ERID-096110 1) SUBMITTAL OF THE ADDENDUM TO THE INVESTIGATION RE... Page 1of 2

Document,  Diascussion

2

Return To Library > Records > ERID-96001 through ERID-96500 > ERID-096110 1) SUBMITTAL OF THE

ADDENDUM TO THE INVESTIGATION REPORT FOR MATERIAL DISPOSAL AREA G (MDA G),
CONSOLIDATED UNIT 54-013(B)-99, AT TECHNICAL AREA 54. 2) REPORT-LA-UR-07-2582 3) TARGET-CD

LA-UR:07:23%% . Nicole M. Valerio/USERS/LANL
File name: Target-ERID # for Domino.txt
Version: 1.0
Document Type: RPF Record
Description: RECORD SUBMITTED BY:
Document Details:
Title: ERID-096110 1) SUBMITTAL OF THE ADDENDUM TO THE
INVESTIGATION REPORT FOR MATERIAL DISPOSAL
AREA G (MDA G), CONSOLIDATED UNIT 54-013(B)-99, AT
TECHNICAL AREA 54. 2) REPORT-LA-UR-07-2582 3)
TARGET-CD LA-UR-07-2582
ERID Number.StartPage: ERID-096110
Office of Record: ENV-ERSS
Date Received: 06/01/2007
Official Use Only: N
Page Count: 144
Record Type: Letter
Document Date: 05/01/2007

To:(Addressees - Organization) JAMES BEARZI, HWB-NMED
(separate multiple values with
semicolons)
From:(Senders - Organization) SUSAN G. STIGER, LANL
(separate multiple values with GEORGE RAEL, LANL
semicolons)
Other Document Number(s): EP2007-0215
(separate multiple values with LA-UR-07-2582
semicolons)
TA: 54
separate multiple values with
semicolons)
PRS Number(s): 54-013(B)-99
(separate multiple values with
semicolons)
Record Box Number:
* Denotes Fields that are mandatory.

To download this  Target-ERID # for Domino.txt <-- This link points to this version.
file, right mouse

click on the file
and select 'Save
to Disk' or 'Save
Target as'

To check-out and/or edit this file, select Edit Document or Check Out
Document from the Document menu above.

http://idocmanage.lanl.gov/872572 AE00274COC/All+Documents/E43FDD0AS58163378872... 6/1/2007



A O 11D
> Los Alamos :

NATIONAL LABORATORY
EST.1943

National Nuclear Security Administration
Los Alamos Site Office, MS A316
Environmental Restoration Program

Los Alamos, New Mexico 87544
505-667-4255/FAX 505-667-5948

Environmental Programs

P.O. Box 1663, MS J591

Los Alamos, New Mexico 87545
505-606-2337/FAX 505-665-1812

Date: May 16, 2007
Refer To: EP2007-0215

James P. Bearzi, Bureau Chief
Hazardous Waste Bureau

New Mexico Environment Department
2905 Rodeo Park Drive East, Building 1
Santa Fe, NM 87505-6303

Subject: Submittal of the Addendum to the Investigation Report for Material Disposal
Area G, Consolidated Unit 54-013(b)-99, at Technical Area 54

Dear Mr. Bearzi:

Enclosed please find two hard copies with electronic files of the “Addendum to the Investigation
Report for Material Disposal Area G, Consolidated Unit 54-013(b)-99, at Technical Area 54.”

In its July 26, 2006, notice of disapproval for the investigation report for Material Disposal Area
(MDA) G, the New Mexico Environment Department (NMED) directed Comments 1 to 3 to the
development of the supplemental work plan, submitted in September 2006. Comments 4 to 7
discussed revisions to the investigation report, which have been incorporated into this addendum.
Comment 4 is addressed in Section 4.0, which describes the likely source of contamination, and
Section 4.1, which describes the extent of tetrachloroethane and trichloroethene in the basalt.
Comment 5 is addressed in Appendix C, Supplemental Field Investigation Results. Comment 6 is
addressed in the concluding section of Section 4.1. The proposed “Long-Term Subsurface Vapor
Monitoring Plan” presented in the investigation report will be updated based on review of the data
in this report and resubmitted as part of the MDA G corrective measures evaluation report

(Comment 7).

If you have questions, please contact John Hopkins at (505) 667-9551 (johnhopkins @lanl. gov)
or Frank Bosiljevac at (505) 845-5746 (fbosiljevac @doeal.gov).

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




Myr. James P. Bearzi 2 May 16, 2007
EP2007-0215

Sincerely, , Sincerely,
@ RC'&:/%)
4@@
Susan G. Stiger,Assocjate Director George J. Rael, Assistaz%ager
Environmental Progr. Environmental Operation
Los Alamos National Laboratory Los Alamos Site Office
SGS/GJR/GLD/JKH:sm

Enclosure: Two hard copies with electronic files — “Addendum to the Investigation Report for
Material Disposal Area G, Consolidated Unit 54-013(b)-99, at Technical Area 54”
(EP2007-0215)

Cy:  (w/enc.)
Paul Mark, Science & Engineering Associates
Frank Bosiljevac, DOE-LASO, MS A316
John Hopkins, EP-CAP, MS M992
EP-CAP File, MS M992
RPF, MS M707 (with two CDs)
Public Reading Room, MS M992

Cy:  (Letter and CD only)
Laurie King, EPA Region 6, Dallas, TX
Steve Yanicak, NMED-OB, White Rock, NM
Peggy Reneau, EP-ERSS, MS M992

Cy: (w/oenc.)
Tom Skibitski, NMED-OB, Santa Fe, NM
George J. Rael, DOE-LASO, MS A316
David Gregory, DOE-LASO, MS A316
Susan G. Stiger, ADEP, MS J591
Carolyn Mangeng, ADEP, MS J591
Alison M. Dorries, EP-ERSS, MS M992
Gordon Dover, EP-CAP, MS M992
Dave McInroy, EP-CAP, MS M992
IRM-RMMSO, MS A150
ADEP File

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




LA-UR-07-2582
May 2007
EP2007-0215

Addendum to the

Investigation Report for
Material Disposal Area G,
Consolidated Unit 54-013(b)-99,
at Technical Area 54

AAAAAAAAAAAAAAAAAA




Prepared by the Environmental Programs Directorate

Los Alamos National Laboratory, operated by Los Alamos National Security, LLC, for the U.S. Department
of Energy under Contract No. DE-AC52-06NA25396, has prepared this document pursuant to the
Compliance Order on Consent, signed March 1, 2005. The Compliance Order on Consent contains
requirements for the investigation and cleanup, including corrective action, of contamination at Los Alamos
National Laboratory. The U.S. government has rights to use, reproduce, and distribute this document. The
public may copy and use this document without charge, provided that this notice and any statement of
authorship are reproduced on all copies.



LA-UR-07-2582
EP2007-0215

Addendum to the Investigation Report
for Material Disposal Area G, Consolidated
Unit 54-013(b)-99, at Technical Area 54

May 2007

Responsible project leader:

John Hopkins % /M

Project Leader

Environmental
Programs 5/ / Z/0F

Printed Name (/ Slgt{ature

Respo‘nsible LANS representative:

Title Organization Date

Associate Environmental /
Susan G. Stiger Qi Director Programs 9 O
Printed Name ' Signatu@ J Title Organization bate
Responsible DOE representative:
Assistant a
George J. Rael ‘/I Manager DOE-LASO <, /6/67

Printed Name S{ gnature

Title Organization Date




MDA G IR Addendum

EXECUTIVE SUMMARY

This addendum to the Material Disposal Area (MDA) G investigation report describes the results of
supplemental drilling and sampling activities required to complete the site investigation of MDA G,
Consolidated Unit 54-013(b)-99, located within Area G of Technical Area 54 at Los Alamos National
Laboratory (the Laboratory).

In September 2005, the Laboratory submitted the investigation report for MDA G to the New Mexico
Environment Department (NMED). The Laboratory subsequently received two notices of disapproval
(NODs) from NMED in response to the 2005 investigation activities and analytical results. These NODs
assert that the 2005 investigation did not determine the vertical extent of vapor-phase volatile organic
compound (VOC) contamination in four distinct zones. The NODs required that the Laboratory install four
additional boreholes or extend four existing bareholes to greater depths to determine the vertical extent of
VOC contamination. NMED concurred with the Laboratory’s proposed approach to extend existing
boreholes (BH) (BH-2 [location 54-24361], BH-10 [location 54-24370), BH-26 [location 54-24386], and
BH-34 [location 54-24394]) to a total depth at which the vertical extent of VOC contamination can be
defined. An existing borehole (BH-37) near existing borehole location 54-01111 was also extended to
determine the vertical profile of tritium concentrations in the vapor phase at this location.

The results of pore-gas sampling analyses from boreholes extended into the basalt confirm the results of
the Phase | Resource Conservation and Recovery Act facility investigation, previous quarterly monitoring,
and the 2005 site investigation. The highest VOC concentrations are beneath the eastern portions of
MDA G. Vertically, VOC concentrations are highest in the Tshirege Member of the Bandelier Tuff and
decrease markedly in the underlying stratigraphic units. VOC concentrations are lowest in the deepest
unit sampled, the Cerros del Rio basalt. The dominant subsurface VOC vapor contaminant is
1,1,1-trichloroethane in the eastern and central portions of MDA G, while in the western portions of

MDA G trichloroethene is more dominant. Tritium is detected in BH-37 (location 54-24397), near borehole
location 54-01111, with concentrations that peak at 50 ft below ground surface (bgs) near the base of the
nearby tritium shafts at 60 ft bgs. The concentrations decrease as the sampling depth increases to
239.75 ft bgs. The vertical extent of contamination is determined for both VOCs and tritium.

Additional data are not needed to characterize the nature and extent of contaminant releases at MDA G.
The vertical distribution of VOC and tritium concentrations indicates no current threat of groundwater
contamination from these constituents, but future pore-gas monitoring is appropriate. The pore-gas
sampling data indicate that the existing subsurface vapor-monitoring network is adequate to track
contaminants in pore gas. The forthcoming corrective measures report will present a long-term monitoring
plan for future pore-gas monitoring at MDA G.
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1.0 INTRODUCTION

In September 2005, Los Alamos National Laboratory (the Laboratory or LANL) submitted the
“Investigation Report for Material Disposal Area G, Consolidated Unit 54-013(b)-99, at Technical Area 54°
(LANL 2005, 090513) to the New Mexico Environment Department (NMED). On July 26, 2006, the
Laboratory received a notice of disapproval (NOD) (NMED 2006, 093385) that directed the Laboratory to
complete additional investigation activities to determine the vertical extent of vapor-phase volatile organic
compound (VOC) contamination in the eastern and northern portions of Material Disposal Area (MDA) G
in Technical Area (TA) 54 (Figure 1.0-1). Following a review of the July 2006 “Periodic Monitoring Report
for Vapor Sampling Activities at Technical Area 54, Material Disposal Area G” (LANL 2006, 093269),
NMED issued a supplement to the NOD on August 11, 2006 (NMED 2006, 093754). The supplemental
NOD revised the additional investigation requirements and stipulated extending four existing boreholes
(BH-2 {location 54-24361], BH-10 [location 54-24370}], and BH-26 [location 54-24386] and BH-34
[location 54-24394]). One borehole (BH-37) located near existing borehole location 54-01111 was also
extended to monitor vapor-phase concentrations of tritium (Figure 1.0-2).

This addendum to the investigation report summarizes the results of additional investigation activities
conducted in February and March 2007 in response to the supplemental NOD to determine the vertical
extent of vapor-phase VOCs and tritium at MDA G. These activities included extending existing boreholes
(BH-10, BH-26, BH-34, and BH-37), installing a new borehole (BH-2b) near existing BH-2, and
constructing each borehole for pore-gas monitoring. Field-screening and laboratory analytical results of
VOC and tritium pore-gas samples collected during this supplemental investigation are provided and
discussed in this addendum.

This addendum addresses potential hazardous and radioactive contamination at MDA G. Information on
radioactive materials and radionuclides, including the results of sampling and analysis of radioactive
constituents, is voluntarily provided to the NMED in accordance with U.S. Department of Energy (DOE)

policy.

11 Purpose

The pore-gas results presented in the September 2005 investigation report (LANL 2005, 090513) and the
July 2006 periodic monitoring report (LANL 2006, 093269) indicated an overall decrease of VOC
concentrations with depth (i.e., the lowest concentrations were detected in the deepest sample collected
in the Cerros del Rio basalt). However, VOC concentrations increased with depth in some shallower
boreholes completed in the Tshirege Member of the Bandelier Tuff. Also, no pore-gas samples had been
collected from the Cerro Toledo interval or the Otowi Member, which are between the Tshirege Member
and the Cerros del Rio basalt. Therefore, additional data were needed on the overall vertical distribution
of VOCs in the stratigraphic units underlying MDA G. These data are important for evaluating the
potential for contamination of groundwater by VOC vapors.

Pore-gas results in the vapor-monitoring report also indicate tritium concentrations increase with depth in
borehole location 54-01111; The August 11, 2006, supplement to the NOD (NMED 2006, 093754)
recommended that an additional borehole be installed near borehole location 54-01111 to determine the
vertical profile of vapor-phase tritium. To meet this need, a nearby existing borehole (BH-37, location
54-24397) was advanced and constructed to monitor vapor-phase tritium concentrations in support of the
Area G performance assessment (Hollis et al. 1997, 063131).

EP2007-0215 1 May 2007
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1.2 Site Description

MDA G [Consolidated Unit 54-013(b)-99] is located at TA-54, Area G, on a mesa in the east-central
portion of the Laboratory (Figure 1.0-1). TA-54 has been the main waste storage and disposal facility for
the Laboratory since the 1950s. Area G is a 65-acre fenced area containing both surface and subsurface

waste management units.

MDA G consists of inactive subsurface disposal units within Area G and includes 32 pits, 194 shafts, and
4 trenches (Figure 1.2-1), with depths ranging from 10 to 65 ft below the original ground surface.
Historically, MDA G was used for the disposal of low-level radioactive waste (LLW) and transuranic (TRU)
radioactive waste, certain radioactively contaminated infectious waste, asbestos-contaminated material,
polychlorinated biphenyls (PCBs), and the retrievable storage of TRU waste. Disposal of LLW waste
continues at Area G. The operational history of MDA G is summarized in the approved Resource
Conservation and Recovery Act (RCRA) facility investigation (RFI) work plan for Operable Unit (OU) 1148
(LANL 1992, 007669, pp. 5-179-5-200) and in the historical investigation report of the approved
investigation work plan for MDA G (LANL 2004, 087833, Appendix B).

Most of Area G consists of asphalt-paved roads and storage areas, graded roads, buildings, utilities,
stormwater drainages, shaft caps, and vegetated pit and trench covers. The topography at Area G is
relatively flat and narrow, with steep sides draining into Cafada del Buey to the north and Pajarito
Canyon to the south. The geology underlying MDA G generally consists of Bandelier Tuff formations to a
depth of approximately 200 ft, with Cerros del Rio basalts at greater depths. The regional aquifer is
estimated to be at an average depth of approximately 900 ft below ground surface (bgs) at Area G, based
on data from boreholes at the Laboratory and the predictions of the hydrogeologic conceptual model for
the Pajarito Plateau (LANL 1998, 059599).

20 SCOPE OF ACTIVITIES

This addendum describes the results of supplemental investigation activities proposed in the NMED-
approved “Work Plan for Supplemental Sampling at Material Area G, Consolidated Unit 54-013(b)-99"
(LANL 2006, 094803). These activities were conducted in response to the July 26, 2006, NOD (NMED
2006, 093385), and the August 4, 2006, supplemental NOD (NMED 2006, 093754).

Activities completed during this supplemental investigation include

¢ advancing four existing boreholes: BH-10, BH-26, BH-34, and BH-37;
e installing a new borehole (designated BH-2b) in the immediate vicinity of existing borehole BH-2;

e constructing and instrumenting BH-2b and extending and instrumenting BH-10, BH-26, BH-34,
and BH-37 for vapor monitoring;

e measuring pore gas for VOCs, oxygen, carbon dioxide, and moisture using field instrumentation;

e collecting pore-gas samples for analyzing VOCs (BH-2b, BH-10, BH-26, and BH-34) and tritium
(BH-37); and

¢ managing investigation-derived wastes (IDW).

The results of field screening and pore-gas sampling analyses were used to evaluate the vertical extent of
VQOCs and tritium in the boreholes sampled at MDA G, discussed further in sections 4.0 and 5.0 of this
addendum.

May 2007 2 EP2007-0215
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Supplemental field investigation activities began-on January 5, 2007, and were completed on

March 1, 2007. All activities were conducted in accordance with the applicable Environmental Protection
(EP) standard operating procedures (SOPs), quality procedures (QPs), Laboratory implementation
requirements (LIRs), Laboratory implementation guidances (LIGs), and Laboratory performance
requirements (LPRs) summarized in the supplemental work plan (LANL 2006, 094803).

Deviations from the Approved Supplemental Work Plan
The following were deviations from the approved supplemental work plan during the investigation.

e The supplemental work plan proposed using a photoionization detector (PID) and a Briiel and
Kjaer (B&K) monitor to screen for VOC vapors as the boreholes were advanced to determine the
total depth of each borehole. The boreholes were to be advanced to a depth where TCE and PCE
concentrations measured in the field were below half of the lower calculated partitioning limits
(2200 and 3800 pg/ma, or 0.41 and 0.56 parts per million by volume [ppmv], respectively), or until
basalt was encountered. Rather than screen for TCE and PCE concentration limits during drilling,
each borehole was advanced 13 to 21.5 ft into the basait. Consequently, field screening of VOC
vapors was not conducted until after the sampling ports were emplaced.

» The supplemental work plan proposed extending BH-2 (location 54-24361). Because of
operational constraints at TA-54, this borehole could not be advanced, and a new borehole
(BH-2b, location 54-27436) was constructed 8.5 ft north of BH-2. -

e The supplemental work plah proposed that each borehole have sample ports in the Qct, Qbo, and
Tb 4 units. The sample port was placed at 163 ft bgs because BH-2b straddles both the Qct and
Qbo units. At this location, units Qct and Qbo are not sufficiently thick to emplace individual ports.

e Although not discussed in the supplemental work plan, BH-37 was extended and constructed for
pore-gas monitoring of tritium. Six samples were collected from BH-37 and submitted for
laboratory analysis of tritium.

2.1 Health and Safety Monitoring

As part of the health and safety program, a site-specific health and safety plan (SSHASP) and integrated
work document (IWD) (LANL 2004, 087833) were developed to delineate the scope of work of the project
and to provide background information specific to the project, including relevant history and descriptions
of the project sites, administrative and engineering controls, personal protective equipment (PPE), and
task-specific exposure monitoring requirements. The SSHASP and IWD were prepared using a
multidisciplinary team of drillers, geologists, waste-management personnel, and subject-matter experts in
industrial and radiological safety. During the preparation of these documents, the team identified the
primary work activities and divided them into a discrete set of work steps. A detailed hazard analysis of
the work steps was conducted, and a set of hazard controls was established and incorporated into the
SSHASP and IWD, to which all personnel were required to be briefed as part of the project-specific
training process. As a result of the hazard assessment, real-time field health and safety monitoring was
conducted for the following hazards: noise from drilling operations, dust and potential airborne inorganic
chemical contaminants resulting from drilling operations and windblown material, and radioactive and
volatile organic contaminants. Additionally, air sampling was conducted for the presence of silica and
radiological samples were collected and analyzed for various potential contaminants.

Health and safety monitoring was conducted in accordance with applicable Occupational Safety and
Health Administration (OSHA), Laboratory, American Conference of Governmental industrial Hygienists

EP2007-0215 3 May 2007
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(ACGIH), and National Institute for Occupational Safety-and Health (NIOSH) protocols. The relevant

regulations and documents are as follows:

e OSHA 29 Code of Federal Regulations 1926.52, Occupational Noise Exposure

¢ OSHA 29 Code of Federal Regulations 1926.65, Hazardous Waste Operations and Emergency

Response

e OSHA 29 Code of Federal Regulations 1926.55, Gas, Vapors, Fumes, Dusts, and Mists

¢ Los Alamos National Laboratory Implementation Procedure (IMP) 300.2, Integrated Work

Management for Work Activities
¢ LIR 402-700-01.2, Occupational Radiation Protection Requirements
¢ NIOSH, Manual of Analytical Methods

e ACGIH, Threshold Limit Values for Chemical Substances and Physical Agents and Biological

Exposure Indices

Health and safety monitoring did not affect or limit completion of any task required in the approved

supplemental work plan.

2.2 Drilling Activities

The locations of the five boreholes addressed in this addendum are shown in Figure 1.0-2. The four
preexisting boreholes (BH-10, BH-26, BH-34, and BH-37) were installed in 2005 using a 7°/g-in.-outside-
diameter (O.D.) hollow-stem auger (HAS). In 2005, the boreholes were advanced vertically, ranging in
depth from 186 ft to 225 ft, and were completed with 10-in.-inside-diameter (1.D.) steel surface casing to
depths of approximately 10 ft to 20 ft. These boreholes were extended for this investigation 13 ft to 21.5 ft
into the Cerros del Rio basalt, resulting in total depths ranging from 201 ft to 306.5 ft. A new borehole
(designated BH-2b) was installed 8.5 ft north of existing BH-2, 21.5 ft into the basalt, with a final depth of
191.5 ft, and completed with nominal 10-in.-diameter steel surface casing. As-built construction diagrams
for the completed borehole configurations are shown in Figures 2.2-1 through 2.2-5. The total depths and

depth-to-basalt for each borehole are summarized in Table 2.2-1.

The new borehole was started with a large-diameter auger sufficient in size to provide a minimum
borehole annulus of 2 in. for emplacing grout around a nominal 10-in. surface casing. The surface casing
was installed to guide drilling and to facilitate installing a surface completion for long-term monitoring. The
new and existing boreholes were advanced using a 7?/8-in.-O.D. HSA; once basalt was encountered, a
37/g-in.-O.D. HSA was used to extend the boreholes into the basalt. Before drilling, the four existing
boreholes each contained an approximate volume of slough material equal to 20% of the predrilled depth.

2.3  Vapor Screening

Because all boreholes sampled as part of this investigation were predetermined to be advanced 13 to
21.5 ft into the basalt, field screening of VOC vapor to determine total depths was not conducted during
drilling. Following drilling and borehole construction activities, soil vapor from each instrumented interval
was field screened for (1) VOCs using a B&K Type 1302 photoacoustic gas analyzer, (2) carbon dioxide
and oxygen using a Landtec GEM-500, and (3) differential pressure using a Dwyer Series 475 Mark |lI

Digital manometer. The results of vapor-phase field analyses are presented in Appendix B.
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24 Pore-Gas Completions

Each borehole was constructed to monitor pore gas once it was advanced to the prescribed depth within
the basalt. The final configuration of each borehole is illustrated in the as-built diagrams (Figures 2.2-1
through 2.2-5). Each completed borehole contains sample ports constructed with %-in. stainless-steel
tubing installed at approximately 40-ft intervals, within the lithologies specified in the approved
supplemental work plan (LANL 2006, 094803). Any deviations from these intervals resulting in the need
to accommodate correlations between sampling depths and lithologies, are illustrated in the as-built
diagrams. Final sample depths and corresponding lithologic formations are summarized in Table 2.4-1.

The downhole ports were each completed in a 5 to 11.5-ft zone of sand filter pack. Each filter-pack
interval was sealed and separated by a layer of bentonite. All materials were tremied down the borehole
to ensure adequate completion of the downhole ports. A second tremie pipe was used to deploy the
stainless-steel tubing and prevent snagging of the tube couplings on the I.D. of the augers, retracting as
necessary to emplace sand and bentonite intervals. Final sample intervals and corresponding lithologic
formations are summarized in Table 2.4-2.

BH-2b, BH-10, BH-26, and BH-37 are located in high-traffic areas and were completed with flush-
mounted vaults, while BH-34 was completed with a nominal 2-ft casing stick up.

2.5 Subsurface Vapor Sampling

Pore-gas samples were collected from each vapor-sampling port installed within BH-2b, BH-10, BH-26,
and BH-34 and submitted for laboratory analysis of VOCs. VOC pore-gas samples were collected in
SUMMA canisters, according to SOP-06.31, Sampling of Subatmospheric Air, and submitted for analysis
using U.S. Environmental Protection Agency (EPA) Method TO-15. Pore-gas samples were collected
from each vapor sampling port in BH-37 using silica gel cartridges and submitted for laboratory analysis
of tritium using EPA Methods 114 and 906.0. Sampling-port intervals for each borehole are presented in
Table 2.4-2 and shown in the borehole logs and as-built diagrams (Figures 2.2-1 through 2.2-5).

Quality assurance (QA)/quality control (QC) samples for VOCs in pore gas consisted of an equipment
blank or field blank and a field duplicate. The equipment blanks for VOCs were collected after sampling
and subsequent purge decontamination to detect potential cross-contamination. The field blank for tritium
was collected by sampling atmospheric air during pore-gas moisture sampling. The field duplicate
samples were collected during VOC and tritium sampling to indicate the precision of collection and
analysis.

2.6 Investigation-Derived Waste Management

IDW generated and managed during supplemental investigation activities included drill cuttings, PPE, and
plastics. All wastes were managed as specified in Appendix H of the approved MDA G work plan (LANL
2004, 087833). The management of IDW is described in Appendix F.

3.0 FIELD INVESTIGATION RESULTS

Supplemental field investigation activities at MDA G began on January 5, 2007, and were compieted on
March 1, 2007. Four existing boreholes (BH-10, BH-26, BH-34, and BH-37) were extended into the
underlying basalt. A new borehole (BH-2b) was installed 8.5 ft north of BH-2 and advanced into the
basalt. Each borehole was constructed for pore-gas monitoring. Pore-gas samples were collected from
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each borehole to determine the vertical extent of vapor-phase VOC and tritium contamination within the
subsurface of MDA G.

3.1 Surface Conditions

The surface of Area G is regularly modified to accommodate ongoing waste storage and management
operations. A very limited portion of the area can be considered undisturbed with respect to vegetation,
erosional features, and soil formation. Most of Area G consists of asphalt-paved roads and storage areas,
graded roads, buildings, utilities, stormwater drainages, shaft caps, and vegetated pit and trench covers.

BH-2b, BH-10, BH-26, and BH-37 are located in high-traffic areas covered with a mix of asphalt or road-
base material, while BH-34 is located in an area with controlled access to vehicle traffic.

3.2 Subsurface Conditions

A detailed description of the stratigraphy beneath MDA G was presented in the approved investigation
work plan (LANL 2004, 087833) and in the investigation report (LANL 2005, 090513). Supplemental
investigation activities confirmed that the general stratigraphy beneath MDA G is consistent with what
was encountered during previous drilling at MDA G and with the regional geology described by Broxton
and Reneau (1995, 049726).

3.2.1 Borehole Extension and Installation

From January 5 to February 23, 2007, four existing boreholes (BH-10, BH-26, BH-34, and BH-37) were
extended from 13 ft to 21.5 ft into the Cerros del Rio basalt, resulting in total depths of 249.5 ft, 201 ft,
306.5 ft, and 244.3 ft, respectively. New borehole BH-2b was extended 21.5 ft into the Cerros del Rio
basalt to a total depth of 191.5 ft. Total depths and depth-to-basalt for each borehole are summarized in
Table 2.2-1 and shown in the borehole logs and as-built diagrams (Figures 2.2-1 through 2.2-5).

All boreholes were advanced using a combination of 7°/5-in.-O.D. HSA and once basalt was encountered,
3/e-in.-O.D. HSA. Drilling operations were conducted according to SOP-04.01, Drilling Methods and Drill

Site Management. Core material was visually inspected by a trained geologist to ensure that appropriate

depths were achieved. .

VOC vapor-monitoring and gross-radiation screening were conducted for health and safety purposes
during drilling activities. All drilling equipment was decontaminated between and after drilling at each
borehole according SOP-01.08, Field Decontamination of Drilling and Sampling Equipment.

3.22 Subsurface Vapor Conditions

Following the construction of pore-gas sampling ports, pore gas field-screening measurements and
investigation samples were collected according to SOP-06.31, Sampling of Subatmospheric Air. Field-
screening measurements were collected for oxygen, carbon dioxide, water vapor, 1,1,1-trichloroethane
(TCA), TCE, PCE, and trichlorofluoromethane (Freon-11). These gasses were monitored using a B&K
Type 1302 multigas monitor and a Landtec GEM-500. Laboratory analytical samples were collected only
after measurements for both instruments had stabilized. Calibration of all instruments used during field-
screening was verified daily following the manufacturer’s specifications. A total of 22 subsurface pore-gas
samples were collected for VOC analyses from BH-2b, BH-10, BH-26, and BH-34. The sampling depths
and corresponding lithologic formations are summarized in Table 2.4-1. The samples were collected in
SUMMA canisters and submitted to the Laboratory’s Sample Management Office (SMO) for subsequent
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analysis at Air Toxics, Ltd., a commercial contract laboratory in Folsom, CA. Each sample was analyzed
for VOCs according to EPA Method TO-15.

QA/QC samples for VOCs in pore gas consisted of three equipment blanks and four field duplicates for
the 22 total sampling ports in the four boreholes. After sampling and purge decontamination were
completed, the equipment blanks were collected by pulling zero gas (99.9% ultrahigh-purity nitrogen)
through the sampling tubing into SUMMA canisters. These samples were used to evaluate the sampling
equipment decontamination procedures. The field duplicate samples were collected to evaluate the
reproducibility of the sampling technique. QA/QC samples were collected once during each sampling
event in accordance with SOP-01.05, Field Quality Control Samples.

A total of six subsurface pore-gas samples were collected for tritium analysis from BH-37. The samples
were collected as water vapor by pulling pore gas through columns filled with absorbent silica gel, in
accordance with SOP-06.31, Sampling of Subatomospheric Air, and submitted to the SMO for
subsequent analysis at Paragon Analytics, a commercial contract laboratory in Fort Collins, CO. The
samples were analyzed for tritium according to EPA Method 906.0. One tritium field duplicate and one
field blank were collected during vapor sampling.

4.0 SITE CONTAMINATION

The purpose of the supplemental investigation activities was to obtain the data needed to complete the
evaluation of the nature and extent of subsurface VOC and tritium pore-gas contamination related to
historical waste disposal activities at MDA G. This section presents the analytical results for subsurface
vapor sampling conducted in newly extended and the installed boreholes at MDA G.

Disposal records compiled in the OU 1148 data report (IT Corporation 1992, 023247) do not contain
records of organic liquid disposal at MDA G. VOCs found to be present at MDA G originated from solid

~ decontamination and decommissioning (D&D) materials, solid chemical and laboratory wastes, and
contaminated soils that contained various amounts and types of VOCs. BH-26 (location 54-24386) is
located between Pits 4 and 5, which were in operation between 1966 and 1974, and is also associated
with Pits 1, 2 and 3, which were in operation from 1959 to 1966. Disposal records indicate that all five pits
were used to dispose of D&D materials, graphite, wooden boxes, drums, and depleted uranium. BH-2b
(location 54-27436) is located near Pit 6, which was in operation from 1970 to 1972 and was used to
dispose of D&D materials, wood, and miscellaneous scrap. BH-37 (location 54-24397) is located near
active tritium disposal shafts. BH-10 (location 54-24370) is located between Pits 29 and 30, which were in
operation from 1984 to 1992 and were used to dispose of D&D materiais, chemical waste, asbestos,
PCBs, laboratory waste, glove boxes, wooden boxes, and contaminated soil. BH-34 (location 54-24394)
is located near Pits 32 and 33, which were in operation from 1982 to 1987 and were used to dispose of
D&D materials, PCBs, asphalt, transformers, contaminated soil, glove boxes, plywood boxes, capacitors,
asbestos, beryllium stored in stainless steel, laboratory waste, and chemical wastes.

4.1 Subsurface Vapor-Sampling Analytical Results

Twenty-two pore-gas samples were collected for VOC analysis from BH-2b, BH-10, BH-26, and BH-34.
Six pore-gas samples were collected for tritium analysis from BH-37. Laboratory analytical results for the
22 VOC samples and 6 tritium samples are reported in Tables 4.1-1 and 4.1-2, respectively. The
locations and concentrations of VOCs and tritium detected in the vapor samples are also shown in
Figure 4.1-1.
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A total of 18 VOCs were detected at least once in each of the 22 samples submitted for VOC analysis.
Table 4.1-1 lists the VOCs detected in pore gas by borehole. Six VOC compounds—TCA,;
1,1-dichloroethane (DCA); 1,1-dichloroethene (DCE); TCE; PCE; and 1,1,2-trichloro-1,2,2-trifluoroethane
(Freon-113)—were detected in each of the 22 samples analyzed. With one exception, PCE
concentrations were lower than TCA and TCE in every sample. The lowest concentrations of PCE were
detected in BH-34 (location 54-24394) at the west end of MDA G. Concentrations of PCE in BH-2b
(location 54-27436) and BH-26 (location 54-24386) were similar and somewhat higher than the
concentrations in BH-10 (location 54-24370).

TCA is the predominant VOC detected in the eastern and central areas of MDA G. The concentrations of
TCA ranged from 880 pg/m3 to 790,000 pg/ma. The highest TCA concentrations were detected in BH-26
(location 54-24386) at a depth of 40 ft in the eastern portion of the site in the vicinity of Pits 1, 2, 3, 4, and
5 and the nearby shaft field. TCE is the predominant VOC detected in the western areas of MDA G. The
concentrations of TCE across MDA G ranged from 290 pg/m®to 190,000 pg/m®. The highest TCE
concentrations were detected in BH-34 (location 54-24394) at a depth of 45 ft in the vicinity of Pits 32
and 33.

Overall, the results of the VOC pore-gas sampling show a decrease in concentration with depth. For the
six VOCs detected in every sample, the lowest concentration in each borehole was detected in the
sample collected from the Cerros del Rio basalt (Tb 4). In all cases, the next highest concentration was
detected in the sample collected from either the Cerro Toledo interval (Qct) or the Otowi Member (Qbo).
The concentrations detected in the Tshirege Member (Qbt) generally decrease with depth, although the
lowest concentration may not be detected in the deepest sample from Qbt. Concentrations detected in
the samples from Qbt are much higher than the concentrations detected in samples from Tb 4. Thus, the
overall trend is a decrease in concentrations vertically from Qbt to Qct and Qbo and then to Tb 4.

Tritium was detected in each of the six samples collected from BH-37 (location 54-24397) adjacent to the
tritium disposal shafts. Tritium concentrations ranged from 4,480,000 pCi/L at the shallowest sample
collected at 50 ft bgs, close to the depth of the disposal shafts, to 1750 pCi/L at the deepest sample
collected at 239.75 ft bgs in the basalt. Tritium concentrations decrease with depth in BH-37. The
distribution of tritium concentrations in samples from the various stratigraphic units is the same as for the
VOCs.

Based on a review of the additional data collected in 2007, no changes to the conclusions of the present-
day risk assessment are warranted.

The pore-gas data collected from depths of 45 ft or more below the ground surface support the risk
assessment results presented in the original MDA G investigation report. As a result, there are no
additional exposure data from this sampling to evaluate the potential risk and dose to an industrial worker
at MDA G. The potential risk from the inhalation of ambient air VOCs, as presented in the TA-54 RFI
report (LANL 2000, 064360), was excluded from the risk assessments conducted in the MDA G
investigation report because no additional ambient-air VOC data are available. Ambient-air VOCs at
MDA G have not been monitored since the 1994 sampling event. Because the risk from exposure of a
worker to VOCs in ambient air was below the applicable target levels (hazard index of 1.0 and total
excess cancer risk of 1 x 10°°) (LANL 2000, 064360), the assessment results were not presented again in
the MDA G investigation report.
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5.0 CONCLUSIONS

Earlier investigations of VOCs in pore gas showed higher concentrations of VOCs in samples collected
from the deeper of two sampling ports in BH-18 (location 54-24378), BH-19 (location 54-24379), BH-25
(location 54-24385), and BH-26 (location 54-24386) in the eastern portion of MDA G near Pits 1, 2, 3, 4,
and 5 and nearby disposal shafts. Samples collected from BH-26 (location 54-24386), extended in 2007
to 201 ft bgs, complete the definition of nature and extent of VOCs in the vertical direction in the eastern
portion of MDA G. Pore-gas sample results from this borehole location (Table 4.1-1) indicated that
maximum concentrations of carbon disulfide (2100 pg/m®), DCA (36,000 ug/m®), PCE (6500 pg/m®),
Freon-113 (4700 pg/m®), and TCA (790,000 ug/m®) were detected at 40 ft in unit Qbt 2, while maximum
concentrations of acetone (2600 pg/m®), DCE (56,000 pg/m®), toluene (4700 pg/m?), and TCE

(8300 ug/m®) were detected at 117 ft bgs in unit Qct. Concentrations of each VOC detected markedly
decreased in the Qbo unit of tuff and decreased further in the Tb 4 unit of basalt at 195 ft bgs, where the
lowest concentration of each VOC, acetone (not detected [ND]), carbon disulfide (ND), DCA (1900
ug/m®), DCE (3400 pg/m®), PCE (440 ug/m®), toluene (ND), Freon-113 (200 pg/m?), TCA (23000 pg/m®),
and TCE (600 pg/m®) in BH-26 was detected.

Earlier investigations of VOCs in pore gas showed four areas of higher TCE concentrations in BH-2
(location 54-24361), BH-10 (location 54-24370), BH-26 (location 54-24386), discussed above, and BH-34
(focation 54-24394), surrounded by areas with lower TCE concentrations and two areas with higher PCE
concentrations at BH-15-1 (location 54-24375) and BH-26 (location 54-24386), discussed above,
surrounded by areas with lower PCE concentrations. Samples collected during this supplemental
investigation complete the definition of nature and extent of VOCs in the vertical direction throughout
MDA G. Pore-gas sampling results from BH-2b (location 54-27436) indicated that maximum
concentrations of TCE (190,000 ug/m®) and PCE (10,000 Hg/m®) were detected at 45 ft bgs in unit Qbt 2.
Pore-gas sample results from BH-34 (location 54-24394) indicated that maximum concentrations of TCE
(83,000 ug/m®) and PCE (540 ng/m®) were detected at 50 ft bgs in unit Qbt 2. Pore-gas sampling results
from BH-10 (location 54-24370) indicated that maximum concentrations of TCE (26,000 ug/ms) and PCE
(2100 ug/ms) were detected at 72.5 ft bgs in unit Qbt1v. The concentration of TCE and PCE decreased as
sampling depths increased, until minimum concentrations were reached at the'maximum sampling depth.
Pore-gas sampling results from BH-2b (location 54-27436) indicated minimum concentrations of TCE
(1800 pg/m®) and PCE (160 pg/m®) were detected at 185 ft bgs in unit Tb 4. Pore-gas sampling results
from BH-10 (location 54-24370) indicated that minimum concentrations of TCE (560 ug/ma) and PCE
(120 ug/ms) were detected at 243.7 ft bgs in unit Tb 4. Pore-gas sample results from BH-34

(location 54-24394) indicated that minimum concentrations of TCE (290 pg/m®) and PCE (45 pg/m®) were
detected at 300.5 ft bgs in unit Tb 4.

The concentrations of VOCs in pore-gas samples from the Tb 4 were screened to evaluate the potential
for groundwater contamination. The results of this screening are presented in Table E-3.2-1 in
Appendix E and indicate that the detected concentrations do not currently pose a threat of groundwater
contamination. Based on the concentrations detected, continued pore-gas monitoring in the deeper
stratigraphic units is appropriate. A proposed long-term pore-gas monitoring plan for MDA G will be
presented in the corrective measures evaluation report for MDA G, as specified in Comment 7 of the
July 26, 2006, NOD (NMED 2006, 093385).

Based on the distribution of VOC concentrations with depth, the vertical extent of contamination appears
to be affected by stratigraphy. Samples collected from the Qbt near source areas may initially increase
with depth but will decrease with depth in lower stratigraphic units. As a result, evaluation of vertical
extent should be based on data collected from multiple stratigraphic units, including the Qbt, Qct, Qbo,
and Tb 4 and should not be based solely on data from the Qbt unit. The apparent increase in
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concentration with depth in the near surface unit may result from the nature of the releases (i.e., at
depth), and the potential for VOC losses near the surface may be the result of diffusion to the
atmosphere.

An evaluation of tritium detected collected from BH-37 (location 54-24397) near the 60-ft-deep tritium
disposal shafts indicates that tritium activities are greatest at 50 ft, then decrease with increasing depths.
Tritium-activity levels fall off markedly in the sample collected from unit Tb 4 at 239.75 ft bgs. Tritium
concentrations are consistent with earlier investigations and decrease with depth. The nature and extent
of tritium contamination is defined. The concentration of tritium detected in pore-water collected from the
Tb 4 is 1750 pCi/L. This value is less than 10% of the maximum contaminant level for drinking water.
Thus, tritium in pore water does not currently pose a threat of groundwater contamination. As with VOCs,
however, continued monitoring of tritium is appropriate.
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