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Disclaimer

This document contains data regarding radicactive wastes,
the management of which is regulated under the Atomic
Energy Act and specifically excluded from regulation under
the Resource Conservation and Recovery Act and the New
Mexico Hazardous Waste Act. These data are provided to
the New Mexico Environment Department for information
purposes only.

Produced by the Risk Reduction and
Environmental Stewardship Division—Remediation Program

Los Alamos National Laboratory, an affirmative action/equal opportunity employer, is operated by the
University of California for the United States Department of Energy under contract W-7405-ENG-36.

This report was prepared as an account of work sponsored by an agency of the United States Government.
Neither the Regents of the University of California, the United States Government nor any agency thereof,
nor any of their employees make any warranty, express or implied, or assume any legal liability or
responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represent that its use would not infringe privately owned rights. Reference herein to
any specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise
does not necessarily constitute or imply its endorsement, recommendation, or favoring by the Regents of
the University of California, the United States Government, or any agency thereof.

Los Alamos National Laboratory strongly supports academic freedom and a researcher's right to publish; as
an institution, however, the Laboratory does not endorse the viewpoint of a publication or guarantee its
technical correctness. By acceptance of this article, the publisher recognizes that the U.S. Government
retains a nonexclusive, royalty-free license to publish or reproduce the published form of this contribution,
or to allow others to do so, for U.S. Government purposes. Los Alamos National Laboratory requests that
the publisher identify this article as work performed under the auspices of the U.S. Department of Energy.



EXECUTIVE SUMMARY

This closure certification report summarizes the activities performed to meet closure requirements and
demonstrate clean closure for two regulated hazardous waste management units: Material Disposal Area
(MDA) P and the 387 Flash Pad. Both units are located within the Technical Area 16 (TA-16) Burning
Ground, within the high explosives (HE) exclusion area at Los Alamos National Laboratory. MDA P is also
identified as Solid Waste Management Unit (SWMU) 16-018 and the 387 Flash Pad as SWMU 16-010(b).
Additionally, voluntary corrective action (VCA) activities were conducted simultaneously with the MDA P
and 387 Flash Pad closure activities for a consolidated group of SWMUSs, designated SWMU 16-016(c)-
99, which is contiguous with MDA P and the 387 Flash Pad. SWMU 16-016(c)-99 includes the TA-16

386 Flash Pad, a former barium nitrate pile, and a septic system [SWMU 16-010(a), SWMU 16-016(c), and
SWMU 16-006(e), respectively]; these are sometimes referred to as the “Burning Ground North.” The two
hazardous waste management units and SWMU 16-016(c)-99 were combined for cleanup purposes and
are referred to collectively in this report as the “MDA P Area.” Field activities, including waste excavation,
waste characterization, waste disposition, and the final demonstration of clean closure were conducted for
the entire MDA P Area.

Cleanup of the MDA P Area was conducted in two phases. Phase | activities included waste excavation,
waste removal, segregation, staging, characterization, and disposal. The types and quantities of wastes
generated during the excavation and removal activities at the MDA P Area are summarized in Table ES-1.
Phase Il activities included a detailed geophysical and geochemical study for characterization of the bed-
rock fractures at the site, and post-removal confirmation sampling and analysis in support of the assess-
ment of the potential for adverse effects to human health or the environment from residual chemical
concentrations at the site. The risk assessment analysis is used as the basis for determining whether clean
closure has been met for the regulated hazardous waste management units (MDA P and the 387 Flash
Pad) and whether corrective action activities are complete at SWMU 16-016(c)-99.

Table ES-1
Quantities of Wastes Generated During MDA P Area Phase | Activities

Quantity | Unit Description
21,506| yd® |Hazardous waste soils
26,150| yd® [Industrial waste soils
1111| yd® |Rock: decontaminated, used as riprap at TA-16 Burning Ground
757| yd® [Rock: released, used as riprap within MDA P footprint
3200 yd®> [Concrete debris: recycle and industrial waste
2200| yd® [Metal debris: recycle and industrial waste
3947| Ib |Asbestos-containing material
888| each |Containers of unknown content
95| each |Miscellaneous metal objects
441 b |HE
85| b |Ash from burning HE
500/ Ib |Ash and contaminated debris
6706( Ib |Barium nitrate pieces
3240( Ib [Radioactive low-level waste (LLW)
5389 Ib [Mixed waste
219,545| gal. |Decontamination water
16,318| gal. |Stormwater
37| gal. |Acetone
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Table ES-1 (continued)
Quantities of Wastes Generated During MDA P Area Phase 1 Activities

Quantity | Unit Description
33| bag |Personal protective equipment
70| b |Waste aerosol cans
250 b |Soiltransmission oil
70 b |Miscellaneous laboratory trash

gy

This closure certification report provides ail the details and supporting documentation required to demon-
strate that the clean closure performance standards for MDA P and the 387 Flash Pad and the no further
action criterion for SWMU 16-016(¢)-99 have been met. All waste removal and management activities
were conducted in accordance with the approved closure plans, the VCA plan, and applicable regulations.
All contaminated debris, soils, equipment, structures, and other wastes generated as a resuit of closure/
remediation activities were properly characterized, managed, decontaminated, and/or disposed of. Only
soils and tuff containing residual concentrations of hazardous constituents that are below levels that pose
an unacceptable risk to human health or the environment are left in place at the MDA P Area.

Confirmation sampling provided sufficient data for adequately characterizing the lateral and vertical extent
of residual chemical concentrations at the site. Natural, physiographic boundaries have limited (and con-
tinue to limit) the lateral extent of off-site transport. The residual concentrations of contaminants are con-
centrated near, and within, the boundaries of the former SWMUs (the area of the excavation and removal
activities) and there are general trends of decreasing concentrations laterally. There are clear trends of
decreasing concentrations with depth. The residual contamination at the site is most prevalent in the near-
surface {0—1 ft} soil and tuff, and residual concentrations of contarninants in soil samples below 4 ft and in
tuff samples below 8 ft decrease to detection limits or levels below background. Additionally, the residual
contamination at the site is primarily confined to tuff, indicating that excavation activities successfully
removed contaminated soils from the site.

The results of both the human health and ecological risk assessment analyses conclude that the remaining
site soils and tuff that contain residual concentrations of hazardous constituents do not pose unacceptable
current or potential future risk to human and ecological receptors. Data collected from borehole geophysi-
cal and geochemical studies and the fracture characterization study indicate that there is no surface-to-
groundwater pathway at the MDA P Area, and that future monitoring activities are not warranted.
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List of Acronyms and Abbreviations

95% UCL 95% upper confidence limit of the mean
ACM asbestos-containing material

AHERA Asbestos Hazard Emergency Response Act
amsl above mean sea level

AQC area of contamination

bgs below ground surface

BH borehole

BMP Best Management Practice

BTEX benzene, toluene, ethylbenzene, and xylene
BvV background value

CAS Chemical Abstract Service

COC chain of custody

COPC chemical of potential concern

COPEC - chemical of potential ecological concem
cpm couni(s) per minute

Cr+8 hexavalent chromium

CTDq community tolerance dominance quotient
CWDR Chemical Waste Disposal Request

DDT dichiorodiphenyltrichioroethane

DOE US Department of Energy

DOT US Department of Transportation

DU depleted uranium

EES Earth and Environmental Science

EM electromagnetic

EPA US Environmental Protection Agency

EPT Ephemeroptera, Plecoptera, and Trichoptera
EQL estimated quantitation limit

ER Environmental Restoration

ESA Engineering and Sciences Applications
ESH Environmental Health & Safety

ESL ecological screening level

FTL Field Team Leader

FWO Facility Waste Operations

HASL Health and Safety Laboratory

HE high explosives

HERMES Hybrid rEmote Robotic Manipulation and Excavation Systern
HEWTF HE Wastewater Treatment Fagcility

Hi hazard index .

HMX 1,3,5,7-tetranitro-1,3,5,7-tetrazacyclooctane
HPAL Health Physics Analytical Laboratory

HPF heat-pulse flowmeter

HQ hazard quotient

IS interim status

WP Installation Work Plan

LCS laboratory control sample

LLw low-level waste

MDA Material Disposal Area
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MDL.
mg/kg-d
msl
NFA
NFG
NIOSH
NMED
NOAEL
NOD
OSWER
PCB
PCE
PETN
ppbv
PPE
PRG
PRS
QA

QcC
RCA
RCRA
RDX
RF

RID
RPD
RPF
RRES-R

RWP
SAL
SAP
SF
SMO
SOP
SOW
SSHASP
SVOC
SW
SWMU
SWRC
T&E
TA
TAL
TCE
TCLP
TNT
TPU
ucL
UNM

method detection limit

milligram(s) per kilogram per day

mean sea level

no further action

national functional guideline

National institute of Occupational Safety and Health.
New Mexico Environment Department
no-observed-adverse-effect level

Notice of deficiency

Office of Solid Waste and Emergency Response (EPA)
polychlorinated biphenyi

polychioroethene

pentaerythritol tetranitrate

parts per billion by volume

personal protective equipment
Preliminary Remediation Goal

Potential Release Site

quality assurance

quality control

radiological controlied area

Resource Conservation and Recovery Act
1,3,5-trinitro-1,3,5-triazacyclohexane

radio frequency

reference dose

relative percent difference

Records Processing Facility

Risk Reduction and Environmentai Stewardship-Remediation (a division of

the Laboratory)

radiological work permit

screening action level

sampling and analysis plan

slope factor

Sample Management Office (for the Laboratory)
standard operating procedure
statement of work

Site-Specific Health and Safety Plan
semivolatile organic compound
solid waste

Solid Waste Management Unit

Solid Waste Regulatory Compliance
threatened and endangered
Technical Area

target analyte list

trichloroethylene

" toxicity characteristic leaching procedure

2,4.6-trinitrotoluene

total propagated uncertainty
upper confidence limit
University of New Mexico
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UTL upper tolerance limit
VCA Voluntary Corrective Action
VCP vitrified clay pipe
vOC volatile organic compound
WAC waste acceptance criteria
WCS Waste Control Specialists (company)
WMC Waste Management Coordinator
WPF Waste Profile Form
WRS Wilcoxon Rank Sum
XRF x-ray fluorescence
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absorption — The penetration of substances into the bulk of a solid or liquid.

adsorption — The surface retention of solid, liquid, or gas molecules, atoms, or ions by a solid or a liquid.
alluvial — Relating to geologic deposits or features formed by running water.

alluvial fan — A fan-shaped piedmont accumulation of alluvium.

alluvium — Clay, silt, sand, and grave! transported by water and deposited on streambeds, flood plains, and alluvial
fans.

analysis — Includes physical analysis, chemical analysis, and knowledge-of-process determinations. (Laboratory
Hazardous Waste Facility Permit)

analyte — The element, nuclide, or ion a chemical analysis seeks to identify and/or quantify; the chemical constituent
of interest.

analytical method — A body of procedures and techniques for systematically performing an activity.

any solid waste or hazardous waste into or on any land or water so that such solid waste or hazardous waste or any
constituent thereof may enter the environment or be emitted into the air or discharged into any waters, including
groundwaters. (40 CFR Part 260.10)

aquifer — Body of permeable geologic material whose saturated portion is capable of readily yielding groundwater to
wells.

area of contamination — Discrete areas of generally dispersed contamination.

as low as reasonably achievable (ALARA) — An approach to radiation protection to control or manage exposures
(both individual and collective) to the work force and the general public. Also to control or manage releases of
radioactive material to the environment as low as social, technical, economic, practical, and public-policy consid-
erations permit. Used in this sense, ALARA is not a dose limit. :

ash-flow tuff — A tuff deposited by a hot, dense volcanic current. Ash-flow tuff can be either welded or nonwelded.

assessment — (1) The act of reviewing, inspecting, testing, checking, conducting surveillance, auditing, or otherwise
determining and documenting whether items, processes, or services meet specified requirements. (2) An evalu-
ation process used to measure the performance or effectiveness of a system and its elements. In this document,
assessment is an all-inclusive term used to denote any of the following: audit, perfformance evaluation, manage-
ment system review, peer review, inspection, and surveillance.

background data — Data that represent naturally occurring concentrations of inorganic constituents in a geological
medium. The Laboratory’s background data are derived from samples collected at locations that are either within
or adjacent to the Laboratory. These locations (1) are representative of geological media found within Laboratory
boundaries and (2) have not been affected by Laboratory operations.

background level — Naturally occurring concentrations (levels) of an inorganic chemical and naturally occurring radio-
nuclides in soil, sediment, and tuff.

background sample — A sample collected from an area or site similar to the one being studied but located in an area
known or thought to be free from constituents of concern.

best management practice (BMP) — For facilities that manufacture, use, store, or discharge toxic or hazardous poliut-
ants as defined by the 1977 Clean Water Act, a required program to control the potential spill or release of those
materials to surface waters. (The Facts on File Dictionary of Environmental Science, edited by L. Harold Steven-
son and Bruce Wyman)

blank sample — Sample expected to have negligible or unmeasurable amounts of analytes. Results of blank sample
analyses indicate whether field samples might have been contaminated during the sample collection, transport,
storage, preparation, and analysis process.

borehole logging — The process of making remote measurements of physical, chemical, or other parameters at multi-
ple depths in a borehole.
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borehole logging technical specifications (BLTSs) — Documnents included in the site-specific Drilling Package that
define the capabilities and data quality required of prospective logging contractors for a given Operable Unit (OU)
or portion of an QU.

certification — A signed statement attached to all reports required by permits and to other information requested by
the administrative authority (AA}, It ensures that a document and all its attachments were prepared under the
direction or supervision of an authorized person in accordance with a system designed to assure that qualified
personnel properly gather and evaluate the information submitted; it carries significant penalties for known viola-
tions [Permit Program, 27.11({b){c)(d}].

certification (of a lead assessor) — The act of determining, verifying, and attesting in writing that the qualifications of
lead assessors comply with requirements.

chemical analysis — Process used to measure one or more attributes of a sample in a clearly defined, controlled, sys-
tematic manner. Often requires treating a sample chemically or physically before measurement.

chemical interference — A chemical or physical entity whose influence resulls in a decrease or increase in the
response of an analytical method or other measurement system relative to the response obtained in the absence
of the entity.

chemical of concern — Chemical identified as a potential risk during a site-specific human-heaith or ecological risk
assessment.

chemical of potential concern (COPC) — A chemical, detected at a site, that has the potential to adversely affect
human receptors due to its concentration, distribution, and mechanism of toxicity. A COPC remains a concem
untif exposure pathways and receptors are evaluated in a site-specific human health risk assessment.

chemical of potential ecological concern (COPEC) — A chemical, detected at a site, that has the potential to adversely
affect ecological receptors due to its concentration, distribution, and mechanism of toxicity.

cleanup levels — Media-specific contaminant concentration levels that must be met by a selected corrective action.
Cleanup levels are established by using criteria such as protection of human heaith and the environment; compli-
ance with regulatory requirements; reduction of toxicity, mobility, or volume through treatment; long- and short-
term effectiveness; implementability; cost; and public acceptance.

collocated sample — One of two or more samples collected within close proximity of each other meant to represent
the same immediate area.

conceptual hydrogeologic model — Mathematical approximation of the occurrence, movement, and quality of ground-
water in a given area and the relationship of that groundwater to the surface water, soil water, and geologic
framework in that area. :

conceptual model — See site conceptual model.
contaminant — Any chemical (including radionuciides) present in environmental media or on structural debris.

continuing calibration — Combination of calibration blank and check standards used to determine if the instrument
response to analyte concentration is within acceptable bounds relative to the initial calibration. A continuing cali-
bration is performed every 12 hr of operation and establishes the 12-hr relative response factors on which quan-
titations are based, thus verifying the satisfactory performance of an instrument on a day-to-day basis. The
continuing calibration 12-hr period assumes that the gas chromatograph has not been shut down since the initial
calibration.

controlled area — Laboratory area 1o which access is controlled to protect individuals from exposure to radiation and/
or hazardous materials.

cutter head — An auger bit that is attached to the leading auger flight section and cuts a hole for the auger to follow.
The bit may be either a coring head or a full-face bit.

daily calibration — Combination of calibration blank and calibration standard; used to determine if the instrument
response to analyte concentration is within acceptable bounds relative to the initial calibration. A daily calibration
establishes the instrument response factors on which quantitations are based, thus verifying the satisfactory per-
formance of an instrument on a day-to-day basis.
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data validation — Systematic process that applies a defined set of performance-based criteria to a body of data; may
result in qualification of the data. The data validation process is performed independently of the analytical labora-
tory that generates the data set and occurs before conclusions are drawn from the data. The process may com-
prise a standardized data review {routine data validation) and/or a problem-specific data review (focused data
validation).

data verification — Process of evaluating the completeness, correctness, consistency, and compliance of a laboratory
data package against a specified standard or contract.
Completeness means all required information is present—both hard copy and electronic.
Correctness means the reported results are based on properly documented and correctly applied algorithms.
Consistency means values are the same when they appear in different reports or are transcribed from one report
to ancther.
Compliance means the data pass numerical quality control (QC) tests based on parameters or limits specified in
a contract or in an auxiliary document.

detect — Sample result above the method detection level (MDL) reported by the laboratory. The laboratory reports the
concentration of the analyte in the sample.

detection limit — Minimum concentration that can be determined by a single measurement by an instrument; implies a
specified statistical confidence that the analytical concentration is greater than zero.

discharge — Accidental or intentional spilling, leaking, pumping, pouring, emitting, emptying, or dumping of hazardous
waste into or on any land or water. (RCRA, 40 CFR 260.10)

dose — Quantity of radiation that is absorbed, per unit of mass, by the body or by any portion of the body.

ecological screening level (ESL) — An organism’s exposure-response threshold for a given chemical constituent. The
concentration of a substance in a particular medium corresponds to a hazard quotient (HQ) of 1.0 for a given
organism below which no risk is indicated.

environmental samples — Air, soil, water, or other media samples that are collected from streams, wells, and soils or
other locations and are not expected to exhibit properties classified by the Department of Transportation (DOT)
as hazardous.

ephemeral — Said of a stream or spring that flows only during and immediately after periods of rainfall or snowmeit.
ER data — Data derived as a result of samples that are collected and paid for by ER Project funding.

estimated guantitation limit (EQL) — The lowest concentration that can be reliably achieved within specified limits of
precision and accuracy during routine analytical-laboratory operating conditions. The low point on a calibration
curve should reflect this quantitation limit. The EQL is not used to establish detection status. Sample estimated
guantitation limits are highly matrix-dependent, and the specified estimated quantitation limits might not always
be achievable. See the statement of work {SOW) for analytical services (RFP No. 9-XS1-Q4257) for a more
complete definition.

evapotranspiration — The combined discharge of water from the earth’s surface to the atmosphere by evaporation
from lakes, streams, and soil surfaces, and by transpiration from plants.

exposure pathway — Mode by which a receptor may be exposed to contaminants in environmental media (e.g., drink-
ing water, ingesting food, or inhaling dust).

fault — A fracture, or zone of fractures, in rock along which there has been vertical or horizontal movement; adjacent
rock layers or bodies are displaced.

field duplicate (replicate} samples — Two separate, independent samples taken from the same source that are col-
lected in such a manner that they are collocated samples, equally representative of the sample matrix at a given
location and time.

field notebook — A field notebook is generally used to record activities performed in the field or to compile field data.

filter pack — Sand, gravel, or glass beads that are uniform, clean, and well rounded that are placed in the annulus of
the well, between the borehole wall and the well intake in order to prevent foreign material from entering through
the well intake and to stabilize the formation.
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grab sample — A specimen collected by a single application of a field sampling procedure to a target population {e.q.,
the surface soil from a single hole collected following the spade and scoop sampling procedure or a single air fil-
ter left in the field for three months).

graded approach — A management ool used to evaluate the importance and relative risk of an itemn, activity, or ser-
vice in the working process.

gravimetric moisture content — See water content.

ground cover — The covering of naturally occurring soils by either natural or man-made mechanisms (e.g., grasses,
pine needles, asphalt, concrete, eic.).

groundwater — Water in a subsurface saturated zone; water beneath the regional water table.

hazard index {HI) — The sum of hazard quotients for multiple contaminants o which a receptor (j) is determined to be
exposed, i.e., Hl; = 2 HQy.

hazard quotie‘nt {HQ) — The ratio of a calculated exposure (E) to or dose (D) from a given contaminant (I} to a given
receptor (j) over a reference value (TRV) for contaminant (1) determined to be protective of receptor ()), i.e., HQ;
= E'i [Of D'J]TRVU

Hazardous and Solid Waste Amendments (HSWA) — The Hazardous and Solid Waste Amendments of 1884 (Public
Law No. 98-616, 98 Stat. 3221), which amended the Resource Conservation and Recovery Act of 1976, 42
U.8.C. § 6901 et seq.

hazardous constituent — Those constituents listed in Appendix Vi to 40 CFR Part 261.

hazardous waste — Any solid waste is generally a hazardous waste if it
is not excluded from regulation as a hazardous waste,
is listed in the regulations as a hazardous waste,
exhibits any of the defined characteristics of hazardous waste (ignitability, corrosivity, reactivity, or toxicity), or
is a mixture of solid waste and hazardous waste.
See 40 CFR 261.3 for a complete definition of hazardous waste.

HSWA module — Module Vil of the Laboratory's Hazardous Waste Facility Permit. This permit allows the Laboratory
to operate as a treatment, storage, and disposal facility.

human performance evaluation — Identifies those factors that influence task performance.

hydraulic conductivity — The rate at which water moves through a medium in a unit of time under a unit hydraulic gra-
dient through a unit area measured perpendicular to the direction of flow.

hydraulic conductivity — The rate of fluid flow in gallons per day through a cross section of one square ft (gpd/ft2) of a
permeable medium under a unit hydraulic gradient at the prevailing temperature or at 16xC. It is a function of
both the media and of the fluid flowing through it. Also known as the coefficient of permeability or Meinzer unit.

hydraulic gradient — The rate of change of hydraulic head per unit of distance in the direction of groundwater flow.

independent assessment — A planned and documented activity performed by individuals outside the ER Project to
determine by investigation, examination, or evaluation of objective evidence the extent to which the ER Project
quality program is being implemented.

inductively coupled plasma mass spectroscopy (ICPMS) — ICPMS is applicable to the determination of sub-mg/l con-
centrations of a large number of elements in water samples and in waste extracts or digests. When dissolved
constituents are required, samples must be filtered and acid preserved before analysis. No digestion is required
before analysis for dissolved elements in water samples. The method measures ions produced by a radio-fre-
quency inductively coupled plasma. Analyte species originating in a liquid are nebulized, and the resulting aero-
sol transported by argon gas into the plasma torch. The ions produced are entrained in the plasma gas and
introduced, by means of an interface, into a mass spectrometer. The ions produced in the plasma are sorted
according to their mass-to-change ratios and quantified with a channel electron multiplier.
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industrial-use scenario — Industrial use is the scenario in which current Laboratory operations continue. Any neces-
sary remediation involves cleanup to standards designed to ensure a safe and healthy work environment for
Laboratory workers.

instrument performance check — Analysis of a chemical of known relative mass abundances that indicates how well a
mass spectrometer is calibrated.

interflow — A runoff process that involves lateral subsurface flow in the soil zone.

interim measure — Short-term actions taken to respond to immediate threats to human health or to prevent damage or
contaminant migration to the environment.

intermittent stream — A stream that flows only in certain reaches due 1o losing and gaining characteristics of the chan-
nel bed.

interrupted stream — A stream whose flow is discontinuous due to man-made structures.

laboratory control sample (LCS) — A known matrix that has been spiked with compound(s} representative of the tar-
get analytes. The LCS is used to document laboratory performance. The acceptance criteria for LCSs are
method specific. '

Laboratory data validation reason codes — The codes applied to the sample data by data validators who are indepen-
dent of the contract laboratory which performed the sample analysis. Reason codes provide an in-depth and
analysis-specific exptanation for applying the qualifier with some description of the potential impact on the data
use. For a complete list of data qualifiers applicable to any particular analytical suite, consult the appropriate ER
Project standard operating procedure (ER-SOPs 15.01-15.06). :

laboratory duplicate sample — The portions of a sample taken from the same sample container, prepared for analysis
and analyzed independently but under identical conditions; used to assess or demonstrate acceptable laboratory
method precision at the time of analysis. Each duplicate sample is expected to be equally representative of the
original material. Duplicate analyses also are performed to generate data, to determine the long-term precision of
an analytical method on various matrices.

laboratory notebook — A notebook generally used to record activities performed in the laboratory or to compile labora-
tory data.

leachate — Any liquid, including any suspended components in the liquid, that has percolated through or drained from
hazardous waste (40 CFR 260.10).

migration — The movement of inorganic and organic species through unsaturated or saturated materials.

migration pathway — A route (e.g., a stream or subsurface flow path) that controls the potential movement of contam-
inants to environmental receptors {plants, animals, humans).

mitigation — (1) Avoiding an impact altogether by not taking a certain action or parts of an action. {2) Minimizing
impacts by imiting the degree or magnitude of the action and its implementation. (3) Rectifying the impact by
repairing, rehabilitating, or restoring the affected environment. (4) Reducing or eliminating the impact over time
by preservation and maintenance operations during the life of the action. (5} Compensating for the impact by
replacing or providing substitute resources or environments.

nondetect — Sample result that is less than the MDL. The laboratory reports nondetects as undetected at the EQL.

perched groundwater — Groundwater that lies above the regionat water table and is separated from it by one or more
unsaturated zones.

percolation — Gravity flow of soil water through the pore spaces in soil or rock below the ground surface.
perennial stream — A stream or reach that flows continuously throughout the year.

performance-evaluation sample — A sample of known composition with respect to selected analytes which, upon
analysis, is expected to yield results that fall within a prescribed range. Performance-evaluation samples are

selected to mimic as closely as possible those matrices representative of environmental samples from a particu-
lar location.
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permit modification — A request by either the permittee or the administrative authority to change to change a condition
of the Laboratory’s Hazardous Waste Facility Permit.

polychilorinated biphenyls (PCBs) — Any chemical substance that is limited to the biphenyl molecule that has been
chlorinated 1o varying degrees or any combination of substances which cortains such substances. PCBs are col-
orless, odorless compounds that are chemically, electrically, and thermally stable and have proven to be toxic to
both humans and animals.

porosity — The ratio of the volume of interstices in a soil or rock sample to its tolal volume expressed as a percentage
or as a fraction.

preliminary remediation goal (PRG) — Acceptable exposure levels, protective of human health and the environment,
that are used as a risk-based tool for evaluating remedial alternatives.

quality assurance — All those planned and systematic actions necessary to provide adequate confidence that a facit-
ity, structure, system, or component will perform satisfactorily in service.

radiation — Energy emitted in the form of rays or particles that are thrown off by disintegrating atoms. The rays or par-
ticles emitted may consist of neutrons, positrons, alpha particles, beta particles, or gamma radiation.

radioactive decay — (1) The process whereby radioactive materials undergo a change from one nuclide, element, or
state to another, releasing radiation in the process. This action ultimately results in a decrease in the number of
radicactive nuclei present in the sample. (2) The spontaneous transformation of one nuclide into a different
nuclide or into a different isotope of the same nuclide accompanied by either the emission of particles from the
nucleus, nuclear capture or ejection of orbital electrons, or fission.

radioactive waste — Waste that has been determined 1o contain added (or concentrated naturally occurring radioac-
tive material [NORM)) radioactive material or activation products by either monitoring or analysis, acceptable
knowledge of both, or does not meet radiological release criteria.

radionuclide — A nuclide (species of atom) that exhibits radioactivity.

RCRA facility assessment (RFA) — Usually the first step in the RCRA corrective action process, to identify potential
and actual releases from solid waste management units and make preliminary determinations about releases,
the need for corrective action, and stabilization measures.

RCRA facility investigation {RFI) — The investigation that determines if a release has occurred and the nature and
extent of the contamination at a hazardous waste facility. The RFl is generally equivalent o the remedial investi-
gation portion of the Comprehensive Environment Response, Compensation, and Liability Act (CERCLA) pro-
cess.

receptor — A person, plant, animal, or geographical location that is exposed to a chemical or physical agent released
to the environment by human activities.

recharge — The process by which water is added to the zone of saturation, either directly from the overlying unsatur-
ated zone or indirectly by way of another material in the saturated zone.

recreational-use scenario — A land use condition under which individuals may be exposed for a limited amount of time
as a result of outdoor activities such as hiking, camping, hunting, and fishing.

regional aquifer — Geologic material(s) or unit{s) of regional extent whose saturated portion yields significant quanti-
ties of water to wells, contains the regional zone of saturation, and is characterized by the regional water table or
potentiometric surface.

regulatory standard — Media-specific contaminant concentration levels of potential concern that are mandated by fed-
eral or state legislation or regulation (e.g., the Safe Drinking Water Act, New Mexico Water Quality Control Com-
mission regulations).

release — Any spilling, leaking, pumping, pouring, emitting, emptying, discharging, injecting, escaping, leaching,
dumping, or disposing of hazardous waste or hazardous constituents into the environment (including the aban-

donment or discarding of barrels, containers, and other closed receptacles that contain any hazardous wastes or
hazardous constituents).
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remediation — The process of reducing the concentration of a contaminant {(or contaminants} in air, water, or soil
media to a level that poses an acceptable risk to human health and the environment; the act of restoring a con-
taminated area to a usable condition based on specified standards.

representativeness — The degree to which data accurately and precisely represent a characteristic of a population or
an environmental condition.

request for supplemental information (RS1} — A request issued to DOE and the Laboratory by the administrative
authority which states that some aspect(s} of a plan or report does not meet their requirements. The ER Project
must respond by providing additional information to address the identified issue or concern.

request number — An identifying number assigned by the ER Project to a group of samples that are submitted for
analysis.

residential-use scenario — The standards for residential use are the most siringent of the three current- and future-
use scenarios being considered by the ER Project and is the level of cleanup the EPA is currently specifying for
SWMUs located off the Laboratory site and for those released for non-Laboratory use.

Resource Conservation and Recovery Act (RCRA} — The Solid Waste Disposal Act as amended by the Resource
Conservation and Recovery Act of 1976. (40 CFR 270.2)

restricted area — Any area {0 which access is controlled by the licensee for purposes of protection of individuals from
exposure to radiation and radioactive materials. “Restricted area” shall not include areas used as residential

quarters, although a separate room or rooms in a residential building may be set apart as a restricted area (10
CFR 60.2).

risk — {2, quality assurance) The possibility, or degree of probability, of financial/facility loss or personal/environmental
injury due to a work-process weakness/failure. In this context, risk may relate to a negative impact on personnel,
equipment, data, mission, schedule, credibility, function, cost, the environment, security, or quality.

risk — A measure of a negative or undesirable impact associated with an event.

risk analysis — A qualitative evaluation to determine the probability and the potential conseguences associated with
noncompliance of documents or work activities.

risk management — The integration of risk characterization with other nonscientific considerations specified in appli-
cable statutes to make and justify regulatory decisions (RCRA/CERCLA Update, June 1992},

routine analysis — The analysis categories of inorganics, metals, organics, radiochemistry, and high explosives as
defined in the current contract laboratory statement of work.

routine data validation — Process of reviewing analytical data relative to quantitative routine acceptance criteria. The
objective of routine data validation is two-foid: (1) to estimate the technical quality of the data relative to minimum
national standards adopted by the ER Project, and (2} to indicate to data users the technical data quality at a
gross level by assigning Laboratory qualifiers to environmental data whose quality indicators do not meet accep-
tance criteria.

runoff — The portion of the precipitation on a drainage area that is discharged from the area either by sheet flow or
adjacent stream channels.

run-on — Surface water flowing onto an area as a result of runoff occurring higher up the slope.

sample — A portion of a material (e.g., rock, soil, water, air), which, alone or in combination with other samples, is
expected to be representative of the material or area from which it is taken. Samples are typically sent to a labo-
ratory for analysis or inspection or are analyzed in the field. When referring to samples of environmental media,
the term field sample may be used.

sample matrix — In chemical analysis, that portion of a sample which is exclusive of the analytes of interest. Together,
the matrix and analytes of interest form the sample.

screening action level (SAL) — Medium-specific concentration level for a chemical derived using conservative criteria
below for which it is generally assumed that there is no potential for unacceptable risk to human heaith. The der-
ivation of a SAL is based on conservative exposure and land-use assumptions. However, if an applicable regula-
tory standard exists that is less than the value derived by risk-based computations, it will be used for the SAL.
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screening assessment — A process designed to determine whether contamination detected in a particular medium at
a site may present a potentially unacceptable human-health and /or ecological risk. The assessment utilizes
screening levels that are either human-health or ecologically based concentrations derived by using chemical-
specific toxicity information and standardized exposure assumptions below which no additional actions are gen-
erally warranted.

sediment — (1) A mass of fragmented inorganic solid that comes from the weathering of rock and is carried or
dropped by air, water, gravity, or ice; or a mass that is accumulated by any other natural agent and that forms in
layers on the earth’s surface such as sand, gravel, silt, mud, fill, or loess. (2} A solid material that is not in solution
and either is distributed through the liquid or has settled out of the liquid.

site characterization — Defining the pathways and methods of migration of the hazardous waste or constituents,
including the media affected, the extent, direction and speed of the contaminants, complicating factors influenc-
ing movement, concentration profiles, etc. (US Environmental Protection Agency, May 1994. “RCRA Corrective
Action Plan, Final,” Publication EPA-520/R-94/004, Office of Solid Waste and Emergency Response, Washing-
ton, DC)

site conceptual model — A qualitative or quantitative description of sources of contamination, environmental transport
pathways for contamination, and biota that may be impacted by contamination {called receptors) and whose rela-
tionships describe qualitatively or quantitatively the release of contamination from the sources, the movement of
contamination along the pathways to the exposure points, and the uptake of contaminant by the receptors.

Site-Specific Health and Safety Plan (SSHASP) — A health and safety plan that is specific to a site or ER-related field
activity that has been approved by an ER health and safety representative. This document cortains information
specific to the project including scope of work, relevant history, descriptions of hazards by activity associated with
the project site(s), and techniques for exposure mitigation (e.g., personal protective equipment [PPE]} and haz-
ard mitigation.

slope — A slope is a ratio of units of elevation change {o units of horizontal change usually expressed in degrees.

solid waste — Any garbage; refuse; sludge from a waste treatment plant, water-supply treatment plant, or air-poliu-
tion-control facility; and other discarded material including solid, liquid, semisolid, or contained gaseous material
resulting from industrial, commercial, mining, and agricultural operations and from community activities,

solid waste management unit (SWMU) — Any discernible unit at which solid wastes have been placed at any time,
irrespective of whether the unit was intended for the management of solid or hazardous waste. Such units
include any area at a facility at which solid wastes have been routinely and systematically released. This defini-
tion includes regulated units (i.e., landfills, surface impoundments, waste piles, and land treatment units} but
does not include passive leakage or one-time spills from production areas and units in which wastes have not
been managed (e.g., product-storage areas).

spring — The site where groundwater discharges to the ground surface.

surrogate compound or surrogate — An organic compound used in the analyses of organic target analytes that is sim-
ilar in composition and behavior to target analytes but is not normally found in field samples. Surrogates are
added to every blank and spike sample to evaluate the efficiency with which analytes are recovered during
extraction and analysis.

target analyte — An element, chemical, or parameter, the concentration, mass, or magnitude of which is designed to
be quantified by use of a particular test method.

target analyte — Chemical or parameter, the concentration, mass or magnitude of which is designed to be quantified
by use of a particular test method. ‘

technical area (TA) — The Laboratory established technical areas as administrative units for all its operations. There
are currently 49 active TAs spread over 43 square miles.

transport or transportation — The movement of a hazardous waste by air, rail, highway, or water. (40 CFR 260.10)
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treatment — Any method, technique, or process, including elementary neutralization, designed to change the physical,
chemical, or biological character or composition of any hazardous waste so as to neulralize such waste; recover
energy or material resources from the waste; or so as to render such waste nonhazardous or less hazardous;
safer to transport, store, or dispose of; or amenable for recovery or storage; or reduced in volume.

treatment, storage, and disposal (TSD) facility — An interim status or permitted facility in which hazardous waste is
treated, stored, or disposed.

tuff — A compacted deposit of volcanic ash and dust that contains rock and mineral fragments accumulated during an
eruption.

unconfined — Said of water in a saturated zone that is open to the atmosphere (that is, not beneath a confining bed or
under artesian pressure).

unique identifier — A word or code that aids in the ability to trace the history, application, or location of an activity, item,
data, or sample using recorded documentation. For ER Project records, a unique identifier is an alphanumeric
identifier assigned to a primary record, as defined in Section 2.4.

unsaturated zone — The zone between the land surface and the regional water table and between perched zones of

saturation. Generally, fluid pressure in this zone is less than atmospheric pressure, and some of the voids may
contain air or other gases at atmospheric pressure.

upper acceptance limit (UAL ) — Highest limit that is acceptable, based on the quality control (QC) criteria for a spe-

cific QC sample for a specific method. Any results greater than the UAL are qualified following this routine valida-
tion procedure,

US Department of Energy (DOE).— Federat agency that sponsors energy research and regulates nuclear materials
for weapons production.

US Environmental Protection Agency (EPA) — Federal agency responsible for enforcing environmental laws. While
state regulatory agencies may be authorized to administer some of this responsibility, the EPA retains oversight
authority to ensure protection of human health and the environment.

vadose zone — The unsaturated zone. Portion of the subsurface above the regional water table in which pores are not
fully saturated.

verification — A test or tests, generally performed before and after logging in lieu of a calibration, to ascertain whether
the logging system is operating properly. The verification differs from a calibration in that it does not provide
updated system-calibration values.

water table — The top of the regional saturated zone; the piezometric surface associated with an unconfined aquifer.

watershed — The region drained by, or contributing waters to, a stream, lake or other body of water and separated
from adjacent drainage areas by a divides such as a ridge or summit of high ground.
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1.0 INTRODUCTION

This closure certification report summarizes the activities performed to meet closure requirements and
demonstrate clean closure for two regulated hazardous waste management units: Material Disposal Area
(MDA) P and the 387 Flash Pad. Both units are located within the Technical Area (TA) 16 Burning Ground
within the high explosives (HE) exclusion area at Los Alamos National Laboratory (the Laboratory) (Figure
1.0-1). MDA P is also identified as Solid Waste Management Unit (SWMU) 16-018 and the 387 Flash Pad
as SWMU 16-010(b). Voluntary corrective action (VCA) activities for a consolidated group of SWMUSs, des-
ignated SWMU 16-016(c)-99, which is contiguous with MDA P and the 387 Flash Pad, were conducted
simultaneously with the MDA P and 387 Flash Pad closure activities. SWMU 16-016(c)-99 includes the
TA-16-386 Flash Pad, a former barium nitrate pile, and a septic system [SWMU 16-010(a), SWMU
16-016(c), and SWMU 16-006(e), respectively]; these are sometimes referred to as the “Burning Ground
North.” The two hazardous waste management units and SWMU 16-016(c)-99 were combined for cleanup
purposes and collectively referred to as the “MDA P Area.” Field activities, including waste excavation,
waste characterization, waste disposition, and the final demonstration of clean closure are detailed in this
report for the entire MDA P Area.

TA-16 is located in the southwest corner of the Laboratory. TA-16 is bordered by Bandelier National Monu-
ment along State Highway 4 to the south and the Santa Fe National Forest along State Highway 501 to the
west. To the north and east, itis bordered by TAs-8, -9, -14, -15, and -49. TA-16 is fenced and posted along
State Highway 4. Water Canyon, a 200-ft-deep ravine with steep walls, separates State Highway 4 from
active sites at TA-16. Caron de Valle forms the northern border of TA-16.

The location of each unit associated with the MDA P Area is shown in Plate 1 (see the end of this closure
report). Photograph 1.0-1 captures an aerial view of the site in 1997, immediately prior to the start of exca-
vation and removal activities.

Photograph 1.0-1. Aerial view of MDA P prior to excavation, 1997
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Cleanup of the MDA P Area was conducted in two Phases. Phase | activities included waste excavation;
waste removal; and waste segregation, staging, characterization, and disposal of materials from the
MDA P Area. Phase Il activities included a detailed geophysical and geochemical study for characteriza-
tion of the bedrock fractures, and post-removal confirmation sampling and analysis in support of the
assessment of the potential for adverse effects to human health or the environment from residual chemical
concentrations at the site.

The closure activities for MDA P and the 387 Flash Pad were performed in accordance with the closure
plan for each unit, as reviewed and approved by the New Mexico Environment Department (NMED)-Haz-
ardous Waste Bureau (formerly the Hazardous and Radioactive Materials Bureau). Cleanup activities at
SWMU 16-016(c)-99 (the Burning Ground North) were performed in accordance with an approved VCA
plan. The following documents delineate the specific closure and VCA completion requirements that are
the basis of this closure certification report:

MDA P closure plan, revision 0 (LANL 1995, 58713), approved by NMED on February 20,
1997

*  Notice of deficiency (NOD) on MDA P closure plan (NMED 1996, 57903) and response to
NOD (LANL 1996, 54452)

» 387 Flash Pad closure plan (LANL 1999, 63547), approved by NMED on Aprif 28, 2000

+ VCA plan for SWMU 16-016(c)-99, submitted as part of the sampling and analysis plan (SAP)
for MDA P (LANL 1999, 63546) and approved by NMED on July 7, 2001

* Response to request for supplemental information (RSI) for the MDA P SAP, and the VCA
plan for SWMU 16-016(c)-99 (LANL 2000, 67481)

«  Closure plan modification request in December 2001 (LANL 2001, 73150), which did not
receive NMED approval, and which was superseded by an approved revised closure plan
modification request in May 2002 (LANL 2002, 73159), which consolidated the information
and modifications indicated in LANL, August 2000 (67481); LANL, April 2001 (70272); and
LANL, August 2001 (70252)

1.1 Project and Report Objectives

The Laboratory is a multi-disciplinary research facility owned by the US Department of Energy (DOE) and
managed by the University of California. The Laboratory’s Risk Reduction and Environmental Steward-
ship-Remediation (RRES-R) Program (formerly the Environmental Restoration [ER] Project) is part of a
national effort by the DOE to clean up sites and facilities formerly involved in weapons production. The pri-
mary goal of the RRES-R Program is to ensure that the DOE’s past weapons operations do not threaten
human health and safety or the environment, currently or in the future. To achieve this objective at the
MDA P Area, the RRES-R Program, with approval by the NMED, performed closure by waste and debris
removal from the MDA P Area.

The purpose of this closure certification report is to summarize the Phase | and Phase Il closure activities
conducted at the MDA P Area and demonstrate that the closure (MDA P and 387 Flash Pad) and correc-
tive action [SWMU 16-016(c)-99] requirements for the MDA P Area have been achieved. This report dem-
onstrates compliance with all applicable regulatory requirements (detailed in section 2.1), including an
independent professional engineering closure certification, as required in 20.4.1.600 NMAC,

Section 265.115.
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1.2 Report Organization

This final closure report is organized as follows:

Section 1, Introduction, includes the closure report objectives, details the scope and activi-
ties of Phase |, and describes the site, including the historical operations and the current site
setting.

Section 2, Performance of Closure, introduces the specific regulatory requirements for clo-
sure of the MDA P Area, the strategy for combining the closure activities for the hazardous
waste management units and the VCA for SWMU 16-016(c)-99, Phase | waste characteriza-
tion and disposal activities, Phase Il focused geophysical and geochemical study results,
Phase Il confirmation sampling and analysis, variances from the closure plans, an assessment
of the potential impact to groundwater, and a summary of supporting documentation.

Section 3, Risk Assessments for the MDA P Area, summarizes the human health and eco-
logical risk assessments based on residual chemical concentrations measured in Phase I
confirmation samples and presents the ecological risk analysis within the context of the eco-
logical risk assessment for Cafion de Valle.

Section 4, Conclusions and Recommendations, provides a final set of conclusions and rec-
ommendations for the MDA P Area based on analysis of the Phase |l data and the supporting
risk assessment results and summarizes the postclosure site restoration activities that have
been performed, or are planned, for the MDA P Area.

Section 5, Certifications, provides a Certification of Accuracy and the certifications required
for each of the regulated hazardous waste management units, including the independent pro-
fessional engineering closure certification, and the owner-operator closure certification.

Section 6, References, provides the complete citations of references used in this report.

Additional supporting documentation is provided, as follows:

.

Annex |, VCA Completion Report for SWMU 16-016(c)-99, summarizes the completion of
VCA requirements and demonstrates that the no further action (NFA) criterion has been met
for SWMU 16-016(c)-99.

Annex Il, Material Disposal Area P Area: Phase | Closure Implementation Report, details
the Phase | field activities at the MDA P Area, including excavation, waste removal, segrega-
tion, staging, characterization, and disposal.

Annex lll, Bedrock Fracture Characterization at Material Disposal Area P Area:
Phase Il Closure Investigation Report, details the focused geophysical and geochemical
study performed during Phase |l activities.

Appendix A, Human Health and Ecological Risk Assessments for the MDA P Area, pre-
sents the human health and ecological risk assessments for the MDA P Area based on the
Phase Il confirmation sampling and analysis, including ecological study results performed in
the Cafion de Valle, as related to the MDA P Area ecological risk assessment.

Appendix B, Confirmation Sample Database, provides an electronic copy of the approxi-
mately 40,000 records of Phase Il confirmation sample analytical results used to assess
potential human health and ecological risks at the MDA P Area, including an analysis of the
data quality and a summarization of the sampling commitments.
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+ Appendix C, Site Photographs, provides a photographic summary of the MDA P Area prior
to excavation, Phase | excavation activities, Phase Il investigation and sampling activities, and
the MDA P Area post-excavation site condition.

« Appendix D, Supporting Documentation/Correspondence, provides correspondence and
documentation related to the variances summarized in section 2.4.

» Appendix E, MDA P Area, Phase Il Confirmation Sampling, Chain-of-Custody Forms,
contains copies of the chain-of-custody forms.

1.3 Scope of Activities

Key aspects of the closure implementation include preclosure activities; the health and safety plan devel-
oped for the closure activities; radiological work permits; development of cleanup goals; excavation meth-
ods; post-excavation demobilization and site stabilization; field data collection (including field surveys and
field-screening techniques); waste segregation and staging methods; waste characterization; and waste
disposition. Details of the Phase | activities are presented in section 2.2. Phase Il activities, presented in
section 2.2, included fracture characterization of the MDA P Area subsurface, drilling to investigate the
subsurface geophysical and geochemical properties of the bedrock, and final confirmatory sampling to
determine the nature and extent of residual contamination at the site.

1.4 Historical Use and Activities at the MDA P Area

Documentation of the history of MDA P has been compiled as completely as possible in the Phase |
Report (Annex Il) and is based largely on the information in the MDA P closure plan (LANL 1995,
58713.1), interviews with personnel familiar with the activities at the MDA P Area, the interpretation of his-
torical vertical and oblique aerial photographs, and additional information gathered during the Phase |
excavation activities. Other key supporting documents with historic information include the 387 Flash Pad
closure plan (LANL 1999, 63547) and the sampling and analysis plan (SAP) (LANL 1999, 63546), which
includes historic information related to SWMU 16-016(c)-99.

Waste types related to historic operations at the MDA P Area are summarized in section 1.6 and provided
in detail in section 2.2.2. Additionally, Annex | provides details of historic operations specific to SWMU 16-
016(c)-99.

141 MDAP

The TA-16 burning ground was established circa 1950 on the southern margin of Cafion de Valle. The use
of MDA P, which was located directly north of the 387 Flash Pad prior to excavation, was directly related to
the use of the 387 Flash Pad and to other HE operations and facilities at the burning ground. MDA P oper-
ated from 1950 to 1984 as a landfill for rubble and debris generated by the burning of HE, HE-contami-
nated equipment and material, vehicles, building materials, drums, containers, and trash. During the
operational period of MDA P, many items were restricted from leaving the HE exclusion area of TA-16 due
to safety protocols. As a result, most items known or suspected of being contaminated with HE residue
were disposed of at MDA P. Residual materials from the burning and flashing operations within the TA-16
Burning Ground were disposed of over the mesa edge, accumulating at the base and along the slope of
the canyon wall. MDA P eventually expanded toward the canyon floor along the leading margins of the
construction backfill.

The maijority of the historic disposal activities occurred in the east lobe of the MDA P, which was used con-
tinuously during its more than 30 years of operation. Materials from the burning ground operations were
disposed of over the leading edge of the east lobe and occasionally covered with soil. Photographs indi-
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cate the lobe grew slowly and continuously throughout the operational period of the landfill. The leading

edge of the east lobe migrated approximately 60 ft during the operation of MDA P. Disposed materials D
excavated at the east lobe included ashes and burned residues of HE compounds, HE-contaminated L
equipment and materials, barium nitrate compounds, miscellaneous containers from the 387 Flash Pad,

including sands and soils from the sand filters and the floor of the 387 Flash Pad (Photograph 1.4-1).

Although depleted uranium (DU) was detected in trace amounts in some of the soils and debris at MDA P,

materials with potential DU contamination were typically not disposed of at MDA P.

Episodic disposal occurred in the west lobe, which filled a small channel eroded into the southern canyon
wall, and which was used primarily for the disposal of HE-contaminated construction debris. In the 1960s,
several World War ||-era wooden frame structures that housed the original facilities for HE research,
development, and production at TA-16 were razed (Photograph 1.4-2). The west lobe received all noncom-
bustible materials with residual HE from these deconstruction/demolition activities—as much as 1325
dump truck loads (Photograph 1.4-3). Materials and debris included piping (water, sewer, steam, and pro-
cess piping), electrical conduit, concrete (sidewalks, foundations, and sumps), asbestos tile, and miscella-
neous soil and trash. Larger items from the 387 Flash Pad were also disposed of at the west lobe,
including at least ten vehicles in the 1950s and 1960s that had been flashed for the removal of HE resi-
dues and pushed over the lobe’s edge. In the early 1970s, the rear apron of Building 260 was renovated
and concrete from the demolition of sidewalks and sumps was added to the west lobe. Historic photo-
graphs indicate that the west lobe increased in size only during periods of disposal between 1965 and
1970.

e 1P LY i

Photograph 1.4-1. East lobe of MDA P (waste and debris from adjacent burn pad operations)

)
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Photograph 1.4-2. WW |l—era HE-conminated buildings being burned in place before
disposal of remaining debris at MDA P (1960s)

-
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Photograph 1.4-3. West lobe of MDA P (debris from 1960s burning as well
as concrete from 1970s deconstruction of Building 260)
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1.4.2 387 Flash Pad

The 387 Flash Pad operated from 1951 to 2000 as a treatment unit for the destruction of solid and scrap
HE, HE-contaminated equipment and debris, and HE-contaminated combustible materials. Originally
remote and heavily forested, the construction of the 387 Flash Pad required the cutting and clearing of
trees and burning of the timber and slash. The ground surface was leveled and a substantial amount of
backfill was brought in to provide a barren, roughly flat-lying area for the construction of the flash pad and
a control building for the flash pad operations and tests. The backfill consisted of crushed Bandelier Tuff
and large angular boulders up to 2 m across. The 100- x 100-ft pad area that was created was enclosed by
an 8-ft chainlink fence (i.e., cyclone fence), originally installed in the 1950s. From 1951 to the late 1980s,
the floor of the pad was soil; flash pad operations were conducted on the soil pad, which was overlain with
sand. In the late 1980s to early 1990s, a 30- x 30-ft concrete base with 8-fi-high concrete shield reflector
sidewalls to the north, east, and west was constructed for the flash pad operations. Operations at the flash
pad were largely wood-fired, but kerosene or other fire accelerants were sometimes used. Burning opera-
tions occasionally resulted in partial detonations and incomplete burns. Sands and residues from the oper-
ations at the 387 Flash Pad were disposed of at MDA P. During the operational period of the flash pad, the
dirt floor of the pad was excavated periodically and the contaminated soils were also disposed of at

MDA P.

During the Phase | excavation activities, a trench was discovered in the eastern portion of the 387 Flash
Pad area. The trench, containing remnants of a 4-in.-diameter vitrified clay pipe (VCP), originated in the
middle of the southern boundary, trended northeast and terminated approximately 20 ft east of the eastern
boundary. Both ends of the pipe were crushed and there was no evidence of original source fittings or ter-
mination outfall. The interior of the pipe was contaminated with HE, indicating that it was used in some
capacity for operations at TA-16, though no information was found to indicate specific uses of the pipe.

1.4.3 SWMU 16-016(c)-99

SWMU 16-016(c)-99 consisted of the TA-16 386 Flash Pad, a former barium nitrate pile, and a septic sys-
tem. The 386 Flash Pad was built in 1951 as a burn pad, for operations similar to those conducted at the
387 Flash Pad; however, no evidence could be found to indicate that the 386 Flash Pad was ever used as
a burn pad for the treatment of HE-contaminated matenals. Photographic evidence shows that the 386
Flash Pad was used to store banum nitrate sometime during the 1950s, prior to which the barium nitrate
pile was located to the north of the 386 Flash Pad. In 1998, a metal building was installed in the southeast
corner of the area. The septic system was connected to Building 16-389 and was used for sanitary waste-
water from 1963 through 1988; no evidence exists to indicate any other historic uses for the septic tank.
During the excavation, no evidence of a leach field or drainfield was found. During Phase | preclosure
activities, the northern fence of the 386 Flash Pad was moved southward by 50 ft to improve access.

1.5 Site Description

This section briefly introduces the environmental setting of the MDA P Area, with specific emphasis on sur-
face water run-on and runoff and erosion control measures in place at the site. Specific details of the envi-
ronmental setting, as relevant to the risk assessments performed for the demonstration of clean closure
and corrective action, are provided in section 3.0 and Appendix A.

1.5.1 General Site Setting

The Laboratory is located in north-central New Mexico, approximately 60 mi northeast of Albuquerque and
20 mi northwest of Santa Fe. The Laboratory site covers 43 square miles of the Pajarito Plateau, which
consists of a series of finger-like mesas separated by deep canyons containing ephemeral, intermittent,
and perennial streams generally oriented from west to east. The mesa tops of the Pajarito Plateau range in
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elevation from approximately 6200 to 7800 ft above mean sea level (msl). The eastern portion of the pla-
teau stands approximately 300 to 900 ft above the Rio Grande.

The TA-16 Burning Ground is located within a broad topographic saddle on an east-trending mesa. The
MDA P Area is on the north side of the burning ground within a small open watershed with no springs or
other natural, perennial sources of water; the runoff from the site drains to a small tributary of Water Can-
yon called Cafion de Valle. The saddle runs between two topographic hills to the east and west and at its
lowest point is at an elevation of approximately 7454 ft, approximately the mean elevation of TA-16.

Currently, run-on is directed away from the site into two adjacent watersheds, using natural and engi-
neered landscape features; the bar ditch along the north side of the access road leading from the west into
the burning ground is diverted through a culvert to the drainage south of the saddle. Precipitation that falls
within the watershed provides ephemeral runoff to two arroyos that serve as hydrologic boundaries on the
east and west margins of the site. Overland flow from the former 387 Flash Pad in the northern portion of
the site currently is diverted through a remnant of the MDA P run-on trench to the east arroyo. Direct pre-
cipitation is the only potential source of surface water transport within the interior portion of the site.

The current, post-excavation MDA P Area consists of two distinct zones: an “exposed tuff zone” and a “bio-
logical zone.” The biological zone consists of undisturbed or reclaimed areas (~5.1 acre of the nearly 9.25-
acre site), which essentially border the main excavation area to the south, east, and west. The reclaimed
areas within the former MDA P Area footprint have approximately 2 ft of topsoil, though the soils in some
locations near the east and west perimeters of the site are as deep as approximately 5 ft. Undisturbed
areas outside the MDA P Area footprint contain deeper soils (up to 5 ft on average). The exposed tuff zone
consists of a single large and continuous area of exposed tuff (~4.25 acre of consolidated tuff or unconsol-
idated tuff with large boulders) from which the topsoil was completely removed during the Phase | excava-
tion activities. The current conditions promote runoff and inhibit infiltration. Photograph 1.5-1 shows the
MDA P Area as excavation activities were being completed: the middle area of the site is the flat portion of
the exposed tuff zone. In front of that is the unconsolidated tuff area that slopes steeply towards the Cafon
de Valle; the uppermost portion of the site is the now-restored and reseeded biological zone (shown in the
photograph with soil piles in the right half of the biological zone). Photograph 1.5-2 is a October 2002 pho-
tograph of the site, showing the restored/revegetated areas in green surrounding the exposed tuff zone;
particularly evident is the slope transitioning from the biological zone to the exposed tuff zone (toward the
left of the excavation area, adjacent to the forest boundary). Figure 1.5-1 shows the extent of the biological
and exposed tuff zones and the boundaries of the units within the MDA P Area.
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Photograph 1.5-1. Post-excavation condition of the MDA P Area, before stabilization and
reseeding, 2001

Photograph 1.5-2. Current condition of the MDA P Area, October 2002
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15.2 MDAP

The location of MDA P is entirely within the exposed tuff zone, the area from which all topsoil and uncon-
solidated materials were removed during Phase | excavation activities. Runoff from precipitation that falls
within MDA P generally is diverted to either the eastern or western arroyos that bound the site. Erosion
from steep areas within the unconsolidated tuff area towards the northemn boundary of the site that are
subject to erosion (as evidenced durning precipitation events that occurred during Phase | activities) has
largely been mitigated by the implementation of best management practices (BMPs}), including the placing
of riprap and other erosion control features such as straw bales.

1.5.3 387 Flash Pad

The location of the 387 Flash Pad is isolated hydrologically from the downgradient portions of the MDA P
Area. Runoff from precipitation received within the boundaries of the flash pad is largely diverted to the
east drainage via a remnant of the east-west trending MDA P run-on trench. Sheet flow of surface water,
as may occur during intense precipitation events, may breach the run-on trench; this run-on then would be
diverted to the east and west arroyos along with the precipitation received within the boundaries of the
former MDA P. Also, erosion from the steep areas in the lower portions of the arroyos has largely been mit-
igated by the implementation of BMP erosion control features.

1.54 SWMU 16-016(c)-99

The boundaries of the 386 Flash Pad and the barium nitrate pad overlapped considerably, in part because
a portion of the 386 Flash Pad was used to store the barium nitrate pile sometime after the flash pad was
constructed. Runoff that results from precipitation received within both these areas flows downgradient
towards Cafion de Valle, and generally is diverted to the western arroyo, the steeper portions of which
have BMP erosion-control features in place. Surface water runoff from the area where the septic tank was
located is negligible because residual contamination associated with this former sanitary wastewater hold-
ing tank is limited to the subsurface; however, runoff from precipitation falling in the small area of the
former septic tank has the same fate as runoff from the 386 Flash Pad and the barium nitrate pile—down-
gradient towards Cafion de Valle and towards the western arroyo.

1.6 Process Description

This section provides a summary of hazardous waste operations conducted at the MDA P and 387 Flash
Pad, a description of the US Environmental Protection Agency (EPA) Hazardous Waste Numbers associ-
ated with operations and the waste quantities excavated and disposed of during Phase | activities.

SWMU 16-016(c)-99 is not a regulated hazardous waste management unit. Accordingly, requirements for
closure of a hazardous waste management facility do not apply to SWMU 16-016(c)-99 and a process
description is not provided. However, because Phase | excavation activities were combined for SWML 16-
016(c)-99 and the other units at the MDA P Area, a summary of waste types and volumes is provided for
the site as a whole. Details of the excavated waste are provided in section 2.2.18, Waste Characterization,
and section 2.2.19, Waste Disposition. Additionally, detailed information on waste types and quantities is
provided in Annex il

1.6.1 MDA P Hazardous Waste Operations

The use of MDA P was directly related to the activities conducted at the 387 Flash Pad and to other HE
operations and facilities at the burning ground. MDA P was used from 1950 to 1984 as a disposal area for
rubble and debris generated by the burning of HE, HE-contaminated equipment and material, vehicles,
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building materials, drums, containers, and trash. Additional information about the historic uses of MDA P is
provided in section 1.4.1.

Six EPA Hazardous Waste Numbers for characteristic wastes are identified for MDA P in the August 2002
Part A permit application (LANL 2002, 73799): D001 (ignitable), D003 (reactive), D005 (barium), D006
{cadmium), D008 (lead), and D030 (2,4-dinitrotoluene). These Hazardous Waste Numbers are consistent
with the types of hazardous waste managed at the site during Phase | activities.

1.6.2 Flash Pad 387 Hazardous Waste Operations

The 387 Flash Pad operated from 1950 to 2000 as a treatment unit for solid and scrap HE and HE-contam-
inated equipment and debris, and HE-contaminated combustible materials. The treatment consisted of
open burning to remove the hazardous characteristic of reactivity. From 1950 to the late 1980s, the floor of
the pad was soil and flash pad operations were conducted on the soil pad, which was overlain with sand. In
the late 1980s to early 1990s, a 30- x 30-ft concrete base with concrete shield reflector sidewalls to the
north, east, and west was constructed for the flash pad operations. Operations were largely wood-fired, but
kerosene or other fire accelerants were sometimes used. During the operational years of the flash pad,
sands and residues from the operations, as well as contaminated soils from the floor of the pad, were dis-
posed of at MDA P.

The estimated maximum weight of equipment and structures that could be treated at one time was
40,000 Ib (the maximum capacity of the unit). Facility records indicated that the maximum weight of equip-
ment and structures treated at one time was 38,000 Ib, although most bumns were considerably smaller.
The total annual quantities of waste treated at the flash pad in 1997 and 1998 were 63,000 and 31,000 ib,
respectively.

1.6.3 Waste Types and Volumes Excavated

Wastes generated during the Phase | activities included large amounts of soil and debris, moderate vol-
umes of storm and decontamination water, and small amounts of radioactive and mixed wastes, HE, bar-
ium nitrate, containers with unknown contents, asbestos-containing material (ACM), personal protective
equipment (PPE), and acetone. Table 1.6-1 summarizes the combined, estimated amounts of these
wastes from within the entire MDA P Area. Section 2.2.18 summarizes the waste characterization methods
and resuits and section 2.2.19 summarizes the waste disposition of the excavated materials.

Table 1.6-1

Summary of Quantities of Wastes Generated During the MDA P Area
Phase | Activities

Quantity | Unit Description
21,506 yd3 |Hazardous waste soils
26,150| yd3 |Industrial waste soils
1111} yd® |Rock: decontaminated, used as riprap at TA-16 Burning Ground
757| yd3 {Rock: released, used as riprap within MDA P footprint
3200 yd? |Concrete debris: recycle and industrial waste
22001 yd3 |Metal debris: recycle and industrial waste
3947 b JACM
888] each |Containers of unknown content
95| each |Miscellaneous metal objects
441 b |HE
85| Ib |Ash from burning HE
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Table 1.6-1 (continued)

Summary of Quantities of Wastes Generated During the MDA P Area
Phase | Activities

50| b |Ash and contaminated debris
6706, Ib |Barium nitrate pieces
3240| Ib |Radioactive low-level waste (LLW)
5389 b |Mixed waste
219,545( gal. |Decontamination water
16,318 gal. Stormwater
37| gal. |Acetone
33| bag |PPE
70| b |Waste aerosol cans
250| Ib |Soiltransmission oil
70! b [Miscellaneous laboratory trash

2.0 PERFORMANCE OF CLOSURE

This section provides the basis for the closure certification, including the specific information needed to
demonstrate that the closure activities have been performed in accordance with all applicable regulations
and the requirements of the approved closure plans. The strategy for combining MDA P, the 387 Flash
Pad, and SWMU 16-016(c)-99 for the purposes of conducting clean-up activities and confirmation sam-
pling and analysis and the specific commitments made for the final closure report are detailed in section
2.1. The Phase | activities are detailed in section 2.2. The Phase |l focused investigations (i.e., fracture
study and borehole geophysical and geochemical analyses) and confirmation sampling are detailed in sec-
tion 2.3. Variances to the approved closure plans and the location of supporting documentation are pro-
vided in section 2.4 and section 2.5, respectively.

2.1 Closure Performance Standards

2.1.1 Closure Strategy and Applicable Regulatory Requirements

This section describes the rationale for combining MDA P, the 387 Flash Pad, and SWMU 16-016(c)-99 for
the purposes of conducting clean closure/remediation activities; the applicable regulatory requirements;
and the basis for demonstrating that the clean closure performance standards/remediation goals for these
activities are met.

2.1.1.1 Consolidation of the MDA P Area Units

The two hazardous waste management units and the consolidated SWMU that comprise the MDA P Area
were combined for cleanup purposes to enhance the efficiency of field operations for each site and
because the risk-based approach used for demonstrating successful cleanup is appropriate for both clo-
sure and corrective action. The decision process leading to the combining of the sites is described below.

The approved closure plan for MDA P (LANL 1995, 58713.1) established that MDA P would undergo clo-
sure by removal and decontamination in order to meet clean closure equivalency, pursuant to 20.4.1.900
NMAC, Section 270.1(c}(5) and (6), as well as satisfy the general facility closure requirements of
20.4.1.600 NMAC, Section 265.111 (see section 2.1.1.2 of this report). In the approved closure plan, a
strategy was proposed for comparing Phase 1! confirmatory sampling data to baseline levels of environ-
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mental contamination attributable to sources adjacent to MDA P. This strategy was intended to distinguish
between MDA P-related contamination and that which was attributable to nearby sites.

After the MDA P closure plan was approved by NMED in 1997 and closure activities began, it became
apparent that the MDA P closure activities were likely to affect the schedule of closure activities at the 387
Flash Pad and remediation activities at SWMU 16-016(c)-99, which were proceeding with closure/remedi-
ation simultaneously (LANL 1999, 63546). Because of the sites’ proximity to one another and their similar
characteristics, the Laboratory determined that combining the three activities would allow for more efficient
use of resources, such as mobilization of field equipment. The Laboratory also concluded that confirmation
sampling and assessment of human health and ecological impacts of the three sites together following the
closurefremediation activities would be appropriate. Therefore, in February 1999, the Laboratory and
NMED agreed that the sites adjacent to MDA P would be closed or remediated concurrently with MDA P,
any residual contamination would be assessed concurrently, and they would be closed or remediated to a
common cleanup standard {LANL 1999, 635486). This decision was made for two reasons: (1) the hazard-
ous wastes and hazardous constituents within the sites were similar, and (2) the boundaries of the sites
overlap. During discussions between the Laboratory and NMED concerning the MDA P SAP, it was agreed
that

* two additional plans would be developed in conjunction with the MDA P SAP: a VCA plan for
SWMU 16-016(¢c)-99, and a closure plan for the 387 Flash Pad.

* equipment from the ongoing closure operations at MDA P would remain mobilized at MDA P
to clean up these additional sites.

+ one set of operational PRGs would be developed to be applied to field screening during
cleanup activities at all three sites.

s the scope of the MDA P SAP would be expanded to include a confirmation sampling plan for
verifying that operational PRGs had been achieved for all three sites and demonstrating that
post-cleanup residual contamination levels pose no unacceptable risk to human health or the
environment (LANL 1999, 63546).

Thus, the footprint of MDA P was expanded to include the 387 Flash Pad and SWMU 16-016(c)-99,
referred to collectively in this report as the “MDA P Area.” The applicable clean closure performance stan-
dards/remediation goals and application of a common set of cleanup objectives for all three sites are dis-
cussed in the following sections.

2.1.1.2 Applicable Regulatory Requirements

Three different cleanup objectives have been consolidated into the activities described in this report to
achieve a common result. The common performance standard relies on risk assessment as a tool for
determining whether residual levels of hazardous constituents pose potential unacceptable risk to human
heaith or the environment. The first objective is clean closure of MDA P, a hazardous waste disposal unit.
The second is clean closure of the 387 Flash Pad, a hazardous waste treatment unit. The third is comple-
tion of a VCA for SWMU 16-016(c)-99, in order to demonstrate that the applicable criterion for NFA has
been met.

2.1.1.2.1 MDA P Clean Closure Performance Standard

As provided in the approved closure plan (LANL 1995, 58713), the Laboratory proposed to clean close
MDA P, a landfill subject to 20.4.1.600 NMAC, Section 265 interim status (IS) closure standards. Clean clo-
sure would be accomplished through removal and decontamination and a clean closure equivalency dem-
onstration, pursuant to 20.4.1.900 NMAC, Section 270.1(c) (5) and (8). A clean closure equivalency
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stration was believed to be necessary because MDA P is a landfill closing under Section 265 IS standards,
and there is no clean closure performance standard specific to landfills in the IS closure regulations. Also,
for regulated units that received wastes after July 26, 1982, regulations require that at closure, they meet
the more stringent standards of 20.4.1.500 NMAC, Section 264 for permitted units. In the approved closure
plan, the Laboratory proposed a clean closure equivalency demonstration by redefining the landfill as a
waste pile, and meeting the clean closure performance standard for waste piles specified in 20.4.1.500
NMAC, Part 264.258(a) (LANL 1995, 58713). The precedent for the equivalency demonstration is
described in EPA Office of Solid Waste and Emergency Response Policy Directive 9476.00-18 (EPA 1989,
73779), which states that

EPA interprets its regulations to allow landfills from which wastes have been
removed at closure to accomplish ‘clean closure’ and, if closed under 40 CFR Part
265 standards, to allow an equivalency demonstration to be made under 40 CFR
Section 270.1(c)(5) and (), through redefinition of the landfill as a waste pile, sur-
face impoundment, or land treatment unit. [t is most likely that the redefinition, or
change in process, will be to a waste pile... Clean closures or demonstrations of
equivalency with clean closure are governed by the applicable Part 264 closure
requirements (e.g., 40 CFR Section 264.258 for waste piles).

In the NOD that was issued by NMED on the MDA P closure plan, NMED disagreed with the approach of
redefining MDA P as a waste pile (NMED 1996, 57903). The following is an excerpt from the NOD:

In response to DOE/LANL redesignation of MDA P as a Waste Pile, NMED does
not agree with the reasoning or references to Waste Pile in the closure plan...
MDA P is used as a disposal facility and a landfill... After over 40 years of use as a
“Material Disposal Area” DOE/LANL may not redesignate MDA P as a ‘Waste
Pile’. It is recommended that references to waste pile be adjusted accordingly.

Under the provisions of 20 NMAC 4.1, Subpart I1X, Subpart 801A, ‘Owners and
operators of surface impoundments, landfills, land treatment units, and waste pile
units that receive wastes after July 26, 1982, ... must have post-closure permits,
unless they demonstrate closure by removal as provided under Subpart
270.1(c)(5) and (6)." NMED interprets this to mean MDA P may be closed by
removal of waste.

Thus, the objective of the MDA P closure, as stated by NMED, is to meet the closure by removal and
decontamination provisions of 20.4.1.900 NMAC 270.1(c)(5) and (6) without redefining the unit from a
landfill to a waste pile. However, 270.1(c)(5) still requires that closure by removal and decontamination
meet the applicable process-specific 264 standards, which, in this case, would be the waste pile standard
because there is not a clean closure standard for landfills. Therefore, although MDA P is no longer referred
to as the “MDA P waste pile,” the Laboratory intends to demonstrate clean closure using the performance
standard for waste piles in 20.4.1.500 NMAC, 264.258(a).

In addition to meeting the specific requirements for closure by removal and decontamination, the Labora-
tory will demonstrate compliance with the general facility closure performance standard in 20.4.1.600
NMAC, 265.111. The information in this report will demonstrate that MDA P has been closed in a manner
that

« minimizes the need for further maintenance.

» controls, minimizes or eliminates, to the extent necessary to protect human health and the
environment, post-closure escape of hazardous waste, hazardous constituents, leachate, con-
taminated runoff, or hazardous waste decomposition products to ground or surface waters or
to the atmosphere.
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« complies with the appropriate process-specific closure requirements of 40 CFR Part 264 or
265 (as adopted by 20.4.1 NMAC 500 and 600, respectively). For MDA P, the appropriate
requirement is 264.258(a), which states the following:

At closure, the owner or operator must remove or decontaminate all
waste residues, contaminated containment system components (liners,
etc.), contaminated subsoils, and structures and equipment contaminated
with waste and leachate, and manage them as hazardous waste unless
261.3(d) of this chapter applies.

EPA has clarified that “decontamination and removal” of “all waste residues,” as described in the closure
performance standard, means removal of hazardous constituents derived from hazardous wastes that are
present in the environment at or above levels that pose a potential unacceptable risk to human health or
the environment (52 FR 8704, March 19, 1987, 53 FR 9844, March 28, 1988). This concept, which sup-
ports a risk-based approach to demonstrating clean closure, is discussed in Section 3 of this report.

2.1.1.2.2 387 Flash Pad Clean Closure Performance Standard

The closure plan for the 387 Flash Pad was prepared and submitted to NMED in August 1999 and was
approved in April 2000 (LANL 19989, 63547). As stated in the approved closure plan, the objective of the
387 Flash Pad closure was to meet the general facility closure performance standard in 20.4.1.600 NMAC,
265.111, which states that the unit will be closed in a manner that:

«  Minimizes the need for further maintenance;

« Controls, minimizes or eliminates, to the extent necessary to protect human health and the
environment, post-closure escape of hazardous waste, hazardous constituents, leachate, con-
taminated runoff, or hazardous waste decomposition products to ground or surface waters or
to the atmosphere; and

+  Complies with the appropriate process-specific closure requirements of 40 CFR Part 264 or
265 (as adopted by 20.4.1 NMAC 500 and 600, respectively). For the 387 Flash Pad, the
appropriate standard is 265.381, which states that:

At closure, the owner or operator must remove all hazardous waste and
hazardous waste residues (including, but not limited to, ash) from the
thermal treatment process or equipment.

As with the MDA P clean closure demonstration, “removal of all hazardous waste residues” has been clar-
ified by EPA to mean all hazardous constituents at or above levels that pose a potential unacceptable risk
to human health or the environment.

2.1.1.2.3 SWMU 16-016(c)-99 VCA Objectives

SWMU 16-016(c)-99 is not a regulated hazardous waste management unit, but is a SWMU and is, there-
fore, subject to Resource Conservation and Recovery Act (RCRA)/Hazardous and Solid Waste Amend-
ments correctlive action requirements specified in 20.4.1.500 NMAC, Section 264.101 and in Module Vili of
the Laboratory’s Hazardous Waste Facility Permit. The VCA for this SWMU was completed in accordance
with an approved VCA plan, which was included as an appendix to the MDA P SAP (LANL 1999, 63546).
Based on the results of the coordinated activities described in this report, the VCA completion require-
ments have been satisfied and SWMU 16-016(c)-99 is proposed for NFA based on Criterion 5, which
states that the SWMU has been characterized or remediated in accordance with applicable state or federal
regulations and that the available data indicate that chemicals of concern are either not present or are
present at concentrations that pose no potential unacceptable risk to human or ecological receptors under
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projected future land use (NMED 1998, 5§7897). The risk-based approach used for demonstrating NFA is
identical to the one used for demonstrating closure by removal. Because of the differences in program-
matic requirements between corrective action and closure, a separate VCA completion report is provided
as Annex | to this report.

2113

Basis for Compliance with the Clean Closure Performance Standards
and Remediation Goals

The Laboratory intends to demonstrate that the clean closure performance standards for MDA P and the
387 Flash Pad and NFA criterion for SWMU 16-016(c)-99 have been met, based on the following key
aspects of the closure activities:

The contents of MDA P, including waste residues and structures, were removed and/or decon-
taminated, and disposed. All contaminated containment system components, contaminated
subsoils, and structures and equipment contaminated with waste were removed and/or decon-
taminated. Only soils and tuff containing residual levels of hazardous constituents that are
below acceptable risk-based levels for human and ecological receptors are left in place.

The 387 Flash Pad structure and potentially contaminated underlying material were removed.
Decontamination of the debris associated with the concrete pad was conducted prior to dis-
posal. All equipment and structures associated with closure operations were decontaminated,
reclaimed, recycled, or disposed. Only soils and tuff containing residual levels of hazardous
constituents that are below acceptable risk-based levels for human and ecological receptors
are leftin place.

SWMU 16-016(c)-99 was characterized and remediated in accordance with the approved
VCA plan and all applicable regulations. Only soils and tuff containing residual levels of haz-
ardous constituents that are below acceptable risk-based levels for human and ecological
receptors are left in place.

Waste management was conducted in accordance with the approved closure plans, the VCA
plan, and applicable regulations. All contaminated equipment, structures, soils, and other
wastes generated as a result of closure/remediation activities were properly characterized,
managed, decontaminated, and/or disposed.

Confirmation sampling was conducted to provide sufficient data for the human health and eco-
logical risk assessment.

Data collected from borehole geophysical and geochemical studies, the fracture characteriza-
tion study, and the confirmatory sampling indicate no surface-to-groundwater pathway at the
MDA P Area.

Risk assessment results demonstrate that the remaining soils and tuff at the site containing
residual hazardous constituents pose no unacceptable potential risk to human and ecological
receptors. The use of risk-based approaches during clean closure is consistent with EPA guid-
ance and policy directives that encourage coordination of cleanup requirements and eliminate
duplication of effort (EPA 1998, 73777). It has been EPA’s longstanding position that regulated
units may be clean closed to protective, risk-based media cleanup standards; post-closure
care is unnecessary if, after closure, no hazardous wastes or waste residues remain at the site
of the unit above levels that present unacceptable risk to human health or the environment.
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2.1.2 Closure Plan Requirements

This section outlines the specific requirements for the closure certification report, as provided in the follow- :}
ing two documents:

« MDA P closure plan, revision 0 (LANL 1895, 58713.1), approved by NMED on February 20,
1997; and

« 387 Flash Pad closure plan (LANL 1999, 63547), approved by NMED on April 28, 2000.

None of the subsequent responses to RSls or closure plan modifications included changes to the contents
of the closure report as originally submitted for both the MDA P and the 387 Flash Pad.

2.1.21 MDA P Closure Plan (revision 0)

Seventeen specific items to be included in the final closure report were outlined in section 7 of the closure
ptan (LANL 1995, 58713.1). The locations of these items in this document are presented in this section.

» Independent Professional Engineering Certification and Ownet/Operator Certification: section
5.0.

« Variances from the approved closure plan and reasons for the variances: section 2.4. Noncon-
formance report affecting data quality and documentation of corrective action implementation
for nonconformances: section 2.4.

»  Tabular summary of the Phase | analytical results: Appendix E to Annex |l (also provided in full
in electronic format). Tabular summary of the Phase || analytical results: Appendix B (also pro-
vided in full in electronic format).

» Laboratory data analysis sheets: The laboratory analytical results are provided in full in elec- ' }
tronic format with Appendix B. e

« A quality assurance (QA)/quality control (QC) statement on the adequacy of the analyses and
the decontamination verification: section 2.2.18 (Phase i) and section 2.3.5.3.2 (Phase ii).

»  The location of supporting documentation (field iog books, QA/QC documentation, and chain-
of-custody records): section 2.5.

« Disposition and disposal location of all regulated and nonregulated residuals: section 2.2.19
and Appendix E to Annex |l (also provided in full in electronic format}.

» A certification of the accuracy of the report: section 5.

+ Demonstration of equivalency with closure requirements under 20 NMAC 4.1, Part 264.228, in
accordance with 20 NMAC 4.1, Part 270.1(c)(5)(ii): section 2.1.

+ Demonstration that groundwater contamination has not occurred and that EPA policy guid-
ance requirements have been met: section 2.3.4.6.

«  An evaluation of the Phase Il confirmation analytical results: section 3 and Appendix A.

« A PRG comparison of the Phase |l confirmation analytical results that exceeded screening
action levels (SALs): section 3.3.1.1.1.

« Risk assessment results: section 3 and Appendix A.

»  Development of risk-based cleanup levels: not required.
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+ Phase lll and Phase IV SAPs and analytical results, if additional sampling was necessary: not
required.

* An evaluation of Phase IV confirmation results: not required.

+ The approach for completing closure, including the demonstration of clean closure based on
risk-assessment results: section 2.1.1 and section 3.

21.2.2 387 Flash Pad Closure Plan

Eight specific items to be included in the final closure report for the 387 Fiash Pad were outlined in Section
3.8 of the 387 Flash Pad Closure Plan (LANL 1999, 63547). The locations of these items in this document
are presented in this section.

+ Independent Professional Engineering Certification and Owner or Operator Certification: sec-
tion 5.

* Variances from the approved closure plan and reasons for the variances: section 2.4.

+ A summary of the confirmation sample analytical results: Appendix B (also provided in full, in
electronic format).

+ A QA/QC statement on analytical data validation and decontamination verification: section
2.2.18 (Phase I) and section 2.3.5.3.2 (Phase Il).

+ An assessment of the Phase | data for the disposition of excavated materials: section 2.2.19
and Appendix E to Annex Il (also provided in full, in electronic format).

+ Anassessment of the Phase Il data, as defined in the SAP (LANL 1999, 63546): section 3 and
Appendix A.

+ The storage or disposal location resulting from Phase | activities: section 2.2.19 and Appendix
E to Annex Il (also provided in full, in electronic format).

« A certification of the accuracy of the report: section 5.

2.2 Phase |l Activities

2.2.1 Introduction

Phase | activities at the MDA P Area included excavation, waste removal, segregation, staging, character-
ization, and disposal, as detailed in this section. Additionally, all of the information regarding the Phase |
activities is provided in Annex Il. See aiso Plate 2, a map of the features discussed in this section, at the
end of this closure report.

2.2.2 Preclosure Activities

Prior to the start of excavation, a number of projects were completed to facilitate the planned Phase | activ-
ities. These projects included surface screening surveys for barium and radiation, investigation of the dis-
posal materials via test pits, and various construction and installation activities.

Barium and surface radiation surveys were conducted in 1996. Barium surveys were performed using a
field portable x-ray fluorescence (XRF) instrument (Spectrace Model 9000). Radiation surveys were
performed using a beta-gamma and low energy gamma radiation meter (Eberline Model ESP-1). The bar-
ium survey indicated that approximately one-third of 88 sampling locations within a 30- x 30-ft grid had bar-
ium concentrations above 1000 mg/kg, with the highest concentrations at the east lobe. The radiation
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surface screening survey indicated that gross beta-gamma radiation levels were at or slightly above local
background levels of approximately 250 cpm measured by the instrument. The survey results were pub-
lished as a map, provided and discussed in a letter report included in section A-2.0 of Appendix A to
Annex il

The materials segregation area, designed for waste segregation operations, was constructed in late 1996
on the east side of MDA P. Also in late 1996, a materials decontamination pad, designed for the debris
decontamination operations, was constructed on the upland area south of MDA P and directly east of the
387 Flash Pad. in 1997, three runoff trenches with a total length of approximately 470 ft were constructed
at the base of MDA P to collect stormwater runoff during Phase | activities; two trenches were constructed
below the west lobe in the terrace materials and one was constructed below the east lobe in the bedrock.
Construction of the east lobe trench required the construction of an access road, known as the East
Access Road, along the upper east side of the project area. Construction drawings are included in section
A-1.0 of Appendix A to Annex II.

A series of test pits were excavated in 1997 prior to full-scale excavation to characterize the extent of the
landfill boundaries and types and extent of debris, landfill soil cover, fill, and contamination in areas
designed for access, haul roads, and excavation support. A surface radiation survey was conducted prior
o excavation of the pits to determine if there was any indication of the presence of DU. The survey found
no evidence of elevated radiation levels that could be attributed to surface or near-surface concentrations
of DU (i.e., the results were within the instrument’s range of local background radiation levels of approxi-
mately 250 cpm).

The depths to bedrock, debris, and other soil horizons were observed in the six sets of pits that were exca-
vated. The pit observations established a debris line, north of which the subsurface included landfill mate-
rials, and south of which the subsurface was comprised of soil and rock backfill with only small amounts of
scattered surface debris. Soil samples were collected in each of the pits, subjected to field-screening anal-
yses for barium, gross beta and gamma activity, and HE and then submitted for laboratory analysis. Over-
all, the patterns of contamination in the MDA P lobes were consistent with the historical information that
ascribed most of the east lobe wastes to burning ground operations, and those of the west lobe to con-
struction-related activities. The test pit results are summarized in section A-3.0 of Appendix A to Annex 1.

Other site preparations for the closure implementation activities included the instailation of haul roads,
staging pads, water tanks, office and suppeort trailers, waste sorting areas, as well as mobilization of equip-
ment for excavation, decontamination, safety, and communications. Piate 2 depicts the MDA P support
area, as built. This section provides a summary of the pre-closure site preparations, which are provided in
full in Annex Il

» The existing ramp from the landfill grade to the decontamination pad was widened and the
slope reduced to ease access and {o provide space for staging of some debris materials at the
decontamination pad entrance.

*  The existing earthen segregation pad was widened and lowered approximately 6 ft and a new
liner was installed.

«  The existing run-on trench was modified to enlarge the working areas. The upper far-western
portion was backfilled completely and abandoned to allow the construction of an additional
waste segregation pad. The central portion of the trench between the abandoned section and
the decontamination pad ramp was filled with coarse river cobble to create a french drain
immediately north of the 387 Flash Pad, allowing additional working space and ensuring the
proper functioning of the run-on trench.
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= A new haul road was constructed on the western side of MDA P {0 allow access {o the lower
slopes and the canyon bottom.

* A new West Access Road was constructed from the paved burning ground access road o the
upper western project area.

» The northern fence of the 386 Flash Pad was moved southward to improve access.

* The decontamination pad was fitted with a hot water pressure washer system powered by pro-
pane and capabie of delivering 4.5 gal./min at a pressure of 4000 Ib per square inch. The hot
water was deemed safer than steam for the operators, yet effective for removing contami-
nants. The propane was also deemed safer to use than alternatives, and a 250-gal. propane
tank was installed near the holding tanks, simplifying fuel storage and secondary containment.

» A personnel decontamination station was installed in the southwest corner of the decontami-
nation pad that included a boot-wash facility, trashcans for PPE, and a radiological screening
tacility. The wash water drained directly into the decontamination pad for collection in the
sump.

* Four new staging pads were constructed within the MDA P support area: one on the far west-
ern project boundary was constructed for soil staging and loading; one on the far eastern
project boundary was designed for staging of stormwater tanks; and two on either side of the
decontamination pad were designed for large holding tanks for the decontamination water.
Each pad was sloped to collect stormwater in an adjacent sump. All sumps were generally
pumped when required and the water transferred to one of the large holding tanks at the
decontamination pad.

» Five 21,000-gal. tanks were installed: three tanks at the decontamination pad for receiving
decontamination water; one tank at the burning ground HE Wastewater Treatment Facility
(HEWTF) for water containing HE above release limits; and one tank west of the 387 Flash
Pad for water received from the fractionation tanks, which was below HE-release limits and
was scheduled to be re-applied for dust control.

+ A separate waste staging area was constructed approximately one mile west of the burning
ground in an area known colloquially as the 90s Line. The vacant land and roads provided a
suitable place to stage soils and debris that were designated as industrial wastes. Eventually,
four staging pads were constructed at the 90s Line. Each pad was sloped to collect stormwa-
ter in the lowest corner of the pad. Support facilities included a generator, field office trailer and
toilets, portable truck scales, storage trailers, and eventually a tall, modular building to allow
trucks to drive through and seatl their loads during inclement weather.

*  The operating areas of the landfill were fitted with a series of empty storage trailers or conex
boxes for the staging of field equipment, PPE, and to serve as fragrnentation protection in the
event of an accidental detonation during excavation.

2.2.3 Site-Specific Health and Safety Plan

The test pits results were used to develop the landfill excavation strategy and key features of the site-spe-
cific health and safety plan (SSHASP), as summarized below. A copy of the SSHASP (including all attach-
ments and modifications) is included with Annex 11,

* Pieces of the HE compound PBX 9404, known to be especially sensitive to shock and acci-
dental detonation, and as large as 5 in. across, were discovered in Test Pit No. 5 in the east
lobe. Based on this discovery, the area was classified as a “heterogeneous” soil sample area,

ER2002-0773 23 A January 2003



MDA P Area Closure Certification Report

defined as an area containing randomly dispersed pieces of explosives that are not well mixed
within a given sample volume and that cannot be reliably detected by soil analyses. Thus, it
was determined that a remote excavator would be required.

* The central premise of the SSHASP during the remote excavation operations was that the site
contained fragments of HE, not ordnance, and any accidental detonation would produce sec-
ondary fragments, such as rocks and debris, but primary fragments such as shrapnel were not
expected to be present. An explosive operations and safety protocols plan was compiled for
determining personnel and explosive limits for the working areas and provided general guide-
lines for the waste excavation and sorting operations.

»  Other attachments to the SSHASP included an Asbestos Management Plan, a Contingency
Plan for containers of unknown content, a guidance document for the operation of the remote
excavator, and a fall protection plan.

*+  Some modifications to the SSHASP were required as the project proceeded to accommodate
changes in respiratory protection and safeguards after the Cerro Grande Fire, among others.

2.2.4 Radiological Work Permits

The implementation and oversight of a radiation protection program was provided by the Laboratory's
Health Physics Operations Group (HSR-1) during all waste excavation, segregationeand disposal activi-
ties. A series of radiological work permits (RWPs) was used to monitor and control the work practices in
accordance with the Laboratory’s Radiation Protection Program. The MDA P exclusion zone, established
for access control to a hazardous waste site, was posted and controlied as a Radiological Controlled Area
(RCA). The RCA was established as a preventative measure in the event that radiologically contaminated
debris was uncovered during the excavation activities, even though the radiological surface surveys indi-
cated that radioactive contamination was not present at the site. Copies of the RWPs are included in the
supplemental data volume to Annex Il

2.2.5 Preliminary Remediation Goals

PRGs were established as operational guidelines during excavation. Barium was established as the pri-
mary index for removal activities for inorganic chemicals for the following reasons: barium contamination
was ubiquitous across the MDA P Area; barium was assumed to be collocated with other inorganic chemi-
cals; barium was likely to be at higher concentrations, and may have been more mobile, in the environment
than other metals; and barium concentrations could be readily measured with a field XRF instrument. It
was determined that the barium PRG of 5600 mg/kg presented in the closure plan would not meet the
removal criterion for hazardous waste soils, i.e., soils for which a sample extract would fail the toxicity char-
acteristic leaching procedure (TCLP) limit of 100 milligrams per liter (mg/L) for barium. Thus, the “20-times”
rule {i.e., 20 x 100 mg/L. = mg/kg} for total barium concentration and TCLP was used as the operational
PRG for field-screening determinations of suspected hazardous waste for staging purposes and for mak-
ing determinations of whether sufficient materials had been excavated to reduce human health and eco-
logical risks related to residual contamination at the MDA P Area.

Other contaminants known to be ubiquitous across the MDA P Area were the HE compounds RDX and
TNT. As with barium, RDX and TNT were measured in the excavated materials for assessing health and
safety concerns during waste segregation operations and to determine whether sufficient material had
been excavated and removed. RDX and TNT measurements were not as efficient or as timely as the XRF
results, as soil samples had to be collected and processed for analysis by EPA Solid Waste 846 (SW-846)
Methods 8510 and 8515. RDX was established as the operational index for removal activities for HE for
the following reasons: RDX was found to be more prevalent than TNT; RDX has a higher toxicity than TNT
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(thus, removal based on RDX is based on a more restrictive standard and is more protective of human
health than TNT); RDX was assumed to be collocated with other HE contamination; and RDX was likely to
be at higher concentrations, and is more mobile in the environment, than other HE compounds. An opera-
tional PRG of 16 mg/kg was used for RDX to determine if sufficient materials had been excavated and
removed to address human health and ecological risk concerns. This value is consistent with the EPA
Region 6 industnal PRG (EPA 1999, 64637).

2.2.6 Excavation and Sample Tracking

An excavation grid (the same as the 30- x 30-ft grid used for the 1996 barium survey performed prior to the
initiation of Phase | activities) was established for tracking the progress of the excavation—small enough
to be utilized for confirmation sampling during Phase 1l without having to create a different grid, and large
enough to represent a measurable portion of MDA P. The banum survey grid and the excavation grid were
offset by 15 ft, north and east, such that the centers of the survey grid cells represented the nodes of the
excavation grid cells. Because the banum surface survey only covered the upper terrace of MDA P, the
excavation grid was extended northward to cover the entire MDA P footprint. The excavation grid was
labeled with A through M from south to north, and numbered 1 through 14 from west to east (Plate 2 of
Annex II).

After completion of the MDA P excavation, the excavation grid was enlarged to the south and west of the
ongin (established in the southwest corner from the survey benchmarks set during the barium surface sur-
vey) to include areas of contaminated soils that existed beyond the borders of the MDA P debris/excava-
tion areas, the 387 Flash Pad, and SWMU 16-016(c)-99 in the grid system, such that the sampling grid
was superimposed precisely over the excavation grid. Added grid cells were 30 x 30 ft. Sample gnd loca-
tions were labeled with unique numbers from 1 to 792. Section C-4.0 of Annex |l provides a figure showing
the initial excavation grid tracking system, overlaid by the confirmation sample grid tracking system. Figure
1.5-1 shows the gnd, including the numbering system, used in the confirmation sampling.

2.2.7 Robotics System

A computer-controlled, remotely-operated, 25 metric ton, hydraulic excavator was developed and
deployed by Boissiere Engineering and Applied Robotics, Inc., to perform all initial excavation operations,
in order to avoid placing personnel in direct contact with potential explosive hazards. The robotics system
used was a Hybrid rEmote Robotic Manipulation and Excavation System (HERMES) designed and
deployed by Boissiere Engineering and Applied Robotics, Inc., specifically for the remote excavation of
MDA P. The HERMES consisted of a computer-controlled 62,000-Ib tracked excavator coupled with a
hydraulic manipulator arm mounted at the distal end of the excavator boom directly behind, and to the side
of, the bucket. The HERMES configuration allowed the excavator to remotely conduct conventional exca-
vation operations, such as removal of overburden and debris. The excavator was controlled remotely via
multiple radio frequency (RF) communication channels. Multiple on-board cameras were used to facilitate
remote operations including excavation and robot manipulation. The control room was initially installed in a
corner of one of the field trailers. Because the robotic system required line of sight for the RF antennae, the
control room was moved to a temporary trailer established in the East Access Road when the excavation
reached the lower part of the west lobe. The control room was moved back to its initial location in the office
trailer for excavation of the east lobe.

Initial debris removal operations were conducted near the canyon floor in December 1998 and January
1999 to test the system and establish the coordination efforts between the robotics system and the techni-
cal personnel on the ground.
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2.2.8 Remote Excavation Operations at MDA P

Excavation of MDA P began on February 2, 1999, on the upper portion of the west lobe, followed by exca-
vation of the east lobe (Photograph 2.2-1). Excavation operations were monitored by an explosives spe-
cialist designated by the on-site contractor accompanying the robotics operator and observing operations
on a video monitor in the control trailer. Benches were excavated across the lobes, providing working sur-
faces for access down the slopes (Photograph 2.2-2). One of the west lobe benches proved problematic,
as the rock was fractured and brecciated and collapsed after construction. Access to that area was limited
to the margins of the collapse. At the base of the west lobe, debris was found to rest on unconsolidated,
sandy deposits associated with the Cafion de Valle streambed. Both western runoff interceptor trenches
were removed for access to this portion of MDA P. Some debris materials were removed from the stre-
ambed, but no excavation was performed in the stream. The excavation of the east lobe began in August
2000 (Photograph 2.2-3) and was relatively uneventful. The lobe was entirely underlain by bedrock and the
debris of the east lobe did not extend down the lower slopes, as had been the case with the west lobe. No
robotics excavation was necessary at the lower east lobe because detonable explosives debris was not
identified (or encountered) in this area of the MDA P. The excavation extended southward until no addi-
tional debris was encountered.
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Photograph 2.2-2. Excavation activities in the west lobe of MDA P, 1999 (view to south)

s o ari / : ‘f." S &

Photograph 2.2-3. ) Excavatin activities in the east lobe of MDA P, 2000 (view to soruth)
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Excavation occurred in approximately 100 to 200 yd3 increments. Excavated materials were placed in a
pile adjacent to the excavation. Excavation was suspended every 20 to 30 yd® to allow personnel to
inspect the materials to ensure that hazardous explosives materials were not overlooked by the remote
excavator. Excavation operations were also suspended to allow additional inspections whenever the robot-
ics operator or the explosives specialist observed suspicious items. After determining there was little dan-
ger of a detonation from a large or suspicious object, the excavated materials were handled with
conventional heavy equipment equipped with Lexan blast shields. Excavation events typically occurred
once a week to allow for inspection and waste segregation of the excavated materials within the limited
space for staging materials (Photograph 2.2-4). '

2.2.9 Interim Surveys

After the debris excavation and prior to the start of the excavation of contaminated soils, an interim barium
surface survey was conducted across the excavated portions of MDA P and the 387 Flash Pad in order to
identify areas requiring additional excavation to achieve the operational barium PRG of 2000 mg/kg.
Residual barium concentrations were measured using a field XRF instrument collected at the grid centers.
Measurement activities designed to test for residual DU were performed using a beta-gamma radiation
counter, providing the basis for the removal of RCA restrictions of large areas; no grids had activity mea-
sured above the Laboratory background values (BVs) after excavating, as confirmed by the Phase Il sam-
pling (LANL 1998, 59730). Grid cells with barium concentrations greater than the operational PRG of
2000 mg/kg underwent additional excavation. HE concentrations in individual grid cells were not measured
in this interim survey. Grid cells that met the barium operational PRG underwent a “final release survey” to
determine whether additional excavation was necessary (see section 2.2.15).

Photograph 2.2-4. Example of excavated materials, shown during segregation process, 2000
(view to northeast)
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2.2.10 Contaminated Soil Excavation at MDA P

At the completion of the removal of the MDA P contents via remote operations, excavation continued for
the removal of contaminated soils (i.e., over-excavation) via conventional methods; this began August 13,
2000 (Photograph 2.2-5). Approximately 21,000 yd3 of contaminated soil and rock were excavated from
MDA P. Soils were excavated in each gnd cell in approximately 6-in. lifts, followed by an XRF survey. XRF
measurements of barium concentrations were taken at five locations within a grid cell and then averaged.
Material removal continued until the average value met the barium operational PRG of 2000 mg/kg. Once
the barium operational PRG was met, a grab sample was collected near the grid center for HE field analy-
sis. As with the barium screen, material removal continued until the operational PRG for RDX (16 mg/kg)
was also met, at which time the excavation was deemed complete. The entire former MDA P footprint and
the operational support areas were subjected to the field-screening process for barium and RDX to ensure
that the extent of contamination had been defined and remediated to the operational PRGs.

The soil excavation at MDA P began by removing the former waste sorting area, which was scraped to
bedrock with a smooth-tipped bucket. The materials removed included the upper veneer of soil placed dur-
ing the hand-sorting operations mixed with construction backfill and the burned forest layer from the test
pits.

In the southern part of the former hand-sorting area, a layer of mixed soil and debris (broken glass and
containers, metal shards, and pieces of barium nitrate in an indurated soil matrix) approximately 12-to 18-
in. thick was discovered. No residual HE was measured using the field test methods for RDX. Excavation
continued in the area until no evidence of the layer or barium contamination by XRF field-screening was
measured above the operational PRG.

FE———
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Photograph 2.2-5. Soil excavation (over-excavatlon)

Manual excavations continued on the steep, lower slopes of the east lobe. The area below the east lobe
runoff trench had a thin veneer of soil (a few inches or less) and unconsolidated deposits with elevated
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concentrations of barium (as determined during the XRF field screening process). This area was also
scraped to bedrock with a smooth-tipped bucket. Temporary access ramps were installed for this removal
and removed afterward. Unconsolidated matenals on the lower west lobe were also excavated to bedrock
using a smooth-tipped bucket, but the brecciated rock in this area left a veneer of rocky, surface debris;
nearly all evidence of the access benches was removed.

On the east part of the MDA P Area, the segregation pad was removed after it was discovered that some
debris and contaminated soil extended under the pad from the west, the former east lobe. The clean back-
fill that comprised the pad had barium concentrations below the operational PRG of 2000 mg/kg. The
entire contents of the pad, approximately 5000 yd3, were removed and transported to the 90s Line, staged,
and stabilized for use during reclamation. The original soils under the segregation pad were found to con-
tain isolated areas of elevated barium concentrations and the entire area was scraped to bedrock with a
smooth-tipped bucket. The asphalt-lined trench was removed and the drainage re-established along the
original watercourse with riprap for sediment control.

Other areas along the MDA P margins also were excavated to bedrock. The final release surveys
extended from the landfill footprint southward to the 387 Flash Pad and staging areas, and eastward and
westward along the haul roads to the other soil staging areas.

2.2.11 Excavation at the 387 Flash Pad

Remote excavation operations started on the lower portions of the 387 Flash Pad and progressed south-
ward. All initial excavation operations were performed by the HERMES system due to the potential pres-
ence of HE, however, no buried HE was encountered. Minor amounts of metallic debris were scattered at
the flash pad, some wholly or partially buried. Bedrock was encountered across the entire area. Some bed-
rock was scraped with the excavator teeth to achieve the operational PRGs for barium and RDX.

During excavation, a previously unknown trench was located in the eastern part of the area. The trench
appeared to onginate in the middle of the south boundary and trended northeasterly where it terminated
approximately 20 ft east of the eastern boundary fence. The trench also contained remnants of a previ-
ously unknown 4-in. VCP. Both ends of the pipe were crushed with no evidence of original source fittings or
termination outfall. The VCP remnants were excavated and staged for waste sampling and characteriza-
tion.

The decontamination pad and the hand-sorting pad adjacent to the 387 Flash Pad concrete were demol-
ished and staged for waste sampling. The soils under and adjacent to these pads were surveyed for bar-
ium and HE. The soils adjacent to the decontamination pad, extending west to Flash Pad 387, were found
to be contaminated with barium and HE, but the soils extending eastward from the decontamination pad
were not. All excavated soils were staged for waste sampling and characterization.

2.2.12 Excavation at SWMU 16-016(c)-99

Most of the SWMU 16-016(c)-99 excavation was performed after the removal of MDA P and the 387 Flash
Pad was complete (approximately August 2000 to March 2001).

Excavation within the boundary of the barium nitrate pile included both remote and conventional means.
Because part of the boundary of the barium nitrate pile extended down the western margin of MDA P, con-
taminated materials in this area were excavated during the excavation of MDA P. No attempt was made to
segregate or identify materials that were specifically related to migration of barium nitrate from the pile
area.

January 2003 30 ER2002-0773



MDA P Area Closure Certification Report

Soils within the 386 Flash Pad were excavated and staged with soils from adjacent areas of the MDA P
excavation. The extent of excavation is shown on Plate 3 of Annex 2. Field screening for barium was used
to identify the extent of excavation. Surface soils and some bedrock materials were removed from within
the flash pad. Discontinuous areas downgradient of the flash pad were removed. Barium contamination
was not found to have penetrated the bedrock. Some residual bedrock contamination was identified in the
drainage along the western margin of MDA P, but it was below the barium operational PRG of 2,000 mg/
kg. The remaining areas of exposed soil within the 386 Flash Pad fence were screened for barium contam-
ination. After excavation, a layer of soil and gravel was placed in the excavation within the current fence.
Gravel was placed on the north side of the current fenceline as an erosion control measure.

The septic tank and waste line were remediated in two stages (March 2001 and March 2002). In March
2001, the waste line (4-in.-diameter VCP) was located and excavated from the tank to its endpoint. The
pipe was empty and the connection with the tank had been plugged. The tank outlet was plugged and the
waste line was taken out of service. Field-screening of the pipe interior indicated that no HE or barium con-
tamination was present. The distal 10 ft of the waste line was crushed pipe with no defined outfall. The
metal top and riser of the tank were excavated to expose the tank itself, estimated to be a 100-gal. metal
tank. A representative of NMED Field Operations Division inspected the tank and the tank was backfilled
with clean soil to grade and left in place. A copy of the NMED inspector’s form is included in section B-3.0
of Annex Il. The pipe inlet was plugged with a polyvinyl chloride pipe fitting and the water was turned off
inside the building at the toilet to decommission the source. Soil surrounding the tank and the edges and
interior portions of the tank were field-tested for HE and barium and found to be below operational PRGs
for both. In March 2002, the tank and pipe were excavated, sampled, and removed completely.

2.2.13 Additional Excavation

Additional excavations were performed at all locations found to exceed the operational PRGs, based on
Phase 1l analytical results. Fourteen sample locations were identified with concentrations of barium or RDX
(or both) above the operational PRGs. Eight of the 14 locations contained bedrock outcrop that could not
be easily excavated with the available equipment and six locations contained soil or other unconsolidated
deposits that could be excavated further, including four grid cells with elevated barium concentrations and
the upper and lower east drainages. The elevated barium concentrations resulted in the excavation of the
upper east drainage (see section 2.2.14). A soil volume totaling approximately 80 yd3 was removed from
grid cells 232, 268, 379, 670, and 742 before the operational PRGs were met, ending the additional exca-
vation in these grid cells.

2.2.14 East Drainage Excavation

Confirmation samples collected from the upper east drainage (grid cell 314) indicated that barium was
present above the operational PRG. Barium surveys with the XRF instrument indicated that barium con-
centrations increased southward, upstream from grid cell 314 toward the road. Excavation was performed
between September 10 and 14, 2001. Approximately 1000 yd3 of materials were removed.

The removal was followed by another round of confirmation sampling, on the excavated area down the
center of the drainage and along the drainage margins. The confirmation results and another field survey
- indicated that barium and RDX were still present above the operational PRGs; this directed additional
excavation in the Upper East Drainage until surveys indicated the operational PRGs had been met.

Confirmation samples identified isolated areas in the east and west sides of the drainage. To ensure the
extent of contamination was investigated, the entire circumference of the upper reach of the east drainage
was surveyed for barium with the XRF instrument at 5-ft intervals. Soils from areas identified by the XRF
as having high barium concentrations were excavated and removed until barium and RDX concentrations
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were below the operational PRGs. Approximately 300 yd® of soil and rock were removed from the upper
east drainage.

A secondary survey of grid cells 670 and 742 in the lower east drainage was performed after the excava-
tion of the upper east drainage revealed elevated levels of barium beneath surface materials. The entire
length of the lower reach of the east drainage was investigated with the field XRF. While most of the sedi-
ment in the lower east drainage met the barium operational PRG, elevated concentrations of barium were
present in grid cells 670 and 742. Grid cell 670 was excavated with hand tools, due to the small volumes of
sediments with elevated barium concentrations and the difficulty accessing that area of the drainage. Grid
cell 742 was excavated by conventional techniques with heavy equipment. Approximately 24 yd® of sedi-
ment were removed from the lower east drainage.

2.2.15 Final Surveys

Upon completion of the excavation of contaminated soils, a final screening surface survey was conducted
for residual barium and HE contamination, using a field XRF instrument for barium and a field test kit for
HE. The final HE survey measured TNT, nitroamines, and HMX, in addition to RDX, to ensure that residual
HE contamination was appropriately characterized and was addressed with additional excavation and
removal, if necessary. These surveys were conducted at all grid cells that passed the interim survey (sec-
tion 2.2.9) and those grid cells that received additional excavation (sections 2.2.13 and 2.2.14). The sur-
veys were conducted across the excavated portions of the entire MDA P Area, as well as the field support
areas, including the soil and water tank staging areas, decontamination pad, and haul roads.

XRF measurements ‘were performed at four locations within each grid and at the grid center, for an aver-
age concentration of barium for each grid cell. An average barium concentration greater than the opera-
tional PRG directed additional excavation, if such excavation was possible. Grab samples were collected
from the grid centers for analysis of HE for those grid cells with an average barium concentration below the
operational PRG. HE analyses were performed using EPA SW-846 Method 8515 for nitroaromatics (e.g.,
TNT) followed by EPA SW-846 Method 8510 for RDX and HMX for those samples that met the PRG of 530
mg/kg for TNT defined in the SAP (LANL 1999, 63546). The additional surveys (beyond barium and RDX)
were performed to ensure that residual contamination had been characterized appropriately and removed,
if necessary. Minor excavation was performed to remove TNT contamination above the PRG and, where
feasible, some grid cells received additional excavation due to residual RDX contamination above the
operational PRG.

The results of the final screening survey identified grid celis that (1) contained bedrock outcrop that had
been excavated as much as possible using the available technology and still contained measurable resid-
ual barium and/or HE contamination, or (2) contained unconsolidated deposits consisting of fill or soil
materials that met the operational PRGs for barium and HE, and could be left in place. Six test pits exca-
vated in the unconsolidated deposits north, northeast, and northwest of the 387 Flash Pad were found to
meet the operational PRGs for barium and RDX. Plate 2 of Annex 2 provides a map of the final survey
results at the completion of Phase I.

2.2.16 Demobilization and Site Stabilization

Demobilization activities included the removal of the staging area pads and the segregation pad con-
structed for the materials management. The liner on the segregation pad was removed and the soil
beneath the liner surveyed for contamination. No breaks in the liner were observed and no contamination
was found. Because the entire pad had been constructed from imported fill, the pad was removed and the
soils transported to the 90s Line and staged for potential re-use during site reclamation. These soils were
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bermed and treated with a surfactant to control erosion and re-suspension. All other soil staging pads were
excavated and the soils were disposed of.

Upon completion of the excavation operations, the project area was stabilized for erosion and sediment
control. The southern area of the site had a relatively thick veneer (1 to 2 m) of soil and fill materials. Some
of these residual unconsolidated deposits were left in place and the slopes regraded to reduce erosion.
Slopes on the western, eastern, and southern parts of the project area were re-seeded with a seed mixture
containing fast-germinating grasses and annuals for longer-term stabilization. Steep slopes on the margins
of the east drainage were seeded and covered with a coconut-straw matting provided by RRES-WQH (for-
merly ESH-18). Boulders and rocks that had been staged during the Phase | excavation and removal activ-
ities were used for riprap in areas requiring slope and sediment control. Along the western and eastern
margins of MDA P, the drainages were lined with boulders. The lower, western drainage received a riprap-
lined drainage for managing water from the adjacent watershed that impinged on the footprint of MDA P
and made the West Access Road vulnerable to erosion. Along the middle and lower reaches of the east
drainage, riprap was installed to collect sediment from the unconsolidated deposits near the former decon-
tamination pad. The east runoff trench was left, unlined, to also collect sediment from this area. The rem-
nant of the former run-on trench just north of the former 387 Flash Pad was left to collect stormwater runoff
and to distribute this to the lower east drainage. Plate 3 in Annex Il depicts the site conditions at the con-
clusion of the Phase | excavation and stabilization activities.

2.2.17 Waste Segregation and Staging

Waste segregation was performed for waste minimization, to facilitate proper waste characterization, and
to meet the RCRA treatment, storage, and disposal (TSD) facility’s waste acceptance criteria (WAC). Seg-
regation operations included removing pieces of HE, barium nitrate, asbestos, metal and concrete debris,
containers of unknown content, and a small amount of DU from soil. The process flow diagrams (section
C-1.0 of Annex Il) were followed, with the exception that no on-site treatment was performed. The entire
contents of MDA P were subjected to this segregation process, examples of which are shown in Photo-
graph 2.2-4, Photograph 2.2-6, and Photograph 2.2-7. No segregation was performed on soil excavated
during the manual over-excavation portion. Soils excavated to achieve the operational PRGs did not con-
tain debris and did not undergo the segregation process because these soils were assumed to be contam-
inated with barium and HE.

Waste staging areas were constructed within the area of contamination for contaminated soils, decontami-
nation water, stormwater, and containers of unknown content. The staging area for contaminated soil was
inadequate because the volume greatly exceeded initial expectations. As a result, the staging areas at the
90s Line were used for suspected industrial waste soils and decontaminated debris.

2.2.17.1 MDA P Soils Staging

All soils were staged in 100 yd3 lots and assigned a unique tracking number. Each staging pad was
mapped with the position of each lot within the pad, and each lot was marked with a wooden stake with a
unique lot number so it could be identified in the field. Each soil lot was marked using a wooden stake with
the sample number, such that each soil lot had at least two markers from which they could be identified for
characterization sampling and disposition.

Soils that did not exceed the barium operational PRG were staged in 100 yd3 lots at the 90s Line Staging
Area. Soils that exceeded the barium operational PRG were staged in 100 yd? lots within the area of con-
tamination. Soil lots with elevated DU activity were isolated on Pad No. 13. All soil lots were treated with a
surfactant to prevent resuspension and erosion.
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Photograph 2.2-6. Example of metal and concrete debris, post-segregation, 1999

Photograph 2.2-7. Debris staging at Staging Pads 1 and 2 at the 90s Line (view to north)

2.2.17.2 MDA P Decontamination Water Staging

Decontamination water was staged in three 20,000-gal., single-walled, steel fractionation tanks designed

to separate solids from liquids. These tanks (Fractanks 1, 2, and 3) were located on lined and bermed pads
adjacent to the decontamination pad within the area of contamination and received decontamination water
pumped from the decontamination pad sump. When a tank was full, a lot number was assigned to the tank
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for tracking purposes and marked with a sign containing the lot number and sample numbers. As the
batches of water were sampled and managed, the use of the three tanks was rotated as actively receiving
water from the decontamination pad, awaiting sample results, or awaiting disposition.

Two similar tanks were staged in the support area. One was staged at the HEWTF within the burning
ground and one was staged immediately west of the 387 Flash Pad. The tank at the HEWTF received
water from the decontamination pad tanks that could not be used for dust control and the tank adjacent to
the 387 Flash Pad received water from the decontamination pad tanks that could be used for dust control.

2.217.3 MDA P Debris Staging

All debris matenals were staged in 100 yd3 lots and assigned a unique tracking number. Each staging pad
was mapped with the position of each lot within the pad, and each lot number was marked with either a
wooden stake or spray paint so it could be identified in the field. Each debris lot was marked with the sam-
ple number using spray paint, such that each debris lot had at least two markers from which it could be
identified for characterization sampling and waste disposition purposes.

All debris was staged at the decontamination pad-and visually inspected for the presence of HE or other
materials that needed to be removed prior to decontamination. All debris was surveyed for surface radia-
tion with a beta-gamma radiation instrument. Representative swipe samples for removable radioactive
materials (i.e., smears) were collected and submitted to the Laboratory Health Physics Analytical Labora-
tory (HPAL) for analysis. All materials that exhibited elevated levels of surface or removable radiation were
segregated in the radioactive waste boxes and were not decontaminated. All other debris materials were
decontaminated by high-pressure washing with hot water at the decontamination pad. Once decontami-
nated, the debris was transferred to the 90s Line staging area where it was segregated into 100 yd3 lots of
metal and concrete and assigned a unique lot number for tracking purposes.

2.217.4 MDA P ACM Staging

Staging of ACM was conducted within the area of contamination. Large items, including wrapped pipe and
other debris removed from the landfill, were double-wrapped in accordance with EPA Asbestos Hazard
Emergency Response Act (AHERA) regulations, and staged in a sealed box-trailer. Smaller items were
double-wrapped and staged in 55-gal. drums.

2.2147.5 Staging of Other MDA P Wastes

Other waste streams resulting from the waste sorting and segregation process included HE, barium
nitrate, and radioactive (DU) materials. All these were staged within the area of contamination in contain-
ers (5-gal. buckets, 55-gal. drums, or standard radioactive waste boxes), as appropriate. Each container
was assigned a unique number for tracking purposes.

Containers of unknown content were segregated during the waste sorting process. These typically con-
sisted of bottles and jars of less than 100 mL with liquid and solid contents, unidentifiable metal objects, a
couple of gas cylinders, and a few inert ordnance items. Containers were grouped by suspected contents,
placed in 5-gal. buckets with an absorbent, and each group assigned a tracking number.

2.217.6 = 387 Flash Pad Waste Staging

The bin blocks that comprised the walls and floor of the 387 Flash Pad were surveyed for radiological con-
tamination and were released from radiological control because no radiological contamination was mea-
sured. The blocks were broken for ease of handling and transferred first to the decontamination pad for
decontamination by pressure washing, then to the 90s Line staging area. One lot of concrete was created.
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Water generated from the 387 Flash Pad decontamination activities was managed with the water gener-
ated from the MDA P decontamination activities.

Soils and bedrock excavated from the 387 Flash Pad were moved by front-end loader to the staging area.
No other soils were staged at this pad during this time. Seven soil lots (approximately 100 yd3 each) and
one small lot of concrete were generated. Each was assigned a unique tracking number.

The fragments of the 4-in.-diameter VCP discovered in the trench in the eastern portion of the 387 Flash
Pad Area tested positive for HE contamination. No bulk HE materials were observed. The pipe was staged
on a wooded pallet and covered with plastic prior to being transferred to the TA-16-388 Flash Pad for ther-
mal treatment of the residues. After treatment, the pipe materials were staged on a pallet and returned for
disposal.

2.2.17.7 SWMU 16-016(c)-99 Waste Staging

Soils and debris were associated with the excavation of the soils from the former barium nitrate pile and
septic tank. Soils were staged in 100 yd3 lots for waste sampling. Soils mixed with the contents of the sep-
tic tank were containerized at the time of the tank removal and staged at the excavation. Debris materials
included the pipe materials and the debris from the tank removal. The pipe and debris were found to be
free of HE and barium residues.

2.217.8 Stormwater Staging

-Stormwater was staged in three 10,000-gal., single-walled, steel tanks with each tank devoted to one of the
three runoff trenches. When a tank was full, a batch number was assigned to that tank of stormwater for
tracking purposes. Each tank was filled only once during the Phase | excavation activities.

2.2.17.9 Satellite and Less-than-90-Day Accumulation Areas

Two satellite accumulation areas were established for the wastes generated at MDA P. The first was
located at the sampling trailer (TA-16-653) in the MDA P support area and was used for waste acetone
generated by the HE field test kits. The second was located at the 90s Line for wastes generated from the
processing of the containers of unknown content.

Two less-than-90-day accumulation areas were established for the MDA P closure. The first was at Build-
ing 16-267 and was used for staging HE wastes destined to be burned and the residues from the HE burn-
ing operations. The second area was established at the 90s Line and was used for roll-off containers of
hazardous waste soils that had been moved from the area of contamination. These soils were generated
from either excess materials during the loading and shipping operations, or from one of the soil lots that
had been staged at the 90s Line as a suspect industrial waste and subsequently identified through labora-
tory analysis as a hazardous waste. Hazardous wastes were containerized the day the waste determina-
tion was made. Two lots of soils were identified in this manner.

2.2.18 Waste Characterization

Waste characterization included sampling, analysis, data review, and waste determination. A sampling
team from the Laboratory Solid Waste Regulatory Compliance (SWRC) Group (formerly ESH-19) and
EES-15 tracked, sampled, and reviewed analytical resuits for all materials excavated from the MDA P
Area, in accordance with procedures for sampling specified in the approved MDA P and 387 Flash Pad
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closure plans (LANL 1995, 58713.1; LANL 1999, 63546) and the consolidated SWMU 16-016(c)-99 VCA
plan (LANL 1999, 63546). The data tracking system included the following information:

« date sampled,

* sample request number,

» sample identification number,
» sample media,

= analytical suite,

» data due date, and

» date analytical data received.

Table 2.2-1 summarizes information about the samples (more than 600) that were collected for waste char-
acterization during Phase |. Waste characterization sampling was conducted to characterize soil, tuff,
debris (concrete and metal), containers of unknown content, stormwater, decontamination water, rinsate
water and other liquids, and solids to ensure proper disposition of the segregated wastes. Sampling was
conducted to satisfy the most stringent WAC of the respective receiving disposal facilities. Field screening
methods for radiological materials, metals, and HE, as well as visual techniques, were employed to ensure
safe sample handling and management. Summaries of the analytical requests for soil, debris, water, and
sediments generated during the Phase | closure activities are provided in Appendix D to Annex Il. These
tables are archived by analytical request number; they serve as indexes for the analytical data resuilts.
Summaries of analytical results for soils, debris, and water-characterization samples collected during the
Phase | closure activities are provided in Appendix E to Annex Il (results are also provided in full, in elec-
tronic format).

Waste determinations were made by the Waste Management Coordinator (WMC) assigned by the ER
Project. The WMC reviewed the analytical results and other information available for each waste stream
and determined the proper pathways for disposal. The WMC was responsible for compiling and submitting
a WPF to the Laboratory FWO group at TA-54. The WPF included a description of the waste and all perti-
nent characterization information, including analytical data. FWO reviewed and approved the WPF pack-
age and assigned a unique number to each waste stream. Once the WPF was approved, the WMC
compiled and submitted a CWDR to FWO for assignment of container and manifest tracking numbers. All
containers received a unique container number. Once the container and manifest tracking numbers were
obtained from FWO, shipping documents were compiled and the transportation and disposal scheduled.

Wastes generated during the Phase | activities included large amounts of soil and debris, moderate vol-
umes of storm and decontamination water, and smail amounts of radioactive and mixed wastes, HE, bar-
ium nitrate, containers with unknown contents, ACM, PPE, and acetone. Table 1.6-1 summarizes the
combined, estimated amounts of these wastes from all units within the MDA P Area.

Data Quality Assessment

Data validation reports were generated for assessing data quality of all Phase | waste characterization
sampling performed between August 9, 2000 and January 3, 2001 (Appendix F to Annex Il). For data
based on samples collected prior to August 9, 2000, data validation was performed for a subset (a mini-
mum of 10%) of the total data collected considered representative of the waste characterization analyses
conducted for the Phase | activities. The data review determined that the data are of good quality and suf-
ficient for validating that the requirements of clean closure have been met.
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Table 2.2-1
Summary of Phase | Samples and Analyses

Analysis (EPA SW-846 Method, Reactive Cyamdel Gamma Gross Alpha,

except where otherwise noted) | Metals? vocs® SVOCs® Sulfided Total Cyanide®f | HE + PETN? |  Spectroscopy Beta"
Waste soil/tuff 500 500 500 125 0 500 500 500
Duplicate' 25 25 25 7 0 25 25 25
Decontamination water 36 36 36 36 36 36 36 36
Matrix spike! 25 25 25 7 0 25 25 25
Background (soil and tuff) 55 0 0 0 0 0 0 0
Baseline soil (staging area) 10 10 10 10 10 10 10 10
Total samples, Phase | 651 596 596 185 46 596 596 596

Analysis (EPA SW-846 Method, | Total Isotopic Organo-chlorine Chiorinated

except where otherwise noted) | Uraniumk Uranium' Asbestos™ Pesticides, PCBs®" Herbicides® pHE&° Dioxin®? Perchlorate?
|Waste soil/tuff 52 437 500 125 125 125 125 0
Duplicate' 3 22 25 7 7 7 7 0
Decontamination water 18 14 36 36 36 36 36 6
Matrix spike’ 3 22 25 7 7 7 7 0
Background (soil and tuff) 0 0 0 0 0 0 0 0
Eseline soil (staging area) 0 0 10 10 10 10 10 0
Total samples, Phase | 76 495 596 185 185 185 185 6

2 Methods 3005A and 3050A were used for digestion of water and soil; 6020 is the analytical method used for most total metals; Method 7740 is the analytical method used for total selenium;

Methods 7470 and 7471 are the analytical methods used for total mercury; Method 1311 is the TCLP method used other methods may have been used (e.g., Method 6010A and 7000A
series methods), as described in section 4.6.1 of Annex II.

b Method 8240A. Method 8260 may have been substituted for 8240A.

¢ Methods 3520A and 3540A are extraction methods used for water and soil; 8270A is the laboratory analytical method used.

d Determination of reactive cyanide is described in SW-846, Chapter 7, Section 7.3.3; this determination included portions of Method 9010A; determination of reactive sulfide is described in
section 7.3.4 of Annex lI; this determination included pomons of Method 9030A.

¢ Soil/tuff samples were taken from every fourth 100-yd® batch of waste that was deposited.
f Method 9011 was used for digestion of soil for cyanide analysis; Methods 9010A and 9012A are the laboratory analytical methods used.

% PETN = pentaerythritol tetranitrate. Method 8330 (modified) was used for PETN.
h Method 9310 was used for water samples; soil samples were measured using calibrated field instruments.
i Duplicates were collected at a frequency of one per 20 soil or tuff samples, and one per 10 water samples.
i Matrix spike samples were collected at a frequency of one per sample delivery group per matrix, with a maximum of 20 samples per delivery group.
k Method 6020 was used for total uranium.

| HASL = Health and Safety Laboratory method 300. -

M NIOSH = National Institute of Occupational Safety and Health Method 7400.

" PCB = polychlorinated biphenyl.
© Method 9020 was used for pH.

P Method 8280 was used for dioxins.
9 Method 314 was used for perchlorate.
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2.2.18.1 Soils and Debris (MDA P)

One composite sample was collected from each 100 yd® lot of waste soil, soil/tuff, and concrete. Each
composite sample consisted of homogenized grab samples collected from throughout each lot at a mini-
mum of 10 locations within each lot. Biased grab samples were collected from waste material that exhib-
ited discoloration, elevated moisture content, elevated field screening results, or other evidence of
potential contamination. The number of samples was also chosen to satisfy storage, disposal, and charac-
terization requirements based upon best professional judgment concerning the heterogeneity of the waste
piles. By employing systematic composite sampling combined with a judgment-based sampling regimen,
the waste was effectively segregated into, and managed as, unique waste streams.

Samples were collected according to ER Project standard operating procedures (SOPs) employing dis-
crete clean stainless steel sampling equipment (i.e., bowls, scoops, pails, etc.) per sample location and
sampling event. SOPs used in Phase | and Phase || sampling are listed in Table 2.2-2. Sample material
was submitted to the Laboratory Sample Management Office and ER-certified external contract laborato-
ries for analysis in accordance with EPA SW 846 Methods and the MDA P Closure Plan (LANL 1995,

- 58713.1).

Table 2.2-2

Laboratory ER SOPs Used in the MDA P Area
Phase | and Phase Il Sampling

SOP
Identifier Title/Description
1.01 General Instructions for Field Investigations
1.02 Sample Container and Preservation
1.03 Handling, Packaging and shipping of Samples
1.04 Sample Control and Field Documentation

1.05 R1 |Field Quality Control Samples ,
1.06 R2 |Management of Environmental Restoration Project Wastes

1.07 R1 |Operational Guidelines for Taking Soil and Water Samples in
Explosives Areas

1.08 Field Decontamination of Drilling and Sampling Equipment
1.10 R1 |Waste Characterization

1.12 RO |Field Site Closeout Checklist

2.01 RO |[Surface Water Site Assessments

3.01 Land Surveying Procedures
6.03 Sampling for Volatile Organics
6.09 Spade and Scoop Method for Collection of Soil Samples

6.10 Hand Auger and Thin-Wall Tube Sampler

6.13 R2 |Surface Water Sampling

6.15 R1 |Coliwasa Samples for Liquids and Slurries

6.19 R1 |Weighted Bottle Samples for Liquids and Slurnes in Tanks

6.24 Sample Collection from Split-Spoon Samplers and Shelby Tube
Samplers
6.26 Core Barrel Sampling for Subsurface Earth Materials

6.28 R1 |Chip Sampling of Porous Surfaces
6.29 Single-Stage Sampling for Surface Water Run-Off
4.01 Drilling Methods and Drill Site Management
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Table 2.2-2 (continued)

Laboratory ER SOPs Used in the MDA P Area
Phase | and Phase Il Sampling

SOP
Identifier Title/Description

4.04 General Borehole Logging

10.01 R1 | Screening for PCBs in Soils

10.06 High Explosives Spot Test

10.08 Operation of the Field Portable XRF Instrument
10.10 Radiation Scoping Surveys

10.11 Soil Sample Field Screening to meet Radioactive Sample Ship-
ping Requirements

12.02 Transportation, Receipt, and Admittance of Borehole Samples
for the Sample Management Facility

15.15 RO |Sample Management Office Receiving and Shipping Analytical
Samples '

Soil lots were analyzed for TCLP metals, VOCs, SVOCs, HE including PETN, radionuclides (isotopic ura-
nium, gross alpha beta, and gamma spectroscopy), and asbestos. To satisfy the WAC of receiving facili-
ties, one in four lots was also analyzed for reactive cyanide, reactive sulfide, organochiorine, pesticides,
PCBs, dioxins/furans, chlorinated herbicides, and pH.

Initial lots of steel and concrete debris were sampled in accordance with the rinsate sampling methodology
described in the MDA P Closure Plan, which proved difficult and unrepresentative. The alternative treat-
ment standards for hazardous debris specified in 20 NMAC 4.1, Subpart VIII (40 CFR 268.45) were used
starting in April 1999. The standard states that debris that undergoes a physical extraction technology,
such as high pressure steam and water sprays, has met the performance standard if treatment to a clean
debris surface is obtained.

Soils were determined to be either hazardous or non-hazardous wastes and EPA Hazardous Waste Num-
bers for characteristic wastes were assigned accordingly. The non-hazardous waste soils are referred to
as industrial wastes; 261 lots were identified as non-hazardous. The majority of the hazardous soil lots
contained barium at concentrations that exceeded the TCLP limit of 100 mg/L. Eleven lots also contained
lead, chromium, and 2,4-dinitrotoluene. Additionally, 7 lots contained DU at levels authorized by DOE to be
within the limits of the operating permit of the receiving facility.

All concrete debris lots were determined to be industrial wastes or recyclable materials.

Most metallic scrap debris was determined to be nonhazardous and non-radioactive based on HE spot
tests and radiological screening. Prior to May 2000, all metallic scrap debris was determined to be eligible
for recycling. After that date, all metallic scrap debris was determined to be ineligible for recycling based.on
a DOE moratorium on such materials from an RCA.

Samples of the mass of metallic lead were not submitted for bulk analysis. Surface smears were collected
and proved negative for removable surface contamination. However, because.lead is a natural shielding
material and could have been masking radioactive materials embedded in the interior of the mass, the lead
mass was classified as mixed waste.

January 2003 40 ER2002-0773



MDA P Area Closure Certification Report

2.2.18.2 Containers of Unknown Content (MDA P)

Containers of unknown content were sampled individually. Sealed containers were opened using a
remote-control device within the MDA P area of contamination. The containers were then transferred to
TA-59 for analysis. Solids and liquids were subjected to HAZCAT analysis for assignment. Fifty-five con-
tainers were additionally submitted to an analytical laboratory for analysis because the contents could not
be identified using the HAZCAT method.

Results of the HAZCAT or laboratory analyses were used to assign the contents of each container to one
of the following categories: non-hazardous solids, ignitable liquids, aqueous solutions, or organic acids.
Two hundred containers were empty and were determined to be scrap or solid waste. Three hydraulic
accumulators were drained of their oil and the cylinders determined to be scrap metal. Ninety-five metallic
items were determined to be potential resource materials.

Six items were determined to be too dangerous to handle or to sample appropriately. Five items were man-
aged by the Laboratory Emergency Management and Response group and were destroyed with explosive
charges in the area of contamination; one item was destroyed with explosive charges at TA-49. The debris
was determined to be scrap metal.

2.2.18.3 HE and HE-Contaminated Debris (MDA P)

HE was not sampled for laboratory analyses, but was identified as HE from its physical properties by
trained explosive ordnance disposal personnel. A field test kit for HE was utilized for the rapid identification
of unusual species of HE found in the excavated materials. Debris materials, consisting of wood or metallic
debris that appeared to be visually contaminated with HE, were also sampled with the field test kit. Once
the general physical properties were confirmed, visual identification of suspect HE materials was the sole
method of identification.

Ash generated from the burning of HE and HE-contaminated debris was containerized and submitted to
SWRC Group for characterization. Representative samples were collected and submitted to an analytical
laboratory for TCLP metals analysis. The ash was determined to be characteristic hazardous waste.

2.2.18.4 Barium Nitrate (MDA P)

Pieces of barium nitrate were segregated during the sorting process and were identified by physical
inspection. One representative sample of the barium nitrate found at the site was collected and submitted
for laboratory analysis. Pieces of barium nitrate were determined to be characteristic hazardous waste.

2.2.18.5 Radioactive Materials (MDA P)

One 55-gal. drum of mixed pieces of radioactive materials and soil was created by the sorting process. The
radioactive materials were crumbly and could not be segregated. A representative sample of this material -
was collected and analyzed for its radiological characteristics. The soil portion was known to contain ele-
vated barium concentrations, so it was not sampled. A representative analysis from an associated soil was
used to characterize the hazardous waste portion of the drummed material. The contents of the 55-gal.
drum were determined to be mixed waste containing characteristic hazardous waste (barium contaminated
soils) and DU.

2.2.18.6 Asbestos-Containing Material (MDA P)

ACM removed during the excavation was identified by an AHERA-certified asbestos inspector in accor-
dance with the approved MDA P Closure Plan (LANL 1995, 58713.1). All ACM was inspected for radioac-

ER2002-0773 41 January 2003



MDA P Area Closure Certification Report

tivity by direct-reading field instruments to ensure that no radioactive materials were containerized with
ACM. All ACM was determined to be free of hazardous and radioactive materials by a surface inspection.
The bag filters used for filtering decontamination water were managed as ACM due to the potential for
ACM fiber content in the water.

2.218.7 Wastewater (All SWMUs)

Wastewaters were generated as storm, decontamination, and rinsate waters and were collected in tanks
(see sections 2.2.2 and 2.17.8). Rinse water samples (for information purposes only) were collected from
each tank after they had served their purpose, had undergone thorough cleaning, and had been rinsed
clean.

All water samples were submitted and analyzed for TCLP metals, VOCs, SVOCs, total cyanide, HE includ-
ing PETN, radionuclides (total uranium, radium-226, radium-228, gamma spectroscopy, gross alpha/beta),
nitrates, sulfates, total dissolved solids, polyaromatic hydrocarbons (total naphthalene, monoethylnaphtha-
lenes, benzo-a-pyrene), asbestos, organochlorine pesticides, PCBs, dioxins/furans, chlorinated herbi-
cides, and pH. Analysis for perchlorate in rinsate and decontamination water samples was added to the
analytical suite in 2001.

Results of water sample analyses were compared to the surface water standards in 20 NMAC 6.1 (Live-
stock Watering and Wildlife Habitat) and the acceptance criteria of the HEWTF at TA-16 to determine
whether stormwater and decontamination water could be reapplied as dust control. Some wastewaters
passed the screen for reapplication, and others were classified as HE-contaminated water.

2.2.18.8 PPE (All SWMUs)

PPE consisted primarily of coveralls, gloves, booties, tape, and other miscellaneous supplies. Barium and
HE were the primary suspect contaminants of PPE. PPE was not sampled directly, but was managed to
minimize contamination and waste volume. PPE was characterized for hazardous constituents using the
analytical results of the associated soil and debris samples, as appropriate. PPE that was not visibly soiled
was managed as non-hazardous. Most PPE associated with the excavation and sorting activities was
determined to be a non-hazardous waste. All PPE associated with handling radioactive materials were
containerized at the end of each day with the materials involved. PPE utilized for the sealing of the hazard-
ous waste soils in the tractor-trailers was included in the waste packages at the end of each day. PPE
materials were not tracked or managed separately.

2.218.9 Acetone (All SWMUs)

Acetone was generated during the use of the HE field test kits. Acetone was used as a.solvent in the anal-
ysis process. The acetone waste was not sampled, but was characterized by process knowledge as an F-
listed, hazardous waste.

2.2.18.10 387 Flash Pad Waste

The soils and concrete lots from the 387 Flash Pad excavation were sampled in accordance with the clo-
sure plan. A summary of the waste characterization samples collected from materials excavated from the
387 Flash Pad is provided in section 1-2.0 of Appendix | to Annex Il. The concrete was additionally sur-
veyed for radiological and HE contamination after decontamination. No surface or bulk contamination was
found in the concrete debris. All soils were determined to be hazardous waste. All concrete debris and the
4-in. VCP were determined to be industrial waste.
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2.2.18.11 SWMU 16-016(c)-99 Waste

Soils generated from excavation of SWMU 16-016(c)-99 were subjected to the same sampling regime as
the soils generated during the MDA P and 387 Flash Pad closure. Soils from SWMU 16-016(c)-99 were
incorporated into those generated from the MDA P activities and were not sampled independently. No
sampling was conducted on the debris other than tests for residual levels of HE and barium. The contents
of the septic tank, including soils at the tank inlet and outlet, were sampled at the time of the tank removal.
The sample results are included in section D-2.0 of Annex Il. The 4-in.-diameter VCP and tank remnants
were disposed of as industrial wastes. Remnants of the metal tank were recycled.

2.2.19 Waste Disposition

Wastes streams generated during the MDA P Area Phase | activities were assigned one or more WPF
numbers, and each container assigned one or more tracking numbers. Only natural rock was not consid-
ered a waste and did not receive a WPF number. The disposal documentation records for all waste
streams are filed by WPF number in the RRES-R Program RPF, located at 1900 Diamond Drive, Los Ala-
mos, New Mexico, and provided electronically with Annex Il. Each WPF includes a description of the waste
and all pertinent characterization information, including analytical data. Upon approval of a WPF, the WMC
compiled and submitted a CWDR to the Laboratory’s FWO for assignment of container and manifest track-
ing numbers. All containers received a unique container number. Shipping documents were compiled and
the transportation and disposal scheduled upon receipt of the container and manifest tracking numbers
from FWO.

Documentation of the records related to waste disposition are available in the RPF. The following sections
in Appendix G to Annex Il provide summary tables of the lots, shipments dates, and documentation
records for each shipment:

+ G-1.0, Hazardous Soil Shipments to WCS, Andrews, Texas

« G-2.0, Industrial Soil Shipments to Rio Rancho, New Mexico

» G-3.0, Industrial Soil Shipments to Area J of Los Alamos National Laboratory

»  G-4.0, Metal Debris Shipments to Recycle

¢ G-5.0, Metal Debris Shipments to Rio Rancho, New Mexico

*« G-6.0, Concrete Debris Shipments to Recycle

« G-7.0, Concrete Debris Shipments to Rio Rancho, New Mexico

+ (G-8.0, Concrete “Soil” (i.e., crushed) Shipments to Area J of Los Alamos National Laboratory
* G-9.0, Disposition of Water Generated at MDA P

* G-10.0, Shipments of Miscellaneous Wastes

* G-11.0, Disposition of Containers of Unknown Contents

2.2.19.1 Hazardous Soils

Soils determined to be hazardous wastes were shipped directly from the staging area within the area of
contamination to the receiving facility in Andrews, Texas, operated by WCS (Photograph 2.2-8). Shipments
occurred in 20 yd3 end-dump tractor-trailer trucks in accordance with applicable US Department of Trans-
portation (DOT) and New Mexico hazardous waste management regulations.
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O

Phbtograph 2.2-8. Soil loading at the area of contamination, 2000

Each truck was originally loaded to its approximately maximum legal weight to minimize costs. In the -
beginning of the shipping campaign, each truck was weighed, but the accuracy and temperature variations

of the portables scales suggested the results were flawed. The hazardous soils were weighed for treat-

ment and billing records at the receiving permitted facility. The net weights of the soils were recorded in

tons to 2 decimal places. Each truck was loaded with approximately 18 yd3 of soil. The volume of hazard-

ous waste soils was calculated by taking the total weight of soils, in tons as received at the facility, and

dividing the result by an estimated, average bulk density of 1.2 tons/yd3.

2.2.19.2 Industrial Soils

Soils determined to be industrial wastes were shipped directly from the staging areas at either the 90s Line
or the area of contamination to the receiving facility in Rio Rancho, NM operated by Waste Management
Inc., or to Laboratory Area J at TA-54. Shipments occurred in 20 yd® end-dump tractor-trailer trucks in
accordance with applicable DOT and New Mexico solid waste management regulations. Each truck was
loaded with approximately 18 yd® of soil. The volume of industrial soils was estimated in accordance with
the density factors determined from the hazardous soils, as described above.

2.2.19.3 Debris

Debris disposal included concrete and metallic debris; some lots were submitted for recycling. The majority

of metallic debris was recycled at a facility in Espanola, NM operated by Gallegos Recycling, Inc. Twenty-

one lots of metal debris were submitted for recycling prior to a DOE-imposed moratorium on recycling of

metal debris from all RCA in June 2000. Because the MDA P exclusion zone included an RCA, all metal

debris was prohibited from recycling after this date. One lot of miscellaneous metal debris was disposed of

as industrial waste at the facility in Rio Rancho, operated by Waste Management, Inc. Because recycling is ’5"\,
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not considered waste disposal, container numbers were not assigned to shipments of metallic debris to
recycle. Container numbers were assigned to shipments sent to Rio Rancho, NM.

Concrete debris was either recycled or disposed of as industrial wastes, the majority of concrete debris
being the latter. Recycling requirements for concrete included no rebar due to the difficulty of separation
during crushing. Separation of rebar from concrete debris was not feasible for the entire volume generated,
as it was labor- and equipment-intensive. Shipments occurred directly from the staging areas at the 90s
Line in 20—yd3 end-dump tractor-trailer trucks in accordance with applicable DOT regulations. Concrete
suitable for recycle was submitted to a Santa Fe facility operated by Lafarge, Inc. Concrete debris deter-
mined to be industrial wastes were shipped directly from the staging areas at either the 90s Line or the
area of contamination to the receiving facility in Rio Rancho, operated by Waste Management, Inc., or to
Area J at TA-54 of Los Alamos National Laboratory. '

The large mass of lead that was removed from the landfill weighed more than two tons. The lead mass was
managed as a mixed waste. it was cut into manageable pieces with the excavator and drummed and sub-
mitted to the Laboratory FWO for storage and transport to an authorized facility.

Several metallic items of historic interest were staged within the area of contamination and later provided
to Engineering and Sciences Applications (ESA) for management.

2.219.4 Decontamination Water

Decontamination water was disposed by either reapplication as dust control or was submitted for treatment
to the TA-16 HEWTF at the burning ground. Six lots of decontamination water were re-applied as dust con-
trol. Six lots were submitted for treatment at the HEWTF. All lots of decontamination water were filtered
through a set of 50-, 20-, and 5-micron Rosedale® bag filters to remove any asbestos fibers.

2.2.19.5 Stormwater

Three lots of stormwater were disposed by re-use as a dust control agent during excavation of MDA P. The
water was filtered through a set of graded filters to a 5-micron finish filter during pumping to the holding
tank.

2.219.6 HE and Related Materials

HE and HE-contaminated materials, including some soil and debris, were declared RCRA reactive waste
(EPA Hazardous Waste Number D003) and were placed either in the less-than-90-day accumulation area
until treatment was arranged, or were treated immediately at the open burn unit at the burning ground. Ash
generated by the treatment was placed in the less-than-90-day accumulation area as D005 characteristic
waste until it was transported for storage at LANL’s permitted storage facility. The ash waste from treat-
ment was ultimately disposed of at the WCS permitted facility. Small quantities of soil contain HE were also
treated and later disposed of at WCS.

2.2.19.7 Barium Nitrate
Barium nitrate was disposed at an off-site facility through the Laboratory FWO.

ER2002-0773 45 January 2003



MDA P Area Closure Certification Report

2.2.19.8 Radioactive Materials

Low-level radioactive wastes were disposed of through the on-site facility at the Laboratory FWO. The
mixed waste items were disposed at an off-site facility through the Laboratory FWO.

2.2.19.9 Containers of Unknown Content

Containers and vessels of unknown content were initially staged within the area of contamination until they
were safely opened by the Laboratory-EMR hazardous response team in accordance with the SSHASP.
After being opened by EMR, the containers were transported as samples for HAZCAT analysis at TA-59.
Based on the results of the HAZCAT analysis, the containers were categorized and profiled as follows or
were sent for further analysis: nonhazardous solid waste, nonhazardous aqueous liquids, nonhazardous
organic liquids, ignitable liquids (Hazardous Waste Number D001), organic acids (Hazardous Waste Num-
ber D002), lead-containing compounds (Hazardous Waste Number D008), silver-containing compounds
(Hazardous Waste Number D011), or barium-containing compounds (Hazardous Waste Number D005).
The samples were then segregated and stored in a satellite accumulation area until transported to the Lab-
oratory FWO permitted hazardous waste storage facility. Empty containers were considered solid waste
and disposed of as such. Fifty-five containers with contents that could not be identified using the HAZCAT
method were sent for laboratory analysis. Containers submitted to analytical laboratories were not returned
due because the entire contents of the containers were utilized in the analysis process.

2.219.10 ACM

The bulk of the ACM were manifested and disposed of by direct shipment from MDA P {o a licensed
asbestos landfill in Mountainaire, NM operated by Keers Inc., of Albuquerque. Three shipments of bulk
waste materials were shipped directly from MDA P to the Mountainaire facility and one shipment of
drummed materials was submitted to the Laboratory FWO for disposal.

2.219.11 PPE

PPE was disposed of as radioactively contaminated materials, hazardous wastes, or nonhazardous solid
wastes. All PPE associated with handling radioactive materials was put in containers at the end of each
day with the materials involved. PPE used for sealing hazardous waste soils in the tractor-trailers was
included in the waste packages at the end of each day. This was not tracked or managed separately. PPE
from daily excavation and sorting activities was segregated and managed as municipal trash and placed in
the TA-16 Burning Ground dumpster for disposal at the Los Alamos County landfill as solid waste.

2.2.19.12 Acetone

Acetone was disposed of as an F-listed hazardous waste at an off-site facility through the Laboratory
FWO.

2.2.19.13 Miscellaneous Wastes

Miscellaneous wastes include empty aerosol cans, laboratory trash generated by the RDX and TNT test-
ing, and small amounts of soil contaminated with transmission cil from a broken hydraullc line. These
materials were submitted to the Laboratory FWO for disposition.
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2.2.20 Phase | Variances

All of the operational variances and deviations associated with the Phase | closure implementation activi-
ties for the MDA P were identified previously in a number of letters and/or Class | Closure Modification
requests (see Table 2.4-1). Of particular importance is that all of the Phase | changes to the approved clo-
sure plan for MDA P were incorporated into the NMED-approved May 2002 Request for Closure Plan Mod-
ification (LANL 2002, 73159). Thus, in strict interpretation of this, all changes to the Phase | activities are
no longer represented as deviations or variances, according to the definition of such changes in the MDA
P closure plan (LANL 1995, 58713.1). Approved changes are divided into the following four categories:
changes to the schedule; changes to the estimates of waste types and/or volumes; changes to the sam-
pling plan; and changes to waste management practices, including decontamination, staging, and/or dis-
posal.

With the exception of MDA P closure plan changes that may have also impacted the closure implementa-
tion of the 387 Flash Pad due to the overlap in closure activities, no additional changes were identified for
the 387 Flash Pad closure implementation.

2.3 Phase Il Focused Investigations and Confirmation Sampling

2.3.1 Introduction

The Phase Il activities conducted at the MDA P Area had three major components: exploratory drilling to
investigate the subsurface geophysical and geochemical regime of the bedrock; fracture survey and map-
ping to define the characteristics of the bedrock fractures at the site; and the final confirmation sampling
and analysis. Each of these components of Phase Il are detailed in this section.

2.3.2 Exploratory Drilling

A total of six exploratory boreholes were drilled at the MDA P Area in August 2001. The objectives of the
drilling were to provide:

+ Continuous core for sample material to investigate the potential for residual contamination in
the bedrock; ‘

+  Continuous core for lithologic and fracture descriptions of the bedrock beneath the MDA P
Area;

*  Open boreholes for geophysical measurements; and

+  Open boreholes to measure water levels.

The investigation of residual contamination at depth was accomplished with the drilling of four boreholes in
grid cells 516, 526, 554, and 557 (Plate 3). The original commitment was to drill four boreholes to approxi-
mately 30 ft in grid cells that were determined to have the highest potential for residual contamination at
depth. Subsequent discussions with Laboratory and NMED personnel (LANL 2001, 70272) identified two
boreholes to be drilled to a target depth of 10 ft below the level of the Cafion de Valle stream in locations
where local drainage may have concentrated contaminants (grid cells 526 and 557). An error in the eleva-
tional survey, however, resulted in those two boreholes not reaching the target depth. Rather, the final
depths of boreholes 526 and 557 were approximately 60 and 70 ft, respectively, approximately the level of
the Cafion de Valle stream elevation. The other two boreholes were drilled in grid cells 516 and 554 to
approximate depths of 32 and 96 ft, respectively. Although boreholes 526 and 557 did not reach their tar-
get depths, the four boreholes as a group met the objectives of defining the vertical extent of residual con-
tamination, as discussed in section 3.2.4.
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Boreholes 516 and 554 were drilled in the western portion of the MDA P Area footprint upon discovery of
increased fracture density in that area, and served to characterize both the extent of contamination at
depth and to investigate typical bedrock fracturing of the MDA P Area. Specifically, borehole 516 was
drilied to examine the potential for successful coring within the fracture zone and borehole 554 was located
adjacent to a potential fault of the fractured zone.

Two additional boreholes were placed {o investigate the bedrock fracture regime outside of the MDA P
footprint. These boreholes, located in grid cells 257 and 273, were drilled to approximately 1598 and 146 #t
below the surface, respectively. The two locations were chosen to represent areas with the lowest potential
for residual contamination at depth, to provide further evidence of whether there was contamination at
depth below the MDA P Area.

All boreholes were dry, with no water observed during or after drilling. All were abandoned in October 2001
by filling with grout.

2.3.21 Drilling Methods and Core Collection

All boreholes were drilled with a trailer-mounted diamond-coring rig, using an NQ-sized coring bit and rods
to drill 4-in.-diameter boreholes and recover 2 5-in.-diameter core. The rig was fitted with a compressed air
system to facilitate cuttings removal. The system included a small water pump to introduce intermittent
water sprays {o reduce dust. An alcohol-based drilling foam was used in some boreholes to facilitate core
recovery.

Continuous core was not recovered from all boreholes to the total depths drilled. Boreholes 257 and 273
yielded no core recovery below approximately 144 and 120 ft, respectively, though drilling in these bore-
holes continued to the target depth of approximately 170 ft. It is likely that the non-welded and unconsoli-
dated nature of the rocks in these boreholes contributed to poor recovery.

As core was retrieved from each borehole, it was boxed and labeled with the borehole number and depth
of sample. Lithologic logs were created for each borehole to document depth, lithologic characteristics
(estimates of pumice, lithic and crystal contents, crystal sizes and degree of welding), and natural and
induced fracture characteristics (section A-2.0 of Annex lIl). A borehole summary log was compiled for
each borehole {(section A-1.0 of Annex lil). A summary of the borehole lithology determined for each bore-
hole is shown in Figure 2.3-1.
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Source: C. Lewls, EES-9_Rev. MDA P Phase | Closure Implemantation Report, F5.x-x, 110602, et

o = = =
3 3 8 3
~ N N 2
i i ! [
m c o | e g g 5 | 3 $ g | g & g2 5§
m 53 o p—— e 2 P RO R PROUPNE PRLICR A .? i. :. (VY s 3 58
i H%m g q Aowvseon giZg 0 z Qo a>@ Y 000K ON 0000N~ ﬁ _—_ ; —_ —r.—. ;— 8 W 8 8
{ o | prad = o
_ " _ I ddn 1€ nun _ £ 1N _ | o O h Z
_ i V . i ! i 7 S|
i i i i q [ m :
| m i _ = u =
i i i i
" | g L s s s g .
! . aNES Iy : T T o
_ ! 228 Iy ottty %E o Ty T I : 3
! ! R i | 3 = 2
" " LEHun " gun mm m £ S
. 7 @ @
i i i I e 5 B8 §
i i i i £EZ 2 o
[ | i | E [o
| i N S I . W0 N
i m g2 I O T g Ty AM_;o___, :,_ i
L F |
i i £ ewn i 1N
i i i
1 1 ]
i i ﬂ\ . :
i m FES M o_ 70 ; i x
I ~
| m z32 |LL T TR T T 0 T g T 8P [ L
m " 1€un ” £ Wi
i i i
i | {
_ m - ° b
| { O EE 5
+ . - <t i U
i ! 783 B e it
| | e RLEm K _
i m SUN tewn TN _
i i
i i :
! e I . 5 o g 1 < 8 2 g 8 g 8 g 3
i 528 | T g .mg;ﬁ,mam 7 Mamzwcgoq: A E RN m:fz . po——
m $87 [ @V g aigq e [pq e Joqfy (Y] g R E R RPNV E f;i § ULRR
m . “ 1t 1N »m«_.__b “
i i i i
i m ! |
i i ol . i
m m ] o o Ow o © o 8 mm = 8 2
TEe 4 > b v < - b ; 4 o
s BT ) RAS ‘ U0 §.0°Q4 ; { ; HRRY T
o I AN e | poeeo e ST _._;,é A f. WL Iy
m ” {ming pun ! (mdu)np yupn ” v ¥un “w €uun "
b b s =
<
Figure 2.3-1. Summary of MDA P borehole lithology
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2.3.2.2 Field-Screening and Sampling

Boxed cores were moved to an on-site storage facility for further investigation. Each core was visually
examined for evidence of fractures and for obvious staining that might indicate residual contamination.
Cores were screened for metals using a field XRF instrument and for radiological contaminants with a
gross beta-gamma counter. Elevated concentrations of barium identified in shallow fractures were marked
for laboratory analysis. The radiological readings indicated the cores could be released for general use. All
field investigation data were recorded in logbooks. The logbooks and radiological release forms are
included in Appendix A to Annex .

2.3.3 Geophysical Logging and Geochemistry Measurements

Borehole geophysical information was collected to provide measurements of the physical properties of the
rocks and the fluids within them. Interpretation of geophysical data can be used to identify characteristics
of flow in fractured bedrock, including alteration of the rocks as a result of those flows. At the MDA P Area,
the objectives of the geophysical investigation were to identify characteristics of the fracture flow system,
including specific zones of moisture and magnitude of flow associated with fractures and rubble zones
observed in cores. Table 2.3-1 lists the geochemical analyses and the geophysical logging that was per-
formed for each borehole. The results are summarized in this section. Annex Il provides the complete
record of field boring logs (Appendix A, section A-1.0), lithologic field logs (Appendix A, section A-2.0), and
summary plots of borehole geophysics (Appendix C). S

Table 2.3-1

Summary of Geophysical Logging and Geochemical Analysis
Performed for Each MDA P Area Borehole

Borehole Borehole Borehole | Borehole Borehole Borehole
No. 257 No. 273 No. 5162 No. 526 No. 554 No. 557
}Final depth of borehole (ft)® 158.7 145.8 32.0 59.4 96.5 69.5
‘Geophysical Log Type
}Natural gamma e X —c X X
Ealiper X X — X X
}Electromagnetic conductivity X X — X X
Neutron X X — X — X
Heat puise flowmeter X X — X X —
Optical televiewer X X — X X X
Geochemical Analysis
Anions® — X = X X —
Cations® — b — X X —

@ Borehole 516 was drilled to investigate the viability of drilling in a fracture zone; no geophysical logging or geochemical
analyses were performed in this borehole. '

b Final depth reflects depth of borehole which remained open for geophysical logging.

¢ — = Analysis not performed.

d Anion suite includes bromide, chloride, fluoride, nitrate, nitrite, oxalate, phosphate, and sulfate.
€ Cation suite includes barium, calcium, magnesium, potassium, and sodium.

Geochemistry analytical data were used to investigate whether borehole geochemistry (in particular, the
presence of anions and cations) could be used to help interpret the geophysical results. The anion and cat-
ion profiles of the boreholes are also summarized in this section.
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2331 Natural Gamma Measurements

Natural gamma measurements used to determine naturally occurring radiation in minerals were made in
dry, open boreholes using a Mount Sopris Instruments HLP-2375/5 Stratigraphic Gamma Probe, Serial No.
2022. Instrument calibration was performed prior to each measurement, with a source of known radioactiv-
ity. The natural gamma log is a continuous record of the natural radioactivity of the nearest 10 to 12 in. of
borehole wall, which emanates from naturally occurring uranium, thorium, and potassium in the minerals of
the formation. These gamma logs provide a measurement (recorded in counts per second) that is propor-
tional to the concentrations of the naturally occurring radionuclides in the Bandelier Tuff. Units 3 and 4 of
the Tshirege Member of the Bandelier Tuff contain higher-than-average concentrations of uranium and tho-
rium, with some differences between the units. Potassium-40 occurs with all potassium-bearing minerals,
including the potassium feldspar sanidine in the Bandelier Tuff.

The natural gamma data collected in the boreholes provided the following information:

» Little to no changes in gamma activity from Unit 3 to 3T occur in any of the boreholes; and

» Relatively large variations in activity occur between Units 41 and 3T in boreholes 257 and 273.
Increases in gamma activity at the 44-45 and 54-55 ft intervals correlate with lithologic
changes from Unit 41 to 3T, and are interpreted to be changes in density from Unit 3T welding,
not to residual radioactive contamination at depth.

2.3.3.2 Caliper Measurements

Caliper measurements used to determine borehole diameter were made in each dry, open borehole using
* a Mount Sopris Instruments CLP-2380 3-Arm Caliper Probe, Serial No. 2065, after the instrument was cal-
ibrated in the shop using rings of known diameter. The caliper log is a continuous record of the average
borehole diameter and can identify intervals where rough borehole walls or washouts could introduce large
errors into measurements where log response is affected by borehole size.

The caliper data collected in the boreholes provided the following information:

*  Open borehole diameters ranged from 4 to over 8 in.;

* Borehole diameters in the nonwelded Unit 41 in 257 and 273 are generally larger than the
welded tuffs and taper to the contact with Unit 3T. This enlargement is likely caused by drill
steel whip in the softer formations; and

« Local enlargement of borehole diameters is apparent near fracture and rubble zones. The
maximum diameters in boreholes 526, 554, and 557 in Unit 3 are associated with fractures at
the 35-40 ft interval, and in boreholes 257 and 273 the diameters increase to more than 8 in.
at 153 and 139 ft, respectively. The increased diameters of the latter two boreholes are attrib-
uted to lithology (nonwelded tuff and interbedded pyroclastic surge deposits), rather than
structural features.

2.3.33 Electromagnetic Conductivity Measurements

Electromagnetic (EM) conductivity is measured by a tool that records the conductivity of rocks by inducing
a current flow. Instrument calibration was performed with a source of known conductivity. Induction mea-
suremerits were made in dry, open boreholes using a Mount Sopris Instruments EMP-2493/EM-39 Induc-
tion Conductivity Probe, Serial No. 2033. The depth of induction into the wall of the borehole is typically
40 in., with negligible borehole effects for boreholes with diameters less than 9 in. The EM log is a continu-
ous record of the conductivity of the formation.
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The EM conductivity data collected in the boreholes provided the following information:

= A high conductivity zone approximately 20 ft thick occurs in all boreholes somewhere within
the 25- to 55-ft depth interval;

» Smaller, local zones of high conductivity also occur at shallower depths in boreholes 554 and
557 and at deeper depths in boreholes 257, 273, and 554; and

= The conductivity changes are typically associated with changes in lithology from partially
welded to welded tuff.-

2334 Neutron Log Measurements

Neutron logs provide a continuous record of the reaction of the surrounding formation to bombardment by
fast neutrons. Because hydrogen nuclei absorb and attenuate fast neutrons, this log is used principally as
a measure of the water content of the formation. Thus, lower neutron counts correlate to higher water con-
tent. Neutron log measurements were performed in boreholes 257, 273, 526, and 557, using a Mount
Sopris Instruments LLP-2676 Neutron Logging Probe, Serial No. 2955.

Neutron counts were generally higher in all boreholes near known fractures, rubble, and zones where core
recovery was poor. While this may indicate areas of formation drying, neutron count data was not repro-
ducible and is considered unreliable. The extreme, dry conditions of the boreholes were beyond the toler-
ance limits of the measurement instrumentation; thus, definitive conclusions of moisture at depth cannot’
be made based on the neutron logs.

2.3.35 Heat-Pulse Flowmeter Measurements

A heat-pulse flowmeter (HPF) log is a non-continuous record of vertical fluid movement within a borehole,
which measures the flow properties of the boreholes and the fractures that intercept them. All HPF mea-
surements were made in boreholes that were filled with water in order to induce fluid flow, using a Mount
Sopris Instruments HP F-4293 Heat-Pulse Flowmeter Probe, Serial No. 2656. Instrument calibration is per-
formed only after repairs to the probe and consists of calibration against known flow rates within a flow
chamber. Boreholes 257, 273, 526, and 554 were measured with the HPF. Measurement intervals were

" selected based on the observed fractures in the cores and flow at each interval and measurements were
repeated until 2 or 3 measurements-agreed within given tolerances. Flow rate was then averaged for each
interval.

The HPF data collected in the boreholes provided the foilowing information:

«  All flow directions measured were downward.

+ Boreholes 257 and 273 could not be filled with water using the maximum output of the water
truck; inlet flow was estimated to be approximately 10 gal./min, with no evidence that the bore-
holes were filling. Flows greater than 10 gal./min were measured at the 7325 to 7330 ft eleva-
tion interval, indicative of stratigraphic influences.

*  Flow rates decreased with depth in boreholes 526 and 554, with flows in 526 decreasing more
" rapidly with depth than flows in 554. The flow measurements are consistent with observations

of surface fractures that indicate an increase in fracture density and aperture from east to west
across the MDA P Area footprint. The flow data indicate that the larger, more frequent frac-
tures in the western area are capable of transmitting larger volumes of water to greater depths
under saturated conditions. However, under the prevailing, natural unsaturated conditions,
fractures with larger apertures or more densely fractured areas have higher air permeability,
enhancing air movement and evaporation, not saturated flow.
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2.3.3.6 Optical Televiewer Measurements

Fracture orientations were measured using Optical Televiewer, and Advances Logic Technologies OBI1-40
Optical Televiewer Probe, Serial No. 2710. The optical televiewer measures both dip angle and direction of
bedding and joint planes, as described fully in Annex Ill. The results of the optical televiewer were used to
elucidate the subsurface fracture regime at the MDA P Area; the results of this investigation are provided in
section 2.3.4 (Fracture Survey and Mapping).

2.3.3.7 Borehole Geochemistry

Samples were collected from boreholes 273, 526, and 554 and analyzed for cations (sodium, magnesium,
potassium, calcium, and barium) and anions (bromide, oxalate, chloride, fluoride, nitrite, nitrate, phos-
phate, and sulfate) to investigate whether variations in the observed EM conductivity could be attributed to
concentrations of ions through weathering or depositional processes. Core material samples were col-
lected systematically along the length of each core, with biased sampling from selected fracture zones and
subjected to drying, crushing and extraction with water. The resulting leachate was filtered and analyzed at
a geochemistry laboratory at the Laboratory’s EES-6 Group. The number of samples collected from bore-
holes 273, 526, and 554 were 19, 12, and 14, respectively. The borehole sampling and analysis is detailed
in Annex I,

Boreholes 526 and 554 exhibit similar distribution patterns for all anions, with the most significant trend
being maximum anion concentrations at approximately 38 ft below the surface. Borehole 273 had chloride
concentrations an order of magnitude higher than the other two boreholes at 62 ft below surface. This
result was mirrored in the cation analysis, which showed cations generally decreasing with depth and max-
imizing at 62 and 80 ft. With the exception of barium in borehole 526, all cation concentrations had similar
patterns with depth.

Because barium and nitrate are potential vadose zone contaminants at the MDA P Area, an additional
investigation was conducted to estimate the potential impact of barium and nitrate in the MDA P subsur-
face. Barium nitrate (Ba[NO3],) is highly soluble, thus any significant flow of liquid water will dissociate the
barium and nitrate, and the percolating water will cause relocation of the barium and nitrate to deeper parts
of the vadose zone. When barium nitrate dissolves, the barium species in solution is dominantly. Ba*?,
which tends to adsorb or form precipitates such as barium carbonate or barium sulfate (LANL 1998,
59730). Conversely, the two nitrate molecules released when barium nitrate dissolves are highly mobile
_anions (NOg-). ‘

The barium profiles for boreholes 273 and 526 show little indication of deep transport of barium. Nearly all
values are less than 1 mg/kg and these values are likely controlled by the concentrations of naturally
occurring barium in the tuff. The 0.3-ft sample from borehole 526 does have a concentration that indicates
some barium contamination. However, barium concentrations decrease below 2 ft to levels below tuff.
background, indicating minimal downward transport. Figure 2.3-2 shows the barium concentrations, with
depth for all confirmation samples; sitewide concentrations below approximately 4 ft are near or below tuff
background concentrations (LANL 1998, 59730).

2.3.4 Fracture Survey and Mapping

The objectives of the fracture characterization were to define the vertical and lateral variations in the fre-
quency and distribution of fractures as they affect the potential to transmit water in the bedrock. The frac-
tures were investigated by surface mapping, investigation of borehole cores, and in situ observations of
fractures within the boreholes. The surface fractures are shown on Plate 3.
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2.3.4.1 Surface Fracture Characterization

Fracture mapping was conducted in August 2001. Eight traverse lines were established along the MDA P
Area grid center markers: two east-west traverse lines on the gently sloping surface of non-welded Unit 4l;
three east-west traverse lines in Units 3 and 3T, and three north-south traverse lines orthogonal to the oth-
ers. Grid center markers were used for location control of all traverse lines. Compressed air was used
locally to clean the fracture exposures, although the thick veneer deposits on the steep, northern slope
precluded this method for the three traverse lines in Units 3 and 3T.

In summary, the statistical analysis of the preferred directions, apertures, and fracture densities indicate
that the fracture set, as a whole, has a statistically significant north-northwest preferred orientation of
N15W+26°. Fracture dip angles vary from sub-horizontal to steep. Plate 3 provides a schematic represen-
tation of the measured fractures.

Fracture density and aperture size increase across the MDA P Area from east to west. Fracture density is
greater in Units 3 and 3T than in Unit 4|, and ranges from 20 to 40 fractures per 100 ft. Fracture apertures
in Units 3 and 3T are as wide as 11 cm (in the west). In Unit 41, apertures are generally 1 to 2 mm wide,
though widths of approximately 50 mm were observed. The wider apertures in the west indicate post-cool-
ing extension resulted in the opening of pre-existing fractures. Although no major faults are associated with
the fracture zone, a small graben on the north side of Cafion de Valle appears to align with the zone of high
aperture width and high fracture density. A minor fault, the presence of the graben, and elevated fracture
density and enlarged apertures in Units 3 and 3T are attributed to deeper seated normal faulting in the
western portion of the site. The fracture results indicate that differences also exist in hydraulic properties
(and thus, the potential to transport water) from one side of the MDA P Area to the other.

2.3.4.2 Fracture Characterization of Borehole Cores

The six boreholes provided cores for the recording of fracture occurrence with depth. Cores were exam-
ined using hand-specimen investigation methods for the presence and nature of natural fractures: fre-
quency, dip, length, rubble zones, staining, and fracture-filing materials. The logging forms in section A-1.0
of Appendix A to Annex Il provide information on the borehole investigation.

Natural fractures and rubble zones were observed in all borehole cores. These are commonly associated
with welded units, although both are present in the partially welded Unit 4] and the upper, partially welded
portion of Unit 3. Many fractures are high-angle, but subhorizontal fractures are commonplace in the upper
portions of boreholes, likely due to weathering and unloading.

Fracture coatings consist largely of clays and black manganese oxides. Bright colors of the clays may indi-
cate that they were translocated from the surface. Clays tend to be darker, thicker, and more common
towards the west of the MDA P Area than in the east. An apparent increase in clay thickness to the west
may be attributable to sampling bias, as there are more, and deeper, boreholes in the west area, but the
larger apertures on the west would allow transport of clay as suspended or colloidal particles, whereas the
smaller apertures to the east would inhibit such transport.

Fractures in the west area capable of conducting the largest volumes of water as measured with the HPF,
however, appear to have weak clay and manganese oxide accumulations. This indicates that fractures
with the greatest capacity to transmit water may be the youngest and may be due to tectonic opening or re-
activation.
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2343 Fracture Characterization in Boreholes

Orientations of fractures within the boreholes were measured using an Optical Televiewer, an Advances
Logic Technologies OBI-40 Optical Televiewer Probe, Serial No. 2710. Optical borehole imaging indicates
that the subsurface orientations of fractures in Units 3T and 41 are largely unchanged or shifted slightly
eastward relative to surface measurements. The majority of the fractures measured in the boreholes were
in Unit 3 due to its stratigraphic thickness. The subsurface fractures from Unit 3 are shifted slightly west-
ward relative to the surface measurements, though this does not affect the overall resuits of the surface or
subsurface fracture mapping.

2344 Summary of Geophysical and Geochemical Results

Correlations of the lithological observations, fractures, geophysical logs, and geochemical data are sum-
marized here for the two regions of the MDA P Area that have distinct fracture-related differences: the
eastern region, as characterized by borehole 526 and the western region, as characterized by borehole
554. Also summarized is borehole 273, which represents the characteristics of the fracture regime beneath
the 387 Flash Pad at the watershed divide. The results are then interpreted within the context of subsur-
face transport processes.

2.3.4.41 Eastern Footprint—Data Summary

Borehole 526 represents the characteristics of the fracture regime beneath the eastern portion of the
MDA P Area. Figure 2.3-3 shows the combined geophysical and geochemical results for borehole 526.
Borehole 526 was drilled to a depth of 59.4 ft (approximately the level of the Cafion de Valle stream eleva-
tion) from a beginning surface elevation of 7420 ft above msl. The borehole was dry during and after drill-
ing. The stratigraphic data indicate that the underlying bedrock consists of a few feet of nonwelded Unit 41,
10 ft of welded Unit 3T, and 40 ft of the partially welded Unit 3 that grades to approximately 8 ft of the
welded portion. Unit 41 thickens southward from borehole 526 due to topography. Fractures were observed
throughout the core. Clay and manganese oxides in core fractures were largely absent, although clays at
28 ft were commonly 5 mm thick.

The HPF data indicate that fractures between the surface and 24 ft below surface contribute little to water
flow within the borehole and fractures within a zone 40 to 45 ft below surface are the largest contributors to
flow. The lower zone correlates strongly with high EM conductivity, maximum caliper radius, and maximum
concentrations of anions and sodium cations. The high EM conductivity zone extends to a maximum depth
of 54 ft, which coincides with an increase in welding of Unit 3 and minimal caliper, anion, and induced
water flow measurements.

2.3.4.4.2 Eastern Footprint—Data Interpretation

Data from the eastern footprint of the MDA P Area indicate that an accumulation zone of soluble salts
exists within the partially welded Unit 3 at 36 to 52 ft below ground surface, the bottom of which lies
approximately 20 ft above the active stream channel. The accumulation zone is a result of the evaporation
of percolated surface water that carried dissolved salts of nitrates and chlorides. Salts appear to have pen-
etrated the Unit 3 rock matrix and affected some weathering, as indicated by the caliper data. High EM
conductivity measurements, despite the nonconductivity of the accumulated salts, indicate that moisture
must be present in the rock matrices. Occasional EM conductivity lows likely represent local areas of mois-
ture paucity where drying is enhanced by larger fractures. Thus, salts may occur as aqueous solutions or
precipitate minerals, depending on the actual moisture regime of the subsurface.
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The opening of the fractures at 36 ft below surface are interpreted to cause a reduction in water flow. The
larger fractures serve as conduits of air flow, not of water flow, thus enhancing evaporation and the forma-
tion of precipitates. It is likely that the evaporation is facilitated by the interconnection of the subsurface
fractures with those exposed at outcrops along the south cliffs and benches of Cafion de Valle. The sub-
surface accumulation zone is interpreted to be the result of thousands of years of interaction of the frac-
tured rock with the local climate. Larger fractures are conduits of evaporation while smaller fractures,
microfractures, and rock pores are retention zones of residual moisture. Thus, the subsurface of the east-
ern footprint contains histonc signatures (both geochemical and geophysical) of drying conditions, not of
subsurface water flow.

2.3.44.3 Western Footprint—Data Summary

Borehole 554 represents the characteristics of the fracture regime beneath the western portion of the
MDA P Area. Figure 2.3-4 shows the combined geophysical and geochemical results for borehole 554.
Borehole 554 was drilled to 96 ft below surface (approximately 36 ft below the level of the Caiion de Valle
stream elevation) from a beginning elevation of 7422 ft above msl. The borehole was dry during and after
drilling. The stratigraphic data indicate that the underlying bedrock consists of a few feet of nonwelded Unit
41, 14 ft of welded Unit 3T, 34 ft of the partially welded Unit 3, and approximately 32 ft of welded Unit 3. Unit
4] thickens southward from borehole 554 due to topography. In outcrop, Units 3 and 3T are locally
intensely fractured and brecciated, with apertures 20 to 30 cm. Fractures were observed throughout the
core. Clay accumulations were common and typically 1 to 4 mm thick. Manganese oxides were scarce,
although a thick accumulation occurs intergrown with the foliated clays in the high-angle fracture at 76 ft
below surface.

The HPF data indicate that fractures above 35 ft below surface contribute little to water flow within the
borehole and fractures within the zone 35 to 38 ft below surface are the largest contributors to flow. This
lower zone correlates strongly with high EM conductivity, maximum caliper radius, and maximum concen-
trations of anions. The high EM conductivity zone extends to a maximum depth of 50 ft where there is an
increase in welding of Unit 3 and minimal caliper, anion, and water flow measurements.

2.3.4.4.4 Western Footprint—Data Interpretation

There is agreement in the results of the borehole geophysics studies of the west and east portions of the
MDA P Area. The data from borehole 554 indicate that an accumulation zone of soluble salts exists within
the partially welded Unit 3 at 35 to 49 ft below surface, the bottom of which lies approximately 20 ft above
the active stream channel. Fracture zones, rubble zones, and/or lost recovery zones are associated with
the extent of the accumulation zone, as with borehole 526. Apparent in borehole 554 are minor EM con-
ductivity peaks in addition to the primary peak of EM conductivity within the zone at 35 to 49 ft below sur-
face. Shallow anomalies were observed at 21 and 25 ft below surface and a deeper anomaly from 78 to 90
ft below surface. The shallow anomalies do not appear to be associated with observed fractures or high
concentrations of anions. In contrast, the deeper anomaly is associated with both fractures and high anion
concentrations. Local low EM conductivity is associated with larger fractures across the zone of high EM
conductivity, highlighting the association of small and large fractures.

The similarities of the soluble salt accumulation zones (particularly the extent and degree of accumulations
at approximately 35 to 50 ft below surface) beneath the east and west portions of the MDA P Area indicate
that similar processes have been active over some period of geologic time. The similarities also indicate
that the limiting factor is climate and annual precipitation, not the relative ability to transmit water. Differ-
ences between fracture densities and aperture size from one side of the MDA P Area to the other indicate
that differences should exist in potential hydraulic conductivity, as evidenced by the thicker, more extensive
clay accumulation in the west side fractures. As with the eastern footprint, the subsurface of the western
footprint contains historic signatures of drying conditions, not of subsurface water flow.
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2.3.4.4.5 387 Flash Pad—Data Summary

Borehole 273 represents the characteristics of the fracture regime beneath the 387 Flash Pad at the water-
shed divide. Figure 2.3-5 shows the combined geophysical and geochemical results for borehole 273.
Borehole 273 was drilled to 145.8 ft below surface (approximately 80 ft below the level of the Cafion de
Valle stream elevation) from a beginning elevation of 7453 ft above msl. The borehole was dry during and
after drilling. The stratigraphic data indicate that the underlying bedrock consists of 42 ft of nonwelded Unit
41, approximately 9 ft of the densely welded Unit 3T, approximately 34 ft of poorly welded Unit 3, and
approximately 35 ft of welded Unit 3 that grades to nonwelded Unit 3 with depth. Fractures were observed
throughout the core. Clay accumulations were typically abundant, with the exception of the scarcity of clay
at 48 ft below surface. Manganese oxides were few, although a thick accumulation occurs intergrown with
the foliated clays in a high-angle fracture at 117 ft below surface. HPF measurements were not collected
because of the influence of high flow rates at 125 ft below surface.

High EM conductivity was measured in two zones: 35 to 45 ft below surface and 65 to 90 ft below surface.
In contrast to boreholes 526 and 554, high zones of EM conductivity do not appear to correlate with caliper
logs in the shallow zone, but do weakly correlate with the deeper area of high EM conductivity at 55 to 85 ft
below surface. The shallower zone of high EM conductivity in borehole 273 is located across the welded
contact of Units 41 and 3T, which is both overlain and underlain by fracture zones. Nitrate concentrations
increase markedly across this interval, but other anions and cations do not accumulate at the 50 ft depth.
The deeper zone of high EM conductivity occurs in the partially welded Unit 3. A fracture at 62 ft below sur-
face contained many foliated to massive clays with few manganese oxide stains or clay intergrowths. Chlo-
ride and all cations peaked at depths of 62 and 80 ft below surface.

2.3.4.4.6 387 Flash Pad—Data Interpretation

Borehole 273 data indicate that a broad zone of soluble salt accumulation is present from approximately
35 to 90 ft below surface within the partially welded Unit 3. The upper portion of the zone has a small
increase in nitrate concentrations. Much of the zone exhibits high chloride and sodium concentrations.
Local low values of chloride and sodium at 61 and 74 ft below surface are correlated with either a fracture
zone or lost core, respectively, similar to results in boreholes 526 and 554 at 45 ft below surface. As found
with the other boreholes, the bottom of the zone is marked by the presence of welded tuff, indicating that
the partially welded matrix is acting as an absorbent. Geochemistry data from the subsurface fractures are
interpreted to cause a reduction in water flow, serving instead as conduits of air flow. The subsurface
beneath the 387 Flash Pad also contains historic signatures of drying conditions, not of subsurface water
flow.

2345 Conceptual Model of Bedrock Fracture Flow System

The MDA P Area lies on the south rim of Cafion de Valle in a transition zone where fracture density and
aperture decrease from west to east. The site is underlain by Units 3 and 4 of the Bandelier Tuff. The par-
tially to densely welded Units 3 and 3T form the cliffs and benches of the canyon walls, and the nonwelded
Unit 4l forms the gentle slopes from the topographic bench southward to the surface of the former 387
Flash Pad at the watershed divide.

The MDA P Area is located within a small, open watershed with no springs or other natural, perennial
sources of water. Precipitation as snowfall or rainfall in the watershed provides ephemeral runoff to two
arroyos that provide hydrologic boundaries on the east and west margins of the site. Additionally, a north-
south trending man-made trench bisects the eastern exposed tuff region and diverts overland flow to the
east arroyo. Direct precipitation is the only source of surface water transport within the interior portion of
the site. Current conditions promote runoff and inhibit infiltration.
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The empirical data collected in the boreholes indicate a conceptual model of vadose zone transport that is
dominated by infiltration of precipitation to bedrock (Figure 2.3-6). The unsaturated fracture flow system is
dominated by downward vertical movement of surface precipitation and is largely mitigated by evaporation.
A salt accumulation zone is apparent in all boreholes within 30 to 90 ft of the surface, which is above the
stream level of Cafion de Valle. The top of the accumulation zone represents the opening of the fracture
system and the bottom of the zone represents a decrease in matrix porosity and an increase in welding.
The accumulation zone is a signature of historical downward transport and represents the response of the
fracture system to the semi-arid climate over thousands of years. Ultimately, the availability of water is the
limiting factor of subsurface flow; thus, even though fractures in the western zone are capable of transmit-
ting more water than the eastern fractures, there is little water in the semi-arid system for fracture flow to
occur.

The lack of water observed in all boreholes during or after drilling indicates that the saturated conditions
along the Carion de Valle stream do not extend laterally to produce a continuous perched water table
beneath the MDA P Area (though saturated ribbons may be present, these were not encountered). The
removal of all surface soils and unconsolidated deposits has resulted in a reduction of the subsurface
moisture regime and has increased drying of the subsurface bedrock under the MDA P Area. Surface flow
is the only mechanism identified for the offsite transport of residual contamination from the MDA P Area.
The effects of fracture flow are limited to subsurface effects and are also limited to the accumulation zone.
Residual contamination in the subsurface will be mobilized only if the current balance between percolation
and evaporation is altered via a long-term change in surface water hydrology (e.g., climate change) or the
creation of a perennial source of surface water input.

2.3.4.6 Groundwater Assessment

As provided in the NMED-approved MDA P closure plan (LANL 1995, 58713), this report provides the
basis for demonstrating that a post-closure permit, including groundwater-monitoring requirements, is not
required because

+ the MDA P closure meets the standards for closure by removal or decontamination in
20.4.1.500 NMAC, 264.258, in accordance with 20.4.1.900 NMAC, 270.1(c)(5)(i); and

« the closure meets the provisions of EPA Policy Directive 9476.00-14 (EPA 1998, 73778),
which provides the criteria by which a regulated unit may be clean-closed without a groundwa-
ter monitoring system in place. The policy directive states that in addition to meeting the clo-
sure standards prescribed in 40 CFR 270.1(c)(5) and (6) (as adopted by 20.4.1.900 NMAC),
the facility must also make a demonstration in accordance with applicable waiver require-
ments found in Section 264.90(b)(4) (as adopted by 20.4.1.500 NMAC). According to the pol-
icy directive, clean-closing units need to show that the properties of the waste constituents,
together with the geochemical environment of the site, show no potential for migration to
groundwater during the active life and any post-closure care period.

As detailed in other sections of this document, the Laboratory has met the closure by removal or decon-
tamination standards set forth in 20.4.1.900 NMAC, 270.1(c)(5) and (6). The information in this section is
intended to summarize how the MDA P closure meets the policy directive criteria and the applicable waiver
requirements of 20.4.1.500 NMAC, 264.90(b)(4).
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MDA P is located within a small, open watershed with no springs or other natural, perennial sources of
water. Therefore, overland flow from precipitation is the only potential mechanism for the transport of resid-
ual surface contamination at MDA P. Ephemeral runoff is currently directed to two arroyos that provide
hydrologic boundaries on the east and west margins of the site. Analytical results from confirmation sam-
ples show that residual surface contamination is at concentrations that do not pose a potential unaccept-
able current or future risk to human health and ecological receptors. Hence, all surface contaminant
sources within MDA P that would be subject to erosion and surface transport have been removed from the
site.

The conceptual model of fracture flow at MDA P (see section 2.3.4.5), which is based on the empirical data
derived from the Phase Il borehole geophysical and gecchemical studies, is that the current conditions at
the site promote runoff and inhibit infiltration. Percolation through the bedrock is likely dominated by frac-
ture flow, while the vadose zone itself is unsaturated. The vertical migration of water and contaminants is
mitigated by evaporation, and flow within the fractures is largely controlled by gravity and capillary forces.
Residual contamination in the subsurface would only be mobilized if the current balance between percola-
tion and evaporation were altered through a long-term change in surface water hydrology (e.g., resulting
from climate change). The potential for future subsurface mobilization and transport of residual contami-
nants has been mitigated at the site because of waste removal from MDA P during closure. The surface-to-
groundwater pathway beneath the site is limited because the vadose zone properties inhibit alluvial water
transport to lower zones beneath the site, including the regional aquifer (approximately 1200 ft below
ground surface [bgs]).

Runoff and infiltration are controlied by precipitation, soil storage capacity, and hydraulic conductivity.
Annually, snowmelt is likely to be the dominant source of infiltration from precipitation, primarily due to low
evapotranspiration rates during the colder months of the year. Although the deeper soils at the site have
relatively high water storage capacity, such that water is held within the roating zone of plants, this soil
moisture is readily removed by plant and atmospheric evapotranspiration processes and is not a source for
water infiltration to the subsurface. Also, even though the water storage capacity of the soils and coliuvium
on the gently sloping mesa top from the watershed divide toward the cliffs along Cafion de Valle is rela-
tively high, infiltration is inhibited by the barren outcrops and cliffs along Cafion de Valle, and airflow in the
fractures create drying conditions. Thus, infiltration and subsurface fracture flow is not of concern for the
soils at the site with high water storage capacity. Fracture flow in the subsurface is initiated only if water is
ponded on exposed bedrock or when the soil-bedrock interface reaches near-saturated conditions. The
removal of ali unconsolidated deposits across the interior of MDA P has eliminated ponded water sources
at the surface.

No water was encountered during or after drilling in any of the six boreholes drilled at MDA P. The lack of
moisture in the boreholes rendered the neutron moisture measurements unusable because the extreme
dry conditions of the boreholes were beyond the tolerance limits of the measurement instrumentation. This
lack of borehole water indicates that saturated conditions along the Cafion de Valile stream do not extend
laterally to produce a continuous perched water table beneath MDA P. MDA P lies on a geologic transition
from a graben structure to the west and a bedrock promontory to the east. There is strong evidence that
geologic features in MDA P differ from those in surrounding areas, such that perched water, found as
ephemeral saturated “ribbons” in the subsurface west and southwest of MDA P (at approximately 100-200
ft bgs, and manifest in SWSC, Burning Ground, and Martin Springs), is not present beneath MDA P. This
conclusion is supported particularly by the lack of water encountered in Borehole 554. This borehole is
located adjacent to a potential bounding fauit where perched water would likely have been observed, were
it present. Additionally, historical data collected at MDA P found no evidence of saturated conditions in the
vadose zone beneath the site (LANL 1995, 58713). This includes five boreholes drilled in 1988 on and
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around MDA P and nine shallow boreholes drilled along the north face of MDA P at the level of Cafion de
Valle.

A salt accumulation zone is present in ali boreholes within the 30- to 90-ft depth interval This accumulation
represents the long-term balance of matrix absorption and evaporation cycles and is a signature of histori-
cal downward transport that likely required thousands of years to develop. The accumulation zone is inter-
preted to represent the response of the fracture system to the regional semi-arid climatic conditions driven
by the most recent interglacial period, which has been in effect for 8000 to 12,000 yr. The accumulation
zone provides evidence that iransport to the subsurface has occurred, but that evaporative forces and the
drying conditions of the vadose zone prevent deeper transport. Of particular importance is that the accu-
mulation zone is entirely above the stream level of the Cafion de Valle, indicating that subsurface fransport
to a saturated zone has not occurred.

In summary, the removal of all surface soils and unconsolidated deposits from a large portion of MDA P
has reduced the subsurface moisture regime and has increased drying of the subsurface bedrock under
the MDA P footprint. Subsurface flow is dominated by gravity and capillary forces and residual contamina-
tion at depth is “trapped” in the accumulation zone, e.g., vertical migration of contaminants is not likely to
occur below this zone. Ultimately, the avaitability of water is the limiting factor of subsurface flow; thus,
although the western fractures are capable of transmitting more water than the eastern fractures, there is
not enough water in the semi-arid system for such flow to occur. Residual contamination in the subsurface
may bemobilized only if the current balance between percolation and evaporation is altered.

The investigation of residual contamination at depth was performed in accordance with the NMED-
approved MDA P closure plan (LANL 1995, 587 13) and subsequent modifications. As described by EPA in
OSWER Policy Directive No. 8476.00-18, soil sample results and vadose zone data may be used as a sur-
rogate for groundwater sampling data in a hydrogeologic setting where the water table is located at signifi-
cant depths from the surface to demonstrate no migration of contaminants from the soil. The MDA P
closure plan committed to addressing this by defining the depth of contamination in the vadose zone using
the Phase |l confirmation sampling analytical results of near-surface soil and tuff samples and the deeper
borehole core samples. Analytical resuits from confirmation samples do not show residual contamination
at depth at concentrations that pose unacceptable current or potential future risk to human health and eco-
logical receptors. Below approximately 4 ft, the concentrations of all contaminants identified for MDA P
soils decrease to levels that are either non-detect or are at or below soil BVs (LANL 1998, 59730). Below
approximately 8 ft, the concentrations of all contaminants identified for MDA P tuff decrease to levels that
are either non-detect or are at or below tuff BVs (LANL 1998, 59730), with the exception of a few inorganic
chemical concentrations above BVs and a few detections of trace concentrations of RDX and HMX. A con-
servative estimate of the depth of residual contamination at MDA P is 10 ft for all chemicals. Additionally,
the analysis of the confirmation samples at depth indicates that inorganic and organic chemicals deter-
mined to be COPCs are not accumulating at elevated concentrations within the depth interval defined as
an accumuilation zone for the MDA P.

Therefore, the analytical and geochemical data demonstrate that the potential for transport of residual con-
tamination from MDA P to the regional aquifer is mitigated because

» the residual contamination at MDA P is confined to the upper 10 ft of the soil and tuff,

» the vadose zone properties beneath MDA P limit the potential subsurface transport of contam-
inants to a depth no greater than the accumulation zone (30 to 90 ft bgs),

* the transport of residual contamination from MDA P in the surface soils and tuff to alluvial and
perched systems outside the unit boundaries {e.g., in Cafion de Valle) is limited by the lack of
contaminants and viable surface and subsurface water transport mechanisms, and
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« the depth to the regional aquifer (approximately 1200 ft bgs) is well below the maximum extent
of transport mechanisms from the surface or near-surface of MDA P.

2.3.5 Confirmation Sampling

Confirmation sampling within the MDA P Area was performed to provide a basis for determining the poten-
tial risk to human and ecological receptors due to residual contamination remaining in the soil and {uff after
the completion of the Phase | excavation and removal activities, Additional sampling included borehole
sampling for the purposes of evaluating (1) the historical transport of contaminants through the bedrock
underlying the MDA P Area, as determined by the sampling of cores for the same analytical suites as sam-
pled in the surface soil and tuff and the sampling of borehole vapors; and (2) the potential for future trans-
port through the vadose zone to groundwater, as determined by the focused geochemical and geophysical
analysis of the boreholes, including the sampiing for ionic species.

This section details the methods used for sample collection, the rationale for the selection of confirmation
sample locations, and the analytical suites sampled for in the confirmation samples. Data QA/QC mea-
sures, as relevant o the determination of data adequacy and data accuracy are provided in detail in
Attachment 2 to Appendix A.

Results of Phase !l sampling and analyses, including the sampling of the boreholes, are detailed in the
May 2002 NMED-approved closure plan modification {see Table 4-2 in LANL 2002, 73159) and are sum-
marized in section 2.3.5.2.1. There are differences between the sampling indicated in Table 4-2 of the May
2002 modification and the final sampling as of January 2003. These differences represent slight discrepan-
cies in Table 4-2 (less than 6% of the total samples collected for any given analyte group) and changes in
sampling due to the additional excavation performed in September 2001 which were not captured in Table
4-2 of the May 2002 modification. Twelve samples were removed from the Phase ! sampie database
because the locations from which these samples were taken were later excavated. Variances related to the
Phase |l confirmation sampling are summarized in section 2.3.5.4 and 2.4.

2.3.51 Sample Collection Methods

Samples were collected in accordance with the SAP (LANL 1999, 63546). Approved ER Project SOPs
were used for the locating of samples, sample collection, health and safety screening, sample shipping
and storage, and maintenance of field records. Table 2.2-2 lists the SOPs that were used during the
MDA P Area Phase Il confirmation sampling.

2.3.5.2 Sample Locations and Depths

2.3.5.2.1 Confirmation Samples

Discrete grab samples were collected from the center of grid cells that were based on a 10- x 10-m grid
system laid across the MDA P Area. Each grid cell was given a unique number, which was used to identify
the confirmation sample locations. Confirmation samples were collected at surface (defined here as 0 to

1 #), subsurface (defined here as 2 fo 3 ft), and deep subsurface (defined here as >3 ft) depths. A total of
200 grid cells were sampled from depths of 0.5 to 78 ft. The grid used for sampling is shown on Figure 1.5- .
1. Phase Il sample locations are shown on Plate 4. Sampling was performed to provide sufficient data for
the determination of clean closure.

Additional sample iocations beyond the original commitment in the SAP (LANL 1999, 63546) were
selected using the following, tiered approach:

»  grid cells with post-excavation RDX field-screening results exceeding 16 mgl/kg;
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+ grid cells with post-excavation barium field-screening results exceeding 2000 mg/kg; and

+ low-lying areas determined to have an increased potential for receiving deposition or areas
with obvious deposition present.

Worker health and safety concerns were associated with the sampling of locations with slopes that
exceeded 30%. Some grid centers identified at locations with slopes in excess of 30% were offset to loca-
tions within the given grid cells to areas with acceptable slopes (<30%). However, if no acceptable siopes
occurred within a given grid cell, the sampling location was offset to an unsampled grid cell in close prox-
imity with appropriate slope conditions. For the majority of the pre-determined sample locations with slopes
greater than 30%, acceptable slope conditions existed within the grid cells, such that sampling in a proxi-
mal grid was not required.

The grid locations of the samples identified for analysis of organic chemicals followed the selection proto-
col outlined in LANL. (2000, 67481): grid cells for which Phase | analytical sample results exceeded either
0.3 of the appropriate ecological screening levels (ESLs) or 0.1 of the appropriate human health SALs
were also sampled in Phase [l

The locations of the final Phase 1l confirmation samples, as shown on Plate 4, were based on the original
commitments made in the SAP (LANL 1998, 63546) and presented in revised Figure 2.1, “MDA P Phase Il
Confirmatory Sample Locations” (LANL 2000, 67481); subsequent deviations to the sample locations were
presented in a letter (LANL 2001, 70252) and were approved by the NMED on May 30, 2002. Because of
the NMED’s approval, changes fo the sample locations indicated in the letter (LANL 2001, 70252) are not
presented as deviations; rather, only sample location changes summarized in section 2.3.5.4 are consid-
ered deviations to the approved Phase 1l sample locations.

More than 300 unigue location and depth combinations are included in the confirmation sample database
because many of the 200 grid cells identified for confirmation sampling had samples collected from more
than one depth. :

2.3.5.2.2 Borehole Samples

As described in section 2.3.2.1, the investigation of residual contamination at depth was accomplished with
the drilling of four boreholes in grid cells 516, 526, 554, and 557. A fifth borehole located in grid cell 273
was drilied to 145.8 ft for the primary purpose of geologic logging; however, analytical data derived from
the sampling of Borehole 273 were included in the risk analysis (0-5 ft only), along with the sample resuits
from Boreholes 516, 526, 554, and 557.

2.3.5.2.3 Baseline Samples

The SAP (LANL 1998, 63546) and May 2002 modification (LANL 2002, 73150) detailed the collection of
*baseling” samples to determine whether the Phase | activities may have introduced additional levels of
residual contamination beyond the historic activities in the areas used for conducting Phase | activities
(e.g., staging, decontamination, storage, and loading areas). However, the topsoil and unconsolidated
materials in the majority of the staging areas were entirely removed during the Phase 1 activities. In other
staging areas where removal was not complete, significant portions were excavated during Phase | and
the remaining soil passed the field screening process. Thus, locations originally identified for baseline
sampling were included within locations later considered for the Phase Il confirmation sampling, obviating
the need to separate baseline locations from confirmation sample locations.
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2.3.5.2.4 Sampling Across Strata

The SAP (LANL 1999, 63546) defined a minimum number of sample locations based on “strata” (i.e.,
unique areas of concern within the MDA P Area boundaries), for a total of 179 locations. The purpose of
this original sample design was to provide for an appropriate number of samples for which potential risk to
receptors within each stratum could be evaluated. It was then proposed that the resulis of each stratum be
compared to determine an appropriate level of grouping and thus, spatial scale, of the final risk analysis.
This approach to the risk analysis was obviated by the decision to screen for potential risk at the MDA P
area with respect to the two, distinct regions of potential transport and receptor exposure remaining at the
site after the completion of the Phase | excavation and removal activities, as agreed upon by the Labora-
tory with the NMED and with EPA Region 6 personnel (LANL 2002, 73791).

2353 Sample Analytical Suites

Table 2.3-2 presents the analytical suites, total number of confirmation samples in the May 2002 modifica-
tion {LANL 2002, 73158), and total number of confirmation samples collected after all waste removal and
sampling activities had been completed {January 2003).

Table 2.3-2

MDA P Area Phase Il Confirmation Sample Summary: Analytical
Suites and Total Number of Samples in Soil and Tuff

Total Samples  |Final Total Soiland | Total Duplicates Final Total
Reported in May Tutf Samples® | Reported in May 2002 | Duplicates
2002 Closure Plan | (as of January Closure Plan {as of January
Analyte Type Modification? 2003) Modification 2003)
TAL metals 3n 290 34 29
Hexavalent chromium 3an 290 34 29
Mercury 31 290 34 29
Perchlorate 60 61 10 9
Reactive cyanide 5 3 o o
Reactive sulfide 5 7 0 0
Total Cyanide 5 o 0 0
Dioxins/Furans 5 7 0 0
Herbicides (chlorinated) 5 7 0 0
HE 313 291 34 29
PCBs 5 7 0 0
?:Zt::g::lorine) 5 7 0 0
SVOCs 313 276 34 29
VOCs 23° 10 1 0
Gamma spectroscopy 5 7 0 0
Gross alpha/gross beta 5¢ 0 0 0
Isotopic uranium 7 7 0 0
Asbestos 5 7 0 0
pH 5 7 0 0

2 Total of confirmation samples used in risk analysis: soil and tuff samples, borehole core samples, and baseline samples.
% Includes 10 borehole VOC vapor samples.
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2.3.5.3.1 Borehole Samples

Five boreholes were sampled for TAL metals, hexavalent chromium, mercury, perchlorate, HE, SVOCs,
and VOCs, as summarized in Table 2.3-3.
Table 2.3-3

MDA P Area Phase |l Borehole Sample Summary: Analytical Suites
and Total Number of Samples

Total Borehole Samples
Analyte Reported in May 2002 | Final Total Borehole Samples
Type Closure Plan Modification {as of January 2003)

TAL metals 12 38
Hexav_aﬂent 12 a8
chromium

Mercury 12 38
Perchlorate 8 16
HE 12 39
8SVOCs 8 24
VOCs 10° 16°

2 VOCs referred to in May 2002 closure plan modification were for VOCs as
vapors only and included two QA/QC samples.

b includes samples for VOCs collected from borehole cores (5) and VOCs as
vapors (11, including 3 QA/QC samples).

The results of the borehole VOC vapor sampling are included in this section, as additional information on
potential contamination at depth. Eight borehole vapor samples from Boreholes 526, 554, and 557 were
analyzed with SUMMA canisters for 62 VOC analytes. A minimum of two samples (plus one duplicate in
Borehole 557) were collected from each borehole (as detailed in LANL 2001, 70252). The samples taken
are summarized by depth in Table 2.3-4.

Table 2.3-4
VOC Vapor Samples in Boreholes, by Depth
. Sample Depth
Location ID? Sample ID )

16-20526 0816-01-0268 26-28
16-20526 0816-01-0267 44-46
16-20554 0816-01-0283 37-39
16-20554° 0816-01-0277 76-78
16-20554° 0816-01-0284 76-78
16-20557 ‘ 0816-01-0270 18-20
16-20557 (duplicate) 0816-01-0271 18-20
16-20557 0816-01-0269 54-56

2 The final three digits identify the borehole.

b Borehole 554 was sampled on two dates at the 76- to 78-ft depth inter-
val. These are considered unique samples, not duplicates.

Vapor sampling for VOCs was conducted on August 9 and October 10, 2001. Four types of QA samples
were collected and analyzed, including duplicates: an equipment blank of zero grade air (zero grade air is
a common term for air that is certified to be free from VOC contamination) or nitrogen drawn through the
sampling apparatus in the working area; two field (atmospheric} blank samples; and a performance evalu-
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ation sample/calibration gas sample taken from a tank of a certified gas mixture. The SUMMA canister
sampling was performed using EPA Method TO-14 (gas chromatography/mass spectrometry) (EPA 1999,
70063) and collected according to LANL ER-SOP 6.31, “Sampling Atmospheric and Sub-Atmospheric Air
Sampling,” using a downhole straddle packer. Laboratory QA for EPA Method TO-14 includes internal
standards, surrogates, replicates, blanks, laboratory control samples, and reference standards. Before the
sampling was performed, each depth was purged and monitored with field instruments until carbon dioxide
levels stabilized at values representative of subsurface pore-gas conditions. Soil vapor was collected from
2-ft intervals of the borehole isolated by two, six-ft pneumatic packers. Soil vapor was first purged from the
isolated zone with a 19-mm mercury vacuum until carbon dioxide concentrations stabilized to ensure for-
mation air was being screened. The SUMMA canister samples were then collected and submitted for VOC
analysis.

Table 2.3-5 summarizes the analytical data, including number of analyses, number of detections, rmaxi-
mum and minimum values. Of the 62 VOCs included in the analysis, 24 VOCs were detected. The
detected VOC analytes are summarized in Table 2.3-6, by borehole and sample ID.

Table 2.3-5
Summary of VOC Vapor Sample Analytical Results
Concentration
Number of | Number of Range
Analyte Analyses® | Detects® (ppbv™®©)

Acetone 9 9 20-5200
Benzene g 0 0.84-[18]
Benzyl chloride 9 0 [0.84]-[18]
Bromodichioromethane 9 0 [3.40]-[70]
Bromoform 9 0 [3.40]-[70]
Bromomethane 9 0 [0.84]-[18]
Butadiene[1,3-] 9 0 [3.401-[70]
Butanol[1-] 9 0 [8.40}-[180]
Butanone[2-] g 7 [3.40]-{110]
Carbon disulfide 9 7 {3.50}-[70]
Carbon tetrachioride 9 5 [0.84]-24
Chlorabenzene 9 0 [0.84]-[18]
Chlorodibromomethane 8 0 [3.40]-[70}
Chiorodifluoromethane 9 0 [3.40)-[70]
Chloroethane 9 0 [0.84]-[18]
Chloroform 9 3 [0.86]-{18]
Chloromethane ] o [0.84]-[18]
Cyclohexane 9 0 [3.40}-{70]
Dibromoethane([1,2-] 9 0 [0.84]-{18]
Dichloro-1,1,2,2-tetraflucroethane[1,2-] 9 0 [0.84]-[18]
Dichlorobenzenel1,2-] 9 0 [0.84]-[18]
Dichlorobenzene{1,3-] g 0 [0.84]-[18]
Dichlorobenzene1,4-] g 0 [0.84]-[18]
Dichlorodifluoromethane 9 3 [0.84]-[18]
Dichloroethane[1,1-] 9 0 [0.84]-[18]
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Table 2.3-5 (continued)
Summary of VOC Vapor Sample Analytical Results

Concentration
Number of | Number of Range
Analyte Analyses? | Detects? (ppbv™©)

Dichloroethane[1,2-] 9 1 [0.84]-[18]
Dichloroethene[1,1-] 9 0 [0.84]-[18]
Dichloroethene[trans-1,2-] 9 0 [3.40]-[70]
Dichloropropane[1,2-] 9 0 [0.84]-[18]
Dichloropropene[cis-1,3-] 9 0 [0.84]-[18]
Dichloropropene][trans-1,3-] 9 0 [0.84]-[18]
Dioxane[1,4-] 9 0 [3.40]-{70]
Ethanol 9 6 [3.40]-[70]
Ethylbenzene 9 7 [0.88]-{18]
Ethyltoluene[4-] 9 1 [3.40]-[70]
Hexachlorobutadiene 9 0 [0.84]-[18]
Hexane 9 0 [3.40]-[70]
Hexanone[2-] 9 2 [3.40)-{70]
Methanol 9 0 [84]-{1800]
Methy! tert-butyl ether 9 0 [3.40]-[70]
Methyl-2-pentanone[4-] 9 0 [3.40]-[70]
Methylene chioride 9 1 [0.84]-48
n-Heptane 9 0 [3.40]-[70]
Propanol[2-] 9 4 [3.40]-2100
Propylene 9 1 [3.40]-{70]
Styrene 9 0 [0.84]-[18]
Tetrachloroethane[1,1,2,2-] 9 0 [0.84]-[18]
Tetrachloroethene 9 7 [0.88]-{18]
Tetrahydrofuran 9 0 [3.40]-{70]
Toluene 9 8 [0.88]-69
Trichloro-1,2,2-trifluoro-ethane[1,1,2-] 9 0 [0.84]-[18]
Trichlorobenzene[1,2,4-] 9 0 [0.84]-[18]
Trichloroethane[1,1,1-] 9 3 [0.84]-{18]
Trichloroethane[1,1,2-] 9 0 [0.84]-[18]
Trichloroethene 9 6 [0.86]-[18]
Trichlorofluoromethane 9 -3 [0.84]-[18]
Trimethylbenzene[1,2,4-] 9 7 [0.88]-[18]
Trimethylbenzene{1,3,5-] 9 2 [0.86]-[18]
Vinyl acetate 9 0 [3.40]-[70]
Vinyl chloride 9 0 [0.84]-[18]
Xylene[1,2-] 9 7 [0.88]-[18]
Xylene[1,3-]+xylene[1,4-] 9 . 8 [0.88]-18

2 Field blanks and equipment blanks not included.
b ppbv = parts per billion by volume.
¢ Brackets indicate a nondetect.
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Table 2.3-6
Detected VOCs in Borehole Vapor Samples

Depth Sample Value
Analyte Borehole Location Sample D {f) {ppbv)
Acetone 526 0816-01-0268 26-28 300
0816-01-0267 44-46 20
554 0816-01-0283 37-39 29
0816-01-0277 76-78 5200
0816-01-0284 76-78 180
657 0816-01-0270 18-20 70
0816-01-0271 18-20 45
0816-01-0269 54-56 37
Butanonef2-] 526 0816-01-0268 26-28 11
554 0816-01-0283 37-38 68
0816-01-0277 76-78 110
0816-01-0284 76-78 79
857 0816-01-0270 18-20 26
0816-01-0271 18-20 20
0816-01-0269 54-56 | 11
Carbon Disulfide 526 0816-01-0268 26-28 51
0816-01-0267 44-46 42
554 0816-01-0283 37-39 3.60
0816-01-0284 76-78 7.10
557 0816-01-0270 18-20 12
0816-01-0271 18-20 12
0816-01-0269 54-56 36
Carbon Tetrachloride 526 0816-01-0268 26-28 0497
0816-01-0267 44-46 15
857 0816-01-0270 18-20 1.10
0816-01-0271 18-20 0.97
0816-01-0269 54-56 24
Chioroform 554 0816-01-0283 37-38 1.20
0816-01-0284 76-78 1.5
557 0816-01-0269 54-56 240
Dichlorodifluoromethane 526 0816-01-0268 26-28 4.5
0816-01-0267 44-46 5.30
557 0816-01-0269 54-56 1.30
Dichloroethane[1,2-] 526 0816-01-0267 44-46 1
Ethanol 526 0816-01-0268 26-28 7.20
0816-01-0267 44-46 13
554 0816-01-0284 76-78 3.8(J)
557 0816-01-0270 18-20 18
0816-01-0271 18-20 9.70
557 0816-01-0269 54-56 6.70
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Table 2.3-6 {continued)
Detected VOCs in Borehole Vapor Samples
Depth Sample Value
Analyte Borehole Location Sample ID {ft) {ppbv)
Ethylbenzene 526 0816-01-0268 26-28 1.20
0816-01-0267 44-46 1.20
554 0816-01-0283 37-39 3.40
0816-01-0284 76-78 45
557 0816-01-0270 18-20 1.60
0816-01-0271 18-20 1.30
0816-01-0269 54-56 1.20
Ethyltoluene{4-] 554 0816-01-0284 76-78 6.10
Hexanone[2-] 557 0816-01-0270 18-20 6
' 0816-01-0271 18-20 6.40
Methylene Chioride 526 0816-01-0267 44-46 48
Propanol[2-] 526 0816-01-0268 26-28 320
0816-01-0267 44-46 5
554 0816-01-0277 76-78 2,100
0816-01-0284 76-78 17
Propylene 857 0816-01-0269 54-56 4.80
Tetrachloroethene 526 0816-01-0268 26-28 2.20
0816-01-0267 44-46 25
554 0816-01-0283 37-39 1.20
0816-01-0284 76-78 1.40
557 0816-01-0270 18-20 3.40
0816-01-0271 18-20 240
0816-01-0269 54-56 1.90
Toluene 5286 0816-01-0268 26-28 49
0816-01-0267 44-48 19
554 0816-01-0283 37-39 9.40
0816-01-0277 76-78 18
0816-01-0284 76-78 10
557 0816-01-0270 18-20 69
0816-01-0271 18-20 60
0816-01-0269 54-56 39
Trichloroethane{1,1,1-] 526 0816-01-0268 26-28 3.10
0816-01-0267 44-46 5.80
557 0816-01-0269 54.56 2.30
Trichloroethene ) 526 0816-01-0268 26-28 570
0816-01-0267 44-46 11
554 0816-01-0284 76-78 1.5
557 0816-01-0270 18-20 7.40
0816-01-0271 18-20 5.10
0816-01-0269 54-58 4.40
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Tabie 2.3-6 (continued)
Detected VOCs in Borehole Vapor Samples

Depth Sample Value
Analyte Borehole Location Sample ID {ft) {ppbv)
Trichlorofluoromethane 526 0816-01-0268 26-28 2.20
0816-01-0267 44-48 2.60
557 0816-01-0269 54-56 1.10
Trimethylbenzene{1,2,4-] 526 0816-01-0268 26-28 2
0816-01-0267 44-46 1.70
554 0816-01-0283 37-39 3.60
0816-01-0284 76-78 6.90
557 0816-01-0270 18-20 2.80
0816-01-0271 18-20 3
0816-01-0269 54-56 2.10
Trimethylbenzene(1,3,5-] 554 0816-01-0283 37-39 1.30
0816-01-0284 76-78 2.20
Xylene[1,2-] 526 0816-01-0268 26-28 2.20
0816-01-0267 44-46 1.90
554 0816-01-0283 37-39 7.20
‘ 0816-01-0284 76-78 8.10
557 0816-01-0270 18-20 2.60
0816-01-0271 18-20 2.20
0816-01-0269 54-56 2.10
Xylene{1,3-]+xylene[1,4-] 526 0816-01-0268 26-28 5.30
0816-01-0267 44-46 5
554 ‘ 0816-01-0283 37-38 14
0816-01-0284 76-78 18
557 0816-01-0270 18-20 6.60
0816-01-0271 18-20 5.80
0816-01-0269 54-56 55

2 J = gstimated quantity.

VOC concentrations were generally detected in the ppbv range in each sample, with the exception of ace-
tone and [2-]propanol, both detected in ppmv in sample 0816-01-0277. However, these two VOCs had
substantially lower concentrations measured in the sample duplicate (0816-01-0284). Detected com-
pounds included trichloroethene, tetrachloroethene, benzene, toluene, ethylbenzene, and xylene (BTEX)
components, acetone, and Freons. Several compounds were detected in the QA samples, including
butanone and [2-]propanol.

Results of the borehole vapor sampling at MDA P indicate VOCs are present at very low concentrations in
subsurface pore gas. The subsurface environment at MDA P is relatively dry (<20% moisture by volume)
with limited organic content. Additionally, the VOCs detected at the site have relatively high vapor pres-
sures. Given these factors, it is likely that these VOCs are restricted to the vapor phase and are not indica-
tors of contamination of soil or tuff. in the absence of liquid water and organic material, these VOCs would
not be present at detectable concentrations sorbed onto the tuff matrix,
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The compounds detected in the vapor phase at the MDA P Area are indicative of those commonly associ-
ated with industrial waste. Furthermore, disposal and excavation activities at MDA P involved the use of
heavy equipment, which likely introduced small amounts of petroleum products through exhaust and
equipment leaks. Industrial waste was present on the surface for over fifty years at the site. Vapors from
this material would have diffused into the underlying tuff at low concentrations and remain as residual pore
gas contamination. Therefore, the vapor phase contaminants detected in pore gas in the boreholes at the
MDA P Area are not unexpected and are consistent with known sources of contamination. VOCs as
vapors in the boreholes are at trace levels and generally decrease with depth, indicating that contamina-
tion at depth does not occur,

2.3.5.3.2 Data Quality Assessment

All data collected for the Phase li confirmation sampling were validated in accordance with the require-
ments of the QA project pian (LANL 1996, 54609) and the Laboratory ER Project analytical services state-
ment of work for contract iaboratories (LANL 2000, 71233). Data QA/QC is detailed in Appendix B.

The data review determined that the data are of good quality and are sufficient for validating the demon-
stration of clean closure.

2.3.54 Phase ll Variances

A few operational variances and deviations associated with the Phase |l closure implementation activities
for the MDA P Area were identified previously in a number of letters and/or Class | closure modification
requests, as detailed in section 2.4 (see Table 2.4-1); these changes were incorporated into the NMED-
approved May 2002 request for closure ptan modification (LANL 2002, 73159). Thus, all changes to the
Phase 1i activities covered by LANL 2002 (73159), are no longer represented as deviations or variances,
according to the definition of such changes in the MDA P closure plan {(LANL 1995, 58713). Approved
Phase 1l changes include changes related to the borehole investigations and changes to the Phase 1l sam-
pling plan. With the exception of MDA P closure plan changes that may have aiso impacted the closure
implementation of the 387 Flash Pad due to the overlap in closure activities, no additional changes were
identified for the 387 Flash Pad closure implementation. All changes that occurred in Phase I aclivities
after May 2002 are considered variances that fail into one of two categories: (1) changes in sample loca-
tions, and {2) changes in analytical sampling.

2.3.54.1 Phase Il Sample Location Changes

There were a number of changes to the Phase Il sample locations, as commitied to in May 2002 (LANL
2002, 73159) after the majority of the confirmation sampling activities had been completed (see Table 2.4-
2). The changes to sampling locations included: additions, deletions, changes across grids, and changes
within grids. The changes in sampling locations were primarily driven by (1) the commitment to sample in
low-lying areas with increased potential for receiving deposition or in areas with obvious deposition occur-
ring; and (2) the need to protect worker safety by avoiding steep slopes (>30%) during sampling.

Overall, the net change in the sample locations was a positive variance; that is, more grid locations were
sampled than commitied to in May 2002: 10 locations were "deleted"; 41 locations {(some with more than
one sample per location) were "added”, 8 of which were "moved" from previously identified locations.
Thus, a total of 23 locations were added to the confirmatory sampling at the MDA P Area (41 additions - 8
moved from previously identified locations - 10 deleted locations). Within-grid moves from the grid centers
occurred at B locations.
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2.3.5.4.2 Phase ll Sample Changes in Laboratory Analyses

The confirmation sampling by analytical suite, as committed to and as performed, is summarized in Table
2.3-2 and Table 2.3-3. Table 2.3-2 shows the number of samples for some analytical suites (notably inor-
ganic chemicals, HE, and SVOCs) is less than indicated in the May 2002 modification, while other chemi-
cals have more samples than indicated in the May 2002 modification. However, the differences in the
sampie numbers from May 2002 to the preparation of this closure certification report represent slight dis-
crepancies in Table 4-2 of the May 2002 modification {less than 6% of the total samples collected for any
given analyte group) and changes in sampling due to the additional excavation and removal activities in
the Eastern Drainage that occurred after May 2002. Samples in the Eastern Drainage area that were used
as confirmation samples prior to May 2002 became Phase | characterization samples after May 2002
because of the additional excavation and removal activities in the drainage. Overall, twelve samples were
removed from the Phase Il sample database because the locations from which these samples were taken
were later excavated. Thus, a reduction in number of confirmation samples does not indicate a reduction in
the ability to characterize the residuai contamination at the MDA P Area because the sampling changes
beyond May 2002 were driven by additional removal and sampiing performed at the site as a result of the
initial confirmation sample results. The changes in the numbers of confirmation samples taken at the
MDA P Area do not affect the ability to evaluate risk and therefore, determine clean closure.

2.4 Variances from NMED-Approved Closure Plans

Variances {o the NMED-approved closures plans for the MDA P Area and the 387 Flash Pad have been
identified, as introduced in section 2.2.20 (Phase 1) and section 2.3.5.4 (Phase ll). Changes to the Phase |
closure implementation activities are summarized in Table 2.4-1; all of the operational variances and devi-
ations listed in Table 2.4-1 were previously identified in a number of letters and/or Class | Closure Modifica-
tion requests. Of particular importance is that all of the Phase | changes to the approved closure plan for
MDA P were incorporated into the NMED-approved May 2002 request for closure plan modification (LANL
2002, 73159). Thus, ali changes to the Phase | aclivities are no longer represented as deviations or vari-
ances, according to the definition of such changes in the MDA P closure plan (LANL 1995, 58713).
Approved Phase | changes are divided into the following four categories: changes to the schedule;
changes to the estimates of waste types and/or volumes; changes to the sampling plan; and changes to
waste management practices, including decontamination, staging, and/or disposal.

»  Closure Plan Schedule. The schedule for closure implementation was extended to include
additional time required for: remote handling of the detonable explosives debris at the MDA P;
delays in excavation due to the Cerro Grande fire; and additional excavation required in the
eastern portion of the site, which was discovered during the initial Phase | confirmation sam-

pling.

+  Waste Estimates. The estimates of waste from the debris excavation and removal activities
were revised a number of times, as the Phase | activities progressed.

»  Phase | Sampling. The procedures for the sampling, as delineated in the SAP (LANL 1999,
63546) were revised as the closure implementation progressed, including the numbers of
samples coliected for waste characterization and disposition.

»  Waste Management Procedures. Changes in various waste management procedures
included changes promulgated in regulations and/or standards or the interpretation of such
regulations and/or standards (e.g., the land treatment disposal standard for barium); sampling
of decontamination rinsate water; and other treatment-related issues.
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Table 2.4-1
MDA P Closure Certification, Approved Closure Plan Changes to Phase | and Phase |l Activities
Closure
Plan Related
Section/ Closure Plan Information, Closure Plan information, Typeof | Corres-
Page As Submitted As Revised Change | pondence
Changes to the Closure Plan Schedule
6.1.1.4/ |"An amendment to the Closure Plan will be submitted to the |“Unanticipated delays have been incurred due to the presence of |Class | July 22,
6-7 NMED whenever...a change occurs in the expected year of |detonable pieces of HE. It has been determined that closure will {closure 1998 let-
closure...” exceed the proposed 26 months to complete Phase | and plan modi- |ter®
6.1.2.1/ |"For this project, an extension of the 90-day and 180-day clo- | Nase Il. Phase | includes removing waste from the waste pile |fication to |,, -\ 11
6-9 sure time frames will be necessary. Removal of wastes and |@nd was estimated to be 17 months from the time the Closure  Ischedule |,500,., '
completion of closure activities...will require at least 20 Plan was submitted. This time frame has already passed; there- ter®
months if a risk assessment is not conducted.” fore a new closure plan schedule has been prepared and submit-
6.1.2.27 |'If comoletion of final closure will take longer than 26 month ted to HRMB as a Class | Closure Plan Modification. Per their May7,
5 9‘ s thp fime th cla : wil 1ake lo dg t;] Lab mo ﬁ’ request, the new closure plan schedule completion date has 1989 let-
) ;&;nmn‘: ::T;Zuree plgrstu;:\g:;n:z:tp pt;ove + the Laboratory wi been extended until September 2001.” ter®
6.2.7/6- |"If a risk assessment is necessary but additional waste '
26 removal is not required, the total time to compiete closure is
estimated to be 26 months... This schedule assumes no
unanticipated delays.”
Figure |Estimated Project Schedule with no Risk Assessment.
6-2
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Table 2.4-1 (continued)

MDA P Closure Certification, Approved Closure Plan Changes to Phase | and Phase Il Activities

Closure
Plan Related
Section/ Closure Plan information, Closure Plan Information, Type of | Corres-
Page As Submifted As Revised Change | pondence
6.1.2.1/ |Figure 6-2, Estimated Project Schedule (Revision 1.0, May  |Figure 6-2. Estimated Project Schedule (Revision 2.0, May Class | May 13,
6-9 & 6-1999) 2002) closure  |2002 let-
10 Start Finish Start Finish g’a“, modi- |ter?
Begin operations 5/13/96  5/13/96 |Field work 1/5/97 10/31/02 sﬁﬁg‘;&g’ May 30,
Preliminary construction 5/13/96 11/27/98 |16-006(e) septic tank removal 4/4/02 5/9/02 2002 let-
Excavate, decontaminate & sample  11/5/97 4/28/00 |Eco risk assessment 6/4/02 10/31/02 ter®
Waste treatmept (as needed) 7/1/99 4/28/00 |Final closure report 3/4/02 1/31/03
Phase Il sammpling 2/28/00  6/23/00 |site restoration 5/26/04  11/3/04
Final closure report 4/3/00 11/30/00
Reseed/replant vegetation 5/22/00 or7/01  |"For this project, an extension of the 90-day and 180-day closure

“For this project, an extension of the 80-day and 180-day clo-
sure time frames will be necessary. Removal of wastes and
completion of closure activities as described in Sections 6.3.4,
6.2.5, and 6.2.6 will extend until September 2001. This
extended time frame is necessary because the Laboratory
was unable to meet the original project schedule for waste
removal due to safe operating process at the site having to be
re-evaluated when detonable pieces of HE were observed
during excavation. The extended time frame is also necessary
because of the following factors:
+ the logistics of removing relatively large amounts of
waste from a steep incline;
+ decontaminating waste in an area that is limited in
size; and
« weather conditions that cannot be predicted with any
high degree of accuracy.

For these reasons, the Laboratory requests that NMED
approve the extended project schedule untit September 2001
for final closure. The anticipated closure schedule is pre-
sented in Section 6.2.7."

time frames will be necessary. Removal of wastes and comple-
tion of closure activities as described in Sections 6.3.4, 6.2.5,
and 6.2.6 will extend until the end of January 2003. This
extended time frame is necessary because the Laboratory was
unable to meet the original project schedule for waste removal
due to safe operating process at the site having to be re-evalu-
ated when detonable pieces of HE were observed during exca-
vation, The extended time frame is also necessary because of
the following factors:

« The Cerro Grande fire delayed completion of excavation;

* The Phase Il Sampling and Analysis Plan was submitted
in August 1999, supplemental information was submitted
on August 10, 2000, and on April 26, 2001, verbal
approval was given on May 30, 2001, written approval
was given on June 7, 2001, and deviational changes to
Phase |l sampling and analysis plan were submitted on
August 2, 2001;

« During Phase Il sampling, additional contamination was
found and excavated from a small drainage on the east-
ern edge of the site.

For these reasons, the Laboratory requests that NMED approve
the extended project schedule until January 2003 for final clo-
sure, The anticipated closure schedule is presented in Section
627" :

poday LoneoINsD BINSOlD BalY d VAW


http:6.1.2.11

cooz Aienuepr

08

£110-200243

Table 2.4-1 (continued)

MDA P Closure Certification, Approved Closure Plan Changes to Phase | and Phase |l Activities

Closure
Plan Related
Section/ Closure Plan Information, Closure Plan Information, Type of Corres-
Page As Submitted As Revised Change | pondence
6.1.2.2/ |“As indicated in Figure 6-2, removal of wastes and completion |“As indicated in Figure 6-2, removal of wastes and completion of |Class | May 13,
6-9 of closure activities will need to be extended until September |closure activities will need to be extended until January 2003. if |closure 2002 let-
2001. If completion of final closure activities wiil take longer | completion of final closure activities will take longer than January |plan modi- {ter?
than September 2001, the Laboratory will submit a closure {2003, the Laboratory will submit a closure plan amendmentin  [fication to May 30
plan amendment in accordance with 265.112(c}).” accordance with 265.112(c).” schedule 203'2 | ei-
ter®
Changes to the Closure Plan Waste Estimates
1.1.3/ |“Approximately 30,000 cubic yards (yd®) of debris will be “After the submittal and approval of the original Closure Plan, it [Class | July 22,
1-8 excavated.” was discovered that the southern part of the morphologic feature |closure 1998 let-
4.1.3.1/ |*Based on the estimated waste pile volume (30,000 yd3)... |of MDA P is composed of uncontaminated soils placed during  |plan modi- ter?
4-3 the original construction of the burning grounds. Therefore, a fication of May 7
" - - - large volume of clean fill that composes the morphologic feature jwaste !
k! 3
6.23/ v—vr::teMaag :evg::t? pile contains an estimated 30,000 yd™ of of MDA P will not be removed, but will be sampled during the  |estimates : ;:29 let

6-19

Phase |l verification activities. The new estimated volume is
16,500 cubic yards. This new volume has been reflected as a
Class | Closure Plan Modification (May 7, 1999 letter®).”
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Table 2.4-1 (continued)

MDA P Closure Certification, Approved Closure Plan Changes to Phase | and Phase Il Activities

Closure
Plan Related
Section/ Closure Plan information, Closure Plan Information, Typeof | Corres-
Page As Submitted As Revised Change | pondence
1.1.3/ |"To achieve closure, the entire waste pile, including hazard- |“To achieve closure, the entire waste pile, including hazardous |Class | May 13,
1-8 ous and non-hazardous waste and soil, will be removed. and non-hazardous waste and soil, will be removed. Approxi-  {closure  |2002 let-
Approximately 16,500 cubic yards (yd®) of debris and contam- |mately 60,000* cubic yards (yd®) of debris and contaminated plan modi- |ter
inated media will be excavated.” media will be excavated. *52,187 cubic yards of media have fication of May 30
been excavated and 55,093 cubic yards of waste were submitted |waste 2002 let-
for off-site disposal; 21,500 cubic yards of waste were hazard- |estimates ter®
ous.”
4.1.3.1/ |"Based on the estimated volume of the waste-pile volume “Based on the estimated volume of the waste-pile and contami-
4.3 (16,500 yd?), a total of approximately 165 composite samples |nated media 60,000* cubic yards (yd3), a total of approximately
will be collected.” 500 composite samples will be collected. *52,187 cubic yards of
media have been excavated and 55,093 cubic yards of waste
were submitted for off-site disposal; 21,500 cubic yards of waste
were hazardous.”
Table 4- | Table 4-2, Summary of Samples and Analysis, provides the |“Table 4-2, Summary of Samples and Analysis, was revised to
2/ number of samples based on 16,500 yd® of waste. provide the number of samples based on 60,000 yd® of waste."
4-17
6.2.3/ |"The MDA P waste pile contains an estimated 16,500 yd® of |"The MDA-P waste pile contains an estimated maximum volume
6-19 waste and debris. It is anticipated that 500 yd® of excavated |of 60,000 yd3 of waste, debris, and contaminated media. ltis
soil will require treatment. This estimate is based on profes- |estimated that 21,000 yd® of excavated soil will require treatment
sional judgment and visual inspection of the waste pile.” and disposal as hazardous waste at a permitted, off-site facility.”
Changes to the Closure Plan Sampling
4.1.3.1/ |“Based on the estimated waste pile volume (30,000 yd), a “The estimated number of soil samples to be collected during [Class | July 22,
4-3 total of approximately 300 composite samples will be col- Phase | will be proportional to the reduced estimated volume of |closure 1998 let-
lected.” waste of 16,500 cubic yards (165 composite samples). The new |plan modi- {ter®
Table 4- |Summary of Samples and Analyses. estimated number of soil samples has been reflected as a Class |fication to |,, ay 7
2 1 Closure Plan Modification, submitted with the May 7, 1999 let- [Phase | 1999 l;-zt-
ter®. Duplicate, rinsate blank, and matrix spike samples were sampling ter®

also adjusted to reflect the new estimate. (See new Table 4-2
replacement page in the May 7, 1999 letter®).”
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Table 2.4-1 (continued)

MDA P Closure Certification, Approved Closure Plan Changes to Phase | and Phase Il Activities

Closure
Plan Related
Section/ Closure Plan Information, Closure Plan Information, Typeof | Corres-
Page As Submitted As Revised Change | pondence
6.1.2.2/ {Not applicable. “The Phase Il Sampling and Analysis Plan was submitted in Class | May 13,
6-9 August 1999, supplemental information was submitted on Closure 12002 let-
August 10, 2000, and on April 26, 2001, verbal approval was plan modi- terd
given on May 30, 2001, written approval was given on June 7, {fication to May 30
2001, and deviational changes to Phase Il sampling and analysis | Include 2002 | ei—
plan were submitted on August 2, 2001.” SAP and ter®
changes
to SAP
SAP - [“Two field split duplicates samples will be collected from the |“The quality control samples will be collected at a ratio of 1 to 10 |Devia- August
3.2/30 |Closure Unit scale. One field split duplicate will be collected |fieid samples. The locations of the QC samples have been pre- |tional 1999 SAP!
from the PRS Cluster scale. One field split duplicate sample |selected to attempt to obtain positive results. The locations are {change to August 2
will be collected from both the east and west Investigation chosen on the basis of existing field screening results obtained |SAP 2001 Iet-,
Areas.” after completion of excavation.” ter?
SAP - [°...the Closure Unit strata... will be sampled ona 10 x 10 m |{“The locations of field samples were locally adjusted from grid | Devia- August
2.2.3.2/ |grid by a discrete grab (soil) or auger (tuff) sample taken from [centers to coincide with drainages and low spots that may have |tional 1999 SAPf
22 the center of grid cells....” (August 1999 SAPY) concentrated contaminants.” change to
April “...grid celis identified for “center of the cell” sampling...” {April SAP April 26,
2001 |26, 2001 letter™ 2001 let-
letter — ter”
pg. 2 ]“if the grid center identified for sampling...” (April 26, 2001 let- August 2,
ter") ' 2001 let-
terd
SAP — [“...four boreholes will be drilled in Cafion de Valle hetween  |*The core hole planned for bedrock at the toe of the landfill was |Devia- August
2.2.3.2/ [MDA P and the watercourse...” (August 1999 SAP') not drilled. After excavation, it was apparent that the exposed toe (tional 1999 SAP'
25 . . . of the landfill consisted of terrace associated with the Cafon de |[change to .
Apri The fourth boreholzi " th.' s group will be ir?ca ted at the toe of Valle stream bed. This terrace contained cobble and talus rock |SAP ° April 26,
prit the former landfill..." (April 26, 2001 letter™) L . 2001 let-
2001 debris in a sand matrix. The exposed bedrock topography on the ter
letter — tower slopes did not allow the placement of a drill rig.”
pg. 3 August 2,
2001 let-
terd
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Table 2.4-1 {continued)

MDA P Closure Certification, Approved Closure Plan Changes to Phase | and Phase Il Activities

Closure
Plan Related
Section/ Closure Plan Information, Closure Plan information, Typeof | Corres-
Page As Submitted As Revised Change | pondence
SAP - |“...four boreholes will be drilled in Cafion de Valle between  |“Sampling along the exposed toe of the landfill consisted of four |Devia- August
2.2.3.2/ MDA P and the watercourse...” (August 1999 SAPf) exploratory pits in the terrace materials. Two samples were col- |tional 1999 SAPf
25 w e . lected in each pit, one from the near surfaces and one from Changeto .
The fourth borehole in this group will be located at the toe of ; . April 26,
April  |the former landill... This boring will be sampled for continu- a'.’tf“’;’“e “’a‘eﬁgipﬂ%i sampllrr:‘g fa'a":;e'sl;’;et'e d°°'?;'st'he:t SAP 2001 let-
2001 ous core to approximately 25 ft depth (elevation approx. 7335 with the approv - [hese samples were coflected wi ter”
letter — |ft msl). The target depth represents the elevation of the ob;ectl\ie to demonstrate that no contaminants migrated from the Avqust 2
pg. 3 stream in Carion de Valle.” (April 26, 2001 letter™ landfill 20{?;J Iet—‘
terd
SAP — |, .four boreholes will be drilled in Cafion de Valle between  |“The core hole panned for the former west lobe of the landfill was |Devia- August
2.2.3.2/ [MDA P and the watercourse...” (August 1999 SAPf) not drilled. After completion of excavation, it was apparent that {tional 1999 SAP'
25 “Three boreholes will be located beneath the upper footprint fhecrj(-;[rferz ?g, hazatrdtzp? ;Naste§ dasslocua:ed .w'th tth:"s area of the g;:nge to April 26,
April |of the landfill area...” The three grids with the greatest poten- | 2 C'" 2o (1€ potential for residual contaminants. 2001 let-
2001 tial for these conditions are 374, 486, and 489 beneath the ter®
letter — |western, middle, and easte;n parts of the landfill, respec- August 2
pg. 3 |[tively.” (April 26, 2001 letter”) 2001 let-
terd
SAP — 1*...four boreholes will be drilled in Cafion de Valle between  |“The two remaining planned core holes were drilled at grids 526 |Devia- August
2.2.3.2/ {MDA P and the watercourse...” (August 1999 SAPf and 557. These are grids that existing field screening data indi- |tional 1999 SAP'
25 " : . cated having the highest residual contaminant concentrations for | Change to :
Three boreholes will be located beneath the upper footprint L " [ April 26,
April|of the landil area...” The three grids with the greatest poten- |!"® 2Nl There was lopographic indication fat hese calls  |SAP 1501 et
2001 ftial for these conditions are 374, 486, and 489 beneath the | =" ' %08 (01> et pre-andil siream channels may ave ter”
letter — |western, middle, and eastern parts of the landfill, respec- concentrated contaminants. August 2
.3 |tively." (April 26, 2001 letter” :
pg vely." (Apri etter”) 2001 let-
terS
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Table 2.4-1 (continued)
MDA P Closure Certification, Approved Closure Plan Changes to Phase | and Phase Il Activities
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Closure
Plan Related
Section/ Closure Plan Information, Closure Plan Information, Typeof | Corres-
Page As Submitted As Revised Change | pondence
SAP — |[“...four boreholes will be drilled in Cafion de Valle between  {*To compensate for the 2 core holes eliminated, the 2 core holes jDevia- August
2.2.3.2/ IMDA P and the watercourse to a depth of 20 f...” (August at grids 526 and 557 were drilled to depths approximately 10-ft |tional 1999 SAP'
25 1999 SAPY) below the elevation of the Cafion del Valle stream channel (~80 {Changeto .
ft each).” sap  |April 26,
April “These boreholes will be sampled for continuous core to ’ 2001 let-
2001 approximately 33 ft depth (elevation approx. 7416 ft ms!). The ter”
letter — {target depth represents the top of the densely welded zone of ' August 2
pg. 4 |the Bandelier Tuff beneath the landfill.” (April 26, 2001 letter™) 2001 let-‘
‘ terd
April “After sufficient time for any vapors resulting from drilling have |*Additional VOC samples were collected in the 2 core holes at  |Devia- April 26,
2001 dissipated, a gas sample will be collected in each bore hole {grids 526 and 557 in lieu of the samples planned for the 2 core |[tional 2001 let-
letter — |and analyzed for volatiles.” (April 26, 2001 letter™) holes eliminated. Two samples from 2 depths were collected Change to |ter"
pg. 3 : from each. An atmospheric blank was also collected at each SAP A
o ugust 2,
location. 2001 let-
, ter?
Changes to the Closure Plan Waste Management Procedures
1.1.3/1- |“The final rinsate from the debris will be sampled to demon-  |“The original Closure Plan had conflicting language (Section Class | March 10,
8 strate that any debris waste characteristics have been 1.1.3, Page 1-8, 3" paragraph) with respect to treatment or veri- |Closure {1999, let-
removed.” fication standard for hazardous debris currently contained in the |Plan Mod- |ter®
Table 4- | Summary of Samples and Analyses approved Closure Plan per 20 NMAC 4.1, Subpart IX, [ificationto |\, ay 7
2 268.45(a)(1). The HRMB required the Laboratory to submit a Decon- 1999 ;et-
- - - - ~—t Class | Closure Plan Modification under 20 NMAC 4.1, Subpart tamina- ’
2.83.2/6- sI; gps;;ergg::svlli constituents are not detected in the final rin- V, 270.42, Appendix | (a)(2): correction of typographical errors  [tion ter®
(March 10, 1999 letterb). The Laboratory submitted a Class | Clo-{Procedure
sure Plan Modification for the typographical error, in which the
sampling of decon water language was removed and replaced
with visual inspection language consistent with Chapter 4 of the
Approved Closure Plan (May 7, 1999 letter®).”
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" Table 2.4-1 {continued)

MDA P Closure Certification, Approved Closure Plan Changes to Phase | and Phase Il Activities

Closure
Plan Related
Section/ Closure Plan Information, Closure Plan information, Typeof | Corres-
Page As Submitted As Revised Change | pondence
Not Not Applicable “The land disposal treatment standard for barium (7.6 mg/L) has |Regula- [July 22,
Applica- changed as of May 26, 1998 (63 FR 28555). The HRMB has tory 1998, let-
ble given the Laboratory permission to use the EPA’s newly promul- |Change  |ter®
gated Phase IV LDR treatment standard of 21 mg/L in addition to Septem-
identifying underlying hazardous constituents (UHCs) expected ber 18
to be present in metal-bearing waste (D005-barium at 100 mg/L) 1998 [' ot-
(March 10, 1999 letter®).” ter
Novem-
ber g,
1998,
letter!
March 10,
1999, let-
ter?
Table 3- |“Note (b} Because the HE was burned before disposal, D003 {“HE is currently managed as any reactive characteristic hazard- [Regula- [July 22,
4/ and K044 waste is not expected to be present. If the waste  [ous waste (003) and treated by Laboratory personnel at the  [tory Inter- | 1998 let-
3-13 exhibits the characteristic of reactivity due to explosivity, it will | 387 Burn Pad. To the best of the Laboratory’s knowledge, all pretation |{ter®

be classified as D003 and K044 waste.”

wastewater treatment sludge from the manufacturing and pro-
cessing of explosives was burned to remove the characteristic
{reactivity) for which it was listed (K044), thereby rendering it no
longer listed per the mixture rule. Since detonable pieces of HE
will be segregated from soil, the soil is not expected to be con-
sidered a reactive characteristic hazardous waste.”
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Table 2.4-1 (continued)
MDA P Closure Certification, Approved Closure Plan Changes to Phase | and Phase 1l Activities

Closure

4.1, Subpart V, Section 262.34. On-site treatment is expected
to consist of stabilization of barium contaminated soils.”

entered into the east lobe. Historically gasoline, kerosene, and
solvents were used in an ignition frain to start the burn process at
the 387 Burn Pad and to keep the burn hot. In most cases, it is
not possible for the Laboratory to determine whether the pres-
ence of a hazardous constituent was a product of incomplete
combustion or the result of disposal of residues from an F-listed
solvent. HRMB has approved an approach whereby the Labora-
tory will manage waste materials removed from MDA P as F-
listed wastes only when there is directly observable evidence
that the waste at issue, i.e., soils or debris, were in contact with
an F-listed source. All other soil and debris waste will undergo
waste characterization to determine whether the waste is a char-

‘| acteristic hazardous waste.”

Plan Related
Section/ Closure Plan Information, Closure Plan Information, Typeof | Corres-
Page As Submitted As Revised - Change | pondence
6.2.6/ |"This segregation area will be used for temporary storage of |"Decontamination liquid is currently stored in several 20,000-gal-|Regula-  [July 22,
6-25 soils/debris in rolloff boxes or other containers and temporary |lon single walled steel tanks designed to fractionate solids from |{fory inter- |1988 let-
storage of liquids in drums.” liquids. Stormwater is stored in three 10,000-gallon single walled |pretation [ter®
steel tanks (each devoted to a separate runoff trench). Unknown May 7
liquids are either containerized or are already in containers. 1999 Iét—
These are stored on spill pallets within the area of contamination terc
until they can be characterized, Soils (both non-hazardous and
hazardous) are stored separately within the area of contamina-
tion in 100 yd® lots. Small debris are staged in wire cage pallets
to minimize handling. All liquids, soil, and debris removed from
MDA P are stored in separate lined bermed pads.”
6.2.6/ |"On-site treatment of contaminated soils or liquids will be con-|“During an April 8, 1999 meeting with HRMB, ER Project person-|Regula-  |May 20,
6-24 ducted... The treatment will occur in less than 90 days and is | nel discussed the possibility of finding F-listed constituents in soil [tory Inter- | 1999 let-
exempted from permit requirements as described in 20 NMAC |or on debris removed from MDA P once excavation activities pretation terk
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Table 2.4-1 {(continued)

MDA P Closure Certification, Approved Closure Plan Changes to Phase | and Phase li Activities

Closure
Plan Related
Section/ Closure Plan Information, Closure Plan Information, Typeof | Corres-
Page As Submitted As Revised Change | pondence
Not Not Applicable “In a September 18, 1998 letter®, HRMB stated that the sorting |Regula-  |Septem-
Applica- pad and filtration system for on-site treatment of barium-contam- |tory Inter- |ber 18,
ble inated soils shall meet the requirement for a temporary unitas  |pretation 11998 let-
defined in 20 NMAC 4.1, Subpart V, Section 264.533. Currently, ter!
there are no intentions to treat barium-contaminated soils; there- Novem-
fore the use of a filtration system will not be implemented. The ber 9
Laboratory believes that segregating pieces of HE from soil at 1998,l ot
MDA P does not constitute treatment because it does not alter ter!
the chemical or physical characteristics of the waste streams
generated (November 9, 1999 letter®). The Laboratory is cur- March 10,
rently following EPA guidance for management of remediation 1999 let-
waste in a document entitled "Management of Remediation ter®
Waste Under RCRA” (EPA 530-F98-026 dated October 1998) May 7
that allows consolidation of hazardous waste within an area of 1999 I;at-
contamination without creating a new point of hazardous waste ter®
generation or triggering land disposal restrictions or minimum
technology requirements.”
6.2.6/ [“The treatment tank used for soil stabilization will be within  |“Currently, there are no intentions to treat barium-contaminated [Variance |July 22,
6-25 this segregation area and bermed separately.” soils; therefore there are no treatment tanks associated with soil |to Phase | {1998 let-
stabilization for treatment of barium-contaminated soils within the {Waste ter®
segregation area.” Treat- Novem-
ment Pro- ber 9.
cedures 1998
letter!
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Table 2.4-1 (continued)
MDA P Closure Certification, Approved Closure Plan Changes to Phase | and Phase Il Activities

Closure

Plan Related
Section/ Closure Pian Information, ‘ Closure Plan Information, Typeof | Corres-
Page As Submitted As Revised Change | pondence
2.1.1.3/ |"A surface runon trench was installed in 1994 as a mecha-  |“In March 1989, the Storm Water Pollution Prevention Plan for [Variance {July 22,
2-4 nism for erosion control that redirects rainwater and snowmelt |MDA P was updated to account for waste handling and manage-{to Phase ! { 1998 let-
around the waste pile and serves to limit infiltration of water |ment systemns required at MDA P. As part of the new waste han- |Waste ter?
into the waste pile.” : dling and management systems required for HE segregation, the |Handling
west end of the trench has been filied with gravel to create a Proce-
French drain. Stormwater will be redirected around the new dures

hand-sorting pad into the French drain. The sorting pad contains
its own water containment and collection system.”

6.2.4/ |"Nearby, two 40- x 40-ft evaporation ponds will be constructed |“Since there will be no treatment of barium contaminated soils, |Variance |July 22,

6-19 for the drying of treated soils.” ‘ the evaporation ponds have not been constructed. A HE hand- |to Phase | | 1998 let-
sorting pad of similar dimensions has been utilized in the same |Waste ter?
focation as the evaporation ponds.” Treat-

ment Pro-
cedures

& July 22, 1998, letter from Julie Canepa and Theodore J. Tayior to Benito Garcia (LANL 1998, 59714) regarding potential operational deviations from the MDA P closure plan.

5 March 10, 1999, letter from Benito Garcia to Theodore Taylor and Dr, John C. Brown {NMED 1999, 63074), replying to the November 9, 1998, letter (LANL 1998, 62240) regarding
the MDA P Closure Plan and correspondence related to operational deviations.

© May 7, 1999, letter from Julie Canepa and Theodore J. Taylor to Benito Garcia (LANL 1994, 63409) regarding submittal of class 1 closure plan modification for MDA P and response
to comments contained in the March 10, 1999 letter from HRMB {(NMED 1999, 63074).

4 May 13, 2002, letter from Julie Canepa and Everett Trollinger to John Young (LANL 2002, 73159) regarding submittal of Revised Request for Class 1 Closure Plan Modification for
Material Disposal Area (MDA) P.

¢ May 30, 2002, letter from James Bearzi to John Brown and Everett Trollinger (NMED 2002, 73198), regarding Notice of Administrative Completeness and Approval of Revised
Request for Class 1 Closure Plan Modification for Material Disposal Area (MDA) P. :

' August 1999, sampling and analysis plan for MDA P (LANL 1999, 63546).

9 August 2, 2001, letter from Kenneth V. Bostick to John Young (LANL 2001, 70252) regarding deviations from the MDA P sampling and analysis plan.

B April 26, 2001, letter from Julie A. Canepa and Theodore J. Taylor to John Young (LANL 2001, 70272) regarding additiona! information for MDA P Phase Il confirmation sampling.

I September 18, 1998, letter from Benito Garcia to Theodore J. Taylor and John C. Brown (NMED 1998, 62559) regarding the requirement of a Class 2 modification for the potential

) operational deviations from the MDA P Closure Plan.

I November, 9, 1998, letter from Julie Canepa and Theodore J. Taylor to Benito Garcia (LANL 1998, 62240), responding to the September 18, 1998, letter.

kX May 20, 1999, letter from Julia Canepa and Theodore J. Taylor to James Bearzi (LANL 1999, 63343) regarding MDA P waste determination strategy.
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No other changes to the MDA P closure implementation procedures were identified during Phase | activi-
ties. With the exception of MDA P closure plan changes that may have aiso impacted the closure imple-
mentation of the 387 Flash Pad due to the overlap in closure activities, no additional changes (variations or
deviations) were identified for the 387 Flash Pad closure implementation.

Some of the changes to the Phase 1 closure implementation activities were also incorporated into the
NMED-approved May 2002 Request for Closure Plan Modification (LANL 2002, 73159). Thus, in strict
interpretation of this, changes to the Phase |l activities included in the May 2002 modification are no longer
represented as deviations or variances, according to the definition of such changes in the MDA P closure

plan (LANL 1995, 58713). Approved changes to Phase |l activities are divided into the following two cate-
gories:

+ Closure Plan Schedule—discussed above for Phase | changes.

»  Phase |l Sampling—the procedures for the sampling, as delineated in the SAP (LANL 1999,
63546) were revised as the closure implementation progressed, including the location of con-
firmation samples (including boreholes), and changes in some of the analyses to be per-
formed (e.g., the collection of VOC vapors in the boreholes).

All changes that occurred in Phase !l activities after May 2002 are considered variances that fall into one of
three categories: (1) changes in sample locations, (2) changes in analytical sampling, and (3) borehole
drilling depths, as detailed in the remainder of this section.

241 Phase ll Sample Location Changes

There were a number of changes to the Phase 1l sample locations, as committed to in May 2002 (LANL
2002, 73159) immediately prior to the start of confirmation sampling activities (Table 2.4-2). The changes
to sampling locations included: additions, deletions, changes across grids, and changes within grids. The
changes in sampling locations were primarily driven by (1) the commitment to sampile in low-lying areas
with increased potential for receiving deposition or in areas with obvious deposition occurring; and (2) the
need to protect worker safety by avoiding steep siopes (>30%) during sampling.

Table 2.4-2
Phase Il Sample Location Changes
Sample Depth .
Grid {t) Notes
Deleted Phase Il Sample Locations
83 0-1 —
119 0-1 -
341 2-3 —
343 0-1 —_—
378 0-1 —
547 2-3 —
550 01 —
587 0-1 —
588 01 _
591 2-3 -
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January 2003

Table 2.4-2 (continued)
Phase Il Sample Location Changes
Sample Depth
Grid {ft) Notes
Added Phase 1l Sample Locations
196 0-1 —
204 0-1 —
205 01 —
205 01 —
206 0-1 —
206D 0-1 —
238 01 e
238 0-1 —
240 01 e
241 0-1 —
242 0-1 —
271 01 e
2717 0-1 —
278 01 —
277E 0-1 e
278 0-1 —_
278 0-1 —
314 0-1 —
340 0-1 —
340 2-3 e
344 34 —_—
348 0-1 —_
373 01 e
375 9-10 -_
378 0-1 e
376A 0-1 o
387 0-1 —
413 01 —
454 0-1 _
624 0-1 —
625 01 —
625 2-3 —
6617 2-3 —_
6617 6-7 —
667 0-1 —_
669 01 —
670 0-1 —
702 01 —
702 2-3 —_
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Table 2.4-2 {continued)
Phase Il Sample Location Changes

Sample Depth
Grid (f) Notes
Added Phase !l Sample Locations (continued)

702T 0-1 —
7027 4-5 —

706 0-1 —

741 2-3 —

741 5-6 —

742 01 —

742 2-3 —

Moved Phase 1l Sample Locations

117 0-1 Moved to 153

1563 0-1 /Moved from 117

274 01 Moved from grid center
287 0-1 Moved from grid center
316 0-1 Moved from grid center
371 0-1 Moved from grid center
403 0-1 Moved to 404

404 0-1 Moved from 403

410 0-1 Moved to 411

411 0-1 Moved from 410

416 0-1 Moved from 417

417 0-1 Moved to 416

473 0-1 Moved to 474

474 0-0.5 Moved from 473

514 0-1 Moved from grid center
515 0-1 Moved from grid center
528 0-1 Moved from 564

564 0-1 Moved to 528

589 0-1 Moved to 590

580 0-1 Moved from 589

530 2-3 Moved from 589

652 0-0.5 Moved from 688

652 2-3 Moved from 688

688 0-0.5 Moved to 652

688 2-3 Moved to 652

Overall, the net change in the sample locations represents a positive variance; that is, more grid locations
were sampled than were committed to in May 2002: 10 locations were “deleted”; 41 locations (some with
more than one sample per location} were “added,” 8 of which were “moved” from previously identified loca-
tions. Thus, a total of 23 locations were added to the confirmation sampling at the MDA P Area (41 addi-
tions minus 8 moved from previously identified locations minus 10 deleted locations). Within-grid moves
from the grid centers occurred at 6 locations. Overall, the variances in sample locations did not adversely
impact the ability to evaluate risk due to residual contamination at the MDA P Area because the available
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confirmation samples were sufficient to adequately assess the site. Therefore, the variances do not impact
the demonstration of clean closure at the MDA P Area.

2.4.2 Phase ll Sample Changes in Laboratory Analyses

The confirmation sampling by analytical suite, as committed to and as performed, is summarized in Table
2.3-2 and Table 2.3-3. Table 2.3-2 shows the number of samples for some analytical suites (notably inor-
ganic chemicals, HE, and SVOCs) is less than indicated in the May 2002 modification, while other chemi-
cals have more samples than indicated in the May 2002 modification. The differences in the numbers from
May 2002 to the preparation of this closure certification report are because of slight discrepancies in Table
4-2 of the May 2002 modification (less than 6% of the total samples collected for any given analyte group)
and changes in sampling due to the additional excavation and removal activities in the Eastern Drainage
that occurred after May 2002. Samples in the Eastern Drainage area that were used as confirmation sam-
ples prior to May 2002 became Phase | characterization samples after May 2002 because of the additional
excavation and removal activities in the drainage. Twelve samples were removed from the Phase Il sample
database because the locations from which these samples were taken were later excavated. Thus, a
reduction in number of confirmation samples does not indicate a reduction in the ability to characterize the
residual contamination at the MDA P Area because the sampling changes beyond May 2002 were driven
by additional removal and sampling performed at the site as a result of the initial confirmation sample
results. The changes in the numbers of confirmation samples taken at the MDA P Area do not adversely
impact the ability to evaluate risk due to residual contamination at the MDA P Area because the changes in
the confirmation sampling performed were a result of the additional excavation activities that occurred
beyond May 2002,

243 Phase ll Borehole Depth Changes

An glevational survey resulted in two boreholes (526 and 557) that did not meet their target depths of 10 ft
below the level of the Carion de Valle stream channel. Rather, the final depths of boreholes 526 and 557
were approximately 60 and 70 ft, respectively, approximately the level of the Cafion de Valle stream eleva-
tion. These variances do not adversely impact the ability to determine the depth of residual contamination
at the MDA P Area because the depth of contamination was limited to the upper 4 ft of soil and tuff, as
detailed in Appendix A and section 3.

2.5 Location of Supporting Documentation

As commitied to in the closure plan for MDA P, the location of the following, supporting documentation is to
be provided to the NMED: field log books, QAJ/QC documentation, and chain-of-custody records. Field log
books for the Phase | activities have been scanned and are provided electronically on CD #1 at the front of
this report. Phase | and Phase il log books, QA/QC documentation, and chain-of-custody records are
stored in the RRES-R Program’s RPF {(chain-of-custody forms are also provided as Appendix E to this clo-
sure report).

Additional documentation related to the Phase | disposal activities (industrial and hazardbus) that is al‘so
stored in the RPF includes

» Disposal documentation records for all waste streams (by WPF number),
« Soil lots,
+  Shipment dates,

» Bills of lading,
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»  Waste manifests, and

« Certificates of receipt.

Phase | analytical data are provided electronically on CD #2 at the front of this report and are stored in the
RRES-R Program RPF,

Phase |l analytical data are provided electronically on CD #3 at the front of this report and are stored in the
RRES-R Program RPF.

Log books for the 387 Flash Pad (from the 1980s) are in storage at the Burning Ground within TA-16.
3.0 RISK ASSESSMENTS FOR THE MDA P AREA

3.1 Introduction

The human health and ecological risk assessments summarized in this section have been performed to
document the final closure certification and corrective action aclivities at the MDA P Area. The risk assess-
ment approach was delineated in the NMED-approved SAP for the MDA P Area units (LANL 1999, 63546).
The analysis of the Phase Il confirmation sample data in the context of potential human health and ecolog-
ical risk is the focus of this section, the details of which are provided in Appendix A.

Potential risks to both human and ecological receplors from residual contamination are evaluated for the
MDA P Area. The screening assessments performed for the human and ecological receptors each consist
of four components: scoping, screening evaluation, uncertainty analysis and/or problem formulation, and
interpretation of results. The human health screening assessment was performed using the approach pre-
sented in the “Installation Work Plan for Environmental Restoration Program” (LANL 1998, 62060) and in
LANL (2002, 72639). The ecological screening assessment was performed using the methodology pre-
sented in “Screening Level Ecological Risk Assessment Methods” (LANL 1999, 64783). For all inorganic
and organic COPCs that do not pass the initial human health and ecological screening assessments, addi-
tional analysis and evaluation is provided.

3.2 Conceptual Site Model

This section provides the framework for the conceptual model of COPC release, transport, and potential
exposure to human and ecological receptors at the MDA P Area. Key elements of the conceptual model
that are summarized include the following:

»  Current site conditions;

+« Past releases that are known, or are assumed, to have occurred at the MDA P Area;

= |dentification of contaminated media based on past releases and transport mechanisms that
previously operated at the site;

» ldentification of contaminated media based on residual contamination and transport mecha-
nisms that currently operate at the site;

» ldentification of exposure pathways for potential human and ecological receptors to COPCs
remaining within the MDA P Area footprint; and

» ldentification of exposure pathways for potential ecological receptors due to current and his-
toric transport of MDA P COPCs to Cafion de Valle.
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3.2.1 Current Site Conditions

The current, post-excavation MDA P Area is comprised of two distinct zones: an “exposed tuff zone” and a
“biological zone” (see Photograph 1.5-1, Photograph 1.5-2, and Figure 1.5-1).

The biological zone consists of undisturbed or reclaimed areas (~5.1 acre of the nearly 9.25-acre site),
which essentially border the main excavation area to the south, east, and west. The reclaimed areas within
the former MDA P Area footprint have approximately 2 ft of topsoil, though the soils in some locations near
the east and west perimeters of the site are as deep as approximately 5 ft. The reclaimed areas have
healthy plant communities that are composed primarily of grasses and ruderal species representative of
successional or transitional areas. Undisturbed areas outside the MDA P Area footprint contain deeper
soils (up to 5 ft on average) that support mature vegetation (including deeper rooted shrubs and trees that
are typical of the Rocky Mountain montane mixed conifer vegetation type). Evidence of animal activity
(tracks and scat of small and large mammals) was observed in the biological zone during a recent site visit
(August 28, 2002; Appendix A).

The exposed tuff zone consists of a single, large, and continuous area of exposed tuff (~4.25 ac of consol-
idated tuff or unconsolidated tuff with large boulders) from which the topsoil was removed during the
Phase | excavation activities. In contrast to the biological zone, the exposed tuff zone is largely bereit of
plants and supports little to no animal activities such as foraging and burrowing. Each zone is considered
separately in the risk assessment because of the large differences in transport mechanisms and receptor
exposure pathways between the two zones.

The former MDA P exists almost exclusively within the exposed tuff zone, though the very southern tip of
the east lobe is within the biological zone. The former 387 Flash Pad exists within an area that has been
restored and reseeded and lies entirely within the biological zone. The former consolidated SWMU 16-
016(c)-99 exists within both the exposed tuff and biological zones. The boundaries of the biological and
exposed tuff zones and the boundaries of the units within the MDA P Area are shown on Figure 1.5-1.

3.2.2 PastReleases

The primary mechanism of past releases of chemicals at the MDA P Area is related to the former material
disposal operations conducted at the site. Contamination of surface soils and tuff at the site occurred
through transport and dispersion from the contaminated debris and soil generated and accumulated during
the operations at the MDA P Area. Additional releases likely occurred via leaching through the landfill con-
tents and surface water runoff from the MDA P Area to the Cafion de Valle stream channel, located down-
gradient (north) of the MDA P Area.

3.2.3 Contaminated Media—Past Releases

Soil and tuff are the contaminated media within the boundaries of the MDA P Area associated with past
releases. The majority of COPCs identified for both the exposed tuff and biclogical zones are in soil and
tuff at depths less than 5 ft. Surface water does not currently exist at the site and excavation and removal
activities resulted in the elimination of all potential near-saturated and ponded water sources at the sur-
face, eliminating surface water as a medium of concern within the boundaries of the MDA P Area. Ground-
water is also ruled out as a contaminated medium underneath the MDA P Area because contamination
beneath the site does not extend to the depth of the regional aquifer (1200 ft). Phase | results also rule out
the soil-to-groundwater pathway currently and in the future because this pathway would be complete only
if the surface hydrology changed such that ponded water was available to provide a hydraulic head for
moving contaminants to groundwater; this latter scenario is ruled out for the site because of the lack of
potential surface water sources at the site. Past releases that may have occurred via surface water runoft
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from the MDA P Area to the downgradient Cafion de Valle might have contributed to contamination of the
sediments and surface water of the stream.

3.2.4 Contaminated Media—Current Conditions

The only contaminated media currently within the boundaries of the MDA P Area are soil and tuff, for which
the residual contamination is largely limited to depths less than 5 ft. Likewise, neither surface water within
the boundaries of the MDA P Area or groundwater beneath the MDA P Area are impacted by the residual
contamination in the soil and tuff under current conditions. Currently, run-on is directed away from the site
into two, adjacent watersheds, using natural and engineered landscape features. Runoff of precipitation
that falls within the boundaries of the MDA P Area is generally diverted to the west and east of the site, into
channels that terminate in Cafion de Valle. Large precipitation events may cause breaching of the diver-
sion channels and result in sheet flow across the surface of the site, terminating also in Cafion de Valle.

Potential transport from the exposed tuff zone differs from that of the biological zone and the impact of
transport from each zone is considered separately in the risk screening evaluations. Surface soils have
been removed from the exposed tuff zone, which has also been denuded of all mature, native vegetation.
Because there are currently no areas for ponding or with near-saturated conditions within the exposed tuff
zone, the current conditions promote runoff and inhibit infiltration. Also, because the residual contamina-
tion is limited to the tuff, transport from the site is controlled primarily by the slow rate of weathering of the
tuff. Thus, while movement of contaminants via runoff is the most imporiant transport mechanism from the
exposed tuff zone, the actual rate of transport is directly proportional to the rate of weathering of the tuff;
the weathering process of the tuff is best described in the context of geologic time (thousands of years),
indicating that off-site transfer is negligible. Exposure of receptors in Cafion de Valle to residual contamina-
tion from the exposed tuff zone in the near future, defined as 30 yr (LANL 1999, 63546} is also negligible.

Remaining outside, and surrounding, the exposed tuff zone is the biological zone, which includes undis-
turbed locations or previously disturbed locations that have been reseeded/reclaimed. The soils in the bio-
logical zone are approximately 2 to 5 ft deep (though in some locations, soils may exceed 5 ft) and are
inhabited by grasses and plants typical of successional or transitional areas that have been subjected to
some kind of disturbance. Erosion of the topsoil that remains at the site within the biological zone has
largely been mitigated by the implementation of BMPs by the Laboratory, including slope stabilization and
erosion control measures. Transport of residual contamination from the biological zone to Cafion de Valle
is still possible through surface water runoff, though the presence of topsoil, plant cover, and the BMP fea-
tures tends to promote infiltration of water within the surface soil over runoff, making runoff a minor trans-
port pathway for the biological zone.

Natural, physiographic boundaries (terrain constraints) limit the lateral extent of both past and future trans-
pont. The off-site transport of contaminants is constrained by drainage channels to the east and west of the
site and the upgradient road to the south, such that all run-on and runoff is directed to Cafion de Valle.
Because the Phase Hl confirmation samples cover the majority of the MDA P Area, including locations
beyond the historic and current natural boundaries of the site, the lateral extent of residual contamination
related to the MDA P Area has been sufficiently defined; in other words, locations subject to potential con-
tamination from either historic use or historic transport processes have been appropriately captured by the
confirmation sampling. Additionally, because the depth of the confirmation sampling extends well below
the residual contamination in the soil and tuff of the MDA P Area, the vertical extent of contamination has
been sufficiently defined.
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3.2.5 Exposure Pathways—Human Receptors

Potential, complete exposure pathways from COPCs in surface soil and tuff include inhalation of fugitive
dust and direct exposure to soil and tuff via dermal contact or incidental ingestion. Potential exposure path-
ways due to COPCs in subsurface soil and tuff would be complete only if contaminated soil or tuff were
excavated and brought to the surface, in which case the potential exposure pathways would be similar to
surface soil exposures. Weathering of tuff is the only viable natural process that may resuit in the exposure
of receptors to COPCs in tuff; because of the slow rate of weathering expected for tuff, exposure to COPCs
in this medium is negligible. However, this assessment assumes that a reasonable depth of exposure is 0
to 5 it in soil; for consistency, 5 ft is also assumed to be the depth of exposure for tuff. This is conservative
because (1) COPCs in tuff will cause exposure only as weathering occurs, and (2) the highest COPC con-
centrations are in samples within the top few feet of soil. Also, this is reasonable because the assumed 5-
ft depth of exposure captures the average depth of soil and, thus, exposure to COPCs in soil at the site.
Typically, potential risk to human receptors is determined based on exposure to COPCs in the top 10 ft of
soil. For the MDA P Area, the majority of the samples are in the top 5 ft and COPCs in samples below 5 f
are at lower concentrations. The exclusion of deeper samples results in a more conservative assessment
because the representative site concentrations based on the shallower samples are not “diluted.”

Because no surface water currently exists at the site and excavation activities resulted in the elimination of
all potential near-saturated and ponded water sources at the surface, potential human health exposure
pathways due to surface water (dermal and ingestion) are incomplete and are not evaluated. Contamina-
tion does not reach regional groundwater so there is no pathway. Likewise, groundwater is eliminated as a
potentially contaminated medium underneath the MDA P Area because no surface-to-groundwater path-
way exists. Thus, pathways to the regional aquifer, which is located approximately 1200 ft below the site,
are incomplete and are not evaluated.

3.2.6 Exposure Pathways—MDA P Area Ecological Receptors

The exposed tuff zone currently contains surface anomalies (e.g., depressions or cracks in the tuff) that
provide isolated and discontinuous microsites with a tendency to accrete fine materials/deposits that can
become microhabitats for plants. Thus, some isolated plants can be found growing within the exposed tuff
zone. Use of the exposed tuff zone for foraging or other activities is not expected by the animal receptors
that may potentially inhabit areas proximal to the MDA P Area.

As agreed upon by LANL with the NMED and EPA Region 6 {LANL. 2002, 73791), the exposed tuff area of
the site does not require a quantitative ecological risk assessment including generation and review of haz-
ard quotients (HQs). The “preferred approach is a qualitative ecological risk assessment” consisting of a
written discussion documenting that the various exposure pathways are not complete in this area of the
site. In summary, COPCs in the tuff are generally immobilized and become available 1o receptors only as a
function of the slow rates of weathering of the tuff. Vegetation, though present in some microsites, is
sparse and does not have contact with COPCs to the degree that population-level effects occur. Also, the
vegetation is not present in sufficient quantities to result in substantial uptake through the food chain and it
is unlikely that use or foraging by ecological receptors occurs because of the unsuitable habitat. Therefore,
the contact that wildlife receptors might have with COPCs in the exposed tuff zone does not drive popula-
tion-level effects in the wildlife receptors. Thus, there are no complete pathways in the exposed {uff zone
and the exposure of receptors to COPCs in this zone is not evaluated quantitatively.

The remaining area of the MDA P Area footprint, which is yet undisturbed or has been reseeded/
reclaimed, currently supports grasses and plants that may be used as forage by ecological receptors. The -
relatively shallow depth of the soil in the reclaimed footprint area {(an average depth of approximately 2 ft,
though as deep as approximately 5 ft in some locations near the east and west perimeters of the site) pre-
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cludes deep-rooted plants and all but investigative burrowing activities by fossorial mammals (see Ecolog-
ical Scoping Checklist, Attachment 1 to Appendix A). Complete exposure pathways for ecological
receptors to COPCs in the surface soil and tuff in the biological zone include: uptake by plants; ingestion
and dermal pathways for animal receptors; and potential food web transfer. This assessment assumes that
a reasonable depth of exposure is 0 to 5 i, regardless of the media type (soil or tulff).

Undisturbed areas ouiside the MDA P Area footprint contain deeper soils (up to 5 ft and deeper) that sup-
port mature vegetation (including deeper rooted shrubs and trees that are typical of the Rocky Mountain
montane mixed conifer forest vegetation type). Habitat use by ecological receptors occurs in these outlying
areas, including foraging, nesting, and the development of established burrow systems (vs. investigative
burrows within the reclaimed portions of the MDA P footprint) by fossorial mammals. Complete exposure
pathways for ecological receptors to COPCs in the surface soil and tuff in the biologically viable areas out-
side the MDA P footprint include: uptake by plants, dermal and ingestion pathways for animal receptors,
and potential food web transfer. This assessment assumes that a reasonable depth of exposure is 0to 5 fi,
regardless of the media type (soil or tuff), and that the exposure to COPCs in tuff is low because of the
slow rate of the weathering of the tuff. The assessment of potential ecological risk to receptors in the outly-
ing, undisturbed areas was combined with that for the biological zone within the MDA P footprint because
of the similarity of COPCs and the exposure pathways for ecological receptors.

As with the exposure pathways for human receptors, pathways related to the exposure of ecological recep-
tors to COPCs in surface water at the site are incomplete because no surface water currently exists at the
site and excavation activities resulted in the elimination of all potential near-saturated and ponded water
sources at the surface. Additionally, groundwater is eliminated as a potentially contaminated medium
underneath the MDA P Area because no surface-to-groundwater pathway exists; thus, pathways to the
regional aquifer, which is located approximately 1200 ft below the site, are incomplete for ecological recep-
tors at the MDA P Area.

3.2.7 Exposure Pathways—Cafon de Valle Ecological Receptors

Cafion de Valle receptors may be exposed to MDA P Area COPCs from release and transport of contami-
nants to the canyon. Historic releases to Cafion de Valle from the MDA P Area include the off-site transport
of COPCs via surface erosion and the potential leaching of water through the landfill contents to surface
water and sediments. To the extent that contaminants were transported to the canyon from the MDA P
Area prior to the source removal, the historic contaminant signatures in the canyon from the MDA P Area
may not correspond with residual COPC concentrations identified in the confirmation samples. In fact, con-
taminants common to Cafion de Valle and the MDA P Area are found at higher maximum concentrations in
the canyon than the MDA P Area (see section 3.3.3).

The MDA P Area is one of several historic contaminant sources to Cafon de Valle and is not the dominant
source. The 260 Outfall [SWMU 16-021(c)-99] is identified as the dominant source of contaminants for the
canyon (LANL 1998, 59891). Additionally, MDA R (SWMU 16-019) and the Silver Outfali (SWMU 16-020),
up-canyon from the MDA P Area, are also contributors of contaminants to the canyon. The focused evalu-
ation of potential ecological risk to aquatic and terrestrial receptors in Cafion de Valie integrates the poten-
tial effects of the multiple contaminant sources to canyon receptors, in addition to the effects from MDA P
Area COPCs.

3.3 Screening Assessment Summaries

As detailed in Appendix A, the screening assessments were performed for all inorganic COPCs that were
determined to be greater than the background concentrations (LANL 1998, 58730) in the confirmation
sample data sets for the biological and exposed tuff zones. Organic chemicals detected in more than 5% of
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the confirmation samples (EPA 1989, 08021) were designated COPCs, and evaluated for potential risk to
human and ecological receptors. No radionuclides were identified as COPCs for the MDA P Area based on
a comparison of detected radionuclide activities to the Laboratory BVs. Table 3.3-1 provides a summary of
the COPCs identified and the reasons for retaining or eliminating them. For the biological zone, the back-
ground comparison divided the data into samples taken from soil and those taken from tuff because the
BVs are matrix-specific. No such division was necessary for the samples collected from the exposed tuff
zone because all samples are designated as tuff. The Phase 1l confirmation samples, as used in the risk
assessments (i.e., biological vs. exposed tuff and soil matrix vs. tuff), are shown in Figure 3.3-1. The sam-
ple locations on Figure 3.3-1 are shown in the center of the grids from which they were collected because
the assumption in the sample collection methodology and the risk assessments is that the entire grid cell is
represented/characterized by the within-grid composite samples.

Table 3.3-1
Results of Data Review for MDA P Area COPC Identification

Analyte

Biological
Zone

Soil | Tuff

Exposed
Tuff
Zone

Result

Rationale

Inorganic Chemicals

Aluminum

2 xb

X

Retained

Retained for both zones because detected concentra-
tions exceeded established BVs and failed the statisti-
cal tests

Antimony

Retained

Retained for both zones because detected concentra-
tions exceeded established BVs and failed the statisti-
cal tests

Arsenic

Eliminated

Eliminated from both zones because detected concen-
trations did not exceed established BVs or were not sta-
tistically different from background

Barium

Retained

Retained for both zones because detected concentra-
tions exceeded established BVs and failed the statisti-
cal tests

Beryllium

Retained

Retained for exposed tuff zone because detected con-
centrations exceeded established BVs and failed the
statistical tests

Cadmium

Eliminated

Eliminated from both zones because detected concen-
trations did not exceed established BVs or were not sta-
tistically different from background

Chromium

Retained

Retained for both zones because detected concentra-
tions exceeded established BVs and failed the statisti-
cal tests

Cobalt

Retained

Retained for both zones because detected concentra-
tions exceeded established BVs and failed the statisti-
cal tests or had samples greater than the maximum BV
by several factors

Copper

Retained

Retained for both zones because detected concentra-
tions exceeded established BVs and failed the statisti-
cal tests

Iron

Retained

Retained for both zones because detected concentra-
tions exceeded established BVs and failed the statisti-
cal tests
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Table 3.3-1 (continued)
Results of Data Review for MDA P Area COPC Identification

Biological Exposed
Zone Tuff
Analyte Soil |Tuff| Zone Result Rationale
Lead X X X Retained |Retained for both zones because detected concentra-
tions exceeded established BVs and failed the statisti-
cal tests or had samples greater than the maximum BV
by several factors
Manganese —_ | - — Eliminated |Eliminated from both zones because detected concen-
trations did not exceed established BVs or were not sta-
tistically different from background
Mercury — | = X Retained |Retained for exposed tuff zone because detected con-
centrations exceeded established BVs and because
there is no background data set for comparison
Nickel — | X X Retained |Retained for both zones because detected concentra-
tions exceeded established BVs and failed the statisti-
cal tests
Perchlorate ND® | ND X Retained |Retained for exposed tuff zone because it was detected
in seven samples and does not have an associated BV
Selenium — | X X Retained |Retained for both zones because detected concentra-
tions exceeded established BVs and failed the statisti-
cal tests
Silver X | — — Retained |Retained for biological zone because detected concen-
trations exceeded established BVs and because there
is no background data set for comparison
Thallium — | — — Eliminated |Eliminated from both zones because detected concen-
trations did not exceed established BVs or were not sta-
tistically different from background
Vanadium — | X X Retained |Retained for both zones because detected concentra-
tions exceeded established BVs and failed the statisti-
cal tests
Zinc X | — X Retained |Retained for both zones because detected concentra-
tions exceeded established BVs and failed the statisti-
cal tests or had samples greater than the maximum BV
by several factors ‘
Radionuclides
Cesium-137 — ND Eliminated |Eliminated from biological zone because detected con-
centrations did not exceed established BVs
Uranium-234 — — Eliminated |Eliminated from both zones because detected concen-
trations did not exceed established BVs
Uranium-235 — — Eliminated |Eliminated from both zones because detected concen-
trations did not exceed established BVs
Uranium-238 — — Eliminated |Eliminated from both zones because detected concen-
trations did not exceed established BVs
Organic Chemicals
Acetone ND Retained |Retained for biological zone because concentrations
were detected in more than 5% of the samples
Amino-2,6- X Retained |Retained for both zones because concentrations were
dinitrotoluene[4-] detected in more than 5% of the samples
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Table 3.3-1 {(continued)
Results of Data Review for MDA P Area COPC ldentification

Blcéloglcal Exposed
ohe Tuft
Analyte Soil |Tuft| Zone Result Rationale
Amino-4,6- X X Retained |Retained for both zones because concentrations were
dinitrotoluene[2-] detected in more than 5% of the samples
Aroclor-1260 X ND Retained |Retained for biological zone because concentrations
were detected in more than 5% of the samples
Benzoic Acid — ND Eliminated |Eliminated from biological zone because concentrations
were detected in less than 5% of the samples
Bis(2- X X Retained |Retained for both zones because concentrations were
‘ethylhexyl)phthalate detected in more than 5% of the samples
Carbon Disulfide ND X Retained |Retained for exposed tuff zone because concentrations
were detected in more than 5% of the samples
Di-n-butylphthalate ND —_ Eliminated |Eliminated from exposed tuff zone because concentra-
tions were detected in less than 5% of the samples
DDT[4.4] X ND Retained |Retained for biological zone because concentrations
were detected in more than 5% of the samples
. e ND Eliminated |Eliminated from biological zone because concentrations
Dichlorobenzene(1,4-] were detected in less than 5% of the samples
- — — Eliminated |Eliminated from both zones because concentrations
Dinitrobenzene(1,3-] were detected in less than 5% of the samples
Dinitrotoluene{2,4-] — — Eliminated |Eliminated from both zones because concentrations
were detected in less than 5% of the samples
Dinitrotoluene[2,6-] e — Eliminated |Eliminated from both zones because concentrations
were detected in less than 5% of the samples
HMX X X Retained |Retained for both zones because concentrations were
detected in more than 5% of the samples
Methyinaphthalene[2-] — o Eliminated |Eliminated from both zones because concentrations
were detected in less than 5% of the samples
Nitrotoluene[3-] - ND Eliminated |Eliminated from biological zone because concentrations
were detected in less than 5% of the samples
Nitrotoluene[4-] — —_ Eliminated |Eliminated from both zones because concentrations
were detected in less than 5% of the samples
RDX X X Retained |Retained for both zones because concentrations were
detected in more than 5% of the samples
Tetryl e — Eliminated | Eliminated from both zones because concentrations
were detected in less than 5% of the samples
Toluene X X Retained |Retained for both zones because concentrations were
‘ detected in more than 5% of the samples
Trinitrobenzene[1,3,5-] ND X Retained |Retained for exposed tuff zone because concentrations
were detected in more than 5% of the samples
Trinitrobenzene|2,4,6-] X X Retained |Retained for both zones because concentrations were
detected in more than 5% of the samples
2 — = Eliminated as a COPC.
b X = Retained as a COPC.
¢ ND = 100% nondetect within a given zone.
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3.3.1 Human Health Screening Analysis

The MDA P Area exists within the active, operational area of TA-16 and lies entirely on DOE land. The site
is isolated from public access by a security fence and security checkpoints. Based on the current and pro-
posed future land use, the site will remain under Laboratory control and will continue to be used for indus-
trial purposes. Potential human exposure pathways include inhalation of airborne particles, incidental
ingestion of surface soil or tuff, and dermal contact with surface soil or tuff {section 3.2}. The potential on-
site receptors for both current and future land use will continue toc be Laboratory employees, including both
industrial and recreational land uses. However, for this screening assessment, residential land use was
assumed, to support closure certification and corrective action decisions.

The screening assessment is a comparison of COPC concentrations with SALs. SALs were calculated
based on the methodology provided in Appendix C of the approved IWP (LANL 1998, 62060) and LANL
(2002, 72639). The methodology is based on guidance from EPA Region 6 and NMED (EPA 2001, 71466;
NMED 2000, 68554). The SALs used in the screening evaluation reflect a residential exposure scenario,
assuming exposure for 24 hr/day for 350 days/year. The SAL comparison is presented separately for non-
carcinogenic and carcinogenic chemicals. The SALs for noncarcinogens are based on a hazard quotient
(HQ) of 1.0. SALs for carcinogens are based on a target cancer risk of 10°®. The comparison was based on
the 95% upper confidence limit (UCL) of the mean concentration of each COPC, as measured in samples
collected from 0 to 5 fi. The statistical evaluations are provided in Appendix A. If a chemical was a COPC
for either zone (biological or exposed tuff}, it was assumed to be a COPC for the entire MDA P Area. Thus,
the data sets defining the 85% UCL concentrations for comparison to human health SALs include all sam-
ple locations and both soil and tuff matrices, regardiess of whether the samples were from the biological or
exposed tuff zone.

3.3.1.1 Screening Results

Barium and iron were the only noncarcinogens for which the 95% UCL concentrations exceed the 0.1 SAL
{Table 3.3-2). The sum of the ratio of each COPC (calculated as the 95% UCL concentration divided by the
respective SAL, i.e., the hazard index [Hl]) was less than unity (0.8). This indicates that a potential human
health hazard is not expected from exposure to co-located noncarcinogenic COPCs at the MDA P Area.

None of the carcinogenic COPCs had a 85% UCL concentration above their respective SALs (Table 3.3-
3), and were less than the NMED target risk level of 10° (NMED 2000, 68554). The cumulative cancer risk
for the entire site was 6 x 107 Therefore, exposure in the MDA P Area does not result in an unacceptable
risk to human receptors.

Table 3.3-2
Comparison of Noncarcinogenic COPCs with SALs (0-5 ft)
95% UCL? 0.1 SAL SAL
Analyte (mg/kg) (mg/kg) (mg/kg)
Inorganic Chemicals
Aluminum 6050 - 7400 74,000
Antimony 0.41 3 30
Barium 534° 520 5200
Beryllium 0.83 15 180
Cobalt 5.35 450 4500
Copper 8.71 280 2800
iron 10,335 2300 23,000
Lead 9.67 40 400
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Table 3.3-2 (continued)
Comparison of Noncarcinogenic COPCs with SALs (0-5 ft)

95% UCL? 0.1 SAL SAL

Analyte (mglkg) (mg/kg) (mg/kg)
Mercury 0.02 0.65 6.5
Nickel 4.50 150 1500
Perchlorate 0.03 0.78 7.8
Selenium 0.25 38 380
Silver 0.54 38 380
Vanadium 9.52 53 530
Zinc 49.0 2300 23,000
Organic Chemicals
Acetone 0.10 160 1600
Amino-2,6-dinitrotoluene[4-]° 0.15 6.1 61
Amino-4,8-dinitrotoluene[2-]° 0.18 6.1 61
Aroclor-1260 0.034¢ 0.1 1.1
Carbon disulfide 0.01 36 360
HMX 0.95 310 3100
Toluene 0.005 18 180
Trinitrobenzene[1,3,5-] 0.14 180 1800

2 95% UCL = 95% upper confidence limit of the mean.

® values in bold indicate SAL or 0.1 SAL exceeded by 95% UCL.
¢ 2 8-Dinitrotoluene SAL was used as a surrogate (EPA 2001, 71466},
9 Data set had <10 samples; 95% UCL could not be calculated; maximum value used.

Table 3.3-3
Comparison of Carcinogenic COPCs with SALs (0-5 ft)
95% UCL? SAL
Analyte (mg/kg) (mg/kg)

Aroclor-1260 0.034° 0.22
Bis(2-ethylhexyl)phthalate 0.20 35
Chromium, total 5.28 210
DDT[4,4-] 0.0035° 1.7
RDX 1.89 4.1
Trinitrotoluene(2,4,6-] 0.14 16

2 95% UCL = 95% upper confidence limit of the mean.
P Data set had <10 samples; 95% UCL could not be calculated;

maximum value used.

An additional human health risk analysis was performed to account for potential exposure to a limited area
of high COPC concentrations. A residential lot of 5400 ft2 (~600 m?) was used to represent the limited
potential exposure area. A residential lot was selected for both the biological and exposed tuff zones to be
consistent with the locations of high barium concentrations (the risk driver for the site). Figure 3.3-2 shows
the barium contour (with locations of relatively high concentrations) and lot layouts for the additional
human health risk analysis. The inorganic chemical concentrations were compared 1o the corresponding
BVs for each residential lot. Inorganic chemicals less than the BVs were not evaluated for each lot.
Organic chemicals that were not detected within a lot were not evaluated for that lot.
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Among the noncarcinogenic COPCs in the biological zone residential lot, only barium had a 95% UCL con-
centration greater than one-tenth the respective SAL but less than the SAL (Table 3.3-4), similar to the ini-
tial screening results. The sum of the ratio of each COPC exposure calculated as the 85% UCL
concentration divided by the respective SAL was less than unity {(0.4), indicating that a human health haz-
ard is not expected from exposure to co-located noncarcinogenic COPCs in the biological zone lot.

One of the carcinogenic COPCs (RDX) had a 95% UCL concentration above the SAL (Table 3.3-5). The
cumulative cancer risk from exposure to carcinogenic COPCs in the biological zone residential lot was
approximately 4 x 108, which is less than NMED’s target risk level of 105 {(NMED 2000, 68554). There-
fore, the residential lot in the biological zone does not pose an unacceptabie risk to human receptors.

Table 3.3-4

SAL Comparison to 95% UCL Concentrations of Noncarcinogens—
Biological Zone: 5400 ft? Residential Lot (0-5 ft)

95% UCL? 0.1 SAL SAL

Analyte (mg/kg) (mg/kg) (mg/kg)
Inorganic Chemicals
Barium 1584° 520 5200
Copper 12.73 280 2800
Lead 21.8 40 400
Selenium 031 38 380
Silver 0.68 38 380
Zinc 58.6 2300 23,000
Organic Chemicals
Amino-2,8-dinitrotoluene[4-)¢ 0.51 6.1 &1
Amino-4,6-dinitrotoluene[2-]° 0.55 6.1 61
HMX 8.03 310 3100

95% UCL = 95% upper confidence limit of the mean.
b values in bold indicate SAL or 0.1 SAL exceeded by 95% UCL.
¢ 2,6-Dinitrotoluene SAL was used as a surrogate (EPA 2001, 71466).

Table 3.3-5

SAL Comparison to 95% UCL Concentrations of Carcinogens—
Biological Zone 5400 ft2 Residential Lot (0-5 ft)

95% UCL®? SAL
Analyte (mg/kg) (mg/kg)
Bis(2-ethylhexyljphthalate 0.26 35
RDX 17.7° 4.4
Trinitrotoluene[2,4,6-] 0.27 16

2 95% UCL = 95% upper confidence limit of the mean.
b yalues in bold indicate SAL exceeded by the 95% UCL.

Among the noncarcinogenic COPCs in the exposed tuff zone residential lot, aluminum, barium, and iron
had 95% UCL concentrations greater than one-tenth their respective SALs (Table 3.3-6). The sum of the
ratio of each COPC exposure calculated as the 95% UCL concentration divided by the respective SAL also
slightly exceeded unity {1.7). However, approximately one-half of this is due to iron, which is an essential
nutrient. The iron 95% UCL concentration was also less than the maximum tuff background concentration
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(19,500 mg/kg) and slightly above the tuff BV of 14,500 mg/kg. None of the noncarcinogenic COPCs
exceeded the SAL at the 95% UCL concentration.

RDX was the only carcinogenic COPC with a 85% UCL concentration above its respective SAL (Table 3.3-
7). The cumulative cancer risk from exposure to carcinogenic COPCs for the exposed tuff zone residential
lot was 1.2 x 106, which is less than NMED's target risk level of 10°5 (NMED 2000, 68554). Therefore, the
residential lot for the exposed tuff zone does not pose an unacceptable risk to human receptors.

Table 3.3-6

SAL Comparison to 95% UCL Concentrations of Noncarcinogens in
Exposed Tuff Zone, 5400 ft Residential Lot (0-5 ft)

95% UCL SAL 0.1 SAL

Analyte (mg/kg) (mg/kg) | (mglkg)
Aluminum 10,415° 74,000 7400
Amino-2,6-dinitrotoluene[4-]° 0.27 61 6.1
Amino-4,6-dinitrotoluene[2-]° 0.34 61 6.1
Antimony 0.50 30 3
Barium 3834 5200 520
Beryllium 1.75 150 15
Cobalt 456 4500 450
Copper 6.9 2800 280
HMX 1.6 3100 310
fron 16,404 23,000 2300
Nickel 5.68 1500 150
Selenium 0.49 380 38
Trinitrobenzene[1,3,5-] 0.1 1800 180
Vanadium 14.4 530 53
Zinc 50.7 23,000 2300

@ Values in bold indicate SAL or 0.1 SAL exceeded by 95% UCL.
b 5 6-Dinitrotoluene SAL was used as a surrogate (EPA 2001, 71466).

Table 3.3-7
SAL Comparison to 95% UCL Concentrations of Carcinogens in

Exposed Tuff Zone 5400 ft Residential Lot (0-5 ft)

95% UCL SAL
Analyte (mg/kg) (mg/kg)
Chromium 7.8 210
RDX 5.63° 4.4
Trinitrotoluene[2,4,6-] 0.15 16

2 values in bold indicate SAL exceeded by 95% UCL.

3.3.1.1.1 PRG Comparison of SAL Exceedances

The MDA P closure plan (LANL 1995, 58713) indicated that the closure certification report would provide a
“PRG comparison of the Phase 1l grid confirmatory analytical results that exceeded SALs.” The intent of
this is to determine whether the operational PRGs had been met during Phase | excavation and removal
activities, even if SAls were exceeded in some samples. Some samples exceeded the SALs of the two
chemicals for which operational PRGs were used to determine cleanup levels during Phase —barium and
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RDX. The operational PRG of 2000 mg/kg for barium was exceeded in four grid cells (008, 232, 670, 742),
and the operational PRG of 16 mg/kg for RDX was exceeded in three grid cells (232, 306, and 670). How-
ever, the risk screening results presented indicate that residual concentrations of barium and RDX, both for
the site as a whole and smaller areas with elevated barium or RDX concentrations, do not present a poten-
tial unacceptable risk o human health.

3.3.1.2 Uncertainty Analysis

The analysis presented in the human health screening assessments is subject to varying degrees and
kinds of uncertainty. Aspects of data evaluation and COPC identification, exposure assessment, toxicity
assessment, and the additive approach all contribute to uncertainties in the risk assessment process.

3.3.1.2.1 Data Evaluation and COPC Identification Process

A primary uncertainty associated with the COPC identification process (as presented in Appendix A) is the
possibility that a chemical may be inappropriately identified as a COPC. It is unlikely that inorganic chemi-
cals were inappropriately excluded as COPCs because the only detected inorganic chemicals excluded
were those determined to be less than the associated BV or those with data sets not significantly different
than background. Aluminum and iron in the exposed tuff zone residential lot and iron in the site-wide com-
parison had 95% UCL concenirations greater than 0.1 of the respective SAL, but less than the SAL. Con-
centrations measured in soil and tuff at the MDA P Area for these two inorganic chemicals are not
considered a concern for human health for two reasons: (1) the high values for these inorganic chemicals
are in the tuff and are, thus, unavailable for exposure; and (2) the 95% UCL concentrations are within the
range of soil and tuff background concentrations (LANL 1998, 59730), indicating that exposure to site-wide
or residential lot concentrations is similar to background. Also, iron is an essential nutrient for which con-
centrations in soil would need to be substantially higher than background before they become a concern to
human health. Thus, Hl values calculated for the whole area and the residential lots are primarily due to
barium and are less than 1.0.

It is unlikely that organic chemicals were inappropriately excluded as COPCs because the only detected
organic chemicals not retained for analysis were those that were detected in less than 5% of the confirma-
tion samples, per EPA guidance (EPA 1989, 08021).

Uncertainties associated with the organic and inorganic chemical data include sampling errors, laboratory
analysis errors, and data analysis errors. For the MDA P Area, these uncertainties are expected to have lit-
tie effect on the results even though many detected concentrations of organic COPCs were qualified J,
indicating that the values were less than EQLs and could only be estimated.

3.3.1.2.2 Exposure Assessment
Three main uncertainties were identified in the exposure assessment process:

1. Identification of Receptors. The human health screening evaluation is a conservative compari-
son of the 95% UCL concentration with SALs based upon a residential land-use scenario. To
the degree that actual activity patterns are not represented by those activities assumed by the
residential land-use scenario, uncertainties are introduced in the assessment. Because the
potentially exposed individual is an industrial worker, the screening assessment based on a
residential scenario overestimates the exposure and, therefore, the potential hazard and risk
1o human receptors. If, however, future land use becomes residential, the assessment appro-
priately addresses potential human health risks.
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2. Exposure Pathway Assumptions. A number of assumptions are made relative to exposure
pathways, including: input parameters, whether or not a given pathway is complete, the actual
media to which an individual may be exposed, and intake rates for different routes of expo-
sure. In the absence of site-specific data, the exposure assumptions used were consistent
with EPA-approved parameters and default values (EPA 2001, 714686). When several upper-
bound values (as are found in EPA 2001, 71466) are combined to estimate exposure for any
one pathway, the resulting risk can exceed the 99th percentile of “expected risk” and therefore,
exceed (overestimate) the range of risk that may be reasonably expected. Also, the assump-
tion that residual concentrations of chemicals in the tuff are available and cause exposure in
the same manner as if they were in soil overestimates the potential risk to receptors. There-

fore, the HI of 1.7 is an overestimation of the potential hazard at the site within the exposed tuff
zone.

3. Derivation of Exposure Point Concentrations. Some uncertainty is introduced in the concentra-
tion aggregation of data for estimating the representative COPC concentrations (95% UCL) at
the site. Risk from a single location or area with relatively high COPC concentrations may be
“diluted” by using a representative, site-wide value. This is considered the single, largest
uncertainty that may result in the underestimation of potential risk to human receptors. Thus,
an additional analysis based on locations with high concentrations of barium (the only COPC
10 exceed 0.1 SAL in both zones) was performed to address this uncertainty. The use of the
95% UCL is intended to provide a protective, upper bound (e.g., conservative) on the average
COPC concentration at the site, which is more likely to lead to an overestimation of the con-
centration representative of average exposure to a COPC across the entire site.

3.3.1.2.3 Toxicity Assessment

The primary unceriainty associated with the SALs is related to the derivation of toxicity values used in their
calculation. EPA toxicity values (reference doses [RfDs] and slope factors [SFs]) were used to derive the
SALs used in this risk screening assessment (EPA 2001, 70109; EPA 1997, 58968). Uncertainties were
identified in three areas with respect to the toxicity values: (1) extrapolation from animals to humans, (2)
extrapotation from one route of exposure to another route of exposure, and (3) individual variability in the
human population.

1. Extrapolation from Animals to Humans. The SFs and RiDs are often determined based on
extrapolation from animai data to humans, which may result in uncertainties in toxicity values
because differences exist in chemical absorption, metabolism, excretion, and toxic responses
between animals and humans. The EPA takes into account differences in body weight, surface
area, and pharmacokinetic relationships between animals and humans to address these
uncertainties in the dose-response relationship; however, conservatism is usually incorporated
in each of these steps, resulting in the overestimation of potential risk.

2. Extrapolation from One Route of Exposure to Another Route of Exposure. The SFs and RfDs
often contain extrapolations from one route of exposure to another that result in additional con-
servatisms in the risk calculations. For example, an extrapolation from the oral route to the
inhalation and/or the dermal route was used in this assessment (EPA 2001, 71466) and differ-
ences between the two exposure pathways contribute to the uncertainty in the estimation of
potential risk at this site.

3. Individual Variability in the Human Population. For noncarcinogenic effects, the degree of vari-
ability in human physical characteristics is important both in determining the risks that can be
expected at low exposures and in defining the no-observed-adverse-effect level (NOAEL). The
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NOAEL uncertainty factor approach incorporates a 10-fold factor to reflect individual variability
within the human population that can contribute to uncertainty in the risk assessment; this fac-
tor of 10 is generally considered to result in a conservative estimate of risk to noncarcinogenic
COPCs.

3.3.1.2.4 Additive Approach

For noncarcinogens, the effects of exposure to multiple chemicals are generally unknown and possible
interactions could be synergistic or antagonistic, resulting in either an overestimation or underestimation of
the potential risk. Additionally, RfDs used in the risk calculations typically are not based on the same end-
points with respect to severity, effects, or target organs. Therefore, the potential for noncarcinogenic effects
can be overestimated for individual COPCs that act by different mechanisms and on different target organs
but are addressed additively.

3.3.1.3 Interpretation of Results

Overall, the uncertainties associated with the evaluation of human health risks to residual concentrations
of COPCs in the soil and tuff of the MDA P Area overestimate potential risk to human receptors. A detailed
analysis of risk due to exposure at locations with high concentrations of barium (the main risk driver at the
site), indicate that there is no potential, unacceptable risk to human health in either the biclogical or
exposed tuff zone. ‘

The noncarcinogenic HI values ranged from 0.8 (site-wide) to 1.7 (exposed tuff zone) based on 95% UCL
concentrations; none of the individual COPCs exceeded an HQ of 1.0. Approximately half of the Hi of 1.7

(0.7) is due to iron, which is an essential nutrient and has a 95% UCL within the range of background con-
centrations. In addition, COPCs in this lot are in the tuff, so exposure is unlikely; the HI for the exposed tuff
zone residential lot overestimates the potential hazard to receptors. Given the uncertainties and the over-

estimation of the hazard, the Hls for the site and for the residential lots do not exceed NMED’s farget Hi of
1.0 (NMED 2000, 68554) and do not pose a potential hazard to human health.

Concentrations of carcinogenic COPCs were less than their respective SALs. The incremental excess can-
cer risk ranged from 6 x 1077 (site-wide risk) to 4 x 10°® (residential lot risk). The risk levels are below the
NMED target cancer risk level of 10" (NMED 2000, 68554). Therefore, the site as a whole and the resi-
dential lots within each zone do not pose a potential unacceptable risk to human health.

3.3.2 Ecological Screening Analysis

Because potentially complete exposure pathways exist for COPCs in the biological zone, the following
eight terrestrial receptors were evaluated quantitatively in the ecological screening assessment for the bio-
logical zone, representing several feeding guilds and trophic levels:

s Aplant,

s Soil-dwelling invertebrates (represented by the earthworm),
» Deer mouse (mammalian omnivore),

* Vagrant shrew (mammalian insectivore),

* Desert cottontail {mammalian herbivore),

*  Fox {mammalian carnivore),
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*  American robin (avian insectivore, omnivore, and herbivore), and

¢  American kestrel (avian insectivore and carnivore); a surrogate for avian threatened and
endangered (T&E) species.

Of the terrestrial receptors evaluated, only the vagrant shrew is not expected to be of concern for the
MDA P Area because it requires free water for survival—a medium that does not exist at the site and that
has been eliminated from consideration as a potential exposure medium for the MDA P Area footprint.
However, because the shrew represents the insectivorous feeding guild for mammals, which is not specifi-
cally represented by any of the other terrestrial receptors, the shrew was retained for the MDA P Area
screening assessment.

As described in section 3.2.6, a quantitative analysis of ecological risk was not performed for the exposed
tuff zone, as agreed upon with the NMED and EPA Region 6. The basis for this approach is that exposure
pathways are incomplete in this area of the site.

3.3.21 Screening Results

The screening assessment is a comparison of 95% UCL concentrations with ESLs for each COPC, result-
ing in a HQ. The comparison was based on the 95% UCL of the mean concentration of each COPC identi-
fied for the biological zone, as measured in soil and tuff samples taken from 0 to 5 ft. The higher the
contaminant levels relative to the ESLs, the higher the potential risk to receptors; conversely, the higher the
ESLs relative to the contaminant levels, the lower the potential risk to receptors. HQs greater than 0.3 are
identified as chemicals of potential ecological concern (COPECs) requiring additional evaluation (LANL
1999, 64783). The hazard index (H!) is the sum of HQs; an HI greater than 1.0 is considered an indication
of potential adverse impacts to a given receptor from exposure to multiple chemicals at a site. The HQ/HI
analysis is a conservative indication of potential adverse effects and is designed to minimize the potential
of overlooking possible COPECs at the site (LANL 1999, 64783).

ESLs were obtained from the |.aboratory’s ECORISK database version 1.4 (LANL 2002, 72802.1), as pre-
sented in Appendix A. All COPCs identified for the biological zone, with the exception of nickel and lead,
required further evaluation because one or more HQ exceeded 0.3 or because there was no ESL available
for one or more of the receptors for a given COPC (Table 3.3-8). Nickel and lead were eliminated as
COPECs because all receptors had an associated ESL and all HQs were less than 0.3. All other chemicals
are discussed in detall below in the problem formulation.
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Table 3.3-8
HQ/HI Summary for COPCs in Biological Zone
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Inorganic Chemicals
Antimony 410E-01 | 8.20E+00° - — —_ — — — 6.61E-02 | 4.14E-01 | 7.19E-01 | 4.20E-03
Barium 6.56E+02 | 6.56E+00 — 2.50E+00 | 1.73E+00 | 6.56E-01 | 1.43E-02 3.865-01 1.93E+01 | 1.46E+02 | 2.73E402 | 1.56E+00
Chromium 5.95E+00 | 2.48E+00 | 4.25E+00 | 1.29E-02 | 1.08E-02 | 8.80E-03 | 5.00E-04 | 1.10E-03 | 7.00E-04 | 2.80E-03 | 8.50E-03 | 3.00E-04
Cabalt 4,18E+00 | 1.67E+01 — 8.20E+01 | 4.50E+01 | 9.09E+00 | 6.97E-01 | 1.10E+01 | 8.36E-01 | 2.20E+01 | 4.59E+01 | 4.18E-01
Copper 7.60E+0Q0 | 7.60E-01 | 5.85E-01 | 1.96E-02 | 2.45E-02 | 2.92E-02 | 3.00E-04 | 2.30E-03 | 2.53E-02 | 4.47E-02 | 4.47E-02 ;| 9.00E-04
lron 1.02E+04 — — e — e — — e - — —_
Lead 1.04E+01 | 2.31E-02 | 5.20E-03 | 1.89E-01 | 1.44E-01 | 1.04E-O01 | 3.90E-03 | 2.08E-02 | 112E-02 | 4.73E-02 | 1.04E-01 | 2.30E-03
Nickel 4.65E+00 | 2.33E-01 | 4.65E-02 | 4.70E-03 | 3.90E-03 | 2.90E-03 | 1.00E-04 | 4.90E-04 | 5.91E-04 | 2.20E-03 | 5.19E-03 | 2.00E-04
Selenium 2.40E-01 | 2.40E+00 | 3.12E-02 | 2.18E-01 | 1.20E-01 | 2.40E-02 | 1.70E-03 | 2.86E-02 | 4.40E-03 | 1.26E-01 | 2.64E-01 | 2.20E-03
Silver 7.00E-01 | 1.40E+01 — 5.00E-02 | 3.68E-02 | 2.33E-02 | 2.93E-04 | 7.03E-03 | 1.35E+00 | 5.00E+00 | 7.69E+00 | 5.00E-02
Vanadium 1.02E+01 | 4.08E+02 — 3.64E+00 | 2.00E+00 | 3.64E-01 | 2.00E-02 | 4.86E-01 | 1.29E-02 | 5.10E-01 | 1.06E+00 | 6.78E-03
Zinc 537E+01 | 5.374+00 | 1.54E-01 5.54-01 4,13E-01 | 2.56E-01 | 1.10E-02 | 8.14E-02 | 4.89E-02 | 6.40E-05 | 7.57E-05 | 2.99E-05
Organic Chemicals
Acetone 1.40E-02 — — J.33E-07 | 3.33E-06 | 6.36E-06 | 2.50E-09 | 4.52E-08 | 3.26E-03 | 3.68E-03 | 3.78E-04 —_
Amino-2,6-dinitrotoluene[4-] | 1.80E-01 | 2.25E-03 — e — — — — 3.10E-02 | 5.00E-02 | 3.18E-02 | 1.94E-04
Amino-4,6-dinitrotoluense[2-] | 1.82E-01 | 2.28E-03 — — — — — — 2.17E-02 | 3.43E-02 | 2.19E-02 | 1.40E-04
Aroclor-1260 6.1E-029 — — 1.38E-01 | 7.09E-02 | 4.07E-03 | 2.77E-02 | 3.39E-02 | 9.24E-05 | 6.10E-03 | 1.22E-02 | 1.91E-03
Bis(2-ethylhexyl)phthalate 2.00E-01 — — 2.00E-01 | 1.05E-01 | B.70E-03 | 1.18E-01 | 8.70E-02 | 5.56E-05 | 3.28E-03 | 6.67E-03 | 3.13E-03
DDT[4,4"] 7.98-03% | 2.14E-03 —_ 3.04E+00 | 1.52E+00 | 6.58E-02 | 8.59E-01 | 8.49E-01 | 3.95E-05 | 3.76E-03 | 7.90E-03 | 1.72E-03
HMX 1.33E+00 — 2.66E-03 — —_ — — — 2.61E-02 | 3.09E-02 | 5.12E-03 | 3.59E-05
RDX 2.37E+00 | 2.37E-02 | 4.74E-03 - — — — —_ 2.16E-01 | 2.58E-01 | 7.18E-02 | 4.82E-04
Toluene 3.30E-03 | 1.65E-05 —_ — — — — —_ 2.06E-05 | 4.52E-05 | 4.71E-05 | 2.75E-07
Trinitro-toluenel2,4,6-] 1.80E-01 | 2.57E-01 | 2.57E-01 — _— —_ — — 2.34E-03 | 3.40E-03 | 1.80E-03 | 1.13E-05
Hi 4.64E+02 | 5.34E+00 | 9.29E+01 | 5.11E+01 | 1.06E+01 | 1.75E+00 | 1.30E+01 | 2.19E+01 | 1.74E+02 | 3.29E+02 | 2.05E+00

& 95% UCL = 95% upper confidence limit of the mean.

b Value in bold indicates HQ > 0.3 oran Hi > 1.0.

¢ — = ESL not available.

9 95% UCL could not be calculated; maximum detection was used.
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As presented in Table 3.3-8, HI values for the terrestrial receptors range from 1.75 for the top carnivore
American kestrel to 464 for the plant. Per EPA guidance (EPA 2000, 73306), aluminum “is identified as a
COPC only at sites where the soil pH is less than 5.5.” pH levels measured in confirmation samples from
the MDA P Area range from 5.8 to 7.4 in tuff and 6.8 to 7.6 in soil, indicating that aluminum at the MDA P
Area is unavailable to ecological receptors, With aluminum eliminated, barium and cobalt are the primary
contributors to the HI values for each receptor, while vanadium and DDT[4,4] also contribute to the Hi for
some receptors.

3.3.2.2 Problem Formulation

This section provides an evaluation of the initial screening assessment resulls in the context of assump-
tions and conservatisms used in the screening process, in order to determine whether or not the results
are ecologically meaningful and if additional analysis is required beyond the screening assessment. Table
3.3-8 shows the COPCs that failed the initial screening.

3.3.2.2.1 Inorganic COPCs

A number of the HQs determined for inorganic chemicals are not ecologically meaningful estimations of
potential risk because the ESLs are below the soil and tuff BVs. Therefore, the HQ/HI| analysis was per-
formed again after removing ESLs below the associated soil BV from the analysis (Table 3.3-9, see “NC”
entries). All of the inorganic COPCs, except for barium, have seven or fewer detections in soil above the
soil BV, indicating that the residual concentrations of inorganic chemicals in the biological zone are in the
tuff and are inaccessible to receptors. In addition, the 95% UCL concentrations determined for all inorganic
COPCs, except for barium, cobalt, and copper, are within the range of the background concentrations for
soil and tuff, indicating that exposure to the representative site concentrations for inorganic COPCs is sim-
ilar to background. As a result, the majority of the inorganic COPCs {except barium) are not retained as
COPECs.
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Table 3.3-9
HQ/HI Summary of COPCs with Elimination of ESLs Less Than Background—Biological Zone
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Inorganic Chemicals
Antimony 4.10E-01] NCP g —_ — — — — 6.61E-02] 4.14E-019] NC | 4.27E-03
Barium 6.56E+02 NC — NC 1.72E+00| 6.56E-01 | 1.43E-02 | 3.86E-01 NC NC NC 1.56E+00
Chromium 5.95E+00 NC NC 1.29E-02 | 1.08E-02 | 8.75E-03 | 4.58E-04 | 1.12E-03 | 7.44E-04 | 2.83E-03 |8.50E-03| 3.31E-04
Cobalt 4.18E+00 NC — NC NC NC NC NC NC NC NC 4,18E-01
Copper 7.60E+00 NC NC 1.95E-02 § 2.45E-02 | 2.92E-02 | 3.45E-04 | 2.30E-03 | 2.53E-02 | 4.47E-02 {4.47E-02| 8.54E-04
iron 1.02E404 — —— — — —— — — - - - —
Selenium 2.40E-01 NC 3.12E-02 NC 1.20E-01 | 2.40E-02 | 1.74E-03 | 2.86E-02 | 4.36E-03 | 1.26E-01 |2.64E-01 2.18E-03
Silver 7.00E-01 NC o 5.00E-02 | 3.68E-02 | 2.33E-02 | 2.92E-04 | 7.00E-03 NC NC NC 5.00E-02
Vanadium 1.02E+01 NC — NC NC NG 2.00E-02 NC 1.28E-02 NC NC 6.80E-03
Zinc 5.37TE+01 NC 1.54E-01 | 5.54E-01 | 4.13E-01 | 2.56E-01 { 1.10E-02 | 8.14E-02 | 4.89E-02 | 6.40E-05 [7.57E-05| 2.99E-05
Organic Chemicals ‘
Acstone 1.40E-02 e e 3.33E-07 | 3.33E-06 | 6.36E-06 | 2.50E-08 | 4.52E-08 | 3.26E-03 | 3.68E-03 [3.78E-04 e
Amino-2,6-dinitrotoluene[4-} | 1.80E-01 | 2.25E-03 — b — — - — 3.10E-02 | 5.00E-02 |3.16E-02] 1.94E-04
Amino-4,6-dinitrotoluene[2-] | 1.82E-01 | 2.28E-03 s — - — e —_ 2.17E-02 | 3.43E-02 {2.19E-02] 1.40E-04
Aroclor-1260 6.1E-02° e — 1.39E-01 | 7.09E-02 | 4 07E-03 | 2.77E-02 | 3.39E-02 | 9.24E-05 | 6.10E-03 |1.22E-02| 1.91E-03
Bis(2-ethythexyl)phthalate | 2.00E-01 — — 2.00E-01 | 1.05E-01 | 8.70E-03 | 1.18E-01} 8.70E-02 | 5.56E-05 | 3.28E-03 (6.67E-03] 3.13E-03
DDTI4,4'] 7.9E-03% | 2.14E-03 —_ 3.04E+00|1.52E+004 6.58E-02 | 8.59E-01 | 8.49E-01 | 3.95E-05 | 3.76E-03 |7.90E-03| 1.72E-03
HMX 1.33E+00 — 2.66E-03 — — —— e — 2.61E-02 | 3.09E-02 |5.12E-03| 3.59E-05
RDX 2.37E+00| 2.37E-02 | 4.74E-03 e — —_ — — 2.15E-01 | 2.38E-01 [7.18E-02| 4.84E-04
Toluene 3.30E-03 | 1.65E-05 — — e o — — 2.06E-05 | 4.52E-05 |4.71E-05) 2.78E-07
Trinitrotoluene(2,4,6-] 1.80E-01 | 2.57E-01 | 2.57E-01 — e — e —_ 2.34E-03 | 3.40E-03 |1.80E-03] 1.13E-05
HI 2.88E-01 | 4.49E-01 [4.01E+00]4.03E400| 1.08E+00 | 1.05E+00| 1.48E+00 | 4.58E-01 | 9.77E-01 |4.76E-01] 2.05E+00

2 95% UCL = 95% upper confidence limit of the mean.
B NC = HQ not calculated because the ESL is « the BV,

¢ — = ESL not available.

9 Bold indicates HO » 0.3 oranHi > 1,0,
€ 95% UCL could not be calculated; maximum detection was used.
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3.3.2.2.2 Organic COPECs

Table 3.3-8 shows DDT{4,4’-] was the only organic chemical that failed the initial screening because of
HQs greater than 0.3 (for the insectivorous and omnivorous robin and both kestreis). However, DDT[4,4'-]
was detected in only one soil sample and had HQs of 3.0 or less, which are not expected to result in
adverse population-level effects to the robin or kestrel. Therefore, DDT [4,4'-] is not retained as a COPEC
for the biological zone.

Three organic chemicals {acetone, Aroclor-1260, and bis[2-ethylthexyl]phthalate) had ESLs for most or all
of the wildlife receptors and all HQs were less than 0.3. Furthermore, these COPCs were detected in only
one sample (acetone and Aroclor-1260) or eight samples (bis[2-ethylhexyl]phthalate). Because of the low
number of detected concentrations, these COPCs are not expected to drive adverse population-level
effects. All detected concentrations for these COPCs were at or below the maximum EQLs, indicating that
only trace concentrations are present at the site. Aithough there are no ESLs for these COPCs for plants
and invertebrates, the plants at the site are healthy. Because these organic chemicals are infrequently
detected at low concentrations, and HQs for receptors with ESLs are less than 0.3, acetone, Aroclor-1260,
and bis[2-ethylhexyl]phthalate are not retained as COPECs.

The remaining organic COPCs (amino-2,6-dinitrotoluene[4-], amino-4,6-dinitrotoluene[2-], HMX, RDX, tol-
uene, trinitrotoluene[2,4,6-]) have mammalian ESLs, but are lacking ESLs for the avian receptors and may
also lack an ESL for either the plant or invertebrate. All HQs for the mammalian receptors are less than
0.3, and in many cases are at least an order of magnitude lower than 0.3; thus, there is no further evalua-
tion warranted for the mammalian receptors. The plants observed at the site during a recent site visit
(August 28, 2002) appeared healthy and no observable adverse effects to the flora were noted, indicating
that plants are not being adversely affected by residual concentrations of COPCs in the biological zone
and that no additional evaluations are required for the plants. If a ten-fold uncertainty factor were applied to
the available mammalian ESLs and used to estimate avian HQs, the resulting HQs would be less than 1.0
for all avian receptors except for potential exposure to RDX, where the resuiting HQs are greater than 1.0
but less than 5.0. Lastly, except for RDX which was detected across the site in both soil and tuff, there are
a limited number of detections of organic chemicals in soil, indicating that the residual concentrations of
these organic chemicals in the biological zone are in the tuff. Because of the low number of detected con-
centrations in soil and given the time required for the weathering of the tuff to become an exposure
medium for receptors, these organic chemicals in tufi are not expected to cause adverse population-level
effects.

3.3.2.2.3 Problem Formulation Summary

The COPECSs barium and RDX warrant further site-specific evaluation in an ecological risk assessment
{Section 3.3.3). All other inorganic and organic chemicals identified as COPCs are eliminated as COPECs
for the MDA P Area. COPCs in the tuff are not of concern for the receptors at the MDA P Area or in Cafion
de Valle because the exposure pathways are incomplete. Future exposures to COPECs in tuff are directly
related to the rate of weathering, which is slow and not likely to result in adverse ecological impacts.

Barium is retained for additional assessment because HQs indicate potential risk to all ecological receptors
except the kestrel top carnivore (the surrogate for avian T&E receptors). RDX is also recommended for
additional analysis because the avian receptors lack ESLs and estimated HQs based on assumptions
related to available mammalian ESLs indicate that the potential risk to avian receptors could not be defini-
tively eliminated.
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3.3.3 Ecological Assessment Summary

The conceptual site model for the MDA P Area includes the potential for exposure to ecological receptors
in Cafion de Valle due to releases of contaminants from the MDA P Area (section 3.2). Historic releases to
Cafion de Valle from the MDA P Area include the off-site transport of COPCs via surface erosion and the
potential leaching of water through the landfill contents to surface water and sediments. To the extent that
contaminants were transported to the canyon from the MDA P Area prior to the source removal, the his-
toric contaminant signatures in the canyon from the MDA P Area may not correspond with residual COPC
concentrations measured in the Phase il confirmation samples, though the primary contaminants (barium
and HE compounds, including RDX) are commion to both. Consequently, the ecological risk assessment of
Cafon de Valle in support of the MDA P Area closure certification and corrective action includes all the
COPECs that were identified in the canyon, as summarized in section 3.3.3.1.

The potential for adverse ecological effects to Cafion de Valle receptors represents exposure from the his-
toric loading of COPCs into the Caron de Valle system. The contaminant signatures and inventories are
expected to be the worst-case condition because the MDA P Area has been excavated and other sources
of contaminant discharges to the canyon have been eliminated/remediated. Because of the source
removal/remediation activities, contaminant concentrations will decline and inventories will dissipate with
the continued influence of hydrologic processes in the canyon, thereby further decreasing potential ecolog-
ical impacts from residual contamination at the MDA P Area.

The ecological assessment considers terrestrial effects for the MDA P Area and aquatic and terrestrial
effects in the canyon. The data used o support this assessment include:

» Post-excavation Phase |l confirmation sample data for the MDA P Area;

* Sediment profile data collected in 1996 for the active channel in Cafon de Valle;

» Overbank samples collected for the fluvial geomorphology characterization in 1999;
*  Water samples collected from April 1994 to March 1999;

* Small mammal population and contaminant body burden data collected in 2001;

*  Sediment toxicity test resuits collected in 2001; and

* Synoptic benthic macro-invertebrate community data collected in 1996 and 1997.

The data sources were subset to assess the MDA P area impacts where these data extend substantially
beyond the area of influence for the MDA P Area or where the data show concentration trends in the can-
yon that are not relevant to the MDA P Area.

The MDA P Area is one of several historic contaminant sources to Cafion de Valle and is not the dominant
source. The 260 Outfall [SWMU 16-021(c)-99] is the dominant source of contaminants for the canyon
(LANL 1998, 59891). Additionally, MDA R (SWMU 16-019) and the Silver Outfall (SWMU 16-020), up-can-
yon from the MDA P Area, are also contributors of contaminants. Figure 3.3-3 and Figure 3.3-4 show the
down-canyon profile of barium concentrations for the overbank soils and the active channel sediments,
including the location of the MDA P Area, down-gradient of the 260 Outfall. The zero distance is the loca-
tion of the 260 Outfall. The overbank plot shows five locations with elevated concentrations of barium
between the 260 Outfall and the MDA P Area. All the other overbank data show a lack of trend with loca-
tion in the canyon. The active channel sediment plot includes a locally smoothed line fit to approximate and
average barium concentration with location in the canyon. The active channel shows a barium concentra-
tion decline below the MDA P Area. Both plots show higher barium concentrations up-gradient of the
MDA P Area reach. These plots indicate that the MDA P Area has not been, nor currently is, a major con-
tributor of barium to the canyon. Other COPCs have similar patterns,
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Figure 3.3-4. Down-canyon profile of barium concentrations for the active channel sediments
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The COPC concentration patterns, as represented by the barium plots, indicate that ecological investiga-
tions for adverse effects in Cafion de Valle that include the reach below the MDA P Area are aiso useful for
evaluating historic effects from the MDA P Area.

3.3.3.1 Identification of COPECs for Cafion de Valle Receptors

The identification of Cafion de Valle COPECSs for terrestrial and aquatic receptors is described in Appendix
A. In summary,

* Six COPECs were identified in overbank soils which exceed the ESLs for terrestrial receptors:
barium, silver, lead, copper, HMX, and RDX.

+ Six COPECs were identified in water which exceeded the ESLs for aquatic receptors: alumi-
num, barium, cadmium, cobalt, manganese, and silver.

* Ten COPECs were identified in active channel sediments which exceeded the ESLs for
aquatic receptors: barium, cobalt, copper, lead, silver, thallium, vanadium, di-n-butyiphthalate,
HMX, and RDX.

3.3.3.2 Caiion de Valle Field Studies Introduction

The environmental values, or assessment endpoints, to be protected for Cafion de Valle consist of features
of the canyon relative to the surrounding landscape and the resident threatened species. Cafion de Valle is
one of many canyons incised into the Pajarito Plateau. This canyon has a perennial spring and an alluvial
seep in the vicinity of the TA-16 facilities. The presence of water in the canyon is ecologically important to
the viability of many species in this semi-arid environment, Additionally, the canyon supports a muiti-lev-
eled overstory of mixed conifer, aspen, and oak, with grasses and forbs on overbanks and terraces. The
combination of perennial water and diverse vegetation make the canyon a relatively attractive location for
~endemic fauna. The Mexican spotted owl, a threatened species, has a nesting site down-canyon from the
MDA P Area and is likely to hunt in the canyon.

The following assessment endpoints were addressed in the focused Cafon de Valle assessment:

¢ Community viability of small mammals as an indication of contaminant impacts upon maxi-
mally exposed taxa across trophic ievels and foraging guilds in the terrestrial environment.

» Contaminant concentrations in the food web as an indication of potential impacts to carni-
vores, including the Mexican spotted owl, a resident threatened species in the canyon, below
the MDA P Area.

* The capacity of the perennial reach of the canyon to support an aquatic community as an indi-
cation of the extent to which contaminants have impaired sediment and water quality.

The specific measures of effects used to assess small mammal community viability and food web contam-
inant concentrations are

* Number of small mammal species,

* Population density estimates of small mammals,

* Reproductive status classes for each small mammal species,
* Small mammal body weights, and

¢ Small mammal contaminant body burdens.
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The specific measures of effects used to assess the capacity of the canyon’s aquatic system to support an
aquatic community are

* Number of benthic macro-invertebrate species,
» Presence of sensitive species,

* Benthic macro-invertebrate community metrics,
»  Chironomus tentans toxicity test survival, and

* C. tentans toxicity test growth.

3.3.3.3 Terrestrial Study

Small mammal community is a practical choice for biota sampling for adverse terrestrial effects in Cafon
de Valle. Small mammals reside in the canyon year-round and the populations are sufficiently abundant to
provide muitiple individuals for population estimates and to determine the amounts of contaminants taken
up and stored by individuals in their body tissues, i.e., contaminant body burdens. Additionaily, small mam-
mals are dominant prey species for the camivores active in the canyon, including the Mexican spotted owl.
Contaminant body burden data from small mammals provides the information necessary to make direct
estimates of contaminant intake by carnivores, obviating most of the assumptions in contaminant transfer
models. Small marmmals were collected from Cafon de Valle and Pajarito Canyon, the latter being a refer-
ence (i.e., uncontaminated) location. Pajarito Canyon was selected as the reference canyon based on its
similarity to Cafon de Valle with respect to topography, elevation, water presence and quantity, vegetation,
and burn severity from the Cerro Grande Fire in 2000. Trapping was conducted during May 2001 and
again in September to October 2001. The lines of evidence evaluated are number of species, body weight,
reproductive status classes for each species, population density estimates, and contaminant body bur-
dens.

The trophic level of a small mammai species generally influences the rate of accumulation of contaminants
relative to soil concentrations. Sample et al. (1998, 72726) found that bioaccumulation is highest in insecti-
vores and lowest in herbivores. Three endpoint species under consideration are the mountain cottontail
(an herbivore), the deer mouse (an omnivore), and the dusky shrew (an insectivore). Based upon home
range, the potential for bioaccumulation, and prey size preferences of the Mexican spotted owl, the dusky
shrew and deer mouse populations are best suited for assessing contaminant transfers to top camnivores.
Given the propensity for higher body burdens, these species are also likely to elicit population responses
to COPECs if such responses are occurring. If necessary, the differences in diet between the two mam-
mals can be used to differentiate body burdens associated with trophic levels. Finally, the reproductive rate
of these species is such that individuals removed for analysis will be quickly replaced within the popula-
tions and negative consequences to the food chain from sampling are very unlikely. The body burden data
are used to compare COPEC concentrations between Cafion de Valle and the reference canyon and to
estimate the dose of COPECs to the Mexican spotted owl. Individuals were sacrificed for body burden
analysis and samples were submitted to the analytical laboratory for analysis of HE and TAL metals. The
details of the calculated minimum detection limits for estimating risk relevant doses to the Mexican spotted
owl are provided in “Cafion de Valle Terrestrial Ecological Risk Assessment Pilot, Steps Four, Five and Six:
Study Design and implementation Plan” (Tardiff 2002, 73664).

The terrestrial study data indicate that both the number of species (Table 3.3-10) and the population densi-
ties (Table 3.3-11) of small mammals are greater in Cafion de Valle than in the reference (i.e., uncontami-

nated) site, Pajarito Canyon. The dusky shrew, selected as a study species, was not tfrapped on any of the

field collection/trapping dates. Additionally, Cafion de Valle consistently had more reproductive status
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classes than Pajarito Canyon (Table 3.3-10). These resuiits indicate that the contaminant inventories in
Carion de Valle are not adversely affecting the small mammal community.

A comparison of body weights, by species, shows no differences between the canyons except for brush
mice when the sexes are combined. However, this difference in weights is associated with a relatively large
number of non-repreductive individuals in Cafion de Valle and indicates that the brush mouse population in
Cafon de Valle is more active with regard to reproduction because Cafon de Valle has more individuals
transitioning from juvenile to reproductive status.

Figure 3.3-5 shows box plots of deer mouse body burden data, with a cursor line representing the Mexican
spotted owl ESL. The analysis of contaminant body burdens for small mammals show that the whole-
mouse concentrations {of barium, copper, lead, silver, HMX, and RDX) are well below ESLs for the Mexi-
can spotted owl. These data indicate that the contaminant inventories in Cafion de Valle are not posing a
food chain risk to the owl.

3.3.34 Aquatic Study

Synoptic benthic macro-invertebrate surveys and toxicity testing with Chironomus tentans were selected
for assessing adverse effects in the Cafon de Valle aquatic system. The study design is summarized
below and fully described in “Cafion de Valle Aquatic Ecological Risk Assessment Pilot, Steps Four, Five,
and Six: Study Design and Implementation Plan” (Tardiff 2003, 73730).

Biotic Survey

Caion de Valle is somewhat limited in survey oplions for aquatic resources because it is a very small
stream that does not support fish. The lack of fish is due to the perennial reach being disconnected from
any larger body of water and its small dimensions (average width 50 cm, average depth 7 cm), and lack of
sufficient pool cover to protect fish populations from freezing and drought.

The benthic macro-invertebrate community is an appropriate option for a synoptic survey. The species in
this community reside in or on sediments, are continually exposed to the contaminants in the water col-
umn, and they feed on detritus and microorganisms. The consumption of microorganisms incorporates
food chain effects into the macro-invertebrate exposures. This community was surveyed in 1996 and 1997
and was shown to be well-developed in Cafion de Valle (NMED 1998, 73769). These data are used to
assess community effects in Cafion de Valle relative to the reference stream reaches on the Pajarito Pla-
teau.

A synoptic survey of benthic macro-invertebrates was conducted for riffle habitat in Cafon de Valle,
Pajarito Canyon, Los Alamos Canyon, and Guaje Canyon. The latter three canyon reaches are reference
streams. The lines of evidence evaluated are number of species, presence of sensitive species, and com-
parisons of community metrics between the two canyons. Three taxa in the orders Ephemeroptera, Ple-
coptera, and Trichoptera (EPT), generally considered to be sensitive to pollutants, were measured in the
canyons. Their presence at a site indicates that if poliution is present, it is most likely at low levels. The
second metric consists of the ratio of EPT to EPT plus the Chironomids. Chironomidae is one of the taxo-
nomic families of true flies. They are typically tolerant of pollution-impacted conditions. If they dominate the
assemblage of taxa for a site, then the site may warrant evaluation for poliution impacts. The third metric is
the community tolerance dominance quotient (CTDq) from the biotic community index of Winget and Man-
gum {1979). For the first two metrics, larger values indicate better site quality. For the CTDq, lower values
indicated better site quality.
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Table 3.3-10

Cafion de Valle Small Mammal Trapping Results for Spring and Fall 2001,
Number of Individuals by Species and Reproductive Status

Non-
Juvenile Pregnant Lactating |Reproductive| Non-Scrotal
Female | Juvenile Male Female Female Female Male Scrotal Male Totals
Spring 2001
Carion de Valle
Deer Mouse® 2 1 2 3 5 8 21
Montane Vole® 1 3 4
Totals 2 1 3 3 8 8 25
Pajarito Canyon
Deer Mouse 2 2 4 8
Montane Vole 1 1
Totals 2 2 5 9
Fall 2001
Cafion de Valle ‘
Deer Mouse 6 3 3 6 5 2 25
Brush Mouse® 1 1 7 8 17
Pinyon Mouse® 1 1
Western Harvest Mouse® 2 2 2 1 2 3 12
Wood Rat' 4 3
Totals 8 5 3 5 16 20 2 59
Pajarito Canyon
Deer Mouse 2 2 1 5 8 1 17
Brush Mouse 1 1 3 2 1 8
Wood Rat 1 1 1 3
Totals 2 3 3 8 9 3 28

8 Perornyscus maniculatus.

b Microtus montanus.

© Peromyscus boylii,

¢ paromyscus truei.

€ Reithrodontomys megalotis.
' Neotoma mexicana.
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Table 3.3-11
Deer Mouse Population Density Estimates by
Trapping Grid and Season
Spring 2001 Fall 2001
Location individuals/ha® (295% CIP) individuals/ha (+95% Cl)

Cafion de Valle, Upper Grid 10.5 (4) NA®
Caion de Valle, Lower Grid 24 (9) 144 (66)
Pajarito Canyon, Upper Grid 7.1(3.8) 11.3 (7.5)
Pajaritc Canyon, Lower Grid 9.1(4.1) 18.7 (8)

4 ha = hectare.
b 1 = confidence level.

© NA = not applicable; population density not calculated because new capture data are nonlinear
{5,4,8,6). See text for explanation.

The benthic macro-invertebrate study results show that the total number of benthic macro-invertebrate
taxa in Cafion de Valle (33) is within the range of values for the three reference reaches (25 to 42}):
Pajarito, Guaje, and upper Los Alamos Canyons. Sensitive species are present in Cafion de Valle, with the
total number of sensitive species (EPT = 8) being lower than in the reference reaches (EPT = 10, 16, and

18) (Table 3.3-12). This result corresponds to the comparisons of community metrics for the reaches, sum-

marized below. The EPA Rapid Bioassessment Protocol (EPA 1999, 73728) characterizes a community
metric reference comparison of >79% as “full support” and a reference comparison of 70-79% as “full sup-
port, impacts observed.” The Cafion de Valle community metric score of 81% is slightly above the cut-off
for impacted streams (79%) when compared to Pajarito Canyon, the most simiiar reference stream. There
are two possible sources of these differences. First, the scraper community is substantially reduced in
Cafion de Valle primarily because of a lack of habitat to support that feeding strategy rather than contami-
nant impacts. When the community metrics are summed without the scraper community metric, Cafon de
Valle has a community metric score of 90% relative to Pajarito Canyon. The second source of differences
between Carion de Valle and the references reaches is stream size. Cafion de Valle is the smallest of the
streams and it is common for smaller streams to have fewer taxa. Thus, the difference in the community
metric scores of Cafon de Valle and Pajarito Canyon is not due to contaminants in Cafion de Valle, but is
attributed to the lack of habitat in Cafion de Valle to support a scraper community and the smaller size of
the stream,

Toxicity Test

Two general approaches are available for conducting toxicily tests: the use of water column test organisms
or sediment-dwelling test organisms. Given the nature of the aquatic system in Cafion de Valle, organisms
that live in sediments are more representative of contaminant exposures 10 endemic biota than are water
column organisms.

The midge, C. tentans, is a toxicity test organism that is well-documented for its toxic responses to contam-
inants, widely used in toxicity testing, and is reared from laboratory populations. Additionally, the genus
Chironomus is present in Cafion de Valle. A cursory literature review provided in ASTM (1985, 73729) indi-
cates that the test species, C. tentans, was among the most sensitive of 24 species evaluated with Great
Lakes sediments. In various studies, the midge tended to be less sensitive than Hyalella azteca for some
metals and equivalent to or more sensitive than H. azteca for pesticides. A study by DeFoe and Ankley
(1998, 73783) showed that the sensitivity of the C. tentans 10-day test is greatly increased by measuring
growth in addition to survival. While a single species cannot represent the toxic responses for all the mem-
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bers of the community, C. tentans is related to the Cafon de Valle aquatic community and appears to have
contaminant sensitivities that can indicate whether adverse effects are present.

Sediment samples were collected in Cafion de Valle and Starmer's Gulch for toxicity testing with C. tentans
using the EPA 10-day survival and growth protocol with daily static renewal using site water (EPA 2000,
73776). The lines of evidence evaluated are survival and growth of the test organisms (Pacific Ecorisk
2001, 73775).

Table 3.3-12

Sensitive Species Metrics for Cafion de Valle Relative to Three
Reference Sites

Los Alamos Canyon,
Cafion de Valle, 2.6 13.0 Pajarito Canyon, 9.0 | Guaje Canyon, 10.0
EPT 6 18 10 16
EPT/EPT + Chironomids 0.66 0.25 0.84 0.90
CDTq 81.0 714 80.0 62.0

CDTq = Community tolerance dominance quotient.

EPT

= Ephemeroptera, plecoptera, and trichoptera.

The sediment toxicity test results show that the Cafon de Valle reach above MDA P is impacted relative to
the reference site in Starmer’s Guich, but that the reach potentially influenced by the MDA P Area is not
impacted (Table 3.3-13). Survival of the test organisms was higher below the MDA P Area (86.25% sur-
vival) than above it (68.75% survival), relative to Starmer’s Gulch (82.5% survival). Similarly, the compari-
sons of larval growth showed impacts above the MDA P Area reach (mean ash-free dry weight of 0.38 mg/
individual) but not below (mean ash-free dry weight of 0.4 mg/ individual), relative to Starmer’s Gulch
(mean ash-free dry weight of 0.44 mg/individual).

Table 3.3-13

Data Summaries of Sediment and
Water Toxicity Testing with Chironomus tentans

Group Minimum | 1st Quarter | Median ] Mean 3rd Quarter | Maximum

Percent Survival Data Summaries

Starting number is 10 individuals per replicate, with 8 replicates per site

Starmer’s Guich 60 77.5 90 825 90 90

Above MDA P 30 60.0 75 68.75 80 90

Below MDA P 70 80.0 90 86.25 90 100

Growth Data Summaries

Ash-free dry weight, mg/individual, based upon surviving individuals

Starmer's Guich 0.34 0.43 0.44 0.4356 0.46 0.52

Above MDA P 0.34 0.35 0.37 0.3756 0.38 0.44

Below MDA P 0.35 0.37 0.39 0.3956 0.40 0.50
3.3.35 MDA P Area and Cafon de Valle COPC Concentration Comparisons

Two COPECs in the MDA P Area biological zone soil were carried forward for ecological risk assessment:
barium and RDX, both of which are present at elevated concentrations in the Cafion de Valle soils and
sediments. The ecological risk assessment approach for these contaminants in MDA P Area soils is to
compare their concentrations to the Cafnon de Valle concentrations. The result of the ecological risk
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assessment for Cafion de Valle, presented above, is a determination of no adverse effects in the vicinity of
the MDA P Area. lf the COPEC concentrations for the MDA P Area footprint soils are less than, or not dif-
ferent from, the Cafion de Valle soils, then a determination of no adverse effects is supported for the

MDA P Area soils.

Contaminant concentration data for the MDA P Area soils were compared to Cafion de Valie overbank
soils and are presented in Table 3.3-14 and Table 3.3-15. All of the stalistical comparisons between Cafion
de Valle and the MDA P Area are not significant {p>0.05), except for aluminum and cadmium. Where the
tests are not significant, the concentrations in the MDA P Area soils are equivalent to or less than the con-
centrations in Cafnon de Valle. Aluminum in MDA P Area soils is higher than in the canyon soil. Per EPA
guidance (EPA 2000, 73306) aluminum is a COPEC only for sites with a soil pH of less than 5.5. The pH
range of the MDA P soils is 6.8 to 7.6. Based upon this criterion, aluminum is not a COPEC. Cadmium con-
centrations are also higher for the MDA P soils than for Cafion de Valle. Cadmium is eliminated from fur-
ther consideration because 22 of the 23 detected values are less than the soil BV of 0.4 mg/kg (LANL
1998, 58730). The single value that exceeds the BV is 1.4 mg/kg, which is within the range of background
concentrations, 0.2 mg/kg to 2.6 mg/kg (LANL 1998, 59730), indicating that cadmium is unlikely to pose
adverse population-level effects to ecological receptors.

3.3.36 Uncertainty Analysis

The major source of uncertainty associated with this assessment is that the terrestrial and sediment toxic-
ity evaluations were conducted during a multi-year drought and within a year of the Cerro Grande Fire.
Drought is one stressor and is likely to increase the potential of detecting an adverse effect that could be
associated with contaminants. Fire effects often result in increased small mammal populations associated
with increased ground vegetation. If contaminant uptake and food chain transfers were a source of popula-
tion effects, then post-fire environments should increase the likelihood of detecting these effects.

Ecological screening assessments are subject to uncertainties through the use of laboratory toxicology
studies to develop “no effect” contaminant concentrations. Laboratory studies use chemical forms of con-
taminants and exposure mechanisms that are often not representative when compared to environmental
conditions. Additionally, laboratory studies are often conducted with single contaminants. The result of
combinations of contaminants is largely unknown. The results presented for Cafion de Valle are based
upon field studies and laboratory toxicity studies with field-collected media from the canyon containing mul-
tiple contaminants. This approach obviates the usual difficulties of extrapolating laboratory data to field set-
tings.

Another major uncertainty associated with this assessment is the adequacy of sample coverage to support
descriptions of the contaminant signatures at the site. In this assessment, the MDA P Area soils in the bio-
logical zone were characterized with 73 samples collected in a grid pattern and were often biased towards
locations where contaminant concentrations were suspected of being elevated (e.g., locations that receive
focused infiltration or runoff). The overbank soils sampled in Cafion de Valle were collected as part of the
geomorphic characterization of contaminanis in the canyon and were biased towards areas likely to have
elevated contaminant concentrations in order to conservatively characterize the canyon. The combination
of these two data sels for this analysis provides an abundant basis for the conclusion of no adverse effects
{o the Cafion de Vaile or MDA P Area ecological receptors from residual COPC concenirations at the
MDA P Area.
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Table 3.3-14

Data Summaries of Detected Values for MDA P Area Soils and
Carion de Valle Overbank Soils

Minimum | 1st Quarter Median Mean 3rd Quarter | Maximum | Detects |
MDA P Area Soils
Barium 18.7 120 200.5 538.7 503 6630 70
RDX 0.069 0.2625 0.73 3.176 2.125 37 36
Aluminum 2630 5542 7305 7926 9750 19800 70
Cadmium 0.04 0.0665 0.087 0.1545 0.12 1.4 23
Cobalt 0.69 2.125 3.35 3.954 4.075 44.7 70
Copper 0.e8 3.9 5.1 7.373 8.275 36.8 70
HMX 0.118 0.5725 1.05 2.828 2.425 16 . 32
Lead 38 8.325 10.45 12.18 13.87 615 70
Manganese 309 179 225 257.6 298.8 1290 70
Silver 0.099 0.165 0.73 2.146 1.5 15.8 15
Vanadium 2.9 8.3 12.2 12.89 15.3 29.3 69
Carion de Valle Overbank Soils
Barium 184 4430 5620 9264 9575 37300 30
RDX .18 0.32 0.49 0.8833 0.72 55 21
Aluminum 3030 4312 5370 5318 6332 8880 30
Cadmium 0.06 0.085 0.22 0.309 0.4075 1.1 10
Cobalt 1.50 4.175 5.30 6.703 7.3 175 30
Copper 3.30 14.3 24.55 26.53 29.4 139 30
HMX 0.19 08 1.60 16.47 12 290 27
lL.ead 7.60 28.18 36.30 35.59 44.50 65.9 30
Manganese 752 278.8 341 341 378.50 980 30
Silver 0.63 2.875 3.60 5478 8.050 14.9 28
Vanadium 8.90 11.98 14.3 14.35 15.7 21.2 30
Table 3.3-15
Statistical Comparisons of Cafion de Valle COPECs to MDA P Area Solls
COPEC Gehan Test p-value Quantile Test p-value

Aluminum 0.00005 0.0021

Barium 1.0 1.0

Cadmium * 0.033

Cobalt 1.0 1.0

Copper 1.0 1.0

HMX * 1.0

Lead 1.0 1.0

Manganese i0 1.0

RDX * 1.0

Silver o 1.0

Vanadium , 1.0 0.99

*Insufficent number of detects for the statistical test.
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3.3.3.7 Ecological Assessment Conclusions

The conclusions of the ecological risk assessment for the terrestrial and aquatic systems in Cafion de Valle
are that there is no empirical evidence of adverse effects associated with the MDA P Area. Both the terres-
trial and aquatic studies indicate that ecological receptors in the canyon are not being adversely affected
by contaminants in the soils and sediments of the canyon. Comparisons of the MDA P Area soil COPEC
concentrations to Cafion de Valle contaminant concentrations show that barium and RDX are not statisti-
cally different between the two locations. The lack of adverse ecological effects in Cafion de Valle from
these contaminants is strong evidence that there are no effects due to these contaminants in the biological
zone soils at the MDA P Area. The concentrations of other Cafion de Valle COPECs in the MDA P Area
soils do not pose a threat of adverse effects because they do not differ from (or are lower than) the over-
bank soil concentrations for the canyon. This conclusion is valid for the MDA P Area soils in their present
location and also in the event that they are transported into the canyon in the future because the current
contaminant concentrations in the canyon exceed those that may be transported from the MDA P Area in
the future. These lines of evidence indicate that residual contamination from the MDA P Area does not
pose a threat to the environment.

3.3.4 Human Health Assessment Summary

A detailed human health risk analysis was not required for the MDA P Area because the screening results
indicate that there are no unacceptable potential human health risks due to the residual concentrations of
COPCs in soil and tuff at the MDA P Area.

4.0 CONCLUSIONS AND RECOMMENDATIONS

4.1 Interpretation of Risk Assessment Results

The analysis of potential human health risk from the MDA P Area COPCs provides strong evidence that
there are no adverse efiects from residual concentrations of COPCs. Multiple conservatisms were used in
the human health risk assessment that, in combination, lead to overestimations of potential risk, rather
than underestimations. The key assumption/uncertainty that may have resulted in an underestimation of
potential risk was the use of site-wide COPC concentrations (95% UCLS) to evaluate risk. However, a
detailed analysis of potential risk from exposure at locations representing residential lots with high concen-
trations of barium (the main risk driver for human health at the site) did not change the initial results based
on side-wide concentrations—that there are no adverse effects to human receptors from residual concen-
trations of COPCs at the MDA P Area.

The analysis of potential ecological risk from the MDA P Area COPCs initially identified two COPECs
requiring further evaluation: barium and RDX. Results of the Cafion de Valle ecological assessment study
were used to provide this additional evaluation of potential risk. Comparisons of the COPEC concentra-
tions remaining in soils at the MDA P Area fo those measured in the Cafion de Valle found that concentra-
tions of barium and RDX are not statistically different between the two areas. Therefore, because the
Cainon de Valle study found no evidence of adverse ecological effects in the canyon from barium or RDX,
no adverse ecological effects are expected for ecological receptors exposed to barium or RDX within the
MDA P Area soils. The results of the ecological risk assessment apply to both current and future condi-
tions; potential future risks are expected to continue to decline with time, as the residual concentrations of
COPCs at the MDA P Area also decline with time.

In summary, the human health and ecological risk assessments indicate that there are no potential risks
from residual COPC concentrations measured at the MDA P Area under either current or potential future
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conditions. No further analysis is indicated for either human or ecological receptors. Additionally, mitiga-
tions and/or monitoring of potential transport of COPCs from the MDA P are not warranted.

Therefore, the risk assessment results provide a sufficient basis for concluding that further investigation of
MDA P Area COPCs is not required because (1) the lateral and vertical extent have been adequately
defined in the confirmation sampling; (2) the confirmation analytical results indicate there is no potential
risk for human or ecological receptors from residual concentrations of chemicals in the soil and tuff at the
MDA P Area; (3) the Cainon de Valle risk assessment resulis indicate that there is no potential risk to eco-
logical receptors from historic contaminant transport to the canyon; and (4) the COPC concentrations at
the MDA P Area will decrease with time, reducing potential future risk to receptors exposed to residual
concentrations of COPCs at the MDA P Area.

4.2 Final Conclusions

The basis for demonstrating clean closure and NFA for the MDA P Area units [MDA P, 387 Flash Pad, and
consolidated SWMU 16-016(c)-99] is detailed in section 2.0 {Performance of Closure) and centers on the
following key aspects of the closure activities:

*» The contents of MDA P, including waste residues and structures, were removed and/or decon-
taminated, and disposed of in accordance with all applicable procedures, plans, and regula-
tions. All contaminated containment system components, contaminated subsoils, and
structures and equipment contaminated with waste were removed and/or decontaminated. All
equipment and structures associated with closure operations were decontaminated,
reclaimed, recycled, or disposed. Only soils and tuff containing residual levels of hazardous
constituents determined to pose no current or future risk to human or ecological receptors
have been left in place.

* The 387 Flash Pad structure and potentially contaminated underlying material were removed
and/or decontaminated, and disposed of in accordance with all applicable procedures, plans,
and regulations. All contaminated containment system components, contaminated subsoils,
and structures and equipment contaminated with waste were removed and/or decontami-
nated. All equipment and structures associated with closure operations were decontaminated,
reclaimed, recycled, or disposed. Only soils and tuff containing residual levels of hazardous
constituents determined to pose no current or future risk to human or ecological receptors
have been left in place.

*  SWMU 16-016(c)-99 was characterized and remediated in accordance with the approved
VCA plan and all applicable regulations. Only soils and tuff containing residual feveis of haz-
ardous constituents determined to pose no current or future risk to human or ecological recep-
tors have been left in place.

s  Waste management was conducted in accordance with the approved closure plans, the VCA
plan, and applicable regulations. All contaminated equipment, structures, soils, and other
wastes generated as a result of closure/remediation activities were properly characterized,
managed, decontaminated, and/or disposed.

* Confirmation sampling results were used to demonstrate that the operational PRGs were suc-
cessful in guiding soil and debris removal activities at the MDA P Area; for the isolated loca-
tions that have residuai concentrations of barium or RDX above the operational PRGs, the risk
assessment results indicate there is no current or future risk to human or ecological receptors
from the residual concentrations that have been left in place.
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+ Confirmation sampling provided sufficient data for the human health and ecological risk
assessments. The confirmation data adequately determined the horizontal extent of residual
COPC concentrations at the site, as the sampling extended beyond the boundaries of excava-
tion and beyond the natural hydrologic barriers that limit potential horizontal transport to the
area between the east and west drainages. The confirmation data adequately determined the
vertical extent of COPC concentrations in the subsurface soils and tuff at the site, as adequate
data at depth were taken to conclude that only residual levels of COPC concentrations exist at
depth and the majority of the depth sample results were either not detected or were detected
at concentrations below established BVs and/or acceptable risk levels.

+ Data coliected from borehole geophysical and geochemical studies and the fracture character-
ization study indicate that there is no surface-to-groundwater pathway currently operating at
the MDA P Area, including the boreholes drilled along the MDA P unit boundary.

» Risk assessment results demonstrate that the remaining soils and tuff at the site containing
residual hazardous constituents pose no unacceptable current or potential future risk to
human and ecological receptors.

Together, these factors satisfy the general facility closure performance standards for MDA P and the 387
Flash Pad (20.4.1.600 NMAC, 265.115); the closure performance standard for removal and decontamina-
tion [20.4.1.900 NMAC, 270.1(c)(5}]; the closure equivalency demonstration and unit-specific closure per-
formance standard for MDA P [20.4.1.900 NMAC, 270.1(c)(6) and 20.4.1.500 NMAC, 264.258(a}}]; and the
unit-specific closure performance standard for the 387 Flash Pad (20.4.1.600 NMAC, 265.381). Therefore,
the Laboratory submits that clean closure at the MDA P Area has been achieved, and that further remedi-
ation or monitoring is not warranted. Additionally, these factors satisfy the NFA criterion for SWMU 16-
016(c)-99, which requires that the SWMU has been characterized or remediated in accordance with appli-
cable state or federal regulations and that the available data indicate that chemicals of concern are either
not present or are present at concentrations that pose no potential unacceptable risk to human or ecologi-
cal receptors under projected future land use.

4.3 Site Restoration

4.3.1 Current Status

Some interim stabilization and revegetation of the site was performed when field activities were completed
in the spring of 2002. This occurred primarily along the interface with undisturbed areas on the eastern,
southern and western boundaries of the site. Extensive contouring was also accomplished in the east
drainage excavation. Matting, in conjunction with straw wattles and bales, was used o stabilize soil in
these areas. These areas were then planted using a grass seed mixture recommended by the U. S. Forest
Service (and used to reclaim areas damaged by the Cerro Grande Fire).

A riprap-armored trench was constructed along the western edge of the site to divert run-on from the adja-
cent hiliside that had been burned off during the Cerro Grande Fire. Existing run-on trenches along the
eastern edge of the site are still in place, although the liners were removed as part of the final site clean up.
Straw bales and wattles control erosion in areas that have not yet been reclaimed. These areas are man-
aged per the MDA P and S$-Site Storm Water Pollution Prevention Plans.

4.3.2 Planned Restoration

The planned site restoration may include the addition of clean backfill and topseil on the relatively flat
(<30% slope) area of exposed bedrock that was previously beneath the east and west lobes of MDA P.
Approximately 5000 yd? of backfill has been staged for this purpose. After contouring, the soil will be stabi-
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lized using matting and the area will be planted with the grass seed mixture described above. Gamble oak,
New Mexico locus, and other native shrubs and forbs have already begun to establish themselves here.

The northern portion of the site is too steep to reclaim and will be lefi, as is. This area will resemble the
adjoining cliff faces, and the corresponding elevations across the Cafion de Valle stream channel.

The MDA P Area is in a buffer zone for the Mexican spotted owl. Fieldwork can not begin in this location
until a nesting survey for this species has been completed in the spring of 2003. Site restoration is sched-
ule to be completed in the summer of 2003.

5.0 CERTIFICATIONS

The following pages provide the certifications acknowledging that the closure activities for the MDA P and
the 387 Flash Pad have been performed in accordance with the approved closure plans. Also provided is a
Certification of Accuracy, attesting that the information in this report for all three sites is true, accurate, and
complete.
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5.1 Independent Registered Professional Engineer’s Certification

Closure Certification - MDA P

This certification was prepared in accordance with generally accepted professional engineering principles
and practice pursuant to the requirements of 20.4.1 600 NMAC, Section 265.115, for an independent reg-
istered P.E. certification. These services have been performed with the care and skill ordinarily exercised
by members of the profession practicing under similar conditions at the same time and in the same orina
similar locality. We make no other warranty either expressed or implied. The finding and certification are
based on reviewing the contents, and implementation of, the following documents:

» Material Disposal Area P closure plan, revision 0 (LANL 1995, 58713), approved by NMED on
February 20, 1997; and

+ Revised closure plan modification request (LANL 2002, 73159}, approved by NMED on May
30, 2002.

With the signature and seal below, | certify that, except for the variances presented in section 2.4, the clo-
sure of the TA-16 Material Disposal Area P was conducted substantially in accordance with the NMED-
approved closure plan and associated modification. The information presented in this report is, to the best
of my knowledge and belief, true, accurate, and complete.

With the signature and seal below, | also certify that, in my best professional opinion, the closure by waste
removal and decontamination has minimized the potential for migration of contaminated surface water run-
off via infiltration from the TA-16 Material Disposal Area P to the regional aquifer.

Respectfully,

Shaw Environmental, Inc.

P. Scott den Baars, P.E.
New Mexico Registered Professional Engineer No. 10653

Expires: December 31, 2003
Date: \’/%" /b'.‘_’;
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Closure Certification - 387 Flash Pad

This certification was prepared in accordance with generally accepted professional engineering principles
and practice pursuant to the requirements of 20.4.1.600 NMAC, Section 265.115, for an independent reg-
istered P.E. certification. These services have been performed with the care and skill ordinarily exercised
by members of the profession practicing under similar conditions at the same time and inthe same orin a
similar locality. We make no other warranty either expressed or implied. The finding and certification are
based on reviewing the contents, and implementation of, the following document:

* 387 Flash Pad closure plan (LANL 1999, 63547), approved by NMED on July 7, 2002; and

* Revised closure plan modification request (LANL 2002, 73159}, approved by NMED on May
30, 2002.

With the signature and seal below, 1 certify that, except for the variances presented in section 2.4, the clo-
sure of the TA-16 387 Flash Pad was conducted substantially in accordance with the NMED-approved clo-
sure plan and associated modification. The information presented in this report is, to the best of my
knowledge and belief, true, accurate, and complete.

Respectiully,

Shaw Environmental, Inc.

P. Scott den Baars, F.E.

New Mexico Registered Professional Engineer No. 10653
Expires: Decembgr 31, 2003
Date: ‘: 31/973
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5.2 Owner/Operator Certification

| certify under penalty of law that this document and all attachments were prepared under my direction or

supervision according to a system designed to assure that qualified personnel properly gather and evalu-
ate the information submitied. Based on my inquiry of the person or persons who manage the system, or

those persons directly responsible for gathering the information, the information submitted is, to the best of
my knowledge and belief, true, accurate, and complete. | am aware that there are significant penalties for
submitting false information, including the possibility of fine and imprisonment for knowing violations.

Document title:

Material Disposal Area P Area Closure Certification Report:
Material Disposal Area P, 387 Flash Pad, and SWMU 16-016(c)-99

Name%ﬁ%?/ oae: 1/3//a3

Beverly A. Ramsey, Division Leader

Risk Reduction and Environmental Stewardship Division
Los Alamos National Laboratory

Operator

Name:

Date: //é’i/@g

US Department of Energy
Owner
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