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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 ofDOEIUC'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 DOEIUC 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as-yet unpublished investigation reports that were not previously submitted to NMED; 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 ofNMED's February 12, 2001letter, 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, 2001letter. 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/LANL, at (505) 667-0633. 
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Introduction 

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. NM089001 0515 

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 Department (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 Rl 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 Rl, 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 
Attachment 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). 

• 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. 

• 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. 

• 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 

16-00B(a)-99 16-00B(a) 90's Line 
16-003(0) 16-003(0) Fish Ladder 
49-001 (a)-00 49-001 (a-g) MDA-AB 
06-00?(a)-99 06-00?(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 MOA-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(o) INORGANIC 
16-003(o) 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 

MOA-T 6092 through 8386 

MDA-V 87 46 through 9236 

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

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

• 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. 

• 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. 

• 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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CERTIFICATION 

Document: LANL HWAIRCRA Rl 
Revision No.: 0.0 15-Dav Response 
Date: June 1. 2001 

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. 0890010515 

I 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. 

I am aware that there are significant penalties for submitting false information, including the 

possibility of fine and imprisonment for knowing violations. 

Division Director for Environment, Safety, and 
Health Division 

Los Alamos National Laboratory 
Operator 

Joseph . Vozell 
Assista t Area M nager, Los Alamos Area Office 
U.S. Department of Energy 
Albuquerque Operations 
Owner/Operator 

Date Signed 
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APPENDIX A 

CATEGORY 1 HARDCOPY DOCUMENTS 

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



Appendix A 
Category 1 Hardcopy Documents 

Date of LA-UR#or u 

PRS Title/Subject Document Reference# ERID# Request Number Due Date to NMED Special Notes/Comments Contact Person 
RFI Report for 
Potential 
Release Sites 
21-016(a-c), 21 
011(c), 21-
028(a), C-21-

~1_-_016( a)-~~ 009, C-21-012 Nov-96 LA-UR-96-4508 69781 18 6/1/01 John Hopkins 
----
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APPENDIX 8 

CATEGORY 3 HARDCOPY INFORMATION 

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



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 

5/30/01 Page 1 



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. 
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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 RFI Work Plan (LANL 1991, 0689). 

The investiga~ions at MDA T add res~ seven potential release sites (PRSs), which were defined 

in the TA-2.1 Operable Unit RF.I Work Plan (LANL 1991, 0689). Four of these sites 

(PASs 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 VIII 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 

towns!~e 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 Tis located midway along DP Mesa (Fig. 1.1-3) and measures approximately 2.21 acres. _ 

CQntr!!I.U!9!1L\Q.,$.Mrlllql! contamination at MDA .T include spills of radioactively contaminated ~_;.Jl 
.• _g_~m~nt paste.that were pumped into asphalt-lined disposal _shafts and retrievable corrugated sy 

metal pipe&. 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 contamina.tion 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 

Internal Report for MDA T -1 November 15. 1996 



Internal Report 

contributed to surface contamination at MDA T. The drainage from the new waste treatment 

facility was a national pollutant 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 Canyon. 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 {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 be as 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, 20ft 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 Carlsbad, 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." 

In 1987, the surface of MDA Twas 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. 

Additional information is presented in Subsection 16.3 of the TA-21 Operable Unit RFI Work 

Plan (LANL 1991, 0689). 

1.2 RFI Overview 

As stated in Sections 16.1.4 and 16.3.2 of the TA-21 Operable Unit RFI Work Plan, the 

objectives of the Phase I 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 from the surface of MDA T into the drainage channels leading to DP Canyon 

(LANL 1991, 0689). 

Planned 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 e·i5.6 x 65.6-ft grid. 

2. Conduct a radioactivity survey of fDA I. 

3. Collect 

• 40 samples from the top iin. cot soil on the surveyed grid, 

• ten samples off the grid {fue Wlithin the fenced area and five in the 

area to the north} to d:etsmiine whether the sampling pattern 

accurately represents thearem, and 

• up to ten contingency SBIIPfEP.s (from areas where the radiation 

survey identified eJevatedliildiioactivity) to characterize the extent 

to which contamination nay haave migrated. 

4. Collect field radiological screenifll sarmples. 

5. Analyze all samples for radionucUdes, :metals, and semivolatile organic compounds 

(SVOCs). 

6. Analyze contingency samples fonolatlile organic compounds (VOCs}, if needed. 

To help investigators assess the effects of crperations at and near MDA T in the MDA T 

drainage area, tour activities were planned mmnm the 1994 field season. These activities are 

listed below. 

1. Identify drainage channels and locllsmrliment storage sites based on geomorphic 

maps completed in 1992 and repartettj in the Phase Report 1A, RCRA Facility 

Investigation tor OU TA-21 (LANL1993, 1076). 

2. Collect samples from depths of.Dmfi im .• 6 to 12 in., and 12 to 18 in. at each of five 

locations in the drainage channels. 

3. Collect field radiological screeningsam:ples. 

4. Analyze all samples for radionucJides. metals, 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 Ludlum 

44-10 sodium iodide detector that identifies gamma radiation, a Ludlum 19 sodium iodide 

microiJ 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 Iodide Detector.• 

The field 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-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, 

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. 

November 15, 1996 8 Internal Reoort tor MDA T 



Internal Report 

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 Control 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-1 0.07, 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, 0689). The originally planned grid contained 

fewer 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 Tin 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 SEITING 

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 

RFI 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 mol")ths, 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% of the time. The predominant wind direction is from 

the south-southwest. 

2.2 Geology 

2.2. 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-21 is located on DP Mesa at an elevation of 7 120-7 150ft. The area is bounded on the north 

by DP Canyon and on the south by Los Alamos Canyon. All PASs 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 volcanic 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 angular to 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 Tuff is underlain by sedimentary rocks of the Puye 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. 

2.2.2 Soils 

A detailed discussion of the soils in the Los Alamos area can be found in Section 2.5.1.3 of the 

JWP (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 Hack roy 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 ~ighly 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 

Jots, and waste pits. 

2.3 Hydrology 

2.3.1 Surface water 

Surface 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 Well2, Pueblo Canyon, and in Otowi 4, Los Alamos Canyon), chiefly within 

sediments of the Puye and Tesuque Formations (LANL 1995, 1293; Broxton and Eller 1995, 

1162). Thus, for mesa-top sites at TA-21, more than 1 200ft 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 aquifers 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 aquifer, 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 Canyon (Broxton and Eller 1995, 1162). Unpublished information from drill cores at the 

former TA-10 show that the top ofthe Puye 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 Puye Formation, within the overlying Guaje Pumice Bed (Fig. 2.2-1 ). That is, the paleosol 

at the top of the Puye 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 280ft, 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 lower 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 Canyon, or, alternatively, from a water body perched within the 

Bandelier Tuff (between units 1 g and 1 v) beneath DP Mesa (Broxton and Eller 1995, 1162). 

However, no perched zone 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 1 022; 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 tor the area surrounding this site and the habitat description will be 

included in the ecological RFI report prepared tor the ecological exposure unit in 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 bluegrass, bottlebrush squirreltail, cheat grass, sand 

dropseed, summer cypress, prickly lettuce, and horseweed). There are no threatened or 

endangered species in ttie 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 confluence 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'al 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 deficiency. 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 impacts, 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 RFI Reports (LANL in preparation, 1281 ). 

3.1 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. 

3.1.1 Analytical Methods 

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

equivalent. 

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 results (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 

measurements) 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 chemicals associated with global fallout from atmospheric 
' ' 

nuclear testing (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 bac_~ground 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 background 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 I 

(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 fails other statistical 

background comparison tests (i.e., the site data are statistically greater than background data), 

then that chemical is carried forward through the screening assessment process. If 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 commonly 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. 

3.3 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 elimina!ed 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 sample 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 

Internal Report for MDA T ·17 . November 15. 1996 



Internal Repon 

risk-based remediation goals, which in some circumstances may be set at target risks 

comparable with background rather than default values (i.e., cancer risk of 1 E-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. ~ 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 exceedan~!3 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 SCENARIOs 

SOIL BACKGROUND HAZARD QUOTIENT LIFETIME CANCER 
INORGANIC SOIL CONCENTRATIONb RISK 

(mg/kg) 

Median UTL Median UTL Median UTL 
Aluminum 10 000 38 700 0.13 0.5 nee nc 
Antimony 0.6 1.0 0.019 0.032 nc nc 

Arsenic 4.0 7.82 0.18 0.36 1.1 E-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-5 

Cadmiumd 0.20 2.76 0.0053 0.071 1.4E-10 1.9E-9 

Chromium8 7.2 16.1 0.00009 0.0002 nc 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 nc 

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 nc 

Zinc 30.7 50.8 0.0013 0.0022 nc nc 

• 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. 
c nc = Noncarcinogen 
d Cancer risks for cadmium are based solely on inhalation of resuspended dust. 
e Naturally occurring chromium is assumed to exist in a trivalent state. 
1 Hazard quotient based on uptake biokin.etic model. 

3.4.2 Screening Assessment 

The purpose of this decision step is to determine if chemicals should be retained as COPCs or 

eliminated from further 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 COPCs 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 several chemicals. This possibility 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 RFr' 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 deve.Joping 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. 

November 15, 1996 20 Internal Renort fnr l!"r.-1 T 



Internal Repon 

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 samples 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 601 o. 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 827~ (also known as solvent extraction/direct injection). 

For radionuclide analyses, several methods were chosen. 

• Isotopic plutonium, isotopic uranium, and americium-241 were determined 

by alpha 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 IR1 00 

Moisture Analyzer was used, 

• tritium analyses by liquid scintillation 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, 041 0]). When data validated at level1 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). 

4.1.1 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, <;>r J, and lead results. from water samples are qualified as estimated undetected 

quantity, 'or UJ, for a potentiallo'w 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 samples 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, orR, 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 collected. 
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It is 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 analyses 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 :t:20% of the 

actual QC value. For 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. 

For request 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 labor~tory control sample for 

stro·ntium-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 PASs 

MDA T is composed of seven PASs: 

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

cement paste spills. 

• 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 disposal 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 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 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 pollutant 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 betw~en 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 1oft 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, 20ft long) in the pit, which 

was located between adsorption beds 1 and 3. In 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 Carlsbad, 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 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, 

plutoniu~-238 and plutonium-2~9/240 (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 RFI Work 

Plan (LANL 1991, 0689). 

5.1.2 Description 

In 1987, the surface of MDA Twas 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 0 to 1, 1 to 10, and 10 to 30 em. 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 em. 

Seventy-five sample locations were inside the fenced area of MDA T, 16 were between the 
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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 1 B) 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 1 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 Ludlum 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, s~mple 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 

FJELD SCREENING RESULTS FOR CESJUM-137 

SAMPLEID CESIUM-137 (pCilg) 

SAL 5.1 

AAA3979 331.89 ± 15.62 

AAA3980 16.49 ± 3.16 

AAA3982 (AAA3981 }8 5.8 ± 1.66 (3.56 ± 1.32) 

AAA3991 19.09 ± 2.14 

AAA3992 23.94 ± 2.39 

AAA3995 5.48±1.7 

AAA4004 5.44 ± 1.51 

AAA4005 5.48 ± 1.6 

AAA4007 10.29 ± 1.64 

AAA4008 5.45 ± 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 s~!l 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 lnorganics 

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 locations, 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 Tis unwarranted . 
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TABLE 5.1.5-1 

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

BACKGROUND 
ANALYTE LOCATION ID SAMPLE ID DEPTH UTL SAL 

On.) (mg/kg) (mglkg) 

Calcium 21-1628 AAA3966 0-6 6120 NA8 

Lead 21-1861 AAA7513 0-3 39 400 
Nickel 21-1664 AAA4008 0-6 15.2 1 500 

Zinc 21-1645 AAA3986 0-6 50.8 23 000 

Zinc 21-1658 AAA4002 0-6 50.8 23 000 

Zinc 21-2568 AAB7277 6-12 50.8 23 000 

Zinc 21-1658 AAA4001 0-6 50.8 23 000 

Zinc 21-2568 AAB7275 0-3 50.8 23 000 

Zinc 21-2568 AA87275 0-3 50.8 23 000 

Zinc 21-2568 AA87276 3-6 50.8 23 000 

Zinc 21-1644 AAA3985 0-6 50.8 23 000 

Zinc 21-1862 AAA7517 3-6 50.8 23 000 

Zinc 21-1862 AAA7516 0-3 50.8 23 000 

Zinc 21-2568 AAA7549 0-3 50.8 23 000 

Zinc 21-1860 AAA7512 6-12 50.8 23 000 

Zinc 21-1861 AAA7514 3-6 50.8 23 000 

Zinc 21-1861 AAA7514 3-6 50.8 23 000 

• NA = Not available. 

5.1.5.2 Radionuclides 

SAMPLE 
VALUE 
(mg/kg) 

7 900 

61.3 

19.4 

132 

111 

82.4 

75.8 

68.1 

66.4 

66 

65.2 

64.9 

62.1 

60.7 

58.7 

56.8 

56.3 

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 O[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 baseline 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 
ANALYTE LOCATION ID SAMPLE ID DEPTH un SAL 

(in.) (pCilg) (pCilg) 

Americium-241 21-1619 . AAA3954 0-6 0.818 22 

Americium-241 21-1623 AAA3961 0-6 0.818 22 

Americium-241 21-1627 AAA3965 0-6 0.818 22 

Americium-241 21-1629 AAA3967 0-6 0.818 22 

Americium-241 21-1629 AAA3967 0-6 0.818 22 

Americium-241 21-1630 AAA3968 0-6 0.818 22 

Americium-241 21-1636 AAA3974 0-6 0.818 22 

Americium-241 21-1638 AAA3976 0-6 0.818 22 

Americium-241 21-1639 AAA3979 0-6 0.818 22 

Americiu·m-241 21-1640 :4AA3980 0-6 0.818 22 

Americium-241 21-1641 AAA3981 0-6 0.818 22 

Americium-241 21-1641 AAA3982 0-6 0.818 22 

Americium-241 21-1642 AAA3983 0-6 0.818 22 

Americium-241 21-1644 AAA3985 0-6 0.818 22 

Americium-241 21-1645 AAA3986 0-6 0.818 22 

Americium-241 21-1646 AAA3987 0-6 0.818 22 

Americium-241 21-1648 AAA3989 0-6 0.818 22 

Americium-241 21-1650 AAA3991 0-6 0.818 22 

Americium-241 21-1651 AAA3992 0-6 0.818 22 

Americium-241 21-1652 AAA3993 0-6 0.818 22 

Americium-241 21-1658 AAA4001 0-6 0.818 22 

Americium-241 21-1658 AAA4002 0-6 0.818 22 

Americium-241 21-1660 AAA4004 0-6 0.818 22 

Americium-241 21-1661 AAA4005 0-6 0.818 22 

Americium-241 21-1662 . AAA4006 0-6 0.818 22 

Americium-241 21-1663 AAA4007 0-6 0.818 22 

Americium-241 21-1860 AAA7510 0-3 0.818 22 

Americium-241 21-1860 AAA7511 3-6 0.818 22 

Americium-241 21-1860 AAA7512 6-12 0.818 22 

Americium-241 21-1861 AAA7513 0-3 0.818 22 

Americium-241 21-1861 AAA7514 3-6 0.818 22 

Americium-241 21-1861 AAA7514 3-6 0.818 22 

Americium-241 21-1861 AAA751~ 6-12 0.818 22 

Americium-241 21-1861 AAA7515 6-12 0.818 22 
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SAMPLE 
VALUE 
(pCilg) 

9.751 

3.406 

1.31 

3.077 

3.119 

1.349 

2.962 

1.361 

1.098 

1.444 

2.958 

1.567 

1.321 

12.333 

0.89 

26.395 

1.56 

3.196 

7.464 

2.042 

2.831 

2.881 

1.936 

1.03 

3.212 

3.908 

5.626 

5.fl41 

6.348 

2.657 

4.246 

4.54P 

1.62 

1.85 
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TABLE 5.1.5-2 (CONTINUED) 

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

BACKGROUND 
ANALYTE LOCATION ID SAMPLE ID DEPTH UTL SAL 

(in.) (pCi/g) (pCi/g) 

Americium-241 21-1862 AAA7516 0-3 0.818 22 

Americium-241 21-1862 AAA7517 3-6 0.818 22 

Americium-241 21-1862 AAA7518 6-12 0.818 22 

Americium-241 21-1862 AAB7300 6-12 0.818 22 

Americium-241 21-2568 AAA7549 0-3 0.818 22 

Americium-241 21-2568 AAB7275 0-3 0.818 22 

Americium-241 21-2568 AAB7275 0-3 0.818 22 

Americium-241 21-2568 AAB7276 3-6 0.818 22 

Americium-241 21-2568: AAB7276 3-6 0.818 22 

Americium-241 21-2568 AAB7277 6-12 0.818 22 

Americium-241 21-2569 AAB7278 0-3 0.818 22 

Americium-241 21-2569 AAB7279 3-6 0.818 22 

Americium-241 21-2569 AAB7280 6-12 0.818 22 

Cesium-137 21-1629 AAA3967 0-6 1.48 5.1 

Cesium-137 21-1638 AAA3976 0-6 1.48 5.1 

Cesium-137 21-1639 AAA3979 0-6 1.41 5.1 

Cesium-137 21-1640 AAA3980 0-6 1.4• 5.1 

Cesium-137 21-1641 AAA3981 0-6 1.48 5.1 

Cesium-137 21-1646 AAA3987 0-6 1.48 5.1 

Cesium-137 21-1650 AAA3991 0-6 1.48 5.1 

Cesium-137 21-1651 AAA3992 0-6 1.4• 5.1 

Cesium-137 21-1660 AAA4004 0-6 1.48 5.1 

Cesium-137 21-1663 AAA4007 0-6 1.48 5.1 

Cesium-137 21-1664 . AAA4008 0-6 1.48 5.1 

Plutonium-238 21-1619 AAA3954 0-6 0.447 27 

Plutonium-238 21-1627 AAA3965 0-6 0.447 27 

Plutonium-238 21-1636 AAA3974 · 0-6 0.447 27 

Plutonium-238 21-1641 AAA3981 0-6 0.447 27 

Plutonium-238 21-1641 AAA3982 0-6 0.447 27 

Plutonium-238 21-1644 AAA3985 0-6 0.447 27 

Plutonium-238 21-1646 AAA3987 0-6 0.447 27 

Plutonium-238 21-1658 AAA4001 0-6 0.447 27 

Plutonium-238 21-1658 AAA4002 0-6 0.447 27 

Plutonium-238 21-1662 AAA4006 0-6 0.447 27 

SAMPLE 
VALUE 
(pCi/g) 

4.87 

3.781 

1.5 

1.508 

3.908 

5.061 

5.129 

4.201 

4.224 

7.404 

1.101 

2.576 

3.459 

2.23 

31.15 

431.42 

5.41 

1.52 

1.51 

22.33 

31.18 

7.87 

8.23 

1.96 

0.535 

3.639 

1.82 

0.49 

0.819 

1.307 

6.851 

6.625 

6.532 

0.511 
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TABLE 5.1.5-2 (CONTINUED) 

RADIONUCLIDES WITH SOIL CONCENTRATIONS 
GREATER THAN BACKGROUND FOR MOAT AND DRAINAGES 

BACKGROUND 
ANALYTE LOCATION ID SAMPLE ID DEPTH UTL SAL 

(in.) (pCi/g) (pCilg) 

Plutonium-238 21-1860 AAA7510 0-3 0.447 27 

Plutonium-238 21-1860 AAA7511 3-6 0.447 27 

Plutonium-238 21-1860 AAA7512 6-12 0.447 27 

Plutonium-238 21-1861 AAA7513 0-3 0.447 27 

Plutonium-238 21-1861 AAA7514 3-6 0.447 27 

Plutonium-238 21-1861 AAA7514 3-6 0.447 27 

Plutonium-238 21-1862 AAA7516 0-3 0.447 27 

Plutonium-238 21-1862 AAA7517 3-6 0.447 27 

Plutoniurn-238 21-1862 AAA7518 6-12 0.447 27 

Plutonium-238 21-2568 AAB7275 0-3 0.447 27 

Plutonium-238 21-2568 AAB7275 0-3 0.447 27 

Plutonium-238 21-2568 AAB7276 3-6 0.447 27 

Plutonium-238 21-2568 AAB7277 6-12 0.447 27 

Plutonium-238 21-2569 AAB7278 0-3 0.447 27 

Plutonium-238 21-2569 AAB7279 3-6 0.447 27 

Plutonium-238 21-2569 AAB7280 6-12 0.447 27 

Plutonium-238 21-1862 AA87300 6-12 0.447 27 

Plutonium-239 21-1642 AAA3983 0-6 15.5 24 

Plutonium-239 21-1644 AAA3985 0-6 15.5 24 

Internal Report 

SAMPLE 
VALUE 
(pCi/g) 

3.983 

2.629 

1.059 

1.101 

1.973 

2.078 

4.053 

3.277 

0.6322 

2.767 

3.307 

3.345 

2.452 

1.848 

1.516 

2.454 

0.5082 

28.512 

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-40a.b 21-1860 AAA7510 0-3 28.6 12 30.15 

Potassium-40a.b 21-1860 .AAA7512 6-12 28.6 12 29.67 

Potassium-4o•·b 21-2568 . AA87275 0-3 28.6 12 30.36 

Potassium-4o•.b 21-2568 AAB7275 0-3 28.6 12 31.83 

Potassium-4o•·b 21-2568 AAB7276 3-6 28.6 12 32.29 

Potassium-4o•·b 21-2568 AAB7277 6-12 28.6 12 30.02 

Potassium-40a.b 21-2569 AAB7278 0-3 28.6 12 29.17 

Potassium-4o•·b 21-2569 AA87279 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 
ANALYTE LOCATION ID SAMPLE ID DEPTH un. SAL 

{in.) (pCi/g) (pCi/g) 
Strontium-90 21-1651 AAA3992 0-6 0.766 4.4 

Strontium-90 21-1660 AAA4004 0-6 0.766 4.4 

Strontium-90 21-1663 AAA4007 0-6 0.766 4.4 

Strontium-90 21-1664 AAA4008 0-6 0.766 4.4 

Thorium-228b 21-1860 AAA7510 0-3 1.98 1.7 

Thorium-228b 21-1861 AAA7515 6-12 1.98 1.7 

Uranium-235 21-1652 AAA3993 0-6 0.164 10 · .. 

Uranium-235 21-1860 AAA7510 0-3 0.164 10 

SAMPLE 
VALUE 
(pCi/g) 

12.4 

2.59 

1.96 

0.78 

3.646 

3.141 

0.38 

0.1965 

a These UTLs come from LANL-wide data (Longmire et al. 1995, 1142 and 1266) because background data for 
these radionuclides was not collected 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 available 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 IO\Y concentration in one sample. 
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TABLE 5.1.5-3 

ORGANIC ANAL YTES WITH SOIL CONCENTRATIONS 
GREATER THAN ESTIMATED QUANTITATION LIMITS FOR MOAT AND DRAINAGES 

SAMPLE 
ANALYTE LOCATION ID SAMPLE ID DEPTH SAL VALUE 

(in.) (mglkg) (mglkg) 

Benzo[a]anthracene 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 

Benzo[a]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 NA8 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 AAB72n 6-12 2 600 2.5 

lndeno[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 

Pyrena 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 

a 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, or with an EQL 

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

Among the radionuclides detected at MDA T and its drainages, actinium-227, lead-21 0, 

lead-212, lead-214, radium-224, thallium-208, and thorium-234 have neither a UTL nor a SAL. 

Of these radionuclides, lead-212, lead-214, radium-224, thallium-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 m~asurable 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 MOA-T or nearby waste 

treatment facilities but are daughter products of uranium isotopes. It is likely that these 

radio nuclides 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 us~d 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 fifty-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 from 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 a~ove 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 th~. 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 

if additive effects of the analytes within these groups could present a health threat. No 

chemicals or radionuclides were identified as COPCs in the multiple chemical evaluation. 
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Fig. 5.1.6-1. Locations of detected organic chemicals and radionuclides that exceed SAL at 
MOAT. 
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TABLE 5.1.6-2 

RESULTS OF THE MULTIPLE CHEMICAL EVALUATION FOR MDA T AND DRAINAGES 

ANALYTE LOCATION ID SAMPLE JD MAXIMUM SOIL SAL NORMALIZED 
SAMPLE VALUE (mglkg or VALUE 
(mglkg or pCi/g) pCi/g) 

RADJONUCLIDES 

Plutonium-238 21-1646 AAA3987 6.85 27 0.25 

Uranium-235 21-1652 AAA3993 0.38 10 0.038 

Additive Total 0.29 

NONCARCJNOGENS 

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 

Pyrena 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 

lndeno 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: plu.tonium-239 and americium-241 at location 21-1646. Sample 

location 21-1646 is near the northeastern edge of MDA Ton 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, alt.tiough it was greater than the TA-21 UTL at almost all 

November 15, 1996 40. Internal Report for MDA T 



Internal Repon 

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 PASs 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 for the 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 (k}. 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}, surfaqe 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 levels 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 I 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, were exceeded in the eastern 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 of 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 elevated above the LANL-wide UTL. Nevertheless, there are no known 

activities associated with MDA T that could have contributed potassium-40 to the environment. 

November 15, 1996 42- Internal Report for MDA T 



Internal Repon 

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 106 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 collected 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.lt is 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 performed for this PAS 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 developed, 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 II investigation to be 

conducted in 1996 are available. 
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5.1.9 Conclusions and Recommendations 

Data from field and laboratory analyses support the following conclusions and recommendations. 

• 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 Tor nearby waste treatment facilities. 

• Thorium-228 measured above its SAL and is unlikely to reflect site 

contamination associated with activities at MDA Tor 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 at-MDA 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 

SWMUs or represen.t 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 MDA T 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, COPC~ 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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LOS ALAMOS NATIONAL LABORATORY E 1ATION PROGRAM 

SAMPLE MANAGEMENT FACILITY N !"\ E 'C ;ORE SAMPLE LOG 

Borehole ID: ASC-11 TA/OU: 39/1132 Drill Depth From: 0.5 ft. IU. uv .... Page: 1 of: 3 
Driller: Stewart Brothers Box (s): Date/Time Start: 8/2194, 1646 End: 8/3/94 
Drilling Equip./Method: CME 750 Sampling Equip./Method: 4.25 10 HSA, 

3.5 10 Continuous Core Sampler 
Q) L... 

0. Ol 
_Q) 

CDE l'll.t:J 

*" 
c ~ E 

7E 
-I'll ·c _g(/) Q)::::l - CD 'EZ Q) ~~ a>- Q) 

!:!:. ars ... ... 
~c Q)Ll. OS >- co·- Q) C/)_ _::I 

.s::. '0~~ c.. a: - o- '0::::1 c. OQ) 
~~::I -en E'C Lithology - Petrology - Soil CD Q)Q) .~ CD l'llc Notes Cl cr!:!:. i.I:<Z u.a: (/)I'll 

- Surface HNu-NO 0.5-2.5 Surface sample-o-0.5 - Light brown sandy silt. - 75 AAB0411 Rad-105 1 feet. 
-2.5 - HNu-70 - 56 5-open 2.5-5 Same as above, more sand. 
- 2 - Rad-105 

5 - HNu-20 - 56 NO-open 5-7.5 Fine to medium silty sand. - 3 - Rad-
7.5 

HNu-1 Sample 9.2-10 feet. - Medium brown, medium to coarse silty sand. - 56 AAB0412 NO-open 7.5-10 Angle in shallowing-- 4 - Rad-101 · pull augers, reset rig. 
10 -- 0 

10-12.5 No recovery. - 5 -12.5 
- HNu-NO 12.5-15 - Medium to coarse silty sand. - 56 Rad-97 6 -

15 -- HNu-NO 15-17.5 Same as above, damp. - 56 Rad-89 7 -
17.5 - HNu-NO 17.5-20 - 60 AAB0413 Coarse silty sand with 10% pebbles. Sample 19.4-20 feet. - Rad-88 8 -
20 -- 60 HNu-NO 20-22.5 Coarse silty sand, damp, no pebbles. - Rad-n 9 -

22.5 - HNu-ND 22.5-25 Medium silty sand with occasional pebbles, - 48 - Rad-80 10 damp. -25 - HNu-NO - 25-27.5 Medium to coarse silty sand with cobbles. - 60 Rad-88 11 -
27.5 

Upper 1•-coarse to medium silty sand. Sample 29-30 feet. - HNu-ND - 100 AAB0414 Rad-84 
27.5-30 

Middle 1•-Silty clay. Had to offset hole-Pull - 12 
30 - Lower 5'-Fine to medium silty augers, change bit, 

' 
sand, moist, tan brown. redrilled at 45° angle. 

I 

Pr~pa ed By: ~!)ate: 0 /1 
/7 ·· a. /1. 1o z~ 'fY 

' ""' .. 
Checked By: Date: 



LOS ALAMOS NATIONAL LABORAl ORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENI FACILITY CORE SAMPLE LOG 

Borehole ID: ASC-11 TA'OU: 39/1132 Drill Depth From: 0.5 ft. 1o: 80ft. Page: 2 of: 3 
Driller: Stewart Brothers Box (s): Date/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 

CD ~ 

0. Ol -CD cu.c - CD E r::: ~E 
~ '#. -C'IS ·r: _g(/) CD ::l ..... CD 'EZ CD ~~ CD- CD 
~ CG--

... 
a;c CDLL m ·-CD ~~ _:;, 

.r: >-- a. a: 
0 o- 'C~~ 'C::l E'C oCD -cu -II) 
Ql CDCD .~ r::: ::l if.~ C'ISc Lithology - Petrology - Soil Notes Cl a:!:!:. LL<(Z C/)C'IS 

30 -
HNu-ND 30-32.5 Re-entry with new - 100 Dark brown clayey silt. - Rad-98 13 augers on 8-11-94. 

32.5 -
- HNu-ND 32.5-35 - Clayey silt with pumice. - 100 Rad-103 14 -

35 - HNu-ND 35-37.5 Dark brown silt. - 100 - Rad-103 15 -
37.5 - AAB0415 HNu-ND 37.5-40 Dark brown silt with some clay. Sample 38.6-40 feet. - 100 Dup: - Rad-97 16 - AAB0416 
40 - HNu-ND - 100 40-42.5 Dark brown clayey silt. - Rad-110 17 -42.5 

- HNu-ND 42.5-45 42.5-43.5-Dark brown clayey silt. - 100 Rad-114 18 43.5-45-Dark brown silty sand. --45 
45-45.5-Silty sand. - HNu-ND 45-47.5 - 45.5-47-Ciayey silt. - 100 Rad-89 19 - 47-47.5-Ciayey silty sand. 

47.5 - HNu-ND 47.5-50 Graded material from gravel to fine sand, rounded - AAB0417 Sample 49.3-50 feet. - 100 Rad-103 20 pink pumice clasts with silty matrix. -
50 

50.51.5-Medium brown coarse to fine silty sand - HNu-ND 50-52.5 - 100 with pebbles. - Rad-108 21 - 51.5-52.5-Gray fine sand with pebbles. 
52.5 - HNu-ND 52.5-55 52.9-53.5-Sandy silt. -- 84 Rad-89 22 53.5-54.1-Medium fine sand. 

- 54.1-54.2-Very fine sand. 55 - ~ 54.2-55-Sandy clayey silt with cobbles, tuff, - dacite, and sanidine crystals. -------

I 
Checked By: · Date: 



LOS ALAMOS NATIONAL LABORAl ORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG 

Borehole ID: ASC-11 TAIOU: 39/1132 Drill Depth From: 0.5 ft. 1o: 80ft. Page: 3 of: 3 
Driller: Stewart Brothers Box (s): Daten-1me Start: B/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 
Q) .... 
c. Cl 

_Q) 
l'll.O 

* 
e>E c ~ E 

~ -co ·c: _g(/) Q)~ 
Q) - Q) "EZ Q) ~~ e>- Q) 
u. (5~ .... 

.... -;c - Q)U. 
al~~ 

()!3 -~ L: >-.. C/J_ a. a: - o- ::9jijE "0~ E-o 0. ue> -II) 
Q) Q)Q) e>c~ Q)Q) rae Lithology- Petrology- Soil Notes 0 a:!:!:.. I.I<:Z iia: C/JI'Il 

55 - HNu-ND 55.8-56.6-Medium clayey sand. - 68 
55-57.5 56.6-56.8-Dacite cobble :zone. - Rad-100 23 

57.5 
- 56.8-57.1-Pink tuff layer. 

- HNu-ND 
I\ 57.1-57 .5-Dark brown, dense sandy clay with 

- 100 AAB0418 57.5-60 pebbles. - Rad-76 24 - 57.5-59-Grades from sandy clay to medium 
60 clayey sand. Sample 59.4-60 feet. - HNu-ND - 96 60-62.5 \ 59-6D-Red brown medium sand, decreasing clay - Rad-82 25 - content with depth. 

62.5 
60.1-61.5-Red brown, sandy clay matrix - HNu-ND 62.5-65 - conglomerate with large cobbles. - 100 Rad-90 26 

65 
- 61.5-61.8-Dark brown, extremely weathered 

- HNu-ND 65-67.5 
ash flow/ pebbles. 

- 61.8-62.1-Ught brown pumice. - 100 Rad-107 27 62.1-62.1 5-Fe stained layer. -67.5 62.15-62.17-Magnetite (?). - HNu-ND 67.5-70 62.17-62.5-Dark brown, weathered ash flow. - 100 AAB0419 - Rad-98 28 
- 62.5-64.1-Ash flow. 

70 64.1-64.8-lnterlayered silt and magnetite(?) -- 100 
HNu-ND 7Q-72.5 ~ Fe based mineral, Fe slalning prominent. - Rad-94 29 64.8-65-Pumice flow. -

72.5 - Gray brown, very fine sand with occasional 
- 100 HNu-ND 72.5-75 ~ wh~e pumice clasts. - Rad-86 30 

75 - Same as above. Sample 69.2-70 feet. 

- HNu-ND ~ Fine to medium buff sand wHh pumice and - 100 75-77.5 
pebbles. - Rad-107 31 - Same as above. 77.5 - HNu-ND ~ 75-75.7-Fine sand with pumice. - AAB0420 

77.5-80 - 100 Rad-83 32 75.7-76.3-Sugary coarse sand with pebbles. 
80 - 76.3-77.5-Fine to medium sand with pebbles - ~ and tuff clasts. -- 77.5-79-Sugary, loose tuff. - Sample 79-80 feet. - 79-80-lnterlayered dense, fine sand and coarse -- sugary loose tuff. -- 10TAL DEPTH: 80 FEET 

• 
Prepared By: Date: 

~ t{. /-(:4), ;O/z~y 
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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 Drill Depth From: 0.5 ft. To: 80ft. Page: 1 of: 3 
Driller: Stewart Brothers Box (s): Datemme Start: 8/8/94, 1120 End: 8/10/94, 1100 
Drilling Equip./Method: CME 750 Sampling Equip./Method: 4.25 ID HSA, 

3.5 ID Continuous Core Sampler 

CD ... -CD 0.. Cl CIS.C - CDE c ~E :;::- '#. -ca ·c CD ::I Q) ... _gCJ) Q) 'EZ Q) ~~ Q) 

~ CD- ... -;c a>U.. ...._CIS u.s oo ... _::I 
.r::. >- m·- CD en_ c.. a: o ... 'O~e '0::::1 .... ua> E'O c. -en 
Q) Q)CI) -CIS 

~~ cac Lithology - Petrology - Soil Notes 0 a:~ .~ c ::I cnca U..<Z 

- Surface HNu-ND 0.5-2.5 Medium brown sandy silty with pebbles and Surface sample-0-0.5 -- 70 AAB0422 Rad-89 1 roots. feet. 
-2.5 - HNu-ND 2.5-5 3.5-4.6-Light brown coarse sand with pebbles. - 60 Rad-108 - 2 4.6-5-Dense, dark brown, damp, sandy silt. -5 - HNu-ND Damp, coarse quartz sand with silt, loose. - 5-7.5 - 100 Rad-105 3 -

7.5 - HNu-ND Medium to coarse quartz sand with pebbles and - 100 AAB0423 Rad-86 7.5-10 Sample 9-1 0 feet. - 4 cobbles, damp. -10 - HNu-ND 1D-12.5 - Same as above. - 80 Rad-98 5 -
12.5 - HNu-ND 12.5-15 12.8-14.5-Medium coarse sand, damp. - 88 Rad-98 6 14.5-15-Sandy silty, damp. --

15 -- 92 HNu-ND 15-17.5 Damp, medium to coarse sand. - Rad-113 7 -
17.5 - HNu-ND 17.5-20 Sample 19-20 feet. - Same as above. - 100 AAB0424 Rad-87 8 -20 - HNu-ND 20-22.5 2Q-21.2-Same as above. - 100 - Rad-98 9 21.2-22.5-Dark brown clayey silt. -22.5 - HNu-ND 22.5-25 Dark brown clayey silt with layers of silty clay. -- 100 Rad-98 10 -25 - HNu-ND - 25-27.5 Same as above. - 100 Rad-124 11 -27.5 - HNu-ND 27.5-30 Wet, dark brown clayey silty with sand and some Sample 28-30 feet. - 100 AAB0425 Rad-91 - 12 pebbles. 

30 -

1 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

' SAMPLE MANAGEMENT EACILITY CORE SAMPLE LOG 

Borehole ID: ASC-12 TNOU: 39/1132 Drill Depth From: 0.5 ft. To: 80ft. Page: 2 ot 3 
Driller: Stewart Brothers Box (s): Datemme Start: 8/8/94,1120 End: 8/10/94, 1100 
Drilling Equip./Method: CME 750 Sampling Equip./Method: 4.25 ID HSA, 

3.5 ID Continuous Core Sampler 
Cl) ... a. Cl 

_G) 
m.o - CI)E c: C:E 

C' "#. -m ·c: _g(/) (I) ::::I 
Cl) - Cl) cz Cl) ~~ Cl)_ Cl) 

!:!::. a5 .... ... -c: CI)U. OS ~::I >...._ C) ·- Cl) en_ .z:::. o- "C~~ -c::::l a. a: - oCD E-c Q. -U) 
Cl) CI)CI) mm:;, 

~~ m r:::: Uthology - Petrology - Soil Notes 0 a:!:!:. u:~z cnm 
30-

HNu-ND - 30-32.5 Dark brown, clayey sandy silt. - 100 Rad-87 13 -32.5 - HNu-ND Dark brown, sandy silty clay. - 100 Rad-88 
32.5-35 - 14 -35 - HNu-ND Same as above with cobbles. - 35-37.5 - 100 Rad-101 15 -

37.5 - HNu-ND Dark brown silty sand with cobbles. - 100 AAB0426 37.5-40 Sample 38.8-40 feet. - Rad-106 16 -40 - HNu-ND 40.5-41.3-Dense silt with cobbles. - 40-43.5 41.3-42-Medium, silty sand with pebbles. - 86 Rad-97 17 - 42-43.5-Dense, sandy silt with cobbles-- conglomerate. -43.5 
HNu-ND - 100 43.5-45 Sandy clay silt with cobbles, obsidian, and - Rad-92 18 weathered tuff layer. 45 - HNu-ND 45-47.5 - 100 Sandy clay silt with relic mineralization, sanidine - Rad-84 19 - crystals and angular pebbles. 

47.5 - HNu-ND 47.5-50 - 100 AAB0427 Same as above, wet with cobbles. Sample 48.8-50 feet. - Rad-97 20 -
50 -- 100 HNu-ND 50-51.5 Same as above, coarser grain. Drilled with center 
51.5 = Rad-99 21 bit to 52.5 feet. 

52.5 -- HNu-ND 52.5-55 Red brown, silty sand with cobbles. - 96 Rad-109 22 -
55 -- HNu-ND 55-55.6 Clay silty sand with angular pebbles. Drilled with center bit - 100 Rad-92 23 from 55.6 to 57.5 feet. -

57.5 - HNu-ND Medium brown, derise silt with pumice clast, iron - 100 AAB0428 Rad-97 
57.5-60 Sample 59.1-60 feet. - 24 staining with pebbles and fine sand layer. 

60 -

• 
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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 Drill Depth From: 0.5 ft. To: 80ft. Page: 3 ot: 3 
Driller: Stewart Brothers Box (s): Datemme Start: 8/8/94, 1120 End: 8/10/94, 1100 
Drilling Equip./Method: CME 750 Sampling Equip./Method: 4.25 ID HSA, 

3.5 ID Continuous Core Sampler 
CD .... -a Cl -CD 

CD E cu.c - c::: ~E c ~ -co 'E _gCI) CD::l CD - CD 'EZ CD ~~ CD- G) 

~ (55 ... .... -c 
CDU. m ·-CD "s ~::l 

.r= >-
'C ~'E 

CIJ_ a. a: - o- 'C::l 
E'C a. oCD -Ill -en 

G) CD CD CD C::: ::l ~£ cue Lithology - Petrology - Soil Notes 0 a:!S U:<tZ C/)Cil 

60-
HNu-ND 60-62.5 Medium brown, fine sand with occasional pumice - 100 - Rad-101 25 clast, some Fe staining. -62.5 - HNu-ND - 100 62.5-65 Same as above. - Rad-117 26 -65 

- HNu-ND 65-67.5 Fine sand with pebbles and cobbles. - 100 - Rad-119 27 -
67.5 - HNu-ND 67.5-70 Medium brown, fine sand with occasional pumice Sample 69-70 feet. - 100 AAB0429 - Rad-117 28 clast and Fe staining. -
70 -- Drilled with center - Cobbles at 70 feet. No recovery. - 0 bit from 70 feet to 72.5-

75 feet. ----
75 - HNu-ND 75-n.5 Medium to fine sand with angular pebbles and - 100 - Rad-92 29 cobble fragments. -n.s - HNu-ND n.s-ao Medium quartz sand with pebbles and cobbles. Sample 79.3-80 feet. - AAB0430 - 64 Rad-104 30 -

80 -- TOTALDEPTH:BOFEET --
-
= -
---- ------

l 
Checked By: Date: 



\. LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG 

Borehole ID: ASC-13 TNOU: 39/1132 Drill Depth From: 0.5 ft. To: 80ft. Page: 1 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 Sample 
G) .... 

15.. _G) - CDE Cl 111.0 
c:: ~E 

~ 
';1. -ns 'E _g(/'J CI)::::J 

G) - G) 'EZ G) ~~ G)_ G) 

!:!:.. a B ... .... -;;c:: Q)l.L "s >- Ill~~ _::I 
..c:. Cf.l_ c.. a: - o- :!2a;E "0::::1 E"C 0.. OQ) 

-(I) 
Cl) Q)Q) .~ c:: ::I .~ G) Ill c:: Uthology- Petrology - Soil Notes 0 a:!:!:.. LL<Z LLO: (/'Jill 

- Surface HNu-ND 0.5-2.5 
0.0-0.5- Medium brown silty sand. Surface sample-0-0.5 - 1.2-2.0-Dark brown, coarse silty sand. - 65 AAB0-433 Rad-95 1 feet. 

2.5 - 2.0-2.5-Dark brown silt damp. 

- HNu-ND - 68 
2.5-5 Dark brown, slightly damp, clayey silt with - Rad-119 2 pumice. -

5 -
HNu-ND 5-7.5 - 80 Same as above. - Rad-99 3 -

7.5 - HNu-ND Dark brown, damp, clayey silt with tuff cobbles. . Sample 8-1 0 feet. - 80 AAB0434 Rad-96 
7.5-10 - - 4 

10 
-
- HNu-ND Dark to medium brown, dry, coarse sand. - 10-12.5 
- 72 Rad-103 5 -

12.5 - HNu-ND 12.5-15 Dark to medium brown, slightly damp, coarse -- 60 Rad-92 6 sand with pumice pebbles. -
15 

15.5-17-Medium brown coarse sand with pumice - HNu-ND 1&-17.5 - 80 pebbles. - Rad-89 7 - 17-17.5-Medium brown clayey silt. 
17.5 - AAB0435 HNu-ND 17.5-20 Medium to dark brown, medium to coarse sand, - 88 Sample 17.8-20 feet. - Dup: Rad-100 8 slightly damp, with pumice. - AAB0436 
20 -

HNu-ND Same as above, but damper. - 92 
20-22.5 

- Rad-93 9 -
22.5 - HNu-ND 22.5-25 

23.5-24.5-Medium brown, coarse sand with - pumice pebbles, damp. - 60 Rad-96 10 - 24.5-25-Dark brown, damp clay with some sand. 
25 

25.9-27-Medium brown, damp, clayey sand with - HNu-ND - 64 Rad-92 
25-27.5 pumice pebbles. - 11 

27.5 -
27-27.5- Coarse clayey sand with pumice. 

- HNu-NC 27.5-30 Medium brown, coarse sand with pumice Sample 27.7-30 feet. - 92 AAB0437 - Rad-98 12 pebbles, slightly damp. 
30 -

I 

';,e~ed !£ /J I r t1.. ;fate: n / , /. 
-~ C{.~j/· /~ Z't/ff 

Checked By: Date: 



• LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG 

Borehole lD: ASC-13 TNOU: 39/1132 Drill Depth From: 0.5 ft. To: 80ft. Page: 2 of: 4 
Driller: Stewart Brothers Box (s): Dateffime 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 
Q) ... 
Q. 01 

_(I) 
CIS.C 

* 
Q)E c ~E :;:::;- -CIS ·c: _g(l) G) ::I CD ... Q) 'EZ Q) ~~ G)_ Q) 

~ (5~ ... ... -;c Q)l!:_ m·- G) U.f!l _::s 
.c ~- "C~~ 

rn_ c. a: ... -c::l E-c c. uCD -cn Q) CD G) G)~ :I if.~ CIS c Lithology - Petrology - Soil Notes 0 a:~ lr<Z (/)CIS 

30 - HNu-ND 30-30.9-Medium brown, damp, coarse sand. - 30-32.5 30.9-31.8-Medium brown clay with pumice. - 100 Rad-106 13 - 31.8-32.5-Medium brown sandy clay. 
32.5 - HNu-ND 32.5-35 

32.7-33-Dark to medium brown sandy clay. - 92 33-34.5-Pumice layer. - Rad-107 14 - 34.5-35-Medium brown coarse sand. 
35 - 35-36.9-Medium brown, coarse sand with pumice - HNu-ND 35-37.5 - 100 Rad-111 15 pebbles. - 36.9-37.5-Medium brown, silty clay with two 37.5 - HNu-ND 37.5-40 

\Pumice layers and charcoal. 
- AAB0438 

"40 
- 100 Rad-91 16 Medium brown, damp, clayey silt with pumice Sample 37.5-40 feet. - and charcoal grading into damp, medium brown, 
- HNu-ND \fine sand with clay. - 40-42.5 - 100 Rad-127 17 40-41-Medium brown, damp, fine sand. -

42.5 41-41.5-Light brown pumice with medium brown 
- HNu-ND ~fine sand. - 42.5-45 

41.5-42.5-Medium brown, damp, silty sand. - 100 Rad-95 18 -
45 \ Dark to medium brown,damp, silty sand with - HNu-ND pumice pebbles and charcoal. - 100 45-47.5 - Rad-100 - 19 45-46-Same as above. 47.5 - \ 46-47.5-Pumice with coarse sand. 

- 100 AAB0439 HNu-ND 47.5-50 
47.5-48.3-Dark brown, clayey sandy silt. - Rad-123 20 Sample 47.5-50 feet. 

50 - 48.3-49.3-Medium brown, medium to coarse 
- HNu-ND \sand with Fe staining. - 50-52.5 49.3-50-Gray brown fine sand. - 100 Rad-100 21 -

52.5 50-50.4-Dark brown fine sand. - \ 50. 4-51.1-Darl< brown fine to coarse sand and -- pebbles. - 51.1-52-Dark brown fine to coarse sand and - pumice with pebbles. -- 52-52.5-Gray fine sand. ------

~eyared ~ ~ J ,. ;J. ~ate: 
0 
~ , 1 

~~a.~, 1 /Z~/ff 
Checked By: Date: 



'~ 
LOS ALAMOS NATIONAL LABORAIORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENI FACILITY CORE SAMPLE LOG 

Borehole 10: ASC-13 TA/OU: 39/1132 Drill Depth From: 0.5 ft. To: 80ft. 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 lD Continuous Core Sampler 
Cl) ... 
0. Cl 

_(I) 
ro.c - Cl) E c C:E c- tJ< -ro 'E - ~CIJ Cl) CI):J 

Cl) 

~~ 'EZ Cl) Cl)_ Cl) 

!:!:. e;~ ... ... -;;;c (1)1:!::_ o.fl _;::, 
.J:: ~- CD ·- Cl) CIJ_ a. a: - 0 Cl) '0~~ -o:J E-o a. Cl) Cl) -0 
Cl) G) ~ ;::, CI)CI) roc Lithology - Petrology - Soil 0 a:!:S li<Z lia: CIJro Notes 

52.5 - HNu-ND 52.5-55 52.5-53-Damp, grayish brown, fine sand. -- 100 Rad-113 22 53-54.5-light to medium brown, coarse sand 
- with pumice cobbles. 

55 -
HNu-ND 

~ 54.5-55-Medium brown, medium sand with 
- 100 

55-57.5 cobbles. - Rad-95 23 - 55-56.7-Medium brown, medium sand with Fe 57.5 - HNu-ND 57.5-60 ~staining with pumice cobbles, damp. - AAB0440 - 9~ Rad-94 24 56.7-57.5-Grayish brown fine sand with cobbles. 
-60 57.7-58-Damp, reddish brown, coarse sand Sample 57.7-60 feet. - HNu-ND 60-62.5 with pumice pebbles. -

tr..,. 62.5 
- 100 Rad-107 25 58-58.6-Damp fine gray sand. - 58.6-58.8-Coarse gray brown sand. 
-

HNu-NC 

~ 
58.8-59.4-Fine gray sand. - 100 

62.5-65 59.4-59.7-Purple brown tuff. - Rad-93 26 - 59.7-60-Damp, reddish brown coarse sand. 
65 - 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-Ught brown, fine sand with pumice -- \pebbles. 
- 62.5-64-light brown pumice. -- 64-64.3-Ught brown, fine pumice with tuff 
- cobbles. 
- 64.3-65-Ught brown pumice. 
-- Light brown pumice with fine sand, damp. ------------- ----

l 

Pre~ed By: I)/ ,. ~ jate: ,..,~ ... ~ 
j/~ q · ~Jh' ltJz.,ct ?Y 

Checked By: Date: 



LOS AlAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG 

Borehole lD: ASC-13 TNOU: 39/1132 
Driller: Stewart Brothers Box (s): 

Drill Depth From: 0.5 ft. To: 80 ft. Page: 4 ot 4 
Datemme 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 

... _CD 
ns.o 
C:E 
CD::l 
'EZ 
-c 
~::l 
c. a: 
E-c nsc 
C!Jns Lithology - Petrology - Soil 

67.5 - 67.5-69.6-Same as above. = 1oo AAB0441 HNu-ND 67·5-70 69.6-70-Light brown, coarse to medium sand with 

Notes 

Sample 67.5-70 feet. 
- Vt t:> A -Y Rad-91 28 pumice, damp. 

70 --+---+------+---~r----+~--~--~----------------------~---------------4 -
HNu-ND 70-72.5 Sugary texture, light brown pumice, damp. 
Rad-95 29 

- 100 --
72.5 -- 100 --

75 --

HNu-ND 
72

•
5
_
75 

72.5-74.7-Damp, light reddish brown, fine sand 
Rad-97 30 with pumice. 

--+----+-------t---t-------l 74.7-75-Damp, light brown, coarse sand with 
1\ dacite and pumice pebbles. 

HNu-ND 75-77.5 . 
96 

w77.5 
-- Rad-96 31 75.1-75.2-Medlum brown, very damp, fine 

sand. 
75.2-75.7-Ught brown, coarse sand with dacite 
cobbles, damp. 

----
80 --= -----

--------------
---------

• 

100 AAB0442 
HNu-ND 
Rad-101 

77.5-801\ 
32 ~\ 75.7-76.2-Reddish brown, fine sand, damp. 

76.2-76.9-Grayish brown coarse sand with 
pumice, damp. 
76.9-n .1-Reddish brown fine sand, damp. 

\

n.1-77.5-Ught grayish brown, coarse sand 
with pumice and dacite cobbles, damp. 

77.5-79.7-Ught brown, coarse sand with 
dacite cobbles. 
79.7-80-Ught brown, medium sand with 

\ pumice. 

TOTAL DEPTH: 80 FEET 

Checked By: 

Sample 77.5-80 feet. 

Date: 



~ 
LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG 

Borehole lD: ASC-14 TNOU: 39/1132 Drill Depth From: 0.5 ft. To: 80ft. Page: 1 of: 3 
Driller: Stewart Brothers Box {s): Date!Time Start: 8/1 6/94 End: 8/17/94 
Drilling Equip./Method: CME 750 Sampling Equip./Method: 4.25 ID HSA, 

3.51D Continuous Core Sampler 

(I) ... 
"5. 01 -CD 

10.0 - GlE c C:E 
C" 'fl. -ns ·c CD ::I 
CD - _g(/) Q) 'EZ CD c:-~ Gl- (I) 

~ 
... -;c 

Q)LI.. (5rg ... OS _:I 
.s:. >.._ m ·- Gl (/)_ a. a: - o- 'C~e '0:::1 E'C 0. 0 CD -II) 
Q) Q)Q) -ns 

~~ !IS c Lithology - Petrology - Soil .~ c :I Notes 0 0:~ u..<Z (/)!IS 

- HNu-ND Surface sample-0-0.5 - 70 Surface 0.5-2.5 Sandy silty loam, damp at 2.1 feet. - AAB0444 Rad-100 1 feet. -2.5 - 1-lNu-t-m 2.5-5 - 76 Medium to coarse sand with some silt, damp. - Rad-99 2 -5 - HNu-ND 5-7.5 = 76 Medium to coarse sand with tuff cobbles. 
Rad-83 3 -

7.5 - HNu-ND Very coarse sand with pebbles. Sample 9.3-10 feet. - 76 7.5-10 

"10 
- AAB0445 Rad-95 4 -
- HNu-ND 10.5-11.5-Same as above. - 10-12.5 

= 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. -- 96 Rad-114 6 14-15-Coarse sandy silt. -15 - HNu-ND 15-17.5 - 76 Fine to medium sand with silt. - Rad-110 7 -17.5 - HNu-ND 17.5-20 Medium sand with silt, pebbles, and cobbles (tuff Sample 19.2-20 feet. - 96 AAB0446 - Rad-96 8 and dacite) -20 - HNu-ND Fine to coarse sand. - 100 2Q-22.5 
- Rad-89 9 -22.5 - IHNu-ND 22.5-25 Medium to coarse sand. -- 100 Rad-10S 10 -25 - HNu-NC 25-27.5 Sandy silty clay. - 96 - Rad-99 11 -27.5 - ;HNu-ND 27.5-30 - AAB0447 Sandy silty clay with cobbles. Sample 29-30 feet 
-:- 100 Rad-102 12 

30 -

l 
Checked By: Date: 



" 
LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG 

Borehole ID: ASC-14 TNOU: 39/1132 Drill Depth From: 0.5 ft. To: 80ft. 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 

CD ... 
-CD a. C) C\1.0 - CDE c C:E :;:::- "#. -C\1 'i: CD ::::I CD - _g(/) CD cZ CD e:-~ CD 

!6. CD- ... c;;c CDU. a B .... ~~ _::I 
.c >- al~~ c.. a: - o- "C::::I 

E"C c. 0 CD :2roE -CI) 
CD CDCD ~~ C\1 1: Uthology- Petrology- Soil Notes 0 crib .!!? 1: ::I C/)C\1 

LL.<(Z 

30 - HNu-ND 30-32.5 - Fine sandy silty clay to silty clayey sand. - 100 Rad-110 13 -32.5 - HNu-ND 32.5-35 Silty clayey fine S8J nt - 96 Rad-112 - 14 -o:IJ: 

- HNu-ND - 35-37.5 Silty fine sand. - 96 Rad-104 15 
~-

37 ... -
HNu- 37.5-40 Dense, fine silty sand. Sample 39-40 feet. - 96 AAB0448 w 40 

- A ad- 16 -
- HNu-ND 40-42.5 Dark brown, clayey sandy silt. -- 100 Rad-105 17 -

42.5 - HNu-ND 42.5-45 Same as above, with sanidine crystals. - 100 Rad-97 18 --
45 - HNu-ND 45-47.5 45-45.5-Medium silty sand. - 100 - Rad-92 19 45.5-47.5-Ciayey silt with some sand. -

47.5 - HNu-ND 47.5-50 47 .5-48.3-Silty medium sand. - AAB0449 Sample 49-50 feet. - 100 Rad-115 20 48.3-50-Dark brown, silty fine sand. -50 
50-50.3-Silty fine sand. - HNu-ND 50-52.5 - 100 50.3-51.5-Silty fine to medium sand. - Rad-101 21 - 51.5-52.5-Coarse sand with fine sand Jay~. 

52.5 - HNu-ND 52.5-55 53.1-5"!.~-43ilty fine to medium sand. -- 76 Rad-117 22 54.5-55-Purple brown weathered tuff. -55 - HNu-ND 55-57.5 55-56-Rne to medium red brown clayey silty - 100 
Rad-111 sand. - 23 

57.5 - 56-56.3-Sandy clay with black staining. 
- ~ 56.3-57.5-Extremely weathered tuft-clay with - relic minerals. --

I 

Prepared By: Date: "' / 

~ q,~fi· ~~~~?/ 
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: 0.5 ft. To: 80ft. Page: 3 of: 3 
Driller: Stewart Brothers Box (s): Daternme 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 

CD ... _Q) 
'i5.. Cl C\1.0 

* Q)E .5 ~E C' -ra s::: CD:::J Q) - _gcn Q) 
'EZ Q) ~~ CD 

!:!:.. 
Q)_ .... -s::: 

a>l!::, o5 ... ~~ ~:::J 
.s:: >_ I:D ·- CD a. a: - OQ) 

"0 .2-~ -c:::J E-o a. UQ) -fl) 
Q) Q)LL -C\1 

~~ rGs::: Lithology - Petrology - Soil Notes 0 a:- .!!2 s::: :::J (/)(\1 
LL<Z 

57.5 - HNu-ND 57.5-60 Purple brown weathered tuff to fine sandy clay Sample 58.6-60 feet. - 100 AAB0450 - Rad-103 24 with relic mineralization, prevalent Fe staining. -
60 - 60.5-62-Color change to orange brown (Fe stain). 

- 80 
HNu-ND 60-62.5 62-62.5-lnterlayered purple brown and pink - Rad-88 25 

62.5 - weathered tuff with large cobble. 

- HNu-ND Pink tuff weathered to sandy silty clay, Fe - 100 62.5-65 - Rad-80 26 stained to 64.4 feet. -
65 - 65.1-66.1 -Saturated layer of coarse sand with 

"67.5 

- 96 AAB0573 HNu-ND 65-67.5 silty clay, manganese nodule formation 
Sample 65.1-66 feet. - Rad-96 27 - at 65.5 feet 

- I\ 661.-67 .5-Light brown tuff, weathered to silt with 
- 84 AAB0451 

HNu-ND 67.5-70 pumice clasts. - Rad-111 28 
70 - I\ Tuff weathered to orange brown silt with sand, Sample 69.3-70 feet. 

- 1-lNu-"'D 70-72.5 cobbles and pumice. - 96 - Rad-100 29 Medium brown fine sand with cobbles and -72.5 1\. pebbles. - IHNu-ND - 100 
72.5-75 

72.5-7 4-Sugary texture uncon-solidated tuff. - Rad-96 30 - 74-75-Fine sand texture tuff with cobbles. 
75 - IHNu-ND 75-77.5 

75-77.4-Fine sand with pebbles and cobbles, - 100 pumice. - Rad-10E 31 
77.5 - 77.4-77 ~~llnA.ry texture. 

- HNu-NC 77.5-80 77.6-77.9-Mauve tuff layer. Sample 77.9-80 feet. - 96 AA80452 77 .9-80-Sugary unconsolidated tuff with pebbles - Rad-89 32 - and cobbles. 
80 --- TOTAL DEPTH: 80 FEET -

---------

I 

Checked By: Date: 



" 
LOS ALAMOS NATIONAL LABORA10RY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG 

.Borehole 10: ASC-15 TNOU: 39/1132 Drill Depth From: 0.5 ft. To: 80ft. Page: 1 of: 3 
Driller: Stewart Brothers Box (s): Date{nme 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 

Q) .... 
c. Cl 

_Q) 
nl.O 

~ m E c: i::: E :;:::- -nl "2 Q):::J 
Q) - _g(/) Q) "EZ Q) c::-m Q) Q)_ .... -c: u.. 0 ~ .... OJ!J - Q)Ll.. ~:::J 

.r:. >- Cl ·- Q) en_ o..a: o-
"0 .2-~ -o:::J - OQ) E-o 0.. -UJ 

Q) Q) Q) -nl 
~~ nl c: Uthology - Petrology - Soil 0:~ Q) c: :::J Notes 0 ii<Z (/)nl 

- HNu-ND 0.5-2.5 1 .2-1.9 ft. - Sandy silty loam Surface sample-0-0.5 - Surface - 65 AAB0455 Rad-104 1 1.9-2.5 ft. - Damp, dense silt with pumice. feet. -2.5 - HNu-N[l 2.5-5 Very coarse sand and pebbles, damp -- 40 Rad-88 2 -5 - HNu-ND 5-7.5 Very coarse sand, some fine, damp. -- 28 Rad-97 3 -
7.5 - HNu-ND 7.5-10 Sample 9.4-1 o feet. - 32 AAB0456 Medium to very coarse sand. w = Rad-102 4 

10 - HNu-ND 10-12.5 Same as above. -- 84 Rad-87 5 -12.5 - HNu-ND 12.5-15 Same as above. - 100 Rad-104 6 ---
15 - 15-16.1 ft.- Same as above. - HNu-ND 15-17.5 

16.1-17.5 ft.-Fine silty sand interlayered with - 100 Rad-97 7 - coarse silty sand. 
17.5 - HNu-ND 17.5-20 17.7-19-Fine to medium sand - 92 AAB0457 19-19.6-Very coarse sand to fine gravel. Sample 19.6-20 feet. - Rad-94 8 - 1 a R-?O.Dense silt 
20 - HNu-ND 

20-20.8-Silt with cobbles - 100 20-22.5 20.8-20.-Medium sand - Rad-108 9 - 20.9-21.6-Fine sandy silt 
22.5 1\ 21 .6-22.5- Silty fine (navel. - HNu-ND 22.5-25 -- 100 Rad-10S 10 22.5-23.7-Medium, sugary texture, 

25 - unconsolidated tuff with cobbles. 

- HNu-ND 25-27.5 
~ 23.7-25-Coarse, sugary texture, unconsolidated - tuff with cobbles and cemented clasts. - 100 Rad-1m! 11 

27.5 - 25-26.5-Coarse sand with silt and pebbles, 

- ~ sanidlne crystals. - 26.5-27.5-Medium brown dense clayey silt with -- pebbles. 

I 
Checked By: Date: 



~ 
LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENI FACILITY CORE SAMPLE LOG 

Borehole lD: ASC-15 TA/OU: 39/1132 Drill Depth From: 0.5 ft. To: 80ft. Page: 2 ot 3 
Driller: Stewart Brothers Box (s): Datemme Start: 8/19/9, 0900 End: 8/23/94, 1050 
Drilling Equip./Method: CME 750 Sampling Equip./Method: 4.25 lD HSA, 

3.5 lD Continuous Core Sampler 

G) 
... _m 

i5.. Cl l'd.C - CDE .E ~E 
~ * -cu c Q)::J 
(I) ... _g(/) G) 'EZ CD ~~ G) 

!:!:. 
G)_ .... -c 

CDU. o5 .... us .!!!::J 
.r:. >- Cl ·- G) 

en_ a. a: - o- 'C~~ 'C::J E'C Q. UQ) -en 
CD (I) G) 1iil'd::J if.~ CUe Uthology - Petrology - Soil Notes Q a:!:!:. ·- c CIJCU u.<Z 

27.5 = 
AAB0458 

HNu-ND 27.5-30 Dark brown, sandy silty clay. Sample 28.3-30 feet. - 100 Rad-110 12 -30 - HNu-ND Same as above with varying amounts of sand - 30-32.5 - 100 Rad-106 13 and clay. -
32.5 -- 100 HNu-ND 32.5-35 Dark brown, sandy silt with some clay. - Rad-92 - 14 
35 - HNu-ND 35-37.5 Same as above. 

~ 37.5 

-- 100 Rad-94 15 -
-- 100 AAB0459 HNu-ND 37.5-40 Dark brown, silty fine sand with some clay. Sample 38.6-40 feet. - Rad-97 16 -40 
- HNu-ND 40-42.5 Clayey silty sand. - 100 Rad-96 17 --42.5 - HNu-ND 42.5-45 - 100 Sandy silty clay with tuff cobbles. - Rad-108 18 -45 
- HNu-ND 45-47.5 45-46.9-Sandy silt. -- 100 Rad-106 19 46.9-47.5-Silty sand. -47.5 - HNu-ND Medium sandy silt to dark brown silty very fine - AAB0460 47.5-50 Sample 49.3-50 feet. - 100 Rad-103 20 sand with pebbles. -

50 -= 100 
HNu-ND 50-52.5 Fine silty clayey sand. 
Rad-114 21 -52.5 - HNu-ND 52.5-55 - Purple brown weathered tuff. - 100 Rad-1~ 22 -55 - HNu-ND Wet, sandy silty clay • - 100 55-57.5 - Rad-102 23 Dacite cobble at 57.5 

'\ 57.5 -:-

~ 
I 

Checked By: Date: 



LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

" SAMPLE MANAGEMENT FACILITY 
CORE SAMPLE LOG 

Borehole ID: ASC-15 T A/OU: 39/1132 Drill Depth From: 0.5 ft. To: 80ft. Page: 3 of: 3 
Driller: Stewart Brothers Box (s): Date/Time Start: 8/19/94, 0900 End: 8/23/94, 1050 
Drilling Equip./Method: CME 750 Sampling Equip./Method: 4.25 ID HSA, 

3.5 ID Continuous Core Sampler 
Q) .... 
a. C'l - Q) 

10.0 
~ Q) E c:: C: E - ·c: 

Q) 0 - 10 Q) ::::l 

~~ 
_g(l) Q) 

'EZ Q) Ql- ~ LL 0 ~ .... u 1/J ~c - QlLL co ·- Q) (/):: - ::::l .r:. >- c. a: 
0. o- "0 ~~ "'::::l E"' u Q) - 1/J 
Q) Q) Q) - 10 .~ Q) 10 c Lithology - Petrology - Soil Q) c :J Notes Cl a:!:!:. U:::<t:Z u.a:: (l)rc 

57.5 - AAB0461 - 96 Dup: 
HNu-ND 57.5-60 Red brown, sandy silty clay with cobbles. Sample 58.7-60 feet. - Rad-112 24 - AAB0462 

60 
Silty clayey sand with purple tuff cobbles and - HNu-ND 60-62.5 - 68 pumice. Orange brown to dark brown staining at - Rad-103 25 

62.5 - 62.5 ft., wet. 
- HNu-ND 62.5-65 

63.1·64-Silty clay with and iron staining. 
- 76 64-65-Ash flow material with pumice and - Rad-87 26 

65 
- cobbles, wet and iron staining. 

- HNu-ND 65-67.5 - 72 Pumice with cobbles and pebbles, very wet. - Rad-77 27 -
67.5 - HNu-ND 67.5-70 Pumice sand with pebbles and large cobbles, - 64 AAB0463 Sample 69.1-70 feet. - Rad-83 28 saturated. -

70 
70-71.4-Coarse dark sand. - HNu-ND 70-72.5 - 100 71.4-71.5-Layer of black metallic deposition with - Rad-87 29 

72.5 - iron staining. 
- 72.5-75 ~ 71.5-72.5-Pumice sand with cobbles, saturated. - 0 - 30 No recovery. -

75 - 75-77.5 - 0 No recovery. - 31 -77.5 
- HNu-ND 77.5-80 Medium to coarse sand with large cobbles and Sample 77.5-80 feet. - 100 AAB0464 - Rad-98 32 pebbles, saturated. -80 --- TOTALDEPTH:80FEET 
-----------

t 
Date: 



LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG 

Borehole ID: ASC-16 T A/OU: 39/1132 Drill Depth From: 0.5 ft. 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 ID HSA, 

3.5 ID Continuous Core Sampler 

Q) .... 
_Q) 

0.. Cl !0.0 - Q) E c: 2: E - ~ ·c: 0 -!0 Q) :::l a; 
~~ 

_g(/) Q) 
'EZ Q) 

Ql-
Q) 

LL .... -c: - Q)lL 0 ~ .... 0 II) ~:::l 
.t= >..._ co ·- Q) (J):!:: a. a: 
0. o-

'0 ~~ "O:::l 
E"O 0 Q) -II) 

Q) Q) Q) ]?~::;, .92 Q) !0 c: Lithology- Petrology- Soil Notes 0 a:!:!:.. LL<Z LLO: U'Jctl 

- Surface HNu-ND 0.5-2.5 Surface sample-0-0.5 - 60 AAB0466 Light brown silt. - Rad-89 1 feet. -2.5 
- HNu-ND 2.5-5 Light to medium brown, medium sand with some - 60 Rad-88 - 2 fines. -5 - HNu-3 5-7.5 - 92 2 open Medium brown coarse sand with pebbles, damp. - 3 - Rad-113 

7.5 - HNu-0.5 7.5-10 Medium brown coarse sand with cobbles. Sample 8-1 0 feet. - 80 AAB0467 

"'' - 11ad-86 4 
10 -

- HNu-ND 10-12.5 Medium brown coarse sand with some medium - 100 - Rad-94 5 sand. -12.5 - [HNu-ND 12.5-15 Medium brown coarse sand with pebbles. - 100 - iRad-110 6 -
15 - HNu-ND 15-17.5 Same as above, slightly damp. - 80 - Rad-106 7 -

17.5 - HNu-ND 17.5-20 Medium brown, fine to coarse sand with pebbles. Sample 19.5-20 feet. - 84 AAB0468 - Rad-92 8 -
20 - HNu-ND 20-22.5 Medium brown, medium to coarse sand, slightly - 100 - Rad-95 9 damp. -22.5 - HNu-ND 22.5-25 Medium brown, clayey silt, some sand, damp. - 100 - Rad-106 10 -25 - HNu-ND 25-27.5 Medium brown, damp, clayey silt with some sand - 100 - Rad-108 11 at 25 feet, grades into reddish brown clayey silt. 
27.5 -- HNu-ND 27.5-30 Medium brown, clayey sand grading into silty Sample 27.5-30 feet. - 100 AAB0469 

30 = Rad-116 12 sandy conglomerate with gravel and tuff, damp. 

I 

Pr~7d B~ ()j .. »atfl , / _ /, 
~ Q. ~T' IC1:z8f9~ 

Checked By: Date: 



fly 
LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG 

Borehole ID: ASC-16 TNOU: 39/1132 Drill Depth From: 0.5 ft. To: 80ft. Page: 2 of: 3 
Driller: Stewart Brothers Box (s): Date01me Start: 8/25/94, 1300 End: 8/29/94, 1635 
Drilling Equip./Method: CME 750 Sampling Equip./Method: 4.25 ID HSA, 

3.5 ID Continuous Core Sampler 

(I) ... 
0. Cl -CD cu..o - CDE .E ~E c ";1. -cu c CD :::I 

(I) - 2cn (I) c:z Q) ~~ Q)_ (I) 

lb. ... -c 
Q)Ll. (5~ ... ~l1 !!:I 

.s::. >- m~~ a. a: o- "0:::1 0.. uCD ::2cuE -en E'O 
(I) (I)CI) 

~~~ 
CD (I) cu c Lithology - Petrology - Soil Notes Cl a:!:!:.. ILa: cncu 

30 - HNu-ND 3D-32.5 30-30.5-Medium brown, coarse sandy -- 100 Rad-107 13 conglomerate with pinkish- purple tuff. 

32.5 - 30.5-32.5-Fine sand with coarse sand layers, 

- HNu-ND 32.5-35 
\damp. 

-- 100 Rad-104 14 32.5-33.5-Damp, medium brown, coarse sand. - 33.5-34-Light brown, fine sand. 35 - HNu-ND ~ 34-34.5-Fine sandy conglome-rate. - 100 Rad-112 
35-37.5 

34.5-35-Medium brown, coarse sand. - 15 -37.5 ~ 35-37-Damp, light brown, medium sand grading - HNu-ND 37.5-40 into coarse sand. -
--40 

- 100 AAB0470 Rad-92 16 37-37.5-Reddish brown, coarse sand with - pebbles, gravel, and some cobbles. 
-

HNu-ND 40-42.5 ~ 37.5-39.4-Reddish brown, clayey sand wHh - 100 Sample 37.5-40 feet. - Rad-98 17 pumice clasts and pebbles. -42.5 39.4-40-0range brown silty_cley. - HNu-Nq 42.5-45 ~ 40.40.7-Buff ash flow-pumice. - 100 - Rad-102 18 40.7-41.7-Reddish brown pumice. -45 41.7-42-Brownish purple tuff. - HNu-ND - 48 45-46.5 ~ 42-42.5-0range brown silty clay. 
46.5- Rad-108 19 - 42.5-43-0range brown silty clay. 
47.5 K 43-45-Reddish brown, damp, clayey sand. - HNu-ND - 44 AAB0471 47.5-50 

45.78-46-Reddish brown, damp, coarse sand. - Rad-90 20 Drilled with center bit 
50 - 46-46.3-Purple brown tuff. from 46.5 to 47.5 feet. -

INu-ND 50-52.5 
~ 46.3-46.5-Reddish brown, damp, coarse sand. - 80 - Rad-98 21 Ught orangish brown, medium sand with Sample 48.9-50 feet. 

52.5- pumice, damp. - 52.5-55 K Damp, light orange brown, clayey sand grading -- 0 22 into light brown medium sand with some -55 pumice cobbles and Fe stain. - K No recovery. 
- Hit boulder at 52.5 feet -- - moved rig over 3 feet. -----

f 
Checked By: Date: 



-., LOS ALAMOS NATIONAL LABORA10RY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENI FACILITY CORE SAMPLE LOG 

Borehole ID:ASC-16 TNOU: 39/1132 Drill Depth From: 0.5 ft. To: 80ft. Page: 3 of: 3 
Driller: Stewart Brothers Box (s): Datemme Start: 8/25/94, 0900 End: 8/29/94, 1635 
Drilling Equip./Method: CME 750 Sampling Equip./Method: 4.25 ID HSA, 

3.5 ID Continuous Core Sampler 
Q) .... a. Cl 

_Q) 

mE ns.o 

* 
c: ~E c- -ns ·c _g(/) Q)::J 

Q) - Q) cZ Q) ~~ m- Q) 

~ o~ ... .... -;c: Q)U.. 
Ill~~ ~~ _::I 

.c: >-- a. a: - o- -o::l a. u Q) ::!2n;E -(I) E-c 
Q) Q)Q) me:::~ ~~ nsc: Lithology - Petrology - Soil Notes Cl 0:~ U:<Z cnns 

55 - HNu-ND 55-57.5 Grayish medium brown clay with dacite cobbles - 88 grading into light medium brown conglomerate - Rad-91 23 - with _pumi~e, damp. 
57.5 -

HNu-NC 57.5-60 - 100 AAB0472 Pumice with angular dacite fragments, damp. Sample 57.5-60 feet. - Rad-99 24 -
60 - r:;n • .::?"' - HNu-ND Same as above, slightly damper. - 100 Rad-106 25 -

62.5 - HNu-ND 62.5-65 62.5-63.5-Gray brown pumice. - 100 63.5-63.7- Iron stained layer with manganese(?) 

-65 
- Rad-90 26 - deposition. 

- HNu-ND 65-67.5 
~63.7-65-Red brown pumice with Fe stained 

- 100 banding and cobbles. - Rad-95 27 
67.5 - Medium brown pumice with cobbles at 67.3 feet, 

- HNu-ND 67.5-70 
\saturated. 

- 100 AAB0473 - Rad-97 28 67.5-68.2-Coarse pumice with pebbles. Sample 67.9-70 feet. - 68.2-69-Fine sand, Fe stained. 70 - HNu-ND \ 69-70-Light brown fine pumice. - 70-72.5 - 100 Rad-84 29 70-71.4-Coarse saturated sand. -
72.5 , 71.4-72.5-Damp pumice. - HNu-ND 72.5-75 - 100 72.5-73.2-Coarse sand. - Rad-101 30 73.2-74-Very fine sand with pumice and dacite -75 \clasts. - HNu-ND 75-n.5 74-75-Fine sand and pumice. - 88 - Rad-90 31 75.3-76.5-Coarse to medium sand, pebbles and -
77.5 i\ cobbles. - 76.5-77.5-Fine sand with pumice and cobbles. - 100 AAB0474 

HNu-ND n.5-80 - Rad-110 32 - Fine sand with pumice and pebbles. Sample 78.5-80 feet. 
80 -- TOTAL DEPTH: 80 FEET -------

(_ 

Checked By: Date: 



l 

LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG 

Borehole ID: ASC-17 TA/OU: 39/1132 Drill Depth From: 0.5 ft. To: 80ft. Page: 1 of: 3 
Driller: Stewart Brothers Box (s): Dateffime Start: 9/12/94, 1 000 End: 9/12/94, 1900 
Drilling Equip./Method: CME 750 Sampling Equip./Method: 4.25 ID HSA, 

3.5 ID Continuous Core Sampler 

Cl) ... 
-Gl a. Cl CII.C 

~ CI)E c: ~E 
C' -cu 'E CI)::J 
Cl) - _g(f.) Cl) c:z Cl) ~~ Q) 

!:!;.. 
Cl)_ ... ~c: Cl)lL 0 5 ... UJ!i >- en_ _:I 

.r:. ID ·- Gl a. a: - o- '0~~ '0::1 
E'O a. UCI) -Cil 

Cl) CI)CI) Q)~::l .~ Cl) roc: Lithology - Petrology - Soil Cl a::!:S ii:<Z LL«: CIJCII 

-
Surface HNu-ND 0-0.5-Brown sandy silty loam. - 65 

0.5-2.5 1 .2-1.8-Dark brown, silty fine sand. - AAB0477 Rad-110 1 
2.5 - 1.8-2.5-Dark brown, silty clayey fine sand. 

- HNu-ND - 80 2.5-5 Dark brown, silty fine sand with pebbles. - Rad-92 2 -5 - HNu-ND 5-7.5 Dark brown, silty fine sand grading into dark - 96 - 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 - 72 AAB0478 - Rad-87 4 pebbles. -10 

10.3-12.3-Same as above. -
HNu-ND - 88 

10-12.5 12.3-1 2.5-Dark brown, silty medium sand with - Rad-82 5 pink tuff pebbles. 
12.5 -

- HNu-ND 12.5-15 12.6-14-Dark to medium brown coarse sand. - 14-14.2-Dark brown, clayey silty fine sand. - 96 Rad-93 6 - 14.2-15-Dark to medium brown coarse sand. 
15 - HNu-ND 15-17.5 - Medium brown, sugary texture, coarse sand. 100 Rad-97 7 -

17.5 - HNu-ND 17.5-20 17 .9-19.5-Same as above. -- 84 AAB0479 Rad-100 8 19.5-20-Medium brown silty clayey sand. 
-

20 
20.1-21.4-Medium brown, silty clayey sand. -

HNu-ND 20-22.5 - 96 21.4-21.5-Tuff gravel layer. - Rad-101 9 - 21.5-22-Medium brown, silty clayey sand. 
22.5 1\22-22.5-Medium brown, coarse sand with -- HNu-ND 22.5-25 cobbles, damp. - 76 Rad-111 10 

25 - Medium brown, sugary texture, coarse sand, 

- HNu-ND 
I\ slightly damp. - 92 25-27.5 - Rad-104 11 Same as above. -27.5 - AAB0480 HNu-ND 27.5-30 27.8-29.4-Medium brown, silty fine sand with - Dup: pumice and tuff cobbles and pebbles. - 88 Rad-117 12 

30 - AAB0481 29.4-30-Medium brown, clayey silty sand, damp. 

Pr~~ed Bh . J 1 , I j Date:-1 /. _, /_.,. 
·~ U- ~)?· I~ 'Z-~ !f 

Checked By: 

Notes 

Surface sample-0-0.5 
feet. 

Sample 8.2-1 o feet. 

Sample 17.9-20 feet. 

Sample 27 .B-30 feet. 

Date: 



4., LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG 

Borehole ID: ASC-17 TNOU: 39/1132 Drill Depth From: 0.5 ft. To: 80ft. Page: 2 of: 3 
Driller: Stewart Brothers Box (s): Datemme Start: 9/12/94, 1 000 End: 9/12/94,1900 
Drilling Equip./Method: CME 750 Sampling Equip./Method: 4.25 ID HSA, 

3.5 ID Continuous Core Sampler 
Cl) .... 
a. 01 

_Q) 
~.0 

~ CDE c:: C:E 
~ -~ c Cl)::l CD - _gcn CD 'EZ Q) ~~ CD- Q) 

u. .... -c:: - CDU. (5~ .... b1:~ ~:I 
L: >- m~_g a. a: o- ,:::~ - UQ) E, a. ,_E -en 
Q) CD Cll a;~::l ~~ ~c:: Uthology - Petrology - Soil Notes Cl a:~ li~Z en~ 

30 - HNu-NO 30-32.5 30-31.8-Medium brown, coarse sugary texture - 100 - Rad-90 13 sand. 

32.5 
- 31.8-32.3-Medium brown silty sand. 
- \ 32.3-32.5-Same as 30 feet with cobbles of tuff 
- 100 HNu-NO 32.5-35 and pumice. - Rad-97 14 

35 - 32.5-33-Medium brown, sugary texture coarse 
- HNu-ND 

sand. 
- 100 

35-37.5 \ 33-34-Medium brown, silty sand with tuff cobbles. - Rad-87 15 - 34-35-Same as 32.5-33 feet. 
37.5 - HNu-NO 37.5-40 

~ 35-36-Medium brown, coarse sugary sand. - 100 AAB0482 36-37.5-Medium brown, clayey sand, damp. 

~ - Rad-89 16 
40 - Medium brown, clayey sand, some pumice Sample 37.5-40 feet. - I\ pebbles, some Fe staining, damp. - 100 

HNu-ND 4D-42.5 - Rad-96 17 Medium brown, clayey sand with some pumice -42.5 1\ and dacite pebbles, more damp. -- HNu-NO 42.5-45 Dark brown, clayey fine sand and weathered - 100 Rad-82 18 

45 - pumice, with pebbles, damp. 

- 45-47.5 45-46.8-Damp weathered pumice. - HNu-NO - 100 Rad-94 19 46.8-46.9-Coarse sugary sand. - 46.9-47.2-Weathered pumice. 47.5 - HNu-NO 47.5-50 
~ 47.2-47.5-Medium brown, dry, coarse sugary - 96 AAB0483 sand. - Rad-111 20 

50 - 47.6-47.7-Coarse sugary sand. Sample 47.6-50 feet. - HNu-ND 5Q-52.5 
47.7-48.6-Medium brown coarse pumice sand. 

- ~ 48.6-49.7-Gray pumice, fine clayey damp sand - 96 Rad-115 21 - with Fe stain. 
52.5 49.7-50-Ught brown pumice. -- HNu-NO 52.5-55 

- 100 Rad-117 22 ~ 50.1-51.5-Purplish brown tuff with brown, - coarse pumice sand; Fe staining. 55 - 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. 

f 

Prep~ B~~ • /),1 _ /) ~te: "' /.. " /,; 
~1t_.a.~. ;cyzrtf'f 

Checked By: Date: 



\., 
LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG 

Borehole JD: ASC-17 TA/OU: 39/1132 Drill Depth From: 0.5 ft. To: 80ft. Page: 3 of: 3 
Driller: Stewart Brothers Box (s): Date!nme Start: 9/12/94, 1000 End: 9/12/94, 1900 
Drilling Equip./Method: CME 750 Sampling Equip./Method: 4.25 ID HSA, 

3.5 ID Continuous Core Sampler 

Cl) .... 
_Q) 

0. Cl (IIJ:l - G>E c: C:E -;;:::- <f.. -as ·r: Q)::J 
Cl) - _g(l) Cl) 'EZ Q) c:-al Q) 

16. 
Cl)_ .... -;c: 

Q)U. 
._as OS c20 .... -::J .s::. >-- ·- Cl) 

(/)_ a. a: - o- -c~e -c::J E-o a. OQ) -II) 
Q) Q) Q) ]!~::J If.~ (II c: Lithology- Petrology- Soil Notes c a:!6. u.ctz (/)(II 

55 -
HNu-ND 55-55.6-Same as 52.7-55 feet. - 100 55-57.5 

55.6-56.1-Gray pumice. - Rad-93 23 
57.5 - 56.1-57.5-Damp, gray, fine pumice sand with Fe 

- HNu-ND 
\ staining. 

- AAB0484 57.5-60 
- 96 Rad-107 24 57.6-57.9-Weathered tuff with Fe stain. Sample 57.6-60 feet. 

60 
- 57.9-60-Brown, damp, clayey sand with Fe 
- HNu-ND 6().62.5 \ staining. 
- 80 - Rad-90 25 60.5-61.3-Same as 57.9-60 ft. - 61.3-61.6-Purplish brown tuff. 62.5 - HNu-ND 62.5-65 \61.6-62.5-Very damp, brown, clayey sand with - 100 tuff cobbles. 

~ 65 
- Rad-99 26 - 62.5-63.9-Reddish brown, wet, medium pumice 
- HNu-ND 65-67.5 sand, Fe stain. - 100 ~3.9·64.5-Ught reddish brown coarse sand with - Rad-1 01 27 - Fe stain. 67.5 

64.5-65-Fe stained sand. -- 100 AA80485 HNu-ND 67.5-70 
- Rad-120 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. - Sample 67.5-70 feet. - \ 68.5·68.7·Dade cobbles. - HNu-ND 70-75 68.7-69.2-Fe stained pumice. - 80 Rad-121 29 - 69.2-7o-Ught 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. -- 100 Rad-97 30 sand. - 72.5-73-Medium brown, damp, silty medium I 77.5 - sand. - 100 AA80486 HNu-ND 77.5-80 73-75-Medium brown, damp, medium to coarse - Rad-85 31 

80 - pumice sand. 

- ~ Ught brown, medium pumice sand with gravel, - \ tuff and pumice cobbles. -- Ught brown, medium to coarse pumice sand. Sample n .5-80 feet. ---- TOTALDEPTH:BOFEET -

l 

Pr~d By: 0 L- () J, /) DJ9e: 

~ u. ~J'l~ 101/fr 
Checked By: Date: 



"" 
LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG 

Borehole ID: ASC-18 TNOU: 39/1132 Drill Depth From: 0.5 ft. To: 80ft. Page: 1 ot 4 
Driller: Stewart Brothers Box (s): Dateffime 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 

C1l ... 
_;(I) 

0.. Cl cu.o - CDE s::: 
C:E -- "#. -cu '2 CD::l Q) - _g(/) CD 'EZ CD ~~ Cl) 

!:S 
Cl)_ ... ~s::: Q)LI- .... cu OS ~0 .... _::l 

.r:. >- ·- Cl) CIJ_ o.a: o- '0~~ -o::l - oCD E-o 0. -0 
CD Q)CI) -cu if.~ cue Lithology - Petrology - Soil 0 a:!::S .!!! s::: ::l CIJCU Notes LI-<I:Z 

- Surface HNu-ND 0.5-2.5 
0-0.5-Medium brown, silty sandy loam. Surface sample-0-0.5 - 60 1.3-2.5-Medium brown, silty fine sand, some - AAB0488 Rad-95 1 feet. 

2.5 - pumice. 

- HNu-ND 2.5-5 2.5-3.7-Same as above. - 100 - Rad-115 2 3.7-5-Medium brown, coarse sugary sand. -
5 

6.2-7.3-Same as 3.7-5 feet. - HNu-ND 5-7.5 - 52 7.3-7.5-Medium brown, silty sand with pumice - Rad-102 3 - clasts. 
7.5 

7 .9-9.8-Medium brown, sugary coarse sand, - HNu-ND 7.5-10 - 84 AAB0489 some pumice. 

~ - Rad-96 4 Sample 7.9-10 feet. 
10 

- 9.8-10-Medium brown silty sand. 

- HNu-ND 10.8-12.1-Medium brown, sugary coarse sand. - 68 10-12.5 
12.1-12.4-Medium brown, coarse clayey sugary - Rad-90 5 - sand. 

12.5 12.4-12.5-Same as 10.8-12.1 ft. - HNu-ND 12.5-15 - 68 Rad-91 6 Medium brown, sugary, coarse sand with pumice -- clasts, dry. 
15 - HNu-ND 15-17.5 - 72 Same as above, with sanidine crystals, damp. - Rad-93 7 -

17.5 - 18.2-19.1-Same as above with pumice cobbles. - AAB0490 HNu-ND 17.5-20 Sample 18.2-20 feet. - 72 Rad-108 8 19.1-20-Medium brown, damp, silty medium sand, 
- some pumice. 

20 - HNu-ND Medium brown, sugary, coarse sand with - 72 2Q-22.5 
- Rad-80 9 sanidine crystals and pumice. -22.5 -- 80 

HNu-ND 22.5-25 Same as above, more pumice. - Rad-90 10 -
25 - HNu-ND 25-27.5 Same as above, with gravel layer at 25.6 to 26 - 84 - Rad-103 11 feel 
27.5 -- HNu-NC 27.5-30 

27.5-29.7-Medium brown, sugary coarse sand with 
Sample-27.5-30 feel - 100 AAB0491 pumice. - Rad-94 12 29.7-3o-Same as above, damp and slightly clayey. 30 -

' 
P~~red ~ 1 J '· JA, /1. Date~ /. " ~ 
,~-va.~l" ;o/z&'/f/ 

Checked By: Date: 



' 
LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENI FACILITY CORE SAMPLE LOG 

Borehole ID: ASC-18 TA/OU: 39/1132 Drill Depth From: 0.5 ft. To: 80ft. Page: 2 of: 4 
Driller: Stewart Brothers Box (s): Datemme 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 

Q) .... 
'5. Cl 

_Q) 
ns.c 

~ mE c: C:E :;::- -ns 'E _g(/) CD :::I 
Q) - Q) 'EZ Q) ~~ a>- Q) 

~ 05 .... .... -c: Q)U.. OJ!J ~::I 
.r:. >.._ m~_g CIJ_ a. a: o- -c:::l 0. oa> E-c 

CDQ) ::s?nsE :§~ Q) CD~ :::1 nsc: Lithology - Petrology - Soil Notes c a:~ u: z u..a: (/)C'II 

30 - HNu-ND Same as above 29.7 to 30 feet, pumice pebbles - 92 3()-32.5 
- Rad-80 13 and clasts. -32.5 - HNu-ND 32.5-35 - 100 Clayey, sugary coarse sand, with pumice, damp. 
- Rad-109 14 -35 - HNu-NC 35-37.5 

35-36.4-Same as above, more damp, with gravel. 
- 100 36.4-37.5-Medium brown, clayey fine sand with - Rad-95 15 

37.5 - pumice, damp. 

- HNu-5 37.5-40 - 100 AAB0492 NO open Same as 36.4 to 37.5 feet, more pumice. Sample 37.5-40 feet. 

41. - 16 
40 - Rad-116 

- HNu-ND 40.1-40.9-Damp, medium brown, medium sand - 96 4()-42.5 
- Rad-117 17 with pumice and sanidine. - 40.9-41.1-Pinkish brown pumice. 42.5 
- HNu-ND 42.5-45 

I\ 41.1-42.5-Damp, medium brown, clayey sand. - 100 - Rad-93 18 42.5-42.7-Same as 41.1-42.5 ft. -45 42.7-43.1-Medium brown, coarse sand, dry. - HNu-ND 43.1-44.6-Same as 42.5-47.5 ft. - 4&-47.5 - 88 Rad-112 19 44.6-45-Damp, medium brown, coarse pumice 
47.5 - sand. 

- HNu-ND 45.3-45.4-Medium brown, damp, coarse sand. - 47.5-50 - 100 AAB0493 Rad-107 20 45.4-45.7-Medium brown, clayey sand. 
50 - 45.7-47.3-Medium to light brown, coarse sand - HNu-ND 50-52.5 ~ with pumice. - 100 - Rad-10E 21 47.3-47.5-Grayish brown, damp, medium sand. 

-52.5 -

' 
47.5-47.7-Medium brown, silty medium sand. Sampla-47.5-50 feet. 

- 47.7-48.3-Damp coarse sand. - 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. 

• 
Checked By: Date: 



LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG 

Borehole 10: ASC-18 TA/OU: 39/1132 
Driller: Stewart Brothers Box (s): 
Drilling Equip./Method: CME 750 

'P' 
Q) 
Q) 

~ 
.1: 
0.. 
Q) 

0 

52.5 

55 

57.5 

60 

--- 100 -
--- 100 
-
-- 100 AAB0494 --
--

Cl 
c: ·c: 
Q) 
Q) 

t>J!.l C/J_ 
'tJ::I 
-II) 
.~ Q) 
u..a: 

HNu-ND 
Rad-99 

HNu-ND 
Rad-10~ 

HNu-ND 
Rad-90 

HNu-ND 

.... 
_Q) 
CILO 
i::E 
Q)::J 

'EZ 
-;c: 
_:I 
a. a: 
E'C 
CIS c: 

C/Jns 

52.5-55 
22 

55-57.5 
23 

57.5-60 
24 

6(}62.5 

Drill Depth From: 0.5 ft. To: 80 ft. 
Date{nme Start: 9/14/94, 0900 
Sampling Equip./Methocl: 4.25 ID HSA, 

Page: 3 of: 4 
End: 9/14/94, 1730 

3.5 ID Continuous Core Sampler 

Uthology - Petrology - Soil Notes 

52.5-53.5-Medium brown, coarse pumice sand 
with clasts. 
53.5-55-Medium to light brown, sugary coarse 

1'\ sand with _pumice. 
55-55.2-Damp, medium brown clayey sand. 
55.2-56.5-Medium brown, coarse sugary sand 
with pumice. 

~6.5-56.6-Fe stained coarse sand. 
56.6-57.3-Same as 55.2-56.5 ft. 
57.3-57 .5-Gray, damp, coarse sand. 

~ 57.5-57.7-Tan, clayey sand. 

,.) 62.5 
- 100 Rad-104 25 57.7-58-Dark gray clay. Sample-57 .5-60 feet. -

58-58.1-Dark gray silty sand. - HNu-ND - 67 Rad-97 64-

-----
---------
---------
---------

I 

62.5-64 
26 

58.1-58.3-Dark gray, very damp, coarse sand. 
58.3-60-Gray, silty fine to coarse sand. 

6Q-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 silty· 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. 
63.8-64-Purplish brown tuff. 

Checked By: 

Run = 1.5 feet. 

Date: 



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: 0.5 ft. To: 80ft. 
Datemme Start: 9/14/94, 0900 
Sampling Equip./Method: 4.25 ID HSA, 

Page: 4 of: 4 
End: 9/14/94, 1730 

3.5 ID Continuous Core Sampler 

Q) 

a. - CDE 
'*' -ra - _g(l) 

~~ Gl-
o5~ Q)lL 

>- Ill ·- CD o- '0~~ om 
Q)Q) -nl 
rr:!:!:. .~ c :I 

LL<Z 

64 --- 0 
-

Cl 
.E 
c 
Q) 
CD 
~ 

OJ!i (I)_ 
"0::1 

~~ 

~ 

-CD 
nl.O 
~E 
CD ::I c:z 
'(;;c 
_::I 
o.a: 
E"O 
rae 
(/)ftl 

64-67.5 
27 

Lithology - Petrology - Soil 

No recovery. 

Notes 

Drilled with center bit 
from 64 to 67.5 feet. 

67.5---+---4-----~---+-----+---------------------------------~~------------~ 

HN ND 67.5-69.3-Saturated, light to medium brown, 
100 AAB0495 u- 67.5-70 d h 1 d . b 

Rad-80 28 coarse pumice san wit grave , ac1te co bles, 
Fe staining. 

.~.... \69.3-70-Saturated, light brown coarse pumice 
HNu-N ... 70-72.5 sand. 
Rad-96 29 '--------------------------------+----------1 

Saturated, light to medium brown, coarse 
HNu-ND 72.5-75 r\'-!...pu;;....m_i_c~e_s....;an...;.;d;;..;.. ___________ -+--------1 
Rad-89 30 72.5-74.1-Saturated, medium brown, coarse 

pumice sand with dacite cobbles, Fe stain. 
- HNu-ND 75_77 5 1\ 74.1-74.3-Damp, medium brown pumice sand. = 100 Rad-112 31 · I\ 74.3-75-Dry, light brown, medium pumice sand. 

----
70 -

----
72.5 ---

tlfllll 75 
----

100 

100 

Sample-67 .5-70 feet. 

77.5 - 75-76.8-Saturated, medium brown, coarse 

- 100 AAB0496 Rad-s1 32 76.8-n.5-Damp, hght brown, med1um pum1ce 
= HNu-ND 77.5-ao \ pumice sand with ~acite cobbles a.nd grav~l. 

80 ---~---4----+----r---; ~s~an...;.;d~·---------------------~----------~ ---------
--------------
---

\ 

n .5-78.5-Saturated, medium brown, coarse 
pumice sand and gravel with cobbles. 
78.5-80-Ught brown, damp, silty sand. 

TOTAL DEPTH: 80 FEET 

Sample-n .5-80 feet. 

'•------~~-4---~-~--~-----------------------~--------~ 

I 

Checked By: Date: 



LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 
i 

SAMPLE MANAGEMENI FACILITY CORE SAMPLE LOG 

Borehole ID: UM-3 TNOU: 39/1132 Drill Depth From: 0.5 ft. To: 56.5 ft. Page: 1 of: 3 
Driller: Stewart Brothers Box (s): Dateffime 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 

Q) .... 
Ci Cl 

_G) 
co.c 

~ Q)E c 
C:E :t:: 

:;::;- -co "E c _g(/) CI):::J Cl ::> Q) - Q) cZ .s Q) c:-~ Cl)_ Cl) .2 ~ (5~ .... 
.... -c 

Q)Ll.. us .!2:::1 .2 Cl 
.s:; >- cc~~ en_ c. a: .s:; 0 - o- -c:::J 

E-c 
0. 0 c. ua> -c-e -CI) co .r:. Q) Q)Q) ]?~:::J .!!? Q) coc Lithology - Petrology - Soil .... 

5 Notes 0 0::~ u..<Z u..a: (/')CO (!) 

- Surface 
No recovery. Surface sample -0-0.5 - 0 AAB0510 0.5-2.5 - 1 feet. 

-
2.5 - PID-120 2.6-4-Fine silty sand, roots, dry. SM - 96 AAB0511 ND open 

2.5-5 4-5-Very coarse sand with Sample 3.9-5 feet. 
- 2 PID-Photovac Microtip - Rad-101 pebbles and cemented clasts. sw 

5 - PID-33 - 60 NDopen 5-7.5 Silty, very coarse sand with SM - 3 pebbles, damp at 6.5 feet. - Rad-110 
7.5 - PID-120 7.5-10 Very coarse to fine sand, damp. Sample 9-1 0 feet. c 10 

- 64 AAB0512 NO open - 4 - Rad-99 sw - 10.12.5 No recovery. - 0 - 5 -
12.5 - PID-350 Very coarse to fine silty sand, Sample 14-15 feet. - 48 AAB0513 NO open 

12.5-15 
- 6 dry. - Rad-107 

15 - PI0-145 - 40 NO open 
15-17.5 Same as above, becoming SM - 7 more silty, some cementation. - Rad-87 

17.5 
PID-130 - 17.5-20 Very coarse to fine silty sand with Sample 19.2-20 teet. - 52 AA80514 NO open - ,_ 8 pebbles. - Rad-~1 ~ 20 

- PID-14 20-22.5 Silt with pebbles and tuff cobbles. - 60 NO open - 9 - A ad-
22.5 

PID-9 - 22.5-25 Same as above with more Sample 24-25 feet. = 60 AAB0515 NO open 
10 extremely weathered pink tuff. ML 

- Rad-100 
25 - PID-1 

25-27.5 Dark brown, clayey silt, with - 48 NO open - 11 extremely weathered tuff. - Rad-102 
27.5 

Dark brown, extremely weathered ',' ' ' - PI0-4 27.5-30 ',',' Qbt Sample 29-30 feet. - 68 AAB0516 NO open tuff, reli<:t mineralization visible, llll - Rad-91 
12 II II ML 30 - clayey stlt. 

I 

P~yed ~!1-- /JJ ~A jfte: c I d ~ 
~~ a.~J?· /~/~f/'?Y 

Checked By: Date: 



LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG 

Borehole ID: UM-3 TNOU: 39/1132 
Driller: Stewart Brothers Sox (s): 

Drill Depth From: 0.5 ft. To: 56.5 ft. 
Dateffime Start: 7/26/94, 1056 
Sampling Equip./Method: 4.25 ID HSA, 

Page: 2 of: 3 
End: 7/29/94, 1140 

Drilling Equip./Method: CME 750 
3.5 ID Continuous Core Sampler 

CD - Ci 
:;::- '#. CDE -co 
CD - _g(fJ 
CD ~~ CD-!S CD~ a~ .... 

J:: ~- CD·- CD - 'C~~ a. 0 CD 
CD CDCD -co 
0 a:!;S ~~~ 

~ 

C) -CD 
CO.C c: ~E -·c: '2 
CD ::I C) :::l Q) 'EZ .s ~ -c: 0 

(,)U) CD::J 0 'ij) 
(/)~ a. a: :E 0 
"0::1 

E"' 
0. 0 -tn ~ J:: 

.~ CD co c: Lithology - Petrology - Soil 5 Notes u..a: (/)CO C!J 

30 -- 84 --
32.5 -- 64 AAB0517 --

PI0-1 Extremely weathered tuff, clayey , , , 
Qbt 3Q-32.5 ' ' ' ' , , , 

ND open silt, increasing clay and moisture ' ' ' ' 
Rad-118 13 

content with depth. 

PID-10 32.5-35 Sample 34.1-35 feet. NO open Same as above. 
Rad-120 14 ML 

35 -- 44 --
PI0-7 35-37.5 Same as above, denser. ND open 
Rad-123 15 

37.5 
37.5_40 37.5-38.3-Pink tuff. 

16 38.3-39.7-Srown sandy silt 
with cobbles. 

, , , 
' ' ' ' Obt '~ '; < > Sample 38.8-40 feet. 
~====t---; 

SM 

CL 
39.7-39.8-Gray clay layer. 

4o-42.5 \ 39.8-40-Gray, soft weathered 
17 tuff. 

--+--+---1----t-----i ~~---------f,",",", 
40-41.1-Gray, clayey ,' ,' ,', Qbt 

42.5-45 
18 

weathered tuff with cobbles <'~<' 
and pink tuff clasts, wet. P'~':..'~'+--s-w--f 
41.1-41.25-Brown sand, Fe 
stained, wet. 
41.25-41.3-Biack clay, wet. 
41.3-42.4-Gray clay with relict 
sand size mineralization, wet. 
42.4-42.5-Brown sand, wet. 

Gray, clayey weathered tuff, 
saturated, very soft altered 
relict mineralization. 

Checked By: 

CL 

sw 

Qbt Sample 43.8-45 feet. 

Date: 



LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG 

Borehole ID: UM-3 TNOU: 39/1132 Drill Depth From: 0.5 ft. To: 56.5 ft. Page: 3 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 

(J) ... 
0. a _(I) 

cti.C 
~ (J)E c::: ~E :t:! 

:;:- -ctl ·c: c::: - _g(/) (J) (I) ::I Cl :;::) Cl) 

~m 'EZ .9 (J) (J)_ (J) 
0 LL a B ... ... -c::: 
·~ - (J)lL OJ!} ~:I .2 

.r:. >-
[XJ ~~ (/)_ a. a: .r:. o- -c::l 0 - 0(1) E-c 

0. 
0. (J)(J) :Q(iiE -G) e = Cl) 

a:l:S (J) c::: :I .!!? (J) ctJc::: Lithology - Petrology - Soil Notes 0 ~<Z u.a: C/)ctJ (.!) ::I 

45 - PID-ND 4~47.5 Conglomerate with Fe staining, - 72 - Rad-103 19 dacite cobbles, wet. GW-- GM 47.5 47.5-49-Brown conglomerate, - PID-ND 47.5-50 Sample 49.3-50 feet. - 100 AAB0520 Rad-96 clayey silt. Rig down on 7/24/94 - 20 

50 - 49-50-Fine beige sand. with starter problem 
- r\ sw at 50 feet. 

FlO-NO 50-52.5 - 72 Rad-95 Extremely weathered tuff 
; ; ; - 21 ' ' ' ' FlO-Foxboro 128 ; ; ; - becoming Fe stained below ' ' ' ' Obt ; ; ; 

52.5 ' ' ' ' - FID-2 i\ 51 feet. 
; ; ; 

52.5-54 ' ' ' ' - 100 AAB0521 
NDjo;; 

; ; ; 

54- Rad ~ f1tt_'!2 Brown, medium sand with silt, SW- Sample 53.2-54 feet. 
55 - / I\ obsidian and rhyolite pebbles SM Hit hard material at 54 - 100 

FID-ND 5&-56.5 
and dacite cobbles. ft., run center bit. - Rad-87 23 

56.5 -
; ; ,",' 

Sugary texture, coarse grained ' ' Center bit stuck, re-' ; ,' ,' - ' ' tuff with large igneous cobble 
; ; ; auger hole. Reached - ' ' ' ' ; " ; - (dacite?}. ' ' ' ' 54 ft. with center bit, ; ; ; - ' ' ' ' then went 1 foot with ; ; ," ,' Obt - ' ' , , ,",' center bit to 55 ft. until - ' ' , , , - ' ' ' ' auger refusal. Drove - , , ,",' ' ' - ; , ," ,' split spoon sample 1 .5 ' ' - , , ,",' ' ' feet (55-56.5 feet). - , , , 
' ' ' ' --------- TOTAL DEPTH: 56.5 FEET 

--------------

I 

Prep~:_9 By: . __ /) ~ ... pa~: / "J /... 7 ;,; 
~(}-~/'· ~zs;ry 

Checked By: Date: 



LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG 

Borehole lD: DM-5 (abandoned) TNOU: 39/1132 Drill Depth From: 0 ft. To: 55 ft. Page: 1 ot 3 
Driller: Stewart Brothers Box (s): Datemme Start: 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 

CD ... 
c. 01 -CD 

nl.J:J 

~ CDE c C:E 
... 

:;=- -co ·c: CD::l 01 'E 
CD - _g(J) CD cZ .s ::> 
CD ~~ CD- CD 

-~ ~ (5~ ... 
... ;c 

CDU.. OS 0 C) 

IIl ~~ 
_;:, 

~ .Q .c >- en_ a. a: - o- "C::l 
E"'C 0 0. 0 (I) "'0-E -CI) e £j (I) CD (I) ~~::l .2? (I) me Lithology - Petrology- Soil Notes 0 a:!:!::. u..<Z u..a: (/)CO <!l :J 

-
HNu-ND Light to medium brown, silty - 60 0-2.5 - Rad-110 1 clayey sand with pumice. -

2.5 sw - HNu-ND 2.5-5 Light to medium brown, sugary - 80 coarse sand with pumice cobbles, - Rad-97 2 
r: - pebbles, gravel, dry. 
.... - 5.2-6.2-Medium brown silty fine - 92 

HNu-ND 5-7.5 SM 
- Rad-106 3 sand. 
- 6.2-7.5-Light brown, sugary 

7.5 - \ coarse sand with pumice. sw 
HNu-ND 7.5-10 

~ 10 

- 64 AAB8864 - Rad-112 4 Medium brown, silty, m~dium Sample 8.4-1 o feet. - SM to coarse sand with pumice - HNu-ND 10-12.5 \ pebbles, damp. - 56 - Rad-83 5 Medium brown, sugary coarse -
12.5 sand. - HNu-ND 12.5-15 sw - 88 12.8-14.8-Same as above. - Rad-102 6 

14.8-15-Damp, medium brown, -
15 - '\. silty medium sand. 

HNu-ND 15-17.5 SM - 84 15.4-15.7-Same as 14.8-15 ft. - Rad-108 7 - 15.7-17.5-Medium brown, very ... 
17.5 \coarse sand and gravel with • sw· - HNu-ND 

.. . - 100 AAB8865 17.5-20 pumice, damp. .. - Rad-109 8 ' ' ',>-- 17.5-18.2-Purplish brown tuff. , , Qbt 20 ' ' ' ' Sample 17.5-20 feet. - HNu-ND 2o-22.5 
18.2-18.7 -Medium brown, sw - 100 \ coarse sand. - Rad-114 9 18.7-20-Medium brown, clayey 

:I Ill - ML 22.5 silt with pumice, damp. -- 100 
HNu-ND 22.5-25 

1

\ Medium brown, damp, clayey ,, ,, sc - Rad-120 10 silt with clayey sand at 20.9 ft. -25 - HNu-ND !\ Same as above. ML - 100 
25-27.5 

- Rad-99 11 Same as above, wet at 27.2 feet -27.5 
- HNu-ND 27.5-30 Sample 27.5-30 feet. - 100 AAB8866 Rad-94 12 

Dark brown, wet, silty sand. SM -
30 -

·-.,~ 

t 

Prepared By: ~j_d . j Day;: • / ;?' /. 

~ tl.if<'LM-Ut)h· 1~/·zo/'/~ 
Checked By: Date: 



'-
LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENI E~QILITY CORE SAMPLE LOG 

Borehole lD: DM-5 (abandoned) TNOU: 39/1132 Drill Depth From: 0 ft. To: 55 ft. Page: 2 of: 3 
Driller: Stewart Brothers Box (s): Datemme Start: 9/19/94, 0930 End: 9/19/94, 1730 
Drilling Equip./Method: CME 750 Sampling Equip./Method: 4.25 ID HSA, 

3.51D Continuous Core Sampler 
Q) .... 
a. Cl 

_Q) 
co.o 

'* 
Q)E c ~E --- -co '2 'E _g(/) Q)::J C) 

Q) - Q) -cz .9 :::> 
Q) ~~ Ol- Q) 

0 u. (5~ .... 
.... ;c ........ Q)lL OS .2 '61 

>- CD~! 
_:l 

.r::. (/)_ a. a: .r: ~ a o- "O:l 
E"O 0. OQ) -c-e Q)Q) CDCO:l ]?IJ co :E Q) coc Uthology - Petrology - Soil ... 

Notes 0 a:!:!:.. II.:i:z LLO: (/)CO <!' _.J 

30 - 30-30.2-Weathered purplish , , '·' Obt HNu-ND 3Q-32.5 ''' ~ - 100 
, , , 

- Rad-97 13 brown tuff. - 30.2-32.5-Damp to wet, silty 
32.5- \coarse to medium sand, brown. - 100 HNu-ND 32.5-35 SM 

- Rad-95 14 32.5-34-Medium brown, damp, -35 silty sand. - HNu-ND 35-37.5 ~ 34-34.1-Weathered purplish tuff. , , , 
Obt - 100 ' ' ' ' - Rad-80 15 34.1-34.2-Brown coarse sand. 

, , , 
- 34.2-35-Medium brown, damp, sw 

37.5 - HNu-ND 37.5-40 silty sand. - 100 AAB8867 SM 

..,; 40 
- Rad-80 16 35-36.2-Same as 34.2-35 feet. - 36.2-36.3-Medium brown - coarse sand. sw 
- 36.3-37-Same as 35-36.2 feet. SM -- 37-37.2-Weathered tuff. 

, , , Qbt - ' ' ' ' - \ 37.2-37 .5-Coarse sand, pumice. sw -- 37.5-38.5-Medium brown, -
- coarse silty sand, damp. SM Sample 37.5-40 feet. 

- 38.5-39-Medium brown, silty - medium sand. - 39-39.7-Weathered purplish ' ' ' ' - , , , Qbt - tuff with pink pumice. ',',',> -- 39.7-40-Medium brown, silty SM - medium sand, damp. -------------------

' Checked By: Date: 



LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG 

Borehole ID: DM-5 (abandoned) TNOU: 39/1132 
Driller: Stewart Brothers Box (s): 

Drill Depth From: 0 ft. To: 55 ft. Page: 3 of: 3 
Date{nme Start: 9/19/94, 0930 End: 9/19/94, 1730 

Drilling Equip./Method: CME 750 Sampling Equip./Method: 4.25 ID HSA, 
3.51D Continuous Core Sampler 

~ 
CD 
CD 
lb. 
..c 
a. 
CD 
0 

C) 
c ·c 
CD e u.s en_ 
-c:::l 
-CI) 
CDCD 
iia: 

.... 
_(I) 
ftl.O 
C:E 
CD :::I cZ 
-;c 
_::I 
a. a: 
E-c 
ftl c 
C/)ftl Lithology- Petrology- Soil 

C) 

.9 
u 
:E 
0. 
ftl ... 

<!) 

40 = HNu-ND 40-42.5 40-41.2-Medium brown, damp 
- 100 Rad-107 17 silty sand. 

SM 

- 41.2-42-Medium brown, coarse sw 
42.5 - d . h . 

HNu-ND 42 5_45 ~san wtt pumtce. = 100 Rad-98 ; 8 42-42.4-Same as 40-41.2 feet. ~r;:::~_:S.::.:M~ 
45 --~--4---+----+------1. 42.4-42. 5-Weathered tuff. ,· . ' = 

100 
HNu-ND 45-47.5 ~ Weathered purplish brown tuff ·'··,·..,·~; = Rad-83 19 with coarse sand; silty clayey j:;::;;::::;::;+-~SM~ 

47.5--+---+-----+----+----l sand layer from 43.5-43.6 feet. 1 ,-,<~~,' Obt 

Obt 

-

Notes 

W
. 49 -- 73 AAB8868 RHaNdu_-1NOD1 47.5-49 45-45.9-Medium brown, ~~ 

20 coarse clayey sand with ~ ""-"'-"-' 
50 ----f--4---t---t----1 pumice, very damp. p..l'-....:>,..:> "....:>.,...:J-----1 

sc 

I 

= HNu-ND 50-52.5 45.9-47-Light brown pumice. <~~<,· 
- 100 Rad-80 21 47-47.2-Red Fe stained >~·(~~ 
- pumice, wet. ,,',',>' 52

'5 --_+--+---+-H-N-u--N-D+-
5
-
2

.-5--
5

"'"""'
5 

47.2-47 .3-Manganese (?). . ~~: ~~ ~~ :~ = 100 Rad-111 22 47.3-47.5-0range-brown l,· ,',~,· 
n111 • 1.

1 1 
· ~· 

55 - coarse ,..~mtce. t~~>~:~· 

47.9-48.3-Wet, Fe stained <<';~: . '' '~' pumtce. ,',"\ 
48.3-49-Wet, light brown, <<<:: 
coarse pumice with,.. i~: ~~~~~~ 
50-51.6-Wet, light brown l~; > ~ :~~ 
pumice sand. l'~<'·'· 
51.6-51.7-Fe stained pumice. l~~>~:~: 

; I ~,· 
51.7-51.8-ManQanese (?). >>~~ .... ~ 
51.8-52.5-Dry, light brown, ,' ,', >' 

t very fine pumice sand. . '
1 <' >!. 

~~-~--------------~ ..... · .... ,>~ 

----- ---------------------

Obt 

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

52.5-53-Wet, medium brown, :,· <,>" l ,. ' '. ,. Dry hole, quit drilling 
coarse pumice sand. l,. ,',>· at 55 feet and 

-
53-53.7-Dry, fine pumice sand. ~-o:l'~~·~~->~---i abandoned hole. 
53.7-55-Dry clayey sand. ~ ""-"'\ 

---- sc 
--- TOTAL DEPTH: 55 FEET' --

Checked By: Date: 



LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG 

Borehole 10: DM-6 TNOU: 39/1132 
Driller: Stewart Brothers Box (s): 
Drilling Equip./Method: CME 750 

----
2.5 -

'ii 
~-m 
Q)U. 
>--gt; 
Q)Q) 

a:~ 

64 

- 32 -
5 -

---- 60 
-

7.5 -

C) 
c ·c: 
G) 

e 
~~ 
"0:3 -en 
Q)Q) 
u:a: 

HNu-ND 
Rad-88 

HNu-ND 
Rad-95 

HNu-ND 
Rad-81 

... 
_Q) 
ns.c 
~E 
Q)::l 
'EZ ;c 
_:3 
c. a: 
E"C nsc 
cnns 

0-2.5 
1 

2.5-5 
2 

5-7.5 
3 

Drill Depth From: 0 ft. To: 60 ft. 
Dateffime Start: 9/21/94, 1000 
Sampling Equip./Method: 4.25 ID HSA, 

Page: 1 of: 3 
End: 9/21/94, 1730 

3.5 ID Continuous Core Sampler 

Uthology - Petrology - Soil 

Silty loam with pebbles. 

Medium to coarse sand. 

Coarse sand with pebbles. 

ML 

sw 

Notes 

No laboratory samples 
collected. 

HNu-ND 7.5-10 Medium to coarse sand, some '"- . = 72 Rad-93 4 silt in porosity. 
~ 10---~------+-----~------~--------------------~ 

I 

HNu-ND 10-12.5 Same as above, damp. 
Rad-86 5 

-
- 48 --

12.5--+------~----~----~----------------------~ -
- 52 --

15 -
-- 100 
-

17.5 -
-- 100 

20 -
-- 100 --

HNu-ND 12.5-15 Same as above, silt matrix at 
Rad-82 6 14.9 feet. 

HNu-ND 
Rad-105 

HNu-ND 
Rad-116 

HNu-ND 
Rad-88 

15-17.5 
7 

17.5-20 
8 

20-22.5 
9 

15-16.1-Medium to coarse sand 
with some silt. 
16.1-17.5-Buried soil of silty 

\
clay with tuff pebbles, wood 
material and charcoal. 
Sandy silt grading to sandy 
clayey silt with depth; root 

\ 
material - buried soil. Wet zone 
at 18.3 feet. 

SW
SM 

CL 

ML 
22·5 ---~----+--H-N-u--N-D-+-2-2-.5-_2-5--i\ Sandy silt with clay and 

- 88 occasional pebbles. 
- Ra~120 10 L-----~~--~----~~~~~~~t--------------1 

25 - 22.8-24-Coarse silty sand. SM = \ ~~~:.7-Ciayey silty coarse ~""-"\ SC 

-=: I \~2_4._7_-2_5-_FI_In_e_s_an __ d~y_si_tt_. ----~--~-S~M~4-------------~ 
----

p~'d By~ /)Jr/1 ~te: -'~ /.:: d'h 
-~a·~)'t·/~z¥~Y 

Checked By: Date: 



" 
LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG 

Borehole lD: DM-6 TNOU: 39/1132 Drill Depth From: 0 ft. To: 60ft. Page: 2 of: 3 
Driller: Stewart Brothers Box (s): Date{flme Start: 9/21/94, 1000 End: 9/21/94, 1730 
Drilling Equip./Method: CME 750 Sampling Equip./Method: 4.25 ID HSA, 

3.51D Continuous Core Sampler 
.... 

C) -CD 
C'O.C - c ~ E -c '#. ·c: CD :::I C) 

·c: 
CD - CD 'EZ 0 ::l 
CD ~~ CD -I 0 
lb. .... ;c 

CD I:!::. U.:g _:;:, .2 ·~ 
.c ~-

en_ a. a: -a - -o:::J E-o 0 0. oCD -CI.I ~ ~ CD Q)CD CDCD C'O c Lithology - Petrology - Soil Notes 0 a:~ U::.a: OOC'O C) 

25 -
HNu-ND 25-27.5 

25.2-26.2-Silty fine sand. SM - 92 26.2-26.6-Coarse sand with - Rad-108 11 sw - pebbles. 
27.5 -

\ 
26.6-27.4-Dense silt with tuff 

:UIIlU I ML - 76 HNu-NO 27.5-30 cobbles. - Rad-84 12 27.4-27 .5-Fine sand. sw 
30 -- HNu-ND 31-32.5 28.1-28.5-Sandy silt with clay. 111111111 ML 
31-- 100 Rad-111 13 28.5-29-Silty sand with large - pebbles. 32.5 SM - HNu-ND 32.5-35 

29-29.6-Silty coarse sand with - 100 large pebbles. 

"35 
- Rad-104 14 - 29.6-29.9-Pink tuff. l'~·'<,~ Qbt 

29.9-30-Silty coarse sand with .-.. ~ .. .-... -- cobbles and pebbles. SM -- 31-31.1-Ught blue igneous 
.. 

- .. • Hit cobbles at 30 feet. • - cobble zone. .. .. Ran center bit from 30 - 31.1-32.5-Dense, clayey 

~ to 31 feet. - sc - \ coarse sand with cobbles. -- 32.5-33.1-Sandy clay with ~ CL -- cobbles. - 33.1-33.7-Fine pumice sand. - - 33.7-35-Medium pumice sand sw -- with pebbles. 
---------------------

I 
Checked By: Date: 



' 
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: 60ft. Page: 3 of: 3 
Driller: Stewart Brothers Box (s): Datemme Start: 9/21/94, 1 ooo End: 9/21/94, 1730 
Drilling Equip./Method: CME 750 Sampling Equip./Method: 4.25 ID HSA, 

3.5 ID Continuous Core Sampler 
'-

CD 
_G) 
nl.&l 

~ 
c:: C:E -::::- ·c: G) :J CD 

·c: 
G) - G) c:z .9 ::l 
G) ~m G) 

(,) 

!:S '- ;c:: 
G) I:!:. OS _:l .2 ·c, 

.r; ~-
en_ a. a: .r; 0 - -c:J E-o 0. 0 0. oGl -C/) al = G) G) G) CllQ) al c:: Lithology - Petrology- Soil '- Notes 0 a:!:S u:a: cnca C) ::i 

35 - HNu-ND 35.1-36.8-Fine to medium - 96 35-37.5 
- Rad-118 15 pumice sand with pebbles. 
- 36.8-37.5-Dense, medium 

37.5 - I\ pumice sand with cobbles,wet. 
- 100 HNu-ND 37.5-40 
- Rad-93 16 Medium pumice sand, sugary - texture at 39.7 feet. 40 - HNu-ND 40-42.5 sw - 64 Medium to coarse pumice - Rad-101 17 sand. -

42.5 -
\.., - 100 

HNu-ND 42.5-45 Same as above. - Rad-103 18 -45 

I 
- HNu-ND 45-47.5 45.3-45.6-Biack stained Approximately 1 em = 88 Rad-93 19 coarse pumice sand. thick cemented Fe - 45.6-45.8-Fe stained medium stained layer at each 47.5 

sand. - HNu-ND end of red brown - 100 47.5-50 \ 45.8-46.5-Red-brown medium - Rad-115 20 sand. 
sand. 

-
50 ~ :!!.47 .5-Ught brown pumice - HNu-ND 50-52.5 -- 100 Rad-97 21 - Medium to coarse pumice 

52.5 - sand with cobbles. 
- 100 

HNu-ND 52.5-55 
\ 50-51.3-Medium to fine pumice - Rad-109 22 

55 - sand. sw 
- HNu-ND 55-57.5 \ 51.3-52.5-Coarse pumice sand 
-- 100 Rad-90 23 Fine to medium pumice sand. -

57.5 - HNu-ND 57.5-60 
\ 55-56.8-Medium pumice sand. 

= 100 Rad-92 24 
56.8-57.5-Becoming coarser. 

60 - Medium to coarse pumice sand 
- \ with pebbles. -- One composite - TOTALDEPTH:60FEET sample collected -- from cuttings drums - for waste -- characterization. .. 

I 
P~'Jred By: /JJ -;J jfate: .. L .J £ 
~a.r~/'· /o/z~'fY 

Checked By: Date: 



Environmental Re~toration Project 
Los Alamos National Laboratory 

Data Submittal in Response to NMED Question 18 

33 . 0 ~ I. \ - (1 c, 
PAS# 0 l(A..) Supplement# (if Applicable) ____ _ ERID# ____ _ 

Hardcopy Electronic Copy (circle all that apply) 

Name of Unit fv\}) A - K 
Date Due to NMED: _j U.)J Q I ) d- 0 0 / 

! ·e 
J:l ~ ::J 
0 () 

s ra a. ra 
Ill 0 -Ill :2 Ul all ·;c ... -.!! Ill J:l w .5 c E ra -ii ..J 0 a! ::J z 

all 
::J ii 'C a ... () Ul ::J 

E .!! s Ill :g. Ul Ill Ill u c J:l 'iii 0 
.!! ::J Ill :; 0 )( - c 

i E 
ra ;: E ii >- :; 0 -c XI ii 0 ii ::J c ii 0 c c 

::J ra 'C c z < c 0 .S! :::!!: z a: :::!!: ii 
all ii 0 - - < () 

:;:: 
ii Ill Ill Ill :;:: Ill Ul 0 - ra 

.c a. >. a. > () a. Ill Ill 0 :g. E E - E ii E J! 
Ill 

E 
::J 

E s ii ... c. 0 i 0 .e Data Types Ill ra c ra ra ra ra ra c - Notes/Comments 0 0 < 0 0 0 0 a: z 0 < c .5 
Core Logs (not in prev. reports) X 
Well Construction Details X 
Pilot Testing Reports (not prev. 
submitted) Y. 

Signature: 'fttLtL~A--( J2 ~ 
Name (print): )j(A'(tC\_L (2_ i e be 
Date: 5 / I =t- I ()-- 0 1 

I I 

I 



1993 Field Summary Report for T A-33 

ELEVA nON RECOVERY UNIT DESCRIPTION NORTH (feet above (black lndlcatee 
mean saa levll) nortcOVery) BOREHOLE 

6517.5 0 -0.9 SoU Is medium brown with organic matter 
Gray, unweldld lUll with noncompactld pumice 

LEGEND Fractures (some mineraliZed); organic matter 
10 -9.2 I ; . · . .1 Unwelded tuff 

20 jdf?!l Partially welded tuff 

30 • Ash 
Tshlrege Tan, unwlklld tuff 

Fracture• (some rmeraJIZid) I ~ ""' Rootlets 
40 - Utnic lragmentllbundant (S15-20%) 

Brown and grey, noncompactld pumice I 'f.. )(I Fractures 
MDJ\ K so • Unlt2 (S1' diameter) 

Rootletl 

• ~ Ulhlc fragments 
80 • , 

NMEQ ~ Gray, brown, and 
white pumice 

10 - ~ • -72.4 Basalt fragments 

80 • - Vapor-phue notch 
(Unit 1v • vapor-phase 

110 Ught tan-grey, unwlklld lUll, soft and friable 
unit; Unit 1 g • glasay - unit) 

• Brown and grey pumice (S1' diameter) Ia 
abundant (S20-25%) cARTogrllllly by A. Kron 113119ol 

100 Ulhlc lregmentlerelll'llllll 

r~/~;f. 
~ • l 110 • = • -117 li: 120 Ill 
Q • Light tan-grey, unwllded tuff, 10ft and friable 

130 Pumice Is brown 
Utnic lragmentl 

140 • -142 -ISO -• Light tan-grey, unwllded to parhlly wlklld lUll 

·II 
Brown pumice II lbll'ldant 

180 

-1111 170 • Ald. unweldld tO panldy Wlldldtuff; lithic fragments lbundant - (S25-30%); pumice Ia .... lbundanl and lm&lllf' 

180 -179 --1110 
Tlhirege • Red unwlldld tuff, 10ft and frllbll 

200 I 
210 I -212 

White Uh, soli and friable; lithic lregmentl 

• -217 
220 Rld·brown, unWIIdld lUll, 10ft and friable 

• large piiCII of white pumlc:e 
-227 Well-Indurated, whltlllh; piiCII of basalt (530-40%) 

230 - 230' 
Tolal diPih 

Figure 7. Geologic log of Borehole #1. 
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Figure 8. 

ELEVATlON 
(fHiabOYe 

mean--..Q 

RECOVERY 
(black indlc:a* 

no recoYWf) 

UNIT 

1993 Field Summary Report for T A-33 

DI!ICRIPTlON MIDDLE 
BOREHOLE 

65111.8 0 ~""'!"---~~--... -0.1 Soil il rnecllurn brown wilh orvanc ma

10 

20 

30 

40 

50 

eo 

70 

eo 

110 

100 

110 

120 

130 

( 140 

150 

~ 180 

170 

180 

1110 

200 

210 

220 

230 

240 

250 

2eo 

270 

2eo 

300 

310 

Gray, unwelded lUff wilh noncompac:IICS puma 

tz:~~~~....W:.:II.II..-1 _ 
10

.
3 

Frac:tunll (101M mlnerlliZICI); QIVII\IC maar 

-u 

Tan, unweldld tu11 
Fractural (- minerallzldl 
Ult'IIC fragmenll (S114" dla-) .,.lbuncllnl ($25'!1.) 
Brown and gray, nonc:ornpec:IIC pum;oe (S1 112" <h,_l 
Aootlell 

Tan, unweldld 1UII; 110ft and tNbla 
ConlalnalllhiC tr~lland purn;c. 

Ugl1t 1M-gay, unwelded tufi,IOft and tNbla 
Brown and gray puma (S1 112" <hme~•> illbuncllnl 
($25'!1., typieatty 10'llo-15'!1o) 
Lilf'lie tragmenlllelllbuncllnl and amaler 

-
123 

Ughl ~y unweldld 10 pa111atty welded lUll 
Ulf'llc frlgmenll (SI" -);pumice II brown, ftbroul = a:.7 Soli. tNbla. unweldld.lanogray tuff 

Aid, unweldld 10 parttatty welded tufl 
wilh llllundlntlllhie frlgmenll (S15-20'!1o) 

=::::·• Ald. unweldld tufl: lOfiand tNbla 

-117 

-210 

Ald. unweldld 10 parttatty welded tufl 
While pumice llllundlnl ($2 112" ca-18f) 

Ald. unwetdld tufl. 10ft and tNbla 

Wllfle 1111. lOfiand trtable; lllhlc tragmenta; pt-. ol buill 

LEGEND 

D Unweldediulf 

~ Partially welded tuff 

F%~ Ash 

I~ 1' I RooUeta 

I 'f..~~ Fractures 

f";2'' Uthic fragments 
~ 
~ Gray, brown, and 
~ white pumice 

fi:tl ~ Baaelt fragments 

- Vesicular basalt 

IIBaaatt 
- Vapor-phase notch 

(Unit 1 v a vapor-phase 
unit; Unit 1 g • glassy 
unit) 

cART~ by A. Kton 1.'311~ 

-
217 

Aldobrown, unweldld tufl: w11t1a puma abuncllnl ($2" ~~ 
- :·· Wlll-lnclurltld wlltla 11111 wtlf'IIIUIIII (S30-35'!1o) 
.ra:a.3 lncluralld- 1111""" buaJI 
-232 
- Z37 Brown ul1 wt1f'l bUilt. unweiCIId 

W ... lnduratld brown 1111: piecn ol buill ($25'!1.; S1 112" ella-) 

---; -241 

Geologic Log of Borehole #2. 

February 14, 1994 30 
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.. ..,.;i~.:::· 

ELEVATION 
(IHIIbOYe 

mean sea Ievit) 
6518.5 0 

10 

20 

30 

.a 

50 

60 

70 

sO 

90 

100 

110 

~ 120 
~ 
:z:: 
~ 
1!1 

130 

1.a 

150 

160 

170 

180 

190 

200 

210 

220 

230 

2.a 

250 

RECOVERY 
(blaCk indicate~ 

no recovery) 

I 

I 

I 
• 

-
I 

• • 

-
I 

I 

UNIT 

0.7 

8.9 

47 
50 

74.4 

115 

175 

208 

217 
220 

1993 Field Summary Report for T A-33 

DESCRIPTION SOUTH 

Soil is medium brown wilh organic matter BOREHOLE 
Gray, unwelded tuff with noncompacted pumice (some altered) 
Fractures (some mineralized); organic matter 

LEGEND 

Tan, unwelded tuff 
~ Unweldedtuff 

Fractures (some mineralized) [dE] Panially welded tuff 
Lithic fragments abundant 
Brown and gray, noncompacted pumice (S1" diameter) 

[· > I Ash Rootlets 

Tan tuff, soft and friable, no pumice 
I ~ ~ I Rootlets 

I~ )(I Fractures 

Tan, unwelded tuff with lithic fragments end pumice ~ Lithic fragments , 
~ Gray, brown. and 

white pumtce 

~ Basalt fragments 

Light tan-gray, unwelded tuff, soft end friable lj Vesicular basalt 

Brown pumice (S2" diameter) il abundant 
- Vapor·phase notch 
(Unrt 1 v • vapor·phase untt; 
Unit 1 g • glassy unit) 

cA~Togrll)lly ey A Kron 1'31.9' 

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

Light tan-gray, unwelded tuff: abundant pumice (S1 112" diameter); lithic 
fragments are small . 
Soft end friable, light tan-gray tuff 

Soft end friable, light tan-gray tuff 

Light tan-gray, unwelded to partially welded tuff 
Brown pumic (S1 112" diameter) abundant 
Lithic fragments more abundant and larger 

Red, unwelded to partially welded tuff; lithic fragments abundant end larger 
Pumice less abundant and smaller (S1/4" diameter), white 

Red, unwelded tuff is friable and soft; lithic fragments (S2 112" daimeter) 
Pumice is s1• diameter 

White ash, soft end friable; small lithic fragmentl 

Red-brown, soft and friable, unwelded tuff; white pumice (S1" diameter); lithic fragments 

Well-indurated, white ash; pieces of basalt (~•) 

Vesicular basalt and pellet-sized material 

Figure 9. Geologic Log of Borehole #3. 

February 14, 1994 31 
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1996 Field Summary Report for TA-33 

Borehole 33-1652-PRS 33-002(a) 
Aeccu•r ,..._..._ 
.. Itt UnH Description Depth (ft) : Tritium concentration (pCIIg) 

-c: -z: a 
c! 

Figure 
June 2: 

-·--
-..: ----

~-

.&.:: -

~-1 
s:-

~~ 
s::....., 

l 

=~ l 
I 

~-
j 
l !C-. 

- 0 -~ 

;c~· 

7. 

Grty, unwelded IIIII 
FriCtur.., 101M minertllzed 
Lllhlc lr~ (S1-In. clam.; S15%) 
Brown End IP'LY pumice, non-

eomptdld (S1·1n. dlam.; !1:2%) 
Rootlets 
Zones of 10ft and friable lUll 

Tan-brown. unwelded lUll 
Fractures, some mineralized 
lithic fragments (S1-In. cliam.; S15%) 
Brown, gray. and white pumice: minor 

compaction and alteration (S2·in. 
diam;S10%) 

RooUets 
Zones of soft and friable tuff 

~ 
Soft and friable tu11 

J 
Light tan-gay unwelded lull 
Brown.IP'LY, and white pumice: minor 

_ IU compaction and alteration (S1-In. 

H!-.;.;.....,4iiiiiirl---~ -82.5 cliam; S10%) 
_

85 
_Lithic fragments (!1:3%) 

_ l7.5 Soft and frllble lull 

__ ;;;=:....=::111.---l-120 
T.D. 

Light tan-gray unwelded tuff 
Zones of soft and friable tuff 
Pumice, minor compaction and altera· 

lion (s30%. S2.S·in. diam.) 

U:Ut 

.. :7.1 

13:5.3 

17:5.0 

36:1.9 

., :0.1 

74:0.6 

n:O.I 

13:0.1 

107:1.5 

113:0.8 

118: O.B 

Geologic Log of Borehole 33-1652, MOA-K. 

30 

teGEND 

~Fill 
~material 

D Tuff, 
unwelded 

D Tull,solt 
and friable 

I ~ Jftl Rootlets 

l'i. )(I Fractures 

I':'J Lithic 
~fragments 

~Pumice 
cARTography by A. Kron 
111&'96 



1996 Field Sunvnarv Report for TA-33 

Borehole 33-1541-PRS 33-G02(a), Septic Tank 
Recovery 

(biD lnclca .. 
no~ 

Unit Description Depth (ft) : Tritium concentration {pCIIg) 

0 

5 

- 10 e. 
= 15 a. 
,! 

20 

25 

30 

L.lglll brown 101 with gravel and bill 
---1- u Organic matter 3 : 1 

Gray, unwelded bill 
F...aures. some minerlllzed 
Brvwn and gray p!nlil», non-

compected and sightly ahered 
(S2·1n. diem.; SIO%) 

Lithic fragments 

r.""-:+"'-:~;:;::;::::::1- :14.1 Tan unwelded tull 
Fractures, 101118 minerllized 
Lithic fragmenll 

...._...;.;....;;......;;.~-==-'- 30 Brown, grey, and wl1il8 pumice; 
T .D. non-compacted (SI-in. diem; S20%) 

L7:2 

13.2:1 

Borehole 33-1542-PRS 33-002(c), Sump 

• 
' 

Recovery 
(black Indica lea 

no leCXMI!'f) 

Unit Description Depth (ft} : Tritium concentration (pCI/g) 

0 

5 

10 

15 

20 

25 

45 

50 

55 

60 

-20 

Ughl brown undy 101 with bill 
gravela and IItie rounded cobblel 

Pieces of day pipe 

Gray, moelly 10ft and friable lUll 
Pumice and quartz c:rylllll 
Brvwn 1011 01 lheralion 

Gray, unwelded lUll 

: ~-• Tan, unwelded lull 
.... Soft and friable, tan tull 

- .. ,.J 

Tan unwelded tuff 
Fractures, 101118 minerllized 
Lithic fragments 
Brown, gray, and white pumice; 

non-compacted (S3-In. diem; S25%) 
Zones of soft and friable tu11 
Rootlets 

11.1:144.4 

21.5:141.7 

31.5:11.8 

38:53.1 

40:31.1 

41:25.8 

52:17.7 

58:13.6 

62:10.3 

LEGEND 

m:.,~ 
Tuff, 
unwelded 

Tuff, 10ft 
and friable 

Rootlets 

Fractures 

V-'1 Lithic 
~fragments 

~Pumice 
cARTography by A. Kron 
IIIMI6 

Figure 8. Geologic Log of Boreholes 33-1696 and 33-1697, MDA-K. 
June30,1997 31 



1996 Field Summary Report for T A-33 

Borehole 33-1328-PRS 33-Q02(b}, Sump 

Unit Description Depth (ft) : Tritium concentration (pCIIg) 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

eo 

65 

70 

75 

eo 

85 

90 

95 

100 

105 

110 

115 

Fl 

--~-· 

Medium-blown .. wlh catJblea ($2-ln. 
darn.) ~ cl c:ounlry rock. lull 

Pieces cl dly pipe 

Gray, unwelded tull 
Fractures, some mineraliZed 
Lllhic fragments (s-15%) 
Brown, gray pumice, ~mpacted 

(S1-in. oiam.) 
Rooaets 

~;~;;;.;;.;.:=+----1-26.25 
Tan, unwelded lufi 
Fractures, some mineraliZed 
lithic fragments 
Brown, gray pumice, non-compacted 

(S3-in. cfl8m; S15%) 
_

37
_
5 

Rootlets 

-•7.5 

Soli and friable tan tuft 
lithic fragments and pumice 
Rooaets 

Tan, unwelded tuff 
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Figure 9. Borehole Schematic of MDA-K Boreholes. 
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Geophysical Surveys at TA-21-016(a-c) and TA-21-0ll(c) 
Los Alamos, New Mexico; September 1996 

Executive Summary 

This report prJ.sents the results of a· geophysical investigation of Materials Disposal Area (MD A) 
71, (TA-21-01~[a-c] and TA-21-0ll[c]); Operable Unit-1106 at the Los Alamos National 
Laboratory (L!,.NL), Los Alamos, New Mexico . . , 

; 

J 

This geophysiqu investigation concentrated on two MD As located within TA-21; MD A-A and 
MDA-T. The primary objective was to. use electr~magnetic (EM) methods t~ identify and . 
delineate the presence of paleochannels that may, If present, be partly responsible for transportmg 
the contaminadts off-site. 

We establishe~two grids, one at each site. The total survey area encompasses 60,000 square feet 
(1:5 acre). GeC!lphex acquired EM data in June 1996, along transect lines spaced five feet apart. 
The in-line dat4 sampling is approximately two feet. At each sampling location, we acquired in
phase and quadrature component data for two frequencies; 9,210 and 15,210 Hz. The two EM 

l 
surveys record~d over 27,400 raw data measurements. 

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

~ . 
A broad EM BD;bmaly 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 roa4way. Aerial photographs taken in 1975 and 1982 show non-paved roads and a 
trench in the saljne vicinity as the EM anomaly. We recommend shallow excavation or borings 
within the anomalous area to confirm the nature ofthe causative source. 

1 
1 

The EM ·surveyf have identified several isolated anomalies within :MD A-T and MD A-A that we 
' . 

believe, represe*t distinct separate buried objects or debris. Although we do not know the source 
of the anomalie~, or if they contribute contaminants, we do not anticipate that these isolated 
anomalies are significant to the current project. 

~ 
1 

We do not obsefve EM signatures indicative of a meandering paleochannel at the MDA-A site. 
] 

.. ·/'· ... ; 

-i- Geophex, Ltd. 
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Geophysical Surveys at T A-21-0 16(a-c) and T A-21-0 ll(c) 
Los Alamos. New Mexico: September 1996 

1.0 Introductlon 
j 
j 

This report pre~ems the results of a geophysical investigation oftv1aterials Disposal Area (MDA) 
71, (TA-21-0l~[a-c] and TA-21-0ll[c]); Operable Unit ·1106 at the Los Alamos National 
Laboratory (LANL), Los Alamos, New Mexico. 

i 

l 
T A-21 is centrally located on the Pajarito Plateau and bordered by two canyons; DP Canyon to 
the north, and R,os Alamos Canyon to th~ south (Figure I). T A-21 was used primarily for 
plutonium reseo/ch and metal production from 1945 to 1978 (Broxton and Eller, 1995). The 
~ajor waste-dif.osal .activities involve byproducts of the chemical processing. The- anticipated 
disposal mechaJ;Usms mclude (Broxton and Eller, 1995): 

• deep Iiqf.id releases into absorption beds and seepage pits, . 
• near-surface liquid releases (surface discharges), 
• subsurfclce solid-waste disposal areas, and 
• surface tontamination areas (surface spills). 

~ 
This geophysic~ investigation concentrated on two MDAs located within TA-21; MDA-A and 
MDA-T (Figur~ 1 and 2). Both MD As are located on DP Mesa and drain north into DP Canyon. 
Radioactive coritamination has been documented in DP Canyon (Purtymun, 1971; Purtymun et 
al., 1990). The primary objective ofthis project was to use electromagnetic (EM) methods to 
identify and deliheate the presence of paleochannels that may, if present, be partly responsible for 
transporting the;contarninants into DP Canyon. 

1 
J 

Geophex establi~hed two survey areas, one located within the fenced borders ofMDA-A and one 
within the fenceb border ofMDA-T (Figure 2). The surface vegetation consisted of native grass 

1 

(Figure 3 ). Theitwo sites collectively occupy approximately 60,000 square feet (I. 5 acres). 
Although the sit~s do not currently contain surface features or obstacles, aerial photographs of the 
site taken in 197;6 and 1982 (Broxton and Eller, 1995) reveal substantial landscaping, heayy
equipment traffie, and even a possible trench and associated surface mound. 

1 
2.0 Geophysic~l Instruments and Methods 

-~ 

i 
:\ 

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 mattrials. 

! 

The GEM-2 sim~ltaneously acquires data from multiple transmitter frequencies. This capability is 
important becaus~ the electromagnetic response of a buried object is frequency dependent (Won, 
1980). Th~ EM response is also a function ofthe coil separation and ground conductivity. For a 
fixed coil separat!on (such as the GEM-2) and site-specific background conductivity, low 
frequencies prop~gate further into the earth than high frequencies. Consequently, lower 
requencies gene9tlly respond to deeper targets, and higher frequencies respond to shallower 

Geophe.l:, Ltd. 
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targets. Acquir}ng data at multiple frequencies (known as frequency sounding) is, therefore, 
equivalent to m~asuring the earth response at multiple depths. Appendix A presents additional 
background infO,rmation on the EM method. 

1 
3.0 EM Data ; 

' j 
We acquired E* 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 interv4l was approximately two· feet. At each sampling location, we obtained in-phase 
and quadrature 9ata at two frequencies, 9,21 0 and 15,21 0 Hz. The EM surveys generated over 
27 400 raw measurements. 

, 1 
The EM data w~re recorded and logged internally by the GEM-2 instrument. After completing 
the EM survey, }ve downloaded the raw data into a laptop computer for processing and display. 
Data processing~ included assigning spatial registry information, converting the measured signal 
from part-per-mJllion response to conductivity (in milli-Seimen per meter, mS/m), and contouring 
(krigging). We psed a commercially available software package called Surfer, manufactured by 
Golden Softwarf, to contour and display the EM data. 

l 
The processed ~ data for MDA-T and MD A-A are shown in Figures 4 and 5, and Figures 7 
and 8, respectiv,ly. 

j 

4.0 Interpretation 
I 

i 
4.1 MOA-T l 

~ 

In addition to isqlated anomalies that probably represent isolated buried objects, a broad positive 
anomaly is clearly seen in the quadrature component of data (Figures 4 and 5). The quadrature 
component is beijeved to respond to poor conductors (viz., namely non-ferrous materials): This 
broad anomaly, rpughly 20 feet wide and 1 60 feet long, may therefore represent the anticipated 
paleochannel. It Is 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 take4 in 1985 (Figure 1). We recommend a shallow boring be placed along this 
anomaly (preferably at (60,90)) to confinn the nature of the source. · ., 

f 

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 objects or metallic debris. 

~ 
l 

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

2 Geophex, Ltd. 



Geophysical Surveys at TA-21-0l6(a-c) and TA-21-0ll(c) 
· Los Alamos, New Mexico; September 1996 

4.2 rvtDA-A 

We do not obJerve EM anomalies that suggest the presence of paleochannels in the data acquired 
at the rvtDA-~ site. The north-south trending streaks in. Figures 7 and 8 parallel the survey path 
and are not int~rpreted to represent real geology. We have observed this streaking before and are 
working to de~ne its source and, ultimately, to minimize its impact on the recorded data. 

i 

The positive is9lated anomalies shown in Figures 7 and 8 are interpreted, based on the relative 
strength ofthe!in-phase and quadrature responses, to represent buried ferrous objects or metallic 
db

. I 
e ns. ~ 

1 
! 

Figure 9 prese~ts our interpretation of the EM data for MD A-A. 

~ ., 

5.0 Conclusio)ls 
I 

i 

A broad EM aqomaly is present within the MDA-T site that may represent the anticipated 
paleochannel. fhe broad anomaly may, however, identify a recent but currently abandoned, 
compacted roa~way. Aerial photographs taken in 1975 and 1982 show non-paved roads and a 
trench in the s$e vicinity as the EM anomaly. We recommend shallow excavation or borings 
within the anomalous area to confirm the nature ofthe causative source. 

I 
The EM surveyp have identified several isolated anomalies within MDA-T and MD A-A that, we 
believe, represePt distinct separate buried objects or debris. Although we do not know the source 
of the anomalie~, or ifthey contribute contaminants, we do not anticipate that these isolated 
anomalies are si,gnificant to the current project. 

j 

We do not obsJrve EM signatures indicative of a meandering paleochannel at the MDA-A site. 
·' ~ 
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Appendix A 
Electromagnetic Method 

The electromaknetic (EM) induction method. \Vhich is founded upon Maxwell's Equations (the 
relationship between electric fields, magnetic tields and electric current), characterizes the 
electrical condpctivity of the subsurface and can be used to characterize shallow geological 
conditions. El~ctrical conductivity is an inherent property of a material to conduct electrical 
current. Variations in shallow earth conductivity can result from changes in soil moisture content, 
groundwater constituents (contamination), a'1d lithological properties, as well as buried man-made 
materials. Th~ primary application of EM surveys in site assessments are for: 

·' 
• Searchlhg for waste pits and trenches, 

I 
• Detefg boundaries of landfills and other burial sites, 

• Delineating leachate plumes, 
1 

• Locatin¥ buried drums, USTs, and other isolated metallic objects, an~ 

• Detect~g buried unexploded ordna.nce (UXO). 
~ 

The EM methJd 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 fror{I secondary eddy currents induced in conducting bodies at or beneath the surface. 
The primary fltld is typically established, in practice, by passing an alternating current through a 
small coil (i.e .• jthe 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 cons~ts of one or more coils, suitably arranged and connected to a data Jogger. Field 
efficient EM iif>truments, such as the Geophex Electromagnetic (GEM) sensor (Figure A-I), 
combine the trtnsmitter, receiver. and processing electronics (data logger) into a single. 
lightweight. mr-portab]e instrwnent. 
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~ 

-~ 
~ 
' I 
i 
,j 
j 
~ 
~ 
:7 
~ 
·' 

Figure ~-I. 
~ 

·-
·· ... ~· .· 

Photograph of the Geophex Electromagnetic (GEM-2) instrwnent 
during a site characterization study. 
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The~ primary 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 
magpetic smveys for enhanced detection. · 

j 

·' 
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 
exp19ration). In general, sediments and sedimentary rocks have higher conductivity than igneous 
or ~~tamorphic rocks. Clay, owing to its electrolytic interaction with water, exhibits high 
conc(uctivity, while typical sand shows relatively low conductivity. 

:' 1 

-
i w I fir 
f 

.... 
.I fir 

Nomogram showing the relationship between transmitter frequency, 
ground conductivity, and depth of penetration. Magnetic permeability, IJ, 

is assumed to be that of the free spa~. (From· Won, 1980. Courtesy: 
Society ofExploration Geophysicists.) 

1 
d 

The elC,ctromagnetic induction method can be used to target different depths of interest. The 
effecti~ depth of exploration can be varied by changing either: 1) the spacing between 
transmitter and receiver coils, or 2) the frequency of the transmitted field (Patra and Mallick, 
1980). iThe first method is kno'WD as geometrical sounding and involves recording data using 
several.~ransmitter-receiver coil spacings at a fixed location; the depth of exploration increases 
with th~ coil spacing. The two coils systems (e.g., EM-24 by Geonics), although typically 
connect~d by an umbilical cord, are physically separate and thus require two field operators. 
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The second method is known as frequency sounding and involves changing the transmitter 
frequency, but keeping the transmitter·receiver coil constant (Figure A-3). The depth of 

· · is inversely proportional to the square root of the frequency: a low frequency signal 
far through a conductive earth and, thus, sees deep structures, while a high frequency 

. can travel only a short distance and, thus, sees only shallow structures. Therefore, 
uaLaua.a..1u parametric sounding is analogous to depth sounding and can be used to create a 

LJO)LoUYv 3·0 subsurface image (Won, 1983). 

ency sounding possesses inherent advantages over geometric sounding for depth imaging 
I) signal attenuation does not allow a signal of fixed frequency to penetrate much 

dec::oer than several skin depths, and 2) geometrical sounding averages laterally and thus decreases 
the · 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). 

+ 
Volume of Integration 

Depth 

Transmitter 

• 

I Figure A-3. Electromagnetic methods for depth sounding. . 
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Borehole ID I &-ro3 TAIOU 2.1 Drill Depth From 6o To 90 Page 3 of .... 3 __ 

Driller ~~f So Box #(s) 1\.lfA Start Dateffime lbt/97 o9w End Datemme 1/.n/9? toto 

Drilling Equlp.!Method (Hr; 75o/C1'-'?-- Sampling EquipJMethod ~f l:f~pmo /Core. 
Loc;fi~~ ~0: ~1- OS"o53 

r : 

it u::a: 

~ -= c: 
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~- t t ~ a .1:. 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY I CORE SAMPLE LOG 

. Borehole ID I 0- oo'-( TAIOU .1-.1 Drill Depth From 0 To 30 Page I of ~ 

Driller 5-fe<-Joc+ Dcosox M(s) N A Start Date/Time t/17(97 O~nd Datefflme ljlo/97 112o 

Drllli~ Equip .!Method C Mt; 750 / pP'Cfi- \ Sampling Equip .!Method Sp/:f $(XD"> / C.o·rf. 
b_...~~:r:Q: ~/-QSOSI./ 1 1 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY I CORE SAMPLE LOG 

. Borehole ID lb-colf TAIOU :f.. ( Drill Depth From 30 To to Tn Page :). of .Z, 
DrDier Sfc·,.)1,A- f3<0 Box #(s) t.J A Start Date/Time l/a,/97 gJb) End Date/Time lf'tY(n JIJ.o 

Drlllif'!g ~qu~.JMethod Cfo\ € 7TJ /4 't{A Sampling Equip ./Method <!.pl:f ¥w-'/ (' od 
l.ow.f..o"' .LCJ: fJ..(-o~o~t./. 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY I CORE SAMPLE LOG 

Borehole ID lb-oo5 TA/OU d.. ( Drill Depth From 0 To 15" Page I of_.....,;( __ 

Driller ~-64-f Bro. Box #(s) _.....tJ-1/...._A...___ Start Date/Time lj1(97 13.~ End Date/Time 1/8/97 IOl(O 

Drilling Equlp./Method \..H. E J~/ HotiOJJ -sf<.m Sampling Equip.JMethod ~pi'J~peo"'-/ <'.o~ 
Lx:.,. t.;"' .:t: 0 ~ 9- I- 0 so ss- I 

I$" f't ~-la..t ~rtt... 

l/t(P7 

A.'t"-~~,.~~f ~J of~ wL..'kJ.,.~ U.~ 
~ ~ <o~~~7..o~w.i.. -k..~ c:..~f-c.r 
6:+. ~ tttrt'(J-k +:. rt.o.~ c..J.. -s+~:QI"fe.y... { 
~ ho~ UJe.((, VII"'Su(C~~~ ( ~~w.J 
~IL I b-oo~ c-J. ~ 'S" .f't <»<I 
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i 
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" 

Or:((:f •· ... to ~ = t..J.. ~~~(JtreV.. r: 
:l 
.!! Wtt'i MOA-T .f -rJl.~l .1: - Notes _, 

../ Prepared By :J. ~~(~del 
A.t 



LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY I CORE SAMPLE LOG 

' 'l I -,...,. 'l 
Borehole 10 l c.- '"f) t T AIOU , ! Drill Depth From · \ To J.J Page 1 of r/.. 

' : l IJ~ ·' " ltnl!? End Datefflme I/I'S'/?71'10 Driller • ~~~~>i\ DO Box #(s) t ..... I ~ Start Oatetrime · '1 3) " 

, Drllli~ Equlp~ethod ~!'\E7'1:2/ A'ff-" Sampling Equlp.JMethod Sp/.J ~(!\..fl.""'/ c.o·r:?,., 
L....,.:.:.-t~-rD. 11- o'S"~ .::.t 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY I CORE SAMPLE LOG 

Borehole ID /b-~ TAIOU :t-1 
t" L ' 

Driller .. Tewr..r-T J$"? Box l(s) iJ /1. 
Drill Depth From 3o To 5'0 Page ,.. of_,_:). ___ _ 

.6;,-tt. t/15/yr 111~/~T 
Start Date/Time J<f3~ End Datemme ~10 

Drilling EqutpJMethod C:.Mc 7S'o/i•·s'' Sampling Equlp.JMethod ~nh./ S"'e~ /c~ • » 
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i' .. .@• ecB ! 

c .. 
J.~~ 

:J 
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LOS AlAMOS NATI' 'AL LABORATORY ENVIRONMENTAL. oo:.STORATION PROGRAM 

SAMPLE MANAGEMENT FACILIIY I CORE SAMPLE LOG 

Borehole 10 /6 -OCJ1 T AJett . Z./ Drill Depth From . 0 To 30 Page I of 1 
lj"j_:) 

Driller.~ e~. Box #(s) .. .Y/t Start Datemme , .... ~ ("'.,?..: 'Ji End Datemme 19 0~ '1/:. 

Drilling EqulpJMe!hod CUE 7SO ~CIL Sampling Equlp./Method 3 ".5.,.,,-vu~ 5'~ C~ 
'oc,· .. ~~ :r:o ._ 9-,- os-() ~1 BA-.U&-

l'-/19{9t. 
~I 'T' : \\S' c.. f¥t' 
iJ.: ~.lc.r~~ 
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i a 

.-..../h d/ ·~-~ 
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LOS AlAMOS NAT! AL LABORATORY ENVIRONMENTAL ;sTOAATION PROGRAM 

S~MELE M~M~GEMEt:li E~~ILI:O: I CORE SAMPLE LOG 
. 

Borehole 10 /6 -OO 7 TA/et:t Zl Drill Depth From . JO To 51) c Page z, of 7, 

Driller.~~~ 6~$. Box #(s) .N/4 
ll'So 

Start Datemme ' ~ ~ ?1:. End Datemme l9 ~f.'-

Drilling EqulpJMethod ~e7..S"Cl .~oe.. Sampling Equlp.IMethod 3 '• S;;.r,....,~ S"'~ 

J;;> ~ -:LLO: ~ - O'S(") S7 CoaE ~ez.. 
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LOS AlAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY I CORE SAMPLE LOG 

Borehole 10 ! b- 00 8 T Al9t:J 2, I Drill Depth From . 0 
, 

To 50 TO.Page I of 1. 
Driller.~~-+ t3ro. Box #(s) rJjA Start Datemme ;otg;o96 

End Datemme 1 ~1J+?96 
Drilling EqulpJMelhod,--=L~M--1..::~;::___1~/A-L...!u:....:¥~~ ~c __ Sarnpllng Equlp.!Method ~+:"':JoJ< C..-, .. ~/~,1,-/~nv,. *' 

Loc:.. .. f.o"' TO: .~ 1- osos,~ ' 
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Prepared by ~G.k ~C.!~j) Date 0:<. ~-f l, 96 Checked By /~ /.' ~ Date lffh 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY I CORE SAMPLE LOG 

Borehole ID (b·m~ TA!et:f- .9. I Drill Depth From 3o To S'c,. Page .~ of-:~=--

Driller. ~-f~i.),\(t S,ro Box #(s) ;J(,4 Start Datemme io Q.?<- 9h End Datemme u i!tec.:..96 

Drilling EqulpJMethod C./0 E 75,:) tf,f(v~ Y"' A~ampllng Equlp.!Method Co~ / $""" t+ ~ cJV..k.1 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY 

Borehole ID th"OJ9 TAJOU ?,.I 

Driller Sf.::c4'-rt f,f) Box lt(s) t-.l A 

I 
Drill Depth From 0 

Start Date/Time d-(3 /97 . , 

CORE SAMPLE LOG 

:to oft 
To §G.o Page I of __w~~o.---

J,..., J/t/~7 
o93:.:>Encl Date/Time ~Uft4 7 1'130 

Drilling Equlp./Method C..":"e756/ lWif c 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY I CORE SAMPLE LOG 

Borehole 10 It· -uci TAIOU .11 

Driller ~ t~ ""'rl Crt~ Box #(s) rJ t\ 

Drill Depth From 3 Q To 50·0 fi Page ?l. of ~ 

Start Daternme JJUtz 7 o93:)End Date!Time c;.tl17 i ~3::> 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY I CORE SAMPLE LOG 

Borehole ID I b·OI 0 TAIOU ~ I Drill Depth From a To '30 Page I of b 
Driller St~!"t~ Box l(s) /.:'3 A Start Date/rime :J./tB/27 IOIO End Date/Time 'Jht/9-z 1-s'<($' 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY I CORE SAMPLE LOG 

Borehole ID 1~-010 TA/OU ¢.1 Drill Depth From 30 To b6 Page :J... of b 
Driller 5k-f &> Box lt(s) N A Start Daternme #.1@/n lOio End Date111me ~13-.t/97 tS'Y':i 

Drilling Equlp./Method C.H€7X>j~ Sampling Equlp.JMethod ~rl'f!ptr\!oj C~ 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY I CORE SAMPLE lOG 

Borehole ID I b· Qto TA/OU 2- \ Drill Depth From bO To 9D Page 3 of....;(:,=--

Driller S ~ -t '8o Box l(s) N A Start DatefTime 2frs(97 IO!D End Date!Time :J..f¢-t/97 I~<(~ 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY I CORE SAMPLE LOG 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT EAC!L!JY I CORE SAMPLE LOG 

Borehole 10 lb- i:>\ t:> 

Driller $~f ~ 
Drilling Equlp./Method 

TAJOU ~I OriiiOepthFrom 1:5'0 To 17~ TO Page b ot--.6_ 

Box l(s) 1-.) ~ Start Date/Time 9../ts/'h fl?l t) End Date/T'Ime~P.~/;..JL?-:.!.It/~97~...~../~5'-J'"/S' 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG 

Borehole lD lb..O( I TA/OU--"1:::...1-1 __ Drill Depth From C) To 3:2 Page ( of _7=----
Driller ~~G.A· &o. Box #(s) tJ A Start Datefrime 'J./;.r,/97 /QX) End Date!rime '3/6(97 1.:>3J 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY I CORE SAMPLE LOG 

Borehole ID I (:.~0 I \ TAIOU 9-1 Drill Depth From 3 0 To fp Page 1. of _1...;__ 
Driller ~ -}~ M Box 41(s) iJ A Start Date/TimeJb(27 !X>=> End Date/Time 1/6/97 )03.? 
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LOS AlAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY I CORE SAMPLE LOG 

Borehole ID I &o \\ TA/OU J..l Drill Depth From bo To 9 0 Page 3 of ___.7 __ 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY I CORE SAMPLE LOG 

Borehole ID lb-oll TA/OU ~~ DriJJDepthFrom 90 To IJ.·) Page Lf of___.7 __ 

Driller 'Sk+ Y3r::> Box #(s) 1J A Start Date/Time J..(J.;jy; ,..,.,o End Datemme 316127 lo'J..J 

Drilling Equlp.JMethod (H~ 75o/ /Yc:jA Sampling Equip./Method ~f/.-f ~v-. / (Qr(.. 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY I CORE SAMPLE LOG 

Borehole ID 1/:;·0 \ \ 
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LOS AlAMOS NATIONAL lABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY I CORE SAMPLE LOG 

Borehole JD I b • 0 I \ T A/OU ----':,..;.._·, _I __ Drill Depth From I Sv To 186 Page b ot 7 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY I CORE SAMPLE lOG 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY I CORE SAMPLE LOG 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY j CORE SAMPLE LOG 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY I CORE SAMPLE LOG 

Borehole ID __ _ TNOU ___ _ Drill Depth From- ___ To __ _ Page. ___ of __ _ 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY I CORE SAMPLE LOG 

Borehole ID. __ _ TA/OU ___ _ Drill Depth From ___ To __ _ Page ___ ol __ _ 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY I CORE SAMPLE LOG 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY I CORE SAMPLE LOG 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY 

Borehole ID I b • 0 13 T A/OU ---.:~::..:....:.....! __ 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY 

Borehole ID lb-o"J..I TA/OU ---..~d-.::...!..1 __ 

Driller ~-fwu-f & . Box #(s) 1'--1 +... 

Drilling Equlp./Method C..M~ (5o/Pv1:0-, 

I CORE SAMPLE LOG 

Drill O€pth From 15"0 To 180 Page b of __..7 __ 

Start Date/Time 36';(9z IOOD End DatefTime ... 3~/r.L.2,f-/.L9z..__LJ,l6 .... r~.~.._ 

Sampling Equip.JMethod ~r/:4 ~F?h/ Co~ 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY I CORE SAMPLE LOG 

Borehole ID lb·Ol. \ TNOU J.. f Drill Depth From /80 To 1o::> Page.----:.7 __ of J 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY I CORE SAMPLE LOG 

Borehole 10 lb:-0:1.3 TAIOU_1l::...L.f __ Drill Depth From 0 To '30 Page I ot 3 ---
_!. _L •lf/97 

Driller )l~ 8m Box '(s) --'-ll.i_,_' /..._jJ. __ Start Date !Time t3JS: EndDatemme 1/9/97;8;) 

Drilli~ _Equlp./Method C.k t=7Sb/ Ale:.-./\. 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY I CORE SAMPLE lOG 

Borehole ID l<,-a)-3 TAIOU ::ll Drill Depth From '3-:J To bO Page ;.. of --.::::3~-

Driller S~...:..:..:f- 6-;, Box lf(s) N!A 
i/F/'77 

Start Date/Time 1'31$" 
I{Y.fn 

End Datelllme tBl'> 

Drilling Equip ./Method _r_.:.r-;....,:,.:;t /::....-~~~ -::;..;·:)'=-t/~-!.Ax---;~~"--- Sampling Equip ./Method s~ r~:-1- s' p., .. " I c ~ 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY I CORE SAMPLE LOG 

Borehole ID /6~3 TAIOU .f. I Drill Depth From (,Q To 7 0 :h'P. Page 3 of 3 
/ I ' .., . 1/.,'f'/9-; 1/7/97 

Driller ~'1"'w.,~pq;, Box #(s) tv I/= Start Date/Time 13lL End Datemme 14 so 
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LOS ALAMOS. NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY I CORE SAMPLE LOG 

Borehole ID j(..,-0~'-( TNOU ;j.l Drill Depth From 0 To 3Jt?\- Page j of ~ 
Driller~~'<"-\- e,c, Box #(s) 1~ A Start DatefTime :Utt/97 fo:PEnd DatefTime J./n/97 /~S'.:> 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY I CORE SAMPLE LOG 

Borehole ID /6·0")..4 TA/OU J I Drill Depth From. 3C> To 50 B T'L.'Page J. of ~ 

Driller.St•...J.g-T T?.rn Box#(s) JJA StartDatefrimeJ/i~/i'7 I.}"):> EndDalefTime 'J/l-J./97 J5"5"u 

Drilling Equlp./Method (. I-1E 75:;/ A...:e Sampling Equip.IMethod Sr/:/ ~p-nv-....,/C:>rR 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY I CORE SAMPLE LOG 

Borehole ID lf,-015 TA!OU-"'2 ....... \ __ Drill Depth From ~0"--- To 30 Page_\,___of 3 

Driller ~-b,k.r-\ &~ Box lf(s) __..:...;tJ'-'-A..___ Start Date/Time 3/1,:,(97 }:?10 End Dalerrime 3/11(97 /'f3o 

Drilling Equlp.!Method C ME 751::/A.q ...... 
Lv(" .,+,;\1"\:r:o: 8..1-0S'o7S" 

Sampling Equlp.JMethod Spl;-( ~"""]/Cor~ 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY 

Borehole ID jl:,-o:l.S' TA!OU J... ( 

Driller ~t~w-t &o Box l#(s) t.J A 

Drilling Equlp.fl.Aethod C. ME 75:J/Pu7fc> 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY I COAE SAMPLE LOG 

Borehole JD U.·o"9..5" TAIOU ~~ Drill Depth From bO To 70 Page 3 of 3 

Driller S-few~A lSc Box ~(s) N A Start DatefTime ?ltotlr J!JJ..o End Daterrime V11 /7J I <130 
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Environmental Restoration Project 
Los Alamos National Laboratory 

Data Submittal in Response to NMED Question 18 

PRS #_21-018_Supplement #(if Applicable) ____ _ 

<i'jardcopy) Electronic Copy (circle all thai bpply) 
ERID# ____ _ 

Name of Unit MDA V I i 

Date Due to NMED:_April1, 2001_ 
I 
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l!f .. 0 cr .. 0 0 
Data Types Ill c ftl ftl Ill CD ftl ftl c - c Notes/Comments I) en c:( en c 0 en a: z c c:( .E 

Core Loas (not in prev. reports) I X 

Well Construction Details i 
I 

Pilot Testing Reports (not prev. 
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Environmental Restoration Project 
Los Alamos National Laboratory 

Data Submittal in Response to NMED Question 18 

CHECKLIST INSTRUCTIONS 

The submitter of each PAS packet is to include this checklist with each packet of information collected in response to Question 18 of the February 
12th, 2001 NMED request for information.! 

If additional information is submitted for a ~f~· S after the original packet has been submitted to RPF, the submitter assigns a (sequential) supplement 
number in the space provided, so that all d .cumentation relative to that PAS may be tracked. For example, the space provided for a supplement 
number remains blank for the first submitta packet for a PAS. The second submittal for that PAS would be assigned supplement 1; the third submittal, 
supplement 2, and so forth. j 
The submitter assigns a unit name for eac .I PAS. The unit name is a descriptor for the PAS. For example, Septic Tank 12-253, MDA M, Western 
Steam Plant, 260 Outfall, etc. 

RPF personnel assign a reference numberj,o each PAS packet and include it in the space provided. 

The submitter checks each cell in the sprea6sheet as applicable. It is not necessary to put N/A in cells that are not applicable, just leave the cell blank. 
Brief notes/comments may be made for ea~h data type as deemed necessary. For example, "XRF data is included in sample collection logs." 

I· 
If necessary, add any additional data typeslln the blank cells provided at the end of the checklist. 

I 

The submitter of each PAS packet must si~r the checklist, print their name, and provide the date the packet is submitted to RPF in the respective 
spaces provided on page 2 of the checklistj I 

Any questions about filling in the checklist ray be addressed to Holly Wheeler-Benson (7-1312) or Linda Nonno (5-0725), Regulatory Compliance. 

II 
! 

I 



MEMORANDUM 

TO: John Hopkins 

FROM: John Smith €M~~.:.(1--£~, 

DATE: April 20, 2001 i 

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. 

• MDA V Borehole Logs 

As I mentioned before, the available borehole logs were not presented in the 
MDA V RFI 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. 

Tab 1 21-2517 (RPF 53747) 

Tab 2 21-2518 (RPF 53747) 

Tab 3 21-2519 (RPF 53747) 

Tab 4 21-2520 (RPF 53747) 

Tab 5 21-2521 (RPF 53747) 

Tab 6 21-2522 (RPF 53747) 

Tab 7 21-2523 (0-320 ft) (RPF 53754.1 - .12) 

Tab 8 21-2523 (320-680 ft) (Not identified in RPF search) 

Tab 9 21-2580 (RPF 53747) 

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

WGII/PMC/SEA 

Los Alamos T earn 

2237 Trinity Drive 

Bldg. 2, 151 Floor 

Los Alamos NM 87544 

Tel: (505) 662-3700 

Fax: (505)662-1398 

" Washington 

C:!c Environmental 



LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

_ SAMPl E MANAGEMENT FACILID: I CORE SAMPLE l.OG 
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2'D- ~r.. p.r ~\,owe., c.,~oLt& 
S · ~ "6_...-J''" NflcJ" 
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Llllllllr.,....,., .... 
'l~ ~ ').') r' 1\1 p~t., l ~w 

l~) ,._.,,..~,,c! Vj~t~ 1"«. 

; 7$·..2vD As ~ '-'ve 

ZSl> -- U5' q_ s A ~ve 
CIJ lt~r ll(;r/ Rft, on•"J"' 

(!ofl slz,) 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

... ~ .. ' MMPLE MMflQEyENT FACIUT)' 

··~mWl TNDU)I,IIO" ~o.ptnFnwn~d To 1Q.i hge.lQ_Cif_ 
0r11er LAynt &oatCJ) S'l· ss_~tar~o..trrr.; f/r/ !JfD(1 Endo.wrmt rlr/ 1990 

~~Mihlcl F.tli'l f=to /ev(;r(t l•mplnuE•IpAietrDd~at.l~llt...~ml'lj.~~ 

a..._,.,..., .... 
'lCi), ~- 3t~O FT. Ts~ll~~ 
P"~~c. "-i~ '"'"~'C\ ps" fQ)I 
~~A~t ' ~qs.o- )Q8, 'l· ~ft. 
)'ell...,,\\. l-,., (to YR C..h.) 
~·.rt. Pv~•t'c. .f-U ~ ... t\prc.. 
11"'\'S ""DST p., ... ,,"' t·'l '~ 
""' lczs

1 

( '-•'"t-'""')l ~......,.~ 
daM.-~ dtLi.lli-.~' ~ v...,... . 
,.,_., «. "' '1 (- "'' ""'~ tJ " » 
s 1.,..-r ;.~ai .~ rDlott. 1\J~., ... 
"- 1l 11 (t'S) 

... fiiC.. ..~, 
G lO'f.S .. 3or .AS" wi\ _;M 
•-~ '· ( r• on H~' ,tt.,n, •6 
12NC. qrcy 1.~ ... ~ .. , •II 1•1~ 

~t. bru s·\'R ... ,'t 

., 
' ' 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

. SAMPLE· MANAGEMENT FACILITY 

.•. . ~.)5,3 ~~ ~t/ I!Ob Dri1Depehfrom:>.q6f To '30$ 
o..., t~ynf.. &ox,,., s'l- s s stan DaJe/Timl f/t/ o 9bo 

~·"-····~··, · u.ng ~MeiiDCI &il i'j E-to fay, ttt San1lflng t:QUiipJMemou..::.JI:J.U-.J..W~Sr..~~¥ ·-

~en, 7- 3e>o rl'. Ts~R"-~ 
pu"'\·~c. \1.-i~ i~t\t'C\ ps~ f&JI 
IJM.d f ').q9,o -· )tl6. '). · fa:"'ft. 
~ell•~.t.•L'-' bw (.o yR. C.h.) 
~·.si.. P"""''"~ .f~~~u ~-J ~ 
1. ~a'l ~osT ,,~~ ... ," ~ 1 -'\. '~ 

on. len' ( t.~niJ~ o<A'~~ 
dv.i·-~ d~\llt"'!)' """" ~ . 
pv-\c:<. ... '1 ,_ .lo\ ~ .. .o e ' ~iD 
S •• ,~ p•~l~ a4\ colo«, 1\,-.,r..&. 

v. 11.. 1y ( t-~8) 

.""Js ~~ • pi 

G "30'1.8 - 3D S" A\ h w·, \ '--• 

1-'l ~,, C rJ OWl. H'o\ C~t'frl; .... ~ 
~,IW'(. qny t.~i"l .,....., ', Size. 
Mot. ~.., S"\IR ~ /'1 



... 

..................... 
II• Pec:v .• Jos-· 3"'-t" 
~r- Jor.o ~r•'-'M\,, r.,.,f,.", 
~~d sa.-.,t.., ~· ~'·~·- 34)J_8 

3D?.o ... 3o'l.'f- rt•t "-"' f'~f\ 
To II. ~-~ ( tytt r-/,) -bflteute~ 
s~a tlAa\s ~"'4~., ... tc.as ift Jiu. 
l( .. wS o{ • I'""''" (\•c.\\ C\~)\s. 
9 .. 'JD1.ct • \.~ tt-1, .... 
~#ooo\tc. cl~1\' \11\ ~·~ • .r s't.t. 

310 ... 11 r er·~~s-4,, bec!l . 
Cllll 'S J. o ~ {:,r cy ~ H · ~W\ -\.,.U 
S..-ch, ~.to\ sJt ~J p•M"Ct "'1~ 
C.~, ~~ li UA~ o4 l;·f\n"i 

fn PttU. ·31r>· ll"l.S" .,a, 'o"'(.. 
L..I'J .. ~AL-h'C)ol\ ff\ -

liS'• J~ "\. 'll~ • 'JI'ft I .,.,~,J~I(,. 

u~·,i, r.~Hu.,l r~s, pt~Yc.s(r 
"· T Ck, s .. ~ ~ -f. .fv\, ~c! c\nJtS 

l'f6 \J11" t' )I\ 3/lf fo ,,. 'Jfl ., ""' JC ~R 
3''·' ··3~0 tf. fy V.l-) ,.,uc • .,l fjlpolds 

f~""'' 0" 
lD'.f-

....., '-'. Sei l 
Toot' ~~\CM.Al 
u.-ptc. • f fotl 
f.tL "',i,k 

. 
1?oc!. ~1 flit!\ C., 

OPcJf e ~ 'H Ff • 
t>(k);,.t. t ~ll..,._ 



LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

···. · .. ·. ll')S~3 TNOU;).I}IJoG OriiOepmFrom 2lQ. To~ Pao-~ot __ 

:~nr..; l.AyOf _ao. I(S) sq- S&art Dalerrm.R/Io Joyoo Enl DateiR'ne ___ _ 

~.M.Ihad f.qd;g F-10/ f}usr'U' ~ECJ'ipMethocdp/.i CoN. ~,6~ctf'l J r·-""i· 
T r 7 , r fc 

! 

~-~· I 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

5AM~LE MA~AGEMENI E:ACILIIY I BIT CUTTINGS LOG 

Borehole 1[).)1-u;., Sample Type - From 3JtJ,(J To t<b_(l;J2_ Page l of -h-7/(_ 
..... 

~to~l(er Checked By/. Zc7- "'S(l!/yr-By tl. Oat&(s) !J/1/_.,!" ~e. Date 
o/V"'f~ 

TAIOU t=tll [8.~~1 Box t(s) - Drilling EqJip T. R. I'J.W IAJ/~J)~ 

: ;.-glh or Amount 
(~.;pit\ f8CX)V8recf Sample Splits (No. of bags •lwrval collected) AmO\I'II, requester, organization Uthology -;- Convnent 

---·-·-· 
~c-~3 I --· t,.,,,; T~t.·,t~ ;y~ ~~ 1• .;v. ~II 

I~I{Atf; 
llltl~o,,·;,·;tt"Stlro~,, · 
N .r., •. ·-7~. d,.,l( ;,:,,,:. 

~-1· .,,- (lll.t~.,.y_>}/~.l.t#ll~-''!)) . 
. •-·. ; 

3))-.)), 

I~HJ.'d I ..... I~ y~IIIAJ .:t"' y e.JiTIIIt~.$ 

lf·l-1/f ~Y 7/a. ~ ... ,s,, :I'"'" 
s,z,.; ~In'""""' Atul{ 

&1-1ilfS71J •• 17~. AI~ 

t~,t61 fM~"'~"rl1:J 

3.;, ,_3,;l<:f I ~-· ~· ""''' ,, 
'Sill"'/" Ab~o/t:" 4~ 

' 
.'J;J1-~)0 

I II $q,~ • /1-s Ahe-.•e 

3"Ml·Jr3 I t! t't.r& T~"lr-~lp/ 
O"Tfe1vi 3]t'J --33 .;1."".>$,,/te 

ItS ~ he•'f'!., 
~ ~..l - ~-1:.1~ ~~:1~c,.. 

W/..;; 'r~.,·;. ~A~:rp 
{lt!'/p ,- (} ~~~,,~ 

~~---

Rt¥~' ~ I. IJrc•";• 1 L!Jl54 
----

-----~ ---- _!Y_J."' • '-:1,---ri~r~nc--:~-----~--
r.;,,~, 

JJJ -J~t) 
Alt /Kfllt·t'~ p,_.,,./llt"~· 

I ...____ 
~1/~w i -333-);17' S.r:Ptor 

lOIS ''N••'~ 

·~,7-J.y~ rclt" Y~IIDw-
IJ,~-.~"' r-,.I<Jc"l" 4~·11( 
,r.,,-"~ AI"·· 1 ,,.,, ,· t<.,. 

p,,.,,.,,.vr,.l, 

~r,F~ 
I 

0 lto~.~11 IJ, &601.,; $" ~ .... Y n·w""'' 
f~ 

.,~ (fp~r~,_, I,: lA;,~ /II 

t',_fl~r_p$. """~-~, dn/1( 

''lli,JS lv/ Jl'4',:s,J>Ie 

f',_, 4I)Ct? /;. I"_:JAI P'l "I~ 
T& -v '>-,,., • 

~= 
pr 

-; 

IT 

:X. 

0 

118 

f3r 

~--= () 

:o I pr 

P<-.: 0 

Pr .::") 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMeLE M~AGEMENT EAQILID: I BIT CUITINGS LOG 

Borehole IO.)I-c}S.,)) !'....-nple Type .- From 3J().o To 66/l.t.? Page--==-.._.of -IF7f'c 
B~ J'. Crocl£el. Date(s) 'Yt/fZ r.o Checked By ,K_ 07= Data s70Aj-

j ,:.u.P"- . 6/!j/""15' 
iA!PtJ':21 A:"l:f:l Box l(s) DriDing Equip. 'I .R. PI'-' W/~t>4.)G 

' ~ 

: o:gthor Amount 
(~.ipttli recovered Sample Splits 

~'181' 
(No. of bags Amount. r.quester, organization Uthology -+-· Comment colledad) ., 

---
.; !jO· )~If" -1 ·--- t' tf;hl,. fa/~ y",ll#lfJ•:~~o.- ,.,c•o 

~ 
... ~. . .. 

~r~ J$~ /Jfl•'" 1:1 YA 6/.l.., 
of· )..·q~- tv .. l'IIPtlt't" Fti"IPPif"lf'l~ 

' ':'..~~~~~'. """'/( 7'r.'"' 
311-'f" I 

r, ,....,., ::>e. 

~ I I F.,.., o~ rt,·,..?S ~ 
li·iJ·'Ii. 

..... ~· .. ,. .. ,.( 
o~-.: 0 

'- 1 
fj(~t>'III$A fl'f ''t~~ll • pt:;JJ "Y I"~. l>.t~ K6'f,ill:; 

~lc-J~ 
J - A), •h""' '"'"'tel". 

~-H~ 
·' 

,, 
jJ, l #IP<!'vf!. - 1-7--. ' 

~'3·)1' 
But C11fli "P~ ~'t> o<' = "~ 

1 
... Pi =I. .. t'&t~~rs~,. - -, \ • il 

• :~ A; ~AlP~@ •. 1 ...C."' c 

~15·)~7 
.. .;, 

/fl-1~ 
j 

, 
~ II 411-wl,.,:; 4r.- iA-f:Ai-u-~ 
~ g~..= Cl ., 

fltll,.. ll~;di's.l 1Jr$;•:J'I l 

l IPK.~'A F- /S(-=1 
1 ~. "'"',., D~~.n< 

f ~'"'"• """7,., N6 
,.,,_,,,,' A 

'jJ .,. J41 I --- N,.,, e -' ,, -···· 
) -?'h . ,_,,_11:'_ 

3,t'J-) ~£' 
-- ·- n-=- •: 

i 
I -

' II 

37()"f" As 11/vl"t:' oL=-c 

A~ t'ibt·,·~· 
PF•i 

~ bl.ft 
..;,. "'~ 

o(.; c 
: ••"•• T J. i.JI A ., , , 

I II IJ//1),. /Gil~~~ 
p Y--J 

~ 
a,,.,t ,,.,.~•rs 1~7, 
r/ r.,·IC 'f1 ,. -1. 

., ''"'. 
~7,-JJZI r -I I :p,. J '17 -~ :;;;;-...J Clb•,,. 

~ ~~~7-)~o 1.-~i~lt . 
t'~ Oo)'l I ~/l ,./. ,e r=-. 

" . ¥. riiJ,-1 N,!C fjNIIIt$ ~ - -~~~ 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT EACUJIY I 

' : .;.ottj or 
;_,_ip~ 
~l!Qrval 

~ 
~ 

"J'il·~4/) 
I , •. _ .. "'f! 

1310-~J 

'IC"J~Jtlf 
; 
~ 
~; 

t 
' l 

i :; 

Amount 
f8COV8nad Samplo Sp6ts 
~~ags Amotr~t, 1'8q1.18ster, organization 

-

I -

I 

BfT CUITINGS LOG 

Utt.~ 

, , 

....,_,. ,.. __ _ 
. ·~ """''!"' .. nt ·• 
~ .... ....:.-· 

Rq~,!S-.It Bro.V<~~ 

1/)~ ~~~ ~ t,. .. 
c./4.rK 1 tq,"nsi A)~ 
qf"~fl!'ll1 r•tmt'tt~ 
4J'ij·ps Pl'l's"'"'c{· 

~~A~· reJ ~~~ 7/..l,. 

er5 e:?~b""~ ..,./ 
Ptll /nt!r'""" '" 
~~n< tJr~t,ll~ Tc,..,~~ 
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·, LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 
-~ 
S~M~LE MA~AGEMEt:ii EA~ILID: r biT CUTTINGS LOG 

dorehole 1~J '\}5"ol) Sample TYJW 
.:i_;,;.~.D 

~ ~~(!, ~ From ~/'//} To tit<~. o Page of 

~ J: ftr,t.X e./. 
,_,...,tr 

&Bt7- Data ..Yu,A~ Oal8(s) ~- 3 "'i ~ flJ- Checbd By 
~ lt-o"'1tf" 
TAtOuN·WJ Box l{s) .._ 

Drilling E""ip, 7. ~. r1w w/ OJ>~/' 
~ 

. 1 Amo&.rlt • o.-olh or recovered ;_,,lpttl 
(No. of bags Sample Splib 

~liQMaJ AmoWlt, !8quester, organization Uthology -;-· Convnent 
! c:olleded) 

!.- ·--·-
~~/)·1~ ( p rii!'w,· :?.., Ao .. #I" ~biO·I/<#1. -<_.;;o 

~ J i, .. •'tf :-·/.:M, ~;;, ,., ,·, ~ f:l ~-13 
' 

,,.,I,.S "'# J II. a;,. ~on 
Til ""10~. "" r-

LJ!J(J·~ I .. . 
• --- (J /7pW/ I ,,~~/.J... 

! o-7:;r. £.. • -<= ,-· 
~ ~,,,,.,_. I Tltt~~/~rK 

f3d"..: I 4 ~It")' ;.~,.~ .. ocl :Sf!Jt1f~,. l ,, 
14 PJ,.,IYI~/I.l5 g ,, , -.r .. ., ,,..,, ., 

~ 
TA .. ~o~~J~ d.,H,·~J; .. 

Jl~i·~ f:J•tiS•I'. ,-~ 

" I J/ I.Y11url ~ .t ~d.. j -.lfJ. j')4•"F.. o'>...,.r ere,'""· ,;,. PlfltliU? 
co.c..:;o 

;; flr:: ,.g l ; 
f~t~~..,~-Ys. 

-9k1A~' . ' I I I bk, ~~ eJS 

~.1.5"·-}'H 
..... aJ.,ve 

~=D 
I ,1'.: Jot 

! 

0 

I S t .?'~ Vt~ry _1 1 _. ~ 
l o.c,' ~~ 

i llf!f/"";5. /tl, l~tlfl/6ot 151"=,., tJ.u fS '8s,,.-J. 
l/70-i,_7) I 1'"-?.. lhul("'r.,;,.~. 

~ ,. - ; I 
5~7/J s .. ,. ""S 'c- _oWjj -

HJ>· 'I~ I qJ,,•,. f:17f"" I.J 
----- i ----

,, i#tctl. '''Y'SA e~ior,-.-. --- Til\ i"/..a ... ~t:Y_~III!__ --c 
;: -- ------ - ---- ----- --- --

i tf"''llt!'ll Colt If 111~.$. iJeo pT::I~ 
f IIIII .~ f!'. T II CitNtSc'tl 

"171'· ,,, J)Qrl(. IIIII'" 1 1~ .v 6';1. 
~ I 
~ J',;;;; ''""".?' '.fYIC.yJ z II ~-=o 
~ - v !?., A,,x,,·.r;''· f3 (..::: ~~~ ,;, r,,,,f!', 16-s.-1o~.,.J. 

~61?· ~,~. ·-·· 
I 

' 1/ tJFI')'I.$A ~,.,,:Jl" Oo(' .:rD 
i; '"t 7/..1-. -.J-,-~~ .Mil( p 'f.:: J'f 
" ' (fl.-ill~ ..,, .. ll".t ?'")! 
~ 
~ i'• "'"" I ,.,9.,,.~.," ,, 

Jf'/J·¥~5" d. II 
IV3;n""'l 

t:.l$ aiJ,r~~' ---o 
/31-=-16 

1 - - -i - -
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'; LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

SAMPLE MANAGEMENT FACILITY I BIT CUTTINGS LOG 

~on~hokiiO:.:>J~~J 3 Sa'Tip!e Type 

Qy :T (.• lee.' {:,_;..;.., _____ _ 

~ 

-- From .L.:;-a::::;;___ To P~ £ or _:z_ 
Oate(s) .r-Jt·'i~- Checked By ~- 3fp D~te s-.IZJAs-

TAIOUftN TAg/ Boxl(s) __ - __ . ---- DriDingE~ip. ____ _ 

i 
~.;.'Ott) or 
L•.;ptij 
itl18NBI 

i 

h·'1J-f7i 

Amount 
RK:OVered Sample Splits 
:~s Amount, 1'8ql»ster, organization + . Conin)ent 

l . _.; ;-l 
Uthology --

II 

~---~~---~-~~ - __J_ 
--·-· -------11--------'··--· 

~ 

--
~ 

l 

- 1/·-----r~~~~-----1_ 
t:;f~ ~~~~~~. r---
TJ.is fntJ~n ttJ/- ~..:-c 
tJtfow i J..~ s $~~w·'- P T: 3. 
cl/iM$T ~tl Va/iaJ,"tf}. 
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! LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 

~~ME1 r: M~~AGEMElfi EACILID: I BIT CUITINGS LOG 
An 

l - ?-:" ~o To ~~-l' Page%6~$~7 ~r&hole I~·J3<>5" Sample Type 

4 :r er~(:.t.P t. -~--~~ 
~.k~T" Date(s) if 7' 'iJ .Pc!Checbd By 'l· 617== Date 

5-5-~ ~ 
"'FAIOUfii-IIS.,;>/ Box l(s) -· Drilling E~. '"I. g T 'I HJ w/"O~)C 
! 
~ Amount :. >-'OIIior 

~~.ipth) r.c:over8d Sample Splits (No. of bags • ,18rvt) 
colledad) Amount, 18qUestar, organization Uthology 

I 
fW-.Pto 3 - ~1/tAJi 

I • 
l 

59P·~o II ~ 3 -
I -

~-"t-41~ 
F. 

,A!J-PpJ I 1/ ----
l "":-. 

5"- ~-:4(f 
.. 

l 
i 

l ' ·-::~ 
I( 

#1}-•lj, . I -I 
I 

i 
~ 
~ 

'tJ6·f/IJ -· -I /( 
:~ 

t 
! 
' ! 

II'"-~ 4J I -______ l ____ - - -"" =- - --
! 

-1-/ "--

~ 
~ 

I I J,.-11~ 
; ' -----· 1/ 
~ 

' 
; 
~ 

1/li·dtt I 
/I -~ 

' ·, 

' 

·-p 17-l?tJ 1 J} 
~ 

j 

) . -:r- ~nl 
:.-..~ -i:. 

J()f{ ?4 fi/J"' 
-~ r~u .n .-...:( · t!ii If; _..~ $ 

t~l~ 'tP/~If,bA. ~'til\. 
-~~ fullli'' U. ,~~&t 
~ li _;;), """"', J( (71'bft.J. 

~Ale "S «iJ~vf , 

--
(!II')'• ... " I'~ ;I 101{ ~/,-- . 
F· . ~ ~ ,,, (Pit1111 r. d.l(/t/tl$j 
6 :f), ,/.,/.K !11,.,..,.,.,.: 
fo/" f'~~~•'c'tr (M.I'"" ,,, 
F.,;;fyAY (/~,,,·,~p~ 

dii!Yi14·1",t~l IPI?4V'~_. 
F; ,, ~,~,.,,; ult/".f'$ 

~- '"· 71, 1>-rrK !'"";,~ 
,v, /lllh ,-;I!' ,c,~,bt,., ~ 

~ 

a. (:fliT s,#"'"' ;;;:;:,., Y 
Fl,; .?~,."P" ~1411,·~.$ 
SY/<~/1. ~-~-7~~ 

1d'"'K l?'~'its. qh..., 
•''l'y SPI.,// 1-)...,.,. 
l'up-r )<tf" f!r,_,,l!', r. 

,;-,y;;lt-ilitt JP~ '~ 
Fittt~ 11'"'"•.,1 ~.,,-~ 
~- '7,, o,.,K , •• ,.,.$ . 
""",.,,..It! ., fr~"''"''· 

'tf(Pyl~~ -Jil<t<l /C'ItVJ.,.. 

F .. ,. 'iliA,.,.,,~ 61111' /''?1. 
,.._67, ~II( f' ,,,.,$. 
,uo P-' .-,(' e 

f><---o 
4=3~ p 

~-
p 

Ol 

~ 

e>l. 

pr 

eX 

f3 

-
~ --b 

fJ 

~ 

' 
l.ll.lflf/~. -~-

~ 7?.-~ ~eto< (f!'l'f';. -s. 
"'~l'f-!1'1/~ti<"' 
~ {#1~.111 ... , ,, '" iiRf...,, 

6g !11,- P-' -
AbPv~. c:::<.: c: 

p r-· ,- ' 
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i LOS AlAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM 
l 
: 

5AMeLE MA~AGEMEW: EACILIIY I (· .. 9IT CUTTINGS LOG 

l g7.gf--!6 ~n~hole tD»~P2 Sample Type -- From ~~ To ~pt) Page 

~J. t!ra,c.r. 15.!-..C. 
!t_·/-"fo j;_P 

R . 3/,-. Date ~ftJA-s-Date{s) ~· 5·~~ ChecbdBy 
~ 

tAJOu.U/Fu-t Box l(s) - Drifting Eq.~ip.T g_ i !J.w dr/J// ~ p.e~~x 
i 

. J Arnow\t •' .. , .;..-o or nKXJYentd (~.tptt< (No. of bags Sample Sp&ts + illterval Amount. requester, olg81\ization lithology ··Con)ment 
! collec:t8d) ... ·.· ·> -------
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SAMPLE MANAGEMENT FACILITY I CORE SAMPLE LOG 
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