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Executive Summary

1.0 Introduction

1.1. Purpose

The Operable Unit (OU) 1148 work plan, as part of the Los Alamos National
Laboratory's Environmental Restoration (ER) program, is designed to serve two
purposes:

Satisfy the regulatory requirements of the Hazardous and Solid Waste
Amendment (HSWA) Module Viil of the Laboratory's Resource Conser-
vation and Recovery Act (RCRA) Pan B operating permit, and

Serve as the field characterization plan for personnel who will implement
the RCRA Field Investigation (RFI). Results from the RFI will determine
the requirement for any Corrective Measure Studies (CMS).

Module Vil ofthe RCRA permit was issued by the Environmental Protection Agency
(EPA) to address the Department of Energy’s (DOE's) Environmental Restoration
Program (EPA 1990, 0306). In additionto RCRA requirements, the Laboratory's ER
program also is consistent with the requirements of the Comprehensive Environ-
mental Response, Compensation, and Liability Act (CERCLA).

1.2 HSWA Requirements

The OU 1148 work plan is designed to meet scheduled requirements of Module VIII
that address a certain percentage of the Laboratory’s solid waste management units
(SWMUs'i.e., potential release sites) in an RFl work plan to be submitted to the EPA
and the New Mexico Environmental Department (NMED) by May 23, 1992. The QU
1148 work plan addressesten ofthe 603 SWMUs listed in Table A of the Laboratory’s
HSWA Module, and addresses three of the 182 SWMUs appearing on the Table B
list of priority SWMUs. The OU 1148 work plan thus contributes to the Laboratory’s
commitment to address cumulative totals of 40% of Table A SWMUs and 55% of
Table B SWMUs by May 1992, as required by the HSWA Module.

The expanded list of SWMUs and areas of concern (AOCs) in the 1990 SWMU
Report (LANL 1990, 0145) contained 48 SWMUs and three AOCs located in OU
1148. The 1990 SWMU Report included the SWMUs listed in the HSWA Module.
The OU 1148 RFI work plan presents a strategy to carry all OU 1148 SWMUs and
AOCs listed in the 1990 SWMU Report through the RFi process. As part of the RFI
process, a review of available information has led to a recommendation of no further
action (NFA) for fourteen of the SWMUs and the three AOCs listed in the 1990
SWMU report. The NFA recommendations include three SWMUs listed in the
HSWA module.

RFI Work Plan for OU 1148 ES-1 May 1992
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Executive Summary

1.3 Installation Work Plan

The HSWA Module requires that an installation-wide work plan be prepared to
describe the strategy for accomplishing all RFI/CMS work at the Laboratory. This
requirement is satisfied by a Laboratory-wide Installation Work Plan (IWP) originally
submitted to the EPA on November 19, 1990 (LANL 1990, 0144) and updated
annually. The IWP presents the Laboratory's overall management and technical
approach for meeting the requirements of the HSWA Module, describes the
Laboratory’'s SWMUs and outlines their aggregation into 23 Operable Units (OUs).
All Laboratory OUs are tiered to the IWP and relevant information in the IWP is
incorporated by reference. The OU 1148 work plan is in the second set of OU work
plans that are necessary to meet the HSWA Module's requirements, as defined in
the IWP.

The IWP and the OU 1148 work plan also addresses radioactive materials and other
hazardous substances not subject to RCRA regulation. It is understood that
language in this work plan pertaining to subjects outside the scope of RCRA is not
enforceable under the RCRA Part B operating permit. However, the policy of the
Laboratory and the DOE is to conduct the RF! taking into account all hazardous
materials, whether or not they are regulated by statute.

1.4 Location and History of Operable Unit 1148

Operable Unit 1148 consists of SWMUs in Technical Areas (TAs) 51 and 54 which
are DOE controlled properties. The two TAs are located on an east-west trending
mesa (Mesita del Buey) bounded by Cafiada del Buey to the north and Pajarito
Canyon to the south. The location of Los Alamos National Laboratory and the
boundaries ofthe OU andthe TAs are shown in Figures ES-1 and ES-2, respectively.
Figure ES-3 shows the locations of SWMUs and AOCs in the Operable Unit.

The three SWMUs in TA-51 include two multiple-celled water-tight structures
(caissons) for research studies on the design of covers to protect and isolate waste
burial sites and an active septic system. The research caissons have never
managed hazardous waste and are recommended for NFA. The septic system is
not expected to be contaminated with hazardous substances. However, the septic
system will be investigated for contamination after the Laboratory does a sanitary
system upgrade.

The 45 SWMUs in TA-54 are organized within four material disposal areas (MDAs)
G, H, J, and L and three facilities located in the western part of the TA including TA-
54 West, a former radiation exposure facility, and a former animal holding facility.

The 24 SWMUs in MDA G include low-level solid radioactive waste disposal pits and
shafts, radioactive waste storage pits and shafts, surface storage of solid radioactive
waste, septic systems, sumps, underground tank, a waste compactor, and a truck
washing pit. A vapor plume of tritium and volatile organic contaminants is present
inthe unsaturated rocks immediately below MDA G. An active monitoring program

May 1992 ES-2 RFI Work Plan for OU 1148
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Executive Summary

has determined that the plume does not pose a threat for contamination of
groundwater at the present time.

The SWMU in MDA H is a set of nine inactive disposal shafts that was used for
classified waste. Environmental monitoring and disposal records have shown that
tritium was disposed in MDA H.

The SWMU in MDA Jincludes three pits and two shafts for disposal of nonhazardous
waste. There are no known environmental releases from the area.

The 13 SWMUs in MDA L include inactive chemical waste disposal pits, shafts, and
impoundments, storage areas for mixed waste, surface treatment and storage areas
of hazardous waste, a PCB storage building, a compressed gas cylinder storage
area, adrum compactor, and a sanitary waste holding tank. A vapor plume of volatile
organic contaminants is present in the unsaturated zone immediately below MDA L.
An active monitoring program has determined that the plume does not pose a threat
for contamination of groundwater at the present time. The OU 1148 RFl work plan
contains a voluntary comective action plan to remediate the volatile organic
contaminant plume at MDA L.

The four SWMUs in TA-54 West include a waste staging area, a sump, a truck
washing pit (which was not constructed) and a septic system. TA-54 West is a newly
constructed facility for nondestructive testing of TRU waste and has not been placed
in operation so there have been no environmental releases. The septic system is
not expected to be contaminated with hazardous or radioactive waste. However, it
will be investigated for contamination after the Laboratory does a sanitary system
upgrade. The other three SWMUs at TA-54 West are recommended for NFA.

The two SWMUs in the former radiation exposure facility and the former animal
holding facility are the active septic systems. The systems are not expected to be

contaminated with hazardous or radioactive waste. However, they will be investi-
gated for contamination after the Laboratory does a sanitary system upgrade.

2.0 Technical Approach

The technical approach for the OU 1148 RF! is based on the ER program's overall
technical approach described in the IWP and includes:

a phased sampling approach to site characterization;

application of action levels as a trigger for Corrective Measures Study
(CMS);

decision analysis and cost effectiveness to support selection of remedial
alternatives, voluntary corrective action (VCA), or recommendation of no
further action (NFA); and

May 1992 ES-6 RF! Work Plan for OU 1148
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application of the observational and data quality objective approaches to
the RFIVCMS process. . .

This approach provides an efficient, defensible means of collecting data and
generating analyses that will be usedto supportthe VCA, CMS or arecommendation
for NFA.

The technical objectives for the OU 1148 Work Plan include:
identification of potential contaminant migration pathways in OU 1148;

characterization of the presence and extent of constituents of concem
(COCs); o

acquisition of sufficient data to perform risk assessments; and

provision of sufficient data to plan and perform a VCA, CMS, or recom-
mend NFA, as appropriate.

2.1 Investigative Strategy

The OU 1148 field sampling plans are directed toward groupings of related SWMUs
and focuses on contaminant identification and the nature and extent of migration.
OU-1148 investigation groups addressed in specific sections of the work plan are
listed below. '

MDA G,

MDA H,

MDA J,

MDAL,

Septic Systems, and

SWMUs and AOCs recommended for NFA.

The land in OU 1148 will be held under DOE control with eventual transfer to
Bandelier National Monument. The sampling plans at the four MDAs are designed
to meet requirements of the conditional remedy guidance of RCRA Subpart S. The
guidance requires that the MDAs are held under institutional control with restricted
access by the general public. The sampling plans for the four septic systems are
designed to provide information for recreational use assuming future management
of the land by Bandelier National Monument.

Several SWMUs listed in the HSWA Module for OU 1148 are subject to both the
corrective action and closure provisions of RCRA. New Mexico Environmental
Division (NMED) has authority for closure of these SWMUs. Where appropriate, the
closure process will be integrated with the corrective action process, and closure will
be implemented as pan of the CMS.

RF1 Work Plan for OU 1148 ES-7 May 1992
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To the extent possible, the OU 1148 work plan has been tailored to integrate with
RFls of adjoining technical areas and with the Laboratory’s routine environmental
surveillance program. The Laboratory ER Program will conduct site-wide back-
ground studies (Framework Studies) of hydrology, geology, geochemistry, and other
topics to support OU-specific investigations. These studies will have general
applicability for all OUs and will only be done once. The Framework Studies section
of the OU 1148 work plan is integrated with site-wide investigations that focus on
general environmental characteristics to provide a context in which the migration
potential of contaminants from OU 1148 SWMUs will be evaluated.

2.2 Analytical Strategy

Sampling plans are developed with field screening to identify grossly contaminated
areas. When appropriate, field laboratory analyses are used to provide real time
quantitative data to guide field operations. An on-site mobile laboratory, when
appropriate, and off-site laboratories will be used to provide high-quality analytical
data.

The list of analytes for the MDA G, H, J, and L and septic tank SWMU Aggregates
include volatile organic compounds (VOCs), semivolatile organic compounds (SVOC),
metals, pesticides, PCBs, cyanide, tritium, gross alpha, gross beta, and gamma
spectroscopy. In addition, radionuclides of concern at MDA G have been selected
for analyses based on waste disposal records.

2.3 Scope

The RFl field work described in this work plan is expected to require 6 yr to complete,
contingent upon the availability of funding. A single phase of field work is expected
to be sufficient to complete the RFI for most SWMUs, but a second phase will be
executed if field results warrant. A summary of the samples to be collected in the
RFl is given in Table ES-1. Table ES-2 and Figure ES-4 summarize the baseline
schedule and budget.

3.0 Reports

The HSWA permit specifies the submission of periodic reports, including monthly
programmatic status reports and quarterly technical progress reports. During the
execution of the OU 1148 RFI status and data will be provided for these reports. At
the conclusion of the RF1, acomprehensive report will be prepared that summarizes
the entire RFI investigation.

Reports generated during the OU 1148 RF will be made available for review by the

public at the ER Community Reading Room in Los Alamos, New Mexico. The final
RF1 repont, as well as periodic progress reports, also will be made available to the

May 1992 ES-8 RFI1 Work Plan for OU 1148
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TABLE ES-2
BASELINE SCHEDULE AND BUDGET FOR OU 1148 RFI'

Projected Budget
Schedule Cost (in Thousands
Activity Start Date Finish Date of Dollars)
RFI Work Plan 1 Oct 91 30 Sep 92 $ 1,108
RFI 1 Oct 91 13 Nov 98 45811
RFI Report 15 Jul 93 30 Oct 00 1,816
CMS Plan 7 May 99 30 Oct 00 79
CMS 24 May 00 15 Mar 01 1,168
CMS Report 24 May 00 28 Sep 01 303
ADS Management 1 Oct 91 28 Sep 01 1,863
VCA 1 Oct 92 29 Sep 00 3.340
Subtotal 55,488
Undistributed Escalation (98-02) 1,420
Prior Years 1,736
TOTAL at Completion 58,644

'Baseline schedule and budget generated by Management Information System (MIS), EM-13. Baseline

data is 3/16/92.

May 1992
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public. The Reading Room is open to the public from 9 a.m. to 4 p.m. on Laboratory
business days.

4.0 Technical Memoranda/Work Plan Modifications

Because of the time required to complete the field work, interim reports will be
generated and submitted as appropriate portions of the OU 1148 RFl are completed.
These technical memoranda will serve both as partial RFI Phase | reports that
summarize results to date and as the basis for partial Phase Il work plans for any
follow-up activities that might be required (including revisions of initial field sampling
plans). These technical memoranda/work plan modifications will be submitted for
work conducted on both individual SWMUs and aggregates of SWMUs.

May 1992 ES-14 RFI Work Plan for OU 1148
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As low as reasonably achievable
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Contract Laboratory Program

Chemical and Laser Sciences (Division)

Corrective measures implementation

Corrective measures study

Constituent of Concem

Corps of Engineers

Cardiopulmonary resuscitation

Communications and Records Management (Division)
Community relations program plan

Contamination reduction zone

Cost and schedule control systems

Clean Water Act

Calendar year

DOE-derived concentration guide

Department of Energy acquisition regulation
Decontamination and decommissioning

US Department of Defense

US Department of Energy

US Department of Energy/Albuguerque Operations Office
US Department of Energy/Headquarters
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Abbreviations and Acronyms

DOE/LAAO
DOT
DQO
EA
ECD
EES
EETF
EIS
EM
ENG
EO
EPA
ER
ERA
ERDA
ERPG
ESA
ES&H
FAR
FID
FIMAD
FS
FTL
FUSRAP
FWS
FY
GC
GC/MS
GDMS
GFAA
GIS
GM
HPLC
HRS
H&S
H&SPL
H&SPP
HSE
HSWA
HTO
ICP
ICPMS
IDLH
IIRM
INAA
INC
IRM
IS
IWP
LAAO
LAMPF

May 1992

US Department of Energy/Los Alamos Area Office
Department of Transportation

Data quality objectives

Environmental assessment

Electron capture detector

Earth and Environmental Sciences (Division)
Experimental Engineering Test Facility
Environmental impact statement

Environmental management

Facilities Engineering (Division)

Executive order

US Environmental Protection Agency
Environmental restoration

Environmental Research Applications

US Energy Research and Development Administration
Emergency response planning guideline
Endangered Species Act

Environment, safety, and health

Federal acquisition regulation

Flame ionization detector

Facility for Information Management, Analysis, and Display
Feasibility study

Field Team Leader

Formerly Wilized Sites Remedial Action Program
Fish and Wildlife Service

Fiscal year

Gas Chromatograph

Gas chromatography/mass spectrometer

Glow discharge mass spectrometry

Graphite Furnace Atomic Absorption
Geographical information System
Geiger-Mueller

High Pressure Liquid Chromatography

Hazard Ranking System

Health and safety

Health and Safety Project Leader

Health and safety program plan

Health, Safety, and Environment (Division)_
Hazardous and Solid Waste Amendments
Tritiated water

Inductively Coupled Plasma

Inductively coupled plasma mass spectroscopy
Immediately dangerous to life and health
Institutional interim remedial measures
Instrumental neutron activation analysis
Isotope and Nuclear Chemistry (Division)
Interim remedial measure

Information Services (Division)

Installation work plan

Los Alamos Area Office (a branch of the Department of Energy)
Los Alamos Meson Physics Facility
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LAMPRE Los Alamos Molten Plutonium Reactor Experiment

LANL Los Alamos National Laboratory

LASL Los Alamos Scientific Laboratory (LANL before 1979)

LDR Land disposal Restrictions

LEL Lower explosive limit

LIBS Laser-induced breakdown spectroscopy

LLW Low-level waste

LOC Level of concem

LOQ Limit of quantification

MAP Mixed activation product

MCL Maximum contaminant level

MDA Material disposal area

MDL Method detection limit

MEGAS Multienergy Gamma Assay System

MFP Mixed fission product

MOS Mixed oxide semiconductors

MRI Midwest Research Institute

MS Mass Spectrometer

MSDS Material Safety Data Sheet

MSHA Mine Safety and Health Administration

NAAQ National Ambient Air Quality

NCP " National Contingency Plan

NEPA National Environmental Policy Act

NESHAP National emission standards for hazardous air pollutants

NFA No further action

NHPA National Historic Preservation Act

NIOSH National Institute of Occupational Health and Safety

NIST National Institute of Standard and Technology

NMED New Mexico Environment Department

NMESA New Mexico Endangered Species Act

NMHWMR New Mexico Hazardous Waste Management regulations

NMODC New Mexico Oil Conservation District

NPDES National pollutant discharge elimination system

NPL National Priorities List

NQA Nuclear Quality Assurance

NRC US Nuclear Regulatory Commission

NTIS National Technical information Service

NWI National Wetlands Inventory

OSCG On-scene control group

OS&H Occupational safety and health

OSHA Occupational Safety and Health Administration

OSWER Office of Solid Waste and Emergency Response

ou Operable unit

OUPL Operable unit project leader

PARCC Precision, Accuracy, Representativeness, Completeness, and Com-
parability

PA/SI Preliminary assessment/site investigation

PCB Polychlorinated biphenyl

PEL Permissible exposure limit

PID Photoionization detector

PL Project leader
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PM
PMP
PPE
PQL
QA
QAP
QAPjP
QA/QC
Qc
QP
QPP
QPPL
RA
R&D
RD
RCRA
RFA
RFI
RFP
RI
RM
RMP
RMPP
ROC
ROD
RPD
RPF
RQ
SAP
SART
SCF
scs
SDWA
SEN
SOP
sow
SSSA
STEL
SVoC
SW
SWMU
TA
TBD
TCA
TCE
TCLP
TDS
TIC
TLD
LV
TRU

May 1992

Program manager (ER)
Program management plan
Personal protective equipment
Practical Quantitation Limit
Quality assurance

Quality assurance plan

Quality assurance project plan
Quality assurance/quality control
Quality control

Quality procedure

Quality program plan

Quality program project leader
Remedial action

Research and development
Remedial design

Resource Conservation and Recovery Act
RCRA facility assessment
RCRA facility investigation
Request for proposal

Remedial investigation

Records management

Records management plan
Records management program plan
Radionuclide of Concem
Record of decision

Relative Percent Difference
Records-Processing Facility
Reportable quantities

Sampling and Analysis Plan
Site assessment and remediation technology
Sample Coordination Facility
Soil Conservation Service

Safe Drinking Water Act
Secretary of Energy notice
Standard operating procedure
Statement of Work

Soil Science Society of America, Inc.
Short-time exposure limit
Semivolatile organic compound
Solid waste

Solid waste management unit
Technical Area

To be determined
Trichloroethane
Trichloroethylene

Toxicity Characteristic Leaching Procedure
Total dissolves solids
Tentatively identified compound
Thermoluminescent dosimeter
Threshold limit value
Transuranic (waste)
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TSCA Toxic Substances Control Act

TSD Treatment, storage, disposal

TSP Total suspended particulates

TTL Technical team leader

TWA Time-weighted average

uc University of California

UCLA University of California, Los Angeles
USATHAMAU Ammy Toxic and Hazardous Materials Agency
uscC United States Code

USGS - US Geological Survey

UsT Underground storage tank

USTR Underground storage tank regulations
VCA Voluntary corrective action

VCAP Voluntary corrective action plan
VOA Volatile organic analysis

vOC Volatile organic compound

WBS Work breakdown structure

WIPP Waste Isolation Pilot Plant

WM Waste management

WQA Water Quality Act

XRF X-ray fluorescence
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Chapter 1

Introduction

1.0 INTRODUCTION

In March 1987, The Department of Energy (DOE) established an Environmental
Restoration (ER) Program to manage compliance with environmental cleanup
requirements at all of its facilities nationwide, of which Los Alamos National
Laboratory is one.

This document is a site characterization work plan for assessing the nature and
extent of any contamination associated with hazardous and radioactive waste sites
within Operable Unit 1148 at Los Alamos National Laboratory (the Laboratory).
Operable Unit 1148 (OU 1148) is comprised of Technical Areas (TAs) 54 and 51 and
is located in Los Alamos County in north-central New Mexico (Figure 1.0-1). The
entire OU is within the boundaries of the Laboratory, and all OU 1148 land is under
DOE control. Figure 1.0-2 shows the geographic boundaries of the two TAs that
comprise OU 1148. This document serves as a work plan for compliance with the
Resource, Conservation, and Recovery Act (RCRA) Facility Investigation (RFI) for
releases of hazardous waste and constituents from solid waste management units
(SWMUs) and areas of concem (AOCs) at TAs 51 and 54. An RFlforthese TAs was
mandated by the Environmental Protection Agency (EPA) in Module VIII of the
Laboratory’s RCRA permit, which became effective February 19, 1990 (EPA 1990,
0306). As shown in Figure 1.0-3, TA-54 contains four of the Laboratory’s material
disposal areas (MDAs) operated by the Laboratory. The figure also shows the
locations of other facilities in TA-54 and TA-51 that contain SWMUs or AOCs.

This document also serves as a closure plan modification for those units within TAs
51 and 54 that were operated under interim status but are no longer active (e.g., units
that last received hazardous waste between November 19, 1980, the effective date
of the hazardous waste management regulations, and February 18, 1990, when the
Laboratory received its RCRA permit). This document further serves as a closure
plan modification for permitted (or soon to be permitted) hazardous or mixed waste
management units that are still active, but are expectedto close before the year 2000
(Section 1.2). The State of New Mexico Environment Department (NMED) has
authority over closure activities.

1.1 Overview of Environmental Restoration Program

The Laboratory’s RCRA operating permit sets forth requirements to be implemented
by the Laboratory’s ER Program. In particular, the Hazardous and Solid Waste Act
Amendments (HSWA) Module and the permit issued by the EPA give specific
requirements and schedules forthe conduct of the ER Program. The HSWA Moduie
became effective on May 23, 1990 (EPA 1990, 0306).

RFI Work Plan for OU 1148 1-1 ‘ May 1992
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1.2 Regulatory Requirements
1.2.1 Hazardous and Solid Waste Amendments

The OU 1148 RFI Work Plan addresses the HSWA Module requirements for specific
investigations at TAs 51 and 54. The OU 1148 Work Plan s one of 24 OU work plans
that will be prepared. The purpose of this work plan is twofold: first, to satisfy the
regulatory requirements of the HSWA Module and second, to serve as the field
sampling plan for personnel who will implement the RFI characterization activities
detailed herein.

The HSWA Module identified 603 SWMUs at the Laboratory that require investiga-
tion (listed in Table A of the permit). In addition, the HSWA Module identified 182
ofthe SWMUsllisted in Table A as “priority” SWMUs. The “pnomy SWMuUs are listed
in Table B of the permit.

Tables A and B of the HSWA Module were developed by the EPAbased ona SWMU
Repont prepared in 1988 (IT Corporation 1988, 0328). Subsequent research and
investigative efforts resulted in a revised SWMU Report submitted to EPA in
November 1990 (LANL 1990, 0145). The 1990 report lists over 2,200 SWMUs and
AOCs at the Laboratory. As discussed in greater detail in Section 3.4.2 of the IWP
(LANL 1991, 0553), no sites were eliminated in the revisions leading to the 1990
SWMU report (LANL 1990, 0145), but some SWMUs were reorganized and
assigned new SWMU numbers. :

The IWP grouped all of the identified SWMUs into 23 operable units that willundergo
the corrective action process. Table 1.2-1 liststhe SWMUs in OU 1148that are listed
in Tables A and B of the permit and the SWMUs and AOCs in OU 1148 that are
included in the 1990 SWMU report (LANL 1990, 0145). This OU work plan
contributes to meeting cumulative totals of addressing 40% of Table ASWMUs and
35% of Table B SWMUs, thereby meeting May 1992 HSWA Module. This work plan
also presents a strategy to address all SWMUs and AOCs listed in Table 1.2-1.
Figure 1.2-1 shows the locations of SWMUs and AOCs by MDA or facility.

Section 3.5of the IWP states that each OU work plan may propose a HSWA Module
Class Il permit modification to adjust the SWMUs listed in Table A of the HSWA
Module. Such adjustments may be necessary to remove SWMUs and AOCs
determined to need no further investigation, and to add new SWMUs to the revised
SWMU Repont. A list of SWMUs and AOCs recommended for no further action
(NFA) aregivenin Table 1.2-2. Abrief description of SWMUs recommended for NFA
is given in Table 1.2-2. The decision process which defined requirements for a
recommendation of NFAis described in Section 1.4. Chapter 6 presents background
information on SWMUs recommended for NFA.

RFI Work Plan for OU 1148 1-5 May 1992
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. Chapter 1 Introduction

TABLE 1.2-1
SWMUs AND AOCs LISTED IN OU 1148

SWMUs Listed in HSWA Module’ SWMUs and AOCs
Listed in 1990 SWMU Report? Location of SWMUs
Table A Table B and AOCs in OU
51-001 TA-51
51-002(a TA-51
51-002(b TA-51
54-001(a) 54-001(a) TA-54, MDA L
54-001(b) TA-54, MDA L
54-001(c) 54-001(c) TA-54, MDA L
54-001(d) TA-54, MDA L
54-001(e) TA-54, MDA L
54-001(f) TA-54, MDA G
54-002 TA-54, MDA L
54-003(b) 54-003(b) 54-015(h) TA-54, Western Part
54-004 54-004 54-004 TA-54 MDA H
54-005 54-005 54-005 TA-54, MDA J
‘ 54-006 54-006 TA-54, MDA L
54-007(a) 54-007(a) TA-54, MDA G
54-007(b) 54-007(b) TA-54, MDA G
54-007(c) 54-007(c) ’ TA-54, Western Part
54-007(d) TA-54, Western Part
54-007(e) TA-54, Western Part
54-008 TA-54, MDA L
54-009 TA-54, MDA L
54-010 TA-54, MDA G
54-012(a) TA-54, MDA G
54-012(b) TA-54, MDA L
54-013 54-013(a) TA-54, Western Part
54-013(b) TA-54, MDA G
54-014(a) TA-54, MDA L
54-014(b) TA-54, MDA G
54-014(c) TA-54, MDA G
54-014(d) TA-54, MDA G
54-015(a) TA-54, MDA G
54-015(b) TA-54, MDA G
54-015(c) ' TA-54, MDA G
. 54-015(d) TA-54, MDA G

RFI Work Plan for OU 1148 1-7 May 1992
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TABLE 1.2-1, Continued
SWMUs AND AOCs LISTED IN OU 1148

SWMUs Listed in HSWA Module' ‘SWMUs and AOCs -
Listed in 1990 SWMU Report? Location of SWMUs
Table A Table B and AOCs in OU
54-015(e) TA-54, MDA G
54-015(f) TA-54, MDA G
54-015(g) TA-54, MDA L
54-015(i) TA-54, MDA L
54-015(j) TA-54, MDA G
54-015(k) TA-54, MDA G
54-016(a) TA-54, Western Part
54-016(b) TA-54, MDA G
54-017 TA-54, MDA G
54-018 TA-54, MDA G
54-019 TA-54, MDA G
54-020 ’ TA-54, MDA G
54-021 TA-54, MDA G
54-022 TA-54, MDA G
AOCs
C-51-001 TA-51
C-51-002 TA-54 (Western Part)
C-54-001° TA-54 (Western Part)

'EPA (U.S. Environmental Protection Agency), April 10, 1990. RCRA Permit No. NM0890010515, EPA
F!egion VI, issued to Los Alamos National Laboratory, Los Alamos, New Mexico, effective May 23, 1990.
(EPA 1990, 0306)

LANL (Los Alamos National Laboratory), November 1990. “Solid Waste Management Units Report,”
Volumes | through IV, Los Alamos National Laboratory Report No. LA-UR-90-3400, prepared by Interna-
tiongl) Technology Corporation under Contract 9-XS8-0062R-1, Los Alamos, New Mexico. (LANL 1990,
014

;AOC C-54-001 is also listed as SWMU 54-016(a) and is addressed in this work plan under the SWMU
isting.

May 1992 1-8 RFI Work Plan for OU 1148
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TABLE 1.2-2
SWMUs AND AOCs IN OU 1148 RECOMMENDED FOR NFA

SWMUs Listed in HSWA Module' SWMUs and AOCs Listed in 1990 SWMU Report?

54-001(c) 54-001
54-003(b) 54-015(h)

54.013 54-613§a;
54-015(g

'EPA (U.S. Environmental Protection Agency), April 10, 1990. RCRA Permit No. NM0890010515, EPA
Relgion VI, issued to Los Alamos National Laboratory, Los Alamos, New Mexico, effective May 23, 1990.
(EPA 1990, 0306)

2l ANL (Los Alamos National Laboratory), November 1990. “Solid Waste Management Units Repont,”
Volumes | through 1V, Los Alamos National Laboratory Report No. LA-UR-90-3400, prepared by Interna-

t(ﬁggl) Technology Corporation under Contract 8-XS8-0062R-1, Los Alamos, New Mexico. (LANL 1990,

‘l’AOC C-54-001 is also listed as SWMU 54-016(a) and is addressed in this work plan under the SWMU
isting.
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1.2.2 Coordination of Corrective Actions with Resource Conservation and
Recovery Act Closures

Several SWMUs listed in the HSWA Module for OU 1148 are subject to both the
corrective action and closure provisions of RCRA (e.g., RCRA hazardous wastes
were intentionally managed at these sites after November 19, 1980). The DOE will
manage these sites in a manner consistent with the management of all of the other
SWMUsin the Operable Unitlisted inthe Laboratory’s SWMU database. As aresult,
the corrective action process will occur concurrently with the closure process,
thereby satisfying both sets of regulations. It is understood that the NMED will
maintain its role as the lead regulatory agency for these sites.

DOE/UC willimplement this strategy for severalreasons: (1) The RFVCMS portions
of the corrective action process ensure that releases are identified and mitigated as
part of a final remedy whereas compliance with closure standards does not always
guarantee mitigation; (2) This strategy allows for a consistent, coherent approach to
environmental restoration (e.g., some SWMUs in the OU are subject only to RCRA
corrective action while other SWMUs are subject to both comrective action and
closure); (3) This strategy prevents duplication of effort; and (4) This strategy is
consistent with the preamble to proposed Subpart S, which states EPA's intent to
allow extension of closure deadlines as necessary to complete corrective actions.
The final remedy for these sites will be consistent with closure performance
standards, and postclosure monitoring will continue if the waste remaining in these
sites releases concentrations of contaminants that exceed closure standards.

Several discrete pits, trenches, and shafts within material disposal areas (MDAs) L,
H, and G at TA-54 received hazardous waste after November 19, 1980, the effective
date of the RCRA hazardous waste regulations (see Table 1.2-3). Consequently,
they are subject to the RCRA interim status treatment, storage, and disposal
regulations, which include provisions goveming their closure. Since the Laboratory
made a decision to discontinue use of these units prior to receiving a permit, the
interim status closure process applies. Because authority to enforce these RCRA
closure provisions has been delegated to the NMED, and because enforcement
authority for the RCRA corrective action requirements for SWMUs remains with
EPA, NMED intends to request that EPA remove these sites from the list of SWMUs
in the Laboratory RCRA Permit that must be taken through the corrective action
process. The purpose of the State request is to eliminate dual authority over a subset
of disposal units within TA-54, and to guarantee that NMED remains the lead
regulatory agency for sites subject to the delegated closure provisions of RCRA.
However, the result of this request will be that closure of individual pits, shafts, and
trenches located adjacent to each other (less than 10 ft away in some cases) willbe
under the authority of two different regulatory agencies that may impose ditferent
technical requirements according to inconsistent schedules. Since September of
1990, the Laboratory has cooperated with NMED and EPAto ensure that the cleanup
approach taken within TA-54 is integrated, consistent, and sensible, despite
overlapping authorities.

As mentioned in Section 1.0, this document is considered a closure plan modifica-

tion, rather than an initidl submittal. This is because the Laboratory has already
submitted closure plans for the hazardous waste management units (in boldface)

May 1992 1-10 RFI Work Plan for OU 1148




Chapter 1

Introduction

identified in Table 1.2-3 as subject to closure under interim status. The closure plan
for the interim status units within MDA G was first submitted in September 1985, and
the closure plan for units within MDAs H and L was submitted in November 1986.
These early closure plans were submitted to satisty a RCRA compliance deadline,
and are deficient to achieve the goals of the current ER Program. Thus, this
document serves to modify the old closure plans by providing a work plan for site
characterization and a schedule for completion of closure activities which will be
based on the results of the field investigation.

Similar to the interim status units, there are several hazardous and mixed waste
management units within MDAs L and G that are still operating and either hold a
current permit, or the permit is in the process of being approved (Table 1.2-3,
italicized). Since the Laboratory waste management group (EM-7) plans to
consolidate and move the permitted surface storage and treatment SWMUs at MDA
L within five years, these SWMUs (italicized and underlined in Table 1.2-3) will
become subject to RCRA closure under permitted status within a time frame
amenable to the ER Program. Thus, this document also serves as a closure plan
modification for permitted units that will cease operations before the year2000, when
the ER Program is expected to begin implementing corrective measures. Original
closure plans for these units were submitted with the two RCRA Part B Permit
applications (hazardous and mixed waste). Table 1.2-4 presents a list of ER
Program documentation which will be prepared in accordance with the RCRA
corrective action process, and will simultaneously serve as closure plan modifica-
tions.

When appropriate, the Corrective Measures Design Report will also serve as a post-
closure care plan. A Corrective Measures Verification Report which will document
the effectiveness of the various corrective actions will also be submitted. This final
report will serve as a closure report/certification, and as a status report on the post-
closure monitoring program for units where waste will remain in place. Additional
periodic reports concerning post-closure care are likely to be required by the NMED.

The NMED uses a checklist to evaluate the adequacy of closure plans prepared in
the State of New Mexico. To assist their auditors, Table 1.2-5 lists the State's
minimum requirements for closure plans, indicates in which section(s) of this work
plan they are satisfied, or alternatively discusses why the element can not be found
in this closure plan modification, and where to find it now or in the future.

1.2.3 CERCLA, DOE Order 5820.2A, NEPA, and Other Laws and Orders
1.2.3.1 CERCLA

The Environmental Restoration work at the Laboratory is performed in compliance
with a RCRA Facility Permit. However, this work is also performed in accordance
with applicable sections of CERCLA, as required by DOE Order 5400.4 (DOE 1989,
0078). CERCLA Section 120 extends natural resource damage liability to federal
facilities. The firstpantofthe natural resource damage assessment is a preassessment
screen governed by regulations in Code of Federal Regulations Title 43 (43 CFR)
Part ll. The preassessment screen will be used to determine whether a complete

RFI Work Plan for OU 1148 1-11 May 1992
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TABLE 1.2-4
RCRA CORRECTIVE ACTION PHASE DOCUMENTS

RCRA Corrective Action Phase Documents
RCRA Facility Investigation/Corrective Measures Study Monthly Management Reports
(RFI/CMS) Quarterly Technical Progress Reports
Investigative Analysis Reports
9 d po RFl Work Plan
RFI Technical Memoranda
RFI Repont
Corrective Measures Implementation (CMD/CMI) CMS Work Plan
CMS Technical Memorandum
CMS Report
CMI Plan

Monthly Management Plan

Quarterly Technical Progress Reports
Correction Measures Verification Report
Post-closure Monitoring Report
Post-closure Measures Reports

May 1992 1-18 RFI Work Plan for OU 1148
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TABLE 1.2-5
NMED CLOSURE PLAN CHECKLIST

Checklist of Minimum Requirements

Work Plan Section/Compliance Description

A description of how and when each hazardous
waste manea(?emem unit will be partially, then
finally closed.

An up-to-date estimate of the maximum
inventory of wastes in storage and treatment at
any time during the active life of the facility

A description of the steps needed to remove or
decontaminate all hazardous waste residues,
contaminated system structures, equipment
structures, and spills

A schedule for closure of each hazardous waste
management unit

An estimate of the expected year of closure

A schedule for final closure, including time
estimates for each phase of closure and a total
time estimate

Plan must address all areas of hazardous waste
management, reflect changes in facility
operations or design, and provide up-to-date cost
estimates

In most cases, the method of closure will not be
ified and scheduled until the Corrective
easures Study (CMS) is completed

Each geographic area within the operable unit

has a section called Existing Information which
rovides this information on a SWMU-by-SWMU
asis

This will be done in the CMS

This will be done in the CMS.

This will be done in the CMS.
This will be done in the CMS.

Existing Information sections describe each
hazardous or mixed waste management unit,
and cost estimates are provided in Annex |

RFI Work Plan for OU 1148 1-19
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natural resource damage assessment is appropriate. The preassessment screen
will be integrated with the CERCLA ecological assessment process for this operable
unit. A general description of the preassessment screen and the ecological
assessment will be included in the next version ofthe IWP. Any modifications of the
general procedure that might be necessary for this operable unit will be described
in future progress reports of this operable unit facility investigation. This is consistent
with the Gui i i i
Environmental Restoration at DOE Facilities, 1991 (DOE 1989, 0078).

1.2.3.2 DOE Order 5820.2A

DOE Order 5820.2A, Radioactive Waste Management, was established in 1988
(replacing its 1984 predecessor) to provide policies, guidelines, and minimum

- requirements for the on-going management of radioactive and mixed waste. For

example, the Order mandates that the design of new disposal units achieves the
following performance objectives:

»  Nomember of the public should receive exposures greater than 25 mrenv
yrdueto routine operations, and the radionuclide standards in the National
Emission Standards for Hazardous Air Pollutants (NESHAPs) must be
complied with; and

* 100 years after the site closes, no intruder (member of the public
encroaching on the site) should receive a continuous dose of greater that
100 mrem/yr, and the disposal site should be designed such that an
intruder will never receive an acute (accidental, one-time) exposure
greater that 500 mrem/yr. DOE Order 5820.2A mandates a “performance
assessment” to prove that the radioactive waste management unit design
currently in use can achieve these two performance objectives. The
Environmental Protection Group (EM-8) at the Laboratory is currently
engaged in a performance assessment for MDA G. However, there are
specific provisions of the Order that apply to environmental restoration of
inactive, radioactive, and mixed waste units that first received waste after
the effective date of the Order, September 26, 1988.

1.2.3.3 NEPA Compliance

Because each ER Program phase possesses a unique potential to affect the
environment, NEPA compliance associated with ER activities at TA 51/54 will be
addressed by program phase.

1.2.3.4 Other Relevant Laws, Orders, and Requirements

Module VIl of the HSWA Permit establishes Corrective Action Requirements
(CARs). Task IV, Investigative Analysis, specifies that the permittee must identify

all relevant and applicable standards for the protection of human health and the
environment. Task VI, Identification and Development of the Corrective Action

May 1992 1-20 RFI Work Plan for OU 1148
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Alternative or Aternatives, further specifies that based onthe results of the RFI, the
permittee must identify, screen, and develop the alternatives for removal, contain-
ment, treatment, and/or remediation of contamination based on objectives estab-
lished for comective action. ‘Cleanup requirements can be divided into three
categories: (1) contaminant-specific requirements which address specific contami-
nants, (2) location-specific requirements which are based on a specific site setting,
and (3) action-specific requirements associated with specific response actions. In
the absence of more information about type and concentration of contaminants at
the SWMUs being investigated, the identification of potential CARs at this time would
be premature. The fulltabulation of potential location-specific, contaminant-specific,
and action-specific requirements will be provided in future technical reports as
adequate SWMU information is obtained through the RFI process.

13 Description.k of OU 1148 and ks SWMUs

Operable Unit 1148 is comprised of two TAs (TA-51 and TA-54). The 1007-acre OU
is located in Los Alamos County in north-central New Mexico (Figure 1.0-1). The
entire OU is within the boundaries of the Laboratory, and all OU 1148 land is under
DOE control. The boundaries of TAs 51 and 54 are shownon Figure 1.0-2. As shown
in Figure 1.0-3, TA-54 contains four MDAs operated by the Laboratory. The figure
also shows the locations of other facilities in the western pant of TA-54 and in TA-51
that contain SWMUs or AOCs. The geographic distribution of SWMUs inthe OU is
used as a basis for forming SWMU aggregates.

SWMU aggregates are formed for each of the four MDAs and are discussed in
separate sections of this work plan. SWMUs and AOCs located outside of MDAs
are assigned to associated facilities located in the western part of TA-54 and in TA-
51. The locations of the MDAs and the other facilities are shown on Figure 1.0-3.
The aggregates of SWMUs and AOCs by location at MDAs and at other facilities are
shownin Table 1.2-1 and Figure 1.2-1. Table 1.2-3 gives a brief description for each
SWMU and AOC. Descriptions of the MDAs and the other facilities in the operable
unit are given below in discussion of future land use.

1.3.1 Conceptual Model for Conditional Remedy at MDAs

The four MDAs in TA-54 will be held under institutional control by DOE with eventual
transfer to Bandelier National Monument. Corrective action for the MDAs will follow
the conditional remedy guidance presented in the proposed RCRA Subpant S. The
criteria for implementation of a conditional remedy include

protecting human health and the environment,

achieving media cleanup standards beyond the facility boundary,
preventing further significant environmental degradation,
implementing institutional controls,

continuing monitoring, and

complying with waste management standards.

RFI Work Plan for OU 1148 1-21 May 1992
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Release Transport
Source Mechanism Pathway Receptors
Area
Exposure  Residents Biota
Airbo Inhalation ® ®
. irborne :
Pits s — dustigas/vapor —P Ingestion ° °
Demmal o ®
Surface Inhalation
Shafts e —> runoff of =P Ingestion [ ) )
Loss water/sediment Dermal P °
=P of ma
containment Vapor Inhalation
movement :
Trenches = —p fo main =P Ingestion ) o
aquifer Dermal ® ®
Surface 'T' at“SPS“ \ Inhalation | ® d
- : of water, dust, -
storage > sediment, vapor =P Ingestion ° L
to canyons Demnal ® ®

Not included in OU 1148

......................................................................................

Figure 1.3-1 Conceptual model for MDAs at TA-54.
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Corrective action for the MDAs will include stabilization and post-closure monitoring
toinsure that contaminants are not being released beyond controlied site boundaries
at concentrations that exceed health risk-based standards or action levels.
Remediation of release sites located within the area of institutional control will be
based on conditional remedy requirements.

Figure 1.3-1 presents the conceptual model for the MDAs. The primary sources of
contamination are hazardous and radioactive wastes disposed in pits, shafts, and
impoundments, or held in surface storage. The primary release mechanism is ioss
of containment which results in migration of contaminants out of the controlled area.
Animals that enter the controlled area may receive direct exposure to released
contaminants. Secondary sources of contamination are gases, vapor, water, and
soil. Release mechanisms include wind, surface water runoff, and transport of
vapors within the vadose zone.

Using a phased approach, sampling plans in the work plan characterize the
concentrations of contaminants migrating away from the MDAs in each pathway.
This characterization will meet conditional remedy reqwrements to evaluate re-
leases beyond the boundaries of the MDAs.

1.3.1.1 MDA J

MDA J contains three inactive pits, one active pit for nonhazardous waste disposal,
one inactive shaft, and one active shatt for classified waste disposal. MDA J also
contains a land farming unit for treatment of petroleum contaminated soils. There
are no known releases of contaminants from MDA J. However, a Phase |
investigation willbe performed to confirm the absence or presence of contamination.
The location of MDA Jis shown in Figure 1.0-3. Background information onthe MDA
and the sampling plan is presented in Section 5.1.

1.3.1.2 MDA H

MDA H consists of nine disposal shafts (shaft number nine is subject to RCRA
closure regulations). The MDA was designated for permanent disposal of
uncontaminated classified wastes. However, tritiumis knownto have beendisposed
of in the shafts, and materials contaminated with high explosives and radionuclides
were disposed of as well. The location of MDA H is shown on Figure 1.0-3.
Background information on the MDA and the sampling plan is presented in Section
5.2.

1.3.1.3 MDAL
MDA L is an inactive chemical waste disposal facility with aboveground active

chemical and mixed waste handling and storage units. MDA L was designated for
disposal of Laboratory-generated chemical (non-radioactive) wastes.

RFI Work Pian for OU 1148 1-23 May 1992
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A volatile organic contaminant (VOC) plume is present in the ground below and
surrounding MDA L. The plume is currently monitored by the Laboratory on a
quarterly basis. Appendix A of this work plan is a voluntary corrective action plan
(VCAP) to remediate the VOC plume. The subsurface disposal units at MDA L will
be stabilized to meet conditional remedy requirements. A vapor extration study will
be conducted to determine if it is more cost-effective to excavate or treat the
source(s) ofthe VOC plume in-situ thanto perform vapor extraction for the long term.
The VCAP includes a pilot volatile extraction test program with modeling of the data
to assist in this determination. Post-closure care monitoring of the subsurface
disposalunits at MDA L willbe performed to meet conditional remedy requirements,

The surface storage and handling areas within MDA L are not disposal units and can
be remediated. However, because they are collocated with the subsurface disposal
units at MDAL, the cleanup levels willbe based on conditional remedy requirements.
R is the Laboratory's intent to let the conditional remedy requirements serve as clean
closure standards for those surface units within MDA L subject to the closure
regulations. Thus, all of the storage and handling facilities at MDA L will be clean-
closed, and no post-closure care monitoring will be required. The location of MDA
L is shown in Figure 1.0-3. Background information on MDA L and Sampling Plans
are presented in Section 5.3

1.3.14 MDA G

MDA G is the low-level radioactive waste landfill for the Laboratory, and will remain
so in the future. It is also used for the storage of low-level and transuranic mixed
wastes, and will continue to store such wastes until the new transuranic waste
certification facility at TA-54 West is opened in 1999.

Table 1-3 lists SWMUs within MDA G and their closure requirements. Remediation
of MDA G willbe conducted according to DOE Orders, closure plans, and conditional
remedy requirements. The location of MDA Giis shown in Figure 1.0-3. Background
information on this MDA and sampling and analysis plans are presented in Section
54.

1.3.2 Conceptual Model for Sites With Recreational Use Access

SWMUs addressed by this conceptual model include potential release sites at TA-
51, and the western part of TA-54. Four septic systems have been identified as
potential release sites that will require further characterization through development
of sampling plans (see Section 5.5). SWMUs located in TA-51 and in the westem
partof TA-54 are onlandthatis currently under DOE control. However, the sampling
plans forthese SWMUs are designed to provide information required for recreational
use of the land, assuming eventual transfer of the DOE property to Bandelier
National Monument.
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Figure 1.3-2 presents the conceptual model for the potential release sites. There is
no indication that the septic systems received hazardous wastes. However, after
each septic systemis taken out of service, the absence or presence of contamination
will be confirmed by sampling the contents of the septic tanks and sampling soil that
received seepage from the septic systems.

The fact that these sites may be open in the future for recreational use under
management by Bandelier National Monument requires that contamination be
remediated to meet health risk-based standards or action levels required for public
access.

The primary release mechanism is the disposal of hazardous waste or radioactive
waste to the septic system. Seepage of contaminants from the septic system could
result in contamination of the surrounding soil and the underlying tuff. Evapotrans-
piration could transport contaminants upward into soils at land surface, as could
activities by burrowing animals. Man-made excavation of the site could expose
contaminants, and over time, natural erosion processes could expose contaminated
soil.

Inhalation of contaminated dust or direct ingestion of contaminated soil in the
immediate area of septic systems is a potential pathway, as is ingestion of vegetation
grown in contaminated soil.

Transpont of contaminants off site by surface water runoff pathway or air pathway
is possible. However, due to the small size of the source area, dispersion processes
in these pathways would result in no impact on receptors. For these reasons,
contaminants released from the septic systems are not a concern for groundwater
contamination in perched aquifers in the canyons or in the main aquifer deep below
the mesa. Brief descriptions of the facilities located in TA-51 and inthe western part
of TA-54 are given below.

1.3.2.1 TA-51

TA-51 is currently the base of operations for the Experimental Engineering Test
Facility (EETF) which supports research to develop effective isolation techniques for
the burial of wastes in semi-arid climates. The EETF was built in 1980, and staff
suppont offices in EES-15 were constructed in 1986. The location of the facility is
shown on Figure 1.0-3. Additional information and the sampling plan for the septic
system is in Section 5.5.

1.3.2.2 Former Animal Holding Facility (TA-54 Western Part)

An animal holding facility was constructed in the westem part of TA-54 in the mid
1960s. The facility housed animals used by the Laboratory biomedical research
program until the late 1980s. Structures in the inactive animal holding facility are
presently being remodelled as a laboratory to analyze environmental samples. The
location of the former animal holding facility is shown on Figure 1.0-3. Sampling
information and the sampling plan for the septic system is in Section 5.5.
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1.3.2.3 Former Radiation Exposure Facility (TA-54 Western Part)

A radiation exposure facility located in the western parnt of TA-54 was in operation
from 1962 to the mid-1970s for biomedical research on the exposure of animals to
radiation. The radiation sources were removed from the facility when research was
terminated. Currently, the facility is used to study the effects of nitrogen oxides on
animals. The location of the facility is shown on Figure 1.0-3. Additional information
and the sampling plan for the septic system is in Section 5.5.

1.3.2.4 TA-54-West (TA-54 Western Part)

TA-54 West houses the nondestructive testing (NDT) facility in which transuranic
wastes stored at MDA G and destined for emplacement at the Waste Isolation Pilot
Plant in Carlsbad, New Mexico will be remotely examined and certified prior to
shipment. Construction of the NDT facility was completed in 1990. To date, the
facility has performed only limited assay and limited X-ray tests ontransuranic (TRU)
waste. The location of the facility is shown on Figure 1.0-3. Additional information
on the facility is in Sections 5.5 and 6.5 of this work plan.

1.4 Technical Approach
The technical approach used in this work plan focuses efforts on meeting required
site characterization objectives in a cost-effective manner.

1.4.1 Summary of the OU 1148 Technical Approach

The logic for the technical approach for OU 1148 is presented in Figure 1.4-1 and
is summarized as follows:

« Existing information is reviewed to develop an understanding of the
processes and events that produced each SWMU and the constituents of
concern (COCs).

» On the basis of existing information, SWMUs are classified into four
categories: No Further Action (NFA), Deferred Action (DA), Voluntary
Corrective Action (VCA), or Phase | sampling.

»  Data gathered during Phase | investigations are used to identify SWMUs

that may be recommended for NFA, DA, VCA, and SWMUs that require
further characterization with Phase |l sampling.
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Collect existing information

Decislon Polint 1*
Based on existing information,
is there any potential risk to human
health or the environment
at this SWMU?

Recommend for NFA or DA

Declsion Polint 2*
Is the existing information
sufficient to allow development
of a Phase Il sampling plan?

Perform Phase I data collection

Decision Point 3*
Do constituents of concern

exceed background and health
risk-based action levels?

Perform Phase Il data collection

Y

Perform risk assessment

Y

Recommend for NFA

Declislon Point 4*
Is there a health risk-based
impact to receptors?

*NOTE: Pending ER Program Office direction, candidate
SWMUs may be screened for voluntary corrective
Recommend for CMS action/interim action (VCA/IA) at any of these points.

It mixed waste is present, VCA/IA will be delayed until the
LANL Mixed Waste Fadility is in operation,

Figure 1.4-1 Decision process for OU 1148 (italicized terms are defined in Table 1.4-1).
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»  Phase I field investigations are conducted to characterize the nature and
extent of contamination and to obtain the data necessary for a quantitative
assessment of risk posed by COCs. Technical reports will provide results
that will be used to support decisions to either conduct additional Phase
Il sampling or proceed to the risk assessment process.

»  Quantitative risk assessment is conducted for each SWMU when the
required data have been obtained.

»  AnRFlreport is compiled that contains the results of field investigations
and recommendations for SWMUs evaluated by the decision process.
SWMUs are recommended for CMS when the analytical results exceed
RCRA Subpart S action levels or health risk-based action values for
constituents not addressed in Proposed RCRA Subpant S. The ER
Program is currently developing baseline risk assessment scenarios and
criteriathat willbe presentedinthe 1992 version ofthe IWP. This approach
will be developed in adequate time for data analysis. The remaining
SWMUs are recommended for NFA, or DA.

The approach and decision process used in this work plan are discussed in detail in
the following sections.

1.4.2 OU 1148 Decision Process

All SWMUs within OU 1148 were evaluated using the four-step decision process
ilustrated in Figure 1.4-1. Ralicized terms used in this diagram are defined in Table
1.4-1. Each of the four diamonds in the diagram represents a point at which a
decision will be made for each SWMU under consideration. To ensure simplicity in
the process, each question posed has only two possible answers, “yes”or “no.” The
process is designed to identify those SWMUs which can be recommended for NFA,
VCA, or DA as early in the process as possible, and with the least expenditure of
resources. Those SWMUs which cannot be recommended for NFA or DA after
Phase | and Il investigations and risk assessment are complete will be candidates
for a VCA or a CMS. 1t will be the policy of the ER Program Office to address any
short-term problems in the most efficient, justifiable manner feasible. Principles of
the “observational approach”described in the IWP (LANL 1991, 0553) will be utilized
to focus the corrective action process on the earliest possible implementation of an
acceptable alternative. The IWP prescribes that solutions to most short-term
problems will take the form of VCAs. Although expeditious implementation of VCAs
short circuits the normal corrective action process, any plans for these actions will
be subject to the same degree of regulatory scrutiny as plans for final corrective
measures which are selected as a result of a CMS. The plans for VCAs must be
approved by the EPA prior to use in a corrective action as a final remedy.

1.4.2.1 Observational Approach

This RFI Work Plan employs the observational approach described in Appendix J of
the IWP (LANL 1991, 0553).
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TABLE 1.4-1
TERM DEFINITIONS

Constituents of Concern: Organic, inorganic, or radioactive solids, liquids, or gases that, due to quantity,
concentration, or physical/chemical characteristics, may present a threat to human health or the environ-
memnt.

Existing Information: Information collected to date from published and unpublished records pertaining to
the history or processes of a SWMU. Records can include written communication such as reports,
memoranda, letters, notes, or cakeulations. Verbal communication can be considered as archival data.
Archival data generally has unknown data quality.

Human Health or Environment: Pertaining specifically to the health and environment of the general public
(exclusive of health concerns for Laboratory employees, which is regulated by OSHA).

Phase |. The initial sampling phase of site assessment work to collect adequate information to confirm
the presence or absence of contaminants of concem in the environment. Information collected during
Phase | sampling and analysis will determine if Phase !l sampling is necessary.

Phase Il: The second sampling phase of site assessment at SWMUs that have contaminants of concern.
Phase Il sampling and analysis will provide required data on the physical-chemical characteristics of the
site and will delineate the nature and extent of contamination. Data collected will be used for contaminant
fate and transport modeling, risk assessment, treatability studies, and corrective measure studies, as
required.

Potential Risk: A judgmental determination on the potential release of contaminants of concern to the
environment at a SWMU based solely on archival data. A potential risk is based on the likelihood that a
release may have occurred at a SWMU and may have entered a potential migration pathway leading to
off-site receptors. Active waste management activities conducted under DOE Orders do not represent a
risk to off-site receptors. Because specific SWMUs contain retrievable waste managed under DOE
Orders until it is certified as TRU waste that will be packaged to meet WIPP waste acceptance criteria,
these SWMUs will be recommended for deferred action at Decision Point 1. Criteria for recommending
SWMUs for NFA or DA are given in Tables 1.4-2 and 1.4-3.

Site Characterization: Determination of the properties of the site as related to the potential for human
health or environmental risk. The properties can include waste location and extent of migration as well as
geological and hydrological properties of the site.

Waste Characterization: Determination of the constituents of concern, their amounts, and their physical
and chemical forms. The determination can be made using existing records, or actual analytical mea-
surements.

May 1992 1-30 RF1 Work Plan for OU 1148

o P [P




Chapter 1

Introduction

1.4.2.2 Phase | Sampling Process

Phase | sampling will be performed at SWMUs in which contamination is suspected
but not confirmed by existing information. Phase | sampling points can be chosen
that have a high probability of yielding definite results. Data acquired through Phase
| investigations will serve as inputs for Decision Point 3 which includes the Phase Il
sampling effort. Results willbe analyzed with regard to sources of variability and the
impact of vaniability on the Phase Il effort.

1.4.2.3 Phase ll Sampling and Modeling Process

The purpose of Phase Il sampling is to determine the nature and extent of
contamination at a site. As data become available, the Phase Il SAPs will be
reviewed for completeness and suitability, and the SAPs will be revised as
appropriate. The data set resulting from Phase |l will meet requirements for risk
assessment.

1.4.2.4 Risk Assessment Process

The ER Program is currently developing baseline risk assessment scenarios and
criteria that will be presented in the 1992 version of the IWP. This approach will be
developed in adequate time for data analysis.

1.4.2.5 Decision Point 1:

On the basis of existing information, is there any potential risk to human
health or the environment at this SWMU?

The function of Decision Point 1 is to differentiate between SWMUs that clearly do
not pose a potential risk to receptors (and are therefore recommended for NFA),
those subject to separate regulatory authority and those that will require further
investigations. This decision may be made on the basis of qualitative existing
information, and requires professional judgment on the part of the decision maker.
Each recommendation of NFA must be justified by one or more of the criteria listed
in Table 1.4-2 and recommendations for DA -must meet the criterion given in Table
1.4-3. SWMUs at OU 1148 recommended for NFA or DA at Decision Point 1, and
the criteria used for the basis of such recommendations are discussed in Section 6.
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TABLE 1.4-2
CRITERIA USED FOR A RECOMMENDATION OF NFA' OR DA’AT DECISION POINT 1

NFA CRITERIA

(11 .)The sl'rte was never the location of hazardous- or radioactive-waste generation, treatment, storage, or
isposal.

2.)The solid waste management unit (SWMU) was never constructed, installed, or used.

3.)The SWMU was constructed after November 18, 1987 and has always operated under a permit.
4.)The site has undergone or is scheduled to undergo remediation or voluntary corrective action under the
RCRA Operating Permit or Interim Corrective Measures. Corrective measures were or will be subject to
approval by the Environmental Protection Agency (EPA).

5.)Currently available data indicate that the SWMU has undergone characterization or cleanup, and that
constituents of concern (COCs) are not present in concentrations that exceed heatth risk-based action levels.

DA CRITERIA

1.)The SWMU is an active waste management site subject to separate authority, such as HSWA Section
300(a) or TSCA.

NFA': No Further Action
DA2 Deferred Action
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1.4.2.6 Declsion Point 2:

Is existing information sufficient to allow development of a Phase Il sampling
plan?

Existing information will be judgmentally reviewed against several criteria to help
determine it Phase | or Phase Il sampling is more appropriate. These criteria include
the following:

»  probability that COCs are present and correctly identified,
*  probability that the lateral and horizontal extent are accurately known,

*  suitability of existing analytical data (for both location and analytes) for the
design of a Phase Il SAP, and

»  knowledge of experimental or operational processes that contributed to
the SWMU waste stream.

Because most of the available information on waste at OU 1148 is from archival
records rather than from analysis of waste, field investigation and analysis will be
necessary to characterize the waste (e.g., determine all COCs) and to collect data
needed for modeling or risk assessment.

Decision Point 2 does not provide a mechanism for recommending SWMUs for NFA
or DA. Decisions made at Decision Point 2 produce two sets of SWMUs: one set
that requires Phase | sampling and another set that can proceed directly to Phase
Il sampling. On the basis of existing information, no SWMUs in OU 1148 qualified
for Phase Il SAPs.

1.4.2.7 Decision Point 3:

Dothe datacollected in Phasel sampling confirmthe presence of COCs at this
SWMU?

At Decision Point 3, analytical data are used to identify SWMUs that can be
recommended for NFA and SWMUs that require Phase Il characterization.

The presence of COCs at a SWMU is considered confirmed if:
* asample contains any COC in a concentration that exceeds the back-
ground level for that constituent when analyzed by SW-846 or Level V
analytical methods, and

« theconcentration of that COC exceeds a health risk-based action level for
that constituent.
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i a health risk-based action level for a constituent does not presently exist, then the
measurement of a concentration above the detection limit and background level will
suffice to be considered sufficient confirmation ofthe COCs presence, and indication
that a health risk-based action level should be developed.

The absence of COCs is confirmed if none of the suspected constituents are
detected, or no suspected COCs exceed their respective background levels. The
ER Programis currently conducting a pilot study on soils and the Bandelier tuff. The
study will determine the background concentration range oftarget analyte list metals
and radionuclides. The investigation will also collect data on some physical and
chemical parameters that control mobilities of the constituents. Initial results of the
study will be presented in the 1992 version of the IWP, and will be available for use
in adequate time for data analysis. -

1.4.2.8 Decision Point 4:
Do COCs at this SWMU result in a health riSk-based impact to receptors?

The purpose of Decision Point 4 is to allow an evaluation of the total set of valid data
for each SWMU. Concentrations of COCs at each SWMU will be compared to the
action levels for each COC present. A recommendation of NFA at this point in the
decision process will be justified for a SWMU if the mean sample concentration for
any listed COC does not exceed the risk-based action level for that COC.

A CMS (or an alternative response action) is required for SWMUs at which one or
more COCs are present at a level that exceeds the risk-based action level specified
in 40 CFR 264 Proposed Subpart S or the heath risk-based level developed by the
Laboratory for that constituent. The ER Program is currently developing baseline
risk assessment scenarios and criteria that will be presented in the 1992 version of
the IWP. This approach will be developed in adequate time for data analysis. The
derivation of action levels for constituents which have no action level under 40 CFR
264 Proposed Subpant S will also be considered in the 1992 IWP. If further site-
specific risk assessment indicates that human health and the environment are not
at risk, then a recommendation of NFA may be appropriate.

1.4.3 Data Quality Objectives

To ensure that data of appropriate and sufficient type, quantity, and quality are
collected during Phase | and Phase Il sampling, the Data Quality Objectives (DQO)
Process (Neptune 1990 0748, Neptune 1990 0684, Ryti 1990 0714) has been
applied to the development of the Phase | and Phase Il SAPs.

The seven steps in the DQO Process are as follows:

1.) State the problem to be resolved.
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2.) Identify the decision to be made (or the question that must be answered).
3.) ldentity inputs to the decision (or identify data needs).

4.) Specify the domain of the decision.

5.) Develop a decision rule (or logic statement).

6.) Develop uncertainty constraints.

7.) Optimize design for obtaining data (develop sampling and analysis plans).

1.4.3.1 Phase | Data Quality Objectives

DQOs forthe Phase | SAPs are discussed in following sections and shown in Figure
1.4-2.

1.4.3.1.1 Problem Statement

For many ofthe SWMUs within OU 1148, some COCs are expected, but no data are
yet available on the concentrations or specific locations of contaminants. Environ-
mental samples must be collected and analyzed to confirmthe presence or absence
of COCs.

1.4.3.1.2 Question to be Answered

Do the data from Phase | sampling confirm the presence of COCs at this SWMU?
This question and its two possible answers are discussed in Section 1.4.2.7.

1.4.3.1.3 Decision Inputs/Data Needs

Two sets of decision inputs (data needs) that are necessary to support the decisions
made at Decision Point 3 have been identified. These sets include the following:

+ information necessary to design an effective Phase Il SAP, and
« fieldand analytical data that will be collected during the sampling program.

The first set includes information that must be gathered before development of the
sampling plan. The second set includes the concentrations of COCs at the site as
determined by field and laboratory analyses of samples collected at the site. This
description includes the COCs that are suspected at each SWMU, and the media in
which the COCs are most likely to occur. Selected key samples will be subjected
to analysis for the complete set of analytes of concern as giveninthe Generic Quality
Assurance Project Plan (LANL 1991, 0412). This will ensure that potential COCs will
not be missed. This description is meant to be a bridge between the development
of DQOs and the preparation of the SAPs. Design of the SAP hinges on two
important considerations:

*  What COCs are suspected at the site at present?
*  Where arethe highest concentrations of those COCs most likely to occur?
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Problem
Statement:

Question to
be Answered:

Data
Needs:

Problem
Domain:

Logic
Statement:

Uncertainty
Constraints:

Sampling and
Analysis Plan:

DATA QUALITY OBJECTIVES FOR PHASE |

The presence or absence of constituents of concern within
OU 1148 require further characterization

|

Do the data collected in Phase | Sampling confirm the
presence of COCs at this SWMU?

1

o Field data (survey and screening resuits)

* Analytical data (concentrations of COCs)

¢ Site processes

* Potential release mechanisms

* Site history

¢ Potential COCs and daughter or degradation products

The problem domain includes potential receptors, spatial boundaries,
and temporal constraints. Local area residents and biota comprise
potential receptors. Spatial boundaries of the SWMU are defined by

the limits of migration of COCs. Temporal constraints are a function

of constituent-specific chemical and physical properties.

if concentrations of all analyzed COCs are below detection limits or
natural background levels, then recommend for No Further Action;
otherwise, proceed to Decision Point 4.

]

Sampling plans will be designed on the basis of professional
judgement to minimize the chance of obtaining false negative
results.

See Section 5.0

Figure 1.4-2 Data Quality Objectives for Phase |.
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Consideration of these questions will help to determine the locations and depths for
collection of samples and the list of COCs to be analyzed. Therefore, the following
decision inputs must be determined before the SAP development:

»  processes that have operated at the site,

«  potential historical releases,

»  COCs potentially released to the environment,

* likely present state of parent COCs (daughter products of radionuclides,
degradation  products of organic compounds, etc.), and

»  behavior of COCs by medium of concern, including migration potential.

1.4.3.1.4 Problem Domain

The problem domain includes potential receptors (local area residents, site visitors,
andbiota), spatial boundaries (the area of arelease and spatial limits of contaminant
migration), and temporal constraints. Under current land use scenarios, OU 1148
SWMUs will remain under DOE control for the foreseeable future with eventual
transfer of control to Bandelier National Monument.

1.4.3.1.5 Decision Rule/Logic Statement
The decision made at Decision Point 3 will be based on the following rule:

If the maximum concentration of any COC in any sample does not exceed
detection limits or the natural background concentration for that constitu-
ent, the SWMU will be recommended for NFA. Otherwise, the SWMU will
undergo further study.

No statisticaltreatment of the data will be employed in making a decision at Decision
Point 3 except for statistical tests of significant difference between the individual
sample concentration and the background concentration. Any type of averaging of
individual sample results would dilute the maximum value and increase the chances
of making a false negative error, determining that COCs are absent when they are
actually present.

1.4.3.1.6 Uncentainty Constraints
To fully validate and define a decision to recommend a SWMU for NFA at Decision
Point 3, Phase | SAPs have been designed to minimize the chances of obtaining

false negative results. This has been done by focusing sampling toward areas
judged to most likely contain the highest concentrations of COCs. Although
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Problem
Statement:

Question to
be Answered:

Data
Needs:

Problem
Domain:

Logic
Statement:

Uncentainty
Constraints:

Sampling and
Analysis Plan:

DATA QUALITY OBJECTIVES FOR PHASE Il

For those SWMUs where contaminants of concern (COCs) are
present, the nature and extent of contamination must be determined.

Do COCs at this SWMU exceed action levels or have an aggregate
risk above the ER program threshold value?

Nature and Extent of
Contamination

- types of COCs present

- concentrations of COCs

- physical / chemical
characteristics ot COCs

- vertical and lateral extent
of COCs

- plume dimensions

Media Characteristics

- soil and/or rock type

- porosity & permeability

- physical & chemical properties
of soil (e.g., ion exchange,
sorption qualities, moisture
content, grain size distribution)

- heterogeneity in media

Introduction

- wind velocity and direction

|

The problem domain includes potential receptors, spatial boundaries,
and temporal constraints. Local area residents and biota comprise
potential receptors. Spatial boundaries of the SWMU are defined by

the limits of migration of COCs. Temporal constraints are a function

of constituent-specific chemical and physical properties.

if no individual COC exceeds its action level, and the aggregate risk
value for all COCs present does not exceed the ER Program
risk-threshold value, then recommend this SWMU for NFA;
otherwise, recommend for CMS.

Sample mean concentration estimates and confidence intervals and
will be selected by the acceptable uncertainty needed for risk
assessment purposes (Sec. 1.4)

3

Developed using Phase | results

Figure 1.4-3 Data Quality Objectives for Phase |l.
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statistical interpretation of the Phase | data will be done, no prior constraints were
placed before sampling. No attempt is made in Phase | to limit the chances of false
positive errors, as these errors would be identified during Phase 1l sampling.

1.4.3.2 Phase Il Data Quality Objectives

DQOs for Phase Il SAPs have been developed using the seven-step process and
are discussed below and shown in Figure 1.4-3.

1.4.3.2.1 Problem Statement

For the majority of SWMUs in which the presence of COCs has been confirmed,
either by existing information or data collected during Phase | sampling, a complete
picture of the nature and three-dimensional extent of contamination is not known.
Environmental samples must be collected and analyzed to define the nature and
extent of contamination so that the health risk posed by the COCs can be assessed.

1.4.3.2.2 Question to be Answered

Do contaminants of concern at this SWMU exceed background concentrations and
action levels. This question and its two possible answers are discussed in Section
1.4.25.

1.4.3.2.3 Decision Inputs/Data Needs

The purpose of Phase Il sampling is to obtainthe data needed to support the decision
made at Decision Point 4. In general, the information about the nature and extent
of contamination at the site must facilitate a health risk assessment. To this end, two
sets of decision inputs must be defined during Phase Il sampling. These sets include

» the spatial extent of the contaminant plume, in three dimensions, and
migration potential over time, and

» the concentrations of all COCs present at various locations and depths
within the plume.

To develop a SAP that will obtain these data, all information obtained to date must
be considered, including data collected during Phase | investigations. Before an
adequate Phase Il SAP can be designed, the following decision inputs must be
considered:

*  What COCs are known to be present at the site?

*  Which area(s) is likely to have maximum concentrations of COCs?
*  What additional information is needed to perform a risk assessment?

May 1992 1-40 RFI Work Plan for OU 1148
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1.4.4.1 Analytical Levels

The determination of analytical levels for field and laboratory tasks are required to
set data quality standards for the project. Analytical levels are divided into five
distinct categories as depicted in Table 1.4-6. Levels lll and IV are associated with
strict mobile or facility laboratory protocol and documentation that will generate high-
quality, defensible data. Level V will accommodate all special analytical methods
that are not covered under standard Level lll or IV parameters. Investigations at OU
1148 will be performed under a combination of analytical levels to meet the specific
needs.

1.4.4.1.1 Phase | Analylical Level

Phase | investigations will be performed under analytical Levels |, Il, and lll. Level
| field screening will include a variety of portable field instrumentation or field test kits
that can continually or periodically give information on site conditions. Level |
observations are also used as a critical part of the site health and safety plan and for
evaluation of samples to determine proper shipping procedures. Additional details
concerning the instrumentation and methods for each SAP are given in Chapter 5.

Level Il activities will include the use of field survey methods and portable field
laboratories (Table 1.4-6). Field surveys include the use of surface or borehole
geophysics to assist in remote sensing activities or in the location of sample points.
Soil vapor surveys using portable instruments are very useful in providing qualitative
to semiquantitative data of samples in the field. Mobile analytical laboratories can
provide quantitative information on samplesthat canbe usedto supportfield strategy
decisions. At Level Il, mobile analytical laboratories will have less rigorous Quality
Assurance/Quality Control (QA/QC) and sample documentation.

Level Il will be implemented during Phase | activities to obtain quality analytical data
trom field mobile laboratories or facility laboratories that can support any decisions
made for each SWMU. Inparticular, this data must be of sufficient quality to support
a recommendation of NFA. Under Level lll at OU 1148, strict QA/QC and sample
documentation procedures will be followed (as discussed in Annex ). Laboratory
protocol for sample analysis will be performed using EPA's “Test Methods for
Evaluating Solid Waste, SW-846,” for organic compounds and metals. Radionu-
clides will be analyzed as outlined in Section 5.4.

1.4.4.1.2 Phase Il Analytical Levels

Phase |l analytical levels will be similar to those used in Phase | (Levels |, I, and 11}
withthe additionof Levels IV and V. Level IV data quality will be used as appropriate
for confirmation of Level lll or archival analytical data which can include analyses for
nonconventional parameters, method modifications, physical testing of soils or rock
or specific constituents specified in 40 CFR 261 Appendix Vili or in 40 CFR 264
Appendix IX. Level V analyses will be performed for all of the nonstandard

RF1 Work Plan for OU 1148 1-45 V May 1992
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TABLE 1.4-6
INSTRUMENTATION AND METHODS FOR PROPOSED
ANALYTICAL LEVELS

LEVEL I; FIELD SCREENING

- Portable Instruments

FIDLER/Violinist

Photoionization Detector (PID

Flame lonization Detector (FID)

pH, Temperature, Conductivity Meter

LEVEL II: FIELD SURVEYS/INSTRUMENTATION

. . L] . L] L] 1] ]

Mobile Analytical Lab (limited QA, documentation)
Electron Capture Detector (ECD)

Borehole Geophysics

Gas Chromatography with a PID, FID, or ECD
Soil Vapor Surveys (portable instruments)
Radiological Screening Laboratory

Combustible Gas Indicator (CGl)

Oxygen Level Indicator

LEMELJILLAB.QBAIQBLMEIH.QQSAN.SIBLLMENIAILQN

SW-846 Protocol for soil, air, and water analysis for volatile and semivolatile organic compounds,
organochlorine pesticides and PCBs, and metals using Los Alamos, off-site, or mobile laboratories
(see Table 5.4-3 for more detail)

Instrumentation typically includes gas chromatography (GC), gas chromatography/mass spectrom-
etry, inductively coupled plasma atomic emission spectroscopy (ICAP), or atomic absorption (AA)

LEVELV: LABORATORY METHODS

ASTM protocol for soil/rock testing

Method specific protocol

Laboratory, Department of Energy (DOE%S or EPA analytical methods for radionuclides, or miscella-
neous analyses (see Generic LANL-ER-QAPjP)
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The Phase Il SAPs will be designed to provide the necessary data to adequately
characterize the source constituents, the migration pathways, and the potential
receptors. Some of the data that might be required for source characterization are
outlined in Table 1-8. This list represents a broad range of potential data needs,
based on the present understanding of the conceptual model, and can be modified
accordingtothe results of the Phase | sampling effort, and the specific nature of each
MDA. Each MDA will have specific data needs as described in Chapter 5. Similarly,
Tables 1-9 and 1-10 include a broad range of data needed for pathway character-
ization and receptor characterization, which are also discussed more specifically for
each MDA in Chapter 5.

1.4.3.2.4 Problem Domain

The problem domain for Phase Il sampling is the same as that in Section 1.4.3.1.4.

1.4.3.2.5 Decision Rule/Logic Statement
If no individual COC exceeds its background concentrations and action level, the

SWMU will be recommended for NFA; otherwise, the SWMU will be recommended
for CMS.

1.4.3.2.6 Uncertainty Constraints

The ER Program is currently developing baseline risk assessment scenarios and
criteria that will be presented in the 1992 version of the IWP. This approach will be
developed in adequate time for data analysis. The uncertainty constraints required
to allow supportable comparisons with concentrations derived from risk assess-
ments will also be described in the 1992 IWP.

1.4.4 Field and Analytical Data Quality Requirements

Data quality requirements for field and analytical data collected at OU 1148 are
governed by the need to make defensible, risk-based decisions for each SWMU.
The information collected will be based on sound professional judgment, required
EPA protocol, statistical requirements, and overall data objectives for the project.
The two-phased site assessment approach proposed for OU 1148 s a logical means
of obtaining the goals of the RFI. This section will discuss data quality requirements
concerning analytical levels, analytical methods, PARCC (precision, accuracy,
representativeness, completeness, and comparability) parameters, and field data
quality requirements.

May 1992 1-44 RF1 Work Plan for OU 1148
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procedures that are not included under Level |1l analytical methods. Quality control
and documentation for Level V will be equivalent to procedures defined for Level lil
to maintain the defensibility and quality of data.

1.4.4.2 Analytical Methods and PARCC Parameters

Analytical methods for analyzing soil, water, and air samples collected at OU 1148
for the ER Program follow standard laboratory protocol recognized by the EPA.
Testing for volatile and semivolatile organic compounds, organochlorine pesticides/
PCBs, and inorganic metals will be performed using EPA’s “Test Methods for
Evaluating Solid Waste,” SW-846 (EPA 1986, 0291). Analytical methods that willbe
used are specified in Table B.9-1 of Appendix B. Analyses for radionuclides will be
performed as described in SAPs developed for MDA G characterization.

Tables V.3 through V.12 and IX.1 in the Laboratory’s Generic Quality Assurance
Project Plan (QAPjP) (LANL 1991, 0412) contain additional information concerning
these analytical methods for constituents of interest at OU 1148. The QAPjP lists
the individual constituents analyzed under each method, the corresponding chemi-
cal abstract service numbers, and the practical quantitation (PQL) or detection limits
(DL) for each constituent.

PARCC parameters are analytical, and sampling quality assurance goals that are
established to ensure that quality data are generated. A thorough discussion of the
PARCC parameters for the Laboratory ER Program is presented in Section 5.0 of
the Generic QAPjP.

1.4.4.3 Sample Collection Quality Requirements

Numerous field activities have an impact on the overall data quality for an environ-
"~ mental restoration program. These include equipment calibration schedules and
procedures, sample method selection and technique, sample containers, preserva-
tives, sample holding times, the number or type of quality control samples, sample
documentation, and equipment decontamination. To ensure that data quality is
maintained in the field, specific details for each of these quality assurance activities
are included as part of the SAPs (Section 5.0) and in the Laboratory Standard
Operating Procedures (SOP) Manual for the ER Program.

1.4.4.4 Decision Analysis Methodology

The decision analysis approach, which provides for efficient identification and
evaluation of corrective measures alternatives is described in Appendix | of the IWP.
This appendix describes how decision analysis will be used in the ER Program.
Because the decision analysis process is being developed concurrently with this
work plan, the process will be applied to this operable unit during the first year of field
work, reflecting the decision-making framework described in the IWP. Future
documents describing work at the operable unit will also reflect this approach.

RF1 Work Plan for OU 1148 1-47 May 1992
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1.5 Organization of the OU 1148 Work Plan

The OU 1148 RFI Work Plan is prepared pursuant to both the HSWA Module (EPA
1980, 0306) and the IWP (LANL 1991, 0553). The HSWA Module sets out the
general scope of the work plan for the RFI; establishes the correspondence between
the RFI tasks identified in EPA guidance documents (EPA 1989, 0088) and the
equivalent ER Program tasks; and specifies the requirements to be fulfilled by the
IWP and the OU work plans.

The requirements are summarized in Table 1.5-1 which is extracted from page 32
of the HSWA Module. An additional requirement of the HSWA Module is that
detailed outlines for the task-specific RI/FS documents will be provided in the IWP.
Table 1.5-2 showsthatthe OU 1148 work plan explicitly meets the alternate RFl work
plan outline given in the IWP (LANL 1991, 0553).

May 1992 1-48 RFi Work Plan for OU 1148
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Chapter 2 : . Background Information

2.0 BACKGROUND INFORMATION FOR OPERABLE UNIT 1148
2.1 Description

Operable Unit (OU) 1148 consists of SWMUs identified in Technical Areas (TAs) 51
and 54. The two TAs are located on an east-west trending mesa (Mesita del Buey)
that is bounded by Cafnada del Buey to the north and Pajarito Canyon to the south.
The TAs are on DOE controlled property. The geographic location of the OU and
the boundaries of the TAs are shown on Figures 1.0-1 and 1.0-2 respectively.

TA-51 is currently the base of operations for the Experimental Engineering Test
Facility (EETF) which supports research to develop effective isolationtechniques for
the burial of wastes in semi-arid climates. Experiments include waste cover and
stabilization alternatives, land reclamation, and contaminant movement. The EETF
was built in 1980, and staff support offices were constructed in 1986.:

TA-54 contains four material disposal areas (MDAs G, H, J, and L) and supporting
offices. The four MDAs are enclosed by security fences. MDA G has been the low-
level radioactive waste landfill for the Laboratory since 1957, and will remain so
indefinitely. MDA G is also used for the storage of low-level and transuranic (TRU)
mixed waste, and will continue to store such wastes in support of the newly
constructed facility at TA-54 West for nondestructive testing (NDT) of TRU waste.
MDA H s an inactive, designated permanent disposal facility for the Laboratory that
consists of nine shafts in which classified waste was deposited from 1960 until 1986.
MDA J is an active disposal facility for disposal of administratively controlled waste,
for surface storage of nonfriable asbestos, and for landfarming of petroleum-
contaminated soils. Waste disposal began at MDA J in 1961. MDA L is an inactive
chemical waste disposal facility in which chemical waste was deposited in pits,
impoundments, and shafts from the late 1950s until 1985. Active chemical and
mixed waste handling and storage units are now present on the surface. MDA L is
permitted for hazardous waste storage and the Laboratory intends to reserve the
space for this purpose indefinitely.

The westemn part of TA-54 houses the former radiation exposure facility which is
currently being used to study the effects of nitrogen oxides on animals. There are
no radiation sources at the facility. The former animal holding facility in the westemn
part of TA-54 is currently being remodelled for use in operations at the TA-54 West
NDT facility. TA-54 West is the site of final verification testing and certification of
radioactive TRU waste that will be transported to the Waste Isolation Pilot Project
(WIPP) site. Construction of the facility was completed in 1990, but operations to
test waste have not been initiated. The locations of MDAs and other facilities in the
OU are shown in Figure 1.0-3.
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2.2 Operational History

Since the designation of the Mesita del Buey for military and scientific purposes in
1942, the primary function of OU 1148 has been to serve as a waste disposal area
for the Laboratory. A chronological history of operations at OU 1148 is shown in
Table 2.2-1. In the following section, the past waste management practices at the
OU 1148 MDAs and facilities are discussed in detail.

2.3 Past Waste Management Practices

Radioactive waste disposal began at TA-54 in 1957 when MDA G, the largest
disposal area at the Laboratory, was chosen for this purpose. MDA G was an
isolated location that offered ample space for disposal activities over a period of
years (Rogers 1977, 0216). Priorto the designation of MDA G for radioactive waste
disposal, low-level radioactive solid wastes were landfilled at various sites through-
out the Laboratory.

The disposal of nonradioactive chemical wastes at TA-54 commenced in the late
1950s with the excavation of Pit A at MDA L. Additional pits, surface impoundments,
and shafts were excavatedinthe 1970s and 1980s as the volume of chemical wastes
generated at the Laboratory increased along with the need for centralized waste
management facilities.

The Laboratory used MDA H for the disposal of classified wastes from May 1960 to
August 1986. MDA H contains nine disposal shafts that are located within a fenced,
rectangular area. Eight of the disposal shafts are sealed. The one shaft that is not
sealed last received waste in 1986. The Laboratory does not currently plan on
depositing additional waste in MDA H.

The Laboratory began disposing of administrative-controlled waste at MDA J in
1961, with the excavation of Pit 1. Administratively-controlled wastes are those
nonhazardous, nonradioactive wastes over which the Laboratory wishes to maintain
ongoing control, even after disposal. The wastes themselves are largely innocuous:
paper, degaussed magnetic computer tape, safe locks, and treated sand from the
pads on which explosives are tested. Two pits were excavated, filled, and closed
(Section 5.1). Two disposal shafts were excavated; one is filled, and is scheduled
to be sealed in 1992. Currently, one pit and one shaft are actively used for waste
disposal; two new pits have been excavated and are presently empty.

A radiation exposure facility located in the western pan of TA-54 was in operation
from 1962 to the mid-1970s for biomedical research on the exposure of animals to
radiation. The radiation sources were removed from the facility when research was
terminated. Currently, the facility is used to study the effects of nitrogen oxides on
animals. An animal holding facility was constructed in the western part of TA-54 in
the mid 1960s. The facility housed animals used by the Laboratory biomedical
research program until the late 1980s. Structures in the inactive animal holding
facility are presently being remodelled as an analytical laboratory for environmental
samples.
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Beginning Date

1942

1950s

1957

1961

1961

1962

Mid 1960s

1980

1985

1987

1990

1990

TABLE 2.2-1

HISTORY OF OPERATIONS AT OPERABLE UNIT 1148

End Date

Present

1985

Present

1986

Present

Mid 1970s

Late 1980s

Present

Present

Present

Present

Present

RF1 Work Plan for OU 1148

Location and Operation

Mesita del Buey, including OU 1148, is designated for military
and scientific purposes.

[A-54 MDA L is used for the disposal of nonradioactive
chemical wastes. Other activities include chemical waste
treatment and storage.

TA-54 MDA G is used for disposal of radioactive wastes.
[A-54 MDA H is used for the disposal of classified wastes.

TA-54 MDA J is used for the disposal of nonhazardous,
administratively controlled wastes, nonfriable asbestos storage,
and land-farming of petroleum-contaminated soils.

-54 Radiation [ ility is used for biomedical
research on the exposure of animals to radiation.

TA-54 Animal Holding Facility is used to house animals for the

Laboratory Biomedical research program.

JA-51 Experimental Engineering Test Facility supports research
to develop effective isolation techniques for the burial of wastes
in semi-arid climates.

JA-54 MDA L is used for the treatment and storage of
nonradioactive chemical wastes (no waste disposal).

TA-54 Former Radiation Exposure Facility is used for research
on the exposure of animals to the oxides of nitrogen.

TA-54 West includes facilities for nondestructive testing of TRU
waste containers and for preparation of TRU waste containers
for shipment.

TA-54 Former Animal Holding Facility is remodeled as an analytical ’

laboratory.
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TA-54 West houses the nondestructive testing (NDT) facility in which TRU wastes
stored at MDA G and destined for emplacement at the Waste Isolation Pilot Plant
in Carlsbad, New Mexico will be remotely examined and certified prior to shipment.
Construction ofthe NDT facility was completedin 1990. To date, the facility has only
performed limited assay and X-ray tests on TRU waste, and the facility will not be
ready for full-scale operation until all DOE safety and environmental documentation
has beenreviewed and approved. The primary wastes generated at TA-54 West so
far have been office sanitary wastes.

TA-51 is currently the base of operations for the Experimental Engineering Test
Facility (EETF) which supports research to develop effective isolation techniques for
the burial of wastes in semi-arid climates. The EETF was built in 1980, and staff
support offices in EES-15 were constructed in 1986.

2.4 Current Waste Management Practices

Operations at TA-54 are currently under the administrative control ofthe Laboratory’s
Waste Management Group, EM-7. The overall objective of the Waste Management
Group is to safely manage liquid and solid wastes generated throughout the
Laboratory to prevent the release of radioactive and hazardous materials to the
environment. Current operations at TA-54 support this objective through the
collection, transpon, treatment, storage, and disposal of wastes pursuant to
applicable federal and state regulations and DOE requirements. In addition, the
operations at TA-54 support Laboratory-wide efforts to minimize the generation of
wastes through proper segregation, recycling and reuse, and on-going research
activities to reduce the quantities of radioactive and hazardous wastes so that
treatment, storage, and disposal operations are minimized.

2.4.1 TA-54, MDA J

The Chemical and Mixed Waste Section, which operates MDAL, is also responsible
for the management of nonregulated, administratively-controlled and classified
wastes that the Laboratory maintains onsite. These wastes are disposed at MDA
J, and consist solely of nonhazardous and nonradioactive solid wastes. Asbestos
contained in plastic bags is stored in roll-off dumpsters, and beginning in January
1991, petroleum-contaminated soil from underground storage tank releases was
thin-spread in a separate area (these wastes are not classified as hazardous
pursuant to 40 CFR 261). The purpose of the land farming project is to remediate
the soil through biodegradation and volatilization processes. Additional information
on MDA J is in Section 5.1 of this work plan.

2.4.2 TA-54, MDAH

MDA Hwas used forthe disposal of classified wastes from May 1960 to August 1986.
No waste disposal has occurred at MDA H since 1986, and the Laboratory has no
plans for additional waste disposal there. Of the nine disposal shafts constructed at
MDA H, eight have been sealed and covered so that their exact location is not
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obvious. The area containing the nine disposal shafts is fenced, with locked gates
to prevent unauthorized access. Additional information on MDA H is in Section 5.2
of this work plan.

243 TA-54, MDA L

The Chemical and Mixed Waste Operations Section of the EM-7 Waste Manage-
ment Group collects chemical wastes at the generator sites and transports them to
MDA L for appropriate treatment, storage, or disposal. MDA L is designated for
chemical and low-level mixed waste treatment and storage, PCB-contaminated
waste storage, and nonhazardous chemical waste storage.

The hazardous waste units are operated in compliance with the Laboratory's
Resource Conservation and Recovery Act (RCRA) permit. Mixed waste container
. Storage units are under RCRA interim status awaiting modification of the permit by
the New Mexico Environment Department (NMED). All waste management
activities are conducted within the framework of standard operating procedures and
operating instructions, which themselves reflect broader Laboratory and DOE
Environmental, Safety and Health (ES&H) policy and guidance. For example,
wastes are segregated by Department of Transportation (DOT) hazard class prior
to treatment, storage, and disposal, and all containers must meet DOT require-
ments. Recordkeeping has also improved over the years; today wastes are received
at MDA L only after chemical/physical analysis or documented process knowledge
is deemed satisfactory to allow for safe handling. Finally, employee training and
emergency response procedures provide for improved recognition of and response
to incidents so that releases can be quickly mitigated. There have been no recorded
incidents at MDA L that required implementation of the RCRA contingency plan for
that facility (Benchmark 1991, 08-0002).

Sands known to be contaminated with barium are received at MDA L and treated in
tanks while held in storage. The treatment immobilizes the barium in the sand by
forming a precipitate of barium sulfate which is not extractable in the TCLP
characteristics test and is therefore not a RCRA hazardous waste. A total metals
test performed on the sands after treatment would identify any other metals present
that requiretreatment. Following treatment, the sand and the barium sulfate are sent
to MDA J for disposal.

Hazardous wastes managed at MDA L include laboratory and process chemical
wastes generated throughout the Laboratory. Much of the waste consists of
laboratory reagents and the waste products of chemical research. While some
wastes are received in bulk form, others, such as small containers of chemicals and
residues, are labpacked after proper segregation. Mixed wastes stored at MDA L
include scintillation vials containing volatile organic liquids and low levels of
radioactivity. These wastes are processed through a vial crusher to separate the
liquids from the glass containers. The liquids are then packaged and stored for
eventual incineration while the glass is disposed onsite at the MDA G low-level
disposalsite. Lead stringers contaminated with low levels of radiation are also stored
intwo shafts at MDA L. These are classified as interim status container storage units
pursuant to the Laboratory’s mixed waste Part A RCRA permit application.

»

RF1 Work Plan for OU 1148 2-5 May 1992



Background Information Chapter 2

Inrecentyears, MDA L has been storing unusable gas cylinders collected throughout
the Laboratory. Gas cylinders classified as hazardous waste are stored pursuant to
the RCRA permit; mixed waste gas cylinder storage complies with RCRA interim
status requirements.

Polychlorinated biphenyls (PCBs) are also managed at MDA L. PCB oils and PCB-
containing equipment, such as capacitors and transformers, are stored in accor-
dance with the requirements under the Toxic Substances Control Act (TSCA).
These wastes are transported offsite to be incinerated at EPA- and Laboratory-
approved facilities. Additionalinformationon MDA L is presented in Sections 5.3 and
6.3 of this work plan.

2.4.4 TA-54, MDA G

The Radioactive Waste Section of the EM-7 Waste Management Group is respon-
sible for the safe management of low-level and TRU wastes generated at the
Laboratory. Wastes are managed in accordance with established waste certification
programs in compliance with DOE Order 5820.2A.

Currently, approximately 160,000 ft* per year of non-RCRA regulated low-level
waste are deposited in pits at MDA G. A compacting and baling operation provides
a 5:1 reduction in volume of compatible wastes prior to disposal. About 70% of the
low-level wastes includes contaminated equipment and other debris that are placed
directly into the pits. Certain nonreactive, nonhazardous chemical wastes that
containlow levels of radioactivity, such as asbestos, empty pesticide containers, and
PCB-containing solids, also are approved for pit disposal.

A number of shafts (up to 12 ft in diameter and 65 ft deep) are used for the disposal
of materials that may include tritium, mixed fission products, uranium, activation
products, highly activated pieces of equipment, PCBs, and radioactively-contami-
nated animal tissues.

Another responsibility of the Radioactive Waste Section is managing solid TRU
waste at MDA G. Until TRU waste may be sent from the Laboratory to the DOE's
WIPP facility, it is retrievably stored in 55 gal. steel drums or large steel boxes.
Approximately 261,300 ft* of TRU waste was generated and stored before WIPP
waste acceptance criteria were developed. Most of the previously generated
uncertified TRU waste is currently stored on three asphalt pads above ground and
one earth-covered pad, while the WIPP-certified wastes are stored in an expandable
tension-support structure of reinforced vinyl on aluminum I-beams. The present
generation rate of TRU waste is 7,060 ft* per year. Additional information on MDA
G is presented in Sections 5.4 and 6.4 of this work plan.
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2.4.5 TA-54, Western Part

The westem part of TA-54 houses the former radiation exposure facility which is
currently used to study the effects of nitrogen oxides on animals. There are no
radiation sources at the facility. The former animal holding facility in the western part
of TA-54 is currently being remodelled as an analytical laboratory for environmental
samples.

The facilities at TA-54 West will be used to certify TRU wastes that were generated
prior to the development of WIPP acceptance criteria. The NDT facility at TA-54
West provides real-time radiography and neutron assay equipment to examine and
certify wastes. The wastes will be examined for liquid content, pressurized
containers, and general waste form, for example, to insure that prohibited wastes or
problematic conditions are identified and the waste modified as required. The
TRUPACT-Il loading facilities are also located at TA-54 West; these will prepare the
shipping packages and load the WIPP-destined transportation vehicle with certified
TRU wastes.

The only SWMUs identified in the western part of TA-54 recommended for Phase
| investigation are three active septic systems, none of which is expected to have
received radioactive or hazardous wastes. The SWMUs in the western part of TA-
54 have been combined with the TA-51 SWMUs to form the TA-51/54 SWMU
Aggregate for the development of field sampling plans. This aggregationis practical
because the only SWMUs recommended for further investigation in the SWMU
aggregate are septic systems. Additional informationon SWMUs inthe western part
of TA 54 is presented in Sections 5.5 and 6.5 of this work plan.

2.4.6 TA-51

The EETF facility at TA-51 currently supports research in waste cover and
stabilization alternatives, land reclamation, and contaminant movement. It includes
two sets of research caissons which are used to study the movement of water
through various cover materials and tuff. These caissons have never managed
radioactive or hazardous materials. The only SWMU identified at TA-51 which is
recommended for further investigation is the active septic system, which is not
expected to have received radioactive or hazardous wastes. Additional information
on the SWMUs in TA-51 are presented in Sections 5.5 and 6.5 of this work plan.
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Chapter 3 Environmental Setting

3.0 ENVIRONMENTAL SETTING

The Mesita del Buey, including TAs 54 and 51 within OU 1148, has been designated
for military and scientific purposes since 1942. The following sections describe the
environmental setting of the operable unit. The historical operational and waste
management practices at the operable unit, and the current activities there have
been summarized in Chapter 2, and the data needs for environmental restoration at
the operable unit are be summarized in Chapter 5. This section identifies the
environmental concerns associated with OU 1148. This section presents the three
dimensional geologic/hydrogeologic model based upon the present understanding
of the environmental setting and the conceptual model for the MDAs and also
demonstrates the need to conduct generic framework studies.

3.1 Topography

The geographic setting of the Laboratory is described in the IWP in Section
2.1,"Geographic Setting”. TA-51 and TA-54 are located on Mesita del Buey, a
relatively narrow, gently sloping mesa that is bordered on the northeast by Canada
del Buey and on the southwest by Pajarito Canyon. Mesita del Buey decreases in
elevation from about 7020 ft at TA-51 in the west to about 6650 #f at MDA G in TA-
54 in the east. Mesita del Buey is about 1400 ft wide at TA-51. It narrows to about
400 ft at MDA L, and widens to about 1000-1300 ft at MDA G. The south side of
Mesita del Buey at MDA G is deeply incised by multiple side drainages that drain into
Pajarito Canyon. Pajarito Canyon is about 220 ft deep at TA-51 and 130 #t deep at
MDA G, and Canada del Buey is about 160 ft deep at TA-51 and 110 ft deep at MDA
G.

3.2 Climate

Los Alamos County has a semiarid, temperate mountain climate. The climate of the
county, including frequency analyses of extreme events, is discussed in detail in
Bowen (Bowen 1890, 0033) and summarized in the IWP in Section 2.5.3, Climate.
Climatic aspects of interest include

+  atmospherictransport of contaminants: wind speed, frequency, direction,
and stability classification;

«  atmospheric pressure cycling (“pumping”) resulting in the movement of
vapors to the surface; and

» surface water run-off and infiltration: precipitation form, frequency,
intensity, and evaporation potential.

Wind speed and direction' are measured at five locations around the Laboratory,
includingMDA G, as indicated in Figure 3.2-1. The monitoring station at MDA G has
been in operation since 1980, with data collected at a height of about 39 ft above the
ground. Winds vary dramatically with time of day, location, and height above ground
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level. Figure 3.2-2 presents annual wind roses for daytime and nighttime conditions,
and for total daily (day and night) conditions at MDA G. All three wind roses show
predominant south-southwesterly winds, blowing up the Rio Grande valley, although
a more westerly, downslope component from the Jemez Mountains is common at
night. Total wind roses for the four seasons (measured in January, April, July, and
October) are also shown in Figure 3.2-2. Although the high frequency of south-
southwesterly winds is still evident in the four wind roses, seasonal variations in the
frequency of wind directions is evident. For example, the January wind rose
indicatesthe same frequency for both a northerly and a southwesterly wind, atthough
the monthly winds tend to be weaker. The July wind rose shows a higher frequency
of southerly winds than other seasons (Bowen 1990, 0033).

Figure 3.2-3 presents hourly wind direction frequencies and mean windspeeds atthe
35 ftlevelof MDA G. The January graph shows a definite diurnal pattern in the main
wind direction (i.e., northerly drainage winds during nighttime and channeled
southwesterly winds during the day). The April and July hourly wind direction
frequency curves indicate much less of a diurnal pattern than was evidenced in
January. The October hourly wind direction curve shows an increasing diurnal
pattern similar to that for January as drainage winds increase with the advent of
winter. More than 40% ofthe surface winds have speeds less than 5.5 mph, and wind
speeds greater than 11 mph occur between 10% and 20% of the time. Many of the
strongest winds occur in the spring, predominantly from the south-southwest
(Bowen 1990, 0033).

Summer afternoon temperatures in Los Alamos County are typically in the 70s and
80s (°F), infrequently reaching 90°F, and nighttime temperatures are typically in the
50s (Figure 3.2-4). Typical winter temperatures are from 30 to 50°F in the daytime
and from 15 to 25°F at night, occasionally dropping to 0°F or below (Bowen 1990,
0033).

Annual average precipitation at MDA G is about 14 in., with about 40% occurring as
brief, intense thunderstorms during July and August (Figure 3.2-5). Snowfall is
greatest from December through March, with heavy snowfall infrequent in other
months (Figure 3.2-4). Annual snowfall averages about 51 in. at TA-54. Variations
in precipitation from year to year can be quite large, and annual precipitation
extremes in Los Alamos range from 6.8 to 30.3 in. Daily rainfall extremes of 1 in. or
greater occur in most years, and the estimated 100-year daily rainfall extreme is
about 2.5 in. Precipitation generally increases westward towards the Jemez
Mountains (Figure 3.2-5) (Bowen 1990, 0033), and is thus slightly greater at TA-51
than at MDA G.

Runoff of surface water can occur during either summer thunderstorms or snowmelt
periods. The greatest amount of runoff, and therefore the greatest potential for
erosion and transport of surficial contaminants, probably occurs during high intensity
summer thunderstorms, although little data on runoff and erosion are available.
Infiltration of water into the soil and underlying tuff can also occur during either
summer thunderstorms or snowmelt periods. There is probably a potential for
deeper infiltrationin the snowmelt periods because of lower evapotranspirationrates
during the shorter winter days when solar radiation and plant activity are at a
minimum. In summer, when evapotranspiration rates are highest, there should be
less potential for infiltration. The least amount of estimated evapotranspiration at
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TA-51 sites of trench-cover design experiments occurs in late fall and winter--less
than 0.1 cm/day, and the greatest during the summer--greater than 0.2 cmvday
(Nyhan et al. 1989, 0171).

An extension of the historic record of annual precipitation at Los Alamos has been
presented with a study that correlated historic precipitation and tree-ring widths
(Abeele 1980, 0637). Using an index of tree-ring width, the largest estimated
precipitation in the last 100 years is about 31 in. occurring in 1919 AD, which agrees
well with the estimated 100-year precipitation of 30 in. based on historic climatic
records. The estimated maximum annual precipitation during the period of tree-ring
record was about 40 in. in 1597 AD (Abeele 1980, 0637).

3.3 Soils |

Soils on Mesita del Buey are derived from Bandelier Tuff bedrock and were formed
under a semi-arid climate. Soils on the mesa top aré mainly thin, well-drained sandy
loams of the Hackroy series (Nyhan et al. 1978, 0161). “The surface layer of the
Hackroy soils is a brown sandy loam, or loam, about 10 cm [3.9 ins] thick. The
subsoil is a reddish brown clay, gravelly clay, or clay loam, about 8 inches [7.9 in]
thick. The depth to tuff bedrock and the effective rooting depth are about 8 inches
to 20 inches [7.9 to 19.7 in.]” (Nyhan et al. 1978, 0161). Clay-rich subsurface
horizons, such as those that occur in the Hackroy soils, are believed to have been
formed by the translocation of suspended clay from the upper horizons, and the
reddish colors record extensive chemical weathering. The development of such
soils in a semiaridclimate isbelievedto have taken at leasttens of thousands of years
The presence of these soils on Mesita del Buey suggests very low erosion rates
under undisturbed conditions, although detailed studies of soil genesis necessary to
confirm this have not been conducted on the Pajarito Plateau. Intermixed with the
Hackroy soils on the mesa tops are small areas of deeper loams ofthe Nyjack series
and patches of bedrock. The Nyjack soils are texturally similar to Hackroy soils, and
Nyjack soils are distinguished by thicknesses of 8 to 40 in. and by the common
presence of pumice fragments in the lower soil (Nyhan et al. 1978, 0161). Areas of
rock exposure are common towards the edges of the mesa. '

The slopes between the mesa top and canyon bottoms consist of steep rock
outcrops and patches of shallow, undeveloped colluvial soils (Nyhan et al. 1978,
0161). The south-facing canyon walls of Pajarito Canyon are steep and have little
or no soil material or vegetation, whereas the north-facing walls of Canada del Buey
have areas of thin dark-colored soils. The characteristics and distribution of these
soils suggests faster erosion rates of surficial material on the south-facing canyon
walls than the north-facing walls under the present vegetation and climate, although
detailed studies of spatial variations in erosion are not available to confirm this.

The canyon bottoms north and south of Mesita del Buey are underain by thick,
poorly-developed, well-drained soils of the Totavi series formed in alluvium (Nyhan
etal. 1978, 0161). Alluvium penetrated by drill holes is up to 30 ft thick in the center
of Pajarito Canyon south of TA-54, and is up to 12 ft thick in Canada del Buey north
of TA-54 (John et al. 1966, 0708; Devaurs 1985, 0046). .
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3.4 Hydrologic Setting

3.4.1 Surface Water

Runoff and infitration of surface water are significant aspects of surface water
hydrology on Mesita del Buey, providing mechanisms by which contaminants canbe
potentially mobilized and transported through the environment. Runoff may carry
contaminants into drainage channels, and then transport and deposit them down-
stream. Infiltration of surface water is the source of subsurtace moisture which can
potentially transport contaminants underground.

Surface runoff occurs on Mesita del Buey and in small drainages offthe mesa forbrief
periods during spring snowmelt and intense summer thunderstorms. A gauging
station was constructed on a small drainage on Mesita del Buey at MDA G (Figure
3.4-1) to determine rainfall-runoff relations for a representative part ofthe mesa, and
to measure the concentrations of contaminants transported in the runoff. Small
amounts of plutonium were detected in both the runoff and in the suspended
sediments, documenting transport of contaminants from MDA G, although the
quantities measured were below levels of regulatory concern (Abeele et al. 1981,
0009; Purtymun et al. 1983, 08-0014).

Runoff from summer storms on the Pajarito Plateau reaches a maximum discharge
in less than two h, and has a duration generally less than 24 h. High discharge rates
can transport large masses of suspended and bed sediments for long distances
down the canyons. Spring snowmek runoff occurs over a period of several weeks
to several months at a low discharge rate. Although the long duration of snowmelt
runoff results in the movement of. significant masses of suspended and bed
sediments, the mass transported seems to be less than that carried by summer
runoff events (Purtymun et al. 1990, 0215).

Stream flow is ephemeralin Canada del Buey and Pajarito Canyon north and south
of Mesita del Buey, respectively, and also occurs during snowmett or thunderstorms
(Purtymun and Kennedy 1971, 0200; Devaurs and Purtymun 1985, 0049). South-
west of Mesita del Buey near White Rock, Pajarito Canyon has some intermittent
retum flow at seasonal springs, where alluvium pinches out onto the underlying
basalt (Purtymun and Kennedy 1971, 0200).

3.4.2 Alluvial Aquifers

IWP Section 2.6 .4, “Geohydrology of Canyon Surface Waters and Alluvial Aquifers,”
discusses alluvial aquifers in the canyons of the Pajarito Plateau on a canyon-by-
canyon basis. These perched aquifers in alluvial fills of the canyon bottoms are
created and maintained by recharge from surface channels. Water moves down-
ward through the alluvium until it is impeded by the less permeable tuff. Depletion
by evapotranspiration and movement into the underlying rock limits the size of the
alluvial aquifers. These aquifers are of interest because of the following issues:
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Figure 3.4-1 Location of sampling locations used by the LANL EM-13 Environmental Surveillance
Program to monitor surface runoff at TA-54 (LANL, 1990, XXXX).
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» contaminated surface water recharging an alluvial aquifer may be stored
in the canyon system and be available for uptake by biota; and

«  water from the alluvial aquifers can percolate into the underlying tuff and
potentially move toward the much deeper main aquifer.

A perennial aquifer occurs within the alluvium of Pajarito Canyon, perched on the
Bandelier Tuff and recharged by the intermittent stream. The water table of this
perched aquifer is highest during the spring snowmelt period .and late summer
thunderstormseason, anddeclines in early summer and fall (Purtymun and Kennedy
1971, 0200). A perched aquifer is not known to occur in the alluvium of Canada del
Buey. Noperched aquifer was found in four test holes drilled in spring 1985 (Devaurs
and Purtymun 1985, 0049).

Based on three test holes drilled in 1985 along the north edge of Pajarito Canyon,
and many additional holes drilled into the Bandelier Tuff beneath Mesita del Buey,
there is no evidence that the perched aquifer in Pajarito Canyon extends horizontally
beneath Mesita del Buey (Devaurs and Purtymun 1985, 0049).

Based on studies in Mortandad Canyon to the north, which discovered that water
from an alluvial aquifer infiltrated the underlying Bandelier Tuff, water from the
perched aquifer in Pajarito Canyon may have also infiltrated into the underlying
substrate, although the amount of this infiltration is difficult to estimate and may be
minor. Possible infiltration of water from the alluvial aquifer in Pajarito Canyon into
the underlying substrate is also suggested by the observations of Purtymun and
Kennedy. Althoughthe alluvial aquiferinthe vicinity of TA-54 is perennial, return flow
downstream where the alluvium pinches out is intermittent (Purtymun and Kennedy
1971, 0200). Infiltration may be through fractures in the basalt in that part of the
canyon where the stream has eroded most or all of the Bandelier Tuff.

if a significant amount of water from the alluvial aquifer in Pajarito Canyon infiltrates
the underlying rock units, it may produce perched aquifers within the Cerros del Rio
basalts or within the Puye Formation. Such perched aquifers exist to the north in
lower Los Alamos and Pueblo Canyons, as described in IWP Section 2.6.5,
"Perched Water”. Perched aquifers in the bedrock are not evident in water-supply
wells PM-2, PM-4, or PM-5 near Mesita del Buey, where over 400 ft of tuff occur
between the canyon bottom andthe Cerros del Rio basalts. Tothe east, inthe vicinity
of MDA L and MDA G where the thickness of tuff is much less, no data are available
to determine the presence or absence of perched aquifers.

3.4.3 Vadose Zone

The vadose zone, or unsaturated zone, consists of that parnt of the subsurface above
the water table, where pore spaces and fractures are not saturated with water. The
hydrology of the vadose zone of the Pajarito Plateau is discussed in IWP Section
2.6.3, “Geohydrology of Mesa Tops and Vadose Zone". It includes discussions
concerning the hydrogeologic properties of the tuff and the movement of fluids
through the tuff, and describes related studies that have been conducted at the
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Laboratory. The summary of the studies strongly supports the concept that the
unsaturated zone of the Bandelier Tuff provides substantial impedance to the
movement of liquid in the subsurface.

No perched water has been encountered in drill holes to maximum depths of 300 #t
beneath Mesita del Buey, and the vadose zone here may be 850-1100 ft. Contami-
nant transport in the vadose zone can be either liquid-phase or vapor-phase,
although only vapor-phase transport has been identified at TA-54. Detailed
understanding of the vadose zone at TA-54 and TA-51 is important because it is
believed to be the primary barrier to the movement of liquids and vapors originating
from the SWMUs. Features of the vadose zone that are important to migration of
contaminants include

+  physical properties of the Bandelier Tuff (density, porosity);

»  geohydrologic propénies of the tuff (such as air and water permeabilities
and conductivities, and moisture characteristic curves);

»  frequency, orientation, and filling material of joints and fractures; degree
of interconnectedness of open joints and fractures; fiow paths (surge
beds) or barriers at unit contacts; and

» geochemical properties of the tuff related to water, air, or contaminant
transpont (specific surface, ion exchange capacity, K,, and mineralogy).

Field permeability tests have been conducted in five boreholes at MDA G and MDA
L to determine the permeability and hydraulic conductivity of the Bandelier Tuff
(Kearl et al. 1986, 0135; IT Corporation 1987, 0327). These tests included air
injection, water injection, and air vacuum methods. The air injection method
produced the most data, which consisted of 25 6 ft intervals in the five holes, and
included seven intervals adjacent to fracture zones. The highest hydraulic conduc-
tivity of 9.3 x 10* ft/s was measured along a fractured zone, and the average
conductivity at fractured intervals of 3.1 x 10* ft/s was a factor of two greater than
the average conductivity for unfractured intervals. Measurements obtained in one
of the holes with a water injection test supported the general accuracy of the air
injection measurements. Data from the air vacuum method consisted of 21 intervals
in the five boreholes, including three intervals along fractured zones. Although no
difference in permeability was seenbetween the fractured and unfractured intervals,
the air vacuum method was not effective in the more permeable portions of tuff,
biasing the data to lower permeability zones. All methods showed a general
decrease in permeability with depth inthe tuff (Kearl et al. 1986, 0135; IT Corporation
1987, 0327).

Moisture content ofthe Bandelier Tuff beneath Mesita del Buey, as measured in core
segments from 12 drill holes, is generally very low. Volumetric moisture content in
the upper 100 ft of tuff is typically 2-4%, with higher moisture contents in certain
stratigraphic layers and in some fractured intervals. Relatively high moisture
contents, up to 26%, were measured in Unit 1b beneath Mesita del Buey (Figure 3.4-
2). The source of this higher moisture content at depth has not been identified.
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Moisture-retention in the tuff is extremely high, up to 80%, and is equivalent to a
volumetric moisture content of about 60%. Liquid-phase transport in the vadose
zone cannot occurunless this moisture contentis exceeded (Kearl et al. 1986, 0135).

A vadose zone moisture monitoring program consisting of neutron moisture probe
logging in a borehole in MDA G and MDA L was conducted at TA-54 in 1985.
Volumetric moisture content remained low, about 2-5%, at depths greater than 10-
15 ft, indicating little infiltration of precipitation below this depth in the monitored
holes. Slight changes in moisture content were recorded to depths of about 10 ft and
were associated with three storms in 1986 (IT Corporation 1987, 0327). These data
from TA-54 are consistent with earlier neutron-moisture studies inthe Bandelier Tuff
reported by Abeele et al. (Abeele et al. 1981, 0009). Observations of fractures
exposed in pits and intersected by drill holes provide evidence that water has
infitrated to greater depths along some discrete fractures than the depth of
infiltration measured in the boreholes logged with neutron moisture probes.

Infiltration of water through the soil, and flow along fractures during heavy rainfall is
documented by observations of water emerging from fractures in Pit 7 at MDA G
during a heavy rainfall in September 1973 (Rogers 1977, 0216). Roots have been
observed extending along fractures to the base of Pits 7 and 24 at MDA G, 25-30 #t
deep, and are partially associated with fresh watermarks on the fractures (Rogers
1977,0216). In addition, roots have also been observed to depths of 41 ft in drill hole
LLC-85-12 (Kearl et al. 1986, 0135). At TA-49, roots have been recorded in shafts
2-V and 2-W to depths of 58 ft (Weir and Purtymun 1962, 0228). Deposits and
alteration along fractures also document downward transport of water. Calcium
carbonate (caliche), precipitated by water, has been observed onfractures to depths
of 27.7 ft in drill hole LLM-85-02 (Kearl et al. 1986, 0135), and at depths of about 39
ft in horizontal drill hole P-3 MH-2 beneath Pit 3 at MDA G (Purtymun et al. 1978,
0207). Brown clay coated 72% of the fractures intersected by the horizontal drill
holes beneath Pit 3, including fractures in the upper part of Unit 2a, and occurred
about 46 ft below the ground surface (Purtymun et al. 1978, 0207). The significance
of these indicators of liquid-phase transport in the vadose zone has not been
quantitatively evaluated. However, the historical record of observations on discrete
fractures indicates that liquid phase transport in the vadose zone is generally
restricted to depths of less than 50 ft.

3.4.4 Main Aquifer

The top of the main aquifer beneath Mesita del Buey is within either the Puye
Formation conglomerates or the interbedded and overlying basalts of the Cerros del
Rio volcanic field. The top of the main aquifer is about 1100 ft beneath TA-51 to the
west and about 850 ft beneath MDA G to the east. The flow rate of groundwater in
the main aquifer in the vicinity of Mesita del Buey was calculated as 95 ft/yr (0.26 f/
day) by Purtymun (Purtymun 1984, 0196).

The primary recharge for the main aquifer was originally thought to be from small
streams on the western flank of the Sierra de los Valles and the westem part of the
Pajarito Plateau (Griggs and Hem 1964, 0313; Cushman 1965, 0042). Subsequent ‘
studies have suggested that recharge is instead in the Valles caldera to the west
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(e.g., Purtymun and Johansen 1974, 0199; Abeele et al. 1981, 0009; Purtymun
1984, 0196). More recently, isotopic analyses of water fromthe main aquiferindicate
that major recharge from the Valles caldera is unlikely, with the isotopic signature
instead supporting recharge west of the crest of the Sierra de los Valles (Goff 1991,
08-0016). Recharge to the main aquifer from alluvial aquifers remains a possibility.
In contrast, due to the great thickness of unsaturated tuff underlying the mesas,
recharge to the main aquifer from infiltration from the mesa tops is unlikely.

3.5 Geology

3.5.1 Introduction

An overview of the geologic setting of the Laboratory is presented in IWP Section
2.6.2. Knowledge of the geology beneath Mesita del Buey is important because it
is believed that this geologic setting provides substantial impedance to contaminant
migration. Geological aspects of interest include

»  thedetailed stratigraphy of the upper units of the Bandelier Tuff, including
contacts between units that may form barriers to migration or create paths
to divert liquid or vapor movement;

*  Joints in the Bandelier Tuff that may provide paths for liquid and vapor
movement;

* the mineralogy of the geologic strata that may be important in the
retardation of contaminant movement;

*  faulting that may provide zones of fracturing along which contaminant
transport may be enhanced; and

*  processes of surficial erosion that could potentially transport contami-
nants.

3.5.2 Bedrock Stratigraphy

Mesita del Buey is capped by the Bandelier Tuff of Pleistocene age, whichis exposed
inthe canyon walls and is penetrated by numerous drill holes (Figures 3.5-1 and 3.5-
2). Beneath the Bandelier Tuff, a sequence of interstratified sedimentary and
volcanic rocks of Miocene to Pleistocene age occur which have been penetrated by
water-supply wells and which have been studied where they outcrop in canyons on
the margins of the Pajarito Plateau. In the vicinity of Mesita del Buey, water-supply
wells PM-2, PM-4, and PM-5 (Figures 3.5-1 and 3.5-3) extend to depths from 2600
to 3120 ft and penetrate Pliocene-to-Pleistocene basaltic rocks ofthe Cerros del Rio
volcanic field; Pliocene-to-Pleistocene sedimentary rocks of the Puye Formation;
Pliocene sedimentary rocks ofthe Totavi Lentil; and Miocene-to-Pliocene sedimen-
tary rocks of the Santa Fe Group and associated basalts. These formations are
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briefly discussed below, from youngest to oldest (e.g., from top to bottom).
Additional general discussion is presented in IWP Section 2.6.2.2.

3.5.2.1 Tshirege Member, Bandelier Tuff

The uppermost rock unit at Mesita del Buey is the Tshirege Member of the Bandelier
Tuff which erupted fromthe Valles caldera to the west (Smith and Bailey 1966, 0377).
Disposal units at TA-54 were all constructed within the Tshirege Member, following
recommendations from the U.S. Geological Survey in 1956 (Rogers 1977, 0216).

The Tshirege Member is composed of multiple flow units of crystal-rich ash-flow tuff,
and displays significant variations in welding and alteration both in a single
stratigraphic section and at varying distances from the caldera. Individual units tend
to be more welded andthicker to the west. Flow unitboundaries are locally separated
by vokanic surge deposits of well-sorted, fine-grained, cross-bedded crystal and
pumice fragments. Vapor-phase akteration, caused by post-emplacement cooling
and migration of entrained magmatic gases, occurs inthe upper flow units. Thebase
of the Tshirege Member consists of 1.5 to 10 ft of bedded, unconsolidated, pumice-
rich ashfall tuff of the Tsankawi Pumice Bed (Crowe et al. 1978, 0041). The
Tsankawi Pumice Bed is not exposed in outcrop at Mesita del Buey, and is generally
poorly recognized in drill bit cuttings because rotary drills commonly grind the soft
materials into dust.

The Tshirege Member has been subdivided into a sequence of mappable units
based on either erosional characteristics (Baltz et al. 1963, 0024; Purtymun and
Kennedy 1971, 0200), or on primary cooling units (Crowe et al. 1978, 0041).
Following the unit designations of Baltz et al. (Baltz et al. 1963, 0024), Unit 2b is the
resistant unit that caps Mesita del Buey at TA-54 (Figures 3.5-4 and 3.5-5)
(Purtymun and Kennedy 1971, 0200). Unit 3 caps the mesa at TA-51 to the west.
As described by Crowe et al. (Crowe et al. 1978, 0041), Unit 2b is the more-welded
portion of Cooling Unit 2, and the mesa-capping part of Unit 3 is the more-welded part
of Cooling Unit 3. Correlations of these units are shown in Figure 3.5-6. The
boundaries between the units based on erosional resistance are not always distinct
in the field, and can be difficult to recognize in drill holes, causing unit assignments
that vary between workers. For example, the boundary between Unit 1b.and Unit
2a assigned in the 1985 drilling program by Bendix (Kear et al. 1986, 0135; IT
Corporation 1987, 0327), is within the Unit 2a of Purtymun and Kennedy (Purtymun
and Kennedy 1971, 0200). '

The base of Unit 2b at Mesita del Buey (the base of Cooling Unit 2 of Crowe et al.
1978, 0041) includes well-sorted, cross-bedded volcanic surge deposits (Figures
3.5-4 and 3.5-6) that may provide a preferential lateral migration pathway for
contaminants (Crowe et al. 1978, 0041). Purtymun (Purtymun 1973, 0191) noted
increased rates of vapor-phase migration of tritium away from storage shafts at TA-
54 along this layer. Additional stratigraphic layers that could provide preferred
pathways for contaminant migration may exist elsewhere within the Tshirege
Member (Crowe et al. 1978, 0041). Units within the Tshirege Member dip to the
southeast at Mesita del Buey (Figure 3.5-4) (Purtymun and Kennedy 1971, 0200),
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Figure 3.5-4 Schematic geologic cross section of eastern part of Mesita del Buey. (Geologic
units from Purtymun and Kennedy (1971). Vertical scale and dip of beds
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Figure 3.5-6 Approximate correlation of units within the Tshirege Member of the Bandelier Tuff.
(Diagram on the right is modified from Fig. 4 of Crowe et al. (1978), and shows
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and vapor-phase transport along stratigraphic layers could potentially reach the
south canyon walls.

Individual flow units within the Tshirege Member contain vertical cooling joints that
may or may not cross flow unit boundaries. In ash-flow tuffs, cooling joint spacing
varies primarily with thickness of the unit, emplacement temperature, substrate
temperature, and topography. Joint density tends to be greatest in welded tuff and
least in nonwelded tuff. Hydraulic conductivities are also generally greatest in the
fractured, welded parts of ash-flow tuffs and least in the nonweided parts (Crowe et
al. 1978, 0041). A measured increase in moisture content in the more welded part
of Cooling Unit 1 (Unit 1b; Figure 3.4-2) (Kearl et al. 1986, 0135; IT Corporation 1987,
0327) may be associated with anincrease in fracture density inthat unit as compared
to the overlying nonwelded tuff.

Within the upper unit of the Tshirege Member at TA-54, joint spacing in the pits
averages about 6-7 ft (Purtymun and Kennedy 1971, 0200; Rogers 1977, 0216).
Joint spacing as measured in horizontally-drilled cores at MDA G is somewhat less,
probably because minor joints that were not readily visible in the pits broke open in
the cores (Purtymun et al. 1978, 0207). Cliff retreat at Mesita del Buey is caused by
the detachment of blocks bounded by joints, which provide a potential pathway for
liquid-phase and vapor-phase transport in the subsurface. Water movement along
these joints is evidenced by the occurrence of precipitated calcium carbonate and
translocated clays and the observation of water marks (Rogers 1977, 0216).

3.5.2.2 Otowi Member, Bandelier Tuff

The Otowi Member of the Bandelier Tuff underlies the Tshirege Member in the
subsurface beneath Mesita del Buey. The Otowi Member is a non-welded vitric
ashflow tuff that is composed of multiple flow units. It is highly porous and poorly
indurated. Where it outcrops, cooling joints are typically absent because of the lack
of induration. Beneath Mesita del Buey, the Otowi Member thins to the southeast,
decreasing from an estimated thickness of about 700 ft in the vicinity of TA-51 (water-
supply wells PM-4 and PM-5, Purtymun et al. 1983, 0712, 1984, 0713) and pinching
out near White Rock (Figures 3.5-3 and 3.5-5). Beneath MDA L, the Otowi Member
is about 80 ft thick. The Guaje Pumice Bed forms the base of the Otowi Member and
consists of unsorted pumice fragments that average 0.8-1.6 in. in size (Crowe et al.
1978, 0041). The Guaje Pumice Bed is 1010 60 ft thick in drill holes near Mesita del
Buey (Cooper et al. 1965, 0495; Purtymun et al. 1983a, 0712, 1984, 0713).

3.5.2.3 Surge Beds of the Bandelier Tuff

The surge beds of the Bandelier Tuff are non-welded, pyroclastic beds containing
tuff fragments and pumice fragments. The surge beds probably have a significantly
higher lateral permeability than the over- and underlying tuft (Figures 3.5-4 and 3.5-
5). Of particular interest are the surge beds at the contact point between tuff units
2a and 2b beneath MDA L at TA-54 (Figures 3.5-4 and 3.5-7). Disposal shafts at
MDA L penetrate the surge beds which provide a potential lateral migration pathway
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Figure 3.5-7 Generic geologic sections showing variation in welding location of surge beds in
Tshirege Member of Bandelier Tuff at MDA L, TA-54. Units thin to the southeast.
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forvapor phase contaminants. The over- and underlying tuffs are vertically fractured
which could allow the vertical migration of contaminants to and from the surge beds.
As a result, volatile contaminants could migrate downward from waste disposal pits
to the surge beds where lateral migration can occur. Vapor phase contaminants
released to the surge beds through disposal shafts, such as those at MDA L, may
also migrate laterally and then, depending on the density of the vapor, move up or
down through vertical fractures in the surrounding tuff. A tritium migration study
performed by Purtymun (Purtymun 1973, 0710) at MDA G showed enhanced lateral
migration of vapor phase tritium along the surge beds compared to the surrounding
tuff.

3.5.2.4 Basaltic Rocks of Cerros Del Rio Volcanic Field

Basaltic to andesitic flows, breccias, and scoria associated with the Cerros del Rio
volcanic field, centered east of the Rio Grande, interfinger with the Puye Formation
in the subsurface beneath Mesita del Buey. These rocks also outcrop beneath the
Bandelier Tuff adjacent to the eastern end of Mesita del Buey in Pajarito Canyon and
Canada del Buey near White Rock (Griggs and Hem 1964, 0313). Immediately
beneath the Bandelier Tuff, 268 ft of basaltic rock was penetrated in water-supply
well PM-2, and 500 ft was penetrated at PM-4 (Figure 3.5-3) (Cooper et al. 1965,
0495; Purtymun et al. 1983, 0712). Many separate flows were noted in the drill hole
logs, often separated by interflow breccias. To the west, the basalt flows are
interstratified with the Puye Formation at water-supply well PM-5 (Figure 3.5-3)
(Purtymun et al. 1984, 0713). Locally, as at water supply well PM-4, the top of the
main aquifer is within the Cerros del Rio basalts.

3.5.2.5 Puye Formation

The Puye Formation consists of a lithologically variable fanglomerate that was shed
from the Jemez Mountains volcanic center. The beds include stream flow deposits,
debris flow deposits, volcanic ash and block flow deposits, and ash fall and pumice
fall deposits (Waresback and Turbeville 1990, 0543). The Puye Formationis 710 ft
thick at water-supply well PM-2, and 280 ft thick at well PM-4, including minor
interstratified basalt (Figure 3.5-3). Further west, at well PM-5, Puye conglomerates
and Cerros del Rio basalts are interstratified through 730 ft of section, with the
conglomerates dominant in the lower half of the section and the basalts dominant in
the upper half (Figure 3.5-3). In drill holes near Mesita del Buey, basaltic rocks
typically overlie the uppermost Puye conglomerates. However, locally, as attest well
T-6 in Pajarito Canyon, the Puye directly underlies the Bandelier Tuff (John et al.
1966, 0708) (Figure 3.5-5). The upper part of the main aquifer is generally within the
Puye Formation.
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3.5.2.6 Totavi Lentil

The Totavi Lentil is a coarse, poorly consolidated conglomerate that occurs at the
base of the Puye Formation and overlies the Santa Fe Group. The Totavi Lentil
probably represents ancestral Rio Grande channel gravels. In water-supply wells
PM-2, PM-4, and PM-5, the Totavi Lentil is 40 to 80 ft thick, and occurs at lower
elevations inthe eastern wells (Cooper et al. 1965, 0495; Purtymun et al. 1983,0712,
1984, 0713) (Figure 3.5-3).

3.5.2.7 Santa Fe Group

Rocks of the Santa Fe Group consist predominantly of fluvial sandstone, siltstone,
and conglomerate with subordinate eolian deposits, ash beds, and lacustrine rocks.
These rocks are the most extensive units filling the Rio Grande rift, and comprise the
main aquifer for Los Alamos. Beneath Mesita del Buey, the sedimentary rocks are
interstratified with basaltic rocks. Water-supply wells PM-2, PM-4, and PM-5
penetrate about 1200 to 1600 ft of Santa Fe Group rocks, of which basalts and
associated interflow breccias constitute about 15% to 45% of the total section
(Cooper et al. 1965, 0495; Purtymun et al. 1983a, 0712, 1984, 0713) (Figure 3.5-3).

3.5.3 Structure

The tectonic setting of the Laboratory is summarized in Section 2.6.2.1 of the 1991
IWP. The mostimportant tectonic feature is the Pajarito fault system which crosses
the Pajarito Plateau. The fault system is composed of steeply-dipping normal faults,
with some component of oblique offset, and has had Holocene movement and
historic seismicity (Gardner and House 1987, 0110). The main trace of the Pajarito
fault system displays major (about 300 ft) down-to-the-east offset of the Bandelier
Tuffimmediately west of the Laboratory. Tothe east, beneath the Laboratory, many
additional faults have been recognized in the subsurface, with smaller amounts of
primarily down-to-the-west displacement. Only two ofthese faults are knownto have
broken the surface of the Bandelier Tuff (Guaje Mountain and Rendija Canyon
faults), and this offset is restricted to areas north of Los Alamos Canyon (Gardner
and House 1987, 0110) (Figure 3.5-8). South of Los Alamos Canyon, movement on
the Guaje Mountain and Rendija Canyon faults has produced broad zones of intense
fracturing that are superimposed on the primary cooling joints. These faults may be
propagating towards the surface. Fracture density in these zones increases from
background levels of about one fracture every 5 ft to as high as one fracture every
2 ft (Vaniman and Wohletz 1990, 0541). In contrast to cooling joints, these tectonic
fractures are more likely to cross flow-unit and lithologic-unit boundaries, and may
provide more continuous and deeper penetrating flow paths for liquid or vapor phase
migration than cooling joints.

Adequate subsurface data are not available to confidently determine the presence
or absence of similar subsurface faults beneath Mesita del Buey, although a study
by Dransfield and Gardner (Dransfield and Gardner 1985, 0082) suggests the
presence of a fault between MDA L and MDAs H and J (Figure 3.5-8). In addition, .
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Figure 3.5-8 Map of known and suspected faults in the vicinity of the LANL (modified from
Dransfield and Gardner 1985 and Gardner and House 1987).
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down-to-the-northwest offsets of 2.8-3.5 in. were observed on three fractures
exposed in Pit 22 at MDA G (Rogers 1977, 0216), which are similar to observations
by Vaniman and Wohletz (Vaniman and Wohletz 1990, 0541) of tectonic fractures
tothe west, and suggesting the presence of a fault at depth. Because of the absence
of recognizable surface offsets of the Bandelier Tuff at Mesita del Buey in the last
1.1 million years, the probability of surface rupture from faults during the period of
concern for transuranic wastes (~10,000 yr) may be low, and the most significant
potential effect of fauling may be in locally increasing the density and the opening
of fractures.

3.5.4 Erosional Processes

Surface erosion could potentially result inthe exposure or transport of contaminants
on Mesita del Buey. Erosion of material on Mesita del Buey occurs primarily by
shallow runoff on the relatively flat parts of the mesa, by deeper runoff in channels,
and by rockfall and colluvial transport onthe canyon walls. Wind erosion of disturbed
soils also occurs.

Erosion rates of the Bandelier Tuff on the Pajarito Plateau are not known. Estimates
of long-term vertical erosion rates on the mesa tops based on stripping of overlying
units (Purtymun and Kennedy 1971, 0200) are of limited value in predicting the
stability of waste sites because the resistant, cliff-forming units may be eroded
primarily by lateral cliff retreat and not vertical erosion. Much spatial variability in
erosion rates may also exist on the mesa tops, being greatest in and near drainage
channels and in areas of locally steeper slope gradient, and least on relatively gently
sloping portions of the mesa tops removed from channels.

No detailed studies of spatial variations in erosion and surface runoff have been
conducted on the Pajarito Plateau, although some local data are available. A
sampling station was constructed on Mesita del Buey at MDA G to determine rainfall-
runoff relations and to provide a sediment sampling point for surficial material eroded
off a representative part of the mesa. Additional sediment sampling stations have
been established on channels draining Mesita del Buey adjacent to MDA G to
measure the concentrations of contaminants in sediment eroded from the mesa
(Figure 3.4-1) (Abeele et al. 1981, 0009; Purtymun et al. 1983, 08-0014). Addition-
ally, rainfall simulation experiments have been used to measure erosion rates from
experimental trench caps at TA-51, with the intent to designing trench covers for
shallow land burial to minimize erosion rates (Nyhan et al. 1984, 0167).

On the canyon walls, erosion rates of surficial material may vary between the north
and south sides of Mesita del Buey. Under the present vegetation and climate,
erosionrates appearfaster onthe drier, less-vegetated south side of Mesita del Buey
than on the wetter, more-vegetated north side. This is suggested by the more
extensive exposure of bedrock on the south side and the greater soil cover on the
north side. No measurements have been made to confirmthese possible variations
in erosion rates. However, it should be noted that the MDAs at TA-54 will be under
institutional control and the integrity of the cliff face will be monitored and maintained.
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3.6 Biology

3.6.1 Summary

During 1991, field surveys were conducted by the Biological Resource Evaluations
Team of the Environmental Protection Group (EM-8) for OU 1148 (Site Character-
ization). Site Characterization requires surface and subsurface sampling within the
operable unit. Further information conceming the biological field surveys for OU
1148 is contained in the full report “Biological Assessment for Environmental
Restoration Program, Operable Unit 1148” (LANL 1992, 08-0040 in preparation).
The Biological Assessment will contain specific information on survey methodology,
results and mitigation measures. The assessment will also contain information that
may aid in defining ecological pathways and vegetation restoration.

Field surveys were conducted for compliance with the Federal Endangered Species
Actof 1973, New Mexico's Wildlife Conservation Act, New Mexico Endangered Plant
Species Act, Executive Order 11990 “Protection of Wetlands,” Executive Order
11988 “Floodplain Management,” 10 CFR 1022 and DOE Order 5400.1.

3.6.2 Methodology

The purpose of the field surveys was three-fold. The first goal was to determine the
presence or absence of any critical habitat for any state or federal sensitive,
threatened, or endangered plant or animal species within the operable unit bound-
aries. Second, surveys were conducted to identify the presence or absence of any
sensitive areas such as floodplains and wetlands that may be present within the
areas to be sampled and the extent of the areas and general characteristics. The
third purpose was to provide additional plant and wildlife data concerning the habitat
types within the operable unit.

This data provides further baseline information about the biological components of
the site for site characterization and determination of pre-sampling conditions. This
information is also necessary to support the NEPA documentation and determine a
categorical exclusion for the sampling plan for site characterization. Personnel atthe
operable unit propose to collect sediment samples and surface and subsurface soil
samples. The sediment samples will be taken from existing sediment basins within
canyons located inthe operable unit. In some locations, trenching may be necessary
to collect subsurface soil samples.

After searching the database maintained in EM-8 containing the habitat require-
ments for all state and federally listed threatened or endangered plant and animal
species known to occur within the boundaries of the Laboratory and sumounding
areas, a habitat evaluation survey (Level 2) was conducted. A Level 2 survey is
performed on areas that are not highly disturbed which could potentially support
threatened and/or endangered species. Techniques used in a Level 2 survey are
designed to gather data on the percent cover, density, and frequency of both the
understory and overstory components of the plant community.
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The habitat information gathered through the field surveys was then compared to the
habitat requirements for species of concem as identified in the database search. If
habitat requirements were not met, then no further surveys were conducted, and the
site was considered cleared for impact on state and federally listed species. Ifhabitat
requirements were met, then specific surveys for the species of concern were
conducted. The specific species surveys were done in accordance with pre-
established survey protocols. These protocols often require certain meteorological
and/or seasonal conditions.

Ineachlocation, all wetlands and fioodplains within the survey area were noted using
National Wetland Inventory Maps and field checks. Characteristics of wetlands,
fioodplains, and riparian areas are noted using criteria outlined in the “Federal
Manual for Identifying and Delineating Jurisdictional Wetlands”™ (1987).

3.6.3 Results

Database searches indicated that the species of concern for this operable unit were
the

peregrine falcon (Falco peregrinus-Federally Endangered);

bald eagle (Haliaeetus leuccephalus-Federally Endangered);
Common black hawk (Buteogallus anthracinus-State Endangered);
Mississippi kite (Ictinia mississippiensis-State Endangered);
broad-billed hummingbird (Cynanthus latirostris-State Endangered)
willow flycatcher (Empidonax trailii-State Endangered);

spotted bat (Euderma maculatum-State Endangered);

Wright's fishhook cactus (Mammillaria wrightii-State Endangered);
Santa Fe cholla (Opuntia viridiflora-State Endangered); and

grama grass cactus (Pediocactus papyracanthus-State Endangered and
Federal Candidate).

d

As a result of a habitat evaluation and previous data from the operable unit, none of
the above species appear to have potential occurrence in the project area.

Currently, there are no wetlands located within the operable unit. However, wetlands
are likely to develop in Canada del Buey, when the Sanitary Waste Water System
Consolidation project goes on line. Potential floodplains were found within the
canyon systems, and, although present, these floodplains will not be adversely
affected by the proposed action and therefore no mitigation measures are neces-
sary.

3.6.3.1 Recommendation

Impacts on non-sensitive plant species should be avoided when possible. Off-road
driving is especially harmful to plants and soil crust. Vehicular travel should be
restricted to existing roads whenever possible. If off-road travel is required, EM-8
should be contacted to monitor the activity. Revegetation may be required at some
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sites. A list of native plants suitable for revegetation for OU 1148 is contained in the
final repont “Biological Assessment for Environmental Restoration Program, OU
1148".

3.7 Cultural Resources

3.7.1 Summary

As required by the National Historic Preservation Act of 1966 (as amended), a
culturalresource survey was conducted during the summer of 1991 at Operable Unit
(OU) 1148. The methods and techniques used for this survey conform to those
specified in the ior’ ideli

and Historic Preservation (Federal Register Vol. 48 No 190, Thursday, September
29, 1983).

Atotal of sixty-nine archaeological sites have been located with the bou ndary of OU
1148. Of this number, fifty-six sites are eligible for inclusion on the National Register
of Historic Places and twelve have been declared ineligible. The following sites are
no longer eligible for Register inclusion under Criterion D of 36 CFR 60 because their
research potential has been exhausted through complete excavation or recordation:
Laboratory of Anthropology (LA) 4618, LA 4627, LA 4628, LA 4629, LA 4630, LA
4631, LA 4632, LA 4633, LA 71160, LA 82607. The following sites are no longer
eligible for register inclusion because they have lost site integrity: LA 12706-A and
LA 12706-B. The following sites are eligible under Criterion D (36 CFR 60) for their
research potential: LA 4612-A, LA 4612-B, LA 4612-C, LA 4613 through LA 4617,
LA 4619through LA 4622-A, LA 4622-B, LA 4623 through LA 4626, LA 12587-A, LA
12587-B, LA 12587-C, LA 12587-D, LA 12714, LA 12600, LA 12599, LA 12598, LA
20969, LA 82605, LA 86615 through LA 86640. The remaining site, LA 170,
Tshirege, is ancestral to the Pueblo of San lidefonso. Not only is Tshirege eligible
for National Register inclusion under Criteria A, B, C, and D, it is an important
traditional and cultural location for the people of San lidefonso, and as such, is
protected by the American Indian Religious Freedom Act (AIRFA), the Native
American Graves Protection and Repatriation Act (NAGPRA), and Bulletin 38 of the
Federal Register (Interagency Resources Division, National Park Service).

The attributes of those sites eligible under Criterion D will not be affected by any ER
sampling activities proposed at OU 1148. No sampling may take place within the
boundaries of Tshirege without the consent of the tribal government of San Iidefonso
Puebio. Any sampling conducted adjacent to the boundaries of Tshirege in Canada
del Buey or Pajarito Canyon must be monitored by an archaeologist.

Areportdocumenting the survey area, methods, results, and monitoring recommen-
dations will be transmitted to the New Mexico State Historic Preservation Officer
(SHPO)for his concurrence in a “Determination of No Effect”. As specifiedin36 CFR
800.5(b) and following the intent of the American Indian Religious Freedom Act, a
copy of this report will also be sent to the governor of San lidefonso Pueblo for
comment on any possible impacts to sacred and traditional places. All monitoring
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and avoidance recommendations contained in the report must be followed by all
personnel involved in ER sampling activities.

3.8 Demography

3.8.1 Introduction

TAs 51 and 54 are located on Mesita del Buey. Accessto Canada del Buey, on the
eastern boundary ofthe study area, is restricted to the public by a security fence. The
land to the east of the canyon is held by the San lidefonso Pueblo, and public access
is limited by a barbed wire fence and posted “No Trespassing” signs. Pajarito Road,
along the western boundary of the study area, is used as a public access route from
White Rock through the Laboratory to the Los Alamos townsite, with a traffic volume
of approximately 8,000 automobiles per day (Environmental Protection Group 1990,
0497).

Land use in the vicinity of the Laboratory (including TA-54) is described in Section
2.5.1, of the 1991 IWP. For TA-54, land use in the immediate vicinity is unlikely to
change while the Laboratory is operated by the DOE. Outside of the immediate
vicinity of TA-54, land use patterns can be expected to remain within the constraints
imposed by Laboratory and private land ownership: little large-scale agriculture is
anticipated, home gardens are typical, and residences will be primarily in developed
areas. The RCRA Operating Permit documents partial closure of TA-54 in the year
2100. Post-closure care will continue as this area will be under institutional control.

3.8.2 Site-Specific Demography

Access to TA-51 and the upper half of TA-54 is not restricted and employees often
walk or jog in the area during the lunch hour. There is no evidence that non-
employees use the area for recreational purposes.

As of June 1991, the TA-51 worker population, both Laboratory employees and
contractors, totalled 26 people from ESS-1. In September 1991, five employees
from EM-9 began work at TA-51. About one third of the employees work
predominantly out-of-doors. The number of employees at TA-51 is expected to grow
over the next five years.

As of June 1991, the TA-54 worker population totalled 84 people: 30 from EM-7's
Chemical Waste Operations Section, 40 from EM-7's RadWaste Section, and 14
from EM-7's Gas Cylinder Project (the Gas Cylinder Project is expected to conclude
in September 1991). Approximately one half of the employees at TA-54 work outside
most of the time. The number of TA-54 employees is expected to continue to grow
over the next five years.
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3.8.3 Residential Demography

The Environmental Protection Group (EM-8) estimates that 213,000 persons lived
within a 50 mi radius of Los Alamos in July 1990. Los Alamos County had an
estimated population of 18,115 based on the 1990 U.S. Census.

The 1991 IWP (Section 2.5.4) describes the population within an 80 kmradius of TA-
54. The county has two residential and commercial areas (Los Alamos and White
Rock). The Los Alamos townsite, the original site of the Laboratory and its support
area, includes the Eastem Area, the Western Area, North Community, Barranca
Mesa, and North Mesa. The townsite had a 1990 population of 11,347.

The White Rock area is the nearest residential areato TA-51 and TA-54. ltincludes
the residential areas of La Senda and Pajarito Acres, and had an estimated 1990
population of 6,768 people. White Rock lies east-southeast of TA-51 and TA-54; it
borders the south side of State Road 4 for approximately two mi. After Pajarito Road
intersects State Road 4, it turns into Grand Canyon Drive and passes through a
residential neighborhood at the areal center of White Rock. Distances from the
Pajarito Road (Grand Canyon Drive)/State Road 4 intersection to TA-51 (Leonard
Road entrance), TA-54, MDA L, and TA-54, MDA G are 3.2 mi, 2.0 mi, and 1.0 mi,
respectively (Environmental Protection Group 1990, 0497).

3.9. Framework Studies

Framework studies at OU 1148 are proposedto provide additional informationon the
geologic setting at OU 1148.

3.9.1 Characterization of Stratigraphy of Tshirege Member of Bandelier
Tuft

Specific stratigraphic layers within the Tshirege Member of the Bandelier Tuff may
provide preferential migration pathways for contaminants at TA-54, such as the
volcanic surge beds at the base of Unit 2b and pumice swarms elsewhere in the tuff
(Sections 2.1.2.2 and 2.1.2.4.) These layers are intersected by disposal shafts at
MDA H, MDA L and MDA G. Precise definition of these stratigraphic variations,
including their characteristics and stratigraphic position, is required to direct the
sampling of potentially critical migration pathways in the boreholes and predict the
direction of transport. This data need can be filled by detailed mapping of the
stratigraphy of the Tshirege Member at Mesita del Buey along canyon walls,
supplemented by data from pits and drill holes.

Natural exposures of the Bandelier Tuffin the vicinity of Mesita del Buey occur along
the south-facing canyon walls, where soil cover is absent. The stratigraphic
variations in physical properties that may potentially enhance orimpede subsurface
transport will be described in a series of detailed measured stratigraphic sections
along the north wall of Pajarito Canyon and the north wall of Canada del Buey. At
least four sections will be measured and described in each canyon to document
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spatial variations in the thickness of the units, including sections near MDA H, west
of MDAL, near MDAL, near MDA G, and east of MDA G. The specific locations for
the stratigraphic sections will be chosen to include the best-exposed sections of tuff.
Descriptions will include lithologic variations in the tuff, stratigraphic contacts,
welding and devitrification features, zones of vapor-phase crystallization, and
variations in fracturing.

Critical contacts will be identified from the measured stratigraphic sections, and
these contacts will be mapped in Pajarito Canyon and Canada del Buey. Locations
of the critical contacts, such as the volcanic surge beds at the base of Unit 2b, will
be surveyed in reference to established bench marks to aid in preparing a structure
contour map showing the elevation of these contacts beneath Mesita del Buey. This
structure contour map will also utilize contacts identified from pits and drill holes at
TA-54.

3.9.2 Characterization of Fracture Coatings

Although significant movement of moisture to depths greater than 10-15 ft was not
apparent in neutron-probe measurements in two drill holes at TA-54, observations
of fractures in open pits demonstrate that water has penetrated to at least the bottom
of the blowholes discussed in Section 3.4.3 (Section 2.1.3.3). The critical assump-
tion that liquid-phase transport along fractures is not a viable pathway for contami-
nant migration at TA-54 can be supported with systematic data onthe characteristics
of fracture coatings. Specifically, the frequency and thickness of fracture coatings
may decrease dramatically with depth in the tuff, providing evidence that water
infitrating downward along fractures beneath the mesa tops is being absorbed into
the tuff and is not reaching the base of the Bandelier Tuff. Additional data on the
nature and distribution of fracture coatings, including caliche and clays, will allow an
improved characterization of long-term moisture movement along fractures. These
data will be obtained by an examination of cores to be acquired as part of other tasks
at TA-54, and will not require the drilling of additional holes.

In each core, the location of each fracture and the nature and thickness of any
fracture coatings will be recorded. A subset of the recorded fracture coatings will be
selected to characterize fracture-lining materials, including the following:

clay mineralogy,

carbonate mineralogy,

iron and manganese mineralogy,
zeolite mineralogy, and

total organic carbon.

Laboratory tests will be performed using either an appropriate Laboratory ER
Program SOPs or conventional laboratory methods. These procedures include but
not limited to
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pulverizing rock samples for chemical and mineralogic analyses,
collecting mineralogic data by x-ray diffraction,

purification of zeolite samples for mineralogic identification, and
laboratory method to determine total organic carbon.

3.9.3 Deep Drill Hole

3.9.3.1 Introduction

Knowledge oftransport pathways inthe vadose zone and subsurface characteristics
beneath OU 1148 is incomplete. This data need can be filled with a strategically
placed deep drill hole east of MDA G. Regional geologic information indicates that
the total thickness of the Bandelier Tuff decreases in the eastern region of Mesita
del Buey. The thickness of the Bandelier Tuff below MDA G is not accurately known.
Characteristics of the geologic units below the Bandelier Tuff with regard to migration
of contaminants are not well understood. The geologic units that require character-
ization are the Cerros Del Rio Basalts and the thick clay-rich sediments that are
present in the weathering profile above the basalt.

Perched aquifers, recharged from the alluvial aquifer in Pajarito Canyon, may exist

. in the subsurface in the southem vicinity of OU 1148, although no drill holes are
available to determine it they exist. Emplacement of a deep drill hole to the main
aquifer down-gradient of OU 1148 would provide the necessary data to determine
if perched aquifers exist and their stratigraphic position. The perched aquifer may
occur above thick clay-rich deposits in the weathering profile above the Cerros Del
Rio Basalts.

3.9.3.2 Drilling Program for Subsurface Characterization

One deep drill hole to the top of the main aquifer is planned at the east end of Mesita
del Buey (Figure 3.9-1). The drill site was selected as the stratigraphy at the eastem
end of TA-54 is unknown. The site is distant enough from MDA G that no
contaminants will be present in the vadose zone, although pore gas samples willbe
collected to test for vapor-phase transport. The site is located midway between
Pajarito Canyon and Canada del Bueyto minimize the possibility of opening potential
transport pathways from alluvial aquifers to deeper aquifers. The deep stratigraphic
test hole will be drilled on atime line towards the end of the Phase | field work at MDA
G in order to use the data collected at the MDA to direct the drilling and sampling
program for the deep drill hole. The depth of the deep drill hole will be based on the
depth of contamination found at MDA G. If COCs are found in the basalt at MDA G
then the deep drill hole will be advanced 50 ft into the main aquifer. 1t COCs are not
detected below the tuff then the drill hole will terminate in the basalt above the main
aquifer to characterize lithologic and transport properties of the basaltt. The
. estimated subsurface characteristics at the site are presented in Table 3.9-1.
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Figure 3.9-1 Location map for proposed deep drill hole.
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The hole will be continuously cored using air-rotary drilling. The core will then be
labeled and curated, following Laboratory ER Program SOPs, to allow detailed
geologic and hydrologic characterization at a later date if desired. Requirements for
the drilling include the following:

*  continuous core sampling;

* anopendrill hole for a suite of borehole geophysical logs and for in situ
tests to collect gas samples. The walls of the drill hole must be free of
contamination by drilling fluids or by air used for drilling; and

» the diameter of the finished drill hole must be suitable for installation of
monitor well casing. A 10 in. diameter is preferred for the drill hole.

Drilling will stop if a perched aquifer is intersected, and the hole will be cased and
completed as a monitor well. If the deep drill hole is to be advanced to the main
aquifer, a second hole will then be drilled nearby, and completed to the main aquifer.
This second hole, if necessary, will be continuously cased with ODEX casing to
prevent communication between perched aquifers and the main aquifer. Because
the top of the main aquifer is believed to be below 5750 #t (Purtymun and Johansen
1974, 0189), if water is encountered above 5800 ft elevation, it will be assumed to
be perched above the main aquifer. When water is reached below 5800 f, drilling
will continue for 50 ft to confirm that the main aquifer has been reached and to
determine the geologic characteristics of the uppermost aquifer. The hole will be
. cased and completed to allow sampling and monitoring of the top of the aquifer.

3.9.3.3 Geophysical Logs in the Borehole

A suite of geophysical logs will be collected inthe borehole. The logs will be collected
to extend information gathered from geologic description and tests performed on
core samples. The logs will enhance stratigraphic correlation, identify and map
orientation of fractures and joints, define the relative variation in moisture within the
unsaturated zone, and define the variations in bulk density within the stratigraphic
section. Table 3.9-2 lists the logs to be collected in the borehole and describes the
objective of each log.

All borehole geophysical logging activities will be performed in accordance with
either Laboratory ER Program SOPS, or conventional field procedures which cover
the following areas of investigation:

Borehole Gamma Logging,

Borehole Neutron Logging,

Borehole Caliper Logging,

Borehole Video Logging (Axial and Sidescan),

Borehole Induction (Geonics EM-38) Logging,

Borehole Magnetic Susceptibility Logging (Romulus Instrument), and
Borehole Temperature Gradient Logging.

RFI Work Plan for OU 1148 3-37 ' May 1992



Environmental Setting Chapterr 3

TABLE 3.9-1
ESTIMATED SUBSURFACE CHARACTERISTICS AT DRILL HOLE
LOCATION
Estimated Surface Elevation * 6550 ft
Estimated Elevation at Top of Main Aquifer ® 5850 ft +/- 50 ft
Most Likely Horizons for Perched Aquifers 5900 #-6500 ft
Estimated Thickness of Subsurface Units
Bandelier Tuff 30 ft-100 ft
Basalt (with possible interbedded gravel) 600 #t-700 ft
Puye Formation conglomerates >100 ft

* Drill hole location shown in Figure 3.9-1.
®* Top of main aquifer estimated from Purtymun and Johansen (1974, 0199).
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TABLE 3.9-2

SUITE OF GEOPHYSICAL LOGS
Hydrogeological Characterization
Open Hole
Thermal Neutron (Moisture) % moisture, perched zones
Gamma (Density) bulk density of rocks
Caliper fracture
Axial Borehole Video fracture orientation
Sidescan Borehole Video fracture orientation

EM Induction (Geonics EM-39) stratigraphic correlation, perched zones
Magnetic Susceptibility (Romulus) stratigraphic correlation

Natural Gamma stratigraphic correlation

Spectral Gamma (U, TH, K) stratigraphic correlation

Cased Hole

Thermal Neutron (Moisture) % moisture, perched zones

Gamma (Density) % moisture, perched zones
v EM Induction (PVC Casing) perched zones

Natural Gamma stratigraphic correlation

Spectral Gamma (U, TH, K) stratigraphic correlation

Temperature Gradient

(Requires fluid-stemming casing)  vapor phase transport
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3.9.3.4 Characterization of Groundwater

Groundwater from the top of the main aquifer and any perched aquifers that may be
encountered (Section 3.9.3.2) willbe sampled and analyzed for volatile, organic and
inorganic constituents, and for stable and radioactive isotopes. The analytical suite
is presented in Table 3.9-3. These analyses will confirm the absence of contamina-
tion of groundwater in the main aquifer. In addition, the analyses of radioactive
isotopes will allow absolute ages of the groundwater to be determined and help
define the recharge history of the aquifer. The samples will be collected using a
method to prevent aeration and will be immediately sealed in an air tight glass bottle.
Sample collection and laboratory tests will be performed using conventiona! labora-
tory methods which cover the following areas:

» field methodology to collect and preserve groundwater samples from
seeps, springs, and monitoring wells for environmental analyses, and

+ laboratory methods to analyze water samples for environmental isotopes.

3.9.3.5 Pore Gas Collection from Open Borehole

Pore gas samples will be collected from the borehole during the in situ air
permeability tests. Pore gas samples will be collected approximately every 50 ft, with
the testing intervals selected based on results of the geologic description of the core
and the interpretation of the suite of barehole geophysical logs. Zones of basaltic
breccia between individual basalt flows will be preferentially sampled because they
may have the highest intrinsic permeability and may be the most likely pathway for
vapor transport.

The collected gas samples will be analyzed for the following:

»  volatile organic constituents,

+ relative humidity, and

»  SF, (agas introduced during drilling to trace contamination of in situ pore
gas by drilling air).

Sample collection and laboratory tests will be performed using either appropriate
Laboratory ER Program SOPs, or conventional field and laboratory procedures
which cover the following areas:

« field methodology to collect and preserve pore gas samples collected from
discrete intervals in open boreholes, and

» laboratory method to analyze constituents in pore gas samples.
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TABLE 3.9-3

ANALYTICAL SUITE FOR GROUNDWATER SAMPLES COLLECTED FROM
PERCHED ZONES, AND THE MAIN AQUIFER

Maior Ani
Carbonate
Chloride

Sulfate

Fluoride

Nitrate

Nitrate and Nitrite
Phosphate

Maior Cati
Ammonium
Cakcium
Magnesium

* Potassium
Sodium
Silica

Gross alpha
Gross beta

Radium-226
Thorium-230

Other Parameters
Total Organic Carbon
Total suspended solids
(<10 micron)

Field Measured Parameters
Temperature

Ph

Eh

Specific Conductance
Akalinity

Dissolved Oxygen

RFI Work Plan for OU 1148

Mi iT C .
Aluminum
Arsenic
Barium
Beryllium
Boron
Bromide
Cadmium
Chromium
Cobalt
Copper
Cyanide

Iron

Lead
Manganese
Mercury
Molybdenum
Nickel
Selenium
Silver
Sulfide (as H,S)
Strontium
Thallium
Uranium
Vanadium
Zinc

Environmental Isotopes
Strontium-86/Strontium-87
Hydrogen/Deuterium
Oxygen-16/Oxygen-18
Tritium

Carbon-14
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Samples of core will be selected every 5 ft from the lowermost 20 ft of the Bandelier
Tuff, and from the immediately underlying weathered basak. Intact, high quality core
samples will be submitted to a geotechnical laboratory for the following suite of
analyses:

gravimetric moisture content,
porosity (helium injection test),

bulk density,

saturated hydraulic conductivity, and
air-water relative permeability.

e @ o o o

The discrete core samples must be sealed in air tight containers at the time of
collection in order to prevent changes in moisture content. Sample collection and
laboratory tests will be performed using either appropriate Laboratory ER Program
SOPs or conventiona! laboratory methods. These include but are not limited to the
following:

+ field methodology to collect and preserve rock core samples for
hydrogeologic parameter tests;

* laboratory method to determine gravimetric moisture content on rock
samples (ASTM method D-4531-86);

*  laboratory method (helium injection test) to determine porosity on intact,
undisturbed rock core samples (American Petroleum Institute Method 40,
Section 3.58);

+ laboratory method to determine bulk density on intact, undisturbed rock
core (ASTM Method D-4531-86);

+  laboratory method to determine saturated hydraulic conductivity onintact,
undisturbed rock core samples (ASTM Method D-2434-68); and

+ laboratory method to determine air-water relative permeability on intact,
undisturbed rock core samples.

Aninflatable straddle packer assembly willbe used to determine in situ permeabilities
for the same intervals that are sampled for laboratory analyses to provide a
confirmation of the laboratory results. The testing method willbe vacuum extraction.

The suite of samples to be taken for Mesita del Buey drill holes is given in Table 3.9-
4

3.10 Three-Dimensional Geologic/Hydrologic Model

Figure 3.10-1 presents the three-dimensional geologic/hydrogeologic model for OU
1148 which reflects the conceptual model described in Section 1.4. The airborne
pathway is presented and represents the movement of gases from the subsurface
to the atmosphere and the movement of dusts and vapor. Surface water runoff
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> Airbome pathway: vapor, dust, gas
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Figure 3.10-1 Three-dimensional geologic/hydrologic model of OU 1148.
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includes the movement of runoff as well as the movement of sediment in the runoff.
Subsurface movement of contaminants is principally the movement of VOC vapors
(IT Corporation 1987, 0327).
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Chapter 4 __Remediation Alternatives and Evaluation Criteria

4.0 REMEDIATION ALTERNATIVES AND EVALUATION CRITERIA

The decision analysis approach, which provides for efficient identification and
evaluation of corrective measures alternatives is described in Appendix | of the IWP
(LANL 1991, 0553). This appendix describes how decision analysis will be used in
the ER Program. Because the decision analysis process is being developed
concurrently with this work plan, the process will be applied to this operable unit
during the first year of field work, reflecting the decision-making framework de-
scribed in the IWP. Future documents describing work at the operable unit will also
reflect this approach.

RFI Work Plan for OU 1148 4-1 May 1992






Y

Introduction

3

Background

Information

T

Environmental

Setting

CHAPTER 5

-
Remediation Alternatives
and Evaluation Criteria
\

{

SWMUs
Proposed for
No Further
Action

Evaluation of SWMU Aggregate
e MDA J
e MDA H
e MDA L
e MDA G
® TA-51/TA-54 (Western Part)







Chapter 5 __Evaluation of Solid Waste Management Unit Aggregates

5.0 EVALUATION OF SOLID WASTE MANAGEMENT UNIT AGGREGATES

5.1 Material Disposal Area J

Material Disposal Area (MDA) J contains one Solid Waste Management Unit
(SWMU) Aggregate which will be investigated under the Environmental Restoration
(ER) Program which consists of subsurface (disposal) units. The location of MDA
J in Technical Area 54 (TA-54) is shown on Figure 1.0-3.

5.1.1 Background

5.1.1.1 Description and History of SWMU

MDA Jis a 2.65-acre site that is currently used for the disposal of administratively-
controlled waste. The area was designated for waste disposal in 1961 when Pit 1
was excavated (Figure 5.1-1). Administratively-controlled waste is defined by the
Laboratory as ‘those wastes which are generated by various operating and
experimental groups and, athough nonhazardous, are restricted by the Laboratory
from disposal in the Los Alamos County landfill or other locations” (Krueger 1991,
0036). Examples of administratively-controlled wastes are classified items such as
safes with secured locks, objects with classified shapes, scrap equipment, treated
sand from barium sand treatment operations at MDA L, and empty containers. In
general, these wastes are neither hazardous nor radioactive, but for security and/or
safety reasons, the Laboratory desires to maintain long-term institutional control
over them.

Historically, MDA J received wastes that were potentially contaminated with trace
quantities of nonreactive high-explosive residues. Other wastes buried in early
operations include discarded equipment, asbestos, and minimal amounts (mostly
residual) of hazardous waste.

Subsurface Disposal Units

Subsurface disposal units at MDA J consist of four pits and two shafts. They are
collectively identified as SWMU 54-005 in the Solid Waste Management Units
Report (LANL 1990, 0145). The locations of pits and shafts in MDA J are shown on
Figure 5.1-1.

Figure 5.1-1 shows the locations of two pits (5 and 6) that have been excavated, but
have not yet received waste. Waste-disposal logs have been maintained for all
subsurface disposal units and serve as the basis for the source term description in
Section5.1.1.2.1. MDA Jrecords indicate only aminor potential for hazardous waste
or hazardous constituent releases from these units because of the controls
exercised over the types of wastes that could be disposed of in them.
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Pits 1, 5, and 6 are located outside the intrusion fence; Pits 2, 3, and 4, and Shafts
1 and 2 are located inside the intrusion fence.

Pit 1 was excavatedin 1961 and was used for waste disposal until 1966. It measures
approximately 250 ft long, 51 # wide, and 17 ft deep. Waste disposal procedures
associated with this pit required that wastes be placed in layers and covered with
crushedtuff approximately 12in thick. To minimize void space, hollow items oropen,
empty containers and vessels were emplaced so that they would be filled with
subsequent layers of waste or tuff. Liquids were prohibited from disposal. The pit
is unlined and no special provisions were made for run-on control. The pit was filled
and covered with soil to grade in July 1967 (Benchmark 1991, 08-0023).

Pit 2 was excavated in 1967 to allow for continued disposal after Pit 1 had reached
its maximum capacity. The dimensions of Pit 2 are approximately 200 ft long, 31 #t
wide, and 17 ft deep. This pitis unlined and has no provisions for run-on control. Pit
2 was closed after April 1982 (Benchmark 1991, 08-0023).

Pit 3 was excavatedin or about 1984 (Benchmark 1991, 08-0023). The approximate
dimensions of Pit 3 are 169 ft long, 25 ft wide, and 45 ft deep.

Pit 4 is currently in operation at MDA J. Constructed in or about 1987 (Benchmark
1991, 08-0023), the pit measures 425 ft long, 80 ft wide, and 60 fi deep and is used
solely for the purpose of disposing of administratively-controlled waste.

Shaft 1 was drilled in or about 1984 and was first used in January 1985. ltis 6 ftin
diameter and 65 ft deep (IT Corporation 08-0028). The shaft is inactive and will be
sealed in the near future. '

Shaft 2 was drilled in or about 1984. It is 6 ft in diameter and 65 ft deep (IT
Corporation 1991, 08-0028). The shatft is in active use for disposal of classified
waste.

Surface Storage Units

Surface storage waste management units at MDA J include seven roll-off dumpsters
used fortemporary storage of friable and nonfriable asbestos removed from facilities
throughout the Laboratory. Friable asbestos is placed in plastic bags, and then in
dumpsters, before transport to MDA J. Nonfriable asbestos safes and ovens do not
require plastic packaging. Both forms of asbestos are shipped off site for disposal.

Land Farming Project

Since January 1991, MDA J has served as the location for land farming (remediation)
of contaminated soil from underground storage tank releases. The soil is taken to
MDA J where it is spread in thin layers (approximately 6 inch lifts). The thin-
spreading technique allows for enhanced aerationthat facilitates volatilization of the
light-end hydrocarbons and biodegradation of the remaining contaminants. The
project is located outside the intrusion fence in a rectangular area flanking the north
side of Pit 1. The land farm covers an area of 8,225 ft2.
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Land farming operations were suspended in June 1991 for a short time because of
safety concems during the construction of Pits 5 and 6. One of the new pits is
immediately north of the land farm; the other pit is just south of Pit 1. Both of the new
pits are located outside the intrusion fence, and have not yet received waste.

Soil deposited at the land farm prior to the suspension of operations remains at the
site undergoing remediation (Benchmark 1991, 08-0023), and Laboratory staft
members have reported that limited quantities of petroleum-contaminated soil have
beenthin-spread atthe MDA Jland farm site since June 1991 (Benchmark 1991, 08-
0028). No long-term releases are identified. Petroleum wastes from underground
storagetank releases are regulated by the New Mexico Environmental Improvement
Board Underground Storage Tank Regulations (NMEIB-USTR), and are, therefore, -
exempt from Resource Conservation and Recovery Act (RCRA) regulation. No
permit is required by the NMEIB-USTR. The procedures to treat soil at MDA J
specify that the soil is to be thin-spread north of Pit 1.

5.1.1.2 Conceptual Exposure Model

5.1.1.2.1 Existing Information on Nature and Extent of Contamination

Waste disposed of at MDA J was characterized by reviewing specific historical
documentation such as Laboratory records and logbooks, and by supplementing the
specific documentation with interviews from current and past Laboratory staff
members who have knowledge of MDA J disposal practices and activities. Specific
information was collected, and a data base created as part of the effort to
characterize the waste present in the disposal units at MDA J (see Appendices 3-
A, 3-B, and 3-C of the Operable Unit 1148 Data Report [IT Corporation 1992, 08-
0015]). Data contained in the MDA J source term data base have been categorized
to facilitate current data analyses and are summarized in Tables 5.1-1 and 5.1-2.

The MDA J sourcetermdatabase generated inthis investigationis acomprehensive
review of Laboratory records for waste disposed of at MDA J. However, it is
important to note that only 942 of the 1,522 records were complete: 360 records did
not specify a disposal location, and no logbook or Laboratory database records were
found for the calendar years 1965 or 1983.

To produce the most conservative scenario for the MDA J source term, wastes
disposed of at MDA J were categorized into two main groups: nonhazardous
constituent waste and hazardous constituent waste. If a waste contained eventrace
amounts of any compound listed in 40 U.S. Code of Federal Regulations (CFR) Part
261 Appendix VIiI, the entire amount of that waste was considered hazardous
constituent waste. For example, empty containers and drums that originally held a
hazardous constituent were categorized as hazardous constituent wastes. With this
approach, any potentially hazardous constituents would be subject to further
scrutiny. Further examination of process knowledge was evaluated to determine
actual hazardous characteristics and potential for contaminant plume source.
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TABLE 5.1-1
SPECIFIED* AND UNSPECIFIED® VOLUMES (ft?) AND WEIGHTS (Ibs) OF
MATERIALS DISPOSED OF AT TA-54, MDA J, PER YEAR®

Specified Unspecified Specified
Volume Volume Weight (Ibs) Unspecified Weight
(ft°) of Material () of Material of Material (Ibs) of Material
Year Disposed Disposed Disposed Disposed
1964 NR¢ : NR 319,602 NR
1965 NR ' NR NR : NR
1966 NR NR 2,768,745 NR
1967 NR o NR 1,595,650 NR
1968 NR NR 133,330 NR
1969 NR  NR 78,450 NR
1970 NR NR 165,305 NR
1971 NR NR 66,550 NR
1972 NR NR 9,560 NR
1973 NR NR 40,285 NR
1974 NR NR : 21,800 NR
. 1975 NR NR 16,300 NR
1976 NR NR 20,950 NR
1977 NR NR 30,425 NR
1978 NR NR 6,500 . NR
1979 NR NR 25,300 NR
1980 NR NR 11,300 NR
1981 NR NR 93,000 NR
1982 NR NR 3,500 NR
1983 ' NR NR . NR NR
1984 671 : NR 6,400 NR
1985 2,442 NR 39,800 72,250
1986 6,203.8 NR 179,299 109,650
1987 7,500.12 766.74 275,333.9 89,540.76
1988 5,671.8 ) 204 - 237.731 39,854
1989 34.61 40.16 10,110 17,508
1990 423.58 19.11 285,784 7173
1991 233.83 9293 | 77,787 14,392

* Specified values are sums from records that indicate disposal into a specific pit or shatt.

® Unspecified values are sums from records that did not indicate disposal into a specific pit or shaft.

¢ Most logbook entries and Laboratory data base entries reported disposal quantities in weight rather
than volume amounts. -

¢ NR Not recorded
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. TABLE 5.1-2
SPECIFIED* VOLUMES (ft?) AND WEIGHTS (Ibs) OF
HAZARDOUS*® AND NONHAZARDOUS CONSTITUENTS
DISPOSED OF AT TA-54, AREA J, PER DISPOSAL UNIT

Specified Specified Specified Volume Specified Weight

Volume (ft) of Weight (Ibs) of (ft2) of (lbs) of
Pit or Hazardous Hazardous Non-Hazardous Non-Hazardous
Shaft Constituents Constituents Constituents Constituents
: Disposed Disposed Disposed Disposed
Pit 1 NR¢ 845 NR 3,618,877.5
Pit 2 NR . 80 265.02 2,265,952
Pit3 367 28,5734 21,158.45 695,881
Pit4 7.58 7,695 651.17 352,074
Shaft 1 .02 5 -704.14 20,492
Shaft 2 NR NR 13.24 3,296

* Specified volumes are sums from records that indicate disposal into a specific pit or shatt.

® Disposed materials that may contain even trace amounts of any of the compounds identifiedin 40 CFR §261,
Appendix VIII.

9 NR Not recorded
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During the initial screening of MDA J waste records, more than 96% by weight of the
wastes were nonhazardous. These wastes primarily included scrap metal and old
metal equipment, construction debris, old furniture, and empty containers. Evenwith
the conservative assumption that the entire amount of a waste was considered
hazardous if it contained a residual amount of a hazardous constituent, only about
4% by weight of the wastes disposed of at MDA J were categorized as hazardous
constituent wastes. Of these hazardous constituent wastes, greater than 93% by
weight were barium sand residues, about 0.7% were items contaminated with
inorganics, about 0.8% were empty containers, about 1% were tems contaminated
with organics, and about 3% were miscellaneous disposed materials assumedto be
hazardous constituent wastes. Figure 5.1-2 illustrates the relationship between the
various quantities of hazardous and nonhazardous constituent wastes.

Because barium sand residues comprise 93% of the MDA J wastes categorized as
potentially hazardous, the activity generating the barium sand residues was scruti-
nizedtoidentify through process knowledge whetherthe waste contained hazardous
constituents. Sand is used as a buffer during the detonation of ‘high explosive
material at other locations at the Laboratory. After detonation, the residue is sent to
MDA L, where itundergoes treatmentthatimmobilizes the barium as barium sulfate.
Following treatment, samples of the sand are analyzed to determine barium
concentrations and other toxic metals remaining in the sand residue, according to
the toxicity characteristic leaching procedure (TCLP). Only sand residues contain-
ing less than 100 ppm extractable barium have been disposed of at MDA J
(Benchmark 1991, 08-0023).

The practice of performing sampling and analysis prior to disposal of the barium sand
has been in effect since the first load of barium sand residue was taken to MDA J in
or about 1985 (Benchmark 1991, 08-0023). The Laboratory’s early practice was to
determine whetherthe sand residues were hazardous waste based on atotal metals
analysis, rather than through TCLP. The Laboratory considered, for purposes of
waste management, that sand residue containing 100 ppm total barium was a
hazardous waste. Under RCRA regulations, barium concentrations of 100 ppmthat
are derived from TCLP, rather than a total metals analysis, are considered
hazardous. Therefore, the Laboratory’s practice of using atotal metals analysis was
conservative, resulting in classification of hazardous wastes that were wellbelow the
TCLP toxicity minimum concentrations.

Treatment to make the extractable barium insoluble and thus immobile was not
initiated until approximately December 1988. Between 1985 and 1988, the untreated
barium-contaminated sand residue that contained 100 ppm or greater total barium
was stored at MDA L (Benchmark 1991, 08-0023). After the treatment process was
implemented, all the accumulated and subsequently generated sand residues were
treated and analyzed using TCLP to assure that extractable barium was well below
the 100 ppm TCLP toxic concentration prior to disposal at MDA J. Additionally, the
barium present in the treated sand residues disposed of at MDA J is in the form of
an immobile sulfate; therefore, its potential for migration from the disposal units is
unlikely (Benchmark 1991, 08-0023).
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Relative amounts of hazardous and
nonhazardous wastes disposed of at MDA J

Non-hazardous

(7,084,548 lbs) Hazardous (259,816 'bS)

Relative amounts of hazardous constituent
waste types disposed of at MDA J

) . 907 108)
w rganics \B
o conxam\nﬂ"’g ‘ggn\gainers (2,159 1bs)

Emp .
Barium sand "/E;n_t'aminated organics (3,340 1bs)
(243,330 Ibs) ‘

—_—

Figure 5.1-2 Relative amounts of waste types disposed of at MDA J.
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The remainder of the disposed material initially categorized as hazardous constitu-
ent waste at MDA J consists of empty containers, items contaminated with
inorganics, and items contaminated with organics. The empty containers include
drums that originally held solvents or that may have held residual hazardous
material. The ftems contaminated with inorganics include 100 Ibs of flasks with high
explosive-contaminated mercury, 0.5 Ibs of beryllium, 600 Ibs of a 30% beryllium
alioy, 907 lbs of nickel metal parts, and 200 lbs of nonhazardous trash ash that was
assumedto be hazardous constituent waste. The tems contaminated with organics
include 2,550 Ibs of refrigerators contaminated with chloroform and phenol, 500 Ibs
of printer canridges, a 250 Ib labpack that was indicated as containing no RCRA
items but was assumedto contain hazardous constituents, and 40 Ibs of acetone and
hexane mixed with rags and gloves. An additional 9,080 Ibs of MDA J waste,
described as miscellaneous, are assumed to be hazardous constituent wastes
because no description of the wastes was provided in the disposal-record logbooks.
Based on the inventory of wastes disposed of at MDA J, it is unlikely that these
miscellaneously disposed materials were purely hazardous constituent wastes:
however, the exact contents of these wastes are unknown and some hazardous
constituents may have been present.

Onthebasis ofthe available data, there is evidence that small amounts of hazardous
waste residues may have been disposed of at MDA J. The potential for migration
of contaminants from MDA J is believed to be extremely low; however, because a
potential exists, a limited sampling program is recommended at MDA J to test for any
contamination.

5.1.1.2.2 Potential Pathways of Contaminant Migration

Due to the nature of the wastes disposed of at MDA J, no radioactive or hazardous °
wastes are expected to have been released from the disposal pits and shafts. One
migration pathway of concern is the subsurface release of volatile contaminants.
Volatile contaminants in the subsurface may migrate in vapor phase in the vadose
zone and may be released to the atmosphere by evapotranspiration. MDA Jis under
institutional control, but surface contaminants may be transported beyond the area
of institutional control by surface water runoff and sediment transport. Surface
contaminants may be present due to spills, poor housekeeping, and volatile
contaminant migrationupward from a subsurface release. The conceptual model for
MDA J is shown in Figure 5.1-3.

§.1.1.2.3 Potential Public Health and Environmental iImpacts

Although contaminants are not expected to be found outside the disposal pits and
shafts at MDA J, potential public health impacts outside the area of institutional
control includes hikers exposed to surface water runoff and transported sediments
in the drainages, and workers and joggers near MDA J exposed to volatile
contaminants releasedto the air. The exposure risk is expected to be negligible due
to dispersion in the migration pathways. Impacts to ground water are considered
negligible due to dispersion of vapors migrating through approximately 1,000 ft of
vadose zone to reach the main aquifer, and dispersion of contaminants transported
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Figure 5.1-3 Conceptual model for MDA J.
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by surface water to the alluvium in Cafiada de! Buey. In addition, perched aquifers
are not believed to be present in Cafiada del Buey.

5.1.2 Remediation Alermnatives and Evaluation Criteria

MDA J has received classified wastes and will remain under institutional control
indefinitely, and no releases of hazardous or radioactive contaminants are expected
to be identified at MDA J. Therefore, MDA J is recommended for institutional control
as a preliminary response action based on current information.

5.1.3 Data Needs and Data Quality Objectives

Based onrecords of disposal activities atMDA J, only residual amounts of hazardous
wastes are expected to have been disposed of in the pits and shafts. There are no
records of radioactive waste disposed of in MDA J. However, it is possible that small
amounts of radioactive or hazardous wastes were disposed of in the pits and were
not recorded. For this reason, a Phase | sampling program will be implemented to
determine the presence or absence of contaminants outside the disposal pits and
shafts in MDA J.

5.1.3.1 Health and Safety Risks

5.1.3.1.1 Source Characterization

The materials disposed of in the pits and shafts at MDA J are characterized from
disposal records as discussed in Section 5.1.1.2.1. Phase | sampling will be
performed to determine the presence or absence of contaminants outside the
disposal pits and shafts at MDA J. If Phase | sampling indicates contaminants are
moving beyond the point of institutional control, additional source characterization
may be included as part of a Phase Il sampling program.

The data presented in Table 5.1-3 will provide a better understanding of the
information needed for source term characternization.

5.1.3.1.2 Environmental Setting

As discussed in Section 5.1.1.2.2, the migration pathways for contaminants re-
leased from MDA J have been modeled conceptually. Phase | investigations will
include sampling to determine if contaminants are migrating via several pathways.
These pathways are :

»  vapor phase migration in the subsurface;

»  air migration of volatiles released to the atmosphere by evapotranspira-
tion; and
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TABLE 5.1-3
INFORMATION NEEDED FOR PHASE | SOURCE CHARACTERIZATION
OF MDA J SUBSURFACE DISPOSAL UNITS®

1 Consii c fions in Medi

SW-846 Volatile Organic Compounds (VOCs)

SW-846 Semivolatile Organic Compounds (SVOCs)
SW-846 Metals

Pesticides

PCBs

Reactive Cyanide

Tritium

Gross alpha and beta radioactivity and gamma emitters

2. Media
Surface Water

Soils/sediments
Air

*These constituents and associated analytical methods are given in the Laboratory’s IWP (LANL 1991, .
0553).
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» surface water runoff and sediment transport of contaminants beyond the
MDA J area of institutional control.

The specific data needed for characterization of the environmental setting of MDA
J are given in Table 5.1-4.

5.1.3.1.3 Potential Public Health and Environmental impacts

Because the nature of any contaminants released to the environment, if any, at MDA
J has not been characterized, potential public health and environmental impacts are
unknown. Phase | investigations will determine the nature of any contaminants
released from pits and shafts at MDA J, and assess their migration from the area of
institutional control via subsurface vapor phase transpon, air transpont, surface
water runoff transport, and sediment transport. This will provide the information
necessary to assess potential public health and environmental impacts from
contaminants at MDA J.

Table 5.1-5 lists the data needed for receptor characterization.

5.1.3.2 MDA J Data Quality Objectives

Thedecision processes and data quality objectives (DQOs) described in this section
are specific to MDA J SWMUs. The subsection format follows the more general
process described in detail in Section 1.4 The reader is referred to Section 1.4 for
definitions of terms and decision criteria, and to Figure 1.4-1 for the decision flow
‘chart.

5.1.3.2.1 MDA J Decision Process

Decision Point 1:

On the basis of existing information, is there any potential risk to human
health or the environment from the subsurface disposal units at MDA J?

Laboratory records indicate that only small quantities of hazardous waste or
hazardous constituents were disposed of at MDA J.

Decision Point 2:

Is existing information sufficient to allow development of a Phase Il sampling
plan?

No. Existing laboratory records are incomplete. For this reason, a Phase | Sampling
and Analysis Plan (SAP) will be executed at MDA J. As quantitative data become
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TABLES.14
. INFORMATION NEEDED FOR PHASE | TRANSPORT PATHWAY
CHARACTERIZATION OF MDA J SUBSURFACE DISPOSAL UNITS

1. Surface Water Runoff Pathway

Monthly Rainfall Averages
Drainage Patterns
Background Concentrations of Each Constituent

2. Soils/Sediments Pathway

" Respirable Dust Fraction
Erodability
Organic Carbon Content
Moisture Content
Background Concentration of Each Constituent

3. AirPathway

Wind Roses
Wind Erosion Data
Background Concentration of Each Constituent

4 Subsurface Migration Pathway

Rock Mineralogy

In Situ Air Permeability of Characteristic Rock Types
Fracture Density

Hydraulic Conductivity

Background Concentration of Each Constituent
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TABLE 5.1-5
INFORMATION NEEDED FOR PHASE | POTENTIAL RECEPTOR
CHARACTERIZATION ACCORDING TO THE CONCEPTUAL MODEL FOR MDA J

1. General Land Use

Present and possible future uses of MDA J:
a. Waste disposal
b. Closure with continued institutional control.

2. Human
Human use of or access to MDA J and adjacent lands, including:
a. Relationship between population centers and prevailing wind direction;

b. Native American access to adjacent lands
¢. Recreational use access to adjacent land under management by Bandelier National Monument.

3. Demography
A demographic profile of the people who use or have access to MDA J and adjacent land, including,

but not limited to: age; sex; and sensitive subgroups. These receptor groups will be investigated if
Phase Il sampling is undertaken

4. Biota

A description of the biota on, adjacent to, or affected by MDA J. These receptor groups will be
investigated if Phase |l sampling is undertaken.

5. Ecology
A description of the ecology overlying and adjacent to MDA J will be provided if Phase Il sampling is
undertaken. :
6. Endangered/Threatened Species
A description of any endangered or threatened species near MDA J.
7. Bisk Assessment
The ER Program is currently developing baseline risk assessment scenarios and criteria that will be

presented in the 1992 version of the Installation Work Plan. This approach will be developed in
adequate time for data analysis
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available, Phase | SAPs will be revised as appropriate. Data acquired in the Phase
| investigation will serve as input to the next decision (Figure 1.4-1).

Decision Point 3:

Do the data collected in Phase | sampling confirm the presence of constitu-
ents of concern at MDA J?

This question is addressed by the DQO process for MDA J. The DQOs for Phase
| SAPs follow the format of Section 1.4.3.1, and the diagram shown on Figure 1.4-
2.

Problem Statement
it is not known whether constituents of concern are present at MDA J.
Questions to be Answered

Are there constituents of concern present in air, water, soils, sediments, or the
subsurface which are above background levels or health risk-based action levels?

Decision Inputs/Data Needs for MDA J

Constituents of concern (COCs) in each transport medium for MDA J are summa-
rized in Table 5.1-6. Volatile organic compounds (VOCs), semivolatile organic
compounds (SVOCs), and metals are specified in the Generic QAPjP (LANL 1991,
0412). Action levels for many of the constituents are available in proposed RCRA
Subpart S.

No suite of radionuclides of concern (ROCs) is specified in Proposed RCRA Subpart
S. The Phase | sampling plans include measurements of tritium, gross alpha and
gross beta radioactivity, as well as gamma spectroscopy of samples.

Phase | SAPs were developed to determine the concehtration of COCs in each
environmental transport medium in the conceptual model (Figure 5.1-3).

Decision Domain
The spatial domain includes all of TA-54, MDA J, and excludes the adjacent

canyons, which are addressedin OU 1049. The Laboratory will maintain institutional
control over MDA J as discussed in Section 1.0. :
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. TABLES5.1-6
CONSTITUENTS OF CONCERN ADDRESSED IN ENVIRONMENTAL
TRANSPORT MEDIA AT MDA J ’
, Phase | SAP
Transport Media Constituents of Concem* (Section Number)
Surface Water SW-846° VOCs* SVOCs?, 5.1.4.1
. metals, pesticides, PCBs®,

cyanide, *H, gross alpha, beta,

gamma radioactivity
Surface Sediments see above 5142
Underground Soils (Cores) see above 5143
Air VOCs 5144
Soil *H 5145

Specific compounds are listed in the indicated SAP

EPA 1983, 0288 for water; EPA 1987, 0518 for sediment and soil
Volatile Organic Compounds

Semivolatile Organic Compounds

Polychlorinated biphenyls

L J a o T >
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* Decision Rule/Logic Statement

The decision made at Decision Point 3 will be based on the following rule: If the
concentration of any COC in any sample exceeds action levels or the natural
background concentration, MDA J will be recommended for Phase Il sampling.

The Phase | SAPs have been designed to determine the presence or absence of
suspected COCs. The ER Program is currently developing baseline risk assess-
ment scenarios and criteria that will be presented in the 1992 version of the
Installation Work Plan (IWP). This approach will be developed in adequate time for
data analysis. The results of the Phase | SAPs for MDA J will be used to validate
transport models, to provide initial health-risk estimates, and to develop more
comprehensive Phase |l SAPs.

Acceptable Uncertainty Limits

Because MDA J site and waste characterization data are lacking, it is not possible
to determine true risk ranges and tolerance limits. The characterization data needed
to develop Phase Il SAPs and perform health risk-based assessments will be
determined using the results of Phase | sampling, and the risk assessment approach
which will be outlined in the 1992 IWP.

5.1.3.2.2 Approach to DQO Process

The Phase | sampling plans will rely on four levels of analytical data to determine
precision, accuracy, representativeness, completeness, and comparability (PARCC)
parameters. The results of this determination will guide the development of the
Phase Il sampling plans. The four levels of analytical data to be used during Phase
| sampling activities are

* Level | field screening to guide the selection of sampling locations for
laboratory analyses;

» Levelll field analyses to confirm Level | field screening results;

* Level lll laboratory analyses for VOCs, SVOCs, metals, pesticides,
polychlorinated biphenyls (PCBs), and cyanide; and

»  LevelVlaboratory analyses at a laboratory with approved SOPs for gross
alpha, gross beta, gamma spectroscopy, and tritium.

The pathways of concern at MDA J include surface water runoff, surface sediment
transport, atmospheric dispersion, and subsurface migration of contaminants. ltis
important to characterize these pathways to determine if COCs are absent or
present. If COCs are present and are found to be migrating beyond the boundaries
of institutional control, a health risk-based assessment will be performed to develop
potential response actions to meet the requirements of conditional remedy under
RCRA Subpart S.
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The health risk-based assessment will rely heavily on the data acquired during the
Phase | and Phase Il sampling and analysis activities at MDA J. The use of Level
Il and Level V data, described above, provides the required degree of accuracy,
precision, and defensibility of data that are needed to assess risk to human health
and the environment.

5.1.2.3 Phase | Field Investigation
Phase | data collection at MDA J is intended to accomplish the following:

» determine the presence or absence of contaminants released from
disposal units at MDA J, if any;

»  provide preliminary assessment of the extent of contaminant plumes, if
any, in the subsurface; and

»  assess potential comtaminant migration pathways for transporting con-
taminants beyond the area of institutional control at MDA J.

5.1.3.2.4 Phase Il Field Investigation

A complete Phase Il sampling plan will be implemented, where necessary, following
evaluation of the results of Phase | sampling and analysis. The Phase |l sampling
plans will be implemented to assess contaminant source and to further characterize
the nature and extent of contamination so that appropriate response actions canbe
developed.

5.1.4 Sampling Plans
5.1.4.1 MDA J Surface Water Runoff Sampling

5.1.4.1.1 Sampling and Analysis Components

The pumpose of collecting and analyzing surface water runoff samples from MDA J
is to acquire technically accurate and legally defensible data to be used in site
characterization and risk assessment. The data will be used to determine the
potential for off-site migration of radionuclides or hazardous waste constituents in
the waterborne pathway. The data will be validated according to the Environmental
Protection Agency (EPA) functional guidelines for organic analysis (EPA 1988,
0293) and inorganic analysis (EPA 1988, 0296). Validation is necessary so that the
quality of the data will be suchthat they can be used in risk assessment calculations.
Currently, there are no published EPA methods for validating all radionuclide
analyses.
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5.1.4.1.2 Sampling and Analysis Approach

This SAP is designed to obtain information on contaminant concentrations and
contaminant transport in the environment around MDA J at TA-54 that will support
DQO decisions. One of the primary transport mechanisms from MDA J is surface
water runoff during heavy storms; therefore, sampling will take place in the primary
runoff pathway at MDA J.

5.1.4.1.3 Primary Data Quality Factors

5.1.4.1.3.1 Prioritized Data Uses
" Thedatatobe collected are necessary for site characterization and risk assessment.

«  Site Characterization - Only anecdotal information is available for MDA J.
Data will be collected to verify the absence or presence of the regulated
VOCs and SVOCs, metals, pesticides, PCBs, cyanide, tritium, gross
alpha, gross beta, or gamma emitters.

+ Risk Assessment - The chemical source term for MDA J is not fully
understood. The source term was characterized primarily by literature
review only. Collected data will be used for health risk-based assessment.

5.1.4.1.3.2 Appropriate Analytical Levels

Samples collected will be screened in the field and analyzed in a laboratory using
EPA SW-846 (third edition) protocol. Photoionization Detectors (PIDs) and Flame
lonization Detectors (FIDs) will be used in the field to screen for organic vapors; and
alpha, beta, and gamma survey instruments will be used for field screening ionizing
radiation. The levels of analysis are

Levell Field Screen: PID/FID screen instruments; alpha, beta, gamma
survey instruments,

Level I  Field Analysis: Gas Chromatography (GC) with either a PID, FID,
or Electron Capture Detector (ECD),

Level il SW-846 Laboratory Methods, and

Level V  Radionuclide Analysis Laboratory Methods.

5.1.4.1.3.3 Primary Contaminants of Concern

The contaminants of concern at MDA J are VOCs, SVOCs, metals, pesticides,
PCBs, cyanide, tritium, gross alpha, gross beta, and gamma emitters.
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5.1.4.1.3.4 Levels of Concern

Appendix F of the IWP (LANL 1991, 0553) and 40 CFR 264, Proposed Subpart S,
contain information on constituent levels of concem. Health risk-based determina-
tions of levels of concem will be developed for constituents not listed in Appendix F.
The ER Program is currently developing baseline risk assessment scenarios and
criteria that will be presented in the 1992 IWP. This approach will be developed in
adequate time for data analysis.

5.1.4.1.3.5 Required Quantitation Limits
Quantitation limits for laboratory analysis of hazardous and radioactive constituents
in water are given in Tables V.3 through V.9 of the Laboratory's Generic QAPjP
(LANL 1991, 0412). Analytical methods used for surface water runoff samples at
MDA J will fallin the range of these quantitation limits. The quantitation limits will be
the current SW-846 protocol for VOCs, SVOCs, pesticides, PCBs, cyanide, and
metals. Level V analysis for tritium, gross alpha, gross beta, and gamma emitters
will use the current Laboratory-approved analytical contractor or EM-9.
5.1.4.1.3.6 Critical Samples
A surface water sample collected in the priniary drainage channel during a heavy
storm is a critical sample because it represents potential transpornt beyond institu-
tional control.
5.1.4.1.4 Rationale for Sampling Activity
The rationale for surface water runoff sampling from the drainage area is to:
« determine if VOCs, SVOCs, metals, pesticides, PCBs, cyanide, tritium,
gross alpha, gross beta, and gamma emitters are being discharged from
MDA J;
»  funther define source terms;

» collect data that can be used to suppornt and supplement existing data for
the DQO process; and

« collect data that can be used in a risk assessment.
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5.1.4.1.5 Sampling Activity

One surtace water runoff sample will be collected from the primary discharge point
during Phase | sampling. The results will be compared to the Laboratory's
Environmental Surveillance Program results (Environmental Protection Group
1990, 0497). The sampling location is shown on Figure 5.1-4. Table 5.1-7
summarizes the number of samples, the number of quality control (QC) samples,
and the analytical requirements for Phase | sampling. Ht also describes the types of
required QC samples. Surface water runoff sampling procedures are presented in
Section 1.0 of Appendix B.

5.1.4.1.6 Remaining SAP Elements

The remaining required eleméms of this SAP are common to all of the SAPs
prepared for OU 1148. These common elements are listed in Table 5.1-8, and are
located in Appendix B of this RFI Work Plan.

5.1.4.1.7 Phase ll SAP

If the results of Phase | surface water runoff sampling indicate that COCs exceed
health risk-based criteria, then Phase |l sampling will be conducted at MDA J.
Surface soil samples will be collected at the locations of the passive air collection
sites and analyzed for the COCs that exceeded the health risk-based criteria in the
surface water runoff sample (see Section 5.1.4.4 for the passive air sample
collection locations). Table 5.1-9 summarizes the number of samples and analytical
requirements for the Phase il sampling activities.

5.1.4.1.8 Health and Safety

This SAP will follow procedures outlined in the Laboratory’s Environment, Safety and
Health Manual (LANL 1990, 0335) and Annex llI of this RFI Work Plan.

5.1.4.1.9 Schedule

See Annex .
5.1.4.2 MDA J Surface Sediment Sampling

5.1.4.2.1 Sampling and Analysis Components

The purpose of collecting and analyzing surface sediment samples from MDA J is
to accumulate technically accurate and legally defensible data. The data willbe used
to determine the potential for off-site migration of radionuclides or hazardous waste
constituents in the sediment pathway. The data will be validated according to the
EPA functional guidelines for organic analysis (EPA 1988, 0293) and inorganic
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TABLE 5.1-7
PHASE | SAMPLING AND ANALYSIS PLAN TABLE FOR
SURFACE WATER RUNOFF SAMPLING AT MDA J

# of QC®
Media # of Samples Samples Total Samples Analysis

Water 1 4 5 VOCs
SVOCs
Metals
. Pesticides
PCBs
Cyanide
Tritium
Gross Alpha
Gross Beta
Gamma Spectroscopy

@ Includes Trip Blank, Field Blank, Duplicate Sample, and Equipment (Rinsate) Blank.
Trip Blank: Two 40 ml VOC sample containers filled with organic-free water at the Sample Coordina-
tion Facility. Filled trip blanks accompany sample bottles to the field, remain unopened throughout
the sampling activity, and return with shipment to the analytical laboratory. Submitted only when
sampling for VOCs.
Field Blank: Organic-free water is poured into sample containers at the sampling site.
Duplicate Sample: Collect two separate surface water runoff samples simultaneously.
Equipment (Rinsate) Blank: Obtained by running organic-free water over cleaned,

decontaminatedsampling equipment. Rinse the equipment surface that comes into contact with a
sample.
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TABLE 5.1-8
FIELD SAMPLING PLAN ELEMENTS LOCATED IN APPENDIX B

1.  Sample Collection Procedures
2.  Field Documentation
3.  Sample Preservation and Handling Procedures
4. Field Quality Assurance
5.  Variance Situation
6.  Equipment List
7. Equipment Calibration
8.  Decontamination Procedures
9.  Precision, Accuracy, Representativeness, Completeness, and Comparability Review
TABLE 5.1-9 -
. PHASE Il SURFACE WATER RUNOFF (SOIL) SAMPLING AT MDA J
Media Phase |l Sampling Rationale, Analysis # of Samples
Soil 13 locations Sample if COCs exceed COCs 13+4QCs
health risk-based critieria 17 Total

during Phase | sampling.
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analysis (EPA 1988, 0296). Validation is necessary so that the quality of the data
will be such that they can be used in risk assessment calculations. Currently, there
are no published EPA methods for validating all radionuclide analyses.

5.1.4.2.2 Sampling and Analysis Approach

This SAP is designed to obtain information on contaminant concentrations and
contaminant transport in the environment around MDA J at TA-54 that will support
DQO decisions. One of the primary sediment transport mechanisms from MDA J
is surface water runoff during heavy rainstorms; therefore, sediment sampling will
take place in the primary runoff area at MDA J.

5.1.4.2.3 Primary Data Quality Factors

5.1.4.2.3.1 Prioritized Data Uses
The datato be collected are necessary for site characterization and risk assessment.

»  Site Characterization - Only anecdotal information is available for MDA J.
Data will be collected to verify the absence or presence of the regulated
VOCs and SVOCs, metals, pesticides, PCBs, cyanide, tritium, gross
alpha, gross beta, and gamma emitters.

+ Risk Assessment - The chemical source term for MDA J is not fully
understood. The source term was characterized primarily by literature
review only. It is not known whether the source may generate vapors as
buried containers lose integrity. Collected data will be used for health risk-
based assessment.

5.1.4.2.3.2 Appropriate Analytical Levels

Samples collected will be screened in the field and analyzed in a laboratory using
EPA SW-846 (third edition) protocol. PiDs and FIDs willbe used in the field to screen
for organic vapors, and alpha, beta, and gamma survey instruments will be used for
field screening ionizing radiation. The levels of analysis are

Level | Field Screen: PID/FID screen instruments; alpha, beta, gamma
survey instruments,

Level Il  Field Analysis: GC with either a PID, FID, or ECD,
Level Il SW-846 Laboratory Methods, and

Level V  Radionuclide Analysis Laboratory Methods.
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5.1.4.2.3.3 Primary Contaminants of Concern

The contaminants of concem at MDA J are VOCs, SVOCs, metals, pesticides,
PCBs, cyanide, tritium, and gross alpha, gross beta, and gamma emitters.

5.1.4.2.3.4 Levels of Concern

Appendix F of the IWP (LANL 1991, 0553) and 40 CFR 264, Proposed Subpart S,
contain information on constituent levels of concern. Health risk-based determina-
tions of levels of concern will be developed for constituents not listed in Appendix F.
The ER Program is currently developing baseline risk assessment scenarios and
criteria that will be presented in the 1992 IWP. This approach will be developed in
adequate time for data analysis.

5.1.4.2.3.5 Required Quantitation Limits
Quantitation limits for laboratory analysis of hazardous and radioactive constituents
in soil are givenin Tables V.3 through V.9 of the Laboratory’s Generic QAPjP (LANL
1991, 0412). Analytical methods used for surface sediment samples at MDA J will
fallin the range of these quantitation limits. The quantitation limits will be the current
SW-846 protocol for VOCs, SVOCs, metals, pesticides, PCBs, and cyanide. Level
V analysis for tritium, gross alpha, gross beta, and gamma emitters will use the
current Laboratory-approved analytical contractor or EM-9.
5.1.4.2.3.6 Critical Samples
Surface sediment samples collected from the primary drainage channel beyond the
fence line are critical samples because they represent potential transport beyond
institutional control. '
5.1.4.2.4 Rationale for Sampling Activity
The rationale for surface sediment sampling from the drainage area is to:
» determine if VOCs, SVOCs, metals, pesticideé, PCBs, cyanide, tritium,
gross alpha, gross beta, and gamma emitters are being discharged from
MDA J;

+  further define source terms;

+  collect data that can be used to support and supplement existing data for
the DQO process; and

» collect data that can be used in a risk assessment.
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5.1.4.2.5 Sampling Activity

One set of nine surface sediment samples will be collected from the primary runoft
area at MDA J during Phase | sampling. The results will be compared to the
Laboratory’s Environmental Surveillance Program results (Environmental Protec-
tion Group 1990, 0497). Table 5.1-10 summarizes the number of grab samples, the
number of QC samples, and the analytical requirements for the Phase | surface
sediment sampling. Surface sediment sampling procedures are presented in
Section 2.0 of Appendix B.

Figure 5.1-5 shows the location of the drainage basin to be sampled. The drainage
basin has been divided into a 3- by 20-ft grid, and nine sample locations were
randomly selected. The sample grid and the randomly selected sample points are
also shown on Figure 5.1-5. The shape of the grid is long and narrow to reflect the
geomorphic drainage features.

5.1.4.2.6 Remaining SAP Elements
The remaining required elements of this SAP are common to all of the SAPs

prepared for OU 1148. These common elements are listed in Table 5.1-8 and are
located in Appendix B of this RFI Work Plan.

5.1.4.2.7 Phase Il SAPs

Phase Il sampling of surface sediment will be conducted at MDA J to determine the
vertical and lateral extent of contamination if Phase | sampling results indicate that
concentrations of COCs exceed health risk-based criteria. Composite samples will
be collected from a depth of 6-12 in at the nodes where COCs exceeded health risk-
based criteria. If Phase Il sampling is required, then three additional samples from
the talus slope just north of the drainage channel will also be collected. In addition,
soil samples will be collected at the passive air sampling locations inside the MDA
(11 locations) and analyzed for the COCs that exceeded the health risk-based
criteria in the sediment sample (see Section 5.1.4.4 for the passive air sample
locations). Table 5.1-11 summarizes the Phase |l surface sediment sampling
program for MDA J.

5.1.4.2.8 Health and Safety

This SAP will follow the procedures outlined in the Laboratory’s Environment, Safety
and Health Manual (LANL 1990, 0335) and Annex lll of this RFI work plan.

5.1.4.2.9 Schedule

See Annex |.
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TABLE 5.1-10
PHASE | SAMPLING AND ANALYSIS PLAN TABLE FOR SURFACE SEDIMENT
SAMPLING AT MDA J
Media # of # of QC®
Samples Samples Total Samples Analysis
Soil 9 4 13 VOCs
SVOCs
Metals
Pesticides
PCBs
Cyanide
Tritium
Gross Alpha
Gross Beta

Gamma Spectroscopy

@ Includes Trip Blank, Field Blank, Duplicate Sample, and Equipment (Rinsate) Blank.

tion Facility. Filled trip blanks accompany sample bottles to the field, remain unopened throughout the
sampling activity, and return with shipment only when sampling for VOCs.

. Trip Blank: Two 40 ml VOC sample containers filled with organic-free water at the Sample Coordina-
Field Blank: Organic-free water is poured into sample containers at the sampling site.
Duplicate Sample: Collect two separate water samples simultaneously.

Equipment (Rinsate) Blank: Obtained by running organic-free water over cleaned, decontaminated
sampling equipment. Rinse the equipment surface that comes into contact with a sample.
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TABLE 5.1-11
PHASE !l SURFACE SEDIMENT SAMPLING
ATMDAJ
Phase Il
Media Sampling Rationale Analysis # of Samples
Sail 23 locations Sample if COCs exceed COCs 23+80QCs
health risk-based criteria 31 Total

during Phase | sampling.
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5.1.4.3 Vertical and Angled Borehole Sampling at MDA J

5.1.4.3.1 Sampling and Analysis Components

The purpose of collecting and analyzing samples from the vertical and angled
boreholes at MDA J is to obtain technically accurate and legally defensible data
which can be used to determine the absence or presence of contamination at MDA
J. The sampling component of this task consists of drilling one vertical and one
angled borehole to collect continuous rock core samples and soil gas samples for
chemical and radiological analyses. The analytical component consists of field and
laboratory analysis of rock core and soil gas samples. Soil gas samples will be
screened in the field for VOCs. Rock core samples will be screened in the field for
VOCs and gross alpha, gross beta, and gross gamma ionizing radiation. Analysis
at a Laboratory-contracted analytical laboratory will be conducted on core samples
for VOCs, SVOCs, metals, pesticides, PCBs, cyanide, tritium, and gross alpha,
gross beta, and gamma emitters. Soil gas samples will be analyzed for VOCs. The
data will be validated according to EPA functional guidelines for organic analysis
(EPA 1988, 0293) and inorganic analysis (EPA 1988, 0296). Validation is necessary
so that the quality of data will be such that they can be used in risk assessment
calculations. Currently, there are no published EPA methods for validating all
radionuclide analyses.

5.1.4.3.2 Sampling and Analysis Approach

A phased drilling approach will be used to characterize subsurface contamination at
MDA J. Rock core and soil gas samples will be collected from the proposed Phase
Iboreholes at MDA J. A continuous suite of rock core samples will be collected using
hollow stem auger drilling techniques. Soil gas samples will be collected from
sections of each borehole that are isolated by a packer. Grab samples of soil gas
will be collected using either the TO-14 gas canister method (SUMMAR®) or the resin
tube method currently under development by LANL's EM-9 Group.

Rock core and soil gas samples will be shipped to a laboratory for analysis. All
analyses for hazardous constituents will be performed according to EPA SW-846
(third edition) protocol. Analyses withtentatively identified compounds (TICs) willbe
reported in Level Il SW-846 packages for subsequent data validation. Level V

analysis for tritium, gross alpha, gross beta, and gamma emitters will use the current
Laboratory-approved analytical contractor or EM-S.

5.1.4.3.3 Primary Data Quality Factors

5.1.4.3.3.1 Prioritized Data Uses
The datatobe collected are necessary for site characterization and risk assessment.
«  Site Characterization - Only anecdotal information is available for MDA J.
Data will be collected to verify the absence or presence of the regulated .
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VOCs and SVOCs, metals, pesticides, PCBs, cyanide, tritium, gross
alpha, gross beta, and gamma emitters.

* Risk Assessment - The chemical source term for MDA J is not fully
unclerstood. The source term was characterized primarily by literature
review only. It is not known whether the source may generate vapors as
buried containers lose integrity. Collected data will be used for health risk-
based assessment.

5.1.4.3.3.2 Appropriate Analytical Levels

Samples collected will be screened in the field and analyzed in a laboratory using
SW-846 protocol. PIDs, FIDs, and ECDs will be used inthe field to screen for organic
vapors immediately after samples have been coliected. A field GC, in a mobile
laboratory, will be used along with a PID or FID to determine qualitatively the
hazardous constituents present.

Radiological screening of samples will be conducted for gross beta and gamma
radioactivity and gross alpha contamination. Screening for gross beta and gamma
radiation will be conducted with a hand-held sodiumiodide detector (NalD) probe and
rate meter, or equivalent system. Screening for gross alpha contamination will be
conducted with a hand-held alpha scintillation detector (ASD) and rate meter, or
. equivalent system. A windowless gas flow proportional (GFP) counter and a liquid
scintillation counter in a mobile laboratory will be used for radiological screening, in
addition to screening with the hand-held detectors. Below are the levels of analysis.

Level | Field Screen: PID/FID Instruments; NalD/ASD Instruments,

Levelll  Field Analysis: Field GC with a PID/FID/ECD; Liquid Scmtnllat»on
Counter; Windowless GFP Counter,

Level Il SW-846 Laboratory Methods, and

Level V. Radionuclide Analysis Laboratory Methods.

5.1.4.3.3.3 Primary Contaminants of Concern

The primary contaminants of concern at MDA J are VOCs, SVOCs, metals,
pesticides, PCBs, cyanide, tritium, gross alpha, gross beta, and gamma emitters.

5.1.4.3.3.4 Levels of Concern

Appendix F of the Laboratory's IWP (LANL 1991, 0553) and 40 CFR 264, Proposed
Subpart S, contain information on constituent levels of concern. Health risk-based
determinations of levels of concern will be developed for constituents not listed in
Appendix F. The ER Program is currently developing baseline risk assessment

. scenarios and criteria that will be presented in the 1992 IWP. This approach will be
developed in adequate time for data analysis.
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5.1.4.3.3.5 Required Quantitation Limits

Quantitation limits for laboratory analysis of hazardous substances and radionu-
clides are presented in Tables V.3 through V.9 of the Laboratory's Generic QAPjP
(LANL 1991, 0412).

5.1.4.3.3.6 Critical Samples

Samples collected from the angled borehole east of Pit 1 are critical in determining
whether migration has occurred from Pit 1. Likewise, samples collected from the
vertical borehole east of Pit 2 are important in determining migration from Pit 2.
Pit 1 and Pit 2 are the oldest pits at MDA J, and the least is known about constituents
and constituent volumes which may have been disposed of in them. The proposed
borehole and soil gas sampling will provide information on surface and subsurface
migration from MDA J. ‘

5.1.4.3.4. Rationale for Sampling Activity
The rationale for installing the two boreholes at MDA J is:

«  todetermine whether there are subsurface contaminant plumes originat-
ing from Area J; and

«  toprovide a preliminary assessment of the nature and extent of contami-
nant plumes at Area J, if they exist.

This information will be obtained through the following sampling tasks:
Task 1. Borehole Installation |

« A verical borehole will be drilled east of Pit 2 to confirm absence or
presence of the migration of target contaminants from this pit area (see
Figure 5.1-6 for proposed borehole location).

«  An angled borehole will be drilled east of Pit 1 to confirm absence or
presence of the migration of target contaminants from this pit area (see
Figure 5.1-6 for proposed borehole location).

«  Core samples will be collected and analyzed for VOCs, SVOCs, metals,
pesticides, PCBs, cyanide, tritium, gross alpha, gross beta, and gamma
emitters.

«  Soil vapors will by screened in the field through the use of a PID and FID.

Task 2. Vapor Sampling
«  Vapor sampling to collect soil gas will be conducted within the boreholes

as they are advanced. Following collection of the samples, boreholes will
be grouted and abandoned.
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+  Soil gas samples will be collected using resin tubes or SUMMA® canisters
and analyzed for VOCs using SW-846 protocol (third edition).

5.1.4.3.5 Sampling Activity

5.1.4.3.5.1 Boreholes at MDA J

One vertical and one angled borehole will be drilled during the Phase | sampling
program. Information obtained from the boreholes will be used to determine it
contaminant migration has occurred from Pits 1 and 2 at MDA J. The vertical
borehole will be advanced to a depth of 70 to 80 ft (total pit depth is 17 ft). Soil gas
samples will be collected every 20 ft using down-hole packers within the augers to
isolate the sample interval. The angled borehole will be drilled at an incline of 30°
from vertical to a borehole length of 80 ft. The advancement of the auger will begin
approximately 15 ft from the east side of Pit 1. I the pit is encountered, the boring
will be grouted and a new borehole will be advanced at a distance further away from
the pit boundary. The actual depth of the boreholes may vary depending on the
results of field analysis on cores and soil vapors. Both boreholes will continue to be
advanced until no hazardous contaminants are detected by field observation and
instrumentation (e.g., PID, FID, GC).

Proposed borehole locations are shown on Figure 5.1-6. Both the vertical and
angled boreholes will be advanced by hollow stem auger (HSA) techniques using a
Failing Model F-10, or equivalent drill rig. Boreholes will be advanced with 7.625-in
outside diameter by 4.25-in inside diameter augers. Soil samples will be collected
with a 3.25-in inside diameter, 5-ft-long split barrel continuous sampling tube. A
wireline retrieval system will be used to retum the sampling tube to the surface.

Table 5.1-12 is a sampling summary of the vertical and angled boreholes at MDA J.
It lists the sampling interval for each media along with the analyses to be performed
and the corresponding analytical level. A detailedtabulation of sample intervals and
corresponding analyses for each borehole is presented in Table B.3-1 of Appendix
B. The ratio for quality control (QC) samples for sample collection activities is
presented in Table B.10-1 of Appendix B. Table 5.1-13 summarizes the number of
samples, the number of QC samples, and the analytical requirements for Phase |
borehole sampling at MDA J, and explains the types of QC samples required.

The procedures for borehole drilling and logging, sample (rock core) collection from
the boreholes, field screening analyses, hydrogeologic measurements, downhole
geophysical surveys, waste disposal, and borehole abandonment are described in
Section 3.0 of Appendix B. Soil gas sampling procedures, surveying, and field
screening procedures are presented in Appendix B, Section 6.0.

5.1.4.3.6 Remaining SAP Elements

The remaining required elements of this SAP are common to all of the SAPs
prepared for OU 1148. These common elements are listed in Table 5.1-8 and are
located in Appendix B of this RFI work plan.
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TABLE 5.1-12
SAMPLING SUMMARY FOR VERTICAL BOREHOLES AT MDA J

Analytical Sampling®
Level Interval Analysis Medium
nalysis
Level ll 20 ft VOCs Rock Core
Level lll 20 ft SVOCs Rock Core
Level Il 20 ft Metals Rock Core
Level lll 20 ft Pesticides, PCBs, Cyanide Rock Core
Level V 20 ft Gross Alpha and Beta, Gamma Rock Core
Spectroscopy
Level lll 20 ft VOCs Vapor
Level V 20 ft Tritium Rock Core
Field Screening
or Analysis
Level | 5 ft Organic Vapors (PID/FID) Rock Core
Level Il 5# Organic Vapors (Field GC) Rock Core
Level lorli 5t Alpha, Beta, & Gamma Emissions Rock Core
. Level ll 5# Gravimetric Moisture Rock Core

SAMPLING SUMMARY FOR ANGLED BOREHOLES AT MDA J .

Laboratory Analysis
Level lil 10 ft VOCs Rock Core
Level lll 10 ft SVOCs Rock Core
Level Hli 10 #t Metals Rock Core
Level Hl 10 ft Pesticides, PCBs, Cyanide Rock Core
Level V 10# Gross Alpha and Beta, Gamma Rock Core
Spectroscopy
Level Il] 10 # VOCs Vapor
Level V 10 #t Tritium Rock Core
Eield Screening

Level | 5t ' Organic Vapors (PID/FID) Rock Core
Level ll 5 ft Organic Vapors (Field GC) Rock Core

Level lor il 5t Alpha, Beta, & Gamma Emissions Rock Core

a A sample will be collected at a minimum spacing of 20 ft for analyses to confirm the absence or
presence of COCs above the health risk-based criteria. The actual depth of the sample will be
. determined from the field screening and observations.
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TABLE 5.1-13
PHASE | SAMPLING AND ANALYSIS PLAN TABLE FOR VERTICAL
AND ANGLED BOREHOLE SAMPLING AT MDA J

# of QC®

Media # of Samples Samples Total Samples Analysis

Rock Core _ 15 16 K} VOCs

SVOCs

Metals

Pesticides

PCBs

Cyanide

Gross Alpha

Gross Beta

Gamma Spectroscopy

Soil Gas 15 16 31 VOCs

(0

Includes: Trip Blank, Field Blank, Duplicate Sample, and Equipment (Rinsate) Blank.

Trip Blank (Soil/Rock Core): Two 40 mi VOC sample containers filled with organic-free water at the
Sample Coordination Facility. Filled trip blanks accompany sample bottles to the field, remain un-
opened through the sampling activity, and retum with shipment to the analytical laboratory. Submitted
only when sampling for VOCs.

Trip Blank (Soil Gas): A sealed SUMMA® canister or resin tubes taken to the field during a sampling
event and returned with shipment to the analytical laboratory. Canister or resin tubes remain un-

opened. '

Field Blank (Soil/Rock Core): Organic-free Water is poured into sample containers at the site of the
borehole sampling.

Field Blank (Soil Gas): A SUMMA® canister or resin tubes are exposed to the atmosphere near the
sampling site. The canister or resin tubes will be left open until 3 liters of air are sampled.

Duplicate Samples (Soil/Rock Core): Collect two séparate core samples immediately adjacent to each
other by the same sampling technique.

Duplicate Samples (Soil Gas): Obtained by attaching two SUMMA® canisters or four resin tubes to the
sample line with a Y fitting and filling the canisters or tubes simultaneously.

Equipment (Rinsate) Blanks (Soil/Rock Core): Obtained by running organic-free water over cleaned,
decontaminated sampling equipment. Rinse the equipment surface that comes into contact with a
sample.

Equipment (Rinsate) Blanks (Soil Gas): A soil gas sample, using a SUMMAR® canister or resin tubes, is
taken to assess the cleanliness of the sample manifold. Clean the sample manifold, fill a 6L Tefion®
bag with zero-zero air, and attach the bag and a canister or resin tubes to the manifold. Collect 3 liter
using a flow rate of 500 mVminute.
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5.1.4.3.7 Phase Il SAP

No additional angled boreholes will be drilled beneath Pit 1. Two additional vertical
borings may be needed to further characterize migration of contaminants away from
the MDA if COCs are detected in the subsurface during Phase | sampling. Table 5.1-
14 summarizes the Phase Il sampling and analytical requirements.

5.1.4.3.8 Health and Safety

This SAP will follow the procedures outlined inthe Laboratory’s Environment, Safety
and Health Manual (LANL 1990, 0335) and Annex lll of this RF| work plan.

5.1.4.3.9 Schedule

See Annex |.

5.1.4.4 Passive Air Sampling at MDA J

5.1.4.4.1 Sampling and Analysis Components

The purpose of collecting and analyzing passive air samples at MDA J is to
accumulate technically accurate and legally defensible data. The data will be used
to characterize the nature, type, and extent of contamination by VOCs at MDA J, if
any. This information will be used in the Phase | assessment to determine the flux
rate of VOCs emanating from MDA J.

The sampling components will consist of collection of passive air samples at the
ground surface using EMFLUX® sample cartridges. The analysis component will
consist of VOC analysis by Quadrel Services Inc. The data will be validated
according to the EPA functional guidelines for organic analysis (EPA 1988, 0293).

5.1.4.4.2 Sampling and Analysis Approach

Soilgas willbe sampled using EMFLUX®sample cartridges, which are stainless steel
mesh and wire cartridges containing approximately 100 mg of selected adsorbent
material. The sample cariridges will be placed at surveyed sampling points on a
predetermined grid. Cartridges will be exposed to the soil for a period of 72 hours
in orderto capture soil gas by passive adsorption. To increase survey sensitivity and
accuracy, the EMFLUX® system is designed to take maximum advantage of the
phenomenon known as earth tides, the dominant geophysical forces governing
vertical movement of trace gases through the earth’s crust. Variation in barometric
pressure is also important to outgassing of soil gas to the atmosphere. Therefore,
during the sampling period, a recording barometer will be used to record the
barometric pressure on site. Wind speed data will also be collected from the MDA
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TABLE 5.1-14
PHASE || BOREHOLE SAMPLING AT MDA J
Phase Il
Media , Sampling Rationale Analysis # of Samples
Rock Core 2 locations Sample to further COCs 12+ 16 QCs
characterize subsurface 28 Total
if COCs exceed health risk-
based criteria in Phase I.
Soil Gas See above. See above. VOCs 12+16 QCs
28 Total
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G weather tower. The samples will be sent to the Sample Coordination Facility
(SCF), where they will be shipped to Quadrel Services Inc. environmental laborato-
ries for analysis. The analysis to be performed include VOCs, following EPA SW-
846 (third edition) protocol, with a ten compound library search and tentatively
identified compounds (TICs). '

5.1.4.4.3 Primary Data Quality Factors

5.1.4.4.3.1 Prioritized Data Uses

The data to be collected are needed for site characterization and risk assessment.
Each stage of data collection and use is outlined below.

»  Site Characterization - Only anecdotal information is available for MDA J.
Data will be collected to verify the absence or presence of the regulated
VOCs.

» Risk Assessment - The chemical source term for MDA J is not fully
understood. The source term was characterized primarily by literature
review only. It is not known whether the source may generate vapors as

buried containers lose integrity. Collected data will be used for health risk-
based assessment.

5.1.4.4.3.2 Appropriate Analytical Levels
Immediately after scoring the soil for placement of the sample cartridge, the soil
surface will be screened for organic vapors with PIDs, FIDs, or ECDs. Screening for
radionuclides willbe conducted with a hand-held ASD for gross alpha contamination,
and a hand-held NalD for gamma radioactivity. The various analytical levels
‘established for this sampling plan are as follows:

Level | Field Screen: PID/FID Instruments; NalD/ASD instruments,

Levelll  Field Analysis: GC witha PID/FID/ECD; Liquid Scintillation Counter;
Windowless GFP Counter, and

Level Il SW-846 Laboratory Methods.

5.1.4.4.3.3 Primary Contaminants of Concern

The primary contaminants of concern at MDA J for this sampling activity are VOCs.
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5.1.4.4.3.4 Levels of Concern

Appendix F of the IWP (LANL 1991, 0553) and 40 CFR 264, Proposed Subpart S,
contain information on constituent levels of concern. Health risk-based determina-
tions of levels of concer will be developed for constituents not listed in Appendix F.
The ER Program is currently developing baseline risk assessment scenarios and
criteria that will be presented in the 1992 IWP. This approach will be developed in
adequate time for data analysis.

5.1.4.4.3.5 Required Quantitation Limits
Quantitation limits are not established for soil gas vapor monitoring. Table V.3 of the

Laboratory's Generic QAPjP, however, gives quantitation limits for laboratory
analysis of VOCs in soil (LANL 1991, 0412).

5.1.4.4.3.6 Critical Samples
Samples collected at the surface of MDA J are important in determining the nature

and extent of potential VOC contamination.

5.1.4.4.4 Rationale For Sampling Activity

The rationale for passive air sampling at MDA J is to:
« measure the flux entering the atmospheric pathway, if any;
« characterize the VOC source term; and

+ determine if VOCs are present in the subsurface at MDA J by using an
inexpensive means of multiple sampling.

All of the data obtained through implementation of this SAP will be used for further
site characterization. This information will be obtained through the following tasks:

Task 1. Grid Layout and Sample Point Designation

The EPA “Field Manual for Grid Sampling of PCB Spill Sites to Verify Cleanup”
(MRI Grid System) (1986, 0645) was used in determining the grid layout and
sample point designation for the passive air sampling task in MDA J. The
manual provides guidance for designing hexagonal sampling grids which
represent a statistically valid method for determining the extent of contamina-
tion from a chemical release. Figure 5.1-7 shows the points to be sampled.

Task 2. Source Term Charadeﬁzatbn

Passive surface air sampling will be performed by placing EMFLUX® cartridges
in locations determined using the EPA MRI Grid System. The canisters will
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remain in place for three days. The cartridges will be analyzed for volatile
organic compound concentrations.

Task 3. Data Reduction

All data will be validated according to the EPA functional guidelines for organic
analysis (EPA 1988, 0293). This will provide the highest quality data for site
characterization.

5.1.4.4.5 Sampling Activity

Atotal of 26 passive air samples will be collected at MDA J (13 samples x 2 sampling
events = 26). The locations of each sampling point are shown on Figure 5.1-7. Table
5.1-15 lists the number of samples, the number of QC samples, and the analytical
requirements for the Phase linvestigation. It also describes the types of QC samples
required.

EMFLUX® cartridges will be used to collect passive air samples in MDA J. The
Quadrel Services Inc. laboratory, providing the precleaned cartridges, will supply
certificates of cleanliness for the cartridges. All sample EMFLUX® cartridges will be
left on site for a 72 hr period. If adsormption is allowed to continue for longer than 72
hrs, breakthrough may occur.

Sampling events will be based on the time of maximum vertical gas movement and
will occur once during a cool season (March, April, or May), and once during the
following warm months (June, July, or August). Periods of maximum vertical gas
movement will be determined by Quadrel Services, Inc., at which time the samples
will be collected.

The timing of collector deployment and the length of the survey sampling period are
critical elements of the EMFLUX® system. For each project, and well in advance of
anticipated field work, Quadrel will furnish the date and hour by which all collection
devices must be in place, using for this determination the company’s computerized
earth-tide/gas-migration model.

5.1.4.4.6 Remaining SAP Elements

The remaining required elements of this SAP are common to all of the SAPs
prepared for OU 1148. These common elements are listed in Table 5.1-8 and are
located in Appendix B of this RFI work plan.

5.1.4.4.7 Phase |l SAP

Data collected during the Phase | sampling effort will produce a “snapshot in time”

to provide characterization of the potential VOC fiux in MDA J. No Phase |l SAP is
proposed for passive air sampling at MDA J.
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TABLE 5.1-15
PHASE | SAMPLING AND ANALYSIS PLAN TABLE FOR
PASSIVE AIR SAMPLING AT MDA J

# of QC®
Media # of Samples Samples Total Samples Analysis

Soil gas 26 7 33 VOCs

® Includes: Trip Blank, Field Blank, and Duplicate Sample.

Trip Blank: An EMFLUX® cartridge that is taken to the field during a sampling event and then
shipped back to the analytical contractor along with the field samples. The trip blank will remain
unopened both from and to the laboratory.

Field Blank (Ambient or Control Point Sample): A sample taken to assess the ambient conditions
at the sampling site. An EMFLUX® sampling device is set up on a control point barrier (three or
four layers of aluminum foil) near a designated sampling point and the cartridge is exposed for the
time period required for EMFLUX® sampling devices. One control point sample will be taken for
every 10 samples.

Duplicate Sample: Collocated soil gas samples obtained by placing two sample cartridges adja-

cent to each other. Both cartridge will be exposed simultaneously and submitted to the analytical
contractor through the SCF as consecutive samples.
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5.1.4.4.8 Health and Safety

This SAP will follow the procedures outlined inthe Laboratory’s Environment, Safety
and Health Manual (LANL 1990, 0335) and in Annex |l of this RF! work plan.

5.1.4.4.9 Schedule

See Annex |.

5.1.4.5 Soil Sampling for Tritium at MDA J

Tritium (°H, or T) is produced naturally inthe upper atmosphere by cosmic irradiation,
and as a fission or neutron activation product in nuclear reactors. Tritium can exist
inthe gas phase as HT or T,; however, tritium oxidation and exchange reactions with
H,O produce tritiated water, HTO, which is the most common form of environmental
tritium (NCRP 1979, 0739). Uptake of inhaled or ingested HTO is rapid and 99%
efficient (NCRP 1979, 0739). Although inhalation exposure of people to HT gas
might occur, uptake is inefficient and only 0.004% of the inhaled HT is absorbed after
oxidation to HTO. Thus, it would require approximately 25,000 ppm of HT in air to
pose the same hazard as 1 ppm HTO. Therefore, this SAP is directed toward
detection of tritiated water vapor.

5.1.4.5.1 Sampling and Analysis Components

The purpose of collecting and analyzing surface soil samples for tritium at MDA J is
to confirm the absence or presence of tritium contamination in shallow soils at MDA
J. This SAP is designed to obtain technically accurate and legally defensible data
on tritium concentrations that are necessary to support the DQO decisions. Phase
| of this SAP will use a random sampling approach to confirm the absence or
presence of tritium-contaminated soil.

5.1.4.5.2 Sampling and Analysis Approach
Because environmental tritium occurs as tritiated water, tritium sampling methods
have been developed to isolate and analyze moisture which often occurs in vapor

form (NCRP 1976, 0738). Tritiated water associated with soil samples is absorbed
by a desiccant, isolated by distillation, and measured by liquid scintillation counting.

5.1.4.5.3 Primary Data Quality Factors

5.1.4.5.3.1 Prioritized Data Uses

The datato be collected are necessary for site characterization and risk assessment.
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«  Site Characterization - A limited sampling program for tritium is required
1o confirm the absence or presence of soil contamination.

. Risk Assessment - Source term data for tritium are needed to determine
the potential surface emanation rate of tritium for unit risk calculations and
to provide source term data for flow and transport modeling using
TRACR3D.

5.1.4.5.3.2 Appropriate Analytical Levels

The sampling and analysis methods described in Section 5.0 of Appendix B
correspond to Level V analytical methods and will be used throughout this SAP.
Because these tritium measurements correspond to Level V, the Phase | sampling
and analysis effort will be directed toward determining the locations of greatest
contamination, and providing concentration and emanation data as needed to
support risk assessments.

5.1.4.5.3.3 Primary Contaminant of Concern

Tritium in the form of tritiated water vapor in soil (HTO) is the contaminant of primary
. concern for this sampling activity at MDA J.

5.1.4.5.3.4 Levels of Concern

The DOE Derived Concentration Guide fortritiumin uncontrolled areas is 1107 yCi/
mi in air (Environmental Surveillance Group 1990, 0497). DOE Order 5280.2A

requires that the radiation exposure of the general public from waste disposal
activities will not exceed 100 mremvyr.

5.1.4.5.3.5 Required Quantitation Limits

The quantitation limit concentration for tritium in soils is 0.003 pCi/g (Environmental
Surveillance Group 1990, 0497).
5.1.4.5.3.6 Critical Samples

Twenty-five percent of the samples collected (three of 13) are to be designated as
critical samples.

5.1.4.5.4 Rationale for Sampling Activity
. The rationale for this tritium sampling and analysis plan is to collect data to provide

the surface emanation rates required to describe the source term for transport
models and risk assessments.
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5.1.4.5.5 Sampling Activity

Soil samples for tritium analysis will be collected according to the procedures in
Section 5.0 of Appendix B. A minimum of 1 kg of soil will be collected for each
sample. This mass represents the mass required to allow the quantitation limit
concentration of 0.003 pCi/g. One set of 13 samples will be collected from the
locations shown on Figure 5.1-8.

Table 5.1-16 lists the number of samples, the number of QC samples, and the
analytical requirements for this Phase | investigation. It also describes the types of
QC samples required.

No screening fortritium willbe done in the field. Routine scanninginthe field for alpha
and beta/gamma emitters will be done as a preliminary indicator of radiological
contamination. Field instruments, such as the “Violinist,” which is available from HS-
12, can be used to detect alpha emitters by detecting the related gamma emissions.
This instrument is an upgrade of the “Fidler” instrument.

5.1.4.5.6 Remaining SAP Elements

The remaining required elements of this SAP are common to all of the SAPs
prepared for OU 1148. These common elements are listed in Table 5.1-8 and are
presented in Appendix B of this RFI work plan.

5.1.4.5.7 Phase Il SAPs
If concentrations of tritium in soil exceed health risk-based criteria during the Phase
I investigation, then vegetation samples will be collected for tritium analyses at MDA
J. These samples will be collected from the three locations with the highest tritium
concentrations during Phase |. Table 5.1-17 summarizes the Phase Il sampling plan
for MDA J.
5.1.4.5.8 Health and Safety
This SAP will follow the procedures outlined inthe Laboratory’s Environment, Safety
and Health Manual (LANL 1990, 0335) and in Annex Ill of this RFI Work Plan.

- 5.1.4.5.9 Schedule

See Annex |.
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TABLE 5.1-16
PHASE | SAMPLING AND ANALYSIS PLAN TABLE FOR
TRITIUM IN SOILS IN MDA J

# of QC®
Media # of Samples Samples Total Samples Analysis
Soil 13 3 16 Tritium

@ Includes Field Blanks, Duplicate Samples, and Equipment (Rinsate) Blanks.
Field Blanks: Organic-free water is poured into sample containers at the sampling site.

Duplicate Samples: Split a soil sample into two duplicate samples. Fill the sample containers
simultaneously from the same sampling area.

Equipment (Rinsate) Blanks: Pour organic-free water over clean, decontaminated sampling equip-
ment. Pour the water over the equipment surface that comes in contact with the sample. Collect the
rinsate in a sample container and treat the equipment blank as a water sample.
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TABLE 5.1-17
PHASE Il TRITIUM SAMPLING AT MDA J

Phase Il

Media Sampling Rationale Analysis # of Samples
Vegetation 3 locations Sample if tritium COCs 3+3QCs
exceeded health 6 Total
risk-based criteria
during Phase |.

RFIWork PlanforOU 1148 551 May 1982



Evaulation of Solid Waste Management Unit Aggregates Chapter 5

This page left intentionally blank.

May 1992 58 RFIWork PlanforOU1148



Chapter 5 Evaluation of SWMUs

5.2 Material Disposal Area H

MDA H contains nine shafts used for subsurface disposal of classified wastes.
These shafts are collectively identified as SWMU 54-004 in the Solid Waste
Management Units Report (LANL 19390, 0145).

5.2.1 Background

5.2.1.1 Description and History of SWMU

MDA H is a fenced, 0.3-acre, rectangular area measuring 200 ft by 70 ft, positioned
justinside the western boundary of TA-54 onthe south side of Mesita del Buey Road.
it contains nine vertical shafts arranged along a line 15 ft inside its southern fence.
The fence is 70 ft from the southern edge of the mesa and 170 ft from the edge of
the mesa on the east side (see Figure 5.2-1).

The nine shafts were used for disposal of classified wastes from May 1960 to August
1986. Construction details and the period of use for each shaft are provided in Table
5.2-1.

While active and between uses, each shaft was covered with a steel plate that could
be padiocked to prevent the possible theft of classified waste. The steel plate was
connected to a steel sleeve that extended approximately 6 ft into the shatt from the
surface. Such a cover assembly still exists over Shaft 9, which, as indicated in Table
5.2-1, has not yet been permanently sealed.

Wastes were dropped into the shafts, and packages and containers too heavy to
manipulate by hand were lowered by crane. A guard rail constructed of steel fence
posts about 4 ft high was moved from shatft to shaft to prevent workers from falling
into the shafts when they disposed of waste materials. When the shafts were filled
to capacity, within 6 ft of the surface, they were backfilled with crushed tuffto stabilize
the waste materials, then capped with 3 #t of concrete and another 3 ft of soil. The
earthen cap was then seeded. Because all of the potential release sites within MDA
H are similar in design, received similar waste materials, and are in proximity to each
other, they are being handled as a single SWMU Aggregate during this investigation.
Thus, this geographic area consists of a single SWMU Aggregate, which in tum
consists of a single SWMU, MDA H, comprised of nine individual potential release
sites (LANL 1990, 0145).

Shaft 9 is the only potential release site in MDA H that intentionally received
hazardous waste after 1980 (see Section 5.2.2.1), making it subject to RCRA interim
status closure provisions and State of New Mexico jurisdiction (as indicated in Table
1.2-3in Section 1.2.2 of this Work Plan). The original closure plan for Shaft 9 at MDA
Hwas submitted in November 1886, and this RCRA Facility Investigation (RFl) Work
Plan serves as the firstin a series of planned modifications (see Section 1.2.2 of this
Work Plan). The amount of waste disposed of in Shaft 9 is 990 ft*, although the
capacity of the shaft is about 1,700 ft>. Of the 990 ft* of waste, only a small portion
(15 Ibs of LiH) is known to be a hazardous constituent.
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TABLE 5.2-1
CONSTRUCTION DETAILS AND PERIODS OF USE FOR
SHAFTS AT MDA H
Shaft Diameter Depth Period of Use Date Capped
1 6 ft 60 ft 5/3/60 - 9/27/61 10/11/61
2 6 ft 60 ft 10/17/61 - 5/15/63 Unknown
3 6 ft 60 ft 6/4/63 - 11/19/64 12/10/64
4 6ft 60 ft 12/23/64 - 8/16/66 9/66
5 6 ft 60 ft 10/7/66 - 9/27/67 Unknown
6 6ft 60 ft 7/12/67 - 3/6/69 3/13/69
7 6 ft 60 ft 3/21/69 - 9/8/71 9/30/71
8 6 ft 60 ft 10/4/71 - 7/16/79 12/12/79
9 6 ft 60 ft 7/23/80 - 8/29/86 Not Capped
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MDA H is within the boundaries of TA-54, which is intended to serve as an active
waste-disposal area for the Laboratory for the foreseeable future. Because of this,
an indefinite period of institutional (access) control will be assumed, so that any
releases to the environment within MDA H will be cleaned to levels calculated in a
manner consistent with the conditional remedy requirements of RCRA Subpart S.
However, if a release of hazardous substances has migrated beyond the boundary
of institutional control (outside the fenced area of MDA H), more conservative
cleanup levels consistent with unrestricted land uses will be used, and source
controls will be considered.

5.2.1.2 Conceptual Exposure Model

5.2.1.2.1 Existing Information on Nature and Extent of Contamination

MDA H was originally intended to receive solid, “clean” classified waste for
permanent disposal in a secure manner. No liquids were ever disposed of in MDA
H according to M. Salazar, formerly of H-7 (the old Waste<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>