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EXECUTIVE SUMMARY

This investigation work plan describes the sampling and analysis requirements and investigatory
metheodology for characterizing the contents of Material Disposal Area (MDA} B, Solid Waste
Management Unit (SWML) 21-015, at Technical Area 21 within Los Alamos National Laboratory (LANL or
the Laboratory). Based on a conservative estimate of potential radiological waste inventory, MDA B has
been categorized as a Hazard Category 3 nuclear facility, requiring special consideration of radiological
and hazardous materials work-related safety issues.

From 1944 until 1948, MDA B received waste relafed fo LANL processes. There are no official waste
invertory records for MDA B. According to historical data, anecdotal information, and process knowledge,
the types of waste disposed at the landfill were highly variable. Disposal frenches may contain radioactive
and chemically contaminated laboratory wastes, debris, and waste products from a water boller as well as
containers of solvents, chemical mixtures, and corrosive liquids and gasses. At least one truck
contaminated with fission products from the Trinity test is buried in MDA B, Some degree of waste
segregation practices is suggested by the presence of shallow chemical-disposal trenches as well as
other larger trenches that were presumably for debris and other solid waste. Other decuments state that
there was no attempt to separate materials.

The principal objectives of the investigation prescribed by this work plan are (1) o characterize the types
and estimate the quantities of waste in MDA B; (2) to characterize the radiological, organic chemical, and
inorganic chemical concentrations in the s0il and rock adjacent to the disposal trench sides and bottom;
and (3) to generate operational performance data for potential future corrective actions at the MDA B
disposal trenches. Achieving these objectives requires direct excavation into the MDA B disposal
trenches,

This work plan is part of a phased approach outlining the methodology directing and documenting the
decisions made prior 1o, and during, field operations. During field operations, brief milestone reports will
be prepared to keep the New Mexico Environment Departiment (NMED) apprised of field conditions and
the progress of activities. Any deviations from the work plan will be documented. Because of the proximity
of MDA B to the city of Los Alamos and businesses immediately across the street, public meetings will be
held during the planning and execution of field activities. In addition, appropriate training, inciuding
emergency warning and response, will be conducted for those businesses that will be affected. Designed
safely fealures such as temporary enclosures will help isolate the planned field activities from the
adjacent businesses and surrounding environment. Work activities will be planned to minimize the impact
on adjacent businesses. To assess possible issues, plan and conirol the work environment, and prevent
damage to the surrounding environment, an implementation plan will be developed.

To characterize burled waste, sight or more exploratory trenches will be advanced laterally across the
disposal trenches and will penetrate the entire local thickness and depth of the landfill. The locations of
the exploratory trenches will be based on historical, anecdotal, and geophysicat information and will be
chosen to infercept the disposal trenches and o capture—to the extent practical—a representation of the
disposal trench contents. Test pits will be excavated to augment exploratory trench observations and
data. Excavation activities will be performed inside a temporary mobile structure to provide access
controt, protect the operations from environmental factors, and impede off-site exposure to excavated
material.

Because of the lack of knowledge about the disposal trench contents and the possible hazards
associated with excavating into radiclogically and chemically contaminated materials, a flexible plan, with
appropriate regulator interaction, allows for an increase in the number of exploratory renches, changes to
the configuration of the exploratory trenches, the ability to isolate and bypass high-risk areas when
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encountered, and control over the quantity of material excavated. Samples for waste and in-situ material
characterization will be collected based on field data and physical observations. Samples will be analyzed
at quality-controlled laboratories for a comprehensive suite of analytes. Analytical and observational data
will b used to establish the waste types and volumes within the disposal trenches.

Materials removed from the exploratory trenches will be evaluated to ensure proper handling in
accordance with health and safety requirements. To address anticipated disposal trench material-
handling scenarios that could be encountered during the field investigation, a decision tree and analysis
table is presented in this plan. After additional specific planning, any bypassed materials will be removed
from the excavation for proper containment and storage, characterization, packaging, and transportation
to an approved disposal facility, on a case-by-case basis. Industrial and iow-level radioactive waste, as
well as uncordaminated material, may be returned to the excavation in @ segregated fashion. Records will
be kept of the types and locations of any material returned to the excavation in order to facilitate future
potential actions.

Analysis of samples taken at locations immediately below and adjacent {o the disposal frenches during
exploratory trench and test pit installation will supplement the existing data in order to better define the
nature and extent of contamination in the underlying soll and rock. These data will be reporied as they
become available as part of the milestone reports to the NMED to monitor progress and results.

Appendix B, the historical investigation report, describes the results of investigations of contaminants that
may have been discharged or released at MDA B during historical operations at the facility. The
investigation includes known and suspected sources for potential groundwater contaminants, and a
review of existing data and other information acquired during previous investigations. Included are results
of the previously undocumented 1958 Resource Conservation and Recovery Act (RCRA) facility
investigation.
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1.0 INTRODUCTION
1.4 General Site Information

l.os Alamos National Laboratory (LANL or the Laboratory) is a multidisciplinary research facility owned by
the US Department of Energy (DOE) and managed by the University of California. The Laboratory is
located in north-central New Mexico, approximately 60 mi northeast of Aibuguerque and 20 mi northwest
of Santa Fe. The Laboratory site covers 40 mi° of the Pajarito Plateau, which consists of a series of
finger-like mesas separated by deep canyons contfaining perennial and intermiitent streams running from
wast to east. Mesa tops range in elevation from approximately 6200 to 7800 ft above sea level {asi).

The Laboratory's Risk Reduction and Environmental Stewardship Division—-Remediation Services (RRES-
RS) project, formerly the Environmenta! Restoration (ER) Project, is participating in a national effort by the
DOE fo clean up sites and facilities formeriy involved in weapons research and production. The goal of
the RRES-RS is to ensure that DOE’s past operations do not threaten human or environmental health
and safety in and around Los Alamos County, New Mexico. To achieve this goal, the project investigates
sites potentially contaminated by past Laboratory operations. The site discussed in this plan is a site
where solid wastes had been placed at one time {i.e., it is a solid waste management unit [SWMUJ).

This investigation, including sampling and analysis, is being conducted under the requirements of the
Resource Conservation and Recovery Act {RCRA] and in accordance with the Hazardous and Solid
Waste Amendments of 1384 (HSWA) and follows the requirements in Module VI of the Laboratory’s
Hazardous Waste Facility Permit (EPA 1930, 01585.2). Module VIl was issued 1o the Laboratory by the
US Environmental Protection Agency (EPA) on May 23, 1880, and modified on May 19, 1894 (EPA 1994,
44146.2). Radionuclides are regulated under DOE Order 5400.5, “Radiation Protaction of the Public and
the Environment” {proposed rule 10 CFR 834.5), As agreed to with the New Mexico Environment
Depariment (NMED), the purposes of the work described in this plan are to characterize the disposal
trench contents and further define nature and extent.

in accordance with Modute VL the nature and extent of releases of hazardous waste or hazardous
constituents are determined through the RCRA facility investigation (RF1) process. Under the RRES-RS
project, the Laboratory implements the RF! process for those sites under the administrative authority of
DOE,

Material Disposal Area (MDA} B is an inactive subsurface disposal site, designated as SWMU 21-015,
that might contain both hazardous and radiological chemicals. The site is located in Technical Area 21
(TA-21), on Delta Prime (DP) Mesa (a mesa separating Los Alamos Canyon and DP Canyon)
{(Appendix B, Figures B-1, B-2). MDA B occuples approximately € acres and consists of multiple disposal
trenches (Figure 1). From 1944 untit it closed in 1848, MDA B received process wastés from operations
within TA-21 at DP East and DP West. The wastes disposed of at MDA B were highly heterogensous,
primarily radioactively contaminated laboratory wastes and debris, and Emited liquid chemical waste;
however, a formal waste inventory was not mainiained (LANL 1991, 07529.1).

1.2  Investigation Objectives

MDA B has been investigated numerous times since disposal operations were discontinued. These
investigations focused on surface characterization and subsurface releases outside the actual disposa!
frenches. The nature and extent of contamination reieased from MDA B is generally known; however,
none of the investigations have specifically targeted the characterization of the contents of the MDA B
disposal renches and the soil or U near the interface with the waste-disposa! renches. As discussed in
the historical investigation report (HIR) {(Appendix B} and in section 2, waste-disposal practices during
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MDA B's operational lifetime are not well documented. The contents of the MDA B disposal trenches are
largely uncharacterized,

The objectives of the investigation described in this work plan are to
» characterize the types of waste and estimate the quantities of waste in MDA B;

« characterize (using quantitative screening methods and off-site anaytical laboratory data) the
radiclogical, organic chemical, and inorganic chemical concentrations in fill material, scil, and
rock near the interface with the waste-disposal trenches; and

« generate operaticnal performance data for potential future corrective actions within the MDA B
disposal trenches.

Meeting these objectives requires direct excavation into the MDA B disposal frenches.

Analytical and observational data will be used to identify contaminants, estimate volumes, and map the
types and physical forms of the various wastes contained in the disposal trenches. These data will also
be used to refine the health and safety protocols required for future activities associated with the disposal
trenches. The operafional performance data will be used to determine the safest and most efficient
methods for excavating within the disposal frenches and for handling, characterizing, segregating, and
disposing of excavated matetials.

Data about the residual radiological and hazardous chemical concentrations will be collected from fill, soil,
or rock in the side walls of the excavations and from native tuff in the bottom of the exploratory trenches.
These data will be used 1o assess the nature and extent of contamination directly beneath the landfill.

Diefining the contents of the disposal trenches will help expedite progress to the final remedy. Instead of
waiting for the corrective measures study phase, source characterization activities are proposed in this
work pian. This will provide flexibility for further expediting corrective action based on the results of the
source term investigation. This appreach makes it possible to meet the deadlines for completing the
investigation report and the final remedy as specified in the Order issued by the NMED, This work plan
describes the rationale for the data collection activities, and it specifies the sampling and excavation
methodologies and protocols that will be employed for collecting, analyzing, and evaluating the data
required fo meet the objectives of this investigation.

20 BACKGROUND

Appendix B of this document is the HIR. The HIR provides the most complete information regarding

MDA B's background. A summary of the relevant background information is pravided in this section.
Complete defails are in the HIR, including specific analytical resulis, the approach to selecting exploratory
trench locations, and the planning for waste characterization and sampling.

21 Operational History

Historical records state that MDA B consisted of several disposal trenches approximately 300 % long, 15 ft
wide, and 12 ft deep, and that MDA B inciuded at least one smaller, shallower trench on the eastem end
of the site (LANL 1981, 07528.1}. Waste disposal at MDA B ceased in 1948, A circa 1946 aerial
photograph shows the initial excavation activities at MDA B (Figure 2). Geophysical surveys were
conducted in 1996, 1897, and 1988 to delineate the location and number of disposal trenches at MDA B
{Ferguson et al. 1988, 58212.1; Bay Geophysical 1998, 64148, Bay Geophysical 1898, 64147, Thavorls
2001, 83862.1). The results of the surveys were inferpreted as several large trenches, One to three of

June 2004 pd ER2004-0243



investigalion Work Plan for MDA B

these comprise the westemn portion of the MDA and one large french comprises the eastern portion
{Appendix B, Figure B-26).

From 1844 until 1948, the Laboratory’s primary waslte-producing operations at TA-21 were located at OP
East and DP West. By the fall of 1844, the LANL Chemistry Division had developed several separation
technigues to recover plutonium from residues. Solids from incinerator reduction operations were
dissolved in nitric and hydrofluorous acids to recover trace amounts of plutonium (Merrill 1930, 11721.1).
During the early 1840s, plutonium recovery was conducted until the maximum concentration for plutoniurm
in solution was 10™ g/L. Once this concentration was reached, the solution was discarded. These
processes are described to provide an overview of the materials that were potentially disposed of at

MDA B.

There are several indications that hazardous chemicals may be present at MDA B, In 1948, a portion of
the disposal area caught fire. During the fire, several cartons of waste caused minor explosions and, on
one occasion, a cloud of pink gas arose from the debris in the dump. The chemicals disposed of included
old bottles of organic compounds such as perchlorates, ethers, and solvents, A 1887 DOE document also
stated that lecture bottles, mixtures of spent chemicals, old chemicals, and corrosive gases may be in the
trenchies) at the east end of MDA B (DOE 1986, 08657.1).

The principal radioactive contaminants consist of the types of radioactive materials used at the time:
plutonium, poloniurm, uranium, americlum, curium, radicactive lanthanurm {Rala), and actinium,
Additionally, there could be waste products possibly contaminated with either uranium-235 or ceslum-137
from the water boiler reactor (Meyer 1852, 28154.2). Short-lived radionuclides, such as Ral.a, are no
longer present due fo radicactive decay. The majority of the radioactively contaminated waste probably
consisted of paper, rags, rubber gloves, glassware, and small metal apparatus placed in cardboard boxes
by the wasle originator and sealed with masking tape. The remainder of the materia! consisted of metal,
mcluding air ducts and large metal apparatus. The latter type of material was placed in wooden boxes or
wrapped with paper {Meyer 1852, 28154.2). At least one fruck contaminated with fission products from
the Trinity test is believed to be buried in MDA B {DOE 1586, 08657.1).

2.2 Summary of Historical Investigations _

Detailed discussions of data from surface and subsurface investigations are presented in sections B-3
and B-4 of the HIR (Appendix B}. The following subsections summarize the relevant resulls.

2.2.1 Surface Soils

Surface investigations at MDA B have included surface soll sampling and surface flux measurements of
volatile organic compounds (VOCs}. Sampling events cccurred from 1966 to 2001

it is difficult to directly relate MDA B surface concentrations to specific releases from MDA B. There have
been various site-wide releases of chemicals to the surface at TA-21 from facility operations and stack
emissions (LANL 1994, 26073.1; LANL 1995, 52350.1}. Additionally, the surface at MDA B has been
paved, reworked, and used as a pilot for a barrier project. The locations and concentrations of organic
chemicals, inorganic chemicals, and radionuclides in surface soils are reported in Appendix B, sections
B-3 and B4,

Americium-241, cesium-137, plutonium-238, plutonium-239, and tritium were detected consistently across
the surface of MDA B (Appendix B, Figure B-45). Plutonium-238 is the most consistently detected
radionuclide and, along with tritium, is a site-wide contaminant based on 1992 mesa-wide survey daia
{LANL 1894, 26073.1; LANL 1995, 52350.1),
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Organic chemicals were detected very infrequently at the surface of MDA B (Appendix B, Figure B-47).
Lead and zinc were detected above background values consistently across MDA B. Other inorganic
chemicals, including cadmium, copper, and mercury, were detected above background values across the
site. The spatial distribution of inorganic chemicals in surface soils is shown in Appendix B, Figure B-46.

2.2.2 Subsurface Tuff

Three subsurface investigation campaigns were conducted at MDA B. These occurred in 1966 (Kennedy
1966, 00540.1), 1983 {(LANL 1991, 07529.1), and in 1998 (unpublished data, presented in Appendix B of
this report, section B-4.3.1). In 1966 and 1983, vertical boreholes were drilled alongside the disposal area
boundary. The 1983 results indicated potential tritium contamination at depth. In 1998, seven angled
boreholes were drilled beneath the disposal trenches in order to assess potential releases from the
disposal trenches. Borehole logs from the 1998 drilling activities are included as Appendix D to this
report. Lead was detected slightly above background at several depths in one angled borehole at the
west end of the disposal site (Location ID 21-10557) and in one sample in ancther angled borehole in the
central part of the site {Location 1D 21-10551). Aluminum, arsenic, cadmium, mercury, and zinc were also
detected at concentrations above background (LANL 1998, 59730) in the 1998 boreholes (Appendix B,
Figure B-29).

Tritium was detected above background (LANL 1998, 53730) in six of seven boreholes {Appendix B,
Figure B-29 and Table B-27). Borehole 21-10556 was the only borehole with no detections of tritium
above background. The tritiumn concentration in borehole 21-10554 increased slightly over the length of
the boring, but it showed a decrease in concentration in the deepest sample (Appendix B, Figures B-29
and B-36). Borehole 21-10554 is located beneath what is believed to be the chemical disposal trench. It
appears that tritium has been released from the disposal trenches to the subsurface tuff. Americium-241
and strontium-90 were also detected in borehole 21-10554 and showed decreasing concentrations with
depth {Appendix B, Figures B-28 and B-36). Uranium-234, -235, and -238 were detected above
background in cne sample in one borehole, 21-10557 {Appendix B, Figure B-40).

The pore-gas sampling results from the angled boreholes identified trace levels of several VOCs,
primarily trichloroethene {TCE) and 1,1,1-trichloroethane (TCA), in the subsurface, in the parts per billion
by volume (ppbv) range (Appendix B, Figure B-30). Pore-gas samples were collected using a borehole
packer system and SUMMA canister collection method. The VOCs detected are generally consistent
across the site {Appendix B, Table B-30).

2.2.3 Summary of MDA B Contaminants

Data from the site investigations conducted to date indicate that low concentrations of radionuclides,
inorganic chemicals, and organic chemicals have been detected in surface soils and subsurface tuff.
Appendix B’s Figures B-28, B-29, B-30, B-45, B48, and B-47 are plan view maps showing the locations
and concentrations of inorganic chemicals and radionuclides detected above background (LANL 1998,
59730) and detected organic chemicals in the surface and subsurface of MDA B. Based on the review of
the available data, the sources of surface and subsurface contamination are limited in nature and extent
and are mainly related to past disposal practices at the MDA B disposal trenches.
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3.0  SITE CONDITIONS

The following sections present the current surface features and the exisiing subsurface geologic
characteristics beneath TA-21, in general, and MDA B, in particular, Known surface and subsurface trails
and their potential effects on the ocourrence and concentration of contaminants include

s acanyon-mesa tarrain, which affects meteorological conditions and ecological habitats at the
surface;

« asemi-arid climate with low precipitation and a high evapotranspiration rate, which limits the
extent of subsurface meisture percolation, limiting the amount of moisture available for leaching
radionuclides or other hazardous waste constituents; and

» athick, relatively dry, unsaturated (vadose) zone, which greatly restricts or prevents downward
migration of contaminants in the liquid phase through the vadose zone 1o the regional aquifer.

These and other elements of the environmental setting at MDA B are useful when evaluating site
investigation data with respect to the potential impacts of contamination from historical sile aclivities,

3.1 Surface Conditions

Elevation at the top of DP Mesa in the vicinity of MDA B ranges from 7160 i to 7220 ft as!, with a gentle
slope to the south. The canyon slope ranges from 7060 i asl in the bottom of BV Canyon to 7180 #t asl on
the south edge of DP Mesa, immediately south of MDA B. Surface drainage frorn MDA B {(e.9., rainwater,
snow melt) flows south into BY Canyon (so named because it is adjacent to MDAs B and V), a shallow
tributary of Los Alamos Canyon (LA Canyon}. Topography prevents MDA B surface runoff from flowing
north into DP Canyon (Appendix B, Figure B-6).

Occupying approximately 6 acres (2.4 hectares), MDA B consists of three areas:

1. asmall, soll-covered, vegetated area at the extreme western end of MDA B (approximately 105
ft by 150 ft);

2. alarge asphait-paved area occupying the long western leg and the central portion of the site
(approximately 1500 ft long by 120 ft wide); and

3. asoil-covered, vegetated area occupying the sastem leg of MDA B (approximately 600 ft long
by 150 ft wide).

None of the three areas has any surface structures or utilities, and all are enclosed by a galvanized steel
chainlink fence. Vegetation has penetrated portions of the asphalt pavement through cracks, and treas
line a portion of the northern boundary of the site. An air monitoring station is located on the outside of the
sast fence,

The area to the west of MDA B is vacant but was the former lgcation of a residential trailer park, To the
east of MDA B are SWMUs 21-027(d)-88, 21-018{a}-88 (MDA V), and 21-024{e}-88. To the north are
SWMUs 21-024{f) and 21-013 (d,e); to the northwest is SWMU 21-028 (DP Tank Farm). To the southwest
are SWMUs 00-030(b}-00 and 00-010(a) {Appendix B, Figure B-3). The area Immaediately fo the north of
MDA B and south of DP Road is an unpaved area heavily used by commercial businesses along DP
Road for parking and staging materials and deliveries. The area to the north of, and along, DP Road is
paved and ocoupied by commercial buildings. The businesses include a building supply store, a
newspaper office, a caterer, and other office space. Further {0 the east on DP Road, LANL has active
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research facilities and office space at TA-21. DP Road Is the only access for commercial businesses and
LANL facilities.

311 Surface Water

Mesas of the Pajarito Plateau are generally dry, both on the surface and within the bedrock forming the
mesa. Canyons range from wet {o relatively dry; the wettest canyons contain continuous streams and
perennial groundwater in the canyon-bottom aliuvium. DP Mesa is bounded on the north by DP Canyon
and on the south by Los Alamos Canyon and BV Canyon, which in furn flows into Los Alamos Canyon.
DP and Los Alamos Canyons have intermittent flow sufficient o support alluvial groundwater systems
whereas BV Canyon has only occasional stream flow which is insufficierd to support altuvial groundwater,

There are no streams on DP Mesa; stormwater and snowmelt generally run off the mesa as sheet flow
and in small drainages off the mesa sides. Runoff from MDA B consists of sheet flow into BY Canyon,
which in turn flows into Los Alamos Canyon.

RRES-RS has developed a standard operating procedure (SOP) for assessing the potential for erosion
and sediment transport at individual SWMUs (LANL-ER-SOP-2.01}). Erosion potential is numerically rated
from 1 to 100 using a matrix system. SWMUSs that score greater than 60 have a high erosion potential.
The erosion potential score for SWMU 21-015 (MDA B) is 17.9, indicating a low erosion potential.

3.1.2 SBurface Soils

At TA-21, natural or undisturbed surface soil cover is limited, due to Laboratory operations such as waste
disposal and building construction and demolition. The present-day mesa surface in the area 6f MDA B is
predominantly asphalt and landfill cover material. Where undisturbed, soils on the mesa surface are thin
and poorly developed. They tend to be sandy in texture near the surface and more clay-iike beneath the
surface. Sail profiles tend to be more pcorly developed on the cliff-forming south-facing slopes than on
the north-facing slopes, which tend to have highsr organic content. A discussion of the soils in the Los
Alamos area can be found in section 2.2.1.3 of the ER Project’s installation work plan {LANL 1598,
62060, pp. 2-21) and in Nyhan et al. (1978, 05702, pp 24-25}.

3.2 Subsurface Conditions

None of the three MDA B areas has any underground utilities, underground storage tanks, or septic tanks
associated with MDA B operations. There is an abandoned radioactive liquid waste line running along the
southern boundary of the sife, outsids the fence, that served other LANL facilities. This waste line is not
part of SWMLU 21.015. QOutside the fence near the southeast corner of the site is a Los Alamos County
sanitary sewer lift station. Buried water and communications lines are located under the area between the
north fence and DP Road. A water hydrant is located inside the northwest corner of the fence.

321  Stratigraphy

The generalized stratigraphy of DP Mesa in the area of MDA B is shown in Figure 3. DP Mesa consists of
Bandelier Tuff (Qbt} overlain by a thin layer of alluvium and soil. The Bandelier Tuff unit is subdivided into
two members, in ascending order: the Otowi, and the Tshirege. MDA B is situated within the Tshirege
Member, which is a compound cooling unit divided into four distinct cooling units (units 4, 3, 2, tv/1g)
(Broxton et al. 1995, 50121, pp. 45-51). Bedrock directly underlying TA-21 is codling unit 3 (Gbt 3) of the
Upper Tshirege, a cliff-forming tuff that is nonwelded to partially welded. Below MDA B, the Otowi and
Tshirege Members are separated at about 300 # bgs by the Cerro Toledo (Qct) interval, a 10- to 40-1-
thick sequence of volcaniclastic sediments deposited in braided stream systems. The Bandelier Tuff and
deposits of the Cerro Toledo interval are derived primarily from explosive volcanic eruptions in the Valles
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Caldera approximately 1.2 million years ago (Goff 1995, 49682, p. 7). The basal Guaje Pumice Bed of the
Otowi Member separates the Bandelier Tulf from the underlying clastic fanglomerate sediments of the
Fuve Formation (Tp). This feature may be locally absent in portions of TA-21.

3.2.2 ClIiff Retreat and Fractures

According o a report on geomorphic studies at DP Mesa and vicinity (Rensau 1895, 50143.1, pp. 66-69),
tributary stream systems and their canyons (possibly inciuding BV Canyon and the upper reaches of DP
Canyon) developed prior to incision of LA Canyon, and minimal cliff retreat has occurred in these canyons
since then. A paleochannnel identified to extend over portions of the DP Mesa may also be related to the
fributary stream system. The report goes on to say that exposure of most of the MDAs at TA-21 on DP
Mesa through cliff refreat is improbable over periods exceeding 10,000 years. The exception, MDAV, is
more difficult to evaluate. According to a fracture study conducted at TA-21, a refatively high-density
fracture zone runs with a northerly strike through MDA V (Wohletz 1995, 54404 .1). This zone may
possibly be related to the Pajarito Fault system. Fracture characteristics of unit 2 of the Tshirege Member,
which was the focus of this study, are very similar to previous fracture studies of unit 3, allowing for
extrapolation of results to the rocks directly below TA-21. The study indicates that slant (angled)
boreholes drilled in the direction 848E and N-S would optimize fracture intersections in the upper vadose
zone under the MDAs at TA-21.

3.2.3 Hydrogeology
3.2.31 Infiltration

The proposed hydrogesiogic conceptual model for the Pajarito Plateau (Figure 4) (LANL 1998, 59589,

p. 5) predicts infiltration of water info the subsurtace and the subsequent transport of walter, vapor, and
solutes through the upper regions of the vadose zone. This process is heavily influenced by surface
conditions such as topography. surface water flow, and precipitation. The natural source of moisture in
the vadose zone is precipitation, most of which is removed as runoff and evaporation and transpiration (or
“evapofranspiration™) {LANL 1997, 63131). The subsurface movement of the remaining moisture {often
referred to as recharge) is predominantly vertical in direction and is influenced by propetties and
conditions of the vadose zone.

Differences in degree of surface disturbance and the geologic properties of the uff lead to differences in
recharge rates. Mesa-top recharge can be locally significant when vegetation is removed, when soil and
near-surface bedrock are disturbed, or when water is artificially added to the local hydrologic system by
activities such as effiuent disposal.

Two geclogic properties of the Bandelier Tuff that significantly influence recharge rates are the degree of
wealding and devitrification, Both are effects from the prolonged presence of residual gases and high
temperatures following deposition. Because different tuff units were deposited at different temperatures,
and because individual units were laid out in variable thicknesses over different landscapes, cooling was
not uniform. Conseguently, welding varies spatially, both between and within separate depositional
layers. Welded tuffs tend to be more fractured than nonwelded tuffs. Fractures within the tuf do not
enhance the movement of dissolved contaminants unless saturated conditions exist,

Under unsaturated conditions, most of the open fractures beneath the site are expected to be completely
dry, and the water will exist in the tuff matrix only. Only in situations when substantial infiltration occurs
from the ground surfacs, as was potentially the case under the active absorption beds, will the fractures
become wel ard conduct water. However, modeling studies predict that when fractures disappear at
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contacts between stratigraphic subunits, when fracture fills are encountered, or when fracture coatings
are interrupted, fracture moisture is absorbed into the tuff mairix (Soll and Birdsell 1898, 76011, pp. 193
202).

3.2.3.2 Perched Groundwater

Observations of perched intermediate groundwater in LANL welis are rare on the Pajarito Plateau.
Parched waters are thought fo form mainly at horizons where medium properties change dramatically,
such as at paleosol horizons with clay or caliche found in basalt and volcanic sediment sequences. The
Carro Toledo interval, Guaje Pumice Bed, and Puye Formation are local examples. The Cerro Toledo
was drilled through at LADP-4, located immediately north of TA-21 in DP Canyon, but groundwater was
not observed and the Guaje Pumice Bed was not encouniered. Perched intermediate groundwater has
been observed in some locations on the plateau, including at LADP-3 (in the Guaje at 6430 ft asl} and at
R-7 (in the Puye at 6420 ft asl), both south of TA-Z1 in LA Canyon, and at Otowi-4 on the eastern base of
DPF Mesa east of TA-21 (in the Puye at 6380 ft asl). Figure 5 shows the locations of LANL groundwater
wells with respact to MDA B. Saturated conditions were not encountered in tha boring at location
21-02523 near MDA V (Figure B-3). This boring was drilled into the Otowi Member of the Bandelier Tuff,
to a depth of 660 t bgs (approximately 6500 ft asl).

3.23.3 Regional Aquifer

The main aquifer in the Los Alamos area rises westward from the Rio Grande within the Santa Fe Group
and inte the Puye Formation beneath the central and westemn portion of the Pajarito Plateau. Depth of the
aquifer decreases from about 1200 f bgs along the westem margin of the plateau to about 600 ft bgs
along the eastern margin. The regional aquifer was encountered in deep wells proximal to MDA B at 5870
f{ asl {R-7), 5850 ft as| (Otowi-4), and 5835 ft asl (R-8), all three wells downgradient from MDA B

{Figqure 5}, resulting in an approximate 1260-ft depth to groundwater at MDA B. The groundwater in the
main aquifer is separated from alluvial and perched groundwater in the volcanics by 350 to 620 | of tuff
and volcanic sediments (Purtymun 1995, 45344, p. 28},

4.0 SCOPE OF ACTIVITIES

The investigation objective and the scope of activities that will provide characterization information about
the contents of the disposal trenches at MDA B are described in the following sections.

Due to the anticipated heterogensity of the disposal trench contents and the potential for changing and
unexpected conditions in the field, the sampling approach is flexible and allows for adjusting the location,
number, and types of samples, and the quantity of material removed during exploratory frenching. Such
adjustments will be based on field cbsarvations, field screening, project team professional judgment,
safety izsues, and regulatory requirements. A decision tree detailing the segregation, screening, and
packaging of excavated matenial is presented In Figure 6,

Figure 7 provides an approximate sequence of activities for each of the proposed exploratory trenchesg;
this sequence may be modified, as appropriate, 1o skip a step, reiterate a step or sequence of steps, or
add a step. More exploratory trenches may be added to meet the investigation objectives. Excavation of
test pits will follow the same sequence for immediate danger to ife and health {IDLH) screening but,
depending upon the ohiective for creating the test pit, may stop short of additional screening steps. Cther
activities will include refining safety considerations and controls based on actual conditions encountered.
The following seclions provide detalls for each activity.

June 2004 8 ERZ004-0243



investigation Work Plan for MDA B

An implementation plan wili be developed prior to beginning the activities described in this work plan. The
plan will closely follow the scope of work detailed in this section. The principle fopics and elements are

L

the documented safety analysis {(DSA), site-specific health and safety plan (SSHASP), integrated
work document {TWD), radiological work permit, and waste management plan;

preparatory activities, including notifications, emergency procedures, operational procedures,
mobilization, demobilization, site confrols, and enclosure struciures;

the operational readiness review;

the subcontractor layout of field facilities. enclosure structure(s), staging areas, and
decontamination facilities, and other site layou! features;

traffic control/mifigation, including a drawing showing traffic fow patlerns on the site, streets, and
highways;

the equipment to be used and a description of the eguipment application;
decision trees for the handling, segregation, and disposition of excavated material;

the strategy and approach for excavalting disposal trench confenis (exploratory trenches and test
pits), including modifications or additions;

the strategy and approach for removing chemical containers;
screening for IDLH conditions;
initial segregating by material type;

exploratory trench logging, identification of excavated materials, and recording of exposed
disposal trench geometry;

hazard characterization (HazCat) screening;

waste management, composiling, and packaging;

definitive identification of unknown chemicals and materials;

an electronic inventory management and tracking system,

sampie collection, handling, and documentation;

surveying of sample locations, and trench geometries and features of excavations;
backfilling of exploratory trenches and lest pits; and

clean cover replacement and compaction.

if there are significant deviations from the scope outlined in section 4, or from the methods outlined in
section 5 of this work plan, they will be identified in the subcontractor's implementation plan. If found by
RRES-RS to enhance operations or safely, the changes will be communicated to the NMED for its review
and approval.

ER2004-0243 g June 2004



investigation Work Plan for MDA B

Because of the planned flexibility of the investigation, ¢lose communication with the NMED to inform them
of the decision-making protesses and the progress of field activities will be achieved by issuing milestone
reports. The reports will detail acfivities of interest. At a minimum, milestone reports will be issued at the
completion of each exploratory trench when samples have been selected for analysis. Additional
situations that warrant milestone reports may be identified .

The proximity o the city of Las Alamos and the businesses located north of DP Road requires that a real-
tirne emergency warning system be designed and implemented. Training of the adiacent business
accupants and employees will be conducted and will include contingency planning for worst-case
accident scenarios such as spontaneous ignition of pyrophoric materials by exposure to air. Training and
work progress will be communicated as needed to accommodate the dynamic nature of the investigation.

Impact on the public will be minimized. Investigation and materials management-related activities will be
conducted within the BWMU boundary and inside an enclosure. The enclosure shall provide an
environment that allows work o be performed during inclement weather {rain, snow, high winds). The
enclosure alse prevents the direct exposure of excavated material and the open excavation to adverse
weather conditions and provides some measure of site security and control. To mitigate the hazards
associated with operating combustion engine equipment within the enclosure, scrubbers may be installed
on the equipment, the eguipment may be vented outdoors, or a ventilation systern may be fnstalled.
Excavation activities will be planned and managed with an emphasis on public safety and they may take
place during night-time hours when nearby businesses are closed to the public. Spedifications for the
enclosure will be guided by the DSA and performance requirements. Prior to moving the enclosure, spoils
piles will be covered or stabilized and exploratory trenches will be backfilled to prevent off-site migration
of excavated materials. Access o commercial and Laboratory operations to the north and east will be
maintained.

4.1 Justification for Alternative Scope of Work

The scope of this work plan, the sampling conducted for the 1848 sampling and analysis plan (SAP)
{LANL 1998, 59506) and addendum (LANL 1998, 70231} approved by the NMED, and the prior RFI
studies and data collected for TA-21, MDA B, and MDA V form a basis for comparison with the NMED
Order. Table 1 provides a detailed comparison of the investigation requirements identified in the
Novernber 26, 2002, Order with a brief justification for the Laboratory’s proposed altemative approach.
However, should field conditions differ substantially from those that were anticipated based on conditions
encountered during past site activities, additional investigations will be implemented upon agreement with
the NMED.

In 1888, geophysical surveys were conducted to define the disposal french geomstries as specified in the
Order (section B-2.2.2 and B-4.2). Exploratory trenches will intercept the boundaries of the waste-
disposal trenches to confirm the disposal trench boundaries defined in the geophysical investigation. The
justifications for using exploratory trenches instead of boreholes are that the profile of the wasle-disposal
trenches (estimated to be 40 ft wide and up to 15 ft deep) will be exposed and that the landfilt contents
can be examined to a degree not possible using boreholes as an investigation tool,

The Order requirements specify the installation of eight borings at MDA B, including two deep borings fo
the Cerro Toledo formation. The Laboratory's approach considers the seven borings already drilled at
MDA B per the 1898 SAP and proposes eight exploratory trenches info and through the wasle-disposal
trenches. The Laboratory's justification for proposing exploratory trenches and test pits for further
exploration of MDA B is that trenching will hefter define the nature, physical variability, and chemical
variability of the wastes disposed of at MDA B, and the characteristics of the bedrock immediately betow
the disposal trenches, than will exploratory borings.
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The nature of contamination in the tuff directly beneath and in the side walls of the disposal frenches,
where encountered, will be investigated by exploratary trenching, sampling, and laboratory analyses.
Sample analyses will include all analytes required by the Order. This means that pH, polychiorinated
biphenyls {(FCBs), high explosives {HE), dioxins, furans, nitrates, perchlorate, and cyanide, which were
not part of previous analytical suites, will now be included, in addition to the VOCs, SVOCs,
radionuclides, and target analyte list {TAL} metals previously analyzed. Because no record of HE
production or HE usage at TA-21 has been found, the Laboratory's approach wili use field screening for
HE to determine if HE needs to be analyzed for in the MDA B disposal trenches.

The Laboratory's proposed approach will use past sampling results from boreholes drilled according to
the 1998 SAP to define nature and extent of contaminants in the intermediate range bedrock below the
disposal trenches. With the exception of triium, the extert of subsurface contamination has been defined
by the angled boreholes completed in 1898 (section B-4.3.1). The deepest sample from each borehole
did nof contain contamination above laboratory detection limits for organic chemicals, or contamination
above background values for inorganic chemicals and radionuclides. Tritium was detected at very low
levels {0.100 pCiiL to .75 pCiiL} in the deepest samples in some boreholes. Samples collected adjacent
to the disposal trenches did not contain contamination above laboratory detection limits for organic
chemicals, or contamination above background values for inorganic chemicals and radionuclides. Pore-
gas samples were collected in the angled boreholes and maximum detected concentrations were less
than 1 ppbv for VOCs.

The Laboratory's alternative approach uses the existing RF! surface and sediment data to define the
nature of surface soil and sediment contamination. The extent of surface soil and sediment contamination
has been defined by surface investigations at MDA B and in BV Canyon in conjunction with TA-21 site-
wide RFI sampling (LANL 1995, 52350.1; LANL 1994, 26073.1).

The Laboratory’s approach to defining nature and extent of contamination at MDA B differs from that
specified in the Order by using data from previous RF! work. Collecting and analyzing samples obtained
immediately below the disposal trenches in the fuff bedrock for an expanded analytical suite, and using
the existing intermediate borehole data, will ba sufficient to define the nature and extent of surface and
subsurface bedrock contamination at MDA B.

Perched groundwater was investigated by a borehole drilled adjacent fo MDA V (Location [D 21-02523,
Figure B-3} located approximately 370 ft east of MDA B. The 660-ft-deep borghole, located near what
was formerty an absorption bed that discharged quantities of water info the tuff, was unsaturated for the
entire depth. The highest moisture confent measured was 25% in theé Bandelier Tuff, just above the Cerro
Toledo interval (30(-333 ft bgs), well below that required for saturation (38%) in the Bandelier Tuff (LANL
2004, document in process). In addition, an outcrop of the Cerro Toledo interval can be observed on the
cliff face of Los Alamos Canyon approximately 250 ft southeast of MDA B (LANL 1994, 268073.1).
Perched water is absert from an outcropping of the Cerro Toledo southeast of MDA B. A deep borehole
is planned at MDAV, 100 ft east of MDA B, which will provide permeability data for the tuff overlying the
Cerre Toledo interval in proximity io MDA B. Given the geclogic location of MDA B upon the TA-21 mesa
top, combined with the narrow cross-section of the mesa bounded by Los Alamos and Pueblo Canyons, it
is unlikely that perched water will exist under MDA B between the locations near MDA B where the Carro
Toledo is encountered,

4.2  Regulatory Basis for Technical Approach

The regulatory basis for handling waste materials during the MDA B investigation is based an application
of the EPA’s area of contamination {AOC) concept. This concept was discussed in detail in the preamble
to the National Contingency Plan {55 FR 8758-8760, March 8, 1980}, and more recently in an Office of
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Solid Waste and Emergency Response guidance memorandum entitied "Use of the Area of
Contamination (AOC) Concept During RCRA Cleanups” (EPA 1996, 82288). The AOC concept provides
for areas of contiguous contamination o be designated as a RCRA *unit” {for example, a landfiil) for the
purposes of implementing a remedy. in general, activilies such as excavation, movement, consolidation,
in-situ treatment, and redeposition of hazardous remediation wastes within the AOC will not frigger RCRA
Subtitle C requiremenis because they are nof considered treatment, storage, or disposal. These activities
must occur entirely within the AOC boundaries and cannot be associated with any ex-situ freatment or
storage units either within or outside the AQC.

MDA B is Identified as SWMLU 21-015 in the Laboratory's RCRA operating permit. MDA B, a land-based
SWMU, meets the definition of a landflll in accordance with the RCRA regulations (40 CFR 260.10).

investigation activities at MDA B will include the excavation of landfilt contents from eight (or more)
aexploratory trenches and the supplementary test pits. The landfill contents will be staged on the surface,
within the AOC boundary, for inspection, segregation, cataloging. field screening. and sampling. The AOC
boundary is coincident with the SWMU boundary. Al the conclusion of the investigation, most of the
tandfill materials will be retumed to the exploratory trenches. These operations will not constitute new acts
of treatment, storage, or disposal for the purposes of RCRA. Therefore, the RCRA Subtitte C hazardous
waste requirements will not apply to the proposed investigation activities., Some materials may be
removed from the expioratory trenches and archived for possible use in treatability studies to support
waste-management decisions. A portion of the materials removed from the landfill may be containerized
and managed as waste for off-site disposal. These materials will be handled under RCRA hazardous
waste requirements, as appropriate.

The AQC concept is presented in LANL-ER-80P-01.06, R2, section 8.10 ("Management of
Environmantal Restoration Project Waste,” December 13, 2001). The procedure requires that the AOC
designation be approved by the RRES-RS requiatory compliance representative and the NMED,

4.3  Health & Safety and Environmental Protection

431 DSA

MDA B has been categorized by the Laboratory as a Nuclear Hazard Category 3 nuclear facility (DOE
2003, 87047) based on a bounding estimated inveniory of less than 100 g of plutonium-238 for the entire
MDA (Rogers 1977, 05707.2). Facilities are calegorized using DOE-STD-1027-92, Hazard Categorization
and Accident Analysis Techniques for Compliance with DOE Order 5480.23, Nuclear Safety Analysis
Reports, and a DSA is required by 10 CFR 830 subpart B. A Hazard Category 3 is a relalively low-hazard
nuclear facility for which a hazard analysis shows the potential for significant but localized consequences,

DOE nuclear safety requires that a safely basis be prepared and maintained for the range of planned
operations at MDA B. Thse safsly basis prepared for the MDA B disposal trenches will include reliance
upon hazard controls to provide adequate protection of workers, the public, and the environment. These
controls may include engineered features, such as a ventilated enclosure or fire suppression system,
designed 10 prevent or mitigate the consequences of an operational accident, Controls may also be
established to narrow the envelope of permissible operation, such as limiting the amount of hazardous
materials exposed or removed from the MDA B disposal trenches at any one time. The safely basis must
be kept current and must consider any changes to the facility, the operations, or the hazards as they are
analyzed. The DSA will be prepared by the Laboratory for the DOE and is not part of this document. The
DSA will contain controls to protect the public, workers, and environreent from the hazards associated
with MDA B's postulated inventory, which includes both hazardous chemicals and radionuclides. Work
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conducted as part of this phase of investigation will be preformed in accordance with the controls
established by the DSA as well as any resultant technical safety requirements (TSRs). The contrels will
be incorporated into the SSHASP required by 28 CFR 1910 and 20 CFR 1826, the IWDs, and other site-
specific procedures,

When performing the investigation, an important consideration is the uncertainty associated with the
actual inventory and distribution of contaminated materials within MDA B. The DSA is being prepared
using estimated quantities of hazardous chemicals and radipnuclides based on available historical
documenisfinformation and sampling data. However, as is recognized elsewhere in this investigation
work plan, as the aclivities associated with this phase of the investigation proceed, the procedures, test
methods, and decision trees need 1o be developed to anticipate and respond to unexpected conditions
{for example, inventory in greater quantities than anticipated or inventory of a different type than
anticipated), If these conditions are encountered, work will stop and the new information will be analyzed
o determine if new controls are needed. As part of this process, the new information or site conditions will
he assessed to determine if i represents an unreviewed safety question, which would necessitate a
revision to the DSA and potentially cascading changes to the TSRs, SSHASP, IWDs, and other
procedures,

4.3.2 Pre-feldwork Activities

Prior to conducting fieldwork, a series of health and safety, as well as regulatory, fasks must be
compieted. All of these tasks are described in a quality procedure {QP}, LANL-ER-QP-5.3, "Readiness
Ptanning and Review.” The main topics covered include general preparatory activities, environmental and
cultural protection, health and safely, waste management, fraining, work requests and permits, support
and squipment, analysis and assessment/'sample management, sample coordination and management,
laboratory and site access, and notifications,

4.3.3  Environmental Protection Monitoring

Activities within the excavation enclosure will be monilored using real-time confinuous air monitoring
(CAM) systems or similar devices. The CAMs will survey airborne radioactive parficles inside the work
zone and outsitde the enclosure at specific localions around the site. in particular, beta andior alpha
activities will be monitored to ensure they remain below action levels identified in the DSA and SSHASP,
VOUCs and airbomne particulates (dust) will also be monitored. Monitaring stations will be located along the
DF Road corridor to detect off-site releases during excavation activities. The DSA and SSHASP, when
developed, will specify the monitoring requirements to ensure federal, state, and local environmental
protection limits are not exceeded.

434 Emergency Response

An emergency response plan shall be prepared to establish a program that will optimize a safe and
informed response to emergency situations, with the intent of protecting project personnel, collocated
workers, the public, the environment, and properly, in the event of hazardous substance releases,
employee contamination, accidents, injuries, fires, or natural disasters. At a minimum, the emergency
reésponse plan will contain the following elements;

»  Training
« Drills and exercises

*»  Site security and control
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s Nofification procedures {emergency responders and the pubic)
s Personnel accountability process
e Site evacuation
» Medical support
» Emergency response equipment
» Emergency response equipment maintenance and inspection
» Emergency response actions
+ Radiclogical material releases
+ Hazardous chemical releases
+ Accidents resuiting in properiy damage or injury
+ Fires and explosions
+ Natural disasters
+ Emergencies resulfing from personal protective squipment (PPE) failure

A critical part of any emergency response will be the ability of on-site project personnel to recognize and
mitiggate actual or potential emergency situations in the initial stages. To accomplish this, on-site
personnel will frain to the emergency response plan and will demonstrate their ability to effectively
respond to emergency situations through the use of mock-ups, drills, and exsrcises. Additionally, the
abilities of on-site personne! will be independently confirmed utilizing the LANL readiness review process.

44  Excavation of Disposal Trench Contents

The planned excavation includes the completion of eight (or more} exploratory trenches and
approximately 40 test pits within an enclosure to help control potential off-site impacts from investigation
operations. The exploratory trenches will help define the nature of disposal trench contents and the test
pits will provide targeted supplemental characterization data. The proposed locations for the exploratory
excavations are shown on Figure 1. The locations of the exploratory excavations were selected based on
results of previous site investigations, geophysical surveys, and site knowledge relative to disposal trench
locations and disposal praclices.

The justifications for locations and the sequential order of the excavations are provided in Table 2. The
sequence of excavations is based on health and safety considerafions, location with respect to area
businasses, and historical and anecdotal information about disposal trench contents. Excavations may be
added, moved, enlarged, or omitted based on findings in the field.

Excavation will begin in the western half of the eastern leg of MDA B (Figure 1}. The first lncation to be
excavated is not near area businesses and is not the suspected location of chemical bottle disposa! as
are exploratory trenches T-2 and T-3. This will allow the development and refinernent of fechniques,
methods, and controls to occur before zones of potentially highly hazardous materials and areas closer to
the public are excavated. The expioratory excavations will be advanced through the entire landfill
thickness and into the underlying tuff to expose a full profile of the buried waste. In general, the
axcavations will be advanced laterally across the entire width of the disposal trenches, where practicable.
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The geometry of each excavation will be dictated primarily by the most effective digging methods for the
type of waste encountered and by spatial restrictions related to the physical enclosure of exploratory
trenching operations. Excavation methods are discussed further In section 5.0,

Excavation will be performed inside an enclosure, as described in section 4.0, to provide site access
control, halp control off-site environmental impacts, reduce exposure 1o the public, and protect the
axcavation operations from environmental factors that could interfere with safe and efficient execution of
field operations. The lateral extent of the exploratory trenches and test pits will be limited by the size of
the enclosure. The enclosure will be mobile and will be set up at each location prior to excavaling. Design
requirements for the enclosure will be specified in the MDA B DSA document.

4,41 Evaluation of Excavation Methods

Based on the excavation efficiency and conditions encountered in the field, a variety of excavation
methods may be applied during exploratory trenching to evaluate the best approach. Information from
thase investigations can then be used fo reduce uncertainty in designing the approach for future
corrective action. The best approach will optimize health and safety quidelines and performance goats.

44.2 Guidelines for Excavated Materials

Materials removed from the excavations that could pose an immediate threat to either human or
snvironmental safsty will be removed for proper storage, packaging, treatment, and disposal. Examples
of this type of waste are drums coniaining flammable liquids; carboys containing corrosive liquids; and
taboratory beliles containing miscellaneous hazardous or unknown liquid, gaseous, or solid chemicals.
These containers will he managed in clearly marked and appropriately constructed waste accumulation
areas. Figure 8 presents a conceptual site layout for excavation staging and operations. Waste
accumulation area postings, regulated storage duration, and inspection requirements will be based on the
type of waste and its classification. No liquids will be returned to the landfill. Container and storage
requirements will be detailed and approved prior to waste generation.

Environmental media frorm MDA B may be retumed to the landfill if it will not interfere with future aclivities
and does not increase the potential impact on human health and the environment. Environmental media
include surface soils, bedrock, sand, gravel, cobbles, and boulders. According to the EPA's AOC concept
{EPA 1996, 82288), materials managed within the AOC boundary do not constitute newly generated
waste. Landfill debris, containers, rubble, and other waste-zone items may be returned to the excavation
if they do not obstruct uture site operations or inhibit re-entry, by drilling or other methods, during future
cofrective actions,

Should large objects such ag vehicle bodies be encountered in the exploratory trenches, the objecis may
be exposed for examination and left in place.

4.4.3 Test Pit Excavation

Test pits will be excavated between the planned exploratory trench locations. The test pits will provide
additional means of characterizing and estimating quantities of waste without sampling or necessarily
digging to the bottomn of the waste zone. Test pit investigations will rely primarily on visual observation
and |IBLH sereening rather than sampling because they are intended to be quick, flexible, and less
complex than the exploratory trenches. Additional characterization of landfill contents, soil, and tuff
encountered in the test pits may be performed as conditions warrant. This may include sampling, HazCat
screening, definitive idantification of chemicals and materials, and chemical bottle removal. The locations
and depths of the test pits will be defermined in the field based on the findings in the exploratory trenches
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and other test pits. For planning purposes, 40 test pits are proposed: 20 for the western end of the
disposal area, 15 for the eastern end, and 5 for the far westam area.

4.5  Screening for IDLH Conditions

The principle 1DLH constituents are radiation {gross alpha, beta, gamma), VOCs, combustible gases, and
pyrophoric materials. Table 3 includes the methods, instruments, and sequence used for the IDLH
monitoring.

4.6  Initial Segregation by Material Type

Waste segregation and inspection will be performed inside an enciosed structure, as described in section
4.0, which may be separate from, but similar o, 1he struciure over the excavation to protect the operafion
from ervironmental factors and te control exposure 1o the environment and the public. This enclosure will
contain facilities for segregating, declassifying, identifying, packaging, and managing excavated
materials. This will allow performance of these aclivities {o be independent of the excavation operation
and will ensure that proper radiological, health and safety, and environmental confrols are maintained. A
decision free for waste segregation is presented in Figure 6. Three types of material are expected to be
excavated:

1. Waste in Containers—Examples of this waste include waste or debris disposed of in 55-
gal.drums or other similar metal containers. Waste will most likely be solid material. This waste
stream has a high probability of being radioactively contaminated, as the contents could include
tumings, cuttings, sludge, or filiration media.

2. Chemicals in Containers—This waste type could inchude glass carboys or other glass botties
containing unknown liquids or solids. These are solid, liquid, or gaseous chemicals disposed of in
bottles, jars, cylinders, lecture botlles, or other containers. (Plastic containers were niot available
during the period of waste disposal.)

3. Non-containerized Waste Zone Malerials—This waste includes soil and fill matrix, scrap metal,
wood, plastics, rubber, concrete, construction and demoliion debris, asbestos-contaminated
ducts or pipes, organic materials, equipment, classified materials, vehicles, and unknown objects.
These materials have a high probability of being radioactive and/or hazardous.

Upon excavation, materials will be segregated according to identifiable waste types. Segregation will help
in the evaluation of waste streams and the estimation of waste volumes. Different segregating methods,
such as mechanical screens, hand operations, robotic arms, etc., and the practicality of segregating for
potential full-scale excavation will he evaluated.

4.7 Removal of Chemical Containers

If caches of intact chemical containers are encountered in the exploratory trenches, they will be removed.
This would include primarily liquids and compressed gasses. The excavation will be expanded to expose
and remove the containers for characterization and disposal beyond the planned axtent of the exploratory
trenches to remove chemical containers, unless this is precluded by health and safety considerations or
the ability to handle and dispose of the chemicals with the equipment and faciiities in place at the site.
This will allow efficiencies to be gained during field operations. Based on historical information, chemical
containers are expected to be located primarily in the chemical disposal frenches at the eastern end of
MDA B. The decision to expand the exploratory trenches to remove chemical containers will be made in
the field based on the nature and volume of the chemicals. Removal will continue until chemical
containers have been removed to the extent that the excavation can be safely backfilled.
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4.8  Exploratory Trench Logging and Identification of Excavated Materials

Accurate description and documentation of the excavated materials is essential for mapping the landfill
contents. The waste zone materials will be carefully inspected by a team of qualified inspectors with the
appropriate knowledge for accurately characterizing and describing the various types of materials
encountered. Those people may include subcontractor and Laboratory personnel with knowledge of
chemistry, laboratory research practices, radicactive materials, environmental testing, waste
martagement, and materials handling. To ensure accuracy, quatity, and consistency, a formal logging
procedure will be developed specifically for this activity.

4.9  Hazard Charasterization (HazCat) Screening

Using representative samples of the waste materials from MDA B, a battery of qualitative and quantitative
analytical tests will be performed to rapidly identify primary physical, radiological, and chemical hazards.
Table 3 provides the HazCat instruments to be used, the screening methods, and the sequence. Based
on the historic information available abouyt the MDA B area, the primary hazard characteristics for rapid
identification will be radivactivity, flammability, cotrosivity, oxidation potential, physical properties, and
reactivity with air and water. To perform the HazCat, a combination of American Society for Testing and
Materials (ASTM) and LANL-ER-SOP methods will be used. These methods will be performed onsite
within a mobile field laboratory where instruments can be properly maintained to ensure that an adequate
level of data quality is maintained.

The HazCat screening process will provide the basic information needead for segregating waste materials
by physical form (solid, liguid, or gas) and hazard class {radicactive, reactive, corrosive, or flammable).
This screening will also ensure the safe segregation and compatibility of materials in waste staging areas.

4,10 Waste Management

The wastes will be further characterized through laboratory analyses for the purposes of segregating
waste malerials for treatability and/or disposal. This level of characterization will be required for
comparison with off-site treatment, storage, and disposal fagility {TSDF) waste acceptance critetia (WAC);
for selection of appropriate waste packaging; and compliance with US Department of Transportation
{DOT} requirements.

The regulatory classification for each of the known waste streams includes Solid Waste, Industrial Solid
Waste, New Mexico Special Waste (NMSW), RCRA Hazardous Waste, Low-Level Radioactive Waste
{LLW), Transuranic Waste (TRU), Mixed Low-Level Waste (MLLW), and Transuranic Mixed Waste {TRU
Mixed). The identification of High-Level Radioactive Waste (HLW) is highly unlikely, as the processes that
contributed waste 1o MDA B do net inciude spent nudlear fuel or liquid or solid derivations thereof.
Anticipated waste streams and potential disposal areas are listed in Table 4.

A treatment and disposal pathways analysis will be used to define specific waste streams, their
parameters, and their acceptability to be freated or disposed of at specific off-site TSDFs,

4.10.4 Waste Compositing

The planned compositing of waste materials found in MDA B provides economic benefits to the project
without jeopardizing human or environmental health or safety. The potential economic benefits of
compositing waste materials are

= streamlining of safety control ard monitoring zones,
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» reduction of the number of samples required for full disposal waste characterization,
« reduction of the number of waste containers for disposal, and
e raduction in waste-disposat cosls,

A systematic characterization approach will be used to evaluate the acceptability of compositing different
materials of similar hazard categories into common containers. HazCat and definitive identification
screening will serve as compatibility-screening analyses to ensure that the compositing process is
conducted safely and will not produce adverse reactions. Examples of the compositing process are
combining carboys of compatible organic solutions or compositing separate items of industrial waste.
Decisions to composite wasle materials will also take into account the ability to maintain compliance with
potential TSDF WAC.

4.10.2 Waste Packaging

Waste materials excavated from MDA B and not returned to the excavation will be containerized
appropriately for off-site disposal. Waste packaging will be performed within the enclosed materials
handling structure.

4.11  Definitive ldentification Screening

Definitive idenfification screening of exploratory trench contents will be Implemented if the results from
IDLH and HazCat screening are inconclusive or if further characterization or quantification is necessary
for waste profiling or characterization. Table 3 presents the definitive identification screening methods,
frequency, and instruments to be used. Advanced screening may also be necessary o ensure the
puositive identification of chemicals and the substances for handling them in the safest manner possible.
The on-site mobile laboratory will be equipped with portable analyticai instrumentsm, including a gas
chromatograph (GC) immunoassay kit and X-ray fluorescence (XRF) spectrometer. Definitive
identification screening of containers exhibiting special physical or chemical hazards {e.g., high-pressure
gas cylinders) may require the use of both manual and remote sample-handling techniques. Handling and
sampling of these types of containers will likely be performed by a specialty subcontractor.

4.12 Inventory Management and Tracking

The inventory of excavated materials will be recorded in an electronic database developed spacifically for
the MDA B data collection requirements and populated with data from each step in the investigatory
activities (Figure 7). The database will contain fieids for capturing the following types of data;

»  fype, location, and volume of excavated materials;

+ physical descriptions, IDLH screening results, and initial hazard classification;
» HazCat screening results and hazard categorization;

« definitive identification screening results;

+ waste volume, compositing, packaging, storage, and shipping details;

+« sample collection, analyses, and tracking records for excavated materials and in-situ soil and fuff
samples;

+ descriptions, volumes, and sample results of excavated materials redeposited into the exploratory
trenches;
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» geodetic survey data for locations of key features in the excavations, such as disposal trench
geomefry, disposal trench contents, and sampling locations; and

» excavation backfill volumes and analytical data for both clean or retumed waste.

4.13 Sampling of Exploratory Trench Bottoms ard Sidewalls

Samples of native materia) from the disposal french bottoms and side walls will be collected to help define
the horizontal and vertical limit of contaminant releases. The results will be evaluated to determing if
additional removal is necessary and whether residual contamination poses an acceptable risk. Samples
will be collected at regular intervals from the bottorn and side walls of each exploratory trench. Additional
biased samples will be collected from suspected contaminated areas based on field screening or visual
inspection. To guide the flexible, field condition—driven sampling plan, a triad approach is proposed that
explicitly aflows for adjusiments in the numbers and types of samples {Crumbling 2001, 83861; EPA
2001, 83860). The three integrated components of the triad approach are (1) systematic planning, (2} a
dynamic work plan, and (3} extensive use of ore-site screening tools. Samples will be analyzed Tor
cherical and radiological compounds. Analytes will include TAL metals, radionuclides analyzed by
gamma spectroscopy, isotopic uranium, isotopic plutonium, trittum, strontium-80, VOCs, SVOCs,
dioxins/furans, PCBs, perchlorate/nitrate, and cyanide (Table 5).

4.14 Surveying Locations and Features of Excavations

The geometry and primary features of the exploratory excavations and the test pits will be surveyed.
Survey points will include locations and elevations of sample iccations, profiles of the exposed
exploratory trenches, locations of buried iterns of interest, locations of highest contamination identified by
field screening, and any other features deemed important to the investigation or future actions. Survey
results will be plotted on a site map. The map will delineate MDA B disposal trench boundaries and the
different types of waste materials in the various parts of the landfill,

4.15 Expleratory Trench Backfilling, Compaction, and Clean Cover Replacement

The exploratory trenches will be backfilled to original grade. All materials will be returned to the disposal
trench except liguids and ofher items ar materials which may interfere with future polential corrective
actions, either for health and safety or logistical reasons. Exploratory trenches excavated outside the
disposal trench boundaries wifl be backfilled with clean fill material only. If it is deemed necessary to
preserve sccess to trench bottom sample locations for future drilling activities, a steel conductor casing
will be installed at each of the sample locations. Removed asphalt will be segregated from other cover
material and stockpiled for disposal. it will not be replaced or used as fill. The cover thickness and
composition will be consistent with the existing landfill cover material.

5.0 INVESTIGATION METHODS

The methods and procedures for conducting activities identified in the MDA B investigation are presented
below, Specific procedures and standardized methods are available tor some activities, such as sample
collection arxt analysis. Operations such as excavation, field identification of excavated materials,
exploratory trench logging. and backfilling do not have RRES-RS SOPs. Instead, the subcontractor can
follow ASTM, EPA, or other industry standard methods. In the event that there is no approved method for
a specific activity, a method will be developed as part of an implementation plan prior to commencement
of field operations. Additional activities and procedures may be added in respense to changing conditions,
redirection, or discoveries in the fleld. All activities affecting the overall quality of the investigation will
need to foliow standard procedures and are subject {0 review and approval by the NMED and RRES-RS.

ER2004-0243 18 June 2004




investigation Work Flan for MDA B

The following RRES S0OPs and QPs are applicable to the investigafion methods proposed in this plan:

+ ER-S0P-1.01 “General Instructions for Field Investigations”

+« ER-8S0OP-1.02 “"Sample Containers and Preservation”

« ER-SOP-1.03 “Handling, Packaging, and Transporting Field Samples”

+ ER-SOP-1.04 “Sample Controt and Field Documentation”

+ ER-S0P-1.05 ‘Field Quality Control Samples”

= ER-SOP-1.06 “Management of Environmental Resloration Project Waste”

+ ER-SOP-1.08 “Field Decontamination of Drilling and Sampling Equipment”

e« ER-SOP-1.10 "“Waste Characterization”

« ER-80P-1.12 “Field Site Closeout Checklist’

« ER-S0OP-3.11 “Geodetic Surveys”

» ERSOP-6.09 “Spade and Scoop Method for Collection of Soil Samples”

« ERSOP-10.1 “Screening for PCBs in Soil”

» ER SOP-10.08 “Operation of the Specirace 9000 Field-Portable X-ray Fluorescence Instrument”
» ER S0P-10.14 "Performing and Documenting Gross Gamma Radiation Scoping Surveys”
« ERQP-21 “Documenting Personnel Qualification and Selection Frocess”

» ER-QP-22 “Personnel Crientation and Training”

s ER-QP-34 “Managing Nonconformances, Deficiencies, and Corrective Actions”

¢« ERQP-44 “Records Transmitted to the Records Processing Facility”

+« ER-QP.5.2 “*Control of Measuring and Test Equipment”

+« ER-QP53 "Readiness Planning and Reviews”

+ ER-QP-57 “Notebook Documentation for Environmental Restoration Technical Activities”
+« ER-QP-10.3 “Stop Work and Restart”

Electronic versions of these procedures are available for from the LANL RRES-RS web site.

51

Excavation Methods

Exploratory excavations will be completed using a standard, track-mounted hydraulic excavator
{trackhoe) to carefully expose and removes landfill contents for inspection and identification. Excavation
methods will vary between locations fo test different approaches and techniques. The primary methods
employed include excavations advanced from the top of the landfill to remove material in lifts or
excavations initiated from the side of the landfill and advanced laterally through the fill. [n areas such as

the chemical disposal trenches in the far eastern part of the site, excavations will ba installed parallel with
the sidewall of the disposal trench to expose the waste with minimal disturbance, allowing careful removal
of infact chemical containers such as carboys, if encountered. Vacuum excavation methods may be used
in some argas such as the chemical disposal trenches to carefully remove soil and fill from around
containers and prevent breakage. Remote excavation methods may also be employed.

In some cases, it may be most effective to excavate in an arc, or series of arcs, as a function of the swing
of the excavator armn. Another excavation method may consist of tee-shaped exploratory trenches, Tee-
shaped exploratory frenches allow observation on two axes o further explore the extent of waste types
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encountered in the disposal trenches. Linear exploratory trenches may be utilized to complete transects
across or alongside the disposal frenches. Short transects may be completed with the excavator ina
stationary position, while longer exploratory trenches will require movement of the excavator as the trench
is advanced laterally. Figure 9 is a schematic illustrating different excavation approaches. Spatial
restrictions may limit the length of the excavations in some cases, particularly with respect to the size of
the temporary structure in which excavation operations will be enclosed. Site topography, fences, and
other barriers may also limit the lateral extent of the excavations in some areas. In general the type of
excavation will be largely dependent on the materials encountered. For instance if quantities of glass
carboys filled with liquids are encountered, it would be best to excavate alongside the disposal trench
boundary in an effort to minimize container breakage and accidental release. If industrial debris or very
large objects are encounterad, an arch tfrench may be better in order to provide a greater area for access.
A tee-shaped trench will provide information of the inventory across and along the disposal trench. This
decision will be largely up to the field tearn and will require flexibility, professional judgment, consideration
of the project goals, and above all safety. The effectiveness of each type of excavation will be determined
by the following criteria:; safety, ease of removal of waste zone materials, abiliy to excavate to the bottom
of the waste zone and into the underlying tuff for sample collection, access to the side walls of the
disposal trench.

The dimensions of the exploratory frenches will extend to the bottom of the waste material and into the
tuff (approximately 12--18 f deep), they will extend from one side wall of the disposal trench to the other
{approximately 15 ft long}, and the width of the excavator bucket {approximately 3 ft). Natural mixing and
cross-contamination of the waste zone materials will occur during the excavation process. Sloughing of
material from the side walls of the exploratory trench may result in a greater volume of material to
excavate in order to reach the disposal trench boftom. Waste containers may be broken, damaged, or
unrecoghizable due to degradation or excavation; these conditions may lead to further mixing during
excavation. Materials impacted by releases of liquids due fo container breakage will be immediately
removed for disposal.

52 Test Pit Methods

The test pits will be completed using the same protocols and equipment as the exploratory excavations
and within a portable structure. Test pit excavation will remain flexible with respect to location, depth, and
quantity. Installation of test pits, like the other excavations, will {oliow the health and safety pian and in all
cases be advanced carefully and progressively through the waste zone while menitoring for IDLH
conditions. The approximate dimensions of the test pits will be © 10 10 ft in diameter and up to 18 ft deep,
dapending upon what is encountered during the excavation. Screening of the test pit materials will be
conducted in a manner similar fo the material excavaled from the exploratory frenches and is outlined in
Table 3. Samples may be collected for laboratory analyses from materials excavated from the test pits if
conditions warrant a higher level of characterization. Excavated materials will be managed in the same
manner as the material excavated from the exploratory trenches.

5.3 [Initial IDLH Screening Methods

Several IDLH screening tools will be used for health and safety monitoring. Radiological monitoring
equipment includes a gamma dose rate meter (ion chamber), sodium iodide detector, a neutron dose rate
meter, and a continuous air monitoring (CAM) instrument. VOCs will be screened for using a flame
jonization detector (FIDY photoionization detector (PID). Gases can be screened for using Drager tubes
for acid gases, basic gases, carbon monoxide, hydrocyanic acid, nitrous gases, and others as
appropriate. Combustibie gases will be screened for using a multigas detector if voids within the disposal
area are present. The heat of exploratory trench contents will be regulariy monitored using a handheld
infrared thermometer. The infrared thermometer will alse help monitor for pyrophotic materials {pyrophoric
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materials can spontanecusly ignite when exposed to air). Table 3 lists the instruments, methods, and
sequence for screening. IDLH conditions will be continuously monitored. Health and safety requiremants
may preclude personnel entry into the excavations, so it may be necessary to equip the end of the boom
of the excavator with a camera or continuous monitoring tools. Remote sensing instniments may also be
used to monitor conditions and identify materials in the open excavation that could pose an immediate
threat to site personnel.

54  Initial Waste Segregation Methods

The initial segregation will be based on field observations, physical characteristics, and initial IDLH
screening results. The waste zone material will be divided into three primary waste types: (1) waste in
conlainers, {2) chemicals in containers, and (3} non-containerized waste (Figure 6). Waste and chemicals
in containers will be moved 10 a separate on-site facility {within the AQC) where they will be staged,
opened, and tesled. A positive identification of the material may be accomplishied using the definitive
identification screening equipment available on-site or it may be necessary to ship a representative
sample to an off-site analytical lab for analysis.

Potential backfill materials from the exploratory trenches will be staged near the excavation, sampled for
waste characteristics, and either returned to the excavation or prepared for off-site disposal. Asphalt will
be segregated and stored on-site for future disposal and will not be returned to the excavation. All
materials will be managed appropriately to prevent contamination of adjacent ground surface or migration
off-site.

The excavated debris and wastes will be sorted within the temporary structure. When possible, debris will
be sorted using the excavator bucket. A slotted or sieved bucket on the excavator may be used to help
separate the solid landfill items from the soil matrix. A shaker and screen may also be used to separate
soils from rubble. If manual partitioning is required, handling devices will be used, including shovels,
rakes, and hoes.

Segregated material may be confainerized in drums, boxes, roll-off bins, or other appropriate containers,
Size reduction of debris (i.e., compaction) may be required, but only after the initial characterization and
identification of potential hazards has been completed. Inspection and declassification of materials will be
conducted during the initial sorting.

55  Exploratory Trench Logging Methods

Exploratory trench logs will include locations, depths, and descriptions of all materials removed from the
trenches, as well as materials visible in the excavation walls. Clearly visible reference markers will be
ptaced along the length of the exploratory trenches to fadilitate location identification and fracking
activities. Comprehensive photo- and video-logging of the materials remaoved from the exploratory french
and the exposed excavation walls will be accomplished to obtain high-quality images for observation and
interpretation by others, and as a permanent record. The video and still cameras may be fowered into the
excavations on booms or mounted to the excavator arm fo obtain closeup images of materials in the
exploratory trench walls. Alternatively, if health and safety conditions are met, personnel may enter the
excavation and take photos or make a video log of the exposed contents.
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5.6  HazCat and Definitive ldentification Screening Methods

The following list is a subset of selected LANL-ER-SOPs and ASTM methods for hazardous material
analyses that are used to identify the safe handling of the unknown materials. The analyses will be
conducted on-site in a laboratary run by two people and will follow safety procedures as described in the
SSHASP.

1. ASTM D4978-35, "Standard Test Method for Screening of Reactive Sulfides in Waste”
This test method screens for materials that readily produce hydrogen sulfide gas in the
presence of acids.

2. ASTM D4976-95, “Standard Test Method for Physical Description Screening Analysis in Wasts”
This test method is used 1o identify wastes by describing certain physical properties, including

+ color,
«  turbidity,
s  viscosily,

+» physical state,
+ layering, and
» incidental odor.

3. ASTM D43880-89, “Standard Test Method for Screening of pH in Waste”
This test method provides a quick determination of a waste’s relative comrosivity.

4. ASTM D4981.95, “Standard Test Method for Screening of Oxidizers in Waste”
This test method is used to identify a waste containing oxidizing compounds.

5. ASTM D4982-95, "Standard Test Method for Flammability Potential Screening Analysis”
This test method is used to indicate the fire-producing potential of a waste material.
&, ASTM D5057-80, “Standard Test Method for Screening Apparent Specific Gravity and Bulk
Density of Waste®
This test method provides a quick means to screen wasle for apparent specific gravity or bulk
density.
7. ASTM D5058-80, "Standard Test Meathod for Compatibility of Screening Analysis of Waste, Test
Method A-Commingled Waste Compatibility Test Method”
This test methad is used to determine the compatibiiity of a waste with other waste prior to
compaositing.
8. ASTM D5058-90, “Standard Test Method for Compatibility of Screening Analysis of Waste, Test
Method C-Water Compatibility”
This fest method is used to determine a waste’s reactivity in the presence of water.

9. LANL-ER-SOP 10.1, *Screening of PCBs in Soil”

This test method, or a modified version of this method, provides a quick screening approach
for determining whether the waste contains PCBs.
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10. LANL-ER-SOP-10.14, “Performing and Documenting Gross Gamma Radiation Scoping Surveys”
This test method can be used to determine the apparent radioactivity of the waste.

Additional definitive identification screening methodologies include colorimetric and immunoassay test
kits. The definitive identification screening uses test kits or field analytical instruments and will be used if
the HazCat screening is inconclusive. The test kits or field analytical instruments can quantify chemical
concentrations or identify individual analytes and may be used to determine sampling locations in the
exploratory trenches or for waste segregation and categorization purposes. Screening by colorimetric test
kits could be an option to measure total petroleum hydrocarbons; benzene, toluene, ethylbenzene, and
xylene (BTEXY); PCBs; polycyclic aromatic hydrocarbons (PAHs}; trihalomethanes; and nitroaromatics
{explosives such as trinitrotoluene [TNT]). Screening by immunoassay kits could be used for PCBs,
dioxin, PAHSs, hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX), TCE, and mercury.

Unknown materials can be analyzed with a portable GC or XRF spectrometer, depending upon initial
investigation results. The GC can provide definitive identification of contaminants in n ear real-time for
matrices such as water, soil, soil gas, and ambient air. The XRF instrument would be able to screen for
arsenic, barium, cadmium, chromium, copper, lead, mercury, selenium, silver, and zinc. Either tool will
help guide waste sorting and segregation.

A separate facility will be used to screen for radiological components. This facility should have capabilities
for gamma spectroscopy, low background alpha/beta counting, and alpha spectroscopy. These screening
capabilities should be flexible to account for other materials recovered from the exploratory trench.

57 Final Waste Segregation Methods

Materials identified as waste will be segregated into their specific waste types for appropriate disposal.
Investigation activities will minimize the waste generated by following the RRES-RS Waste Minimization
Awareness Plan (LANL 2002, 73901.4). The containers removed from the exploratory trench will be
physically inspected for the ability to continue to safely hold the waste materials. If warranted, the
contents will be either transferred to a new container or placed in an over pack. The waste material's
hazardous characteristics and compatibility will dictate the manner in which the containers will be further
handled. Small containers (< 5 gal.} of similar hazard class or compatibility may be placed in larger
containers as a lab pack for subsequent safe storage and/or transportation. Large containers of similar
hazard class or compatibility will be grouped together for subsequent safe storage and/or transportation.

All waste identified and generated as a result of this investigation will be managed in accordance with the
applicable RRES-RS SOPs. These SOPs incorporate the requirements of applicable EPA and NMED
regulations, DOE Orders, Laboratory Implementation Requirements, and Laboratory Implementation
Guidelines. The following RRES-RS SOPs are applicable to the characterization and management of
investigation-derived waste (IDW):

« LANL-ER-SOP-1.06, “Management of Environmental Restoration Project Waste,” and
¢ LANL-ER-SOP-1.10, “Waste Characterization.”

All waste generated and materials discovered as a result of the investigation of MDA B will be managed
in such as way as to protect human health and the environment, comply with applicable regulatory
requirements, and adhere to the Laboratory’s waste-minimization goals.

Prior to field investigation activities, the subcontractor will develop a Waste Management Plan. The plan
will be prepared and approved per the requirements of LANL-ER-SOP-1.10 and will include a Waste
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Characterization Sirategy Form (WCSF). The WCSF will pravide detailed information about the
anticipated waste to be managed, inciuding IDW and other waste materials deemed to be "newly
generated.” The WCSF information will include characterization, management, containerization, and
potential or estimated volume. Upon discovery of unanticipated matertal, an addendum to the WCSF will
be generated to cover the new waste stream.

Selection of waste containers will be based on the appropriate DOT shipping requirements and the type
and amount of waste generaled. Containers removed as a result of the investigation, and new containers
used for safe, compliant handling purposes, will be individually labeled by waste classification, item
identification number, radicactivity {(if applicable), and date generated.

5.8  Methods for Sampling Soil and Tuff

Samples wili be callected from the exploratory trench side walls and the bottom of the exploratory
trenches after all waste contents have been removed. The unbiased french botiom samples will be
collected at intervals of approximately 10 fi and at two depths: 0-0.5 ft {the waste zone/tuff interface) and
at least 1.5-2.0 fi below the bottom of the waste zone. The deeper samples should be collected at depth
with little or no evidence—based on visual observation and field-screening results—of contamination. To
provide lateral bounding information, at least one sarple will be coliected from each side wall for each
exploratory trench. Side wall samples will be collected at intervals of 0-0.5 ft measured perpendicular to
the sidewall face of the excavation. There will be a minimum of eight unbiased samples per exploratory
trench; six samples from the bottom and two from the side walls. Additional biased samples will be
collected from the exploratory trench bottomns, side walls, or test pits, if any of tha following features are
prasent: evidence of contamination {&.g., slaining or elevated screening levels), tithologic contacts,
fractures, fracture fill material, surge beds, or a higher permeability unit.

Samples will be obtained from the excavation using the excavator bucket. Once the material is brought to
the surface, samples will be collected in accordance with LANL-ER-SOP-8.08, "Spade and Scoop Method
for the Callection of Soil Samples.” To reduce the potential for crass-contamination, care will be taken to
collect material that is not in direct contact with the excavator bucket. Field duplicate, equipment rinsate,
and fieid blank samples will be collected at a frequency of 10% for QA purposes and in accordance with
LANL-ER-80P-1.05.

29  Geodetic Surveylng Methods

Geodetic surveying will be conducted prior to backfilling excavations ard in accordance with LANL-ER-
S0P-3.11. Horizontal coordinates and elevations will be determined by a registered New Mexico
professional land surveyor using the New Mexico State Plane Coordinate System. Horizontal and verical
positions will be surveyved as accurately as possible given access limitations to the excavated zones. A
lower degree of accuracy may be acceptable for noncritical features, The survey results will be presented
as pan of the investigation report. Sample coordinates will be reporied to the Laboratory's Sample
Management Office representative.

5.10 Excavation Backfilling and Explaoratory Trench Cover Replacement

The exploratory trenches and test pits will be backfilled, compacted, and clean soil cover material will be
replaced over the impacted area. Excavations exiending beyond the limits of the disposal frenches will be
backfilled with clean fill material only. The clean fill material will be shipped from offsite. All impacted
surfaces will be restored to original grade, reseeded, and a straw mulch will be applied to help stabilize
the surface. If steel casing is installed to preserve access to exploratory french bottom sample locations
for future drilling activities, it will be inspected by a driller to ensure the feasibility of fulure drilling access.
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To prevent future subsidence, the repiaced material will be compacted to the extent practical and will be
mounded slightly in anficipation of settling.

511 Waste Management

Representative samples of the waste will be collected from the waste containers in a manner compliant
with RRES-RS SOPs, US EPA methods, and/or the disposal facility's sampling guidelines. Analytes,
sample frequencies, sample sizes, sample type (discreet or composite), and the analytical techniques will
be prescribed by the waste acceptance criteria for the chosen disposal facility,

The investigation activities described In this work plan will generate a variety of types of IDW which will be
managed in accordance with applicable federatl, state, DOE, and Laboratory requirements. The IDW
management plan is presented in Appendix C of this work plan.

6.0 MONITORING AND SAMPLING PROGRAM

The proposed investigation does not include a monitoring program at MDA B, Based on information
collected form past investigation activities, periodic water and pore-gas sampling is not warranted.
However, if the proposed investigation counterindicates groundwater or pore-gas contamination, an
appropriate monitoring system will be designed and installed following agreement by the NMED.

7.0 SCHEDULE

This MDA B investigation work plan will be submitted to the NMED by June 30, 2004. Assuming a 120-
day period for NMED review and comment resolution, the work plan will be approved by October 31,
2004, Preparation for investigation activities is scheduled to start on November 1, 2004. Fieldwork is
scheduled to start in mid-December and will take approximately 8 months to complete, with a scheduled
finish date of August 15, 2005.

To document that excavating the MDA 8 disposal trenches can be condudled in a safe manner in
accordance with nuclear safety requirements in 10 CFR 830, authorization basis (AB) documentation is
being prepared for DOE review. AB approval is expected by October 27, 2004, Fieldwork will not be
allowed to start until AB approval is received from DOE, but permitling and readiness review aclivitios will
proceed in paralle] with the AB process.

Field activities, including excavation, waste segregation, and collection of waste and subsurface soil and
tuff samples, are anticipated to take 8 months plus time for mobilization and demobilization.

The investigation report will be submitted within 16 months of approval of this work plan.
8.0 REFERENCES

The following list Includes gl documents cited in this report (Appendix B has its own list). Parenthetical
information following sach reference provides the author, publication date, and ER 1D number. This
information is alsc included in text citations. ER 1D numbers are assigned by the RRES-RS Records
Processing Facifity (RPF) and are used Io locate the document at the RFF and, where applicabls, in the
RRES-RS Project refarence set tilled "Roference Sat for Material Disposal Areas, Tochnical Area 21,7

Coples of the reference sefs are maintained at the NMED Hazardous Waste Bureau; the DOE Los
Alarnos Site Office; the US Environmental Protection Agency, Region 6, and the RRES-RS project. The
sels were developed to ensure the administrative authority has all material nesded to review this
document, and they are updated periodicelly as needed. Documents previously submitied to the
administrative authority are not included.
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Table 1

Summary of Proposed Alternatives to NMED Order Specifications
and Justification for Alternatives

LANL-Proposzed Alternative and Justification for LANL
Item NMED OQrder Spacification Differences from Order Alternative

1 The Respondents shall conduct a survey | Disposal unit surveys have been | Direct observation and
of the disposal units at MDA B. The performed previously. A meaasurements of the limits of
Hespondents shall determine the geophysical survey to locate the waste-disposal trench
dimensions and total depth of each disposal units was performed boundaries will be used to
disposal trench, absorption bed, shaft, during 1998 {see Appendix B, supplement the geophysical
pit, and other unit, and the base profile, gections B-2.2.2 and B-4.2}. survey previousty performed.
topography, low elevation point, and Dimensionsg of the disposal
down-slope end of the base of each trenches have been identified by
disposal trench, shaft, pit, and absarption | previous geophysical study.
hed.

The dimensions and base elevations of
gach trench, absorption bed, pit, shaft,
and other unit shall be determined using
as-built construction drawings and boring
logs. I unavailable, ground penetrating
radar, magnelic surveys, or ather
methods shall be used, The methods
used 1o evaluate the pits and shafts shall
be approved by the Department prior 1o
implementation. The survey shall ba
complsted prior to implementation of the
drilling explorations under Section
W.C.2.d 0. (Order Section IV.C.2.d.0).

2 | The Respondents shall conduct Ar additional eight exploratory Because MDA B was used as
subsurface explorations in order to obtain | test trenches will extend across a chemical and solig waste-
sufficient data to characterize the extent the waste-disposal trench, disposat area, fractures are
of contamination, and to characterize exposing bedrock for additional less significant to subsurdace
fracture density, fracture orientation, and | extent and fracture transport at MDA B than at
fracture fill material or the absence of characterization. Fraciures have | other MDAs where absorption
fracture fili material at MDA B, The been characterized previously beds exist and where millions
fracture characterization of the rock through TA-21-wide geologic of gal. of liquid radioactive
formations underiying MDA B shall be investigations conducted as part | wastes were disposed. The
completed utilizing data acquired from of the Operable Unit 1106 exterit of contamination has
cutcrops, cores, and downhole investigation {see Appendix B, been identified for the imited
geophysical and video log data. A seciion B-3.14), Previously set of pontaminants analyzed
discussion of the sampling methods and installed boreholes were also by the seven prior angled
potential logations for collecting rock logged far fractures (see holes. Resulls from the
fracture data shall be included within the | Appendix B, section B-4.3.1, and | additicnal sampling and
required characterization work plan for Appendix D). No additional expanded analytical suite at
MDA B. The Department, prior to field fracture characterization is the eight exploratory trenches
investigation and data coliection planned. will be used to evaluate near-
activities, shall approve the methods and french bedrock characteristics
locations for the fracture investigation and contamination for a
activities. (Order Section IV.C.2 d.lif} comparison with the deeper

borehole data previously
collected.
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Table 1 {(continued)

LANL-Proposed Alternative Justification for LANL
ftem NMED Grder Specification and Differences from Order Alternative

3 A minimum ¢f eight borings shall be advanced Seven angled boreholes The addition of sampling of
using hollow-stem auger driling methads where werg installed in 1998, in the subssurface soll and tuft
practical or other drilling methods approved by accordance with the SAP in the eight test trenches will
the Depariment. Two of the borings shall be approved by the NMED (see | supplement existing angled
advanced to the base of the Cerre Toledo Appendix B, section B- boreholes in determining the
interval. All borings shall be dritled In accordance | 4.3.1). Eight test trenches nature and extent of
with Section X.B of this Order. The Department, will be installed through the | contamination from the
prior to drilling, shall approve the location of the waste 10 obtain samples MDA B disposal trenches.
borings and the drifling method {Order Section directly below the waste-

N.C.24i. em 1. ‘ disposal trenches. The deep MDA V borehole

and the outcrop of Cerro

A deep borehole {Location Toledo interval exposed on
1D 21-02523) was drilled the cliff face of Los Alamos
approximately 370 ft east of | Canyon approximately 250 ft
MDA B at MDA V and southeast of MDA B are
extended 860 ft below the sufficlentty close to MDA B
ground surface. Another to confirrti the absence of
deep borehole is planned in | perched water at the Cerro
the area of MDAV {LANL Toledo contact.
2004, document in pracess).
In addition, surface
expasures of the Cerro
Toledo interval have been
observed in Los Alamos
Canyon.

4 Eact borehole shall be characterized using NO new boreholes are Because no new boreholes
geophysical logging techniques approved by the | planned, are plannead, the geophysical
Department. (Order Section IV.C.2.4.il, Item 23 logging described in the

Crder cannot be conducted.

§ | A monitoring weli{s} shall be installed if No monitoring wells are Zones of saturation were not
groundwater {perched or regional} is planned. encountered in praviously
encountered during drilling activities or if completed boreholes (see
geophysical results indicate possible zone{s) of Appendix B, section B8-4.3.1,
saturation. The welis shall be constructed in and Appendix D) in or near
accordance with Section X of this Order. (Order MDA B, Perched water Is not
Section |V.C.2.d i, item 3) anficipated in the waste-

disposat trenches.

8 | Vapor monitoring wells shall be instailed in the No new pore-gas sampling Sufficient pore~-gas sampling
borings if vapor-phase contamination is detected | is proposed for MDA B. has occurred under MDA B
during drilling activities. (Order Section waste-disposal trenches.
WV.C.2.4.0, ltem 4) Pore-gas sampling was

performed on previous
borehsles per the SAP
approved by the NMED,
Maximurm detected
concentrations were less
than 1 ppmv (s¢e Appendix
8, section B-4.3.1).
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Table 1 {continued)

LANL-Proposed Alternative Justification for LANL
item NMED Order Specification and Difterences from Order Alternative

7 | All borings not completed a3 moniloring wells No borings are plannad Boreholes installed under
tvapor or groundwater monitoring welis) shatl be under this work plan. the 1998 SAP were properly
properly plugged and abandoned. Exploratory trenches and abandoned in accordance
Documentation of proper well abandonment shall | fest pits excavaled through | with SOPs. Investigation ¢f
be submitted to the Department within 30 days of = the waste wili be backfilled the trenches allows
abandonment. {Order Section IV.C.2.4.iii} with clean soil and/for wasie | contaminated waste to be

exgavated from the returned o the exploratory
trenches, based on field french and test-pit
decisions as described in excavations. Clean soil or
the work plan. tuff will be used where test
renches or test pits extend
into tuff or soil cutside the
waste-gdisposal french limits.

8 | Soil samples shall be collected continuously for Test renches and test pits Core samples coliectad
the first 40 ft and at ten-ft intervals thereafier, allow for continuous under the 1988 SAP were
{Order Section IV.C.2.d.iv, lem 1} sampling of the excavated taken at 5- and 10-f

soil or tulff, No new intervals in boreholes angled

boreholes are planned. beneath the frenches (see
Appendix B, section B-
4.3.1). Excavated soil or tuff
profiles will be available for
legging as material is taken
from the excavations. Visual
logging and field screening
of the soil profile in the
excavations serves the same
purpose 83 collecting
borehole samples on a
continuous basis.

9 Samples shali be collected and screened in Samples will be collected Because exploratory
accordance with the mathods described in from the waste and frenches will be made
Section IX.B of this Order. (Order Section underlying bedrockin a instead of borings, the
W.C.2div, item 2} mranner appropriate for the methods described in

excavation of exploratory Section IX.B for sampling
trenches. Fisld screening of | are nof applicable.
excavated materials from

exploratory trenches and

test pits is planned. The

sereening methods specified

in section 5.6 of this plan

meet, or exceed, those

iderntified in the Order.

10 | A minimum of three core samples from the Wl No deep borehole is A deep angled borehole is
overlying the Cerre Toledo shall be collected and | planned for MDA B, planned for MDAV and wili
submitted for laboratory permeability testing in intersect the Cerro Toledo at
accordance with Section DXB of this Order, a horizontal distance of
{rder Section IV.C.2.d.iv, Bem 3) approximately 300 ft from

MDA B. Permeability data for
the tuff overlying the Cerro
Toledo interval will be
coliected.
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Table 1 {continued)

LANL-Proposed Alternative Justification for LANL
ltem NMED Order Specification and Differences from Order Alternative
11 | Field soreening and laboratory sample selection Bamples will be collected as | Exploratory trenches allow

shall be biased towards evidencs of
contamination, fithologic contacts, fractures,
fracture fill material, surge beds, and other higher
permeability unifs identified during investigation
activities. The samples shall be collected and
sereened in accordance with the methods
described in Section 1X.B of this Order. (Qrder
Section IV.C .2.d.iv, Item 4)

specified (see Table 4 and
section 5.8 in this plan}, The
field-screening meathods
specified in Table 4 meet or
exceed those described in
the Qrder.

visual screening of
subsurface fealures in a
manner that cannot be
oblained with borsholes.

12 | Sediment, soll and roek samples shall, at a Samples will be collecled Collecting samples of the
minimum, be obtained from each boring at the fram exploratory trenches bedrock from the exploratory
irtervals described in Paragraph 1 above and and test pits from directly trenches is comparable to
from the bedrock directly below the base below the waste-disposal obtaining samples from
elevation of each absorption bed or shaft. A trenches and from the boreholes.
sample also shall be oblained at the maximum maximum sxcavation depih.
depth of each boring. {Order Section V.C2.d.lv, | Sampias will also be
ltem 5) collected in disposal frénch

sidewalls, where
encountered,

13 | A minkmun of four samples shall be selected Previous analytical suites Deeper subsurface VOC
from each boring for submittal to a laboratory for | specified in EPA- and contamination was
analysis of VOCs, 8¥0Cs, HE, pH, PCBs, NMED-agpproved work plans | characterized using pore-gas
dioxing, furans, nitrates, perchiorate, TAL [target | did not include HE, ph, sampling data from the 1988
analyte list] metals, iotal uranium, cyanide, and PCBs, dioxing, furans, angled bareholas {see
radionuclides. The sample exhibiting the highest | nitrates, perchlorate, and section 2.2 2}, HE analysis
field screening detection; the sampie obtained cyanide. of new samples will confirm
from the maximum depth in each baring that the absence of HE HE
displays field screening evidence of Samples from Mp’{?mt{},’y compounds were not
cortamination; the sample located immediately trenches and test pits will be indicated in previous SVQC
below the base of ary pit, tank, or other coﬂecte§ aa<§ anatyzed far, analyses {see section 2.2}
structure; and the sample from the tolal boring as s;;ac:ﬁedwm %’;é Qrdef, Dioxins and furans have
depth shall be submitted for laboratory analysis. pH, CBLS’ E, dioxins, fimited subsurface mobility
The Department may require that additional furans, n;jirates, %mbi‘?mﬁ‘ and are most likely to be
samples, colletted from the borings, be and cyansdg - Al least six detected at, or immediately
submitted for laboratory analyses. (Order Section samples will be collacted below, trench bottoms.
IV.C.2.4.iv, ltem 8) from each exploratary

trenich for laboratory
analysis (see¢ Table 5 in this
plan}.
14 | All TA-21 ouifalls shall be investigated in No outfali investigation will There are no outfalis

accordance with Section [V A4 of this Order. The
charactarization of the drainages shall be
included in the work plan prepared to fulfill the
requirements of Section IV.A 4 of this Order,
{Order Saction 1IV.C.2.d.v)

be conducted. TA-21 outfall
drainages have heen
characterized previously in
the Phase report and
addendum already
submitted 10 the NMED
(LANL 1865, 523580 1).

associated with MDA B.
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Table 1 (continued)

LANL-Proposed Alternative Justification for LANL
ltem NMED Order Specification and Differences from Order ARernative

16 | Tha Respondents shall determine if vapor-phase | No new vapor-phasae testing | Pore-gas sampling was
sontamination is present beneath the site. if is planned. previcusly conducled using
vapor-phase contamination is detected, the boreholes that were installed
Respondents shall install vapor monitoring wells in accordance with the 1998
in the borings and conduct vapor menitoring and 8AP approved by the NMED
sampling as outlined in Section IX.B of this {see Apperdix B, section B-
Order. In addition, the Respondents shall submit 4,315
& vapor monitoring and sampling waork plan for
approval by the Department prior to wall
construction. i vapor-phase contamination is
detected, the Respondents shall, at a minimurm,
collect vapor sampies from discrete zones in
each vapor monitoring well or boring at depths
approved by the Depariment. These data will be
used to evaluate the need for additional
mionitoning and investigation. (Order Section
W.C.2dwvi

16 | If intermediate zone groundwater is encounterad | None. The deep borehole intermediate perched waler
or if geophysical or other evidence suggests the which was completed at wig not encountered {o the
presence of intermediate perched groundwater MDA V, near MDA B, was depth of previous
during the required subsurface investigations for | advanced beyond the base investigations at MDA B. The
MDA B, intermediate groundwater monitoring of the Cerro Toledo interval | test trenches will not reach
wellls) will be required by the Department. The to a depth of 660 ft and did the depths previously
minimum depth of the subsurface investigations not encaunter perched investigated.
for MDA B will be the base of the Cerro Toledo water.
interval. If groundwater is detected, these
monitoring wells shail target all potential
intermediate perched water bearing intervals
identified during subsurface explorations at MDA
B. if required, the Respondents shall include the
well(s} in the TA-Z1 monitoring and sampling
plan. {Order Section IV.C.2 d.vil)

17 | The Respondents shall install regional No regional groundwater installation of regional
groundwater monitoring wells if the Department investigations will be groundwater wells would
determines the need for additional wella performed as part of thig duplicate the work being
intersecting the regional groundwater aquifer work plan. Regional performed under the
assotiated with TA-21 based on investigation groundwater investigations hydrogeclogic work plan and
data. The wells shall be installed according fo the | are being conducted in "Los Alamos Canyon and
regquirements in Saction X of this Order. {Order accordance with the Puebloc Canyon Intermediate
Bection IV.C.2.d Vil hydrogeologic work plan ardd Regional Aquifer

{LANL 1998, 59589}, Groundwater Work Plan”
approved by the NMED, and | {LANL 2003, 82612}.
“Los Alarmos Canyon and
Puebio Canyon Intermediate
ang Regional Aquifer
Groundwater Work Plan”
(LANL. 2003, 82612).
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Table 1 {continued)

LANL-Proposed Alternative Justification for LANL
ftem NMED Order Specification and Differences from Order Alternative

18 | Grourddwater semples shall be obtained from Los | No groundwater sampling of | Groundwater investigations
Alamos Canyon monitoring wells LAD-1.2, LAD- | existing wells will be would duplicate the work
1.8, LAO-1.6{g), LAG-2 LAO-3A, LAD-4.5C, performad as part of this required under Section
LAQ-S, LAC-8, LAD-6A, LADP-3, R-9i, R-5, R-7, | work plan. The wells IV.A3 of the Order.

R-8, R-8, TW.3, and any wells ingialied in the identified in Section

future delermined by the Depariment o be WV.C.2.dix Item 1, of the
required and at the frequency described in Qrder will be monitored as
Section X} of this Order, As described in Section | specified in the facility-wide
IV.B.1.e.vili, TW-3 shall be plugged and groundwater monitoring plan
abandoned according to the procedurss in required under Section
SBection X.D. Groundwater shall be monjtored VA3 of the Order,

from TW-3 until the well is properly abandoned.

{Order Section IV.C.2.d.ix, item 1)

19 | The groundwater sampling shall be conducted in | No groundwater sampling of | See item 18 above.
accordance with Section IX.B of this Order. existing wells will be
{Order Section IV,C 2.d4.ix, ltem 2} performed as part of this

work plan (see item 18
above}.

20 | Groundwater samples shall be collected from the | No groundwater sampling of | Ses ltem 18 above.
Los Alamos Canyon monitoring wells for existing wells will be
submittal to a laboratory for analysis of general performed as part of this
chemisiry parametars as described in Section work plan {sea itern 18
1X.B ¢of this Order, radionuclides, perchlorate, above).

TAL metals, total uranium, cvanide, VOCs,
8VOCs, HE, and for other analytes specified by
the Department. {Order Section IV.C.2.4d.ix, ftem
3)

21 | Asdescribed in Section IV.B.1.d.vii, Paragraph 7, | Along-lerm groundwater Development of a long-term
a long-term groundwater monitoring and monitoring and sarmpling groundwater monitoring plan
sampling work plan shall be submitted 10 the work plan will not be for MDA B would duplicate
Bepartment for approval. The work plan shall prepared as part of the MDA | the work required under
include the specifics for conducting groundwater | B investigation. Results of Section IV.AJ3 of the NMED
sampling at MDA B as part of the Los the MDA B investigation wili = Order.

AlamosiPueblo Canyon watershed prior to be considered during
implementation of the groundwater-sampling development of the
program. (Order Section {V.C 2.d.ix, Hem 4) groundwater monitoring plan
required urnder Section
V.AZJ,
Mote: The "Crder” referred to in this table is dated November 2002 {(NMED 2002, 75910).
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Table 2
Excavation Location Justifications
Excavation

No. Location Description Justification

T-1 Eastern leg of MDA 8, west Transect primary disposal trench | Investigate large disposa! trerich
end of disposal trench and verify dimensions and iderified in geophysics,

identify contents suspected location of 1946 fire

T-2 Eastern lag of MDA B, east end | Excavate parallel to shallow investigate chemicals and

of chemical disposal trench chemical trenches to remove and | radiological contamination
examine waste, Extend detected in angle boring {21-
excavalion across trench (1. 10554 drilled at this location,
trench} furthest from area businesses

7-3 Eastern leg of MDA B, center Excavate parallel t¢ shallow Investigate western end of
of chemical disposal trench chemical trenches o remove and | shallow chemical disposal

examine waste. Extend trench, reported cbservation of
excavation across trench (T- pallets of glass carboys of liquids
french) at this location

T-4 Western leg of MDA B, west Teansect chemical disposal Reported trenches not
end of digposal trench renches to verify locations and idantifiable with geophysics,

inventory contents need o determine location and
dimensions

T-5 Waestemn leg of MDA B, west Transect primary disposal french | Aerial photos indicate oldest
end of primary disposal trench | and verify dimensions and trenches at this location, begin

identify contents chronological excavation from
west {older) to east (newer)

T-B Western leg of MDA B, west- Transect primary disposal trench | Confinue chrenslogical
central portion of primary and verify dimensicns and excavation of primary dispesal
disposal trench identify contents trenches from west {clder} o

sas! (newer)

T.7 Western leg of MDA B, east- Transect primary disposal trench | Target geophysics anomaly
central portion of primary ard verify dimensions and south of primary trench, confinue
disposal trench identify contents chronclogical excavation from

west (older) to east (newer}

T-8 Wastemn leg of MDA B, east Transect primary disposal irench | Confinue chronciogical
end of primary dispesal trench | and verify dimensions and excavation from west (oider) fo

ientify contents east {newer}
Nates:  The locations of the primary exploratory excavations were selected based on data from anecdotal historical site information,

agrial photos, drilling and sampling, and geophysical surveys. The asrial photos indicate MDA B excavetion began in the
wastarn leg. The iable above desoribas the trench lecations and basis for selection of the locations. A discrepancy exists
betwaen the historical aerial pholographs (Figure 2), older disposal trench loeation maps (Appendix B, Figure B-8), and
geophysical survey results {(Appendix B, Figure B-27). The geophysical survey indicates one linear trench in the western leg
of MDA B but the historicat irdorration, maps, and aerial photographs kxdicats bwo parallel trenches. All the oxploratory
excavations will confribute data for determining the actual french geomatry and confribute to more accurale waste-volime
estimates.
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Table 3
Screening Methods and Frequency for Excavations
Order of
Screening Analysis Instrument | Method Performance
IDLH Alpha/beta’gamma Alpha/betaigamma LANL-ER-80PR-10.14 1
radiation radiation detector
Pyrophoric materials i nfrared thermometer Manufacturer's 2
Newport Model 08521 instructions
handheld
Gases Dréger tubes/combustible | Manufacturer's 3
gas meter: Mine Safety instructions
Appliances model;
Passport Contractor
Multigas Detector
VOCs Fiame ionization detector | EPA SOP #2114 4
{FIGyphofoionization photoionization detector
detactor {PID), Foxboro {PID}
model TVA-1000 PIDIFID
analyzer
! HazCal: Field monitoring for Had meterinside afume | LANL-ER-SOP-10.14 1
handling and surface and volume hood
segregation, radioactivity levels
characterization Physical descripticn Physical observations on | ASTM D4979-95 2
screening analysis in bench-op lab with fume
waste: color, rbidity, hood
viscostty, physical state,
layering, incidental odor
Compatibility of Bench-top lab with hood ASTM D5058-80 3
screening analysis of
waste, Test Method Co
Water Compatibility )
Screening of pH in waste | Indicator paper and/or 3 ASTM D4980-89 4
oH meter inside a bench-
top lab with fume hood
Standard test methods Indicator paper inside a ASTM D4878-85 5
for screening of reactive | fume hood
sulfides i waste
Flamrrability potential Open flame inside a fume | ASTM D4082-95 8
screening analysis hood
Screening of oxidizers in | Indicator paper, bench- ASTM D4981-95 7
waste top lab with fume hood
Scresning test method Physical observation ASTM D5057-90 8
for screening apparent and/or hydrometer and/or
specific gravity and bulk | a pycnomealer inside a
density of waste fume hood
1 EPA SOPs may be located at USEPA gov web site.
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Table 3 {continued}

Order of
Screening Analysls instrument Method Performance

HazCal, Compatibility of Thermometer and physical | ASTM D5058-80 g
handling and screening analysis of observation inside fJume
seffregakion, wasle, Test Mathod hood
characterization | A—-Commingled
{oontirgd) Waste Compatitsility

test methaod

Screening of PCBs in immunoassay inside a LANL-ER-S0P-10.1 10

soil {only performed on | fume hood

oily or suspect PCB-

contaminated waste

materials}
Definitive Chemical composition/ | Gas chromatography EPA SOP #2107, As nesded
identification for | conceniration #2108, #2109
disposal . | Chemical composition/ | Immunoassay Manufacturer's As needed
characterization”™ | ncentration Instructions

Chemlcal compositiord | X-ray fluorescence LANL-ER-S0OP-10.08, | As needed

concentration R1

¥ Additional or alternate analyses may be reqguired to mest WAC,

Table 4

Regulatory ClassiHfications for Anticipated Waste Streams

Regulatory Classification

Possible Disposal Facility

Solid Waste

Los Alamos County landfill

Industrial or New Mexico special wasle

Waste Managemeni of Rio Rancho, NM

RORA hazardous waste

envirocare, Utah, or appropriate off-site
treatment/disposal facility via LANL, TA-84

Low-level radicactive waste

LANL, TA-54

High-leve! radioactive waste

Pending identification

Mixed iow-ievel waste

Erwirocare, Utah, via LANL, TA-54

Transuranic {TRU}, mixed TRU waste

Waste isolation Pilot Plant via LANL, TA-54
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Table 5
Summary of Proposed Sampling at Bottom of Exploratory Trenches
Number of Depth Below
Sample Number of Bottom of
Excavation No. Locations Samples Excavation Analytical Suite

T-1,T-2,T-3, Minimum of 3 At least 6 per 0-0.5ftand TAL metals

T-4, T-5 T-6, T- | pertrench trench 15-20ft Total uranium

7, 1-8, and Radionuclides by gamma

addltlona! spectroscopy

trenches if Tritium

necessary
Isotopic uranium
Isatopic plutonium
Strontium-90
VOCs
SVOCs
Dioxins/furans
FCBs
Perchlorate/nitrate
Cyanide
pH
nitrates

Total | Minimum of 24 | At least 48
locations samples
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A-1.0 ACRONYMS AND ABBREVIATIONS

AA
AQC
asl
ASTM
bgs
BMP
BTEX
Bv
CAM
CFR
copPC
cpm
CWDR
DOT
DOE
DoT
DP
DGO
DSA
EPA
ER
FiD
Y
GC
GPR
HazCat
HiR
HLw
HEWA
1DEH
iDwW
wD

LANL
LG
LIR
LLwW
MDA
MLLW
MS
NMED
NMSW

ER2004-0243

administrative authority

area of contamination

above sea level

Amaerican Soclety for Testing and Materials
below ground surface

best managerment practice

benzene, toluene, ethylbenzene, and xylene
background value

continuoys air monitoring

Code of Federal Regulations

chemical of potential concern

counts per minute

chemical waste disposal request
4.4'-Dichlorodiphenyltrichiorethane (a pesticide)
Departrment of Energy (US)

Department of Transportation (US)

Delta Prime (name of mesa)

data quality objective

documented safety analysis

Environmental Protection Agency (US)
anvironmental restoration

flame lonization detector

fallout value

gas chromatograph

ground-penetrating radar

hazard characterization

historical investigation report

high-level radioactive waste

Hazardous and Solid Waste Amendments of 1984

immediate danger to life and health
investigation-derived waste

integrated work document

investigation report

Los Alamos {a canyon)

Los Alamos National Laboratory

laboratory implementation guideline {LANL)
laboratary implemeantation requirement (LANL)
log-level radiocactive waste

material disposal area

mixed low-level radicactive waste

mass spectrometer

New Mexico Environment Depariment
New Mexico Speacial Waste
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OSWER
PAH
PCB
PCE
PCS
PID
PPE
QA

QC
Hala
RCFA
RCRA
RDX
RFI
RPF
RRES-AS
SAL
SAP
S0P
SSHASP
|VOC
SWML
TA
TAL
TCA
TCE
TCLP
TSDF
TRU
TSR
UHC
Usas
UsT
vOoC
WAC
WCSF
WP
WPFs
XRF

June 2004

Office of Solid Waste and Emergency Response
polynuclear aromatic hydrocarbon
polychiorinated biphenyl

tetrachloroathene

petroleurm contaminated scil

photoionization detector

personal protective equipment

quality assurance

guality control

radivactive lanthanum

Regulatory Compliance Foous Area

Resource Conservation and Recovery Act
hexahydro-1,3,5-trinitro-1,3,5-triazine (high explosive)
RCRA facility investigation

Records Processing Facility (part of RRES-RS)
Risk Reduction and Environmental Stewardship—-Remedialion Services
screening action lavel

sampling and analysis plan

standard operating procedure

site-specific health and safety plan

semivolatile organic compound

solidd waste management unit

technical area

target analyte list (EPA)

1,1, 1-drichioroethane

trichloroethene

toxicity characteristic leaching procedure
treatment storage and disposal facility
ransuranic waste

technical safety requirements

underlying hazardous constituent

United States Geological Survey

underground storage tank

volatile organic compound

waste acceptance criteria

Waste Characterization Strategy Form

work plan

waste profile forms

x-ray fluorescence

A-2
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A-2.0 GLOSSARY
aboveground storage fanks (ASTs) — An above-ground storage tank,

area of contamination {AOC) — The AQC concept provides for areas of contiguous contamination to be
designated as a Resource Conservation and Recovery Act (RCRA) “unit” {e.q., a landfill} for the purposes
of implementing a remedy.

groundwater — Interstitial water which occurs in saturated earth material and which is capable of
entering a well in sufficient amount to be ulilized as a water supply.

high sensitive metal detector (EM-61) — EM-61 is a time-domain metal detector that detects both
ferrous and non-ferrous metals, A powerful fransmilter generates a puised primary magnetic field in the
garth which induces eddy currents in nearby metallic objects. The eddy current decay produces a
secondary magnetic field measured by the receiver coil.

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

operable unit (O} — At the Laboratory, one of 24 areas originally established for administering the ER
Project. Set up as groups of potential release sites, the OUs were aggregated based on geographic
proximity for the purpose of planning and conducting RCRA facility assessments and RCRA facility
invastigations. As the project matured, it became apparent that 24 were too many o allow efficient
communication and 10 ensure consistency in approach, Therefore, in 1994, the 24 OlUs were reduced 1o
six administrative “field units,”

outfall — The vent or end of a drain, pipe. sewer, ditch, or other condult that carries wastewater, sewage,
storm runoft or other effluent into a stream.

photoionization detector {PID) — A PID is a real-time monitoring instrument used to detect organic
vapors in air. Crganic vapor concentrations are read in parts per million.

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

potential release site (PRS8) — Refers to potentially contaminated sites at the Laboratory that are
identified either as sofid waslte management unifs (SWMUs) or areas of concern {ADCs). PRS refers to
SWMUs and AOQCs collectively.

radionuclide - A nuclide {species of atom) that exhibits radioactivity.

RCRA facility investigation (RFI} — The investigation that determines if a reloase has occurred and the
nalure and exient of the contamination at a hazardous waste facility. The RFI is generally equivalent to the
remedial investigation portion of the Comprehensive Environment Response, Compensation, and Liability
Act {CERCLA) process.

regional aquifer — Geologic malerial(s) or unit{s) of regional extent whose saturated portion yields

significant quantities of water to wells, contains the regional zone of saturation, and is characterized by the
regional water table or potentiometric surface.
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release -~ Any spilling, leaking, pumping, pouring, emitting, emptying, discharging, injecting, escaping,
leachirgy, dumping, or disposing of hazardous waste or hazardous constituents into the environment
{including the abandonment or discarding ¢f barrels, containers, and other closed receptacles that contain
any hazardous wastes or hazardous constituents).

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)

sample — A portion of a malerial {(&.g., rock, soll, water, air}, which, alone or in combination with other
samples, Is expectad 1o be representative of the material or area from which it is taken. Samples are
typically sent to a laboratory for analysis or inspection or are analyzed in the field. When referring to
samples of environmental media, the term fielid sampie may be used.

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 sclid
material that is not in solution and either is distributed through the liquid or tias settled out of the liquid.

solid waste management unit (SWMU) — Any identifiable site 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 or around a facility at which solid wastes have been routinely and
systematically stored, such as waste tanks, septic tanks, firing sites, burri pits, sumps, landfills (material
disposal areas), wastewater outfall areas, canyons around the Laboratory, and contaminated areas
resulting from leaking product storage tanks {including petroleurn).

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

terrain conductivity (EM31}— EM31 maps geological variations, groundwater cortaminants or any
subsurface feature associated with changes in the ground conductivity using a patented electromagnetic
inductive technique that makes the measurements without electrodes or ground contact. With this
inductive method, surveys can be carried out under most geologicai conditions including those of high
surface resistivity such as sand, gravel and asphalt.

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

US Environmental Protection Agency {EPA} — Faderal agency responsible for enforcing envirenmental
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,

voleaniclastic sediments — Pertaining to a clastic rock containing volcanic material transported and
deposited by wind,
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B-1.0 INTRODUCTION

The information presented in this appendix encompasses the area designated as Solid Waste
Management Unit (SWMU) 21-015, or Material Disposal Area (MDA} B, within Technical Area {TA) -21 at
the Los Alamos National Laboratory (LANL, or the Laboratory). The Laboratory is a multidisciplinary
research facility owned by the Department of Energy (DOE) and managed by the University of California.
The Laboratory is located in north-central New Mexico approximaltely 80 mi northeast of Albuquerque and
20 mi northwest of Santa Fe. Figure B-1 shows the location of the Laboratory, MDA B, and surrounding
landholdings. The Laboratory site covers 40 mi® of the Pajarito Plateau, which consists of a series of
finger-like mesas separated by deep canyons containing perennial and intermittent streams running from
west 10 east. Mesa tops range in elevation from approximately 7800 ft to 6200 fi.

This historical invastigation report (MIR) presents the results of previcus investigations, including a
summary of the field investigations and associated environmental data collecled o date tor MDA B. The
purpose of the HIR is to provide supporting information for the sampling design and fieldwork necessary
to complete the MDA B work plan.

This HIR includes data collected as part of the Resource Conservation and Recovery Act (RCRA) facility
investigation {(RFI) of MDA B (LANL 1991, 07528.1). Site recommendations are not presented in this HIR;
only factual findings from previous investigations and limited interpretation of results is reported.

B-2.0 SITE HISTORY AND TA-21 BACKGROUND
B-2.1 Facility Location and Background

TA-21 is located in the northeast portion of the Laboratory on Delta Prime {DP) Mesa between

Los Alamos (LAY Canyon (to the south) and DP Canyon (to the north). Figure B-2 shows TA-21 and the
MDaAs located within its boundaries. TA-21 comprised two operational areas, DP West and DP East,
which produced liquid and solid radicactive wastes. Operations at DP West included plutonium
processing, and operations at DP East included weapons initiator production. MDA B is one of five
MDAs at TA-21 (MDAs A, B, T, U, and V) that received wastes fraom operations at these facilities
{Figure B-2}. There are several other SWMUs located near MDA B {Figure B8-3). The SWMUs closest to
MDA B are SWMU 21-029 (DP Tank Farm), SWMU 21-024(f) {septic system), SWMU 21-018(a)-99
(MDA V}, SWMU 00-010(a) {surface dispesal site). SWMU 00-030(b)-00 (septic system), and

SWMU 21-013(d}-99 (surface disposal area) (LANL 1991, 07529.1).

SWMU 21-028 {DP Tank Farm) is the former location of 15 storage tanks and twoe fill stations that
confainad petroleum hydrocarbon product. DP Tank Farm was operational from 1946 to 1985 and is a
3.5-acre site located betwesn the eastern boundary of the Knights of Columbus property line and the
western boundary of the Los Alamos County Fire and Training Station. SWMU 21-029 was the primary
fueling station for the LANL motor pool until the late 1970s, when some of the fuel storage and distribution
operations were moved to TA-3. Equipment at the site consisted of storage tanks, fill ports, valve boxes,
and subsurface distribution piping. individual tank capacities ranged between approximately 2100 and
51,000 gal., with a 1otal site capacity of over 280,000 gal. Thirteen of the tanks were installed below
ground and two were installed aboveground.

SWMU 21-024{f) {a septic system) received effluent from Building TA-21-45 from 1947 10 1954, Initially
the building was used for safely training. In 1949, Building TA-21-45 was renovated for the industrial
Waste Studies Group, a group that studied various waste streams in an attempt to recover more
plutonium and uranium as well as other valuable and scarce materials (Figure B-3}, The effluent from the
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huilding was conveyed north through a 4 in. diameter vitrified clay pipe, approximately 84 110 & 1000-gal,
steel seplic tank (structure number TA-21-124).

SWMU 00-010 {a} is a former surface disposal area used for stockpiling and storing canisters of roofing
asphalt and rocfing coal-tar pitch.

SWMU 00-030(b) is the former Sixth Strest warehouss seplic system and associated outfalls.

SWMU 21-013(d)-09 is a former disposal area referred to as the “cold dump” used by construction
contractors for disposal of construction-related debris, and was used from 1947 unfil 1883,

SWMU 21-018{a) (MDA V} is a 0.88-acre site consisting of three wastewater absorption beds (1, 2, and
3) immediately east of MDA B (Figure B-3). MDA V has been consolidated with several other neighboring
SWMUs that are now collectively known as SWMU 21-018{a}-39. In addition o the absorption beds
[SWMLU 21-018{a)], consolidated SWMU 21-018(a}-99 includes a former laundry facility

[SMWU 21-018(b}], a waste freatment laboratory (SWMU 21-009), a septic system and outfall

(SWMU 21-023), and a surface disposal area [SWMU 21-013(b)]. MDA V is inactive, and all aboveground
structures have been removed. The absorption beds received liquid waste from laundry operations
between October 1845 and 1961.

B-2.2 MDA B: Site Description and Operational History

MDA B was a radicactive waste-disposal facility for Laboratory wastes (Rogers 1977, 05707). Currently
the site is inactive and consists of trenchas located at the west end of DP Mesa in TA-21 (Figure B-4).
MDA B is designated as SWMU 21-015 in Module VIl of the Laboratory's Hazardous Waste Facility
Permit. Additional information ahout site description and the operational history of MDA B is provided in
the following discussions.

B-221 MDAB Layout

MDA B is located on DF Mesa {a mesa between LA Canyon and DP Canyon) just west of the fenced
area of TA-21 and south of commercial businesses on DP Road as shown on Figure B-4. Qctupying
approximately 6 acres {24,000 m%), MDA B consists of three areas, as shown on Figure B-5:

+ asmall soil-covered, unpaved area at the extrermne westem and of MDA B (approximately 105 it
by 150 ft),

= alarge asphalt-paved area occupying the long western leg and the central portion of the site
(approximately 1500 ftiong by 120 ft wide); and

s an unpaved area occupying the eastern leg of MDA B (approximately 600 #t long by 150 ft wide).

The threa areas have no surface structures, and the entire site is enclosed by galvanized steel chainlink
fencing. Vegetation has penetrated through cracks in the asphalt pavement, and frees line a porion of the
northern and southern boundary of the site.

The area to the north of MDA B and south of DP Road is an unpaved area heavily used by businesses for
parking and staging materials and deliveries. The area north of and along DP Road is paved and
occupied by commercial buildings. The area to the south of MDA B slopes gently for 50 to 100 ft to the
edge of BV Canyon, a shallow tributary of LA Canyon. The area 1o the west of MDA B is the former
tocation of a residential trailer park and is presenily a vacant lof. To the east of MDA B is consolidated
SWMU 21-018(a)-99, which Includes MDA V.
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B-2.2.2 MDA 8 Subsurface Features

Sources cited in the BF! work plan describe from one to six trenches of differing dimensions at MDA B.
{LANL 1981, 07529.1, p. 16-24). The approximate trench locations from historical information in the BFI
work plan are shown on Figure B-6. None of the trenches was lined. There are no extant construction
drawings, as-built drawings, or literaturs describing the sizes, configurations, or construction methods of
the trenches. Subsurface dimensions of the trenches were estimated using results from geophysical
surveys conducted in 1998 (Bay Geophysical 1998, 64146; Bay Geophysical 1998, 64147). The
geophysics-based estimate of the disposal trenches surface area is 9700 m? and the volume is

36,630 m°, Figure B-4 shows the estimated boundary of the MDA B trenches based on the geophysical
surveys. A complete summary of the geophysical investigations is provided in section B-4.2 of this report.

None of the three MDA B areas has any underground uiilities, underground slorage tanks, or septic tanks
that were associated with MDA B operations. There is an abandoned underground radioactive liquid
waste line running along the southern boundary of the site, outside the fenhce, that served other LANL
faciliies. Cuiside the fence near the southeast corner of the site is a Los Alamoas County sanitary sewer
iift station. Buried water and communications lines are located under the area between the north tence
and DP HRoad. A water hydrant is located inside the northwest comer of the fence and an air-monitoring
station is positioned an the outside of the east fence, This waste line and utilities are not part of MDA B
(SWML 21-015).

B-2.2.3 Hydrologic Setting

MDA B is located on a relatively flat portion of DP Mesa with elevations ranging from 7160 to 7220 ft
above sea level. Surface drainage from MDA B (rainwater, snow melt) tiows south into BV Canyon and
does not drain into DP Canyon 10 the north {Figure B-8}. BV Canyon (s0 named because of its
geographical location between MDAs B and V) is a shallow, hanging valley approximately 50 ft deep
adjacent to MDA B, incised within Units 2 and 3 of the Tshirege Member of the Bandelier Tuff. Relatively
lithe sediment is stored in BV Canyon. As flow from the canyon drops over a cliff into LA Canyon, it
generally infilirates into an extensive bouldery, colluvial deposit without reaching the main channel {Goff
1995, 49682).

The regional aquifer beneath TA-21 is at an elevation of approximately 5870 ft (determined in Test Well 2
in Pueblo Canyon and in Otowi 4 in Los Alamos Canyonj, chiefly within sediments of the Puye and
Tesuque Formations (Purtymun 19395, 45344, p. 29). Thus, for mesa-top sites at TA-21 such as MDA B,
more than 1200 ft of it and volcaniclastic sediments separate the surface from the regional aguifer. In
addition to the regional aguifer, shallow alluvial aguifers exist in the sediments of LA Canyon and DP
Canyon. The proximate SWMUs identified around MDA B are located within the same groundwater
aggregate. The deep hydrogeologic system (including the regional aquifer), which for the purposes of this
report means the desp subsurface beneath MDA B, is being investigated in accordance with the
hydrogeoiogic wark plan {LANL 1998, 59589), approved by the New Mexico Environmaeant Departmert
(NMED;}.

B-2.2.4 Cultural Resources

In compliance with Section 106 of the National Historic Preservation Act of 1966 as implemented by

Title 36 Code of Federal Regulations (CFR} Part 800, "Protection of Historic Properties,” the subsurface
investigation at MDA B was reviewed for possible impacts to archaeological and other cultural resources.
The area of potential impact is in a previously surveyed location. A cultural rescurce survey report
covering this area has been sent to the State Historic Preservation Office, and concurrence has been
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received. No known intact archaeological sites remain in the project area, The project can procesd
without affecting any known culiural resources.

B-2.2.5 Ecological Habitat

Comprehensive plant and animal inventories are required by the Federal Endangered Species Act of
1973; the New Maxico Wildiife Conservation Act; Executive Order 11880, “Protection of Wetlands™;
Executive Order 11888, “Floodplain Management”; Title 10 CFR Part 1022, “Compliance with
FioodplainAWetlands Environmental Review Requirements”; and DOE Order 5400.1, *General
Environmental Protection Program.” The MDA B area is addressed in a 1992 biological evaluation
{Bennett 1896, 582386).

The pre-urban natural overstory for this portion of the mesa was a ponderosa pine forest and pifion-
juniper woodland ecozone. The understory comprised grasses and forbs commaonly found in disturbed
soils (western wheat grass, Canada bluegrass, bottlebrush squirreitail, cheat grass, sand dropseed,
summer cypress, prickly letiuce, and horseweed). There are no threatened or endangered species in the
imrnadiate vicinity of this site.

The slopes south of MDA B into BV Canyon comprise primarily pifion-juniper woodland with some
ponderosa pines. The vegetation within the former trailer park 1o the west is highly disturbed with
numerous cottonwood trees. To the east and north, the surface is highly disturbed with minimum
vegelafion,

MDA B is on the border of the core habitat for the Mexican spotted owl. This site is within an area that the
owl may be assumed fo forage with a moderate to low frequency. MDA B is within an area where the
potential for foraging for the peregrine falcon is moderate to low. The presence of an 8-ft-high fence
prevents foraging by iarge mammals in this area.

B-2.2.6 Operational History

The Laboratory’s primary waste-producing operations during MDA B's operational lifetime were
conducted at areas referred to as DP East and DP West. By fall of 18944, the LANL Chemistry Division
had developed several separation techniques to recover plutonium from residues. The DP West
platonium purification facility used a separation process based on double plutonium precipitation using
trioxalate and plutony acetate. Other processing operations produced solutions {from supernatants)
containing iron, potassium, sulfates, nitrates, phosphates, chloride, iodine, bromine, and carbon dioxide;
all contained traces of plutonium, During the early 1940s, the acceptable discharge concentration for
plutonium was 10 g/L. Noncombustibles as well as halogenated waste solutions containing organic
chemicals were treated and extracted to recover plutonium. These recovery efforts generated the bulk of
the solid and liquid waste streams, which were either stored or treated before discharge. In addition,
solids from incinerator reduction operations were dissolved in nitric and hydroflucrous acids to recover
frace amounts of plutonium. Hydrochloric acid was used almost exclusively during 1845 and 1946 for
dissolution of plutonium metal, but in 1947 the dissolution was primarily accomplished with hydrogen
iodide (Merrlit 1890, 11721.1),

From 1945 until 1848, MDA B was an active subsurface disposal site for DP East and DP West area
aperations wastes. Much of the process waste produced at TA-21 was disposed of at MDA B during that
time, but no formal waste inventory was ever maintained. The waste was highly heterogeneous, primarily
radicactively contaminated laboratory waste and debris. Limited volumes of liquid waste are believed to
have been emplaced in at least one chemical disposal trench at the eastern end of MDA B, Rogers
(1977, 05707} indicates wastes were emplaced by the truckload in piles filling the entire trench depth and

June 2004 B-4 ERZ004-0243



investigation Work Plan for MDA B

width rather than in vertical layers. The material was subsequently covered weekly with fiil dirt using a
bulldozer. In addition, no effort was made to keep waste types or loads separate {Meyer 1952, 28154),
Figure B-5 shows the probable locations of the trenches at MDA B based on historical information.
Table B-1 provides a list of operations at MDA B, summarized from the following information published in
the TA-21 RFl work plan (LANL 1891, 07529, pp. 16- 24 fo 16-25).

In 1945, pits at MDA A were being filled at such a rate that additional waste disposal pits
were necessary. MDA B was a favorable location because sufficient space was available.
Tyier {1945) suggested that a trench 15 ft wide by 300 ft long be dug at the eastern end
of MDA B. Dow {1945) suggested that the excavation of this wasie pit was to be
continued unitil a depth of 12 fl was reached or untit September 1, 1845, whichever came
soonet. it is not known if the completed pit achieved the dimensions of 15 by 300 ft by

12 #t deep or precisely where it was located.

(ther memos indicated there wers additional pits. Meyer {1852) said that four pits were
dug in MDA B by 1945 and that space was exhausted by 1948. The locations of these
pits are not precisely known; however, their dimensions and orientations to fence lines
are known. Personal testimony and reference to common Laboratory practice at the time
suggested that four disposal pits 300 ft long, 15 ft wide, and 12 ft deep were located
parallel to the fence line along DP road and that two pits of uncertain length were located
in the north-south leg of MDA B af the wesiem end of the site (Rogers 1977},

Several sources indicated that additional trenches were located at the easternmost part
of MDA B for chemical disposal. A 1864 memqo {Safety (Office 1864) stated that a covered
shallow trench 2-ft wide by 40-t long by 3-fl de¢p was located at the extreme eastern end
of MDA B. Ancther source indicated severa! small sit trenches, 3 to 4 ft deep, 2 ft wide,
and less than 40 ft long were reportedly dug in this area for chemical disposal

{DOE 1987).

The exact number of pits cannol be ascertained with available information. Howevet, one
cah assume that there were a minimum of four disposal pits parallel to the fence along
DP road and at least one trench for chemical disposal at the easternmost end of MDA B,

A fire oceurred at MDA B in 1948 (Buckland 1948). The fire was estimated 1o have lasted
two hours, had great intensity, and covered a waste area of 2500 f* (McCurdy 1973,
00541}, The probable cause was spontangous combustion of mixed chemicals in waste
probably containing plutonium, americium, and fission products. The location of this fire is
not well known. Buckland and Erders had different recollections regarding where the fire
ocourred (Rogers 1978).

Because of the serousness of the fire at MDA B and its close proximity to living and
working areas, another disposal site Jocation was selected near Ten Site {(Rogers 1977},
After the fire, MDA B was no longer used for contaminated waste disposal. Shortly after
MDA B was closed, subsidence occurred. This was remedied by using the area for
disposal of uncontaminaled concrete and soil from construction sites (Rogers 1977},

MDA B was probably fenced as early as 1944 as indicaled by the Meyer's memo {1952,
28154). In 19686, another request was made 10 replace the then-current fence with an 8-ft
chain link fence {The Zia Company 1966).
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The western two-thirds of MDA B was fenced and compacted in 1966 per Instructions in
Hilton {19686) and leased by DOE to Los Alamos County for traller storage. The former
location of the storage area Is indicated by the paved area. Los Alamos County has been
asked to vacate use of this site as a trailer storage area by September 30, 1990
{Bohannan 1880

Surface stabilization of the east-end of MDA B began on July 6, 1982 (Emelity 1982) and
was completed by October 15, 1982 (Emelity 1982). The fence was moved outward by

10 ft, surfaces were decontaminated, vegetation was removed, angd the area was covered
with sait, compacted, and re-seaded. Capping studies were initiated on the east end of
Area B in 1987 to evaluate alternative cover designs.

B-2.2.7 Disposal, Discharges, and Releases

Waste inventory information for MDA B is basically anecdotal, as waste invantory records were not
maintained during the active digposal life of this area (1945 to 1948). The following waste characteristics
information for MDA B was published in the TA-21 RFl work plan {LANL 1881, 07528.1}.

B-2.2.7.1 Nonradioactive Waste

There are some indications hazardous chemicals may be present al MDA B. Drager {1848, 00552),
carmimenting on the 1848 fire, reported there was some evidence chemicals had been disposed of in the
dump in an unauthorized manner, that is, in cardboard containers used for the regular disposal of
common laboratory waste. in the fire, several cartons of waste caused minor explosions, and on one
occasion, a cloud of pink gas arose from the debris in the dump. Documented employee interviews
{DOE 1986, (08657} stated chemical disposal occurred at the east end of MDA B. Chemicals disposed of
included old bottles of organic chemicals, including perchlorate, ethers, and solvents. The 1987 DOE
document also staled lecture bottles, mixiures of spent chemicals, old chemicals, and corrosive gases
may be in the trenchies) at the east end of MDA B (DOE 19886, 08657).

B-2.2.7.2 Radioactive Waste

The principal radicactive contaminants consist of the types of radicactive materials used at the tims:
plutonium, polonium, uranium, americium, curium, radioactive lanthahum, actinium, and waste products
from the water boiler reactor (Meyer 1952, 28154). However, approximately 80% of the waste consisted
of radioactively contaminated paper, rags, rubber gloves, glassware, and small metal apparatuses placed
in cardboard boxes by the waste originator and sealed with masking tape. The ramainder of the material
consisted of metal, including air ducts and large metal apparatuses. The latter type of material was placed
in wood boxes or wrapped with paper (Mever 1952, 28154). At lsast one truck, cortaminated with fission
products from the Trinity test, is buried in MDA B (DOE 1986, 08857).

B-2.2.7.3 Releases

Releases from MDA B have not been identified in historical or operational records, The possibility exists
that airborne contaminants were released from the site during the MDA B operational period from 1544 to
1948 and in subsequent years before the complete burial of the inactive site. Since 1966, the centrai
portion and western leg of MDA B have been covered with asphalt. Since 1882, the sastem leg of MDA B
has been covered with a clean soil cover.

Surface and subsurface releases have been evaluated multiple times since closure of the site and are
discussed in Sections 3 and 4.
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B-3.0 PRE-RF| AND OTHER FIELD INVESTIGATIONS

Numerous data collection and investigative activities have been conducted at MDA B since the site
ceased waste disposal activities in 1948. The aclivities were conducted to document the condition of the
site at a given time, fo determine an appropriate cover for the disposal area, and to support the RFI for
the site. These activilies and their corresponding data, including geologic field investigations, geophysical
investigations, and surface and subsurface sampling, are divided into pre-RF| and other field
investigations {this section), and RFl investigations (Section 4.0). Tables B-2 and B-3 present summary
chronologies of pre-RFl and RFI activities.

Data from investigations conductad at MDA B before commencemaent of the RFI in 1992 are summarized
from information presented in the TA-21 work plan (LANL 1991, 07529.1). The work plan made frequent

comparnsons of historical investigation data with radionuclide background concenfrations available at the
tirme the work plan was writlen, The sources for background values used included Purlymun et gl. (1987,
06687.1) and the Environmental Surveillance Group (1880, 05961.2). The qualitative comparisons of site
data to background values made in the work plan are presented again in the following sections.

Subsurface sampling locations have not been substantially impacted by surlace stabilization and clean-fill
cover placement work, paving activities, and landfill cover studies (Nyhan et gl. 1886, (6616.1;

1888, 71345.1) conducted at the site in the time since the locations were first sampled. The data are
limnited to radioactivity, radionuclide concentrations, and moisture contant data. These results should
generally be comparable to resulis obtained by more recent investigations and analytical methods.

Investigations preceding the RFI at MDA B did not include analyses for volatile organic compounds
{(¥OCs), semivolatile organic compounds {SVYOCs}, polychlorinated biphenyls (PCBs}, perchiorate,
dioxins, furans, or inorganic chemicals. For investigations preceding 1990, there is no information on
analytical data quality.

B-3.1 Borehole installation and Surface Investigation (1966)

In 1966, the Laboratory and the United States Geological Survey conducted a joint study at MDA B to
evaluate precipitation-driven migration of radioactive contaminants from the trenches into the adjacent
subsurface soil and tuff. The investigators drilled thirteen 28- to 50-ft boreholes around the perimeter of
MDA B {Figure B-7; Kennedy 1966, 00540; Purtymun and Kennedy 1966, 11833.1). Samples of drill
cuttings were analyzed for gross alpha and beta-gamma radioactivity, isotopic plutonium, and total
uranium. Data from these boreholes indicated gross alpha, gross beta-gamma, and total uranium levels
were equivalent 1o local background, and isotopic plutonium levels were not detected. Results are
provided in Table B-4.

Following drilling, the open boreholes were logged with a neutron moisture probe to determing moisture
contents in the sail and tuff. The borehole muoisture data showed generally elevated moisture contents
near the surface, with moisture levels decreasing and stabilizing within the fop 15 ft of the boreholes
(Figures B-8 and B-39}. Below 15 ft, the soil moisture contents were less than 10% by weight, except in
horehole DPS-8. Soil moisture contents in borehole DPS-6 averaged 12% by weight at depths greater
ihan 15 ft,

B-3.2 1966 and 1971 Surface Radiological Surveys

Radiological surveys of the western, paved area of MDA B were condusted in 1986 and again in 1971
using hand-held instruments. The 1968 beta-gamma radiological survey showed count rates above
instrument background at a height of 2G in. above the asphait (LANL 1891, 7524}, In 1971, LANL's H-1
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Group conducted an alpha- and beta-gamma survey over the same area. A Ludium Madel 139 alpha
counter and g Model E-112-B beta-gamma countar wers used. The results showed no alpha
contamination and bela counts at instrument background (LANL 1991, 07529).

B-3.3 Soil Study (1970)

In 1970, Kannedy and Purlymun {1970, 01310} investigated plutonium derived from TA-21 stack
emissions in DP mesa soils. The obiective of this study was to quantify the mass of stack-emission
radionuclides deposited on the mesa lop. They estimated 0.28 Ci, equivalent to 2% of the tolal mass of
plutonium released through TA-21 operational stack emissions through 1969, had been deposited on DP
mesa {(Kennedy and Purtymun 1970, 01310). The resulls also confirmed the presence of plutonium in
surtace soils near MDA B,

B-3.4 Soil Sampling and Radiological Survey (1976-1977)

Soil samples were collected from the unpaved area on the east side of MDA B from September 1976
through Qclober 1977 {Booth 1978, 07053.3). Samples were analyzed for radionuclides and measurad
for groas alpha and beta radiation. In addition to the soil sampling, a Phogwich gamma survey was
conducted (at an energy level of 12 keV) over the eastern portion of MDA B. The gamma survey
included additional surtace soil sampling on a 10- by 15-m grid and biased surfacs soil samples based on
Phoswich readings. Sampling locations are shown on Figure B-10 and are denoted as 1877 Trocki
Gamma Survey Soll Samples and 1977 Trocki Transect Soil Samples. The results of 197677 soll
sampling are given in Table B-5. In 1978, additional analyses were performed on these soil samples, The
analytes and results are presented in Table B-6 (Booth 1978, 07053.3).

Tritiumn and plutonium 238/240 results for the soil samples are presented on Figures B-11 and B-12. The
tritium concentrations were above background levels of 7.2 nCi/l. (Purtymun et al. 1887, 06687 .1) but
were generally less than 20 nCi/l. {Gunderson 1881, 03526.2). Eleven samples had levels higher than 20
nCi/L, with & maxirmum detecled soncentration level of 3420 nCiL {Figure B-12). The phionium-23%/240
concentrations were generally above 1 pCi/g, which is considerably higher than the maximum worldwide
fallout levels of 0.025 pCifg given by Purtymun et al, (1987, 06687.1). Samples from two locations
showed concentrations of 25.7 and 47.1 pCi/g. Additionally, elevated levels of amsricium-241,
plutonium-238, and cesium-137 were detectad (Table B-5).

The gamma survey identified an “apparent pit surface™ with surface uranium-233 contamination along
with high levels of surface plutonium-239/240 (1370 pCi/g) {(Figure B-12}). Waste was exposed at the
surface in this area and subsidence was evident. Line transect samples showed elevated tritium levels in
the eastern portion of the site tended to coincide with high gross alpha agctivily, The gamma survey
concluded contamination in the middle and southern portion of the area identified during the investigation
was most likely because of late 1940s burial practices. Pieces of contaminated equipment were
sometimes spread on the surface until a suitable pit location was available. Lack of adequate pit cover
probably accounted for the above-background contamination over the “apparent pit surface” {(Booth 1878,
07053.3).

B-3.5 Soil Sampling (1979)

During the late 1970s, a series of sludies at MDA B was conducted as part of the environmental
surveillance and radicecological programs at the Laboratory {LANL 1991, 07529.1}.

Perirneter soils al five locations plus one location for background were sampled along the southern edge
of MDA B in 1979. The samples wers analyzed for a suite of radionuclides. Background sampies were
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collected at two depths approximately 200 ft west of MDA B to document background concentrations near
MDA B. Sample locations and analytical results for these samples are shown on Figures B-13 and B-14.
Analytical results are also presented in Table B-7. Above-background concentrations of actinium-227,
plutonium-238, plutonium-239/240, cesium-137, total uranium, and tritium were identified; plutonium-
239/240 concentrations were typically the highest above local background.

B-3.6 Vegetation Samples (1980-1981)

Vegetation was sampled in 1880 and 1881 al the same locations as soils sampled in 1978 {Figures B-13
and B-14). Thase results, aiong with plutonium isotope data for control samples coltected in Guaje
Canyon, are presented in Table B-8. In general, higher levels of radionuclides were found in vegetation
collected at locations on the eastern unpaved section of MDA B. However, not all samples at those
locations showed elevated levels of radionuclides. In addition, the fruit from a peach tree located on the
wesl end of MDA B was sampled and analyzed for tritium, plutonium-238, plutonium-239/240, and
strontium-90, These data are presented in Table B-9. Plutonium-238 and plutonium-239/240 were
detected in the paach samples along with tritium and strontium-30.,

B-3.7 Pre-Renovation Vegetation Sampling (1982)

MDA B was scheduled for clean-fill covering and surface stabilization in the fall of 1982, Stabilization of
the soil surface required the removal of all plants, including stumps and roots. Before surface and
subsurface vegetation removal, & comprehensive sampling plan was implementied to collect and analyze
samples from various “layers” adjacent to the site, including surface and subsurface soll, litter, rools,
stems, and leaves (Wenzel et al. 1987, 58214}. The purpose of the study was to determine whether any
peripheral trees or shrubs were rogting into buried waste malerial, to examine rooting pattems in a
shallow land burial site, and to study the distribution patterns and partitioning of different radionuclidas in
the various parts of individual plants and types of site vegetation, Analyses included cesium-137,
plutonium-239/240, uranium, and scandium. Sampling locations for 1982 are given on Figure B-10 and
include some subsurface samples. The dafa are presented in Table B-10 and expressed as a mean with
a standard plus/minus deviation and a coefficient of variation. Results indicated activity in vegetation was
elevated over background levels (Wenzel et al, 1887, 58214). For all analyzed radionuclides, both root
and bark measurements generally showed greater concentrations than the corresponding wood {heant
wood and sap wood) measurement. Surface soil samples contained elevated levels of tritium and
plutorium-239/240. The ratio of radionuclide concentrations in surface-scil to concentrations in
corresponding vegetation samples (wood) ranged from & high of 8:1 for phistonium 10 a low of 5:1 for
cesium-~-137,

The subsurface soil samples were coliected to depths of approximately 5 ft below ground surface (bgs)
from beneath vegetation (Wenzel et al 1987, 58214). It is not clear whether these samples were collected
within the disposal trenches. Total uranium and isotopic plutonium wera present in the subsurface
samples at greater than background levels (Environmental Surveillance Group 1980, 056961.2};
cesium-137 was present at less than background levels. Scandium was also detected. The results
indicated a decrease in aclivity with increasing dapth for iso-plutonium and cesium-137, Uranium and
scandium activities did not appear 10 decrease with depth, up to the maximum sampled depth.

The following excerpt from the Wenzel study (Wenzel et al. 1987, 58214) is presented here to provide
infermation on the actuat contents and contaminant levels directly in the MDA B disposal trenches, This is
the oniy known information on the MDA B trench inventory established after site closure and independent
of historical operations records,
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Ponderosa pine was found rooting in what may be a trench described by Rogers {1877)
as being 80 ¢m wide and 2 m long. Solls in the area were deep and alpha contaminated
debris was exposed at the surface under the tree canopy. The tree was selected for
excavation because of the presence of exposed 1.3-cm diameter metal pipe (electrical
conduit) having measurabie radicactivity (about 2000 alpha counts/minute/60 cm®). The
pipe continued downward beneath the roots. Beneath the roots some copper and
electrical wires were uncovered, but had no detectable slpha radioactivity. At aboul

40 em deep, a mass of rubber gloves was excavaled. Radioactivity on the surface of the
gloves varied from O 10 6000 alpha counts/minute. Other gloves in the area had no
measurable alpha radioactivity. At 45 cm a largs lateral root had come into contact with a
rubber glove. The rubber glove and ifs contents (the glove contained a 6-cm ball of
radioactive waste) provided resistance 1o root growth. Where the fingers of the glove had
not provided resistance, the root had grown belween the fingers until the resistance of
the rubber had retarded growth. This gave the root the appearance of a hand. Soil and
the glove measured 10,000 alpha counts/minute. Excavation was discontinued because
of the high radiation levels. In the same layer there were brown Duroglass bottles still
filled with liquid, rubber tubing, plaster, and metal tubing that had been painted. Roots
and soils were collected and the hole backfilled. No cardboard or wood materials were
found in the excavation site. This was probably due to decay of cardboard and wood and
consumption by soil arthropods. There was aiso indication that some waste material was
dumped in the trench without previous packaging.

B-3.8 Pre-Renovation Soll Sampling (1982)

In addition to the vegetation sampling etfort, prior to cover placernent, soil samples were collected along
diagonat transects at depths of 01 cm, 110 em, and 10-30 cm {Figure B-10}. Sample analysis results
are given in Table B-11 and shown on Figures B-16 and B-17.

Al the 0-1 cm depth, there were 35 samples analyzed for fritium, all having values above background
{(Purtymun et al. 1987, 08687 .1}. The values ranged from 13,400 pCiL fo 25,600,000 pCiL (Table B-11;
Figure B-16). At sampling depths of 1~10 cm and 10-30 om, the tritium was also above background
{Purtymun et al. 1987, 06687.1}, with high values of 7,080,000 pCi/L and 4,740,000 pCi/L., respectively.
Within the top fool, the levels decreased with depth, The 1882 tritium levels were much higher than those
observed in 1877. At 0—1 cm, 40 samples were analyzed for plutonium-239/240, 97% of which were
above background, with a highest observed concentration of 58 pCi/g (Table B-11; Figure B-17). At 1~
10 ¢m, all results were above background (Purtymun et al. 1987, 06687.1), while at 10-30 cm, 87% were
above background (Purtymun et al. 1987, 06687.1). The concentration ranges for plutonium-239/240 at
both thess depths were comparabls to the concentration range at the 0—1 om depth.

B-3.9 Post-Renovation Soil Sampling (1982)

After the covering of the eastemn side of MDA B was completed, soil samples were taken at four locations
on the perimeler of MDA B in Oclober 1882, Three of the locations are shown on Figure B-15. The
location of the Tourth sample (B-4} is not known. These samples were callected outside the area of cover
placement and were analyzed for a suite of radionuclides including tritium, total uranium, and isotopic
plutonium, The results are presented in Table B-12.

B-3.10 Baseline Soil Sampling (1983)

in 1983, surface soil samples were collected from the eastern portion and analyzed for a suite of
radionuclides. Three sampling depths were again used, 0—1 ¢m, 1-10 ¢m, and 10-30 cm. The laboratory
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results are presented in Table B-13 and shown on Figures B-18 through B-21 {Mayfleld 1985, 01110).
The objective of this sampling campaign was to reestablish & radionuclide concentration bassline for
monitoring future contamination, because clean fill was brought on-site in 1982 when MDA B was
covered {Maylield 1985, 01110). The locations of the surface baseline sampling points are not fully
documented but assumptions were made in order to record the data in the BF! report because of its
importance to future monitoring activities at MDA B (LANL 1891, 07529.1}.

Within the fenced area, tritium concentrations were 35,000 pCil. or less, with most locations being less
than 20,000 pCiL. In a number of cases the concentrations at or outside the fence line ware higher than
the concentrations insids the fence (LANL 1991, 07529.1). The predicted concentration contours for
fritium showed the highest concentrations at the comers of the area, especially the southwestern comer
beyond the fence line (Figure B-22).

Plutonium-238/240 concentrations are generally within background levels (Purlymun et al. 1887, 066871}
{< 0L.025 pCifg) inside the fenced area. However, the concentrations on or autside the fence line are
above background {Purtymun et al. 1987, 08687.1) levels, The concentrations outside the fenced area
are similar to concentrations observed in previpus sampling {(LANL 1881, 07529.1), The predicted
concentration contours for plutonium-238/240 also show the highest concentrations at the corners of the
area beyond the fence (Figure B-23).

Plutonium-238 was detscted at low levels, with a few exceptions {Figure B-20). Uranium concentrations
slightly excesded the maximum background level of 3.4 ugfg {Figure B-21), Those excaptions are either
on the fence line or oulside the fence line.

Radionuclide concentrations were low inside the fence because MDA B was covered with ¢iean fili in
1982 betore sampling. However, clean fill was not put outside the fence. Elevated levels outside the
MDA B fence may be representative of local contaminant levels at the TA-21 (LANL 1861, 07529.1).

B-3.11 Borehole Installation (1983)

It 1983, two boreholes were drifled at the northeast and southeast edges of MDA B outside the disposal
trenches to depths up to 58 ft bgs (Figure B-15). Samples were analyzed for tritium, uranium,
plutonium-238, plutonium-239/240, and cesium-137 {LANL 1991, 07528.1, p. 16-32}. Results are
provided in Table B-14. The analytical results indicated cesium-137, plutonium-238, and most pivfonium-
238/240 concentrations were all within the background levels (Purtymun et al. 1887, 06687.1). Uranium
was slightly higher than the background range (Purtymun et al. 1987, 06687.1) used for the study. Two
plutonium 239/240 levels (one in the 0- to 3-ft interval of hole B-1[ 0.206 pCi/g] and ancther in the

3- to 8-ft interval for hole B-2 [0.25 pCi/g]} were above the background level of 0.025 pCi/g, Tritium
concentrations, on the other hand, increased with depth. Tritium data are available only to a depth of 23 ft
bgs. The concentrations ranged from 7500 pCiL 1o 36,000 pCiiL.

B-3.12 Soil Sampling (1984)

Soil samples were collected in May 1984 at three locations. These locations were described in a field
notebook (Mayfield 1985, 01110} as follows: B-1, southern end of the western-fenced unpaved area; B-2,
southern end of MDA B near the western comer of the unpaved arga; and B-3, north side near DP Read
at the northwestern corner of the eastern unpaved area of MDA B; howsever, these locations cannot be
accurately placed on a site map. The laboratory resulls are presented in Table B-15. Tritium
concentrations are less than background. Plutonium-238 concentrations exceeded background
{Purtyrmun et al. 1987, 06687.1) only at location B-3. Plutonium-238/240 concentrations exceeded
background at all locations and ranged from 0.4 to 7.4 pCi/g (LANL 1981, 07529.1).
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B-3,13 Environmental Surveillance Cover Investigation (1980)

The present clean-fill cover on the sastem portion of MDA B was placed in 1882 (Nvhan et al. 1986,
06616.1; 1998, 71345.1}. Because ltlle was known about properties of the material used for the cover, an
investigation was conductad in 1990 to obtain this information. The investigation included radiological
surveys to identify surface radionuclide contamination and the collection of soil samples for plutonium-
238, plutonium-23%/240, cesium-137, strontium-80, americium-241, tritium, and total uranium analysis
{LANL 1996, 58213).

MDA B was sampled around its perimeter and on a grid laid out on the eastern covered area of the site
{Figure B-24). The results of this investigation show low levels of radivactive contamination in the cover
material at MDA B (Table B-16}. Except for tritium and uranium, the contamination occurred primarily at
ihe southwestern edge along the boundary with the asphall paverment and in a cluster near the center of
the covered area. Tritium was elevated above background (LANL 1998, 59730) in the samples analyzed,
representing an east-to-west strip down the middle of the eastern leg of MDA B. Uranium was slightly
elevated throughout the area sampled. The uniformity of the uranium results may indicate the material
used for the cover has slightly greater naturally occurring uranium content than the surface solls around
TA-21.

B-3.14 1982 and 1993 Geologic Field Investigations

In 1992 and 1993, geologic field investigations were conducted at TA-21. The investigations were not
specific to MDA B, but the resulting information is applicable to the characterization of the MDA B
subsurface. The investigations included studias of the site geology, fractures, stratigraphy, petrography,
mineralogy, and geomorphology. These investigations are summarized in “Earth Science Investigations
for Environmental Restoration—Los Alamos National Laboratory Technical Area 217 (Broxton and Efler
1995, 58207).

The results pertaining to fractures and ¢liff refreat are summarized below.

» Atotal of 1662 fractures was documented and measured along a 7312-ft section of LA Canyon
on & ling paraliel to MDA B through MDA U. Northeast-striking fractures are approximataly 30%
more abundant than northwest-striking fractures. Furthermore, the northeast striking fractures
(those dipping north into the northwest quadrant} are over three times more abundant than
south-dipping ones.

« Available data on the cliff-retreat process at TA-21 indicate exposure of buried waste by the
retreat of the slopes more than 50 ft from the dliffs Is unlikely within a time frame of 10,000 years
or mote.

B-3.15 1983 and 1998 Deep Geochemical, Geohyrdrologic, and Groundwater Investigations

A relatively large quantity of data is available for the deeper geologic units comprising DP Mesa and the
deep saturated zones (Broxton and Eller 1995, 58207). Data are summarized from fracture mapping,
geormnorphic mapping, geologic section measurement, and several boreholes. The boreholes were
advanced in the adjacent canyons (DP and LA} to depths from 350 to 2500 ft bgs. Data on mineralogy.
geochemistry, hydrology, and physical properties from Broxton and Eller (1995, 58207) provide
characterization of the conditions beneath MDA B,

The unit in which MDA B was excavated is identified as the Quaternary age, Unit 3 of the Tshirege
Member of the Bandelier Tuff (QbE3). The data for this unit and deeper geologic units are in Springer ef al.

June 2004 B-12 ERZ2004-0243



invesiigation Work Plan for MDA B

(2001, 70114). The Springer report results could be used to provide parameter values to support
maodeling required for analyzing remedial alternatives for MDA B.

B-4.0 RCRA FACILITY INVESTIGATIONS

The Risk Reduction Environmental Stewardship — Remediation Services {RRES-RS) project has
conducted fieldwork in support of the RF| process at MDA B since 1992 (L ANL 1891, 07526.1; LANL
1808, 59506; LANL 2001, 70231). This section summarizes and provides details of these efforts,
including a TA-21 mesa-wide surface soil sampling effort, a geophysical investigation, and surface and
subsurface investigations condugted to characterize the nature and extent of contaminants arcund and
beneath the buried waste at MDA B. Surface and subsurface media were sampied between 1994 and
2001. In 1998, seven angled boreholes were advanced beneath the disposal trenches to determine if
chemical or radiological contaminants had been released from the trenches to the subsurface. SUMMA
pore-gas data were also collected during drilling activities. In 2001, passive soil-vapor sampling was
conducted using the EMFLUX passive VOU sampling system to augment SUMMA data on vapor-phase
organic chemicals in subsurface pore gas. Table B-17 provides a summary of the media sampled,
number of samples collected, and the requested analyses for each phase of the RFI.

B-4.1 1582 DP Mesa-Wide Surface Soil Sampling

Surface soll samples were collected across all of DP Mesa to document local TA-21-wide contaminant
levels for comparison with levels found within discrete SWMUs (LANL 1991, 07528.1). Twenty-eight
samples from this TA-21 site-wide effort are located around MDA B's perimeter and have been included
in the RFt data set for MDA B. The sample locations are shown on Figure B-25. A summary of samples
collected is provided in Table B-18. in addition, Table B-19 provides the frequency of inorganic chemicals
above background. Table B-20 provides inorganic chemical analyses of surface soils abovs the
background levels {LANL 1898, 59730). The Trequency of detected organic chemicalks is provided in Table
B-21. Table B-22 provides a summary of detected organic chemicals.

The frequency of delected radionuclides in surface soil samples is provided in Table B-23. The results for
plutonium~239 detected above the background leveis (LANL 1898, 59730) are of acceptable quality and
are presented on Table B-24. Plutonium-239 aclivities were ublguitous across the sile and genarally
elevated above background values (LANL 1998, 59730) around the entire petimeter of the site and in

BV Canyon, with the highest activities detected along the northern edge of the east leg of MDA B and
along the far westermn boundary of the site.

B-4.2 1998 RFI Geophysical Surveys

Geophysical surveys were conducted in 1998 by Bay Geophysical (1998, 64146; 64147). The purpose of
this investigation was to better delinsate the locations and dimensions of the historical disposal trenches
{LANL 1898, 59506). The investigations included three survey techniques selected to provids
complementary information, each potentially supporting the interpretation of the others. The technigues
used included high sensitivity metal detector (EM-61), terrain conguctivity (EM-31), and ground
penetrating radar {GPR). These techniques look for metal objects, changes in material conductivity, and
anomalous objects or surfaces. The locations of these features were used o delineate the historical
disposal trenches. Figure B-26 shows the interpretation of the EM-61 survey, which best depicts the
trench locations.

The 1998 geophysical surveys indicated a single primary trench in the eastern leg of MDA B. This trench
appears to be approximately 800 ft long and varies in width from about 25 o 60 ft. Depending on
interpretation of the geophysical data, the western leg of MDA B contains either one continuous trench, or
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three shiorter end-fo-end trenches. The trench is about 40 it wide, with a total length of about 1000 f1. If
there are three trench segments present, each is in the range of 300 to 400 #t in length. Interpretation of
GPR fransects indicated trench depths approximately 11 to 15 ft beneath the present ground surface
{Bay Geophysical 1998, 64148; 84147}, Numerous metal objects were identified in these trenches, and
astimates of the depth to the tops of some trenches were made from the EM-61 data. These estimafes
ranged from 1.3 to 7.2 ft (with a mean of 4.1 1) below exigting ground level.

No clear delineafion of the edges or floor of one or more "chemical pits” (reported to be at the southern
poniion of the east-end of MDA B) was identified. However, the EM-31 terrain conductivity measurement
technique identified a difference {decrease) in conductivity in the appropriate region. The area was larger
than the archival descriptions of the slit trenches indicated, which may indicate the presence of several
small chemical disposal pits in the same general area.

The depth of the existing cover is best estimated using the results of the EM-61 survey, which looked for
the depth to metal objects. As mentioned above, the shallowsst objects were identified from 1310 7.2 1t,
and thersfore, the existing cover depth is estimated to range from 1.3 to 7.2 ftin depth.

Historical information indicates one or two relatively short trenches at the far west-end of MDA B, possibly
running north/south. The geophysical surveys were not able to identity such features, but did identify the
presence of buried metal gbjects. During processing of the geophysical data, it was speculated the
surveys in the far west end were hampered by interference from the fence and the limited working space
In the area. Numerous scattered anomalies were identified. Based on the locations of detected metal
objects, the burlal area appeared to extend beyond the fence. The survey was continued around the
outside of the fence 1o the south and west, and the results indicated additional buried metal objects. The
calculated depth of buried metal cbiecis ranges from 0.1 to 8.8 #t in this area. Partially exposed buried
objects were observed on the western side of this area. The geophysical results provide an adequate
estimate of the disposal trench locations and dimensions, Further geophysical investigations would first
require ground fruthing or verification of the initial results,

B-4.3 RFI Subsurface Investigations

In 1888, seven angled boreholes were advanced beneath the waste trenches (LANL 1998, 59506). In
2001, passive soil-vapor sampling was conducted using the EMFLUX passive VOC sampling system fo
evaluate vapor-phase organic chemicals in the subsurface pore gasses (LANL 2001, 70231). Results of
the subsurface investigations are described in the following sections.

B-4.3.1 Angled Borsholes {1988)

A subsurface investigation was condusted at MDA B in 1998 as part of the MDA B RFI {LANL 1851,
07528.1; LANL 1988, 595086). A total of seven angled boreholes (Location IDs 21-10551 through
21-10557) were advanced beneath the MDA B disposal trenches as delineated by geophysical surveys
and historical information (Figure B-27). Three of the boreholes were advanced beneath the trenches in
the western leg of MDA B (Location 1Ds 21-10552, 21-10553, 21-10557), two were advanced beneath
either end of the trench in the eastern leg of MDA B (Location 1Ds 21-105851, 21-10555), ancther was
advanced beneath the estimated area of the chemical pit {Location {Ds 21-10554), and one was
advanced beneath the area at the far west end of MDA B (Location 1D 21-10556), where trenches were
expected to be found but could not be identified by geophysical surveys. Core samples were collected
every 10 ft beneath the trenches. Fifty-five core samples were analyzed by gamma speciroscopy for
strontium-80, fritium, americium-241, uranium isotopes, and plutonium isotopes and for 8VQOCs and
inorganic chemicals. Figures showing borehole lengths, depths, inclinations, and analytes detected above
background values (LANL 1998, 58730} in the angled boreholes are presented in Figures B-28 through
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B-40. A sumrnary of samples collected from the angled boreholes is provided in Table B-25. The
complete fist of analylical results for all samples is provided in Appendix E. All tuff samples were collected
in cooling unit 3 of the Tshirege member of the Bandeiler Tuff (Qbt3).

Most notable of the angled boreholes is Location 21-10554, which was placed fo investigate the chemical
disposal pits {Figure B-27). It is believed this borehole penetrated the subsurface corner of a pit at a point
about 11 it from the top of the angled boring (8 ft vertical bgs}. Metal shavings observed in the core were
analyzed and determined o be beryllium metal, Field screening of the core in the 15- o 20-f interval
indicated elevated gross alpha activity of 250 counts per minute {opm) and gross beta/gamma activity of
160 cpm over instrument background. A sample was collecled from the 19- to 20-ft interval (14-t vertical
bgs) for laboratory analysis. Field personnel reported a vinegarlike odor from the 22- to 25+t interval and
field screening of core for organic vapors with a photo-ionization detector indicated 5.9 parts per miflion
organic vapor. Small fractures {1-3 mm} were also observed in the 22- {¢ 25t interval and sampie
MD21-98-0168 coliected at 24--25 ft (17 ft bgs vertical depth).

Table B-26 presents the frequency of detected radionuclides above background value. Plutonium-239
was defected in Location ID 21-10554 at concentrations above background leveis (LANL 1988, 59730),
i the concentrations decreased with depth (Figures B-2¢ and B-36). Two plutonium-239 samples in
Location 1D 21-105585 (Figures B-28 and B-37) were above background. A mincr release of plutonium
may be evident based on data from Location 1D 21-10554; however, its extent is limited. Table B-27
presents radionuclide results above their background values.

Tritium was detected above background (LANL 1928, 59730} in six of seven boreholes (Figure B-28;
Table B-27}. Location D 21-10558 was the only borehole with no detections of tritium above background,
The tritium concentration in Location 1D 21-10554 increased slightly over the length of the boring but
showed a decrease in concentration in the deepest sampie (Figures B-28 and B-38). Location 1D 21-
10554 is located beneath what is believed to be the chemical disposal pit. Trifium has been released from
the disposal frenches to the subsurface tufl.

The frequency of detected inorganic chemicals above background value is presented in Table B-28.
Inorganic chemical results above background value are presented in Table B-29. Lead was detected
above background (LANL 1998, 59730} at several depths in Location 1D 21-10557 (Figures B-29 and B-
39) and at one depth in Location ID 21-10551; concentrations decreased with depth {Figures B-29 and B-
31}. Arsenic was detected above background at ohe depth in Location 1D 21-10557 (Figures B-23, B-39)
and at two depths in Location 1D 21-10556 (Figures B-29, B-38}. Cadmiurn, mercury, and zinc were
detected above background at one depth at Location [D 21-10554 (Figures B-29, B-35).

No SVOCs were detected in the samples analyzed from the 1998 boreholes.

Three pore-gas samples were collected for VO analysis from each of the seven boreholes angled
beneath the MDA B trenches. The samples were collected in evacuated SUMMA canisters at discrete
intervals by running an extraction tube to the bottom of the borehole and sealing it off with an inflatable
borehole packer. A summary of samples collected Is presented in Table B-30. The samples were
collected at 35 ft, 75 ft, and 100 ft along the length of the angled boreholes {approximately 25 ft, 53 {t, and
70 t vertically bgs). The angled boreholes pass directly beneath the disposal trenches, where the highest
potenttal for cortamination exists. The highest detecled concentrations were at trace levels [parts per
billion by volume (ppbv)], with the highest being 1,1,1-trichlorogthare {1,1,1-TCA) at 190 ppby and
trichloroethene (TCE} at 120 ppby (Figure B-30, Table B-31),
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B-4.4.2 2001 MDA B EMFLUX vOC Sampling

Additionat VOC data was coliected to further define the lateral extent of the potential VOC contamination
and identify any missed subsurface sources of organic vapors {LANL 2001, 70231). Rather than drilling
maore boreholes for VOO sampling, the EMFLUX passive soll gas collection method was used as a non-
intrusive method of collecting this additional data. The EMFLUX method measures the surface flux of
vOCs, and allows for large areas to be sampled relatively guickly. A flux of VOCs at the surface can be
correlated o subsurface vapor phase VOCs. Tha sampling locations were selected to provide coverage
of the surface of the disposal trenches; the sample locations are depicted on Figure B-41. In

September 2001, EMFLUX passive soil gas collectors were installed at 80 surface locations at MDA B.
Tabile B-32 presents a summary of EMFLUX samples collected. Table B-33 presents detected organic
chemicals in EMFLLUX samples. Table B-34 provides the freguency and the minimum and maximum
concenltrations of detected organic chemicals in EMFLUX samples. The sample resuits for
tetrachlorosthene (PCE) and TCE are shown on Figures B-42 and B-43, respectively. The EMFLUX
method did not detect TCA as did pore-gas analysis for the 1988 sampling, but did detect PCE. PCE and
TCE were frequently detected and are good indicators for extent of surface emissions for the subsurface
VOCs. The data indicate most PCE and TCE dstections were within the estimatsd boundaries of the
waste frenches. No elevated concentrations of these VOCs were defected af the west end of the western
leg of the site, outside the disposal trench boundaries.

B-4.4 RFI| Surface Sampling

Several RF surface saumpling events wete complated between 1994 and 2001 to characterize the nature
and extent of contamination in surface soils and sediment. Results of the swifage investigations are
described in the following sections.

B-4.4.1 1994 RFI Surface Soil and Sediment Sampling

A surface investigation of MDA B was conducted in 1994 1o identify areas of surface contamination
batween the southern MDA B fenceline and the adge of BV Canyon, directly south of the disposal area,
and to determine if contaminants were migrating from MDA B into the canyon (Figure B-25). The 1994
sampling activities included a radiological survey of MDA B, collection of soil sampies from a depth of 0 to
6 in. at MDA B, and collaction of sediment samples from depths of 0-3 in., 3-6 in., and 6~12 in. from five
locations in BY Canyon, A total of 85 samples was collected and analyzed for TAL metals, S¥CCs, and
radionuclides {gamma spectroscopy, isotopic plutonium, isotopic uranium, total uranium, strontium-80,
and tritium}). All samples were sent to a fixed-site laboratory for analysis. Table B-35 provides a summary
of surface soil and sediment samples collected. The frequency of detected inorganic chemicals above
background value in surface soi and sediment samples is presented in Table B-36. Incrganic chemical
results above background value in surface soil and sediment samples are provided in Table B-37. The
frequency of detected organic chemicals is presented in Table B-38. Table B-39 provides detected
organic chemicals in surface soil and sediment samples. The frequency of detected radicnuclides in
surface soil and sediment samples is provided in Table B-40. Table B-41 provides radicnuclides detected
above BVs,

B-4.4.2 1998 RF Surface Soil Invastigation

The 1998 AF| surface soil investigation at MDA B consisted of collection of samples from the norih and
west sides of the paved area to address data needs following evaluation of the 1994 RFI surface
sampling data (LANL 1808, 58506; Figure B-44). A summary of surface soil and sediment samples is
presented in Table B-42. The 1998 surface sampling event included collection of asphalt samples from
the asphalt cover, soll samples from beneath the asphalt cover, and soil samples from the east end, the
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vicinity of the speculated chemical trench. In addition, soil samples were collecled from the area to the
south of MDA B 1o improve spalial coverage in the area. The asphalt samples were collected for waste
disposal assessment and analyzed for radionuclides, toxicity characteristic leaching procedure {TCLP)
metals, SVOCs, and PCBs. These waste-charactarization samples are not included in the BFI data. The
soil samples from directly beneath the asphalt were analyzed for tritiumm and maisture content only. The
remaining soil sampies were analyzed for radionuclides, SVOCs, and metals. A total of 29 surface soil
samplas were collected in 1998. Table B-43 provides frequency of detected inorganic chemicals above
background value. Table B-44 provides inorganic chemical results above the background values

(LANL 1838, 58730). The frequency of detected arganic chemicals inh surface soll samples is provided in
Table B-45. Table B-46 provides detected organic chemicals in surface soil (sedimem contaminants were
not detected). The frequercy of radionuctides in surface soil and sediment samples is provided in

Table B-47. Radionuclides above their background values in surface soil and sediment samples ars
shown in Table B-48.

Chemicals of potential concem (COPCs) in surface soils identified in and around MDA B included
plutonium-239, americium-241, tritium, lead, and silver. Plutonium-238, plutonium-239, lead, and silver
are discussed below to Hlustrate the general and specific spatial disributions of the surface conlamination
at MDA B, Plutonium-238 and plutonium-239 are surface releases from MDA B (Figure B-45). The
maximum activities of plutonium-238 were Jocated on the north-central perimeter of the MDA, within the
current fence line {Figure B-48). Activities decrease with distance from MDA B in all directions. The data
indicate the extent of plutonium-238 releases from MDA B was bounded by samples with activities near
the background values. Plutonium-233 is present al levels greater than background values on most of the
perimeter of MDA B, with the highest activities being on the wast and north-central perimeter, within the
current fehce-line {Figure B-48). Activities of plutonium-239 decreased with distance from the perimeter of
MDA B to levels indistinguighable from TA-21 activities as determined from the TA-21 site-wide survey
(LANL 18381, 07528.1). Lead was one of the predominant inorganic COPCs occurring in MDA B surface
soils (Figures B-46 and B-50). Silver was not detected in the immediate vicinity of MDA B, yet analytical
data show concentrations above background (LANL 1998, 59730} in BV Canyon.

The chemical trench in the southeastern part of MDA B was the target of focused sampling to identity
releases of VOCs into the surface soils. Soils were sampled in seven locations {Location 1Ds 21-01981,
21-01982, 21-01984, 21-01985, 21-01986, 21-01887, and 21-01988) in the vicinity of the chemical trench
in 1998 for VOCs only, as shown on Figure B-47, Appendix E, Table E-7, provides the results. No VOCs
were detected in these samples,

In addition to surface soil samples, samples of the asphalt cover were collected for waste evaluations.
The asphalt sample results showed the presence of typical asphalt components. No metals, PCBs, or
nonasphall SVOCs were reported in these samples.

There are indicalions from other Laboratory sites (MDA AB at TA-49 in particular) that the presence of
asphalt covers may increase subsurface moisture content by restricting the natural loss of muoisture from
the soil profile through evaporation and transpiration by plants. The average maoisture content for the six
MDA B soil samples collected beneath the asphalt cover was 10.9% (by weight), By comparison, the
average moisture content in the 24 surface soil samples collected during the same 1398 investigation,
from surrounding locations without asphalt cover, was 5.1% {(by weight). Tritium was not detected in the
soil immediately beneath the asphalt.

8-4.4.3 2001 MDA B Surface Soil Plutonium Sampling

in September 2001, 10 surface soif samples were collected at MDA B for isotopic plutonium analysis
along the western edge and north-central boundary of MDA B {Figure B-44; Table 8-49), The sampling
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and analysis plan (SAP) identitied a need for greater resolution of lateral extent to support future
remediation efforts (LANL 2001, 70231). Five sampies from 0-8 in. were collected at the northern and
westemn boundaries of MDA B.

Plutonium-238 activities were detected above background {maximum of 6.66 pCi/g} at two of the four
sample locations on the notth side of the east leg of MDA B. Plutonium-239 activities were aiso detected
at slightly above background levels at six of the ten sample locations on the north and west perimeters of
MDA B (Figure B-45; LANL 1998, 58730). Tablg B-50 lists the frequency of detects above background
value for isotopic plutonium. Table B-51 provides the surface soil samples above the background value
for iso-plutonium analyses (LANL 1999, 59730).

B-4.5 Summary of Field Investigations

Numerous surface and subsurface environmental investigations have bean conducted at and in the
vicinity of MDA B beginning in 1966. Early (non-RFI) investigations focused on colleciing data to support
site stabilization efforts at the disposal area. RFI investigations have focused on defining the nature and
extent of contamination following cessation of waste disposal and subsequent installation of both asphait
and soil covers over the disposal area. The most recent investigation was conducted in 2001.

Review of data from the field investigations of MDA B indicate the data were of sufficient quality and
quantity to support the following statements:

« Some radionuclides and mélals are present at concentrations greater than background values in
surface soils along the perimeter of the site in areas not coverad by asphalt or the 1882 cover,

s VOCs were detected in the subsurface soil pore gas in all seven angled boreholes drilled beneath
the disposal area in 1998.

«  Tritium, plutonium-239, uranium, and lead are present at concentrations above background
values in three of the seven borehoies drilied beneath the disposal area in 1998,

« Other inorganic compounds were isolated detections above background values,
» The average moisture content in soils beneath the asphalt (10.6 wi%) is elevated compared with
the surrounding surface soils (5.1 wi%) and subsurface materials (5.8 wi%).

« Elevated radionuclides, organic chemicals, and inorganic chemicals were detected in some
surface soil samples.

B-5.0 SUMMARY OF SITE CONDITIONS

The RF! dataset includes results from surface and subsurface investigations. Surface investigations
include soil and sediment sampling as weil as the surface flux and SUMMA investigations for VOCs. The
subsurface investigations include subsurtace tuff sampling from boreholes,

B-5.1 General Discussion of Surface Data

Surface investigations at MDA B have included surface soll sampling, sediment sampling from BV
Canyon, and surface flux measurements of VOCs. A total of 14 surface sampling events occurred from
1866 {0 2001,

Based on the concentrations and ecations of 1he surface samples, radionuclides have been released
during operations in low lavels to the surface soils arcund MDA B. Americium-241, cesium-137,
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plutonium-238, plutonium-239, and tritium were found across MDA B, Figure B-48 shows the distribution
of plutonium-238 activities across the site.

Plutonium-239 activities are elevated aleng the perimeter of MDA B, and the concentrations decrease, in
general, with distance away from the sife as shown in Figure B-49. Organic chemicals {(SVOCUs) were
detected infrequently at MDA B. These data do not indicate a release of organic chemicals to surface
Soils.

Lead, uranium {lotal), and zinc were detected above background {LANL 1998, 59730) consistently across
MDA B. Figure B-50 shows the spatial distribution of lead in surface seil. The occurrence of lead could be
attributed to DP road traffic or the trailer storage from 1966 to 1994. Elevated zinc is associated with
weathering of the galvanized security fence,

B-6.2 General Discussion of Sediment

The sediment data in BV Canyon indicate several radiohuclides are elevaled above background levels,
similar o the surface soil data. Plutonium-238 is found in the channel sediments between 1 and 5 pCi/g,
consistent with concentrations on the slopes south of MDA B (Figure B-49). No apparent trend for
plutonium-239 (increasing or decreasing) is observed in the sediments or soils.

Because no definitive trends were found in the canyon sediments, and to see if contamination in BV
Canyon is contributing contamination downstream into LA Canyon, data from the "Evaluation of Sediment
Contamination in Upper Los Alamos Canyon, Reaches LA-1, LA-2, and LA-3" (LANL 1998, 65407.6)
were reviewed. BV Canyon discharges to LA Canyon just upstream of reach LA-1 East. The levels of
plutonium-239 in the reach upstream of LA-1 East (and BY Canyon) are very similar to those within LA-1
East. It does not appear BV Canyon is contributing contamination to LA Canyon greater than the
contamination already present in the canyon sedimert,

The sediment data in BV Canyon indicale several metals are elevated above background levels, similar
1o the surface soil data. Lead and zing are elevated, which is consistent with the surface soil data. Zinc
levels are consistent with levels detected along the fence line of MDA B. Several metals (antimony,
cobalt, and selenium) had analytical results with detection limits grealer than the sediment background.
No definitive trends were found in the sediment data with depth or with distance downstream. Uranium
and silver were also detected above background levels.

Na organic chemicals were detected in the sediments,
B-5.3 General Discussion of Subsurface Tuff

Three subsurface campaigns were conducted at MDA B: 1966, 1983, and 18588. In 1866 and 1983,
vertical boreholes were drilled outside the disposal area. The 1983 results indicated tritium contamination
at depth. The 1998 angled boreholes (45-52 degrees from vertical) were dritled in order to assess
potential releases from the disposal trenches. The data from the 1998 subsurface investigation indicate
most COPCs are present at background levels (LANL 1898, 58730) beneath the trenches. The COPCs
are consistent with the historical information on the types of wastes disposed in the trench areas. Lead
was detected above background at several depths in Location 1D 21-10557 (at the west end of the
disposal site}, with concentrations decreasing with depth. Lead was also detected in one sample from
Location ID 21-10551, but was not detected in any other borehole, including Location 1D 21-10556, which
is just to the south of Location 1D 21-10557. Tritiurn was detected in the seven angled borehgles and
exhibited a decreasing concentration trend (to near background values) with depth in all boreholes sxcept
Location 1D 21-10554, where its concentration increased slightly over the length of the boring. Location
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iD 21-10554 is iocated beneath what is believed to be the chemical disposal trench. Tritium has been
released from the wasle to the subsurface tufts.

Plutonium-238 was detected in Location 1D 21-10554 at concentrations above background levels

(LANL 1998, 59730), with concentrations decreasing with depth. It was not detected below 50 ft in the
borehole. All but one plutonium-239 sample in Location 1D 2110555, to the east of Location 1D 21-10554,
were below background. A minor release of plutonium may be evident based on data from Location 1D
21-10554.

Americium-241, strontium-90, and isotopic uranium were detected in isolated intervals at concentrations
above background (LANL 1998, 59730) in Location IDs 21-10554, 21-10566, and 21-10557.

The pore-gas samples from the boreholes detected VOUCs in the subsurface. The analytes are detected at
trace levels across the site (in the ppbv range). No elevated VO levels were detected in the pore-gas
samples from Location 1D 21-10554 beneath the likely location of the chemical pit. There is an increase in
the number of VOCs detected at the far westem end of the site, although there are no trends with depth.
The pore-gas data do not indicate the presence of a vapor plume beneath MDA B, The 2001 surface-flux
data, although not directly comparable to the pore-gas results because of the different units of
measurement, also do not indicate the presence of a plume or single VOC source. The detected VOCs
were all within the boundaries of MDA B.

B-5.4 Summary of MDA B Contaminants

The data indicate low concenirations of radionuclides, inorganic chemicals, and organic chemicals in the
surface soils, sediments, and subsurface tuff.

Surface releases appear t¢ be related to past disposal operations that distributed primarily isotopic
plutonium to the surface solls along the perimeter of MDA B. Thea cessation of disposal aperations and
the placement of an interim cover of soil and asphalt have prevented additional releases. Gurrent soil
contamination is available for additional migration by wind entrainment and surface water runoff.

A subsurface release 1¢ tuff of low concentrations of contaminanis is limited in extent. The primary
subsurface contaminants are tritium and VOCs in the vapor phase. Additionally, some limited aquecus
phase releases occurred based on borehole detections of iso-plutonium. However, the vertical extent of
these releases is very limited indicating this release mechanism is minor and not active and the
distribution of comtamination was the result of disposal practices, which may have included liquid
disposal. The sources of contamination appear 1o be limited to past disposal practices at the trenches and
diffusion of vapor-phase tritium and VOCs in low concentration from the disposed waste.

B-6.0 REFERENCES

The following list includes all docurnents efted in this appendix. Parenthelical information following each
referance provides the author, publfication date, and ER 1D number. This informalion is also included in
text citations. ER ID numbers are assigned by the RRES-RS Records Processing Facility (RPF) and are
used to focate the document at the RFF and, where applicable, in the RRES-RS Project reference sel
titted “Reference Set for Material Disposal Areas, Technical Area 21."

Copies of the reference sets are maintainad at the NMED Hazardous Waste Bureau; the DOE Los
Adamos Site Office; US Environmental Protection Agency, Region 6, and RRES-RS Project. The sets
were developed lo ensure the administrative authority has all material needed lo review this document,
and they are updated periodically as needed. Documents previotsly submitied to the administrative
authority are nat included.
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index map of TA-21 showing approximate location of detail below.
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{as presented in the TA-21 RFI Work Plan)
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Investigation Work Plan for MDA B

index map of TA-21 showing approximate location of detail below
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Figure B-11.

June 2004

Surface soil sampling locations for 1977 Trocki transect samples at MDA B {as
presented in the TA-21 RFI Work Plan)
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Investigation Work Plan for MDA B

Index map of TA-21 showing approximate location of detail below.
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Figure B-12, Surface soil sampling locations from 1977 Trocki gamma survey at MDA B (as
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presented in the TA-21 RFI Work Plan)
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Figure B-13. Concentrations of plutonium-239/240, ceslum-137, and strontium-30 in soils

June 2004

sampled in MDA B in 1979 (as presented in the TA-21 HFI Work Plan)
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Figure B-14. Concentrations of tritium, uranium, and plutonium-238 in soils sampled in MDA B
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in 1979 (as presented in the TA-21 RFl Work Plan)
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index map of TA-21 showing approximale location of getall below,
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Locations of 1982 perimeter so0il samples and 1483 boreholes at MDA B (as
presented in the TA-21 RFi Work Plan}
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Figure B-16. Tritium and total uranium concentrations in surface soils sampled in 1982 at MDA B before renovation

{as presented in the TA-21 RFl Work Plan}
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Figure B-17. Plutonium-238 and -239/240 concentrations in surface soils sampled in 1982 at MDA B belore renavation (as
preserted in the TA-21 RFl Work Plari}
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Figure B-18.  Tritium concentrations for MDA B surface soil samples (Mayfield 1885b} (as presented in the TA-21 RFt Work Plan}
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Figure B-13. Plutonium-239/240 concentrations for 1983 MDA B surface soil samples (as presented in the TA-21 RFi Work Plan)
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Figure B-20. Plutonium-238 concentrations for 1983 MDA B surface soil samples {as presented in the TA-21 RFi Work Plan)
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Figure B-21. Uranium concentrations for 1983 MDA B surface soil samples (as presented in the TA-21 RFI Work Plan)
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Investigation Work Plan for MDA B

MDA B 1983 Soil Survey, Tritium
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Figure B-22. Concentration contours for tritium from 1983 soil samples at MDA B (as presented
in the TA-21 RFl Work Plan)
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investigation Work Plan for MDA B

MDA B 1983 Soil Survey, Plutonium-239/240
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Figure B-23. Concentration contours for plutenium-239/240 from 1983 soll samples at MDA B
(as presented in the TA-21 RF]I Werk Plan)
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Figure B.24.  Fall 1980 surface soils sampling plan at MDA B {(as presented in the TA-2t RFl Work Plan)
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Figure B-25. Locations of 1992 and 1994 surface samples
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Figure B-44. Locations of 1998 and 2001 surface samples
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Table B-1
Operational Chronology
Date Activity Location Activity Summary
1944 Area fenced MDA B Fence installed around MDA B
1845 Active waste disposal MDA B Heterogeneous; primarily radioactive —]
1948 operalions contaminated [ab wastes and debris {ingluding
metals); limited liquids
= Chemical pit on east side
« Disposal trench on west end
______ + No waste Inventory maintained
1948 Fire MDA B {exact Firs erupted in waste materials
location unknown)
1949 Waste disposal ceased MDA B Waste disposal operations at MDA B
discontinued
19449 Subsidence occurred MDA B Subsidence remedied by tilling with clean
concrete and construction materials
1566 Fence, installation, and MDA B « Heplaced existing fence with 8-/t chain fink
s0il compaction fence
= Prepared for lease o Los Alamos County
1968 Asphalt cover installation | Westem % of MDA B | Asphalt cover instalied
1866 Area leased to Los Western % of MDA B | Paved portion of MDA B becomes Los Alamos
Alamos Gounty County trailer storage facility
1981 Sl removal Surface soils above Soil removal operations performed
possible trench on E
end of MDA B
1982 Surface stahbilization Eastend 0f MDAB | Surface stahilization operations performed
1960 Los Alamos County Western % of MDA B | Los Alamos County asked to vacate site by
lease termination 9-30-1980
5/28/80 | Hazardous. Waste LANL tacilities and Module Vill of HCRA Permit becomes effective
Facility permit SWMls

June 2004
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Tabile B-2
Pre-RFI Investigation Chronology
Date Activity Location Analyses Requested Activity Summary
1966 Borehole Perimeter of Radipattivity Ne radionuclides detected above local
installation {13) MDA B Radionuclides background
Moaisture content Some lateral water movement, below
effective porosity of fuff
1877 Radiological Surface soils on | Radioactivity Located apparent disposal trenches
survay East end of Exposed waste cbserved
MDA B Subsidence observed
Surface U-233 contamination
Surtace Pu-239 contamination
Etevated H3 levels
1882 Ecological study | Subsurface Radionudlides Samples collected to 5 fi. bgs
soils of MDA B U and Pu above local background
Cs abaove local background
Pu and Cs decroase w/ depth
1583 Boratiole Northeast and Radionuclides Total depth of 58 ft. bgs
installation (2) southeast H3 concentrations increased widepth fo
edges of MDA 23 1. bgs
B H3 analysis not requested below 23 ft.
bgs
1990 Environmental East end of RBadionuclides Low-tevel radiotogical contamination in
Surveillance MDA B surficial solls of cover
Cover H3 elevated in east-west stip down

' igéé_‘ Environmentaf

investigation

middie of east side of MDA B

U slightly elevated over entire sample
area

Surveillance
surface
investigations

Surface soils at
tencsline

Radionuclides

Am-241, Pu-238, -239, M3, §r-80, and
tofal U above (ocal background
Pu-238, Am-241, and H3 most
prevalent

1 bgs =bslow ground surtace.

ERZ2004-0243

B-75

June 2004




investigation Work Plan for MDA B

Table B-3
RF Inveastigation Chronology
| Date Activity Location Analyses Requested Activity Summary
1982  RF surface Surface soils Radionuclides Pu-238, Pu-233 and Pb greater than
characterzation across DP Mesa | Organics background along north and south
Inarganics boundaries of MDA B
1882 | Gaologic DP Mesa Site gevlogy 1862 fractures documented paralie! to
1693 | investigations Fractures MDA B through MDA U
Stratigraphy Northeast striking frastures 30% more
Petrography abundant than northwest striking
Mineral fractures and north dipping fractures 3X
G ' 09; maore abundant than south dipping ones
eomorphology Fractures in Cooling Unit 2; waste in
i Cooling Unit 3
1883 | Deep geochemical, | DP Mesa Site geology Springer report (Springer et al. 2001,
geohydrologic & Eractures 70114}
groundwater Stratigraphy
investigations Petrography
Mineralogy
Geomorphology
1984 | RFlsurface Surface soilg Radionudlides Pu-238, PU-239 and Pb greater than
characterization south and Organics hackground along north and south
southeast of ; boundaries of MDA B
n
MDA B oraanies
1986 | Deep geochemical, | DP Mesa : Springer report (Springer et al. 2001,
geohydrologic and 70114)
groundwater
investigations
1987 | SAGE Geophysical | Eastemn jeg Total-field Data was interpreted as indicating only 1
investigations {unpaved area) maghetics trench in eastem leg
Seismic refractions
Ground-penstrating
radar
Resistivity
1998 | RFl cover Asphait cover Radioactivity Pu-239 concentrations greater than
investigation Soil immediately | Radionuclides hackgroundfaliout at east and west end
bensath cover TCOLP metals of MDA H
SVOCs No H3 detected
PCRs Average molsture content was 10.9%
Trifium
Maoisture content
1988 | RF) Sutface solls Radionugclides Slightly elevated Pu-239, Am-231 and Pb
characterization west, northeast, | Organics concentrations along edges of asphait
:;g;gﬂ?’ of Inorganics pad
Subsuriace soils
beneath MDA B
June 2004 B-78 ER2004-0243
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Table B-3 (continued)

Date Activity Location Analyses Requestad Activity Summary
19398 | Geophysical Surface of MDA B High sensitivity metal | Confirmed SAGE geophysical
Surveys detection interpretation of single trench in sast
Terrain conductivity | leg of area
Grourd-penatrating Data interpretad a single tranch in
radar west leg of area
1998 | Angle borehele Beneath MDA B Radioactivity Ha3 grealer than background in at least
instaliation {7) Rationudlides 1 sampie in all 7 boreholes
Maisture content H3 greater than i}af}xgr{}ﬁn{j i all but
VOCs {QO?e gaa} 1 of BH4 Sm§f€s
Beryllivi metal shavings in BH4
Almost every VOC detectsd in soil gas
at every depth in BH?7
Toluene detected in every borehole at
every depth
TCA detected in every borehole at
5 gvery depth except BH2 at 75 1.
2001 | Surface soil | Surface soils north isotopic Pu Pu-233 greater than background in 2
sampling and west 0f MDA B samples on north side MDA B and 2
sampiles on west side
2001 | EMFLUX® survey | Surface of MDA B Y0OCs Tetrachlorosthene and trichioroethens
; detectad from sol gas emissions
within boundaries of the identified
waste trenches
ER2O04-0243 B-77 June 2004
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Radionuclide Resuiis from 186€ Borehole Investigatlion,

Table B-4

As Presented in the TA-21 #F1 Work Plan

TARLE 18.2-X1

HADIOCHERICAL ANALYSES OF SOIL AND TUFE FROM TESY HOLES DPS-1, 3, 8 5
{DRILLED ™ 1988)

Cepth  Matonal Gross xzim Grosa beta-oa:m’a Pronum  Uratiam
deen OPS-‘SWQ’ OPs.3 ors-8 (m,ﬂi's-‘l ﬁg‘gj? Gé"??
OP%-1, 3.5 DPS1, 3,5
041 Boit 0.4 1.2 08 31 1Z8& 4S8 <f).4 <085
142 Sail 0.5 0.2 4.9 30 43 4.8 0.4 <&
3 Soll 6.7 Q.1 4.3 .8 1.5 27 <4 «0.%
23 Tutt 0.3 6Y 01 Z .5 2.4 <04 <05
519 Tull 0.3 0.8 0.1 8.9 3 1.5 < & «0.5
1945 Tult 0.8 0.3 0.4 &7 20 A6 8.4 0.5
15-30 Tt 4.7 ot Q3 38 02 13 <04 0.5
20:26  Tut a.4 0.1 0.3 2 0 .5 <0.4 <G5
2530 Tult 0.2 &.1 1.0 1.9 03 7.6 «{.4 <05
30-35  Tut 0.2 2.8 05 12 18 a1 =0.4 «0.5
35-40 Tl 03 04 QG2 28 0.7 0.y <04 3.5
AQ45 Tyl 0.4 0.6 0.2 .2 01 2.5 0.4 0.5
45-50 Tyl 3.4 049 &3 48 07 48 w4 0.5

A Disintmgrations per minute per Qram,

¥ Micrograms pes gram.

June 2004

Source: “TA-21 Operable Unit RFI Work Plan for Environmental Restoration” (LANL 1891, 07524.1)
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Table B-4 {continued)
TASLE 16.2-Xifi
RADIOGHEMICAL ANALYSES OF SOIL AND TUFF FROM TEST HOLES DPS2 4 ¢
{CRALED ™ 1964)
Oemth  Matangl Grogs apha Gy betg-ganma  Phgdonium Uraniumh
fteet) tmvgl® tarmrgy” @ o)
LPS-2  DPSE-4 ppPs-2 DPB-4 D524 4 DPG2AA

o1 Soll o8 6.2 8.1 4.3 <4 .5
1-2 Soit 0.5 1.1 28 4.8 «0.4 <0.5
23 Soil 0.8 0.0 6.6 640 0.4 <G5
a5 Tuft 0.8 0.2 0.3 8.0 <0.4 0.5
550 Tuf 2.3 2.3 1@ 1.8 <t.4 <0.5
118 Tult 0.6 0. 2.5 .3 «0.4 «05
15.20 Tult 0.6 0.5 34 0.8 %4 0.5
20-28 Tull 0.5 8.9 2.1 4.8 =04 0.5
: Disintegrations per rrimte Det gram.

Micrograsny per gram.
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Juhe 2004

Table B-4 (continued)

TABLE 18.2-XIV

(DRILLED IN 1568)

RADIOCHEMICAL ANALYSES OF S0IL AND TUFF FROM TEST MOLES DPFS-8, 8, & 11

Depth  Matedal Groes alpha Grosa bela-gamma Pagoniym Urarum
{teet) amg® tarmin)® wmgt wee®
DPS-8 DP5-8 ODPS-11 DPS-6 DPS-8 DPS-11
DPS-6, 8, 11 DPS-B, 8 11
0-2 Soi 0.8 0.8 2.3 6.1 3.1 2.1 <0.4 <0.5
25 Soil 0.7 0.5 D.4a 4.6 4.8 4.0 «<0.4 <0.5
5-10 Soil & 0.8 0.4 0.4 - 4.0 5.8 1.3 <0.4 <05
1udt
10-14 Tul 0.6 0.3 0s 3.3 a6 1.9 <0.4 <0.5
15-20 Tul 08 0.4 05 5.2 2.2 e «0.4 <0.5
20-25  Tun 1.2 0.4 0.5 5.7 1.3 1.2 «0.4 0.5
25.30 Tull 04 o0 0.7 34 10 30 <0.4 <0.5
30-35 Tyl 0.5 0.8 27 34 0.4 <0.5
35-40 Tufl 0.3 02 0.6 ER:) 49 1.9 «<0.4 05
40-45  Tufr 0.2 0.4 0.9 2.8 48 .7 <0.4 <0.5
45.50 Tuff 0.2 0.4 0.5 3.0 0 1.8 «0.4 <05
Disinlagrabons par Minute par gram.
D Micrograms per gram,
B-80
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Tabie 8-4 (continued)

TAQLE 16.2.XV
RADIOCHEMICAL ANALYSES OF SOI. AND TUFF FROM TEST HOLES UPS-758
fORILLED W 1988}

Dagin  Watanal Giross gipha Gross betagamma Pumnium Uraniym
(tast) (dreve® {avenighd g (gl
oPS-7  DPPS-9 DFS.Y 0PSB DPS.75 % OPS-789

0-2 Soit 1.2 8.7 3.9 .4 «0.4 «0.5

P -] Soil & 6.6 6.5 3.6 2.1 «f).4 <0.5

Tylf

510  Talt 0.2 4.4 1.3 Az <0.4 <3.5
10-1%  Tulf (] 0.8 1.5 1.8 «0.4 <05
15-20  Tuft 0.5 6.5 2.4 3.7 0.4 <05
20-25 Tuft 0.4 0.3 2.7 1.0 «{) 4 <0.5

3 Disintagraticns par MINUE per gram.
B jhorograrng per i

TABLE 16.2-XV)
RADIOCHEMIC AL ANALYSES OF S0, AND TUFF FROM TEST HOLES DPS10. 92, 8 13
{DRILLED 4 1966)
pepth  Matersl Groas apha Geoss bela-gGanmma Fhaoniam L.Irama
gont) mgd (wmig)d (armigy® o/
oRS-10 DPSa2 DPRA3 DPSW DRSS 0PS.13  [PS.10,12 13 BPSaB 2 12

02 Soil 0.4 08 1.0 aa 1.2 4.2 . & «0.5

25 Soil & 0.3 0.4 8.7 38 1.8 4.0 <Q.4 0.5

it

810 Tt DA 0.4 0.4 25 D4 2.1 «b.4 <f.5

w15 Tl [+ 1] 0.3 8.2 2?7 1.0 8 0.4 «05

1520 Tul 0.8 0.4 0.8 4.3 8.8 0.0 b4 <05
20-25 TuH 6.5 0.5 0.8 2.7 a0 [ L] «<3.4 0.5

25-3¢ Tl 6.2 0.8 [+ k] 2.t 48 1.9 0.4 0.5
20-35% Tt 1.8 0.4 o4 8.7 0.6 g4 <84 0.5

A Digintagralions pef (T peY QFEm.

b Micrograms por gram.
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investigation Work Flan for MDA 8

As Presented in the TA-21 RFI Work Plan

Table B-5
Radionuclide Results from 1877 Soil Sampling,

TARLE 1828
MDA B SOIL SURYEY SAMPLES 19T

Lab, 1D Circen B Gots e TOTAL 241am THp, F9240py Wien
Sample Mumber oty iy niK Urariom pCig plvg pllig pliyg
Syt mein

axGpAd 7200 342 502 o005 4.0p50 1.09%
7700540 251 .40 370 1080
T7BES4Y 21224 4.30 430 $9.80¢
77 DE5AR 653 18.00¢ 570 2.207 7.65¢
77.0854)% 634 8.60 860z +8.00°
7105544 253 819 320 18ACR
THOBS4S B5.8§ a.d0 8.40 4107
PT.06848 BS.7 9.0 540 16905
77.08547 BS3 7.30 1,50 L FRT
17.68548 B85% $1.00° s8¢ .00
77.0654% 8510 .20 430 12560
77.08550 B8S-11 .00 5.40 s15.00¢ 1,405 0.0t 16,50
77.06557 a5-12 &4 45 510 .50
TTOB552 BS13 11.80% 4.30 1§80
77.08552 as.14 540 7.00 4.80
77 06554 0514 £.30 450 16007
71.06555 2518 5w 460 17.20¢
27 0BS5S BS-$7 £.40 8.60 f.40F
77 OBS%Y BS.18 300 410 17.50%
7706558 8513 580 €19 15200
¥2.05559 B 510 5.70 17408
¥7.08580 B8.24 570 50 22 508
7208561 8522 27.00¢ 850 406 rree 0.8% 47,605 007
F7.08582 05-23 620 380 23206
77.0858% 8524 280 380 17.50¢
77.08584 85-25 x50 £.40 15.60¢
7706565 as.26 620 420 19,708

Source: "TA-21 Operable Unit RF1 Wor Flan for Environmental Restoration” (LANL 1981, 07528.13

June 2004
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irvestigationn Work Plan for MDA B

Table B-5 {continued)

TAERE (2R
MDA B SON SURVEY SAMM ES (1977
tan, LD, Geoes & Cisse © Taltayn TOFAL 24 A 238pu TINMOpy 1370y
Sampioe vt [ Plisg oCit Laraeiuen el plig PG pCug
Maarritke L %]
orgpak 7Zgn .40 052" 5.0a52 . 0084 1.0
277 &S84 85827 D0 2.0 18.00° 2.7¢ 1,128 o1
78567 fs-28 30.00¢ 350 22 702 2.70 0.90% .ot 1579 0.5)
7706568 8525 L1460 4.4 15.40° L.00c o.87
. 8530 A4 3.00% 12.50¢ %100 0.4%c 331"
708510 &B.31 380 3.40 §1.40¢
1r.0657 8332 1.30 z.ap 18904
1700573 65-33 8% 2.005 18,904 8.0t 2.04%
720513 BS-34 598 550 12,300
T7.6A574 B3-35 13.00c 8.80° 28 108 14.00c 2105 £ 455
77.58515 ag-a6 28 G 7.78 2420 0% LE:"] 1.75¢ 0. %ag 16,005 t.13%
1706576 B5-37 15.00¢ 7.40 152 00 +.80° 300 5.605 T s
1705577 052 9,20 7.00 24,200
¥7.85578 85.99 4.0 450 14.800¢
1788879 BS540 #90 450 15.805
77.08580 5341 12.00c 2.30 289 3,40 3 408 Qo0 ».208 0.a2
77.00581 BE- 42 a.ae £ 50 12006
7708455 - 12,867 .48 H.&o
7708458 8544 13.90¢ 4305 D.ay
T7O8AST a9-48 19,408 8.40¢ 1 59t
1706456 8548 1300 7.ape 2505
7706459 BEAT 780 « poe o586
77.08480 fH5-48 680 5105 t. 882
72.00481 ag .49 18,805 2.50° 1.38¢
TE 890 #5-50 14305 LR 0.37
7700463 BS-54 8.50 ..60¢ 1 485
7106587 BPS-1A 8.5 430 16.%0
72.08583 BPS-18 248,008 350.00° 280 - 04 2 $o¢
287684 arg.2 16056 DO* wiz.08c 11,80 *9,60¢ oot 7.81% ¢ an
ERZO04-0243 B-83 Jdune 2004




investigation Work Plan for MDA B

Table B-5 {continued)

TASLE 16.2-1
MUGA B 501 SURVEY SAMPLES (19T

Lk

in ey a Gres ¢ Trman TOTAL At am 2¥p,  2IW24Opy R o
Sowngtie Hutibiy Pl Pl [ =" Lhrariogn plisg [ =3 PG w0y
LLPL L )
BXGD.®D 7.20% 949 0.0x¥2 0.005% 0.0259 1 ome
¥2.0558% aes.ay 370.00¢ s650.000 ?.7 B35 o [ X £2. 0% 0.89
7708588 BG4 740 840G a9).00°
F7.06%027 BPS.S 10.50% 152 Qe 21.30° 13.00° 0,03 27.80¢ 127.560
77 06508 BPG-A 3.4¢G 20.60¢ 345 o.79t
77 06589 aPs-¥ 00 000 5.40 z480° £ 40 71.00% 5_007 257 .00% 0.46
1706550 BPEG.5 B200.00F ~t5.00 730 2.70c 23300 134 00¢ 1.03
TT.06881 BPS-9 17.00% #.50¢ 280" 8305 £2. 200 o.7e" 5t e 092
Y0655 [Fs 2000000 [T X Ft. S BT o 27300 1:370.00° 8.73
BrS. A 43,608 20.000 f.00 800
8PE-118 11.63% 100.000 0.06 o090 #.090 §.o0e
BFE-120 11,200 606 0.00 0 ot
BPS-12D 135,000 1.80 o450 o000 0.49
ers-i2f p4.30¢ 0.00 .00
BPS-13 50,200

BLUODer Emit hackgroand levely fron Portpmon (Y567).
Wit hackprsund jevels o The Envimeriertst & Sorveliance Group [1980).
CADOve bachiround activity,

June 2004 B-84
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investigatiors Work Plan for MDA B

Table B-6
Radionuclide Results from 1978 Reanalysis of 1977 Soll Samples,
As Presented in the TA-21 RFI Work Plan

TAELE 16.2-18
MDA § SON SURVEY SAMPLES {1978}
Loc, 238, 240p, g, 20y ™ Oibar
pliy plig BCU% ey
BRD.A 025® Baa 005
BS-1 8.27:0.03 0.72+0.,08 1.2009 104048 0332007 ' cy 02004 22 ac
ps2 0.97510.017 0.080.5 10.844 6712030 7Ca 0020, ¥ ac
833 &.52¢0.07 5.5320.07 0.020.3 11318 1200013 "¥7ce 0.150.9 Bac
8BS+ 3.7750.08 1.410.3 Ry 1.08:0.08 "3 Cs 0or0z B ae
u5.8 0.436£0.013  1,86x0.11 1.310.2 11.64.8 azosaes Ve 005 2ac
Bsa 14 3820.12 195017 10228 0920008 YT os 05308 T2 g
857 £.1940.00 1278001 071013 11908 a8es0.00 '¥7cs ouzos “"'7: Ac
a5 3.9350.04 1.320. 12.048 1.830.14 *3;&: 0309 2 ag
B39 9.3420,10 0.70¢0.08 17504 11.3:8 1162014 "V ex 2opey P
8510 #.4250,04 1704 10,326 aavs0.07 ' ¥Tce varos e
BS-11 1.648.8 1.6320.07 13 Ca poiy
0.80:0.20 2" am peing ,
8812 D.71820.015 1.54£0.10 1.5420.18 13428 vasaas e amo B ac
8513 0.30820.018 1.2320.11 12458 orasn0s *Yes 0207 27
8514 11 912012 1734011 1,0720.10 10208 o8008 1V e 01006 e
BS-1% 1.73:0,00 1 090,14 13.20.8 0.84x0.67 "V oy cos0a ;ac
@s-18 8.19:0.08 0.5520.12 1.3920.12 11358 v.oes0.00 V7 ce o.mzfz;s
BS-17 1.1220.03 1342015 12.068 vo710.11 ' ca o5s08 ¥ a
BS-18 7.5910.08 0.7841.3 1.15%0.14 13,358 0.75:0.08 e 0202 32 Ae
8a-19 0.788:0.018 1308011 12558 0.8820.07 s 4.720.8 ;i;tc
85-20 1.1820.03 1.000.3 11.92.8 1.00e0.08 Vs aares A
8321 6.920.1 1.110.9 12.4¢.8 1893010 37y a.mm’z?’m
B3-22 18,5308 1.210.4 10.81.8 azrnnes Ve, 0504 Bac
BS.23 2.6920.04 1.2820.13 11208 o.4910.08 '3 Cs -0.200.8 2 Ae
8824 1.27£0.03 1.780.4 12426 0.6010.08 '3 s 01208 o™
828 1,270,082 12003 10.958 aseze0r ' Vey 03t0d 4
Bs-22 5.09£0.08 1.320.3 12066 a53x0.07 "% ca 0.0205 a?k
as.27 11842011 0.720.1 05103 58c8 2201008 ' Ca 0.0:08 ac
6528 34.2¢0.8 1.040.3 L1Es 0.4920.06 'V Cs 06200 ac
BS5-29 0.52840.018 5,8520,11 15.12.8 1.9920,10 'V Ca 0.4r0.8 % ac
B5.30 7.8040.07 1.750.3 14.2¢.8 1.20:0.08 *¥7ce 01203 Zac
BS.3¢ STIMO01? 2243013 1.0840.10 12,018 1312008 Vs 05208 22 A
BS-32 5.13120.008 19103 12.11.6 casr008 "Ves oo A
83.33 3213004 0.7410.00 14203 14.91.8 220018 Vg asms ::;’m
8234 2. 39840.013 0.610.2 11.3¢6.8 1oezate e 02103 A
8528 12.8£0.3 1.430.4 10.92.8 Lazsats 'Few 0108 Pac
8598 18.920.2 11204 12,466 1120007 "Hey aomen ﬁ;m
BS7 9,50:0.19 1175012 10.9+.6 1.8520.12 Vs nazas @ ae
BS-28 5 2550.07 1.1320.14 12.048 0.7200.06 'T¢s 2 108 ae
88.29 5.8520.02 1.$1£0.12 1.33¢1.8 23.04.8 0.8840.07 137Cs 0008 > ac
D540 0 TS1:0.018 1.640.3 1488 0, A%e0.08 '37Cy D205 ““Tac
B5-4% 12.6720.12 1.520.1 1A%E0. 14 10128 0.8740.04 137Cs 0.1202 e

Source: "TA-21 Qperable Urit AF1 Work Plan for Environmental Restoration” {LANL 1991, 07529.1)
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investigations Work Plan for MDA B

Table B-& {continued)
TABLE 18210
MOA 8 SO0 SURVEY SAMPLES (1078
Loe. 238.240p, 905 22654 ™ Other
eliy ey P‘:i’ﬂb my/g
BKGD * L2 ¥ 0%
137, E- 4

BS-42 1,5020.00 0.840.2 11.0e8 e.83:0.08 137cy 02204 22?“
B5-43 9.7510.010 B.7T7£0.1 1.040.3 11,766 8.7120.07 1370y 01205 mf”
BS-da 0.08940.008 0.48:0 11 A58 091£0,08 370y 03304 ;—g;"
BS-45 1.051+0.018 1.020.1 14204 12158 1,950,102 V7cs 62404 ?Ac
85.48 2 87420018 02406 10946 2.8020.19 13704 04407 2;?&:
B5-47 618920002 25101 08502 10.84.8 aszons 19 cy 02008 ﬁ?a:
BS-48 0.135:0.007 1.420.2 12.2¢.8 1.87¢010 W 07208 :ﬂxz
5549 1654002 1.8880,14 0.9920.08 10.04.8 156000 1370, 0.2402 22?&4:
8%-50 3.6040.05 1.36£0,14 12628 cazen.es 1970, 03203 227&:
B350 1.84105.03 204037 1.240.4 12.74.8 1.6740.10 13704 08405 “* Ac
BPS 2 12.92.00 o.6040.08 137Cy peiy

0.00£0.5¢ 241 am pory
BPs s 17.511.3 33 £5.00 1370y polyy

0.4030.20 247 pgu poity
B8PS 8 1.430.3 0.96830.08 1370, weify

240.0212.09%1am peig
A ipoer Smit buscigeound levats from Purtymis (1887,
DThg uppr Smat background level for 225t iy the seme ax thar for 2300 which & from Potyvun (1937).
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investigation Work Plan for MDA B

Table B.7
Radionuclide Results from 1979 Soil Sampling,
As Presented in the TA-21 RFI Work Plan

TARLE 18.2-0v
MO B PERIMETER SOK, SURVEY SAMPLES (10791

Sampde  Semple  Smvpls  Trikem Lrgniom: 2oy m@ﬁa ¥y 22,
Mumbar  Locasion  Depth Velue - Vol o Valow * o Yk o Vailue s
forn) G gl ol {pCig A il
BKGILbE b 24% Gousoh nozsg %} 0.045
TonaI?  BRaDS gt 800 300 28 04 OO0 Q0020 0O Doos 083 008 L3 a.3
04438 BEGDY Y10 oo 00 29 o4 0027 GOOHE 0330 0000 121 008 6.1 03
7904418 659 09 2100 400 87 0.7 00007 00015 DBSY 0015 038 007 15 0.7
7904420 B51 110 TeO0 400 48 05 00005 00014 0BSY 0die ¢E0 D9 0.3 61
WO 851 1030 ¢ 300 40 04 00007 Q00 008D 0005 020 Q0% 14 o8

0422 BS2 01 900 A% 50 03 001 O0BFO 3338 0048 0.68 043 »ﬂ:i o4
Ja04423 BEZ 14A0 2800 420 42 04 GO0150 O003¢ )50 oma 055 o008 (<A ] o4

7404424« B3 Z 103 oD 408 48 05 00150 00420 4.010 0040 048 008 87 8.3
78.08425 BS-3 o1 760 00 7L 0.7 0430 000 3183 0040 323 019 A3 o9
7504426 BS3 v 2000 400 87 88 G040 LOND 5870 0070 z20¢ an 04 0.8
79.04427 B5E 1050 e 400 3.8 T4  QODaD QDY 5188 0018 0.2 g8 1.0 1.8

7904422 84 &1 4700 <00 7.0 07 200G O0ONA 2160 04130 183 912 04 o8
To.04428 B34 110 26700 800 4 €5 o2 00030 M40 DG4 453 X 09 05

To.0d430 83§ 81 50 65 40070 00050 15500 G35
00442 BSS 910 1108 100 4A0%EC O0.003¢ 2240 0.0%
1904432 855 W i2 0.7 40178 00630 2410 0.300
7004420 BSS 1030 %90 40 Q00 00030 2494 0.200

Ytwe § vaivee reparied for aach reSioncdicos s iyl (sboriory Wy,

B yar nit hackground isveis o Purtymon {TOETY

i upper it backarouing lew doc Ackeiim 227 i the same an Urariun 215, Th uppms et biigroved lovad for T390 wan derived oo Futpron’s ucoe B
wvel for WAl Lirsndum,

Hrucse sarplos, Lakon approsinwiely 206 A wess of MEIA B, were intwied 10 doowment background concsnliatons raar MDA B; howover, 2E92900%, autt iy these

STDING Wors S Smas ihe barkgeonind faved.

Source: "TA-21 Operabie Unit RF! Work Pian for Environmental Restoration” (LANL 1991, 07523.1)
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investigation Work Plan for MOA 8B

Table B-8
Radionuclide Results for 1980 Vegetation Samples,
As Prosented in the TA-21 RFl Work Plan

TABLE 18.2.¥
THED MIOA B AND SUAE CAMYOR VEGETATION SURVEY SAMPLES®
Sampie Sample Tettn sy 38y, 240,
Harhbor Location Spacies Vakon 0 o Yalue (pph} - Vislow (i) »- Vatue (PO T
BKGD bs B0t 15He 0.00015% 2.00023°
MDA B
BO.05344 1 Yuoc 1400 380 160 50 5. 0040 C.0040 06180 0.0080
80.05341 1 Aritwain -1800 fs o2 1318 130 #0040 fgonl 01370 0.01%8
$0.0542 2 et it .15 00 Y30 e DGty 0.GO0% 0.04£0 00038
B0 05343 3 Wit 2900 300 Mo 3] 0.0030 00030  0.2290 .01
B0 05344 3 Ardropagon e £00 %9 50 20078 20010 o3I $.01%
80.0534%5 3 COumrcos BORON0 L] 1230 130 H.00543 ¢.0012 C0aEg 0.0030
40,0545 4 Carcihckpug 7400 0o T8G a0 o000 $.0007 0.0830 02,0540
B80.05347 4 Do o e 1020 180 Q8104 0.0014 0.5100 0.0150
B 05343 4 ArOpagon 2300 00 b1+ 14 0.0018 0.00%2 [ 3::04 ] 0.0080
BO.O534g 5 Gt mzin 543000 #0000 250 ta0 QU580 00030 0380 0.0040
80.0%5350 1 Boulelous 29000 700 B950 1000 8.0020 Q0630 05200 0.02060
8005351 2 Verbasoim 374000 o000 1743 180 £.0044 60014 0.2500 Q106
Guae Ciorirols
80.08887 Hovhis Seaparin 0. 0005 o001 00570 O3
3000668 Myliotur Q0019 50020 00470 00030
8005269 Cuarcun Gl g.o02t 0.0018  0.0000 0,0045
40.08870 Artermecia £4.0004 060013  0.0120 0.0020
#0.0B8TY Bearru ieciorkm {dasd) 0.0004 §.0003 D.0t40 0060
B0.0RBT2 Boutelous gracilis K1) - & o014 080 0.0010
H0.06473 Piruy pondenia 5.0020 00030 00580 0.0680
#0.066872 80102 0008 0.7640 00100
8006875 Firius adufle 0.0034 DGO 2.050¢ a.0050
#6.06876 JortneIur MOnGISanE A3, 0003 $.0018 b.o3r0 5.0030
alhe 4 vitues ragoried for sach tfionauclide am sratytiosl lnbaorsicry Unomitaiady,
Bt lenid backoroond levels 2o The Envirossnentat & Surveiianos Group 119971
Spippwe kil backgrooed kvl Bre 1335 cadoulaie froem v uppess Bt Sackground feset foc total ureniom provided by The Enviconmental 8 Surwliancs Group
(e,

Saurcer “TA-21 Operable Unit RFI Work Pian for Environmantal Restoration” (LANL 1891, 07520.1)
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investigation Work Plan for MDA B

Table B-9
Radionuclide Results for Peaches Collected in 1981,
As Presented in the TA-21 RFl Work Plan

TABLE 16.2-¥1
MDA B VEGETATION SURVEY SAMPLE. PEACHES?

Sample Samply Bapie  TAtum Expy 2382400y Soge
Nathes Location Denth Vake Value Yase Valoe

{omy PRy - {pelig) o plag) o (PoigS -
aKGo® . e o g.nost 0P
BLO0MIYE  PEELS LOWER 1400 500 €020 0.0080 0.0740 0.6130 -5.0400 0 0800
107119 PERLS MIDOLE 1400 800 8.1200 40120 0.0756 o100 00500 0.1000
B1.07120  BEELS e 7800 700 £.0380 20080 0.0350 0.0080 £.1000 0.0800
81.0712¢ PP LOWER 4200 400 06110 £.0030 60210 0.0040 40200 0.0500
81.07122 PULP MIDDLE 7200 1000 8.0110 0.6020 0.0506 80020 0.0400 0.0608
E107123  PULR TOR 1200 an 0.0080 4.0030 0.0210 00040 0.0000 5.0800
#1.0712¢  PITS LOWER 800 400 0.0230 0.0080 00350 00080 4.0100 51600
g.oMas  PAS MIDOLE 2600 400 00639 £.0150 2.0750 0150 41600 ©.2000
41.07T126  AIS TOR 800 408 £.0800 0.5140 40278 0.0700 AT 04100

RThe & vakses spovad foF aach radionuchis e Bnalical aboaskry uncetainty,
I Upper Sssckground dowsts fzom The Ervironcnental 4 Sonvailancs Tmoup {1987,

Source: "TA-21 Operable Unit RFI Work Plan for Environmental Hestoration” (LANL 1991, g7828.1)
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Investigation Work Plan for MDA B

Tahile B-10
Radionuclide Results for Vegetation Samples Collected in 1982,
As Presented in the TA-21 RFI Work Plan

TABLE 16.2-¥H
ARTIHRIETIC MEAN, STANDARG DEVATION, AND TORFRICHENT
OF VARIATION FOR BALIKONLICLIDE RESWILTS
S u *37cs 23&224%“
tonk el s 3555
Barmple Type N Xxto cov Xito cov R o s 1o cov
BRGHS® 00zg@ popns 230
Fooderveg Fine § - growig in
wasie
Hol around watks debris [ 26001434 0.i8 3070i58) 6.1 1882207 i X 5788001323000 656
(»100 om)
Litter - ping nawdies 2 111£145.3 810 4502205 0.048 3Z85i2R32 D074 35704704 .21
Limay - miss:. 1 202 565 423 210
Unbaggad neodiss 3 1042 812 0.088 5y 3281 014 2212134 Q58 21,048 .84 027
Boln hadk 2 9.9418 56 069 o 1xen 4 0.t RE.2138 8 1.3 0L 5630 0.58
Hokk i £ 0.631£.0524 0.083 238518058 051 B.5Drt1.2¢ 1.3 B.27xv.58 4.30
Rook wis 4 3.7027.22 1.9 10.1114.5 1.4 438901106 F.6 2502228 1.3
Rioot badk 4 141198.0 o.88 3441199 o.83 3802858 17 2IBODLI1000 1.3
Epadorosy £t - 88 remaiving
S0l 2 o A 25105362 0.18 £830179) €54 16761308 £.238 565057340 1.3
S0k 18 om ] 25404308 044 £2000497 0.094 289:268 a9z 472015180 1.3
S0l 2% o, M em 4 30702760 6.25 443021036 G 23 $30186.3  0.60 1230+127¢ 1.8
Soll 4555, B0 em ? 26402368 843 44184827 0.19 1881335 1.8 641702 o.79
Bol 156180 ¢m 1 2480 4164 489 1020
Littef - ping poacios 4 Witz ¥ 0.44 4261229 0.54 4541181 &35 2173192 047
iRor - misc. 4 A543 1 302 | BBTL526 0.43 6281355 .57 B182744 0.91
Unbagoed needies 14 20.019.48 .47 76.7283.2 1.2 Frees o5, 12.0112.1 0.9
Boe Bk k31 4331358 0.82 74.4180.7 0.62 30 X357 1.2 5571675 1.8
Bole wood & DIBILS38 1.4 0.9961.36 1.4 3712852 1.8 1.5212 25 1.5
Root weiot 2 1432189 1.3 30.5420.7 0713 J.82%8 82 43 1841218 1.3
Flook bk * 2.8045.20 1.9 At21445 1.3 1554254 1.8 9751040 1.9

Sowrve: “TA-21 Qparable Unit RFI Work Plan for Environmental Restoration” (LANL 1881, 0r529.1)
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Investigation Work Plan for MDA B

Table B-10 (continued)

TABLE 18.2-VU {comnued)

Sc u 1370 2397240,
topidod (oD doyd UG vl Ui deorl

Sample Type N Xt cov Xt 1o cov i 1o cov X1 10 cov
BKGD® 009 20609 230
Paach and Eim (Deciduous ireas)

Soll 2 cm t 4000 3730 476 18100

Sodl 10cm 1 4300 3240 383 28500

Solt 25 am, 3D cm 1 3770 3720 189 7850

Soil 80 cm 1 3210 3800 727 12100

unbagged aves 4 26.5:15.5 0.58 47.9x18.2 0.38 342 2.63

Baggad leaves 3 51011 5§ 0.30 14 419 656 0.67 148 4087

Bode bark. 2 2251243 1.1 40.0246.7 1.2 96.0163.8 0.66 15.313.25 0.24
Bols wood 2 0.200:0.0290 0.15 7.88¢.488 0.084 1.33+5.43 4.1 4.101+0.40 a1
Rool wood 1 4.7 14.3 -4.27 82.1

Root bark. 1 0.530 842 83.8 4160
Oak Chamisa, Rbes, Fallugia (Shrubs)

Sci 2 ¢m 3 28501613 0.22 59001850 0.21 12002560 0.47 1460019330 0.64
8ot 10em 3 3301500 0.44 588041750 0.9 6641110 0.17 $32021850 0.35
Solis 25, 30 cm 3 BHI01S500 043 41702748 0.18 163184.0 0.39 18701769 0.45
Soils 4555 B0 cm 2 2260:651 0.29 40202141 0.035 -12.31£35.4 2.7 414015110 1.30
Soll 150, 160 cm 1 2730 arro -35.0 729

Soil no depih, around wiasis detyis

At (>100 cm) 2 3B8A0L2690 074 158001211900 0.75 75.517.42 0.088 1580001218000 1.4

LifieT - ping neadion 1 58.5 9648 8570 255

Liltas - ming. 2 140011190 11 1720£1800 1.0 5721346 0.64 14300118100 1.3
Lnbagged lsaves ) 23.311.67 0.18 €2.1233.9 0.54 20.3:206 0.73 308.718.15 0.22
Bagged saves 12 4.064 040 07 21011248 0.81 20.0131.4 1.2 5.2713.78 on
Bole bark 3 as5.4:2729 0.47 8501748 1.1 2521219 867 98 4+12.4 0.13
Bole wood 3 2.0512.22 1.1 13.017.44 0.54 12.0:9.48 0.0 21.843.44 0.18
Aool wood L] 36 210 ~10.4 8.1

Voo bark 1 150 8250 1”21 "3

T gblo rom Wermred a1 &, (1987).
Suipper smil background levels Irom The Envivonmanial 4 Survellance Group {1967).
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investigation Work Plan for MDA B

Radionuclide Results for 1982 Baseline Soii Sampling,
As Presented in the TA-21 RF] Work Plan

Table B-11

TAMRLE 182V
MOA D SON, SURVEY SAMPLESS
Sarrgpie Bample  Saemoke Triviom Urarfum 2mpy, PR A0p,,
Bgprber Locatior  Dagibd Vakoe ot Valuw - Wahoy Eve Vbt pe N
{omy ¢ 4 {pClig) tplcixg
sxgD b :?e?ﬁ S“% ¢ 0250
I OTH00 H-tom 0.1 ol 134 3 540 . 00150 DOUN0 08420 0.817¢
B0 sh-t0ms 140 {nCas) 128 2 4.8 0. £.0850 00000 9.3020 0.0120
B2 et W30 (G} 190 E 399 0.40 00100 LD a0 6.0000
83 0ot iLp0m  O-% (nCim t12 L3 & a.40 CO08E 00010 03350 G.0v00
B 02904 11,.20m 13 28e00 14050 &0 .40 0.0014 0000 0. 1300 0.0050
8302004 L-20m  10-30 Y7400 480 280 .40 05004 00D 20080 00020
B 02008 HWIem g1 e iz 2 .y .58 0.0088 04600 0.2990 f.9100
8102507 IL-30m  3:10 420D (1. [ R 0.50 0.004% D006 D190 £8.0090
53 62008 IL-30m  10-30
£3.52900 W-0m 01 £a380 1100 (R 0.40 0.54%0 00040 G700 50700
#$#3.02010 1-40m 1-1G 38150 e ¥} .8 [ X 0.0030 A.2005 .0400
B3 020t t-40m  30-30 #5000 200 44 0.40 D000 00040 G.TADR 20300
BI.029¢T Hfom G- 23000 Y a4 0.40 0043 00010 08808 Q0200
6303073 wsSm V10 #9000 1748 4.4 040 Gomae  0.9020 LG D200
BA.D01e 1-88m  10-30 40850 You 4.0 .40 0050 00ODID  0.0700 0.5080
53.02015 Hhtm 0.1 4.8 1.50 8.0350 2.0040 7,0200 0500
83.07014 Wil 190
8308917 HE1gm  I5.30 20580 $o0 40 [ X ] 0.002¢ 0008 01270 05080
03,0208 Hhddm O-% 88 0.0 92470 OO0¥%2  AR.900 05680
§3.020'% tHi-20m 10 EA400 14000 5.1 4.%0 0.1740 00400  29.400 0.3000
831.00930 PG 10-20 49800 1600 35 p.Ag 00060 D062 G100 v.a200
B3 63921 530 O-%
B3 0awah HWism 130
BI.02023 W-3som  #0-30 SX600 a00 59 0.40 0.00% 5.0010  G.1630 0.0080
#3024 1Wadm T3 5.1 t.50 0170 .00 31.39m0 OG0T
B3.0302% 1U.40m  3-¥D 48 0.40 0.005¢ 00016 0.4350 L0170
£3.02978 -40m 1030 100 500 2.9 0.40 BOOI0 GO0 0.0100 5.4u20
AS.02627 1U30m 030 83100 (350 4.0 040 20150 00030 2,290 ¢ 0400
a3 one 2C-0m 0-4 oLy 234 “4 38 .40 L0 00010 T.3d400 8. 100%
£3 03025 2COm 1-10 74300 1200 3.4 GAD 014250 ODODAD  5.580D 00D
A G280 20¢.0m 1530 AEE0G 00 £.% 0.20 G.t4ra 00090 0000 6, 1000
KX >o"0 1 21-30m B¢ (NG 120 4 a4 0.40 G638 0.0R4G  2.AN00 o.0400

Source: “TA-21 Operable Unit RFI Work Plan for Environmental Restorstion” (LANL 1891, 07529.1)
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investigation Work Plan for MDA B

Table B-11 (continued)

TABLE 10.vNi
NOA 8 808 GURVEY SAMPLERS
Sxmpe Savpls  Sarpe Teihan Ui T Ty ERT 0P,
Nexrtar tecatses  Daeplh Ve +#n Ve = Vikie ats Vilug ke
(e} {pCia i pCli)
BKGo b nmg :uﬁ 0.00802 0, 02500
8302032 2-10m 1410 84000 100 49 0.59 05440 0.018C 32200 00400
B3.02033 N-10m 10-30 23500 1350 4.2 0.49 0.002% 00010 02220 f.0100
2302934 H20m 0t /4600 1100 'y &840 00857 poois  0.5D00 D.0170
CEX TN 2L-20m 110 oM WS 3 an 050 00830 00070 0.2500 20120
6362037 #-30m Oy o 113 19 4.3 oA 0.0120 COGTE 02800 Q.0300
8%.02938 2L-30m 110 BO500 1300 4.5 .40 500290 00018 00820 ©.0050
£3.07040 -aGm O3 [owe R 43 a.80 0.0200 00030  1.3400 Goanh
£3.57941 2-A0m 130 W) 11 1.7 8.1 o850 CO0T  0.0060  0.1440 00070
8302040 2L80m  Ge% o a3 53 050 coose  0.0010 54350 S030
5302544 RL50m  1-10 (ol 143 4 4.8 8.50 0270 0.0000 O.8200 40200
£3.02045% ZL-SBen  10.38 pasoC o0 4.2 G40 00340 D003  D.LtaD 20920
8353948 2t-1m Dy (oY 186 3 8.0 .50 00210  0.0040 1 4600 $.0300
a3.05047 om0 (1550 000 45 0,50 C.0440 O0U50 4 4R0DD $.0800
BI.02948 2U-f0m  10-30 &0R00 1500 1z 0.40 65090 DaEN  1.0300 0.0300
83.03543 2020m 00 Wi s 3 7.4 .70 01100 00200 21300 2 oaon
&9.02%5%0 208 90%m  1-10 ot vy 18 (X} 08¢ 02010 80200 M.800 3.0000
830008 #U-20m 103D #3500 1300 &g .50 0.3460 00400  58.500 50000
a3.0puse -3V B2 ERSOH 1190 - K] a.50 GOt 00080 29700 00548
83.02953 W-IOM 210 52800 800 59 0.80 Go47e  0OGSG A ZI0D 0.1180
83 52554 ZU-30m 1030 2IeH sad 4.2 o.40 dooys G.001 04620 o080
A3.02055 U-40m 0 ASO0 o0 4.60 4.50 00140 00030 25300 D450
8307950 40 V.38 45700 #3Q 4.10 O.40 00008 008910 0200 0.01326
£2,.02057 40w 139 20200 500 390 .40 O90N0E 0.OGID  0.G140 0.009¢
23.04050 Ni-8am 61 70000 1360 3.40 0.39 00480 OG00S0 &.9O00 0.0000
43.02659 ZUS0m 110 £7400 1100 580 0.60 00100 C.0620 18600 00300
8302060 2U-50m 1030 £9300 500 7.a0 0.70 00270 C.O080  AMEDC 0.0600
43626881 Al-spm 0% s 1817 7.9 470 .84 01210  Q.567G  F5.500 0.3000
83.02082 -f0m 110 g1800 100 4.50 0.56 A0 O5HT0 20000 4 2000
£3.02083 AL0m O30 STICD 1500 T G GO0P55 00010 Q.¥Bad o017
£3.025804 N-20m O-f {nCiA 113 2 .20 o 40 00113 0.00083 D800 0130
83020463 3.-20m 10 inCLT 114 3 490 040 OGEIC 00D 45300 0500
&3 02008 J-dom 1030 {nCiA) w7 2 4.20 840 ooGas 00020 G atID 00180

ER2004-0243 B8-93 June 2004




investigation Work Plan for MDA B

Table B-11 (continued)

TABLE s#.2-vii
WDA & SOR SURVEY SAMIY E52
Bxrpie Sanple  Ganple Triumn Liranigm ey, ERrAbpy
Nurmbor Locetion Depth  valo A Vakoe e Vusa - Vel JEN
{em) W‘E {pCig) Y
BRGOD 12v0 m 6.0050Y 002360
B3.020087 st D1 Gt 205 4 7.10 0.7 0.0230 00030  1.5300 0.0300
8.02968 MB0m 1-30 wem T 1t £.30 0.50 0,0470 00040  3.04D0 00400
§3.0208% M.-30m 1430
8302970 3L.40mMm O (oClm 1304 1§ 2120 2.10 0.3080 00100 15.500 ©0.1700
53,6297 I-40m  $-30 InCasy 174 D R.80 1.00 p4z30 00120 27,000 0.2000
83.02872 I-40m  10-30
#3.02973 M-S0 01 (i) ZSE00 400 500 0.80 00448  D.00T0  H.1800 09800
8302974 ;m-50m  1-10 § 050 100 8.20 .80 G130 D000 F.4R00 D000
8.0M78  ALEGm 1030 {nGU) 4140 7O 450 0.30 D.0080 GOMI0 53830 00138
£3.02978 au-10m oy su680 19200 .50 0.40 0.0270 G.OB40 218500 0.
53.07977 3LL-10m 540 [ T4 f:: 1900 .60 .40 240369 0.5040 5. 7300 0.080G
8302070 JB-10m 1030
6502978  aUZ0m 0.1 tacuy 1689 1.7 N4 0.40 00080 00080  1.0500 ©.o300
83.02080 I0m 110 #5100 1400 3.70 0.42 00050 0.0020  0.5000 0.0300
£3.07901 3L-20m  10-30 ATHOC 700 3.40 &.40 00006 0000 04540 00170
a1, 02002 FS0m 01 oV 113 18 5.80 0.60 00770 00070 12310 01500
63.02083 SU30m  1-10 BO700 1400 8.70 0.70 esSTI0 00300 10230 10800
8307885  JU-Om  0-1 MoV 1048 1.8 9.20 080 00990 Q.00 27000 00500
B3.02988  3U-40m 1.0 3000 2600 470 0.50 0.0011 D000 G.A1RD 00160
83.02947 it 1030 47800 700 290 0.40 00042 00010 G0250 00020
£3.02091 acom o1 84500 1400 400 0.40 0.0320 0004 27009 0.0%00
83.02002 tom 110 BA80G0 1500 2.7 0.40 00200 00040 1.8300 0.0400
£3.02009 £C-0m 1630 7IN00 1360 270 o.40 00250 0.0030 23700 00400
83, 02004 #L-10m 0-1 {nC4) 184 - | 4,20 o.40 o081 0.00%0 4. 9500 0.0700
83.07%05 aL-1om 110 {wCam 188 3 45D 0.40 0.04¢ 00040  4.3200 0.080D
8302058 AL-10m (30 O 1023 1.8 450 0.40 DOXss 0.0030 29200 0.0480
8301997 a0m 249 meim 210« 230 0.30 01510 CO0N0  $7.400 2.3000
93.02908 AL-20m 1439 (nCimy ap7 7 150 8.40 0.0000 00080 31700 0.3000
£3.02599 sL-20m  10-30 G200 oo a0 o.40 oa7o0 G.GORD  U.S300 0.8000
AA03000  ALI0m 01 (W) 120 14 320 °.30 03100 00300  5M.O00 8,0000
82.03001 4AL30m 1D I 428 7 .48 0.30 04120 0.01B0 73600 0.8000
#3.03002 ALZ0m  10-30 (G 224 4 2.80 0.30 03830  0.0130  €2.000 £.8000
June 2004 B-94 ER2004-0243




invastigation Work Pian for MDA B

Table B-11 {continued)

TABLE 18.2-VIH
MDA 8 SOIL SURVEY SAMPLESA

Sample Sorple  Sampl Frium Urarium apy BNy
Nurober Locakon  Dopth Valse x Vahe e s Vakw 4 Vaks e

fom) {pGiA) {ugigh {pling) {pCig)
BKGO.D 72000 a‘fﬁ 0.0050% 0.02590
B3.03000  4U-0m B oy 124 3 4.88 0.50 20200  G.0050  1.TEGH 0.0300
S3.03010  4UIDB 130 69400 1160 aag 8.50 00260  0.0040  2.8400 0.0400
8303012 4U-20m O oW 1 17 440 0.40 0.06035 00010 53304 00708
8300013 4U-20m 110 Ta200 1200 2.80 0.40 00043  0.0D5T 55400 0.0800
303014 4U-20m 1030 33400 700 380 0.40 DOSIC  0.0056 513060 08500
5303015 4u30m 01 25200 1800 540 0.80 0.0150 00080  1.3508 2.6380
B3.04018  4U-30m 110 81800 1000 4.69 0.50 00118 0.0020  0.9040 6.6200
8303017  .4U-30m  10-30 26300 go0 450 650 B.aOBE  0.0010 0.0280 0.0040
8203018 4U-40m 0.1 75500 1580 480 0.50 0.038¢ 0.0040  5.0800 00700
8303618  40-40m 190 43500 ano 550 880 00370 00050  S.7600 00800
63.00020  AU40mM  $0-3D 14800 £00 4.80 0.50 00158  0.0030 22500 0.0308
5103024 1C0om 61 83400 1150 4.10 o.40 0.0004 0.0010  O.00ED D00
BIO3RE  100m 140 oM e 44 4.30 0.40 S.0008 00080 00380 0.0030
BIOAOZE  1C-0m 1030 (O IR® 2 400 0.40 00150 0.0030  1.8800 0.8300
®Tha £ valobs Tepaded i each radoTciics sre ahiitah lakboratory uncenainty.
b Upper Eemit background level trom Pustyrmun (1987}

Table B-12
Hadionuclide Results for 1982 Surface Soil S8ampling,
As Presented in the TA-21 RFl Work Plan

TABLE 16.2-1X
1982 MDA B SOIL SURVEY SAMPLES®

Samphs Sample  Sainple T Uranigm bpy IV,
Nuroler Location Dapih Yakse 13 Valse e Vahg +f- ?C’l:gj Y
jem {poin { {
axap® 72000 m efgcosvg 0.02500
szomn Bt -1 18900 300 4,80 .50 v.6008 00000 01169 9.0080
82.00872 Bt 1-8 25860 508 460 050 0.0022 0.0010 0.1170 90088
8208373 8.z -1 31200 &06 510 0.50 9.0100 0.8020 1.180D 4.0390
8205374 8.2 110 33400 600 488 0.50 05140 €.0020 25900 0.0408
8209378 B-2 18-30 13000 400 as¢ 049 20012 GAGID 02040 a.0118
02.09378 B-3 01 $3100 1000 140 0.40 2.0080 6.0020 G.45200 p.0108
8209377 B3 1-10 13200 FE 3.0 0.30 0.0070 00020 02400 0.0400
A2.00378 a3 130 10100 300 550 050 ou1n £.0020 €.6300 1235 )
8200379 84 &1 5700 200 3.00 €36 0.0007 0.a000 8.4830 031460
#2,05350 B4 110 12990 400 480 050 05900 60020 5750 0.0¥56

¥rhe 1 valoes reported for each seonochide fre rady(csl SO RioYy UnCailainty.
B g fenit background Wvels kom Burtymun (1987,

Sowrce: “TA-21 Operable Unit RF! Work Plan for Environmeantat Bestoration™ (LANL 1991, 07528.1}
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Investigation Work Plan for MDA B

Radionuclide Results for 1983 Baseline Soil Sampling,

Table B-13

As Presented in the TA-21 BFl Work Plan

TABLE 18.2-%
MDA B SUATACE SO SAMPLESSD

Sarmple Satpis  Smrple Testhorm Uraniom 20py; 239r240p,,
Hamber Location  Depih Vabe af Vakm e Vishoe il Volue af-
{cm) {pCir) {ng'g) pCivgl {pCirg)

BEGDC 72000 3.90¢ 0.0050¢ 0.0250¢

63.04582 NIEO [ 14900 1600 3.1% 0.18 00008  O.0014 D.0200 ¢ 0030
8104583 HI1EO e 18400 1900 3.25 G.23 o.0090  0.0030 0.7800 0.0360
83.04564 N1ED 19-30 2300 1000 418 i3] 0.0128 0.0030 12500 0.0500
83.04585 N1E2 0-1 18500 1700 167 .19

83.04588 NI1E2 110 7904 aco 3.88 0.19 C.0004 00015 0.0035 4.0018
B3.04587 MIG2 10-30 10460 1100 4 .45 .22 =03 88011 8004 0.0045 0.0617
8304588 2 Mi1E4 0% 17800 1890 3.63 8.18 o.0G28 40012 €.60080 n.no20
B83.04580 N1E4 110 10300 1300 390 .20 S0085  G.0015 0.0040 0.00z20
83.04590 MNIE4 10-30 10000 1100 380 0.20 -G.0007 G004 0.8028 00014
8304503 MNIES 01 13000 1460 452 0.23 6005 0.0008 0.0007 0.0009
8304592 NIES 110 S4G0 1000 a5z 0.25 0.0005 000158 6.0032 0.0018
BIC459T3 NiES 0-30 20000 2660 3.78 6.19 0.0006 0.0016 0.0010 0.0020
£3.04594 NIES o1 24000 2000 o .38 6.0027  0.0018 0.0029 o.0018
83.04695 HWiESQ 1-19 8000 $00 3.84 0.14 0.0010  0.0018 0.902 0.0014
B3.0a598 MNiEa 10:30 7800 200 294 0.20 c.o008  GO0W? 0001 6.0018
B3.04537 NiE10 G-1 24000 2000 3. 0.19 G.0028 00010 61418 4.06100
£3.04598 NiIE10 110 15900 1700 354 0.18 t.oom G007 0.0011 BOo017
83.04599 MNIEW 10430 SI00 1000 4,18 0.2% -0.0008 o.0017 0.080% 0.0014
83.04500 HNI1E1R 0.1 21003 3000 arn 8.1% 00615  0.0014 8.0140 0.0030
83.04801 NIF12 110 35000 AD0G 3.63 0.28 80010 00030 0.0090 0.0030
82.04602 MIEIZ 10-30 14500 1200 a8? 015 G.0023 0.0013 60653 0.0017
83.05615 MNIE14 G-1 18600 1200 G000 0.0020 60050 0.0020
BI.05816 NiEi4 1-40 10800 1200 00004  0.0013 9.60a2 G.6010
@3.05817 M1E14 1030 12600 13006 389 0.2¢ GoMI 08011 G.006%0 0.0011
BICSEI1E NiElS G-1 14800 1500 77 0.15 0.0008  0.0013 0.0027 o 0015
83.05818 NiEig 140 12900 1400 e 6.19 00018  0.G019 0.0040 0.0020
S3.05820 HN1E1G6 10430 13100 1400 4.7% 613 00008 00018 0.00679 00020
83.05621 NiEm 0-1 21000 2000 3.62 0.1% 0.0011 00017 0.0027 0.0019
§3.05622 NiEig 116 10700 1100 a.59 018  -0.0097  0.0016 ¢.0622 o006
63.05623 NiE18 1030 6100 700 2.64 038 00004  G.O0008 o027 ¢.00%7

Source: “TA-21 Operable Unit RF] Work Plan for Environmental Restoration” {LANL 1881, 075208.1)
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_Investiqation Work Plan for MDA B

Tabie B-13 {continued)

TABLE 182X

MDA B SURFACE S0 SAMPLESED

Sanpic Bample  Bample Tt Uranim 238py 2097240p,
Number tocation Depth Vakie o Vakm o Vakse P Valm -
{cm) {pCun lug'g) {oClig) (piifg)

BKGn S 72005 A40° G omsoT 0.0250¢

B).05624 NIE2O 41 11100 1200 J.48 0.18 Q.0627 9.0613 0.10%90 0.008%
B3.05825 NIEZD 310 56600 5806 349 a.1a 60060 5.0034 ¢8540 0.0306
B3 056828 NIESD 19-30 16100 1100 3.52 o.18 0.0130 2.8020 3.8000 01300
81.08827 HaEd 0-% 3500 4000 4.5% 9.24 0.0180 D.6040 3.0506¢ 0.1130
B2 OS828  HIED 110 27000 3600 a.414 0.22 0.04480 Q.00 1.6906¢ 9.0700
B3.05626 NIEOD 16-30 9600 1106 4.51 023 0.0210 0.8040 2.7500 2.1100
8305630 WN3E2 9-1 21000 2000 375 G.1%9 o.0018 6 0018 0.0040 50620
B3.05631 MNIE2 1-19 19000 2006 188 0.18 -0.0010 0.0820 ©.0020 6.0030
B1O%632  NIER 16-30 8530 00 4.8 2.21 G018 0.00%7 D.0010 £.0020
83.05633 N3E4 [: 8 22000 2000 Ars 919 f.0020 0.0020 00010 §.0020
BAOSEI4  NIE4 1-19 8300 1000 424 621 ©0012  0.0015 0.6008 2.0012
B).056358 HIE4 10-30 200 1000 4.20 [+ R4 4.6010 0.0030 ¢.0070 ¢.0030
8305638 MIES 0 21000 3000 3.6 0.8 o003 00018 00040 0030
B35.05637 H3Ee 1-10 12200 1300 .68 8.18 80017 G.0019 4.003¢ 8.8030
83054838 N3IEe 16-30 14500 1500 403 820 00005 00015 0.0010 0.6015
8105639 N3IER G- 5800 D00 3.73 0.18 2.0008 o.om7 0.0030 6.0030
A3 05640 NIES 1-10 7300 a00 348 047 0.0037 40015 0.0053 o008
B GE841 N3EB 10-30 10500 1100 4.0 020 00015 g.oo1 0.0090 6.80390
#205842 NIE10 0-% 18100 1968 3.50 0.25 QOG22 $.0020 8.3600 40305
805843 NIELD 1-49 21600 20890 s 0. 18 2000 6.0017 9.0410 6070
83.05044 H3EHD 1030 7000 800 4.29 0.22 g.0010 4.0620 2.0010 60020
BLO584% NIER 0-1 31000 J0Go a2 0.26 60080 0.0040 0.5300 0.85400
BI.OB848 MIER2 130 9100 1600 3.5 0.20 (0010 0.0620 0.0010 000206
B3 OS84T NIE12 10-30 8400 oo 4ar 0.22 60020 6.0020 -cap1e 0.0030
BLOSG4RA NIEs4 01 31680 3000 2.98 2,20 HO026 0.6020 6.00%0 0.0030
8305848 NIE14 1-10 11400 1200 4.1% 0.2t -0.00148 0.0018 0.9020 0.0020
B2O5850 NIE4 10-30 23545 BGH 4.3 g.22 0.0007 80018 -B.0a10 0.0030
63 05651 #H3IE18 G- 16300 1760 ki G.28 0.0040 ¢.a026 o008 0.00230
8305652 NIEW8 1-10 )00 1000 4.04 8.20 2.0010 0.0020 0.008D 0.0G20
f#3.0565 NIE18 16-20 7000 800 2.55 025 0.1804 9.02G0
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[nvestigation Work Fian for MDA B

Table B-13 (continued)

TABLE 18.2-%
MDA B SUAFACE SO, SaMPLESSD

Sawrp Sanple  Sample Trikum Wvanium 38py 2I/240py;
Maber Location Depth Vo - Vi o Vit +- Vaksy 45
{emy Pl (gl {HTlg (pGifg}

aken.s TZO0C 3406 0.0050% 0.0250¢

#3.05654 N3IE0 [ ] 19200 20800 3.64 0.26 0.0023 o001y 0.9026 6.0016
63.05855 N3E18 110 g600 1000 358 0.18 0.0005 D005 0.0050 0.0020
62.05658 Nif1e 1930 4100 600 3.39 6.22 09012 0007 0.0080 0.0030
BI.05657 NIEZQ 0 13100 1400 3.87 0.18 0.0030 00020 0.3340 0.0170
B3.05858  N3E20 118 {7100 1508 1.69 0.28 60045  0.0019 0.2859 0.0150
83.05858 NIEZ  10-30 4500 600 3.29 0.23 O0008  D.o0S 8.0250 0.0040
B8).05660 H4E1D 61 15300 1800 281 2,18 0.0017 60014 0.1830 6.0130
BI.O05661  NAE1D 1-36 12800 1408 358 025 0.0015%  GoOE 0.34580 0.0170
£3.05862 NeE1Z 103D 3180 500 394 .20 0.0005 00012 00270 0.0048
£3.05660  NEEZ G-t 12500 13484 2.32 R G.0260  0.0040 81770 0.0100
£3.05864 N4E12 1-10 45800 5600 2.80 0.20 00030  B.0017 0.2550 0.0160
£2.056685 N4E1Z 1930 12700 1300 387 0.25 6.co57 00019 0.4200 0.0200
83065668 N4E14 8-1 13160 1400 424 8.21 c.00t0  0.0020 G.1870 £.0130
93.656067 NAEt4 1-19 3000 2000 are 6.19 0.0010  D.GG18 62370 0.0120
83656688 N4E14 10-30 3900 1500 J88 8.20 40010 00630 ¢.000 0.0030
£3.05669 N4E18 G-t 43000 4000 am 6.20 £.0070  0.0030 £.3330 o.0190
83.05870 N4E1D f-18 12544 t400 3.06 8.27 00020  0.0020 6.4700 #.4200
8305871 N4&E18 1930 3500 500 X 1] 8.20 80030 00020 00870 0670
8305872 N4E2D o1 B7E00 7000 327 0.18 Ca068 00020 G.0380 0.6050
83.05673 MN4E20 1-40 27500 3000 EX ) 0.27 copzg Dom? 00910 8.0080
£83.05874 M4EZO  10-30 14700 1500 3.80 .19 60012 o.0m7 0,005 £.0020
8305875 H1EQ 0-t 81000 8000 4.54 0.23 60280 00050 3.24600 ,1300
83.05678 S1ED 1-10 e2000 go80 'RE 0.21 00014 00018 0.0570 0.0060
A3 95677 BI1ED 10-30 q6000 7008 .74 0.19 e.0nt7 L0014 0.4350 0.0190
8305678  SiER 01 Fa00 800 ae3 2.19 00018 D.OOIS 0.3320 0.0180
63.05678  S1£2 19 OO 100D 4.09 0.24 O.0004 00032 0.2390 0.0120
B3.056B0  S1E2 10-30 15100 1600 49 on o003t 0.0037 0.4550 0.0200
B3.05881 S1£4 g-1 42000 4000 359 0.18 00030 0.0020 0.8500 0.0060
B3 05882  S1Ew0 a-1 18500 1500 373 0.19 Da218 50030 1.2%00 0.0500
8205083 Si1EMG 110 11500 1203 .49 0.18 48026 00013 ©.1280 60080
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Table B-13 {¢continued)

TABLE 18.2-X
MDA 8 SURFACE SOIL SAMPLESAD

Symple  Senple  Somple Trgum Unaniun 238p,, 23%240p,,
Nymber tocation Depih Vaue +f~ Voe el Vaks e Voo air
{em} 1pCi) {ng/g) {pLig; {pCivg}

BKGDS 72006 3.40% 0.5050¢ 0.0250¢

63.05684 S1E0 10-20 22000 2600 405 2.20 0.0024 00014 02110 ,0910
23.05%¢85 SIE2 01 5400 700 413 02y 0.0026 0.00%14 0.1280 ¢.008C
B3.05686 S1E12 1-40 8000 AGDH 377 919 00012 £.0018 0.0450 G.005C
B3.05647 SIE1 10-30 12500 1300 458 0.23 00080 Q.0020 ©.3240 ¢.0180
B3.05688 SIEI4 0% 9000 2000 407 0.20 0.0030 6.0017 0.1830 D.o0110
83.05688 SiE4 1-18 190060 2000 2.6 0.1%9 0.0032 00012 0.0760 0.0060
B3.0563c Si1Ei4 10-30 14000 1500 2.8 0.18 ¢os03 00005 0.0870 0.6670
83.05831 SIEMR o-t 5100 §00 2.98 0.2 00010 o2 {0100 0.00630
83.05892 BiE18 3-10 18400 1500 .40 0,18 0.G024 4.0018 0.2710 6,040
#3.05883 S1E€18 v0-30 13208 1400 495 0.25 2.0038  G.0019 0.3350 0.0180
53.05684  SIE18 041 12800 1400 as 025 -0.0010 00020 G.0340 6.0050
8105835 B1E1E t-10 15400 1800 424 021 0001 00017 0.1510 040110
B3.0%688 StE18 1030 8100 860 433 022 0.0005 D002 0.0920 0.0080
63.05697 51620 0 130506 MO0 427 o 6.0030 0.0020 0.260¢ 0.0200
B3.05898 S1EX 110 4000 5000 4.45 0.22 0.0028  4.0015 0.2030 ¢.010

Eaaylisid {1963).
Bt + vakses roporind lor each raonucion sre snalyiicn! laboratory Unceranty.
CUpper Bmit backgroand lovals from Purtyrus 11967),
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Table B-14
Radionuciide Results from 1983 Borehole Installation,
As Presented in the TA-21 RFI Work Plan

FARLE 1}2-XVH
1983 PEAIMETER SUBSURFACE S04, SANFLES

Savpie  Sagle  Sanpe ol rarim Tipey Lrw2adpy, 130y

tumbet  lacatian  Dapin Vave b Value - Wk ¥ Vol ot Vs s
iy B fpomy Ly tpLirg) {(pog)

axgo s Taoos 2408 o Dosos 5.0200 £.6500%

8104341 B¢ 43 550 800 IR 008 00018 50042 o.2080 00D 00438 o ases

BA.0E34E Dot 9-6 20000 2000 358 008 D00 8.00GES COG28 D001y 00182 9 02GY

EXOA4N By 8:43 23000 FOES 359 049 00003 00008 00024 00011 0.0535 0227t

A).04344 651 w1 2005 3006 334 o.1e 0.0004 0.0000 o.Daty o oarn «é.ﬁ?x‘? 9.0a%7

£3.04348 Bt 18-23 A000 LG 335 a8 0.0008 6.0610 GADoy G010 0.5382 0.0867
63.0425 B2 83 8500 800 ass 0.3 G008 ©.000% -0.0550 b.u362
83.04354 B-2 3-8 17700 18 352 0.1 0 00o7 00515 6. 2540 [-X-E3 1) . 7230 9.o71e
BADAIS B2 813 25000 3000 374 &.18 0.0539 o.oéa?
8).04358 B-2 13-18 fai ] 2000 3.50 5.18 0.000S ¢.00G DG 0.5028 Q.048) 005586
MoaaYr B2 3:23 34000 4004 3068 8.8 0.0030 08,0019 00620 0.0030 9.93% 0.0u64
8304338 B-2 2338 26000 aoe a7 o.18 0.0014 0.0060 .00t 0.0980 0.0078 00,0474
]
83.04348 B 2% 334 a.18 .0018 0.0000 D007 0.Gg18 0.0847 0.0415
3.04347 B¢ 2333 268 4.498 G805 0.0410 04032 0.0010 0.0565 0.0529
83.04348 Bt 23-38 3.8 a.18 Q.0004 OH000 0.00%4 0.0080 00487 o072
43043458 B 2043 3.60 [ 8} ] 0.0007 0.0080 0.0007 0.006% .41 Q0072
LA By A3 334 0,49 G004 0018 0.0009 o.0018 4 2400 G045
#3408 Bt AN-63 amn a8 40008 0.6000 0.0003 0.0000 0.0387 40381
B34582 By £3-38 .61 Qa9 .08 0.005 0.0110 afiee G003 0.03%0
B0 A2 33 383 .48 00087 S.5018 0.0028 o000 4 2006 G021y
8304380 B.¥ 3H-30 320 0.8 a.dme G001 00308 5.020%
10400 B2 843 345 0.8 -5 9008 t.o010 {11590 Joans
83.04302 82 342 353 0.4 0.0003 40010 00617 [ X5k ]
830438 B2 4053 B a.18 30004 &.0000 D037 0.057¢
£3.04384 B2 53-58 3.4 [A]] - 9007 o.4000 4. 7178 G.0355

g Tenit backgrounet kevals noen Purtpman ($0A7],

Source: “TA-21 Opermble Unit BF Work Plan for Environmental Restoration” (LANL 1981, (78291}
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Table B-15
Radionuclide Results for 1984 Soil Sampling,
As Presented in the TA-21 RFI Work Plan

TAALE 16.2-%1
MDA B SURFACE SOIL 5AMPLES?.2
Sample Sample Samplo Tritum Usanium gy T2 0dpy
HNunber Lacation Depth  Vale #l- Vae +- Valua /- Valua e
kmy  {pGy inpm) {pCiig) {pCly)
BKGO € T200¢ 3.40¢ 0.0050¢ 0.0250°
84.04058 B-1 n-1 4600 800 0.0009 0.0018 0.52%0 0.0200
84.04057 B-1 1-10 Zroo 400 0.00\59 onps? N0 E030 0.0200
84 04058 B-1 10.14 2400 300 0.05008 0.0017 0.2900 0.0200
84.04058 B-2 a1 2400 200 00043 H.0018 1 A80D 0 0500
84.04060 B-2 1.1 1800 Jo00 0.0080 0.0020 1.0700 0.0400
Ad.04081 B-2 10-18 1400 300 0.0070 0.0020 1.1800 0.0400
84.04062 83 0-1 2500 00 ouZar 0554 20700 £3100
LT WLTT B-? 1-10 2300 00 00228 0.0088 7.3900 0.3100
84.04D64 B-3 1025 2100 300 0.0017 0.0014 0.2%30 2.0180
M ayliad (1884).
SThe £ values tepontd o8 wach IRSONUCRIe (e SnalyScal laboralory uncanainty.,
Elpper imit background tevals from Purtymun (1967),

Source: “TA-21 Operable Unit RFI Work Plan for Environmental Restoration” (LANL 1991, 07529.1})
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Table B-18
Radionuclides with Concentrations above Background for 1990 Data
As Presented in the RF1 Report for Potentiaf Release Site at TA-21

TABLE 5.1.5-4
RADIONUCLIDES WITH CONCENTRATIONS ABOVE BACKGROUND FOR 1380 DATA

ANALYTE mcﬁ;{wn SAMPLE ID (:cnii; (;fé? sﬁf’?

o o
Americium-241 45 TA-21 B #46 0.336 22 042 }"
Americium-241 45 jTA-21Be45 | 0336 -1 22 | 0.42 ]
Americium-241 103 |B-030891-103 | 0.336 | 22 | 0.44 |~
Americium-241 83 |[TAe1B#8s | 0336 | 22 | o087
Americium-241 D2 B-030891-92 0.3386 22 Q.76 B
Americium-241 44 [TA21B#44 | 0338 | 22 0.94 ‘
Americium-241 56 [TA-21B#50 | 0.338 | 22 1.1 ,
Americium-241 43 [TA-218843 | 0338 | 22 114 ¥
Americium-241 115  |B.030891-115 | 0.336 | 22 | 2.2
Americium-241 41 |[TA21B#a1 | 0336 | 22 3 .
Cesium-137 15 [TA21B#15 | 1.4 51 | 101
Casium-137 16 TA-21 B #18 14 | 81 | 464
iCesium-137 36 [TA-21B#36 | 1.4 “ 51 | 154
Plutonium-238 12 [ta2tB#1z | 0014 | 27 0.019
Plutonium-238 13 [TA218813 | 0.014 | 27 0.023
[Piutonium-238 18 |TA21B#14 | 0014 | 27 | 0.025
Piutenim-238 20 [TA-21B#20 | 0.014 | 27 | 0015
Plutonium-238 21 [TaztB#21 | 0014 | 27 | 0.0548
Plutonium-238 22 |TA21B#22 | 0.014 | 27 | 0.0252
Plutonium-236 23 [TA21B#23 | 0.014 | 27 0.2
Plutonium-238 25 TA21B#25 | 0.014 | 27 | 0.0144
Piutonium-238 KA | TA-21 8B #31 0.014 27 £.0228
Plutonium-298 32 [TA-21B#32 | 0014 | 27 0.085
Plutonium-238 23 |[tAziB#33 | 0014 | 27 | 0017 |©
Plutorium-238 34 [TA-21Be#3¢ | 0014 | 27 0.0167
Plutontum-238 35 |[TA-21B#38 | 0.014 | 27 | 0.024
Plutonium-238 37 [taz2ie#37 | 0014 | 27 | ©.0148
Pistonium-238 38 [TA-21B#38 | 0014 | 27 0.0175-
Piutonium-236 33 [TA-21B#39 | 0.018 | 27 0.0495
Plutonium-238 41 [TapiB#41 | 0014 | 27 0.48
Plutonium-238 42 [TA21B#az | 0014 | 27 | 0.0656
Plutonium-238 43 [TA21B#43 | 0014 | 27 0.0862
Plutonium-238 44 [TA-21B#44 | 0014 | 27 | o1
Plutonium-238 45 [TA21B#45 | 0.014 | 27 0.0313
[Plutonium-238 46  ItA21Bws | 0014 | 27 | 00862

Source: "RF! Report for Potential Release Site at TA-217 (LANL 1996, LA-UR-96-4444)
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Table B-16 {continued)

TABLE 5.1.5-4 (CONTINUED)

RADIONUCLIDES WITH CONCENTRATIONS ABOVE BACKGROUND FOR 1990 DATA

ER2004-0243

ANALYTE LOCATION [ SAMPLE ID utr | satb | SAMPLE
ID (PCVg) | (pClg) | VALUE
(pClig)
Plutonium-238 47  [TA-21 B #47 0.014 | 27 0.0375
Plutonlum-238 48 [TA21B#48 | 0.014 | 27 0.0259
Plutonium-238 49 [rAa-21B#49 | 0.014 | 27 0.0155
Plutonlum-238 50 |TA21B#s0 | 0.014 | 27 0.32
Plutonium-238 51  [TA-21 B #51 0.014 | 27 0.0172
Plutonium-238 53 A-21B#53 | 0.014 | 27 0.0216
Plutonium-238 58 |[TA-21 B #58 0.014 | 27 0.023
Plutonium-238 60 [TA-21 B #80 0.014 | 27 0.0165
Plutonium-238 61 [TA-21 B #61 0.014 | 27 0.0168
Plutonium-238 62 . [TA-21B #62 0.014 | 27 0.0166
Plutonium-238 81 |TA-21 B #81 0.014 | 27 0.0371
Plutonium-238 82 |rA-21B#82 0.014 | 27 0.0209
Plutonium-238 83  {TA-21 B #83 0.014 | 27. 0.0206
Plutonium-238 93 |B-030891-93 | 0.014 | 27 0.11
Plutonium-238 g9 |B-o3oeg1-99 | 0.014 | 27 0.138
Plutonium-238 103 |B-030891-103 | 0.014 | 27 0.144
Piutonium-238 109 [B-030891-109 | 0.014 | 27 0.112
Plutonium-238 115 [B-030891-115 | 0.014. | 27 0.229
Piutonium-238 117 |B-030891-117 | 0.014 | 27 0.066
Plutonium-238 122 |B-122 0.014 | 27 0.033
Plutonium-238 124 _IB-124 0.014 | 27 0.021
Plutonium-238 125 B-125 0.014 27 0.029 .
Plutonium-238 130 |B-130 0.014 | 27 0.022
" |Plutonium-238 139  |#130 0.014 | 27 0.0215
Piutonium-238 144 |B-022591-144 | 0.014 | 27 0.102
Plutonium-238 160 [B-022591-160 | 0.014 | 27 0.093
Plutonium-238 161 |B-022591-161 | 0.014 | 27 0.144
Plutonium-238 170  [170 0.014 | 27 0.0371
Plutonium-238 195 |B-020491-195 | 0.014 | 27 0.122
Plutonlum-238 197 {B-020491-197 | 0.014 | 27 0.042
Plutonium-239 1 TA-21 B #1 0.052 24 | o0.33
Plutonium-239 2 TA-21 B #2 0.052 24 0.485
Plutonium-239 3 TA-21 B #3 0.052 | 24 0.461
Piutonium-239 4 TA-21 B #4 0.052 24 0.88
Plutonium-239 5 TA-21 B #5 0.052 24 1.88
B-103

June 2004




nvestigation Work Plan for MDA B

Table B-16 (continued)

TABLE 5.1.5.4 [CONTINUED)

RADIONUCLIDES WITH CONCENTRATIONS ABOVE BACKGROUND FOR 1880 DATA

ANALYTE LOCATION | SAMPLE ID UTL | SALY | SAMPLE
: 1] (pCUg | (pCVg} | VALUE
(pClig)
Plutonium-239 6 TA-21 B #8 0.052 24 1.04
Piutonium-238 7 {TA21B &7 0.052 | ‘24 1.8
Plutonium-239 8 TA-21 B #8 0.052 24 5.97
Plutonium-239 9  [TA21B#9 0.052 | 24 0.679
[Plutonium-2389 10 [TA-21B#10 | 0.052 | 24 1.24
Plutonium-239 11 [TA-21B#11 | o052 | 24 1.88
Plutonium-239 12 [TA21B#12 | 0.052 | 24 3.31
Piutonium-239 13 TA-21 B #13 0.052 24 3.18
|Plutonium-239 14  [TA-21B#14 | 0.052 | 24 0.7586
IPlutonium-239 15 |TA-21B#15 | 0052 | 24 | 156
Plutonium-239 16 |[TA21B#16 | 0052 | 24 | o0.702
Plutonium-239 17 [ta21B#17 | oos2 | 24 | 0.89
Plutonium-239 18 {TA21B#18 | 0052 | 24 1.8
Plutonium-239 19 [TA-z1B#19 | 0052 | 24 2.34
Plutonium-239 20 (TA-21B#20 | 0.052 | 24 2.5
Plutonium-239 21 [TA21B#21 | 0052 | 24 9.38
Plutonium-239 22 (TA-218422 | 0052 | 24 | 4.57
Plutonium-239 23 |vA21B4#23 | 0052 | 24 8.2
{Plutoniurn-239 24  [TA-21 B #24 0,052 24 0.85
[Piutonium-239 25 [ta-etB#2s | 0052 | 24 | 1.23
[Plutonium-239 26 |TA-21B#26 | 0052 | 24 | 0.0808
Plutonium-239 27  |Ta21B#27 | 0052 | 24 0.813
Plutonium-239 28 |TA-21B#28 | 0.052 | 24 | 0.485
Piutonium-239 20 [TA21B#29 | 0052 | 24 1.16
Plutonium-239 31 |TA21B#31 | 0.052 | 24 1.85
Plutonium-239 32 [TA21B#32 | o052 | 24 6.77
Plutonium-239 33 [TA-21B433 | 0052 | 24 | 2
Plutonium-239 34 [TA-21B#34 | 0052 | 24 1,64
Plutontum-23¢ 35 TA-21 B #35 0,052 24 0.485
Plutonium-239 36 [TA21B#36 | 0.052 | 24 2.7
Plutonium-239 36 ITA-21B#36 | 0.052 | 24 2.34
Plutonium-238 a7 TA-21 B #37 0.052 24 2.42
Plutonium-239 38 [TA-21B4#38 | 0052 | 24 | 6.30
Plutonium-239 39 [TA-21B#39 | 0052 | 24 | 11.9
Plutoniym-239 41  [TA-21B#41 | 0052 | 24 | 87.2
B-104
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Table B-16 (continued)

TABLE 5.1.5-4 (CONTINUED)
RADIONUCLIDES WITH CONCENTRATIONS ABOVE BACKGROUND FOR 1990 DATA

ANALYTE LOCATION | SAMPLE D uTL, SAlP | SAMPLE

1D (pCla) | (pClig) | VALUE

{pClig)
Piutonium-239 42 TA-21 B #42 0.052 24 11.9
Plutonium-239 43 TA-21 B #43 0.052 24 14.1
" [Piutonium-239 44 [TA-21 B #44 [ 0.052 24 | 20

Plutonium-239 45 TA-21 B #45 0.052 24 5.66
Piutonium-239 46 TA-21 B #46 0.052 24 10.7
Plutonium-239 47 TA-21 B #47 0.052 24 5.24
Plutonium-239 48 TA-21 B #48 0.052 24 3.79
Plutonium-23¢ 49 TA-21 B #49 0.052 24 |. 2.84
Piutonium-239 50 TA-21 B #50 0.052 24 58
Plutonium-232 51 TA-21 B #51 0.052 24 2.75
Plutonium-239 52 TA-21 B #52 0.052 24 2.17
Plutonium-239 53 TA-21 B #53 0.052 24 3.43
Plutonium-239 54 TA-21 B #54. | 0.052 24 0.352
Plutonium-239 55 TA-21 B #55 0.052 24 0.74
Plutohium-239 56 TA-21 B #56 0.052 .24 112
Plutonium-239 57 TA-21 B #57 0.052 24 0.266
Plutonium-238 58 TA-21 B #58 0.052 24 0.841
Plutonium-239 69 TA-21 B #589 0.052 24 1.13
Plutonium-239 60 |TA-21 B #60 0.052 24 2.97
Plutonium-239 61 TA-21 B #61 0.052 24 2.81
Plutonium-239 62 TA-21 B #62 0.052 24 1.77
Plutonium-239 | 63 TA-21 B #63 0.052 24 0.45
Plutonium-239% 64 TA-21 B #64 0.052 24 0.723
Plutonium-239 65 TA-21 B #65 0.052 24 .| 1.78
Plutonium-239 66 TA-21 B #66 0.052 24 1.98
Plutonium-239 67 TA-21 B #67 0.052 24 1.93
Plutonium-239 68 TA-21 B #68 0.052 24 0.43
Plutonium-239 69 TA-21 B #69 0.052 24 0.668
Plutonium-239 70 TA-21 B #70 0.052 24 0.771
Plutonium-239 | 1 TA-21 B #71 | 0.052 24 | 0.518
Plutonium-239 72 TA-21 B #72 0.052 24 0.116
Plutonium-239 74 TA-21 B #74 0.052 24 0.843
Plutonium-239 75 TA-21 B #75 0.052 24 0.0659
Plutonium-239 76 TA-21 B #76 0.052 24 0.21
Plutonium-239 77 TA-21 B #77 0.052 24 0.0762
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Table B-16 (continued)

TABLE 5.1.5-4 (CONTINUED)

RADIONUCLIDES WITH CONCENTRATIONS ABOVE BACKGROUND FOR 1830 DATA

ANALYTE LOCATION | SAMPLE ID Ut | SAL® | SAMPLE
D (PCVg) | (pCVg) | VALUE
(pCilg)
Plutonium-239 114 |B-030891-114 | 0052 | 24 | 0.413
Plutonium-239 115 |B-030891-115 | 0052 | 24 | 12.808
Plutonfum-239 116 |B-030891-116 | 0.052 | 24 | o0.29
Plutonium-239 _ 117  |B-030891-117 [ 0.052 | 24 | 1.333
Plutonium-239 118 |B-030891-118 | 0.052 [ 24 | o0.177
Plutonium-239 119  |B-030891-119 | 0052 | 24 | 1.351
Plutonium-239 120 |B-030891-120 | 0.052 | 24 | o.668
Plutonium-239 121 [B-030891-121.- [ 0.052 | 24 | 3.813
Plutonium-239 122 [B-122 0052 [ 24 | 1.61
Plutonium-239 123 [B-123 0052 | 24 | 1.02
Plutoniam-239 124 [B-124 0052 | 24 | 3.1
Plutonium-239 125 [B-125 0,052 | 24 | 2.97
Plutonium-239 126 |B-126 0.052 | 24 | 0.247
Plutonium-239 127  [B-127 0052 | 24 [ 1.0
Plutonium-239 128 [B-128 0052 | 24 | o052
Plutonium-239 129 [B-120 0052 | 24 [ 1.24
Plutonium-239 130 [B-130 0052 | 24 | o.1
Plutonium-239 131 [#131 0.052 | 24 | o0.224
Plutonium-239 132 [#182 0052 | 24 [ 0.0008
Ptutonium-239 133 #133 0.052 24 0.138
Plutonlum-239 134 #134 0.052 24 0.303
Plutonium-238 135 [#135 0052 | 24 | o.58
Plutonium-239 136  [#136 0052 | 24 | 0.136
Plutonium-239 137 |#137 0052 | 24 | o0.005
Piutonium-239 138 [#138 0.052 | 24 | 155
Plutonium-239 139 |#139 0052 | 24 | o0.172
Plutonium-239 140  [#140 0052 | 24 | 0.141
Plutonium-239 141 |#141 0052 | 24 | o0.269
Plutonium-239 142 |#142 0052 | 24 | 7.59
|Plutonium-239 143 . [#143 ] 0.0s2. | 24 | 596
Plutonium-239 144  [B-022591-144 | 0.052 | 24 [ o0.749
Plutonium-239 145 |B-022591-145 | 0.052 | 24 | 04
Piutonium-239 146 [B-022591-146 | 0.052 | 24 | 0.436
Piutonium-239 147  [B-022591-147 | 0.052 | 24 | .37
Plutonium-239 148 [B-022591-148 | 0.052 | 24 | 0.309

June 2004
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Table B-16 {(continued)

TABLE 5.1.5-4 (CONTINUED)

HADIONUCLIDES WITH CONCENTRATIONS ABOVE BACKGROUND FOH 1990 DATA

ANALYTE LGB;&J?ON SAMPLE ID gg;} . gg.a) s;&:igiéﬁ
U1 oo

Plutonium-239 149  |B-022591-148 | 0.052 24 0,571
Plutonium-239 150 |B-022591-150 | 0.052 24 0.328
Plutonium-23g9 1689 169 0.052 24 0.191
Plutonium-238 170 170 0.052 24 5.3
Plutonium-239 196 {190 0.052 24 0.524
IPlutonium-239 191 194 0.052 24 0.587
Piutonium-239 192 [B-020491-192 | 0.052 24 0.098
Plutonium-239 194  |B-020491-184 | 0.052 24 0.116
Plutonium-259 196 |B-020491-196 | 0.052 24 0,192
Plutonium-239 197  [B-020491-197 | 0.052 24 0.216
Phatonium-239 218 |218 0.052 24 0.208
Uranium 1 TA-Z21 B #1 5.45 "230 6.18

- {Uranium 2 TA-21 B #2 5.45 230 | 8.38
Uranium 12 TA-21 B #12 5.45 230 5.94
Uranium 14 TA-21 B #14 5.45 . 230 6.44
Uranium 16 |TA-21 B #s 5.45 230 | 5.95
Uranium 17 TA-21 B #17 5.45 230 7.25
Uranium 18 TA-21 B #18 5.45 230 577
[Uranium 32  [TA-21 B #32 5.45 230 | 5.77
Uranium 33 [TA-21 B #33 5.45 230 | 6.57
Uranium 34 |TA-21B#34 | 545 230 | 6.32
Uraniurm 51 |TA-21 B #51 5.45 230 | 5.81
{Uranium 52 [TA-21 B #52 5.45 2a0 | 7.8
{Uranium 81 |TA21B#81 | 548 230 | 11.02
Uranium ° 85 |TA-21 B #85 5.45 230 | 6.69
Uranium 92 |B-030801-92 | 5.45 230 | 8.7
Urarium 83  |B-030891-93 | 5.45 230 | 8.1
Uranium 94 |B-030891-94 | 5.45 230 | 6.9
|Uranium 85  |B-030881-85 | 5.45 230 | 6.3
[Uranium 98  |B-030891-98 | 5.45 230 | 8
Lranium 101 |B-030891{.101 | 5.45 230 §.6
Uranium 102 |B-030891-102 | 5.45 230 | 7.1
Uranium 103 B-030891-103 | 5.45 2380 8.7
Uranium 105 |B-030881-105 | 5.45 230 | 7.2
Uranium 108 |B-030891-108 | 5.45 230 | 6.3
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Table B-16 (continued)

TABLE 5.1.5-4 (CONTINUED)
RADIONUCLIDES WITH CONCENTRATIONS ABOVE BACKGROUND FOR 1990 DATA
ANALYTE LOCATION | SAMPLE ID UrLs | SAL® | SAMPLE
iD ‘ . {pClg) | (pCilg} | VALUE
(pCiig)
{Uranium 110 |B-030881-110 | 5.45 230 | 7.3
[Uranium 112 |B-030881-112 | 5.45 230 | s.8
Uranium 113 [B-030891-118 | 5.45 230 | 82
Uranium 114 |B-030891-114 | 545 | 230 | 5.8
IUranium 115  [B-030891-115 | 5.45 230 { 7.8
Uranium 117  |B-030891-117 | 5.45 230 | 7.3
Wranium 121 |B-030891-121 | 545 230 | 7.7
{Uranium 144  |B-030891-144 | 5.45 230 | 6.6
Uranium 145  |B-020891-145 | 5.45 230 | 6.8
Uranium | 147  |B-030891-147 | 5.45 230 9.3
Uranium 148 |B-030891-148 | 5.45 230 | 6.6
Uranium 153 B-022581-153 | 5.45 230 6.6
tranium 158 |{B-022591-158 | 5.45 230 | 6.8
|Uranium 159  |B-022591-158 | 5.45 230 | 6
Uranium 162 [B-022691-162 | 5.45 230 | 5.8
Uranium 166 B-pg21191-166 | 5.45 230 8.3
Uranium 198  |B-020491-198 | 5.45 2380 | &
Uranium 188 |B-020401-196 | 545 | 230 | 5.5
{uranium 135 [#135 5.45 230 | 5.58
Uranium 155 |B-022591-15§ | 5.45 230 | 5.8
* YT = Upper tolerance it derfved from LANL-wids data,
5 SAL = Bereening ection level.
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fnvastigation Work Plan for MDA B

Table B-17

Summary of Work Plan Specifications and Fieldwork Performed

RF1 Work Plan Specification®

Actual Fieldwork Performed

Media Number Samples Analytes Number Samples Analytes
Analyzed {Method) Analyzed {Method}
Sutface soil 80 SVOCs, inorganic 70 5VOCs, inorganic
initial compaureds, radionuelides {88 coliected for lso | compounds, radionuclides
{by gamma spectroscopy Py and lpad) {ty gamma spectroscopy
plus H3, total U, Iso Pu, and plus H3, total U, Iso Py,
Sr-80) Iso U, and Sr-80)
Surface scil 30 To be determined from initial |29 SVOCs, inorganic
subsequent investigation {assumed (35 collected for compounds, radionuciides
same as inital} H3, and 38 foriso | {by gamma spectroscopy
Fu) plus H3, total U, 150 Pu,
Iso U}
Subsurface initial | 246 YOCs, 8VOCs, inorganic 55 | VOCs, SVOCs, inorganic
{3 vertical and chemicals, radionugiides (by | (7 angle borings) chemicals, mdionuclides
5 angle borings}) | gamma speciroscopy plus {by gamma spectroscopy
H3, total U, Iso Pu, and Sr- plus M3, total U, I1so Pu,
a0} and Se-90)
Subsurface 80 To be determined from initial | { n/a
subsequent (8 vertical borings) | investigation (assumed
same as inftial)
Sediment initial [ 15 SvQLCs, incrganic 15 SVQCs, inorganic
{5 locations} compounds, radionuchdes | {5 ccations) cempounds, radicnuclides
{by gamma spectroscopy {by gamma spectioscopy
plus H3, total U, Iso Pu, and plus H3, total U, Iso Py,
890} : and Sr-80}
Subsurtace pore (0 & 21 VOCs
gas {3 from sach of the
7 borings)
Surface Flux 4] n/a 80 vOCs
EMFLUX

*“TA-21 Operable Unit FEI Work Plan for Environmental Restoration™ (LANL 1991, 07520.1)

ER2004-0243

B-108
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Investigation Work Plan for MDA B

Table B-18
Summary of Surface Soil Samples Collected in 1992 at MDA B
B
£ oy
%- % g § £ g &
= ] E & 2| & 5,2
© — c (743 0. £
P 5 E g T 0, s igle &' 8 &1 2 B
g 5 £ € & 8 &8 s|E2 & £ 2 %|¢%
5 &' % 8 §F § ¢|E 5E = 3 3 & &k
AAAGOSS | 21-01037 | 0-05 | Soil | 12691 | 12692 | — 12603 | ~ | — (12693, — | — | 12603]12693
AAADO93 | 21-01045| 0-0.5 | Soil | 12691 | 12892 | — | — | — | — | 12693 12693 | 12603 12693 | 12693
AAAOT00 | 21-01061 | 0-0.5 | Soil | 12601 | 12692 | — | 12693 — | — (126893, — | — | 12693 12693
AAAGI02 | 21-01060| 0-0.5 | Soll | 12691 | 12602 | — | — | — | — 12693 — | — |12693| 12693
AAAQ105 | 21-01067 | 005 | Soil | 12691 | 12692 | — | 12803 | — | — | 12693 | 12693 | 12693 | 12693 | 12693
AAAD109 |21-01072| 005 | Soil | 12700 | 12701 | — | — | — | — |12702] — | — |12702] 12702
AAAC204 | 21-01030 | 0-0.5 | Soil | 12741 | 12742 | — |12743| — | — 12743 — | — |12743|12743
AAADZO7 |21-01038  0-0.42 | Soi | 12741 | 12742 | — | — | — | — 12748 — | — 1274312743
AAAD21Z | 21-01047 | 0-05 | Soil | 12741 | 12742 | — | 12748 — | — | 12743 12743 12743 | 12743 | 12743
AAAD213 | 21-01047| 005 | Soil | 12741 | 12742 | — | — | — | — 12743 12743 12743 12743 | 12743
AAAD217 21-01048| 0-0.5 | Soil | 12741 12742 | — | =  — | — 12743] ~— | - |12743 12743
ARAOZZZ | 21-01057| 0-0.5 | Soil | 12758 12742 — | — | — | — 12759 — | — | 12759 12759
AAAD224 | 21-01055 0-05 | Soil | 12741 12742 — | — | — | — |12743| — | — 12743 12743
AAAD226 | 21-03056 | 0-0.5 | Soil | 12741 | 12742 | — | 12743 — | — | 12743 12743 | 12743 | 12743 | 12743
AAAD231 21-01054 005 | Soil | 12758 | 12742 | — | — | — | — 12759, — | — | 12759 12759
AAAD234 21-01062 | 0-05  Soil | 12758 | 12742 | — [ 12759 — | — 12759 - | — | 1275912759
AAADZ37 | 21-01068| 0-05 | Soil | 12758 | 12742 | — 112789 =  — | 12758 — | — | 12758 12758
AAAG248 | 21-01031| 005 | Soil | 12758 | 12742 | ~ |12789] — | —[12759| — | — 12759 12759
iAM0253 21-01040 | 0-05 Soil | 12788 : 12742 — 12759 = |~ 12758 — — 32?59%?2?5?
AAA0453 | 21-01002| 0-0.5 | Soil | 13053 | 13046 | — 13054 | — | — 13054, - | — | 13054 13054
AAAQ459 | 21-01004 | 0-0.5 | Soil | 13053 | 13046 | — 13054 — | — | 13054 — | — |13054] 13054
AAAQ4G2 | 21-01006 | 0-0.5 | Soil | 13053 | 13046 — | 13054 — | — | 13054 13054 | 13054 13054 | 13054
 AAAD466|21-01010| 0-0.5 | Soil | 13047 | 13046 | — 18045 —  — 13045 — | — | 1304513045
AAADA7G | 21-01014 005 | Soil | 13047 | 13046 | — | — | — @ — 13045, — | — | 1304513045
AAAD480 21-01017 0-0.33  Soil | 13047 | 13046 — = — | — | — 13045 | 13045 13045 | 13045 | 13045
AAAG484 | 2101020 | 005 | Soil | 13040 | 13081 [13031 13041 —  — [13041] — | — [13041 13041
AAADASE | 21-01024 | 0-0.25 | Soll | 13040 | 13031 | 13031 13041 — | — (13041 — | — | 13041 13041
AAAD495 | 21-01023| 0-0.5 | Soil | 13053 | 13046 | — | 13054 | — | ~ | 13054 | 13054 13054 | 13054 | 13054
June 2004 B-110 ERZO04-0243
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Table B-19

Frequency of Inorganic Chemicals above Background Value in
Surface Scil Samples Collecied in 1992 at MDA B

Frequency of
Fraguency of Nondetetts
Number Concentration Background | Detects Above Above
Number of of Range Value Background Background

Analyte Medium | Analyses | Defects {ma/kg) {mglkgpr Value Valug
Atuminum Sail 28 28 1500 to £9,100 28200 19/28 0/28
Antimony Soil 28 0 [0.2 to 24.9] 0.83 /28 28/28
Arsenic Soil 28 17 0.9 10 [62.3] 817 1/28 9728
Barium Soil 28 28 Bt 618 245 10/28 028
Beryllium Boil 28 20 Tl st 1.83 17728 0/28
Cadmium Soil 28 0 [081t02.0] 0.4 ofzs 28/28
Calcium Sail 28 28 1940 1o 11400 6120 428 o/28
Chromium Soil 28 26 (2.0 to 19 19.3 o/28 0728
Cobalt Boi 28 26 201014 8.64 2/28 /28
Copper Soil 28 27 [20]1057.4 14.7 3728 /28
fron Suil 28 28 4200 10 19100 21500 028 147543
Lead Sail 28 28 1110857 22.3 15/28 028
Lithium Soil 28 19 17 to 32 NA® 19/28 n/a
Magnesium Sail 28 28 430 1o 3600 46810 028 0/28
Manganese Soil 28 28 172 to 639 671 7] /28
Molybdenum Soil 28 8 0.91t0i6.2] ra 6/28 n/a
Nickel Soil 28 20 [3.0]to 13.9 15.4 0/28 0/28
Potassium Soit 28 28 737 10 41000 3460 19/28 o8
Salenium Soil 28 3 [0.2 t0 62.3] 1.52 o/28 9128
Siver Soil 28 1 [1.0]t0 10.8 1 1/28 9/28
Sodiumn Soil 28 22 [106] to 31200 915 19/28 028
Strontium Sail 28 28 9.710 166 n/a 28/28 na
Thallium Soit 28 3 13 to [62.3] 073 3/28 25128
Uranium Soil 28 28 2.74t014.2 1.82 2B/28 028
Yanadium Sait 28 28 Jto 38 396 /28 /28
Zine Soil 28 28 22110130 48.8 11/28 /28
* Background vakses from LANL 1858, 58730,
® nia = Not avaiiable.
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Table B-20
Inorganic Chemical Results Above Background Value in Surface Scil Samples Collected in 1992 at MDA B

E

g g g E :=E:' E 2 £ 5 5 E - 5 £ E g’, 5 £ _5_ E E

& 3 8 = = < < @ m S S i 8 3 5 = & & & b7 £ S i
Soil Background Value® 29200 | 0.8 8.17 295 1.83 0.4 6120 8,64 14.7 223 nia nfa 3460 1.52 1 915 na 0.73 182 488
Residential Soil Screening Levels (mgfki 7.78E+04 3.13E+01(3.9E+00 5.45E+03(1.56E+02(7.41E+01 [* 1.52E+403|3.13E+03|4.0E402 [1.6E+039(3,91E+02 F o [3.91E+02(3.91E+02( ¢  |4.69E+04(5.16E+00(1.6E+01° 2.35E+04
SWMU 21-015
AAAOSS3 | 21-01002 | 0.00-0.50 [  Soil — |etaqu|sasuy| — — || - — — | 499 [214m)| 54| — |B3s(U| 21| — 202 |535(U)| 48 | 554
AAA0459 | 21-01004 | 0.00-0.50 Soil — |28 |57 — — 7| — - - — |28 5T | — ST 23| — 264 [57140)| 38
AAAOMEZ | 21-01006 | 0.00-0.50 |  Sall — |21 552w — — 1wl - — 574 | 33 |21 550 | — [ss20| 220 | — 28 [ss2()| 39 82
AAAD4E6 | 21-01010 | 0.00-050 | Sail — |asw|se3w| — - |12 | = - - 264 |249{U}| B2(W | — 62325} | — 176 |623(L)| 5
AAAQ476 | 21-01014 | 0.00-050 |  Soll — |et3aw|s32(w| — - |y | - — — — |23 53 | — |ss2W| 21| — a7 [sm2(U| s
AAAGB0 | 2101017 | 0.00-0.33 |  Soil — |23 5721 — 25 |11 | — — — — |e2swy| T | — [sr2w| 23| — 37 |572(U)| 5.1
AAADB4 | 2101020 | 0.00-0.50 Soil - 235(U) |58.9 (W] — - 12{U) - — - 2.8 (235U | 59 (V) - 589(U) | 2.4{U) - 16 589 (U)| 456
AAAD4QS | 21-01023 | 0.00-050 Soil — |27 BT — - 1.1(U) — — — 24 |27 U 5T — [56.7{U) | 23{Y) — 149 [86.7(V) 4
AAADBY | 21-01024 | 0.00-0.25 Soil —_ 236(U) [58.9 () - - 12 (W) — - — 251 [238(U)| 5.9(U) — | 589(U)| 24(Y) - 252 |589(U)| 142
AAAC204 | 21-01030 [ 0.00-0.50 | Sol | 64800 | &) | — 380 |z | — — 25 35 27 | 4@y | 29800 [ — 108 | 19800 | 88 |20 [ 83 | 130
AAAG248 | 21-01031 | 0.00-050 |  Soil 55700 | 6(U) - 2.5 2{Y) - — - - 20 4(U) | 32600 — — 22000 67 20 6.1
AAADDES | 21-01037 | 0.00-0.50 Soil 56600 | 2(U) — 497 204 1) - - - 25 22.3 1 23500 — — 17700 10 20 (U} 4.04
AAA0207 | 21-01038 | 0.00-0.42 Soll 69100 | 8(U) — - 46 2{V) - - — - 23 4} | 41000 — - 31200 27 20 (V) 56 62
AAAD2ET | 21-01040 | 0.00-0.50 Soil 60800 | &(U) - 05 2.6 20y - - — — a 4{U) | 34000 — - 23300 B0 20() 5.1
AAADCS3 | 21-01045 | 0.00-0.50 Soil 55900 | 3(U} - 618 — 1{U) 6400 - - 57 21 0.9 25000 — - 17500 166 20 (V) 2.74 43
AAAOR12 | 21-01047 | 0.00-0.50 Sail 64300 [ 5(U} - — 3 21U - - — H 23 4(U)y | 38300 — — 27400 37 20(U) 5.87 52
AAAD213 | 21-03047 | 0.00-0.50 Sol B7400 | 8(U} —_ - 41 2{u) - — - 33 25 4{U) | 38000 —_ - 28600 38 20(U) 5.14 B0
AAAD217 | 21-01048 | 0.00-0.50 Sal 45300 | 6(U) — 340 25 2{U) | 11400 - — 26 17 4(U) | 24800 — — 16700 102 20(U) 5.75 78
AAAD231 | 21-01054 | 0.00-0.50 Soll 55600 | 6(U) - 385 2.3 2{U) 7800 14 - 29 24 4(U0y | 27700 — — 16800 110 20 (V) 65 61
AAAD224 | 21-01055 [ 0.00-0.50 Soil 58700 | B{U) 9.9 — 31 2{U) - - - - 2 4{U) | 33200 — — 25800 41 20 (V) 627 -
AAAD226 | 21-01058 | 0.00-0.50 Soil 56800 [ 6(U) - - 25 2{ - - — — 20 4{U) | 32000 — — 25200 58 20U} 5 66
AAAD222 | 21-01057 [ 0.00-050 |  Soil 59000 [ 6(U) - - 36 2{U) - - - - 24 4(U) | 34000 - — 24000 58 201U} 5.8
AAAD10Z | 21-01060 | 0.00-0.50 Soil 59600 | 3(U) — 452 228 1{U) - - - 42 27 1 25400 — — 16300 107 25 6.39 61
AAAD100 | 21-01061 [ 0.00-0.50 Soil 55900 | 3(Y) - 446 - 1 (U} - 87 - - 2.5 1 25700 — — 17800 118 20{U) 5.19 —
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Table B-20 {continued)

£
£5
2 = £ £ = £ g g E & £
£ E # E - 2 =z B g £
s 8|Sl s |2 82| |88 5|5 & s |2 038, ¢ £5
£ T | E |5 £ B % g = |38 5 |% £ |8 £ 2|2 2 |E | 2
& 1 3 gl 212 2 3 E | 3 g |3 & |8 2 lzxls 2 & £ E | &
S04 Background Velue 20 o@m a7 | 25 1@ | 04 | ;| eed | w7 | 23 - Dm0 | o1E2 0 s - o s | @8
Sediment Background Yalup < | oms | oase | w2 . o4 4| oz ar | . . . 8.3 1 . . -l am o w2
Residential Soll Screening Levels (mgikg) 7765404 313601 385400 SASESDI 1SSEAR74TEs01] 1 |LSOEM0013E03/4.06400 [16EADD A01Es02] |  AS1ES023OIEe0Z 1 A69E+DA 5166300 LEE+0T 235E.04
SWHU 21035
AAATZI | 2101082 | 0.00-050 | Soil | ssave | oGquy | - - a7tz = § = | - — b om b oaay | 000 | - - | ze | B an| 55 | —
AAADTOS | 2101067 | 300-056 | Sei | 7200 | A | -~ | 80 | ~ || — | — | — -1 R N R
ARAOT | 2101068 | 0.00-050| Sol | 86500 | &) | ~— — | et Jeaw s | — | - — | 2 | o | sl — — || s« [ma| 72 | -
ABAOTOR | 2101072 | 0.00-0.50 | Seil | BOODO | A | - | 485 | 219 |06y — | — | — B8 %7 | 09 | 23800 | — |wemo | 1z [ | 24 [ -

Note: Unils are mg/kg.

Background values from LANL 1998, 59730.

Soil screening levels from NMED 2004, 85615,

Essential nutrient, does not have an 5L

EPA Region € human health medium-specific screening levels 2003-2004 (EPA 26063, B1724).
EPA Regicn 8 PRGs fable (EPA 2002, 76866},

U = The analyte was not detected,

. n/a = Mot available,

h— Not detected or not detected above background unless otherwise marked.
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Investigation Waork Plan for MDA 8

Table B-21

Frequency of Detected Organic Chemicals in Surface Soil Samples Collected In 1992 at MDA B

Number of Number of |Concentration Range| Frequency of

Anaiyte Medium Analyses Detects (mg/kg) Detects
Agenaphthene St 28 1 [0.33]t0 1.7 1/28
Chloro-3-methylphenoi4-] Soil 28 1 [0.33] 10 2.8 1/28
Chlorophenolf2-] Soil 28 1 0.33[to 2.5 128
Dichlorabenzenea]1,4-) Seil 28 1 [0.33 to 1.6] 1728
Dinitrotoluene(2,4-] Soil 28 1 [0.33110 1.7 1/28
Nitrophenol4-] Soil 2B 1 [0.33] 1o 31 1728
Nitroso-di-n-propylaming[N-] Soil 28 1 [0.33 10 1.8} 1728
Pentachlorophenol Soil 28 1 [0.33]10 39 1/28
Phenol Soil 28 1 [033]t0 26 1/28
Pyrene Soil 28 1 [.33]t0 18 1/28
Trichlorobenzene[1,2,4-] Sail 28 1 [0.331c 1.8 1/28
ER2004-0243 B-114 June 2004
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Table B-22

Detected Organic Chemical Results in Surface Soil Samples Collected in 1992 at MDA B

- Z
a w—
5 — g <+
$ * —_ 5 - i
= has : T =)
£ | T S g 3 H
g £ 5 g B = & 8 ]
e 2 £ S S g ] & 2 o
P - T £ ; s 2 2 £ 5 S 9
> S E 5 < a 2 L] 8 3 £ 2
2 8 St E o & o &= G = ) &
=4 = e 3 = g 2 2 £ 3 ] L 2 g =
g a 3 g = 2 5 = £ £ T 3 g g
] S a = < S 8 Fa) & Z Z & i & =
Residential Soil Screening Levels (mg/kg)* 469E+03 | 31E+02 | 3.91E+02 | B60E+01 | 1.20E+02 | 49E+02¢ | 7.0E02¢ | 29BE+01 | 1.60E+04 | 230E+03 | 6.51E+02
SWHU 21015
AAO226 | 2101056 | 0.0005¢ | Soif . 17 29 25 | 14 70 3t 15 | 39 26 16 15
Note: Units are mo/kg.
a, Soil screening levels from NMED 2004, 85615,

b
-3
d. EPA Bagion 6 human health medium-specific screening levels 20032004 {(EPA 2003, 81724).

EPA Fegion 9 PRGs table (EPA 2002, 768686).
3oit Screening Level used was for the chemical compound 4-methylphenol.
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Investigation Work Plan for MDA B

Table B-23
Frequency of Radionuclides Detectedabove Background Value in
Surtace Soil Samples Collected in 1992 st MDA B

Frequency of
Detects
Number Background Above
Mediu | Number of of Value* Background
Analyte m Analyses | Detects | Concentration Range (pCifg) {pCifg} Value
Americium-241 Sail 18 13 0.00916 0.73 0.013 1116
Plutonium-238 | Soil 28 5 [0} to 0,018 0.023 0/28
Plutonium-239 Soil 28 28 00110413 0.054 24128
Strantium-80 Soil 28 g -0.310 0.9 1.31 028
Thorum-228 Soil 8 B 141023 2.28 78
Thorium-230 Soil 8 8 12019 2.29 0/8
Thorium-232 Soil B 8 1281c 2.1 238 o8
Uranium-234 Soll 8 8 1321018 259 0/8
Uranium-235 Soil B ¢ [0.04 10 0.13) ¢.2 0/8
Urarium-238 Soil 8 8 14019 2.29 08

® — Background values from LANL 1998, 58730.
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Invastigation Work Plan for MDA B

Table B-24
Radionuciide Resuits Detected above BV in Surface Soit Samples Collected in 1992 at MDA B
- o
£ & & i g S 8
243 | £ = =<t [ -
Soit Background Value® 0.013 0.054 2.28
Residential Screening Action Levels (pClig)" 39 44 2.0
SWMU 21-015
AAAQA5] 2101002 0.00-0.50 Soil 0.014 0.1286 o
AAADAED 21-01006 0.00-0.50 Soil i 0.079 —
AAADABE 21-01010 0.00-0.50 Soil — 3.245 —
AAAGABO 21-01017 0.00-0.33 Soil . s 23
AAAQ495 21-01023 0.00-050 Soail 0.073 4,132 s
AAAD4BS 21-01024 4.00-0.25 Soil 0.048 0.75 —
AAAQ204 21-01630 0.00-0.50 Soil 0.031 1.835 e
AAAQZ48 2101031 0.00-0.50 Soll 0.024 0.214 -
AAADOBS 2101037 0.00-0.50 Soil 0.046 0.513 e
AAADZGT 21-G1038 0.00-0.42 Soil e 0.073 —
AAAQZED 2101040 0.000.80 Soil e 0.0%4 s
AAADDBR 21-01045 0.00-0.50 Soil — 0.344 —
ARAGZ212 21-01047 0.00-0.50 Soil 0.014 0171 e
AAADZ13 21-01047 0.00-0.50 Soit — 0131 -
AAADZ17 21-01048 0.00-0.50 Soil — 0775 -
AAAD231 21-01054 0.00-0.50 Boit — 2.0498 e
AAAD224 21010565 0.00-0.50 Soil — 0.735 o
AAAL226 21-01056 0.00-0.50 Soil 0.05 0.921 e
AAALZPD 2101057 0.00-0.50 Soil - 0.9 e
AAAD1IDZ2 21-01060 0.00-0.50 Soil . 1.351 e
AAAGTO0 21-01061 4.00-0.50 Soil .071 1.369 -
AAADZ34 21-01662 0.00-0.50 Sall — 0106 -—
AAADT05 21-01067 0.00-0.50 Sail 0.029 0573 —
AAA0237 2101068 0.00-0.50 Soil —— 0.115 o
AAAD109 2101072 4.00-0.50 Sl - 0.625 —
Note: Units are pCifg.
a. Backgroured values from LANL 1398, 59730,
b. Soi radionudlide screening action levels from LANL 2002, 73705.
€. Not detected or not detected above background unless otherwise marked.
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Table B-25
Summary of Subsurface Samples Collected inn 1998 at MDA B (Tulf)
§
-
3 g £
s 2 e : i g : £ 3
= S £ = x “ = = E 2 2 2
g g £ 3 & 8| 8| E| 2 & g B
S 8 & | = = 5 & & | E |2 B | &
MD21-98-0101 | 2110881 | 28-30 | Tuff 4577R 4576H | 4578R | 4578R | 45781 | 4878R | 4578R | 4578R
MD21-98-0102 { 21-10881 | 38-40  Tulf aB77H | 4576R | 4578R | * | 45781 | 4578R | 4578R  4578R
MD21-98-0103 | 21-10551 | 49-50 | Tuff 45771 4576R | 4578BR | 4878R | 4578R | 4578R | 4578R | 4878R
MD21-98-0105 | 21-10551 | 59-680 | Tuff 45770 | 4576R | 4578R | 45781 | 4578R | 45780 | 4578R | 4578F
MD21-88-0106 | 21-10551 | 69-70 | Tult 45778 | 4576R | 45780 | 4578R | 4578R | 4578R | 4578R | 4578R
MD21-98-0107 | 21-10551 @ 79-80 | Tuff 4583R 4582R | 45841 | 4584R | 4584R | 4584F | 4584R | 4584R
MD21-98-0108 @ 21-10551 | 88100, TuH 4587R 4586H  4588H  4588R | 4588R | 4588R | 4588H | 4588R
MD21-98-0110 | 21-10551 | 88-90 | Tuff 4583R AB8PR | 45841 4584R | 4584 | 45841 | 4584R | 4584R
MD21-98-0123 | 21-10562 | 26-30 | TuH 4592R | 4581R | 45830 | 4533R | 4503 | 4593R | 4593H | 4583R
MD21-98-0124 | 21-10552 | 39-40 | Tuff 4592R | 45918 | 4593R  4593R | 4593R | 4593R | 4593R | 45930
MD21-88-0125 | 2110852 | 458-50 | Tuff 4601R 46800R | 4602R | 4602F | 4602R | 468028 | 4602R | 4602R
MD21-98-0127 | 21-10662 | 59-60 | Tuff 4801R | 46007 | 4602R | 4602R | 46028 | 4602R 46021 | 4602R
MD21-98-0128 | 2110552 | 69-70 | Tuff 4801H 4600R 48021 | 4602R | 4802R 48028 | 4802R | 4602H
MD21-88-0129 | 21-10652 . 79-80 | Tulf 4601R | 4600R | 4802R | 4602R | 4602R | 4802R | 4602R | 4802R
MD21-98-0130 | 21-10552 | 85-80 | Tulf 46571 4856R  4838R  4658R | 46588 | 4658R | 4658R @ 46858R
MD21-98-0131 | 21-10552 | 98-100 | Tuif 4657R | 46560 | 4558R | 4658R  4658R | 46581 | 46581 | 4658R
MDZ1-98-0146 | 21-10853 | 27-30 | Tuft 468190 | 4618R  4620R | —  4620R | 4620R | 4620R | 4620R
MD21-88-0147 | 21-10553 | 28-30 | TuHt 45619R 43188 | 4620R — 4620R | 4620R | 4620R | 4620R
MD21-98-0148 | 21-10653 | 39-40 | Tuff 468190 | 4818R | 4620R 1 — | 48208 | 4820R | 4620R | 4620R
MD21-88-0150 | 21-10553 | 48-50 | Tuff 4518R 4818F | 4620R —_ 4620F | 4820F | 4620R | 4620R
MD21-88-0151 | 2110553 | 59-60 | Tuff 4619R 4818R | 4620R i 46201 | 4620R | 4620H | 4620R
MD21-98-0152 | 21-10883 | 69-70 | Tuff 46228 4621R | 46231 | 4623R | 4623R | 4623R | 4823R | 4623R
MD21-98-0153 | 21-10853 | 79-80 | Tuif 4622°  4821R | 4B23R | 4623F | 4623R | 4623R | 4623R | 4623R
MD21-98-0155 | 21-10553 | 89-80 | TuH 4822R 4621R | 46231 | 4623R | 4623R | 4623R | 4623R | 4623R
MD21-898-0156 | 21-10553  99-100 | Tuff 4622R | 4621R | 4623R | 4625R | 4623R | 4623R | 4623R | 4623R
MD21-898-0168 @ 21-10554 | 23-24 | Tuft 4682H 4581R | 46831 | 48831 | 4683R | 4683R | 4683A | 4883R
MD21-98-0160 & 21-10554 | 39-40 | Tuff 4682R | 4681R | 46831 | 4683R | 46831 | 46831 | 4683R | 4683R
MD21-98.0171 | 21-10854 | 49-50 | Tuft 4682FR 4881H | 46831 1 4683R | 4683FR | 46838 | 4683R | 4683R
MD21-88-0172 | 21-108564 | 59-60 | Tuff 4682R 4681H | 48831 | 46831 | 46831 | 4683R | 4683R | 4683R
MD21-98-0173 | 21-10554 | 6870 | Tuff 4682H 46811 | 4683R | 46831 | 48831 | 4683R | 4683R | 4683K
MD21-98-0174 1 21105884 | 79-80 | TuH 4682R 4581  4883R | 4683R | 4683R | 4683H | 4683RK | 4883H
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Investigation Work Plan for MDA B

Table B-25 (continued)
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MD21-98-0175 | 21-10554 | 89-90 | Tuff 4685R | 4684R | 4686R | 4686R | 4686R | 4686R | 4686R | 4686R
MD21-98-0177 | 21-10554 | 99-100 | Tuff 4685R | 4684R | 4686R | 4686R | 4686R | 4686R | 4686R | 4686R
MD21-98-0189 | 21-10555 | 29-30 Tuff 4707R 4706R | 4708R | 4708R | 4708R | 4708R | 4708R | 4708R
MD21-98-0190 | 21-10555 | 39-40 | Tuff 4707R | 4706R | 4708R | 4708R | 4708R | 4708R | 4708R | 4708R
MD21-98-0191 | 21-10555 | 49-50 | Tuff 4707R | 4706R | 4708R | 4708R | 4708R | 4708R | 4708R | 4708R
MD21-98-0193 | 21-10555 | 59-60 | Tuff 4734R | 4733R | 4735R | 4735R | 4735R | 4735R | 4735R | 4735R
MD21-98-0194 | 21-10555 | 69-70 [ Tuff 4734R | 4733R | 4735R | 4735R | 4735R | 4735R | 4735R | 4735R
MD21-98-0195 | 21-10555 | 79-80 Tuff 4734R 4733R | 4735R | 4735R | 4735R | 4735R | 4735R | 4735R
MD21-98-0196 | 21-10555 | 88-90 | Tuff 4731R | 4730R | 4732R | 4732R | 4732R | 4732R | 4732R | 4732R
MD21-98-0197 | 21-10555 | 88-90 | Tuff 4731R | 4730R | 4732R | 4732R | 4732R | 4732R | 4732R | 4732R
MD21-98-0199 | 21-10555 | 99-100 [ Tuff 4731R | 4730R | 4732R | 4732R | 4732R | 4732R | 4732R | 4732R
MD21-98-0211 | 21-10556 | 29-30 | Tuff 4768R | 4767R | 4769R | 4769R | 4769R | 4769R | 4769R | 4769R
MD21-98-0212 | 21-10556 | 39-40 | Tuff 4768R | 4767R | 4769R | 4769R | 4769R | 4769R | 4769R | 4769R
MD21-98-0213 | 21-10556 | 49-50 | Tuff 4768R | 4767R | 4769R | 4769R | 4769R | 4769R | 4769R | 4769R
MD21-98-0215 | 21-10556 | 59-60 | Tuff 4768R | 4767R | 4769R | 4769R | 4769R | 4769R | 4769R | 4769R
MD21-98-0216 | 21-10556 | 69-70 | Tuff 4790R | 4789R | 4791R | 4791R | 4791R | 4791R | 4791R | 4791R
MD21-98-0217 | 21-10556 | 79-80 | Tuff 4790R | 4789R | 4791R | 4791R | 4791R | 4791R | 4791R | 4791R
MD21-98-0218 | 21-10556 | 89-90 | Tuff 4790R | 4789R | 4791R | 4791R | 4791R | 4791RB | 4791R | 4791R
MD21-98-0219 | 21-10556 | 99-100 | Tuff 4790R 4789R [ 4791R | 4791R | 4791R | 4791R | 4791R | 4791R
MD21-98-0236 | 21-10557 | 29-30 Tuff 4845R 4844R | 4846R | 4846R | 4846R | 4846R | 4846R | 4846R
MD21-98-0237 | 21-10557 | 39-40 Tuff 4845R 4844R | 4846R | 4846R | 4846R | 4846R | 4846R | 4846R
MD21-98-0238 | 21-10557 | 49-50 | Tuff 4845R | 4844R | 4846R | 4846R | 4846R | 4846R | 4646R | 4846R
MD21-88-0240 | 21-10557 | 59-60 | Tuff 4845R | 4844R | 4846R | 4846R | 4846R | 4846R | 4846R | 4846R
MD21-98-0241 | 21-10557 | 69-70 Tuff 4849R 4848R | 4850R | 4850R | 4850R | 4850R | 4850R | 4850R
MD21-88-0242 | 21-10557 | 79-80 Tuff 41849R 41848R | 4850R | 4850R | 4850R | 4850R | 4850R | 4850R
MD21-98-0243 | 21-10557 | 89-90 Tuff 41849R 4848R | 4850R | 4850R | 4850R | 4850R | 4850R | 4850R
MD21-98-0244 | 21-10557 | 99-100 | Tuff 4849R | 4848R | 4850R | 4850R | 4850R | 4850R | 4850R | 4850R
Note: Depths are angled distance from top of borehole, not vertical depth below ground surface.
* — = Not detected or not detected above background unless otherwise marked.
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investigation Work Plan for MDA B

Table B-26
Frequency of Detected Radionuclides above Background in
Subsurface Samples Collected in 1998 at MDA B

Frequency of

Number of Number | Concentration Range | Background Detects Above
Analyte Medium | Analyses | of Detects (pCifg) Values (pCilg) Background

Americium-241 Tuff 58 2 [-0.0129] to 13.09 n/a 2/58
Cesium-134 Tuff 53 0 [-0.082 to 0.072] n/a 0/53
Cesium-137 Tuff 53 0 [-0.078 to 0.052] n/a 0/53
Cobalt-60 Tuff 51 0 [-0.089 to 0.11] nfa 0/51
Europium-152 Tuff 53 0 [-0.3 10 0.1] n/a 0/53
Plutonium-238 Tuff 58 0 [-0.026 to 0.196] n/a 0/58
Plutonium-239 Tuff 58 8 [-0.003] t0 43.5 n/a 8/58
Ruthenium-106 Tuff 52 0 [-0.84 to 0.64] n/a 0/52
Sodium-22 Tuff 53 0 [-0.1 to 0.065] n/a 0/53
Strontium-90 Tuff 58 1 [-0.56]t0 10.9 n/a 1/58
Tritium Tuff 58 21 [-0.01] to 269 n/a 21/58
Uranium-234 Tuff 58 58 0.576to 4.04 1.98 1/58
Uranium-235 Tuff 58 51 [0.0244] to 0.175 0.09 1/58
Uranium-238 Tuff 58 1 [0.602] to 3.92 1.93 1/58

a. Background values from LANL 1998, 59730.

b. Mot applicable.
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Radionuclides Detected above Background Value in Subsurface Samples Collected in 1998 at MDA B

Table B-27
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Qbt 2,3,4 Background Value® 1.98 0.09 1.93
Residential Screening Action Levels (pCilg)° 39 44 57 890 63 17 86

SWMU 21-015

MD21-98-0101 | 21-10551 | 29.00-30.00 | Tuff —° — — 0.1 — - —
MD21-98-0102 21-10551 39.00-40.00 Tuff — — — 0.3 — — —
MD21-98-0103 21-10551 49.00-50.00 Tuff — — - 11.9 — —_ —
MD21-98-0105 21-10551 59.00-60.00 Tuff — — — 269 — —_ —
MD21-98-0106 21-10551 69.00-70.00 Tuff — — —_ 178 — — —
MD21-98-0107 21-10551 79.00-80.00 Tuff 0.0227 — —_ 55 — — —
MD21-98-0110 21-10551 §9.00-90.00 Tuff — - — 3.06 - — —
MD21-98-0108 21-10551 | 99.00-100.00 | Tuff — — — 0.75 — — —
MD21-98-0130 21-10552 | 89.00-90.00 Tuff — — — 0.07 — — —
MD21-98-0131 21-10552 | 99.00-100.00 | Tuff — — — 01 — — —
MD21-98-0151 21-10553 | 59.00-60.00 Tuff — — — 0.05 — — —
MD21-98-0153 21-10553 | 79.00-80.00 Tuff — — — 0.08 — — —
MD21-98-0155 21-10553 | 89.00-80.00 Tuff — — — 0.09 — — —
MD21-98-0156 21-10553 | 99.00-100.00 | Tuff -_ — —_— 0.1 — — —
MD21-98-0168 21-10554 | 23.00-24.00 Tuff 13.09 435 10.9 — — — —
MD21-98-0168 21-10554 | 39.00-40.00 Tuff — 0.044 —_ 0.08 — — —
MD21-98-0171 21-10554 | 49.00-50.00 Tuff - 0.18 — 0.05 — — —
MD21-98-0172 21-10554 | 59.00-60.00 Tuff —_— 0137 — 0.05 — — —
MD21-98-0173 21-10554 | 69.00-70.00 Tuff — 0.061 — 0.06 — — —
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Table B-27 {(continued)
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MD21-98-0174 | 21-10554 | 79.00-80.00 | Tuff — — — 0.05 — — —
MD21-98-0175 | 21-10554 | 89.00-90.00 | Tuff — 0.169 — 0.26 — —
MD21-98-0177 | 21-10554 | 99.00-100.00 | Tuff — — — 0.1 — — —
MD21-98-0190 | 21-10555 | 39.00-40.00 | Tuff — 0.05 — — — — —
MD21-98-0191 | 21-10555 | 49.00-50.00 | Tuff — 0.078 — — — — —
MD21-88-0240 | 21-10557 | 59.00-60.00 | Tuff — — — — 4.04 0.175 3.92

Note: Units are pCi/g.

Depths are angled distance from top of borehole, not vertical depth below ground surface.

a. Background values from LANL 1998, 59730.
b. Soil radionuclide screening action levels from LANL 2002, 73705.
¢. Not detected or not detected above background unless otherwise marked.
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investigation Work Flan for MDA B

Table B-28
Frequency of inorganic Chemicals above Background Value in

Subsurface Samples Collected in 1998 at MDA B

Frequency of
Number | Number | Concentration | Background | Detects Above Frequency of
of of Range Value* Background | Nondefects Above
Analyte | Medium | Analyses | Detects {ma/ka) {mgikg) Value Background Value
Aluminuem Tuff 58 58 110 10 8700 7340 1/58 0/58
Antimony Toff 35 0 1010 11] 0.5 0735 35/35
Arsenic Tuit 58 40 (053110 3.7 2,79 3/58 /58
Barium Tuft 58 58 211038 456 0/58 /58
Baryllium Tuff 58 8 [051}ic 1.2 1.21 0/58 0/58
Cadmium Tuff 58 i6.511to 37 183 1158 0/58
Calcium Tuff 58 58 150 1o 1500 2200 /58 /58
Chromium Tuff 58 43 {1ito b8 7.14 /58 /58
Cobalt Tuft 58 7 HACEN] 3.14 0/58 /58
Copper Tuf 55 22 {1104 4.66 0/es /885
fron TuHf 58 58 1200 to 8300 14500 0/58 /58
Lead Tutf 55 54 10.27] 10 61 1.2 5/55 0/55
Magnesium Tuff 57 57 44 to 1300 168¢ /57 0/57
Manganese | Tuff 53 53 10010 310 482 0/53 /53
Mercury Tulf 58 1 [G.1]tc 0.13 1 1/58 38/58
Nickel Tulf 58 12 2]t 4.2 6.58 0/58 0/58
Potassium T 58 58 7210 970 3500 0/58 0/58
Selenium Tuff 58 G [0.52 10 1.1] 0.3 /58 58/58
Silver Tuff 58 0 12 to 2.5] 1 0/58 58758
Soddium Tuff 58 58 4310 19D 2770 /58 /58
Thaliium Tuft 58 0 026w 2.2 1.1 0/58 8/58
Vanadium Tuff a8 46 (082l 8.8 17 o0/58 /58
2inc Tuff 58 58 Sto 110 63.8 1/58 0/58
* — Background values from LANL 1988, 59730,
ER2004-0243 B-123 June 2004



002 sunyg

¥a-g

EPEO-2002HS

Table B-29
Inorganic Chemical Results above Background Value in Subsurface Samples Collected in 1838 at MDA B
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Qbt 2,3,4 Background Value® 7340 0.5 279 1.63 1.2 0.1 0.3 1 1.1 835
Residential Soil Sereening Levels (ma/kg)® 7786404 | 3136401 | B.9E400 | 7.41E+01 | 4.0E402 | L.OOE+05 | 3.91E+02 | 3.91E+02 | 5.16E+00 | 2.35E+04
MD21-98-0101 | 21-10551 | 29.00-30.00 | Tuft - MU | - — — oty |ossu | 21U — -
MD21-98-0102 | 21-10581 | 30.00-40.00 | Tuff — 11 U — — - 011 (U) | 054 (US| 22 (UJ) — -
MD21-98-0103 | 21-10551 | 49.0050.00 | Tuff — 11 (Ud) — — —~ 011 (U) | 054U | 22N — —
MD21-98-0105 | 2110551 | 59.00-60.00 | Tuff - 11 (Ug) —_ — — | 1T | 056 | 22U - —
MD21-98-0106 | 2110551 | £9.00-70.00 | Tuff — 11 {00 . - — e GB5UY | 22U - -
MD21-98-0167 | 21-105581 | 79.00-80.00 | Tuff — — — — - o1 | i@ z2 - —
MD21-98-0110 | 21-10551 | 80.00-60.00 | Toff - — — — B3 oW | 11w | 2z — —
MD21-98-0108 | 2110551 | 99.00-100.00 | Tuff - — — — — lenw | 11w | 22w — —
MD21-98-0123 | 21-10552 | 29.00-30.00 | Tuff — - - — - oMUy | LI | 22 — —
MD21-98-0124 | 21-10652 | 30.00-40.00 | Toff — — — —_ — oW | 11w | 22(w — —
MD21-968-0125 | 2110552 | 49.00-5000 | Tuff — - — — — Lonran | 053U | 21 - —
MD21-98-0127 | 2110552 | 59.00-6000 | Tuff - - — - — 041 (W) | 0B | 21U — -
MD21-98-0128 | 21-10552 | 69.00-70.00 | Tuff - — — — — 011 (V) | 054qUy | 22U . —
MD21-98-0129 | 21-10652 | 79.00-80.00 | Tuff - — — - — o1 | 0B | 22 — -
MD21-98-0130 | 21-10852 | 89.00-90.00 | Tuff — — — — — oty | 084 | 22U — —
MD21-98-0131 | 21-10552 | 99.00-100.00 | Tuff — - - — - 011U} | 054(U0) | 22() - —
MD21-98-0146 | 21-10853 | 27.00-30.00 | Tuff — — — — - o1y | 0s3W) | 21 W — -
MD21-98-0147 | 21-10558 | 20.00-3000 | Tuff — — — — — O | 0530 | 21w — —
MD21-98-0149 | 2110553 | 39.0040.00 | Tuft - - — — — o1 | osa | 220 — —
MDZ1-98-0160 | 21-10863 | 40.00-5000 | Tuff — — - - - G | 0S5 | 22 — —_
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Table B-29 {continued)
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Qbt 2,34 Background Value 7340 0.5 278 1.63 11.2 0.1 03 1 1.1 835

Residential Soil Screening Levels (mg/kg) 7.78E+04 | 3.13E+01 | 3.9E+08 | 741E+01 | 4.0E+02 | 1.00E408 | 3 81E+02 | 3MME+02 | 816E+00 | 2.35E404

MD21-98-0151 21-10R53 59.00-60.060 Fuff — — _ — - 81340 0634 2.5 (L) e e
MD21-88-0152 21-105563 69.00-70.00 Tusft e e s e o 011 i a0.54 1 2.2 (W0 v s
MD21-88-0153 | 21-10553 | 79.00-80.06 @ Tuff - - — — — QIT{ | oB4dUy | 22(W) — —
MD21-88-0155 | 21-10883  89.00-90006  Tuff - — - - — AT | 053 | 21(U) — -~
MD21-98-0156 | 21-10553 | 59.00-100.00 | Tuff - —_ - — — Q11 i | 054 2.2 (U) — -
MD21-98-0168 2110554 23.00-24.00 Tuft e 10 {L) e 37 - 0.13 1{W) 2.1 (L) — 110
MD21-88-0169 21105584 38.00-40.00 Tuif e 110 s s — 011 {L 1.1 {U} 2.1 — —
MD21-88-0171 | 2110854 | 49.00-50.00 | Tuff - 104U — —_ - — 1 2.1 {U) — —
MD21.98-0172 | $£1-10554 | 59.00-60.00 | Tuff — 10 () — — — - 1{L) 2100 — -
MD21-98-0173 | 21-10854 | 60.00-7000 | Tu# - 10:44) — — — — 1{h 214 — —_
MD21-98-0174 21=10554 79.00-80.00 Tuff _ 10 {h — - [ — 1{h 21ih o —
MD21.98-0175 | 21-10554 = 89.009000 | Tuff - 10 (U} e — — - 1{Uy 2.1 (U — —
MD21-98-0177 21-105584 §9.00-100.00 Tuff — 1047 e o o e 1{ 2.14{Lh s e
MD21-98-0188 21-105855 29.00-30.00 Tuff - — - v - [ 14{U} 2{U —_— —
MD21-98-0190 | 21-10555 | 39004000 | Tuft — - — — —_ e 1{U z2{ — -
MD21-38-0191 | 21-10555 | 49.00-50.00 | Tul — - — — — 011 (L) | 11U 2.1 (U — -
MD21-08-0193 | 21-10855 | 59.00-60.00 | Tus — 10 (U — - —_ — 1(U} 2.1 (U —- —_
MO21.98.0194 21-108858 68 00-70.00 Tuft e 10 {t) —r — — -— 1{W) 2140 — —
MO21-98-0195 21105858 78.00-80.00 Tuft B 10 {U} — — — o= 1({Lh 23 e -
MD21-98-0196 | 21-10855 | 88.00-9000 | Tuff — 10 (L} — — — - 1{U) 21 () o —
MD21-98-0197 | 21-10555 | 88.00-90.00 | Tuff — 10 (W) — - — — 1{U} 2.1 U - —
MD21-08-0199 21-10855 99.00-100.00 Tuff — 10 L) e e i - 1 (W} 21{hn Jr—. -
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Table B-29 {continued)

e
§ g g £ 5 g 2 5 2 g E
t s 5 f oz %0835 Fofos i,
& S & = = < < i} 2 2 & B = &
Qbt 2,3.4 Background Velue 7340 05 279 | 163 112 6.1 6.3 1 11 635
Residential Scil S¢reening Levels (mg/kg) 7.78E+04 | 313E+01 | 3836400 | 7.41E+01 | 40E+02 | 1.00E+05 | 391E+02 | 3.01E+02 | 5.16E+00 | 2.35E+04
MD21-98-0211 | 21-10856 | 28.00-30.00 | Tuff | — e | — _ - — T | 21 — —
MD21-980212 | 21-10556 | 39.00-4000 | Tuff |  — o | — — — — T | 21 - —
MD21-98-0213 | 21-10556 | 49.0050.00 | Tuff | — w0y | - - - — T | 21w — —
MD21-98-0215 | 21-10556 | 59.0060.00 | Tuff | — oM | - — — - 1w | 21 - -
MD21-98-0216 | 21-10566 & €9.00-70.00 | Tuff | 8700 1 (U 37 — — 011 (W) | 085() | 22U - —
MD21-98.0217 | 21-10556 | 79.0080.00 | Tuft | — 1w | 29 — — o) | 054 | 22 — —
MD21-98.0218 | 2110566 | 89.06.90.00 | Tuf | My | - - — e | osauy | 22 — -
MD21-98-0218 | 21-10556 | 99.00-100.00 | Tuff — 15 () — — - — os2()) | 21 — -
MD21-98-0236 | 21-10557 | 29.0030.00 | Tuf |  — M) | 33 - — LonW | 1w | 2z | z2 -
MD21-98-0297 | 21-10857 | 39.0040.00 | Tuff | - n | — - — ey | LI | 21 | 21) —
MD21-98-0238 | 21-10557 | 49.00-50.00 | Tuft — 1 W — - 22 oAty | 1w | 22 | 22 -
MD21-98-0240 | 21-10857 | 59.00-60.00 | Tuf | — W | - — g1 | otQ | LW | 220 | 22(U) -
MD21-98-0241 | 21-10857 | 69.00-70.00 | Tuff | — Hw | - — 8 0N | 11U | 22 | 22w —
MD21-98-0242 | 21-10557 | 79.00-80.00 | Tuff — 11 (U} — — 12 oMWy | 1w | 22 | 22 —
MD21-98-0243 | 21-10557 | 86.00-90.00 | Tuf | - Hw | - — — loeonw | 1w | 220 | zow —
MD21-980244 | 2110857 | 99.00-10000 | Tuff | — 1w | — - — Jonw | 11w | z2@ | 22 -

Notes  Units are mgfkg.
Depths are angled distance from top of borehole, not vertical depth below ground surfacs.

®ap U

Background values from LANL 1998, 59730,

Soil screening levels from NMED 2004, B5615.
— = Not detected or not detected above background unless otherwise marked.
UJ = The analyte was not detected, with an expectation that the reported result is more uncertain then usual, and is estimated.
U = The analyte was not detected.
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investigation Work Plan for MDA B

Table B-30
Summary of Pore Gas Sample Resulis Collected in 1898 at MDA B
Hesult Collection
Sample ID Location ID Analyte Name {ppbv) Date

Mb21-98-0226 21-10656  |Benzene 23 1/2/1058
MD21-98-0245 21-10557 [Banzene 16 10/8/1998
MD21-98-0238 21-10557  |Benzene 14 10/7/1998
MD21-98-0176 21-10554  [Benzene 8.4 3/23/1998
MD21-98-0198 21-10555 |Benzene 7.9 /2841998
MDZ1-96-0170 2110554 [Benzene 7.2 972271098
MD21-88-0138 21-10552  |Benzene 6.6 W15/1898
MD21-88-0192 2110655 |Benzene 6.6 9/25/1938
MD21-98-0256 21-10557 |Benzene 4.8 10/8/1988
MD21-98-0182 21-10554 |Benzene 44 9/24/1998
MD21-98-0126 21-10552 |Benzene 37 9/111988
MD21-98-0154 21-10553 |Benzene 34 9/18/1898
MD21-98-0108 21-10551 |Benzene 33 9/4/19908
MDz1-98-0114 21-10551 |Benzene 053 9/10/1998
MD21-98-010%9 21-10551  |Carbon Tetrachloride 14 /441998
MD21-98-0258 21-10557  {Carbon Tetrachicride 78 1/8/1998
MD21-98-0104 21-10551  iCarbon Tetrachicride 84 89/3/1998
MD21-98-0245 21-10557  iCarbon Tetrachloride 4.8 10/8/1998
MD21-98-0226 21-10556 Carbon Tetrachicride 3 1/2/1998
MD21-98-0239 21-10557  Carben Tetrachloride 22 10/7/1988
MD21-98-0109 21-105851  Chloroform 56 9/4/1998
MD21-98-0104 21-10551  (Chloroform 29 S/311598
MD21-98-0256 21-10887  (Chioroform 1.3 10/8/1998
MD21-98-0226 21-10356  [Chicroform .76 10/2/1998
MD21-88-0245 21-10557  Chioroform .69 10/8/1098
MD21-88-0108 21-10551 Chioromethane 7.8 9/4/1958
MD21-98-0256 21-105857  Dichlorodifluoromathane .87 10/8/1988
MD21-98-0238 21-10557 Dichiprodifluoromathane .68 10/7/1998
MD21-98-0138 21-10552 Dichlorodiflucromethane .85 9/15/1998
MD21-88-0226 21-10556  Dichlorodifluoromethane 082 10/2/1998
MD21-88-0114 21-10551  Dichlorodiflucromethane .58 9/10/1998
MD21-38-0154 21-10553  Dichlorodiflucromethane 0.59 9/18/1998
MD21-88-023% 21-10557  [Ethythenzens 28 10/7/1998
MD21-28-0245 21-10887  [Ethylbenzens 2.3 10/8/1998
MD21-98-0198 21-10555 |Ethylbenzens 1.8 9/28/1998
MD21-98-0258 21-10557  |Ethylbenzene 1.3 10/8/1988
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Table 8-30 {continued)
Result Collection
Sample ID Location ID Anaiyte Name {ppbv} Date

MD21-98-0228 21-10556  Ethylbenzene 12 o/2/1988
MDZ21-88-0138 21-10582 Ethylbenzene 0.66 9/15/1998
MD21-98-0128 21-10552 Methylene Chloride 15 9/11/1698
MD21-98-0226 21-10656  |Styrene 1.2 21998
M21-98-0230 21-10557 |Styrene 1.1 10/7/1998
MD21-98-0245 21105657  Styrene 0.87 10/8/1998
MD21-98-0108 2110551 |Tetrachiorosthene 10 9/4/1998
MD21-88-0104 21-105651  Tetrachlorogthene 4.4 9/3/1998
MD21-98-0256 21-10857 [Tetrachlorosthens 1.5 10/8/1988
MD21-98-0245 21-105857  (Tetrachioroethens 1.2 10/8/1998
MDO21.88-0235 2110857  |Tetrachlorogthene 0.9 16/7/1558
MD21-98-0238 21-10557 Toluene 36 10/7/1898
MD21-98-0256 21-10657  {Toluene 28 10/8/1998
MD21-9B-0245 2110857  Toluene 23 10/8/1598
MD21-98-0226 21-10556 Toluene 19 10/2/1998
MD21-98-0109 21-10551  {Toluene 16 5/4/1998
MD21-88-0126 2110552 Toluene 15 9/11/1998
MD21-88-0198 21-10555  |Toluene 13 9/28/1398
MD21-98-0178 21-10554  Toluene 11 9/23/1998
MD21-88-0170 2110554 Toluene 9.9 922/1998
KMD21-88-0104 21-10851  |Toluens 9.6 8/3/1098
MD21-98-0182 21-10585 [Toluena 88 9/25/1998
MD21-98-0138 21-10552  Toluene 7.8 911571958
MD21-98-0182 21-10854  [Toluens 6.1 9/2411588
MD21-98-0214 21-10556 [Toluene 4.8 8/30/1098
MD21-98-0132 21-10552  Tolusne 4.1 8/14/1998
MD21-98-0154 21-10553 |Toluene 4 9/18/1998
MD21-88-0114 21-10551  |Toluene 2.1 9/10/19598
MD21-98-0160 21-10553  Toluene 1.8 9/18/1998
MD21-08-0204 21-10555 [Toluene 1.3 9/28/1998
MD21-98-0148 21-10553  [Toluene 1.1 9417/1998
MD21-98-0220 21-10586 Toluene 0.88 10/1/1908
MD21-88-0132 21-10852  [Trichiore-1,2,2-trifluoroethane[1,1,2-] 9.1 9/14/1598
MD21-98-0128 21-10552 |Trichlore-1,2 2-triflucrosthane]1,1,2-] 8 9/11/19498
MD21-98-0170 21-10554  Trichloro-1,2,2-trillucreethane[t,1,2-] 4.4 9/22/1998
MD21-08-0214 2110558  [Trichioro-1,2.2-rfluoroethane[1,1,2-} 2.9 9/30/1998
MD21-98-0192 = 21-10555 |Trichioro-1,2 2-trifluoroethane(1,1,2-) 2.4 6/25/1998
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Table B-30 {continued}

Result Collection
Sample ID Location ID Analyte Nama {ppbv) Date

MDZ1-98-0204 21-10555  [Trichipro-1,2,2 trifluorosthane(1,1,2-] 2.4 9/28/1998
MD21-98-0198 21-10555 [Trichloro-1,2.24rfiuoroethane(t,1,2-] 2.1 9/28/1998
MO21-88-0176 21-10554  [Trichloro-1,2 2rifluoroethaneft.1,2-] 21 9/23/1998
MD21-88-0138 21-10882  [Trichloro-1,2 2-triftuoroethanef1,1,2- 14 9/15/1998
MD21-98-0160 2110853 Trichloro-1,2 2-trifluoroethanef1,1,2-} 1.4 9/18/1998
MD21-98-0154 21-10883  [Trichloro-1,2 2-triflucroethanei1,1,2-] 1.2 9/18/1998
MD21-98-(1148 21-105883  [Trichiore-1,2,2-trifluorosthanelt,1 2] 0.78 97171998
MD21-98-0126 21-10552  Trichloroethanef1,1,1-] 190 9/11/1948
MD21-98-0170 21-10554  [Trichloroethane[1.1,1-] 100 9/22/1998
MD21-98-0214 21-10556 (Trichloroethanef1,1,1-] 48 9/30/1998
MD21-98-0176 21-10554  [Trichloroathanel1,1,1-] 45 9/23/1898
MD21-88-0204 21-105855  (Trichlorosthane{1,1,1-] 39 9/28/1988
MD21-88-01982 21-10555 [Trichloroethansel1,1,1-} 38 9/25/1998
MDZ21-88-0198 21-10555  |Trichloroethans1,1,1-] 33 9/28/1998
MD21-58-0138 21-10552 Trichloroethane]1,1,1-} 30 8/15/1998
MD21-98-0182 2110554 Trichiorosthane{1,1,1-] 28 9/24/1998
MDZ1-88-0104 21-10551  Trichioroethane]1,1,71-} 28 9/3/1998
MD21-88-0160 2110553  Trichloroethane[1,1,1-] 27 9168/1998
MD2Z1-98-0154 21-10553  Trichlorcethane[1,1,1-] 25 0/18/1988
KMD21-98-0148 21-10553  Trichlorpethane[1,1,1-} 16 9/17/1998
MD21-98-0256 21-10557 | Trichioroethane[1,1,1-] 14 10/8/1998
MD21-98-0109 21-10551  |Trchlcroethane{1,1,1-} 13 9/4/1998
MD21-98-0245 21-10557  |Trckloroethane{1,1,1-] 10 10/8/1988
MD21-98-0239 Z1-16557  {Trichloroethanef1,1,1-] 8.7 10/7/1988
MD21-98-0228 21-10856  Trichloroethane]1,1,1-] 5.4 10/2/1998
MD21-98-0220 21-10858  (Trichlorosthane{1,1,1-] 3.7 10/1/1998
MD21-98-0114 2110851  |Trichloroethane],1,1-] 29 9101998
MD21-98-0109 2110551 [Trichlorcethens 120 9/4/15998
MD21-958-0256 21-10557 Trichloroethene 92 10/8/1998
MDZ21-88-0104 21-10551  Trichloroethene 56 9/3/1998
MD21-98-0245 21-10557  Trichloroethene 53 10/B/1998
MD21-98-0226 21-10556 | Trichloroethene 33 10/2/1998
MD21-88-0239 2110557 [ Trichloroethene 24 10/7/1998
MD21-98-0132 21-10552  [Trchiomethane 1.8 9/14/1998
MD21-98-0220 21-1085¢  Trichloroethane .95 10/1/1998
KD21-88-0114 21-18551  [Trichloroethene 0.7 9/10/1998
MD21-98-0256 21-10557  Trichiorofluoromethane 0.84 10/6/1998
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Table B-30 (continued)

Result Collection
Sample ID Location ID Analyte Name {ppbv} Date

MD21-98-0245 21-10557  Trichloroftucromethane 0.77 10/8/1998
MDZ21-28-0214 21-105568  Trimethyibenzene[1.2,4-] 54 930719498
MD21.98-0239 21-10557  Trimethylbenzeng[{,2,4-] 4 10/7/1998
MD21-98-0245 21-10557  Trimethylbenzene[1,2,4-] 3.8 10/8/1996
MD21-98-0258 21-10657  Trimethyibenzene[1,2,4-] 2.4 10/8/1998
MD21-88.0198 21-10555 Trimethylbenzene[1,2,4-] 1.8 G/28/1908
MD21-98-0228 21-10558 Trimethyibenzene[1,2.4-] 0.8 10/2/1998
MD21-98-0245 21-10557  Trimethylbenzenel1,3.5-] 1 10/8/1998
MDZ1-88-0233 21-10557 Trimethylbenzene[1,3,5-] 0.94 10/7/1998
MDZ21-g8-0100 21-10851  Dylene (Total) 5.4 8/4/1998
MD21-98-0104 21-105581 [Xylene (Total) 4.9 9/3/1998
#MD21-86-0138 21-10552  [Xylene {Total) 2.7 8/15/1998
MD21-98-0238 21-10557 Xylene{1 2-] ai 10/7/1998
MD21-98-0214 21-10556  [Xylene[1,2-] 27 9/30/1998
MD21-38-0245 21-10557  Xylene[1,2-] 2.7 10/8/1998
MD21-968-0198 21-10855  Xylene[1,2-] 2.2 9/28/1998
MD21-98-0256 21-10557  Xylene[1,2-] 1.7 10/8/1998
MD21-98-0228 21105656  Mylena[1,2-] 1.1 10/2/1998
MD21-98-0138 2110552 [Xylene[1,2-] 0.83 9/15/1998
MD21-88-0239 21-10557  [Xylenel1,3-J+Xylenef1,4-] 6.7 10/7/1598
MD21-98-0188 2110555 Xytene[1,3-}+Xylene{1,4-] 8.5 Y/28/19498
MD21-98-0245 21-10557  |Xylenef1,3-J+Xylene[1,4-] & 10/8/1998
MDZ21.98-0214 21-10556  [Xylene{1,3-]+Xylene[1,4-] 57 9/30/1598
MD21-98-0192 21-10555  [Xylene[1,3-1+Xylene[1,4-] 3.7 B/25/1998
MD21-98-0170 21-10554  [Xylene]1,3-]+Xylenef1,4-] 33 /221898
MD21-98-0258 2110557  |Xylene[1,3-]+Xytene|1,4-] 3.3 10/8/1998
MD21-98-0126 21-10652  |Xylene[1,3-}+Xylene[1,4-] 3.2 9/11/1998
MD21-98-0176 21-10554  |Xylene[1,3-}+Xylenef1,4-] 3.1 5/23/1998
MD21-98-0182 21-10554  |Xylene[1,3-}+Xylene[1,4-} 2.3 9/24/1998
MD21-98-0226 21-10556  {Xylene{1,3-l+Xylene[1,4] 2.2 10/2/1998
MD21-98-0154 21-10553 Xylenel1 3-1+Xyleng[t 4-] 1.1 8/18/1988
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Table B-31
Frequency of Detected Organic Chemicals in EMFLUX Samples Collected in 2001 at MDA B
Number of Number of Min Detect Max Detect
Analyte Samples Detects {ng/m%/min) {ng/m?/min)
Aliphatic Hydrocarbons 80 47 7.84 284431
Benzene 80 4 0.96 1.49
Bromoform 80 1 14.91 14.91
Carbon Tetrachloride 80 5 0.26 1.12
Ethylbenzene 80 3 0.83 1.2
2-Methylnaphthalene 80 2 8.34 31.54
Naphthalene 80 5 1.35 52.2
Tetrachlorcethene 80 19 0.18 19.97
Trichloroethene 80 12 0.19 12.81
1,2,4-Trimethylbenzene 80 8 0.84 46.93
1,3,5-Trimethylbenzene 80 9 0.93 16.29
Xylenes 80 12 0.79 511
Table B-32
Summary of EMFLUX Surface Soil Samples Collected in 2001 at MDA B
Sample ID Location ID Collection Date

MD21-01-0323 21-11317 89/13/01 — 9/117/01

MD21-01-0324 21-11318 g/13/01 - 917/01

MD21-01-0325 21-11319 9/13/01 — 91 7/01

MD21-01-0326 21-11320 9/13/01 - 9117/01

MD21-01-0327 21-11321 9/13/01 — 9/17/01

MD21-01-0328 21-11322 9/13/01 - 91 7/01

MD21-01-0329 21-11323 9/13/01 - 9/17/01

MD21-01-0330 21-11324 9/13/01 — 9/17/01

MD21-01-0331 21-11325 9/13/01 - 9/17/01

MD21-01-0332 21-11326 9/13/01 — 9/17/01

MD21-01-0333 21-11327 9/13/01 - 917/01

MD21-01-0334 21-11328 9/13/01 - 9/17/01

MD21-01-0335 21-11329 9/13/01 — 9/17/01

MD21-01-0336 21-11330 9/13/01 - 91 7/01

MD21-01-0337 21-11331 9/13/01 — 917/01

MD21-01-0338 21-11332 9/13/01 — 9/17/01

MD21-01-0339 21-11333 9/13/01 — 9/17/01

MD21-01-0340 21-11334 9/13/01 — 9/17/01

MD21-01-0341 21-11335 9/13/01 — 9/17/01

MD21-01-0342 21-11336 9/13/01 — 9/17/01
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Table B-32 {continued)

Sample ID Location ID Collection Date
MD21-01-0343 21-11337 9/13/01 — 5/17/01
MD21-01-0344 21-11338 9/13/01 —~ 97 17/01
MD21-01-0345 2111339 91301 - SA 7N
MD21-01-0346 2811340 913701 — 917/
MD21-01-0347 2111341 101 - F1F0
MD21-01-0348 2111342 9713701 - 917N
MD21-01-0348 21-11343 91301 — G17/01
MD21-01-0350 21-11344 91301 - 1701
MD21-01-0351 21-11345 9/13/01 — 8/17/01
MD21-01-0352 21-11346 8M13/01 - 9/17/01
MD21-01-0353 21-11347 9/13/01 — 917/ 1
MD21-01-0354 21-11348 9/13/01 - 970
MD21-01-0355 21-11349 9M13/01 - 9701
MD21-01-0356 2111350 9713/01 — 17N
MD21-01-0357 21-11351 9/13/01 - 917N
MD21-01-0358 21-11352 913701 - 917/01
MD21-01-06358 21-11353 S9/13/01 - 911 7/01
BMI21-01-0380 21-11354 913701 - 917401
MD2Z1-01-03681 2111355 9713/01 - 917/ 1
MD21-01-0382 21-113586 9/13/01 - 317/
MD21-01-03563 21-11357 13701 - 917/01
MD21-01-0364 21-11358 9/13/01 - 8/17/01
MD21-01-0365 2111358 91301 - 9/17/01
MD21-01-0366 21-11360 SO - 97/
MD21-01-0367 21-11361 9/13/01 - 91 7/0
MD21-01-0368 21-11362 9/13/01 - 917/
MD21-01-0369 21-11363 9/13/01 - 9/17/01
MD21-01-0370 21-11384 91301 - 9/17/01
MD21-01-0371 21-11385 SA Y01 - 9701
MD21-01-0372 21-11386 91301 — 917701
MB21-01-0373 21-11387 GAB/01 ~ 917701
MD21-01-0374 21-11368 9/13/01 - A17/0
tD21-01-0375 21-11388% 9/13/01 - 9/17/01
MD21-01-0376 21-11370 §/13/01 — 9717/
MD21-061-0377 2111371 9/13/01 — 81701
MD21-01-0378 21-11372 SAB/01 - 817/01
MD21-01-0379 2111372 9M13/01 — 9117/
MD21-01-0380 21-11373 9/13/01 - 9/17701
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Table B-32 {continued)

Sample ID Location ID Collection Date
MD21-01-0381 21-11374 9113/01 — 917/
MD21-01-0382 21-1137% 9/13/01 - 917/
MD21-01-0383 21-11376 9713701 — 9117404
ME21-01-0384 21-11378 9713/01 - 9/17/01
MD21-01-0385 2111377 9/13/01 — 9117101
MD21-01-0386 21-11378 G301 - 917701
MD21-01-0387 21-11379 91301 — H17
MD21-01-0388 21-11380 W13/01 — Y17/01
MD21-01-0366 21-11381 9/13/01 - 8/17/01
MD21-01-038G 21-11382 9/13/01 - 9/17/01
MD21-01-0381 21-11383 9/13/01 ~ 9A17/01
MD21-01-0392 21-11384 913/01 ~ 9117401
MD21-01-0383 21-11385 BA3/01 - 917N
MD21-01-0394 21-11386 G13/01 - 817N
MD21-01-0395 21-11387 B30 - BATHG
MD21-01-0306 21-11388 B/13/01 - /17101
MD21-01-0397 21-11388 B/13/01 — 9/17/01
MD21-01-0398 21-11389 5/13/01 — 9/17/01
M21-01-0399 2111390 S/13/01 — 17701
MD21-01-0400 21-11381 9/13/01 - 91 7/01
MD21-01-0401 21-11392 9/13/01 ~ 9/17/01
MD21-01-0402 21-11393 71301 - 9/17/01
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Table B-33

Detected Organic Chemicals in EMFLUX Samples Collected in 2001 at MDA B
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MD21-01-0332| —* | — | — | — | — | — | — | 704 [1281] — — -
MD21-01-0336| — | — | — | 056  — | — | — | 1.01 | 04 — — —
MD21-01-0337| — | — | — | 026 | — | — | — | 020 | — - — -
MD21-01-0338| — | — | — | — | — | — | — | o038 | — — — —
MD21-01-0339| — | — | — | — | — | — | — | 02 | — — - —
MD21-01-0340, — | — | — | — | — | — | — | 028 | — — — —
MD21-010341| — | — | — 112 | — | — | — | 05 | 05 — - —
MD21-01-0342| 1186 | — | — | — | — | — | — | 1997 | 1.06 | — — —
MD21-01-0343 | 25747 |103| — | — | — | — | — | 088 | 053 | — — —
MD21-01-0344| 6327 | 149 1491 — | — | — | — | 107 | 05 - 096 | 235
MD21-01-0345 284431 — | — | — | — | — |522| — — | 4693 | 16.29 | 1.96
MD21-01-0346| 12485 | — | — | — | — [3154| — | — — — — —
MD21-01-0347| 12814 | — | — | — 083 | — [396| 076 | 033 | 146 | 272 | 29
MD21-010348| 5015 | — | — | — | 0 | — [135] 019 | o© 1.2 ~ 142
MD21-01-0349| 1904 | — | — | — | o | — | — | — | o6 — 1.02 | 1.48
MD21-01-0350( 24984 | — | — | — |0 | — | — | — - — — —
MD21-01-0351| 10999 | — | — | — | 12 [ 834 [211| 018 | © 141 | 242 | 4.44
MD21-01-0352| 1726 | — | — | — | © 0 0 | 03 | 708 | 084 | 138 | 1.45
MD21-01-0353| 2982 | — | — | 044 | O 0 |156| 469 | 455 | 087 | 138 | 2.02
MD21-01-0354| 2025 | — | — | — | — | — | — | — | = _ — |o79
MD21-01-0355| 1191 | 1 | — | — | — | — | — | — — 0.9 093 | 267
MD21-01-0357| 2712 | — | — | — | — | — | — | — — — — —
MD21-01-0359| 1516 | — | — | — | — | — | — | — — — — —
MD21-01-0360| 1202 | — | — | o088 | — | — | — | 17 | 1.1 — — —
MD21-01-0361| 21143 | — | — | — | — | — | — | 035 | 019 | — — —
MD21-01-0362| 843 | — | — | — | — | — | — | — — - — —
MD21-01-0363| 4325 | — | — | — | — | — | — | — — — — —
MD21-01-0365| 6628 | — | — | — | — | — | — | — — — — —
MD21-01-0366| 3847 | — | — | — | — | — | — | — — — — —
MD21-01-0367| 2292 | — | — | — | — | — | — | — — — — —
MD21-01-0369| 1156 | — | — | — | — | — | — | — — — — —
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Table B-33 (continued)

Sample ID

2-Methyl-naphthalene

MD21-01-0370

% Aliphatic Hydrocarbons

| Benzene

| Bromofarm

| ICarbon Tetrachloride

| |Ethylbenzene

| [Naphthalene

| [Tetra-chloroethene

| [Trichloroethene

| [1,2,4-Trimethyl-benzene

| [1,3,5-Trimethyl-benzene

MD21-01-0371

29.77

|

MD21-01-0374

10.22

MD21-01-0375

8.13

MD21-01-0376

42.36

MD21-01-0377

37.59

MD21-01-0378

7.84

MD21-01-0380

61.83

MD21-01-0381

26.83

MD21-01-0382

9.33

MD21-01-0384

37.58

MD21-01-0385

65.24

MD21-01-0386

50.89

MD21-01-0387

17.9

MD21-01-0388

21.45

MD21-01-0389

17.77

MD21-01-0390

21.48

0.31

MD21-01-0392

0

0.34

MD21-01-0396

22.18

MD21-01-0397

13.57

MD21-01-0398

40.93

MD21-01-0399

58.51

MD21-01-0400

64.55

1.1

1.04

MD21-01-0401

24.05

0.96

Note: Units are ng/m?min.
* — = Not detected or not detected above background unless otherwise marked.
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Table B-34
Summary of Surface Scil and Sediment Samples Collected in 1994 at MDA B
2
g .
o &
2 S 3 g | £
2 F £ g t | & £ S
§ g g $ | E S E £/ & 3 3 &
&0 o] = = (7] £ o o ] =2 =
AAAZS0T (2101857 0-0.25 | Sediment| 19210 18483 | ~* 19356 18356 18356 | — 189358
AAA7S02 | 21-01857 ] 0.25-0.5 |Sediment, 19210 18483 | - 1935619356 18356, — |19358
AAATE03 | 21-D1857 | 05-1.0 |Sediment! 19210 | 18483 | — 193581719356 )19356( -- | 19358
AAATRD4 | 21-01858 | 0-0.25 |Sediment 18210 | 18483 — 119856 19356 18356 | — | 149356
AAA7T505 | 2101858 0.25-0.5 |Sediment| 19210 18483 — |19356, 19356 19366, — | 19356
AAATS06 2101858 0.5-1.0 |Sediment| 19210 | 18483 | — |19356| 19358 |18356 | - | 19356
AAATRO7 121-01858 0 0-028 | Sediment| 18210 184831 — 19356 {19356 | 19356 | 19356 | 19356
AAAZE0B | 21-01859 0.25-0.8 |Sediment| 19210 18483 | - | 19356 | 19358 | 19358 — | 19356
AAATRNT [ 21-01859 1 0.5-1.0 | Ssdiment| 19336  1B814  — 18336119336 18336 -~ 19336
AABGEAS | 21-01944 005 Sait 18724 | 18360 | — | 18381119351 19351 — | 1835t
AABGDA7 2101045 0-0.5 Soil 18724 § 18360 @ — 19351118351 119357 ) — | 19351
AABE94B | 21-01946| 0-05 Soil 18748 | 18374 - 19353 19353 |19353 % -~ | 19353
AABBO49 | 21-01947| 005 Soil 18748 | 18374 -~ | 19353 19353{19353] - | 19353
AABBY50 2101948 0-0.5 Soll 18748 | 18374 — 119353 193531193531 - | 18353
AABB951 | 21-01849 | 0-0.5 Soil 18748 | 18374 | — [19353 19353 19353 — | 19353
AABBY52 | 21-01850] 0-05 Soill {68724 | 18360 | — | 19351 1835118351 | 19351 | 18351
AABBI53 | 21-01851 0-0.5 Soif 18748 | 18374 — 1 18353 | 19353 18363 | - 18353
AABGOS4 | 21-01852 3-0.5 Soil 18724 | 18360 | — 19351 19351 118381 — | 19351
AABGISS | 2101953 0-05 Sofl 18724 | 18360 | ~-- {19351 19351 | 19351 — | 198351
AAB6956 | 21-01954] 0-05 Soil 18724 | 18360 | — | 1935119351 /19351, — | 19351
AABBO57 | 21-01955] 0-05 Soil 18748 | 18374 | — | 1835319353 1935319353 19353
AABGYS8E |21-01956] 0-0.5 Soil 18724 | 18360 | — [19351|19351 | 193851 — | 18351
AABGE59 |21-01957| 0-0.5 Soil 18724 | 18360 | ~— | 1935119351 18351 — 19351
AABBIS0 | 21-01858 0.8 Solt 18748 18374 | — 1935319353 (18353 - | 193583
AABB9ST | 21-01858 g-0.5 Seil 18724 | 18360 | ~— 11935119351 119351 ] -~ 19351
AAB8gs?  21-01960 0-9.5 Soil 18724 | 18360 — 193571 19351 1183851, — | 19381
AABBYS3 2101961 05 Soil 18748 | 18374 | -~ | 1935319353 | 19353, - [19353
AABGSE4 | 21-01962 0-0.8 Soll 18724 | 18360 - 1G35T 19351119351 — 12351
AABBYES | 21-01963 0-0.5 Soil 18724 | 18360 ¢ — (18351 1983511935617 — | 18351
AABBSSS | 21-019641 005 Soil 18748 | 18374 | — 19353 19353|19353, — | 19353
AABBIST | 21-01865  0-0.5 Sail 18724 | 18380 | — 189351 19351 18351 — 19357
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Table B-34 (continued)
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AAB6968 |21-01966| 0-0.5 Soil | 18724 | 18360 | —* [19351|19351 (19351 — |19351
AAB6969 (21-01967 0-0.5 Soil 18724 | 18360 — 19351 | 19351 | 19351 — 19351
AABBY70 |21-01968| 0-0.5 Soil | 18724 | 18360 | — | 19351|19351|19351| — |19351
AAB6971 | 21-01969 0-0.5 Soil 18748 | 18374 — 19353 | 19353 | 19353 | — 19353
AABB972 |21-01970 0-0.5 Soil 18748 | 18374 — 19353 (19353 | 19353 | — —
AAB6973 |21-01971| 0-0.5 Soit | 18748 | 18374 | — |19353|19353|19353| — | —
AABG974 | 21-01972 0-0.5 Soil 18746 | 18237 — 19346 | 19346 | 19346 | — | 19346
AABGI75 [21-01973 0-0.5 Soil 18744 | 18266 [ 19053 | 19053 | 19053 | 19053 | 19053 [ —
AAB6976 |21-01974 0-0.5 Soil 20172 | 18174 | 19981 | 19981 | 19981 | 19981 | 19981 —
AABG977 |21-01975 0-0.5 Soil 20172 | 18174 | 19981 19981 | 19981 | 19981 | 19981 —
AABG978 |21-01976 0-0.5 Soil 20172 | 18174 | 19981 ( 19981 | 19981 | 19981 | 19981 —
AAB6979 |21-01977| 0-0.5 Soil | 18744 | 18266 | 19053 | 19053 | 19053 | 19053 | 19053 | —
AABG6980 | 21-01978 0-05 Soil 18744 | 18266 [ 19053 | 19053 | 19053 | 19053 | 19053 —
AAB6981 | 21-01979 0-0.5 Soil 18744 | 18266 | 19053 | 19053 | 19053 | 19053 | 19053 | —
AAB6982 |21-01980 0-05 Soil 18744 | 18266 | 19053 | 19053 | 19053 | 19053 | 19053 —
AAB6983 |21-01981 0-0.5 Soil 18744 | 18266 | 19053 | 19053 | 19053 | 19053 | — —
AAB6984 |21-01982| 0-05 Soil | 18744 | 18266 |19053 | 19053 | 19053 | 19053 | 19053 | —
AAB6985 | 21-01983 0-0.5 Soil 18744 | 18266 | 19053 | 19053 | 19053 | 19053 | 19053 [ —
AABGI86 | 21-01984 0-05 Soil 18746 | 18237 — 19346 | 19346 [ 19346 | 19346 | 19346
AABG987 | 21-01985 0-0.5 Soil 18746 | 18237 — 19346 | 19346 | 19346 | — | 19346
AABG6988 |21-01986 0-0.5 Soil 18746 | 18237 — | 1934619346 (19346 — | 19348
AABG989 |21-01987 0-0.5 Soil 18746 | 18237 — 19346 [ 19346 | 19346 — | 19346
AAB6990 |21-01988| 0-0.5 Soil | 18746 | 18237 | — |19346|19346|19346| — |19346
AAB6991 |21-01989 0-0.5 Soil 18746 | 18237 —_ 19346 | 19346 (19346 (| — 19346
AAB6992 |21-01990| 0-0.5 Soil | 18746 | 18237 | — |19346|19346 19346 | — |19346
AAB6993 |21-01991| 0-05 Soil | 18746 | 18237 | — | 19346 | 19346 | 19346 | 19346 | 19346
AABG994 | 21-01992 0-0.5 Soil 18746 | 18237 | — | 19346 (19346 | 19346 | 19346 | 19346
AABG995 | 21-01993 0-0.5 Soil 18746 | 18237 — 19346 | 19346 (19346 | — 19346
AAB6996 |21-01994| 0-0.5 Soil | 18723 | 18236 19041 | 19041 (19041 |19041| — | 19041
AABB997 |21-01995 0-0.5 Soil 18723 | 18236 | 19041 | 19041 | 19041 | 19041 | 19041 —
AAB6998 |21-01996| 0-0.5 Soil | 18723 | 18236 19041 | 19041 | 19041 [ 19041 | 19041 | —
AABG999 | 21-01997 0-0.5 Soil 18723 | 18236 | 19041 | 19041 | 19041 [ 19041 | 19041 —
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Table B-34 (continued)
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AABZG00 | 21-01598| 0-05 Sail 18496 | 18312 (15149 | 19149 | 19149 1914919148, —
AAB7001 | 21-01888| 005 Sl 18486 18312 [ 1914818149 19149 19148 19149 | —
AAB7002 |21-02000 0-0.5 Soil 18486 | 18312 | 19149 | 19148 | 18148 19140 19148 | —
AABT7003 | 21-02001 0058 Soil 18486 | 18312 | 19149 (1914919149 19148 | 19149 —
AAB7004 [21-02002| 0-05 Soil 16496 | 18312 | 19149 | 19149 1 19149 [ 19148 | 19149 —
AAB7005 |21-02003 0-0.5 Soil 18406 | 18312 | 19148 | 19143 | 18149 | 19149 | 18148 —
AAD7008 [21-020041 0-0.5 Soil 18486 | 18312 | 19149 | 19149 | 19149 19149 119149 | —
AABTOO7 |21-02005 3-0.5 Soil 18496 | 18312 {19149 19149 | 19148 | 18140 | 19148 -
AABTO08 | 21-02008 G-0.5 Soil 18496 @ 18312 | 19149 | 19149 18148 19149 19149 —
AADT7009 | 21-02007 56-0.5 Soil 18496 | 18317 | 19149 | 19149 | 19149 | 19149 | 18149}~
AAB7010 {21-02008| 005 Soil 18496 | 18312 | 19145119149 119149 19149 | 19149 | —
AAB7011 1 21-D2008| 0-0.5 Soil 18496 | 18312 [ 18149 19140 | 191409119149 | 19148 -
AAB7012 1 2102010 0-0.5 Soil 18456 | 18312 19148 1 19149 190149 1 19149 19149 |  ~
AABTO1S | 21-02011 8-0.5 Soil 18496 | 18312 119149 19149 | 19149 19149 : 19149 | —
AABTO14 (21-02012| 005 Soil 18721 | 18281 19150 [ 19150 | 19150 19150 19150 —
AAB7MS | 21-02013| 005 Saoil 18274 | 1B38C | — | 18351119351 18351, -~ 19351
AARZ269 12102566 | 0-0.25 | Sediment| 19220 | 18558 — 119495119495 | 19495 | -~ | 19485
AAB7270 1 21-02566 | 0.25-0.5  Sediment| 19220 | 18558 | — | 19495 19495119495 — 194985
AAB7Z71 121-02566] 0.5-1.0 |Sediment) 18220 | 18558 | — | 19495 19485 19495 | — |18485
AAB7272 2102867 0-0.25 |Sediment] 15220 | 18558 | - ]185405) 19488 19495 — | 19495
AAB7273 | 21-02567 | 0.25-0.5 |Sediment] 19220 | 185868 | ~— | 19495 1949518495 — (19485
AAB7274 | 21-02567 ) 0.5-1.0 |Sediment| 19220 | 18888 | — | 198405 19495(19485] — | 19495
* - = indicates no analysis.
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Table B-35

Frequency of Inorganic Chemicals above Background Value in Surface Soil
and Sediment Samples Collected in 1694 at MDA B

Frequency of | Freguency of
Detects Nondetects
Number  Number ; Concentration  Background Above Above
of of Range Value* Background | Batkground

Analyte Medium | Analyses | Detects {mg/kg) {mg/kg) Value Value
Aluminum Sait 70 70 1890 to 15000 28200 0770 o470
Sediment 15 15 §.27 t0 7740 15400 /15 0/15

Artimony Seil 70 0 [0.2 10 5.6] .83 0/70 14770
Sadiment 15 Y, [0.211c 1.8 §.83 0/18 1116

Arsenic Soii 70 22 [0.44 t¢ 4.5] B.17 070 0/7G
Sediment 18 16 [1.1]10 4.6 398 315 0/15

Barium Soil 76 60 21w 192 295 0/70 /70
Sediment 15 15 50 1o 181 127 515 15

Berylium Soil 70 4 0.21 16 101 1.83 070 Of7G
Sediment 15 1 [0.41]to 1.1 1.31 015 0115

Cadmium Soil 70 1 [0.05)tc 2.5 0.4 1/70 45/70
Sediment 15 2 08112 0.4 2115 §/15

Calcium Soil 70 64 783 fo 3880 6120 0770 70
Sediment 15 15 1.2 to 2180 4420 G115 015

Chromium Sail 70 81 [1.310 8 19.3 070 /70
Sediment 158 15 3510185 10.5 815 015

Cobalt Soil 70 0 [0.83106.6) 8.64 Gi70 /70
Sediment 15 0 [16t0 8.7} 473 O/t5 5/15

Copper Sl 70 38 [0.94]to 158 14.7 1/70 W70
Sediment 15 15 TEn244 11.2 12/15 s

iron Soll 70 70 2850 o 15000 21500 070 0/70
Sediment 15 15 1.18 to B420 13800 15 915

Lead Seoil 70 70 63t 547 22.3 24/70 6770
Sediment 15 15 1431568 18.7 13/15 0115

Magnesium Soil 70 3t [390] to 2150 45810 0/7¢ /70
Sediment 1% 10 1.4 to 1600 2370 0/15 0iis

Manganese Soil 70 70 75.6t0 448 671 0/70 070
Sediment 15 15 148 1o 759 543 1715 a1 5
Mercury Soif 50 2 [0.02] to 0.07 0.1 0/50 0/50
Sediment 4 14 0.04 1o 0.88 0.1 11/14 014

Nickel Soil 70 8 [1.8]to 11.4 15.4 0/70 0/70
Sediment 15 O [0.631w6.6] 938 1B 0115

Potassium Soil 70 25 {326] to 1680 3460 070 o770
| Sediment | 15 9 1.33 to 1970 2690 0115 /15
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Table B-35 {continued)

, Frequency of | Frequency of
Deteeis Nondetects
Number  Number | Concentration | Background Above Above
ol of Range Value® Background | Background
Analyte Medium | Analyses | Detects {mg/kq) {mgrkg) Value Value
Selanium Soil 55 0 [0.62 10 0.75] 152 /55 /55
Sediment 15 o [0.55 t0 0.73) 0.3 0/15 15/15
Silver Saoil 70 0 {0.06 10 2.3] 1 070 19770
Sediment 15 12 [21]t0 165 1 1215 3115
Sadium Soil 56 0 [30.9 to 261} 915 0/56 0’56
Sediment 15 H [10.3 to 101} 1470 ons 0715
Thatlium Soil 70 0 [0.2 to 0.89] 0.73 /70 or7o
Sediment 15 4] 0210 0.7] 0.73 0/15 0/15
Uranium Soil 38 3 1.27 0 111 1.82 30/38 /38
Sediment 15 15 1.91 10 6.87 222 13/15 0415
Vanadium Sail 70 36 3580208 39.6 G/70 g/70
Sediment 15 11 [7.3]1022.2 16.7 215 015
Zing Soil 70 70 12210137 48.8 7170 QOf 70
Sediment 15 15 24.9 10 31 802 10/15 e o
*  Background values from LANL 1598, 58730,
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Table B-36
Inorganic Chemical Results above Background Value in Surface Soil
and Sediment Samples Collected in 1954 at MDA B

fon 3 [:13

s | 8 £ ¢ Ele el £ S0y Bz 58 15|k

£ s % | 8 | £ | 8|2| €| &8 |8|gle|l e s | § E E|e
& 8§l ¢ E| 5|2 8 5|8 |8(8|f/ & 3 |5 5 |88
Soil Background Vaiues 083 | 817 |205| 04 | 193 | 864 [147|2zalem| 01 | 182 1| 182 306|488
Sediment Background Yaluer 083 | 398 |127| 04 | 105 | 473 [112[197|543| 01 0.3 1| 22 |197!602
Hesidential Soil Screening Levels (mglkgp hor bl 3 = § 2 2= 2 o 2 % ?; o
SWMU 21-015
AAATEDT | 2101857 | 0.000.25 | Sediment | —4 - e —_ — — 115|338 — | 045 [ DBB{E! 105 (54200 — jBOZ2
RAATSOZ | 2101857 | 0.25-0.50 | Sediment | — | — | — [052(Uy 112 | — |135{338] — | 046 | 088U 125 |582in] — 874
AARTS0R | 2101857 | 0.50-1.00 | Sediment | = | e | = | — — | — =l —f— | 05 0B 47 |SA I e | =
AAATEGY | 2101858 | 0.00-0.25 | Sediment |~ — -] - _ — {—l285i— | 035 | O5T(B 73 |28l — 614
AAAZSDS | 2101858 | 0.25-0.50 | Sediment | — |4441| 136 | 05T — 167U — (385759 055 | 0SB 12 4D — |78E
AAATEDS | 2101858 t 0.50-1.00 | Sediment — - - — 11.1 — 12 1338 — | 058 | OS540 W7 5m)) — 1808
AAATSD7 | 2101859 | 0.00-0.25 | Sediment i -~ | 4503|1711 08(U | 126 | 5(U (208|527 — | G&F 0S5 1 | B3 21 1%
AAATSOR | 2101850 | 0.25-0.50 | Sediment | - | 4500 | 181|054 155 |51{U}|244|568]| ~ | BB | O5TLS | 65 |650() 222 13
AAATSO0 | 2101850 | 050100 | Sediment | — | — | — |04z — | — |1azmal — | — |os34 | B3 |867H)] — | —
ARSI | 2101944 | CO0OS0 | Sol - = = - = === - - — |BBE ] —~ ] -~
AABSSA7 | 2101945 | CO0050 | Sof - e =] = — | = === - - — |988i] — | ~
AABGRY | 2101947 0DD050 ol - - —emm - | - |- = = - - R I e o
AABBISD | 2101948 000050 |  Sof _ = - - =~ =]=] - - T e
AABESST | 2101343 (0000350 Sof -] — —jemi - - - =1-=1 - - — |39 - | —
AARESSZ | 2101950 | 000050 | Sof -] - =] - N [ [ U R - - — |12t — | —
AABESS3 | 2101951 | 000050 Sof - | = | =Jogr] - | - =] =1—=1 = - — eS| e |
AABE9BA | 2101952 | 00050 | Sol | =02 = | = =] =]=] = - — | 289 | e |
AABEYSS | 2101953 | 0.00-050 | ol o | = OS] — | = | =312 —| = - — | 286 | — |52
AABEGES | 2101854 1 Q.00050 Sl R — — — — — el e - - — 1.93 | = | o
AABESST | 2101955 { 0000501 ol e = 0S4~ | — | — [404] —| - - — |36 | | -
AABGSSA | 2101956 | 0.00-050 Soil o - — e — — — 246 — —_— — — 2AG | e f o
AABB959 | 21-01957 | 0.00-050 | Soil e 0B8] — | — | = |87 | — — — | 388 | — 663
AABBS0 1 21-01958 | 0.00080 | Sl - - A - — | =233~ — — — | BER ] e | e
AABSSGT | 2101959 | 0.00-050 |  Soil —_ | - =] - - = |~ |28 -] — — — | 488 | | -
AABGOEZ | 2109960 © Q.00-0.50 Soil — - — | 042 () — —_ — [225] — — — — .Y S Qg
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Table B-36 {continued)

=]

0% 5| 3 |E|%l!s|E| 2|8 g|g| 2 |5 |85 |¥§;
@ 3 a8 g | <=3 &| 8|66 832 £ | 8 15 35|25
Seil Background Yalue 083 | 817 [285| 04 | 193 | Bs4 [wa7|23)671] 1 | 152 1 | 182 |306488
Sediment Background Value 083 | 338 7 04 0s 473 12197 83 0 0.3 1 22 197 862

Slelel 308 8 8388 208 3 83
Residential Soil Screening Levaismgkg) = | B 1% = 0 & | B S8 18| 8 &5 | B & %3
SWMU 21015
AABG963 | 2101961 | 000050 Sol | — | = = 08| — | = |~ |=~|=] = | ~ . - 2@@|-|-
AMBOBS | 2101982 1000080 Sal | — | — | =] — | — | — |~ %8 ~] — | — | — lasm|—|~—
MABEOS | 21401564 | 000080 | Soll | - | e = 0BT - | = P — = || e || 8 = -
PABGIGT | 2101965 000050, Soll | =~ | =~ | = | — | = | = mr|—f — | — | — | 4% —|=
AABBOBY | 2101967 1000080 Sol | — | — [~ = | = | ~ |—faua|—| — | — | — | 38 |~ |
AABEDVO | 21401568 © 000050 Soil - - - - — | - |315] — — - - 524 | — | -
AABBOT2 | 21-01970 | 0.00-0.50 Soil - - - - - — | = |238] — - - - - B
AABGOTI | 2101971 | 000-050] Sl | ~ | o~ | — 12| —~ | = (158[482| ~| = | — | ~ | = |—|807
ARBIEGTA | 211572 | D.OG-US0 1 Seil - S R K X N (1) s SR QU QU U S — iy - =1 =
AABES7S | 21401973 | 0.000.50 Soil — — | (O8I — e 238 — 1 — — 210y - e
AABBOTY 2101977 | 000050 Soil — — | — Qo4 - — - — — o 21 — -
AABBEBO | 2101978 0.000.50 Sol — — e AR - — | e - - 21 - = -
AABG9BY | 2101979 | D.00-0.50 Sail - — = 10ea )] e - | =231 - . — 224y -~ - | =
AABGORD | 2101980 [ 000050 Soit | — | — |~loasW)| - | — | = —1—| — | — jetw| — |=|—
AAgBSS3 | 210181 000050 | Sl | — | — | —|oa) — | = |—j—i—1 ~ | — J2e@] - |- -
AABGIBA 2101982 000050 Sl | — | — [—lossy — | ~ |~ |=|=]| — | ~ j2aty — -~
AABGOSS | 2101983 {00050 Sl | = | — |—Jompn| — | = |={—|=-! — | ~ |2 - | -]~
AABBOBG | 2101984 | 8.00-050 Soil - - | = 1047y e — = e s — 214581 - —_1 =
AABGIBY | 21-G1985 | 0.00-0.50 Soil —_ e Bl B0 <X (VR o B el B o o 214 308 | - | —
AADBIBS | 2101686 | 0.00-0.50 St - e 25 - — = 1321 = - - 23{y; 295 | — 1831
ARBEOED | 2001907 (000050 Sob | — = | —os4W)| — | = |~ |=]=1 — | -~ fjatu 23 |-~
AMBEIN0 | 2101968 000050 Soll | - | — [ 105U ~ | — |~ ||| = 1 o~ 220 38— | —
AABES1 | 2101989 (000050 | Sol | — | ~ | —Jossy] — | —~ | —|—|—1 — | — |23@) 3 |— |-
AABEO% | 2101990 | 600050 | Soil | — | — |~ 045W| — @ — | — 248 — | — | — |23} 454 |~ | —
AABGOES | 2101981 000050 Sot | — | — | —lose)| —~ | — |~ |26 — | — | ~ |z2@ a1 — | -
AABEO94 | 2101902 | 0.00-080 | Bl - — | e 1053~ — =l - =1 = — legui oep | — 1 —
AABEOSS | 2101993 | 000050 Sol | — | — | — o4y ~  — |—{2s|~]| — | — jeauhi7Ezi—1|-—
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Table B-36 (continued)

[m] ]
=] = = = £ E 2 E
e | £ | E | g |8 |elel 2|2 |=lull5l8|5|,|5 ¢
o — = — = —
e 8| 5| 3 |£|3|g| 5|28 |B|8|E|5|2|2|¢§ §|¢
& 3 8 = < | < |@| & 6 | &6 |6|8|=| = & 5 | 5 |S|§
Soil Background Value 083 | 817 [295| 04 193 | 864 |147|223|671 | -01 1.52 1 182 [39.6(488
Sediment Background Value 083 | 398 [127]| 04 105 | 473 [112]187|543( 0.1 0.3 1 222 [19.760.2
5l g 82 8|88\ a8 8| 8|8 5|83
A I I - R
Residential Soil Screening Levels (mg/kg) b @2 |2 = § 2 15121 g o i 2 1318
SWMU 21-015
AABTQ00 | 21-01938 | 0.00-0.50 Sail 52| — | — (082U} - - | === - - — — - | —
AAB7001 | 21-01999 | 0.00-0.50 Sail 51U — | — 051Uy — S e B — — — - | —
AABT002 | 21-02000 | 0.00-0.50 Sail 53Uy — | —|083{U)y| — - | === - - — — — | 65
AAB7003 | 21-02001 | 0.00-0.50 Sail 53(U)| — | — |083{U)| - - |==-1-] = — - — — |61.8
AABT004 | 21-02002 | 0.00-0.50 Soit s — [ —(oB2{Lh| — - | === 1 = — - - - | —
AAB7005 | 21-02003 | 0.00-0.50 Soil 51{U)| — | — |051{Uy| — - | === - — - - - | -
AAB7006 | 21-02004 | 0.00-0.50 Soil 54{Uy| — |~ |084{U)| — — | — |78 -] — — - - - | —
AAB7007 | 21-02005 | 0.00-0.50 Soll 52{Uy| — | —|0B2{U)| — — | === 1 = — - - - —
AAB7008 | 21-02006 | 0.00-0.50 Soil 53(Ly] — | —|083{L)| — — | === 1 = - - - - —
AAB7009 | 21-02007 | ¢.00-0.50 Soil 52{Uy| — | —|082{U)| — e e — - — - — | —
AAB7010 | 21-02008 | 0.00-0.50 Soil 53{Uy| — | —|083{L)| — - | === - - - - — | =
AAB7011 | 21-02009 | 0.00-0.50 Soil 54Uy — | — |051{U)| — - | — 297 — - - — - e e
AAB7012 | 2102010 | 0.00-0.50 Soil 54Uy — | —|051U)| — — | — |- — - - - | ==
AAB7013 | 21-02011 | 0.00-0.50 Soil 56(U)] — | — |0BB)| — — | — |518] — - - - - | ==
AAB7014 | 2102012 | 0.00-0.50 Soil — — — — — — — |53 — — — — — - | =
AAB7015 | 21-02013 | 0.00-0.50 Soil - i — - - | === — — — |38 — | —
AAB7269 | 21-02566 | 0.00-0.25 | Sediment | 1.5(U)| — | — 12 [154(J)|48(U) |146(385] — |0.21(J)| 0.82 (L) 3 |546{))| — |738
AABT270 | 2102566 | 0.25-0.50 | Sediment | — — |140| 12 - S5{(Uy | 16 |418| — |026()[ 072(V) | 34 |436{)| — [832
AAB7271 | 2102566 | 0.50-1.00 | Sediment | — — |[134|086(U}[121() — |16 |408| — [045(J)| O.73{U} [ 94 |[39(J) | — |818
AAB7272 | 2102567 | 0.00-0.25 | Sediment | — — | — | 08(U) — — NI == = |087{U}|22()| — - | =
AAB7273 | 2102567 | 0.25-0.50 | Sediment | — - | =041y - — 114|224 — | — [0B2(U)|21(U)] — - | =
AAB7274 | 2102567 | 0.50-1.00 | Sediment | — — | —|0omU| — — (187|273 — | — 072Uy |24(U) (613 ()| — | —
Nole: Units are mg/kg.
a Background values from LANL 1998, 58730.
b Sail screening levels from NMED 2004, B5615.
c EPA Region @ PRCs table (EPA 2002, 76B66).
d — = Not available or below background value.
e J = The analyte was detected, but the reported concentration value is expected to be more uncertain than usual.
f U = The analyte was not detected.
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Table B-37

Frequency of Detected Organic Chemicals in Surface Soil
and Sediment* Samples Collected in 1994 at MDA B

Number of Number of Concentration Frequency of
Analyte Medium Analyses Detects Range (mg/kg) Detects
Benzo(a)anthracene Soil 70 1 [0.34]t0 0.72 1/70
Benzo(a)pyrene Soil 70 1 [0.34]t0 0.65 1/70
Benzo(b)fluoranthene Sail 70 1 [0.34]to 0.80 1/70
Benzo(k)fluoranthene Soil 70 1 [0.34 to 0.57] 1170
Bis(2-ethylhexyl}phthalate Soil 70 2 [0.34] to 0.92 2/70
Butylbenzylphthalate Sail 70 1 [0.34 to 0.57] 1/70
Chrysene Soil 70 1 [0.34]10 0.83 1/70
Diethylphthalate Soil 70 1 [0.34] to 90.0 1/70
Fluoranthene Soil 70 1 [0.34]t0 2 170
Indeno(1,2,3-cd)pyrene Soil 70 1 [0.34 t0 0.57] 1770
Phenanthrene Soil 70 1 [0.34]tc 1.3 1/70

*

June 2004

No organic chemicals were detected in sediment samples.
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Table B-38
Frequency of Detected Radionuclides above Background Value
in Surface Soil and Sediment Samples Collected in 1594 at MDA B

Frequency of
Number = Number Background | Detects Above
of of Concentration Value* Background
Analyta Meditm | Analyses | Detecls Range {pCifg) {pCilg) Value
Americium-241 Soil 70 29 039 0.013 29/70
Sediment 15 0 [-0.09 to 0.25] 0.04 015
Cesium-134 Sait 13 4 {0.0073] ta 0.29 ra 2/18
Soil 47 43 [0.025] to 3.1 1.65 4347
Cosium-137 Sediment 15 15 01810 0.94 0.2 15/15
Cobalt-60 Soil 15 1 [0.0052 to 0.046] wa 1/15
Plutenium-238 Sail 85 28 -0.0013] to 0.06 0.023 28/85
Sediment 15 3 0.0004 to 0.015 0.006 315
Plutanium-239 Sail 70 67 [0.0062] 10 6.6 0.054 87170
Sediment 15 15 0.0698 10 5.33 0.068 15415
Ruthenium-106 Boil 15 0 [0.075 10 0.23] nfa 015
Sodium-22 Boil 17 2 [0.0075] 10 0.27 n/a 2817
Strontium-90 Soil 70 20 [-0.02]t0 8 1.31 20/70
Sediment 5 3 [0.01] 0 0.48 1.04 15
Thorium-228 Soii 5 1 3.24106.97 2.28 1/5
Sediment 1 G {4.66 to 4.66] 2.28 O/t
Tritium Soil 76 31 [-0.128] 0 6.19 n/a 3170
Sediment 15 12 [1.25E-02] to 7.9BE-02 0.093 15/15
Uraniym-234 Soll 3 3 0.96 fo 1.22 259 3/3
Uranium-235 Soit 24 13 [0.06]10 0.54 0.2 13/34
Sediment 1 0.269 te 0.268 6.2 11
Uranium-238 Soil 3 3 1.07 %0 1.3 2.29 313

*  Background values from LANL 1998, 59730.
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Table B-38
Organic Chemicals Detected in Surface Soil and Sediment® Samples Coliected in 1994 at MDA B
@
=
@ @ w @ e
g s 8§, 3| = g
= i = e = a £
o0 44 o ] —
£ § ?; § & s % @ g a
= El 2 2 2 £ = £ S @ 15
e = = R = £ 9P B @ = ¥ o £
W o = - A &R = = 3 £ £ o 'y =
= = = 3 e g 13 g . = 8 = £ & =
E 3 508 s £ £ Tl T 5 s & B
3 3 g 2 & & & & & 2. 8§ & 2 2| £
— v kid o (3] o
Residential Soil Screening Levels o % |8l & [ w b 2 ] b 2
(mg/kg)® ¢ | & L] F | @ | o | 6 | F & | o | «
SWMU 21-015
AADBBIS3 21-01881 | 0.00-0.50 Sail | 8672 085 | 08 Q04 - — 083 — 2 a5 1.3
AABBOSS 2101856 | 0.00-0.50 Soil — oo o e 6.92 45 s s e — —
AABBIEC | 2101958 | 0.00-050 | Soi — —_ - - 0.52 — —— — e — —
AAB7002 21-02006 | 0.040-050 Boil s e e — — R e 80.0 —_ — —
Note: Units are mg/kg.
a No organic chemicals werg detscted in sediment samples.
b Sofl screening levels from NMED 2004, 85615,
¢ EPA Region 6 human health medium-specific screening levels 2003-2004 (EPA 2003, B1724).
d — = Not availatie or below background value.
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Table B-40
Radionuclide Analyses Above the BV in Surface Soil
and Sediment Samples Collected in 19%4 at MDA B

g 58| 5|8 .
=) z & E | &) 8 € | £ (8 £|8 §
csls .8 ¢ 5 % :/8|8/58|8 §8|8| . &
a 2 £ 3 T 2| 2 §| 8 B |2 8|2 3 £
& g B B E 8§ 2 8 :|Z|3|2|8| £ &
(74 = <L o B a. | ¢ = >

oil Background Value® 0.3 | | 165 wa | 0023 0054 | nfa | 1.31 |228| 0768 0.2
§5eﬁ§mef|t Background Value® .04 nfa .9 n/a | 0.008 | 0088 | nfa | 1.04 [ 2.18 0.083 0.2
Residential Screening Action Levels {pCligl 39 53 12 49 44 151 57 |20 850 17

WHU 21-015

AAATEGT | 2401857 | 0.00-0.25| Sediment | — - — — 1B e | — ] e —_ e
AAATEOZ  21-01857 [0.25-0.50 | Sediment — e - — e 1.34 (Jj | e e e
AAATS03] 21-01857 | 0.50-1.00 Sediment | - - — - — logreiy — | — | — — -
AAATHEO4 [ 23-01838 | 0.00-0.25 ] Sediment — o — o e LAY | e | — e e
ARATE0O5 | 21-04858 (0.25-0.50 | Sediment — w3 5.936 s —_ 1694 — e — e —
AAATS08 . 21-01858 | 0.50-1.00 ] Sedimen — e e e — 1560 — m— ] — e —
AAATSO7 1 21-01859 | 0.00-0.25 | Sediment — — — — [O107 | 1.88 L} — — — - 0.260
AAATSQR | 210855 | 0.25-0.80 Sedment s —— e — 0148 | 833} — e — o —
AAATE09 ] 21-018583 | 0.50-1.00 Sediment e - — — — 1.22 — — —— — —_
AABBB4E ! 2v-01044 | 0.00-0.80 Guail e — - — — 17| — - — - —
AABBB47 | 2101945  0.00-0.50 Bl — — — — — 015y — | - @ — — —
AABBI4G ! 2101947 | 0.00-0.50 Sail — — — - — BTN — | — | — — s
AABEISR0] 21-01948 | 0.00-0.50 Sail — s — — — BOBTd — ] - — — e
AABBSET | 2101948 | 0.00-050 Boit - e - e - [059E (] - | e | - e e
AABBSS2 | 2101850 | 0.00-0.50 Sail — - — e — |0EB38 — | e | — | 848E02 ] —
AAB6953 | 21-01851 |0.00.050]  Soil — - — - — 0248 — | e | — _— —
AABGSS54 | 21-01852 | 0.00-0.50 Soit — e — omn — 08084 — R — o —
AABBYE5 | 21-01952 | 0.00-0.50 Soit L — e — 1. 104 {(H| — L - b 4 10E.02 —
AABBYSE | 2101984 | 0.00-0.50 Soit - —_ e — e |OB2BL) — | — = — o
AABGIST | 21-01955 | 0.00-0.50 Soil e —_ e — — 0272 ~ 18 — —_ .
AABBERE . 21-019568  0.00-0.50 Boil o - —— — e 138 — — o — —
AABGYSE ! 21-D1957 [ (.00-0.50 Bod e e e — 16.048 {(J|3.603 (Jj| — —_ - BA7E-02 ——
AABERBO [ 21-01958 | 0.00-0.50 Sodl o e - — LTV e | e e 2EPE02(J]
AABGS61 | 21-01958 | 0.00-0.50 Swil R e e e — GB83 LY - s — e e
AABE962 | 21-01860 |0.00-0.50|  Soil —_ - — - — a7 | — | ~ | — |2BE02 | —
AABB963 | Z21-01961 [ 0.00-0.50 Soll — o — o —  |0.0801 (] — o — s o
AABGI64 [ 21-01962 | 0.00-0.80 Soil — — — — — 1083t — | - | — | 2B1E-02 -
AABBSES | 21-01063 | 0.00-0.50 Soil — — — — — Q282 — — — — —_
AABBSEE | 2101884 | 0.00-0.50 Soil e — e — e — — 2B - — s
AABBUEY | 21-M865 | 0.00-0.50 Suoil s — e — — 213{)| — - — | BTIEGR s
AABGDES | 21-01866 | 0.00-050| Sal — — — — — 1ZB () | — | — s
AABBOES ] 21-01967 | 0.00-0.50 Sail e —_ e — e 1224 — —_ — — e
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Table B-40 {continued)

H
& S 8 o 0
: | €| 5 |%2|5 £ 5/'s §E £ %2/,2| §8 |2
E g 2 g E 2 3|8 |3/ 5|8 218/ g8 | &
A S a = < |8 &8 | 3| & E | & | B E = S
So#l Background Value 0013 | NAJ 188 | ria | 0023 | 0054 | nfa . 1.31 [228| 0768 02
iSediment Background Vajue 4.04 nfa 0.8 wa | 0008 | 0068 | nfa | 1.04 1218 0.093 0.2
Residential Screening Action Lavels (pCily) 3¢ 5.3 1.2 49 44 15| 57 | 24 830 17
SWMU 21-015
AADBBIT0 | 21-01868 | 0.00-0.50 Sol - e - —_ — RTTI(SY — o — | 3.08E-02 .
AABES72| 21-01970 [0.00-0.50| Sl — _— - — e 0201 e | — = | 11T —
AABEBST3 | 21-01971 |0.00-0.80 Soil — o — - 10442 (J} e — — e —
AABBS74 | 2161972 [0.00-0.50 Soil e — e R — 4128 — —_ o — -
AABBOTS | 21-01673 10.00-0.50 Sail e — s o b Q0275 1827 w4 34E-02 e
AABBDTE | 21-01974  0.00-0.50 Soil 0.02 — — — e 0.414 | — — ] — — —
AABEGT7 | 21-01975 (1 0.00-0.50 Sl 0.042 - — — e — e e e —
AABES78 | 21-01978 {0.00-0.50 Soil — e — — e a.06 o — — | 6,10E-(32 —
AABBE?8 | 21-01977 | 0.00-0.50 Soil 0.078 —_ —" oo — 0536 | — - - 1 313E-02 | 0.38
AABBGBO | 21-01978 | 0.00-0.50 Sail 0.067 — o — e 0813 | — e — | 4.68E-02 o
AABGSBT | 2101979 0.00-0.50 Sl 0.041 — — — — 0729 | — — - 1 4.63E-02 | 0.36
AABBOB2 | 2101980 [ 6.00-0.50 Soil 0.05 s — — o 0.815 | e — | — [613E-D2 {4 D44
AABGE83 | 21-01981 | 0.00-0.50 Soil — 0.21 — s e 4,059 o — e SI0E-02 | —
AABGEER4 | 21-01982 | 0.00-0.50 Soil 8015 — - o — 0286 | — — e 15 B3E02 (8
AABESBS | 21-01983 | 0.00-0.50 Sail — — e e — 009 — et oo (2 D2EO2 (L
AABBO86 | 21-01984 | 0.00-050]  Sail - — - — — 10,404 (B} — | — | — izs7E02l —
AABBYBT | 21-01885 : 0.00-0.50 8ol — e e — e 0176 | - o — PHIVED2{] —
AABESRE | 21-(HGBEG j0.00-0.50 Soil e — — e — 0.678 e — e 0.283 43y —
AABEBRES | 21-01987 |0.00-0.50 Sail e e _ e —_ 0.887 e — s 8.19 L) e
AABBBY0 | 21-019688 | 0.00-050]  Soil — — | - — — logrey — | — | — 0807() | -
AABBOST | 21-01689 | 0.00-0.50 Sail e e e - e 1.03 - o — 1 0485 4J} e
AABBO92 | 21-01990 1000050, Soi 0524()| — 1879 | — | — 1 180 | — | — | — |o318y | —
AABB9G3 | 21-01991 | 000050  Soil — — — — —_ 19 | ~ | — | — | 1.28(8 | 0214
AABBSG4 | 21-01982 10.00-0.50 Sail - e — e e 1.18 e — &8 — -
AABBIES | 21-01993 | 0.00-0.50 Soil o _ e e —— 0742 | — e e (S GAE-02Z (f
AABBYSB6 | 2101594 [ 0.00-0.50 Sail 0.084 e e — e 2.00 — e — | 3.18E-02 0.4
AABE997 | 2101995 1 0.00-0.50 Saoil 0.044 — —_ — o 0773 | — e — 0.039 0.54
AABBGOS | 21-01996 0.00-0.50 Soll .07 — —_ — — 0258 | 023 — — | 2.20E-02 0.4
AABGHOS | 21-01997 1 0.00-0.80 Sail 0024 | 097 — e e 0.408 o _ w2 AOE-O2 s
AAB700G| 21-01998 [0.00-050|  Soil 0oz | — 218900 — | — | 07Uy — (B | — — -
AABT7001 | 21-01999 |0.00-8.50 Sail .02 —— e — o 08y — [ 24| — — s
AAB7002 | 2102000 | 0.00-0.50 Sl — — — — — 034y — 24 — — —
AABT003 | 21-02001 1 0.00-0.50 Soil e — — — GOB 1470 | — |20} — e —
AABTOO04 | 21-02002 | 0.00-0.50) Soil o — —  0.0815 — Qa4 | — 2 1 -_ -
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Table B-40 (continued)

g g 8 & & e
e % e| . 51% %l £ £ 9 £} :
e  § £ | 3$!5 5|z 5|8 5 2|8| 5|12
& g 2 E |2 8 |% =| 3 8 B 2 E g
& 3 & = -:z oS S N £ |3 & | E = =
Soil Background Value 0M3 | na 1.65 wa ; 0.023 | 0.064 | na | 1.31 12281 0768 02
Sediment Backgreund Value 0.04 va 08 wa 10008 | QOOBB | nfa | 104 218 0093 02
Residential Screening Action Levels (pCivg) 39 53 1.2 49 44 1681 87 | 20 890 17
BWMU 21-015
AAB7005{ 21-02003 | 0.00-0.50 Sail 0.1 e — o e 51| — 20| — — —
AAB7006 | 21-02004 |0.060-0.50 Sail 0.08 — 3098y — — BB — 13| — — 0.346
AAB7OGY . 21-02005 | 0.00-0.50 Soil 0.68 e — o e 080 — 214y — — —
AABTOOB | 21-02006 | 0.00-0.50 Sail 052 — e o o D8 - REW) — — —
AABTO0G ] 21-02007 | 0.00-0.50 Soil — — - — DB oA — 2| — - -
AABTOO | 21-02008 | 0.00-0.50 Soil — — — — — 2Lt — 20 — s —
AABTD11 | 2402009 | 0.00-0.50 Soil 8.02 — — — — 14— 2] - e e
AABTONZ | 21-02010 | 0.00-0.50 Suil e e — — — oIy — (200 — o s
AAB7013] 21-02011 | 0.00-0.50 Soll GO3LN | e e — — 23y | — |2 — o e
AAB7014| 21-02012 | 0.00-050(  Solf {0247 (B - - — 008l 3 | — |2 ] — — -
AABYO15] 21-02013 ]0.00-0.50 Soil e v o o — 10,305 (J}) - — — — e
AAB7269 | 21-02566 10.00-0.25] Sediment e e — e — 1.28 — — — — -
AAB727D| 2102566 | 0.25-0.50 | Sediment e — e e e 0.796 | — — — —
AAB7271| 21-02566 |0.50-1.00] Sediment — — —_ — — 1.08 —_— ] - — —
AAB7Z72| 21-02567 [ 0.00-0.25 ] Bediment — — —_ — — 0089 | — | — | — - —
AAB7Z73 | 21-02567 | 0.25-0.50 ] Bediment — — — —_ e 0.0698 | — o - = -
AABTR74 | 21-02567 | 0.50-1.00] Sediment — e — — - 0123 | — | — | — s s
Nota: Units are pCifg.
a.  Background values frosn LANL 1888, 59730.
h.  n/a = Not available.
¢. —= Not available or below background value.
d.  Radionuclide Screening Action Levels from LANL 2002, 73705
e. ) -=The analyte was detected but the reporied concentration valua is expacted t© be more uncertain than usual.
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Table B-41
Summary of Surtface Soil and Sediment Samples Collected in 1998 at MDA B
B
: z
? 5 : R
o
= 5‘: = g g g’ g g mé
2 3 = E = = s g g 2 8 2
2 T | 8§ § ® 8|8 T E| 2 B £ %
P P’ a 2 P ey g <E¢ 3 = 2 3 B
MD21-96-0167 | 21-10554 | 19-20 | Sediment |4682R | 4651R | --* | 4683R | 4683R | 4683R | 4683R | 4683R | 4683R
MD21-98-0338 | 21-10561 | 0-0.5 Scil  |4583R | 4582R | — |4584R | 45848  4584F | 4584R | 4584F ) —
MD21-98-0339 | 21-10583 | 005 Sofl  |4607R| 4606R | — |4808R| — | 460BR | 4608R | 4808R % —
MD21-98-0340 : 21-10578 005 Soil | 4604R | 4603R | — |4B605R| -~ | 4605R 4605R [4605R|
MD21-88-0341 | 2416562 | 0-05 Soit 45838 | 4582R | - | 4584R | 4584R | 45B4R  4584R | 4584R | —
MD21-98-0342 | 21-10563 | 0-0.5 Sol  |4583R | 4582R | —  4584F | 45B4R | 45847 | 4504R | 4584R | —
MD21-96-0343 | 21-10564 | 0-0.5 Soll  [4583R | 4582R | - |4584R | 45B4R | 45B4R | 45840 | 4584R| —
MD21-98-0344 | 2110865 | 0-0.5 Soil | 4683R | 45828 | — | 4584R | 45B4R | 4564R | 4584R | 4584R, —
MD21-98-0346 © 2310566 | 005 Soil  |45B3R | 4582R | — | 4584R | 4584R  4584R  4584R 4884R| —
MD21-98-0347 | 21-10567 | 0-0.5 Soill  |4583R | 4582R | — | 4584R | 4564R | 4584R | 4584R | 4584R |
MD21-86-0348 | 21-1056B | 0-0.5 Soll  |4583R | 4582R | — | 4584R 45B4R | 4584R | 4584R 4S5B4R| —
MD21-98-0349 | 21-10581 | 005 Seil  |4604R | 46038 | — |4605R| — |4B05R | 4605R | 4605R | —
MD21-98-0350 | 21-10577 | 005 Soil 14604 | 4803R | — [4605R| — |4608R1460SR | 4608R| —
MD21-98-0351 | 21-10878 | 0.0.71 Sol  |4804R| 4B03R | — | 4608R| — |4805R | 4605R | 4605R | —
MD21-98-0352 | 21-10584 | 005 Soll  |4BG7R| 4808R | — |4808F| — | 4608R | 4B0GR|4808R| —
MD21-98-0353 | 21-10582 | 0-0.5 Soil |4B07R | 4606R | — |460BR| — | 460BR|4606R 4608R| —
#D21-98-0354 | 21-10586 | 005 Soil |4607R | 4606R | — |4808R! — | 460BR|460BA |4608R|
MD21-98-0355 | 2110868 | 005 Soil  |4610R] — - [4611R | 4611R | 46118 | 4611R [4611R | —
MD21-98-0386 | 21410570 005 Soil  |4610R| — —  |4611R| 48111 | 48118 | 4611R [4611R| —
MD21-98-0357 = 2110571 | 0-0.67 Sol  |4610R| — — | 4511R | 4611R | 4811R | 4611R [ 4611R]| —
MD21-98-0358 | 21-10572 | 0-05 Soll  |4B10R| — —  |4B11R | 4811R | 4B11R | 4611R 4811R| —
MD21-98-0359 | 21-10573 | 0-0.71 Soit  |4610R| — — [4611R|[4611R  4611F 46T1R[4611R| -
MD21.98-0380 | 21-10674 | ©O0.5 Soil  |4610R] — — [ 4611R | 4611 | 4611R | 4611R [4611R | —
MD21-98-0361 | 21-10575 | 0-0.71 Soll | 4B10R] — — |4811R | 4611R | 46118 | 4611R | 4611IR| —
MD21-98-0362 | 21-10576 | 0-0.71 Sail  [4B810R] — wm | 4B11R | 4611F | 4611R | 4611R | 4B11R |  —
MD21-98-0363 | 21-10587 | 005 Soil [4607R| 4606R | — | 460BR| - |4B0BR 460BR | 4608R| —
MD21-98-0364 | 21-10588 | 005 Soil  |4607R| 4606R | ~— [460BR| -- |460BR |4608R |4608R| —
MD21-08-0365 | 21-10588  0-0.5 Soil | 4607R| 4606R | — |d4608R| — | 4G0BA | 460BR | 460BR| —
MD21-98-0366 | 21-10586 | 0-0.5 Seil | 4607R | 4606R | — |4B0BR| — |4608R|460BR | 4608R, —
MD21-98-0367 ! 21.10580 | 005 Soit | 4604R | 4B03R | — |4805R| — | 4605R | 46USR [ 4605R| —
MD21-98-0385 | 21-01987 | 005 Soit — —— | 45B2R | — - - — —
MD21-98-0366  21-01985 | 0-0.5 Sotl — | AGB2R | — —_ _ — ]
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Table B-41 (continued)
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MD21-98-0387 | 21-01982 . 0-0.5 Sail T —  |asB2R| — — — _ -
MD21-98-0388 | 21-01884 | (005 Seil — e 45B2R | - — - — — —
MD21-98-0386 | 21-01986 | 0-0.5 Soil — ww | 48B2R| - — — — - —
MD21-98-0390 | 21-01888 | 005 Soil —_ | 4BB2R| - — - — — —
MD21-98-0391 [ 21-01981 [ 005 Solt — s 4582H | o i o e e —_
MD21-88-0522 | 21-10569 | 005 Boil — 4704R . - — — e - -
MD21-88-0523 | 21-1057¢ | 0-0.5 Soil — | 4704R @ - — — — — — -
MD21-88-0524 | 2110671 | 005 Soll e 4704R s — — — o —_ o
MD21-88-0525 | 21-10672 | 005 Soil e 4704R e — e — o — o
MD21-08-0526 | 21-10573 | 0085 Soit e 4704R — — e e o e —
MD21-98-0527 | 21-10574 | 005 Seil — | 74P | — - — — — — o
MD21-98-0828 | 21-10578 | 0405 Sait — 47041 — o - — —_ e —_
MD21-88-0520 | 21-10576 | 0-05 Soil — | 4704R | — — — — — - —
MD21-898-08580 | 2116084 | 0-05 Sait - o — o — 14833R! — o —_
MD21-98-0551 | 2116881 | 605 Soil e — e e — 14833R — — -
MD21-98-0552 | 2110883 | 405 Soil — — e -_— - 14833R| —_ e
MD21-56-0553 | 21-10694 | 0-0.5 Soil — — — — — |4833R| — — —_
MDZ1-86-0554 | 21-10585 | 0-0.5 Soll — — — e w | 4B3IR] — - —
MD21-98-0555 | 21-1053¢ | 008 Soil o — e — o 4B33H L e — o
*  —= Not available or below background value.
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Table B-42

Frequency of Inorganic Chemicals above Background Value in Surface Soil
and Sediment Samples Collected in 1998 at MDA B

Frequency of
Frequency of | Nondetects
Number | Number | Concentration | Background | Detects Above Above
of of Range Value* Background Background
Analyte Medium | Analyses | Detects (mg/kg) {mg/kg} Value Vaiue
Aluminum Soil 29 29 6800 to 17000 29200 0/29 0/29
Sediment 1 3200 to 3200 15400 0N 0N
Antimony Soil 1 0 [11to 11] 0.83 0N 1M1
Sediment 1 [11to 11] 0.83 0N 11
Arsenic Soil 29 29 211049 8.17 0/29 0/29
Sediment 1 1 2to 2 3.98 on 0/1
Barium Soil 29 29 70to 150 295 0/29 0/29
Sediment 1 1 251025 127 0N 01
Beryllium Soil 29 28 0.51 to 0.96 1.83 0/29 0/29
Sediment 1 0 [0.53 to 0.53] 1.31 0/ 0N
Cadmium Soil 29 10 [0.51]to 2 04 10/29 19/29
Sediment 1 0 [0.53 to 0.53] 0.4 01 11
Calcium Soil 29 29 1500 to 5300 6120 0/29 0/29
Sediment 1 1 500 to 500 4420 01 on
Chromium Soil 29 29 71017 19.3 0/29 0/29
Sediment 1 1 3.2t03.2 10.5 01 oM
Cabalt Sail 29 29 3.1106.6 8.64 0/29 0/29
Sediment 1 0 [1.1t01.1] 473 0/1 0N
Copper Sail 29 29 571070 14.7 6/29 0/29
Sediment 1 1 22t02.2 1.2 0/ 0N
Iron Soil 29 29 8700 to 14000 21500 0/29 0/29
Sediment 1 1 4900 to 4900 13800 01 0N
Lead Soil 29 29 12 to 250 223 18/29 0/29
Sediment 1 1 6.1106.1 19.7 01 01
Magnesium Sail 29 29 1300 to 2400 4610 0/29 0/29
Sediment 1 1 500 to 500 2370 0/1 01
Manganese Sail 29 29 190 fo 440 671 0/29 0/29
Sediment 1 1 18010 180 543 0N on
Mercury Sail 29 [0.1]to 0.29 0.1 2/29 19/29
Sediment 1 [0.11 t0 0.11] 0.1 01 111
Nickel Soil 29 29 510 10 15.4 0/29 0/29
Sediment 1 1 231023 9.38 0/1 o
Potassium Scil 29 29 1200 to 2600 3460 0/29 0/29
Sediment 1 1 450 to 450 2690 oN 0/
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Table B-42 (continued)

—l Frequency of
Frequency of Nondetects
Number | Number | Concentration | Background | Detects Above Above
of of Range Value’ Background Background
Analyte Medium | Analyses | Detects {mg/kg) {mg/kg) Value Value
Selenium Soil 29 0 [0.52 to 1.1] 1.52 0/29 0/29
Sediment 1 0 [1.1t0 1.1] 0.3 oM 1M1
Silver Sail 29 0 [2 to 2.2] 1 0/29 29/29
Sediment 1 0 [2.1 to 2.1] 1 0/1 11
Sodium Soil 29 29 67 to 170 915 0/29 0/29
Sediment 1 1 110 to 110 1470 0/1 0N
Thallium Soil 29 [0.25 to 0.27] 0.73 0/29 0/25
Sediment 1 [0.26 to 0.26] 0.73 0N on
Vanadium Soil 29 29 13t0 26 39.6 0/29 0/29
Sediment 1 1 3to 3 19.7 0n on
Zinc Soil 29 29 43 to 710 48.8 28/29 0/29
Sediment 1 1 331033 60.2 0/1 on
* - Background values from LANL 1998, 59730.
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Table B-43
Inorganic Chemical Hesults above Background Value in Surface Soll
and Sediment Samples Collected in 1998 at MDA B

[m]

fa) el -

s | 5| S |5 E|f & e £

t | 8| § |2 | £|3F 5|38|§F 2 & ¢:

o wd 03 = = 3 | & = 7] 73] ]
Soil Background Value' .83 8.4 147 22.3 0.1 1.52 1 38.8
Sediment Background Value® 0.83 8.4 1.2 19.7 2.1 0.3 1 60.2
Fesidential Soil Scresning Levels {mgfkg)® 33407 41E401 3. 13E4+03|4L0E402({1.00E+05 3. 91E 4021391 E«{2: 2. 35E+04
SWMU 21-015
MD21-98-0167 1 21-10554 [ 19,00-20.00|Sediment| 11 (UY | 0.53 () - e SHH{ | 11éU | 2140 e
MD21-98-0338{21-10561| 0.00-0.50 Soil — 051 (s 70 54 e — AR 150
MD21-98-0341 (21-10562¢ 0.00-0.50 Seil m« .52 () e e — e 21{h &5
MO21-98-0342 | 21-10563] 0.00-0.50 Soil e 4 34 250 429 — 240 220
MD21-88-0343 | 21-10564] (.00-0.50 Seil — .53 {0 24 46 413 — 2110 71
MD21-88-0344 (21108658 0.00-050 Soil e 4.52{U) — e — — 2.1 (W) 53
MD21-88-0346 |21-10566] 0.00-0.50 Sil e Q.53 (0 o~ w3 4111 (U} — 2100 &0
MD21-88-0347 |21-10567] 0.00-0.50 Sail e 0.52 {U) — 25 — — 21{U0 55
MD21-88-0348 | 21-10588] 0.00-0.50 Soil o (.53 (W) o~ . 011 {Lf) — 24{n -
MD21-88-0355]21-10569| 0.00-0.50 Seit - (.94 e 22 101 — 214h 130
MD21-88-0356 | 21-108701 0.00.0.50 Seil e 092 o - 41140 e 22{th 26¢
MD21-08-0357 |21-10571] 0.00-0.67 | Sail — |ossani  — 1ot — | 2zan | 180
M021-98-0358 | 21105721 0.00.0.50 Sedl 1)) | 054 (U} o 24 o1 {h — 2.2y 110
MEBZ1-88-0359 21105873 0.06.0.1 Sadl o .59 e — 11 (U -m 22 (0 120
MD21-98-0360 121-10874] 000080 Safl R 453 (W e R .11 {U) e 21U 110
MEOZ1-08-0361 121105751 (0.00-0.1 Soll e .52 {4 — o e — 291 120
MD21-38-0362 |21-10576] 0.00-071 | Soil — |esaw| — —lortgn| — 214 98
M0O21-98-0350:21-10577| 0.00-0.50 Sail e L 5 o o [ WV e 21{h 180
MD21-88-0351{21-10578; 0.00-0.71 Sail e .52 (U} — 140 e e 214 120
MD21-98-0340 | 2110579 0.00-0.50 Soil — e — a1 011 0 _ 21 {0 280
MEOZ21-08-0367 | 21108801 (0L06-0.50 Soil — 0.53 () — 47 011 dh — 2.1 iU} a1
MDZ21-G8-0349 |21-10681] 0.00-0.50 Seil — (.68 e 30 — — 21 () 150
MI21-08-0353 [21-10682 0.00-0.50 Soil o 053 {U) e 47 1011 {% e 2.1{0) 84
MD21-98-0339 |21-10583 0.00-0.50 Soil o .53 {U) e B 101 — 2140 a6
MD21-88-0352 | 21-10584| 0.00-0.50 Soll - Q.53 (U) e 250 | 011 {H s 214U 710
MD21-88-0354 21-10586| 0.00-0.50 Soil o 0.53 (U} — wee LT — 2148 85
MZ21-08-0366{21-10586| 0.00-0.50 Soil e 0.52 (U} — 38 n e 214h 77
MD21-98-0363 | 21-108671 0.00-0.50 Seil e (.93 37 &7 411 iy — 2.5 4 180
M2 1-58-0365 | 21-106681 0.00-0.50 Soil —— 1 28 34 011ih -_ 21 144
MO21-98-0364 | 21-1068Y9: 0.00-0.50 Sgil — 1% 32 5 11 i — 2211 180

Nole: Units are mgikg.

& Background values from LANL 1908, 53730,

I Soll screening levels from NMED 2004, B5615.
e U = The analyte was not detected.

¢ — = Not avaitable or below background value.
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Table B-44
Frequency of Detected Organic Chemicals in Surface Soil
and Sediment* Samples Collected in 1388 at MDA B

Number of | Number of | Concentration | Frequency of
Medium | Analyses | Detects Range (mgfkg) Detects
Bis(2-ethylhexyliphihalate Soil 29 1 {0.33 1o 3.5} 1729
Fluoranthene Sail 29 2 {033 10 3.5 2/29
Phenanthrene Soit 24 2 f0.33t0 3.5! 2/28
Pyreng Boil 29 i [03315 3.5 1/29
* No detected organics in sediment samples.
Tabie B-45
Detected Organic Chemicals in Surface Soil and Sediment® Samples Collected in 1998 at MDA B
2
=
[:2]
-
=
2
g ) b
', = 5 o
[ - — g = =
- = x s e —3
& = g E k] 5 5 ©
f -E = o4 g g | =
E § o 9 5 2 8 g
& ek a = o i a a
Residential Soil Screening Levels (mg/kg)® 3A47E+02 | 2.25E403 | L.BOE+03 | 2.30E+03
MD21-58-0346 | 21-10566 4.00-0.50 Soil 3.3 ¢ —_ —
MD21-98-0348 | 21-10568 0.060-0.50 Soil o 0.6 046 a5
MD21-88-0350 | 21-10577 0.00-0.80 Soill — 0.39 0.49 —
#.  No detected organics in sediment sampies.
b, Soil screening kevels from NMED 2004, B5615.
. — = Not available or below hackground value,
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Frequency of Radionuclides Detected above Background Value

Table B-46

in Surface Soil and Sediment Samples Collected in 1998 at MDA B

Frequency of
Number | Number Background | Detects Above
of of Concentration Range Value® Background
Analyte Medium | Analyses | Detects {pCifg) {pCilg) Value
Americium-241 Soil 29 18 10.0082] to 2.02 0.013 1B8/29
Sediment 1 1 0.101 10 0101 0.04 141
Cesium-134 Soil 15 0 [-0.044 to D.059) NA° 0/15
Sediment 1 0 {0.005 to 0.008] nfa o/
Cesium-137 Soil 16 11 0,146 10 1.41 1.65 4718
Sediment 1 0 {0.001 to 0.001] 0.9 O/
Cobalt-60 Soil 16 g [-0.006 to0 0.08] rva 0718
Sediment i 0 [-0.012 to -0.012] n/a 071
Europium-152 Soit 16 O [<0.13 to 0.09] 5 0/18
Sediment 1 ¢ [0.03 10 0.03] n/a o1
Piutonium-238 Suil 29 6 [-0.0118] 1o 0.358 0.023 6/29
Sediment 1 1 0.0234 10 0.0234 0.006 11
Plutonium-239 Soil 29 29 {0.05]to 86.1 0.054 28/29
Sediment 1 1 4.98 10 4.98 0.088 11
Ruthenium-108 Soil 18 0] [-0.48 tc 0.59] n/a 016
Sediment 1 0 [-0.2810-0.28] na O/t
Sodium-22 Soil 16 0 [-0.11 10 0.045) n/a /16
Sediment 1 0 [-0.023 to -0.023} nia 071
Strontium-90 Sediment 1 o] [0.07 t6 0.07] 1.04 oA
Tritium Soil 35 7 -0.03 e 0.1 n/a 7/35
Uranium-234 Sediment 1 1 (0.832 10 0.832 2.58 oA
Uranium-235 Soil 29 28 0.035 to 0.108 0.2 0/28
Sediment 1 1 0.0314 to 0.0314 0.2 A
Uranium-238 Soil 29 28 0.858 tp 1.92 2.28 /29
Sediment i 1 {.858 10 0.858 2.2% 0/1
a, Background values from LANL 1998, 58730,
b.  n/a =Not applicable.
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Table B-47

Radionuclide Analyses Above Background Value in Surface Soll
and Sediment Samples Collected in 1998 at MDA B

T 2 2
(=] : P o <@
2 = = E - g g
2 g = g e £ = = £
£ 8 i = B 2 S 8 3
3 3 8 = 2 3 g & £
Soil Background Value® 0.013 1.65 0.023 0.054 0.766
Sediment Background Value® 0.04 09 0.006 0.068 0.093
Residential Screening Action Levels (pCiIg)" 39 53 49 44 890
SWMU 21-015
MD21-98-0167 | 21-10554 | 19.00-20.00 | Sediment 0.101 — 0.0234 4,98 -
MD21-98-0341 21-10562 0.00-0.50 Soil — — — 22.2 0.04
MD2t-98-0342 | 21-10563 0.00-0.50 Sail — — — 0.121 —
MD21-38-0343 21-10564 0.00-0.50 Soail — — — 0.146 0.1
MD21-98-0344 | 21-10565 0.00-0.50 Soil — — — 0.457 0.06
MD21-98-0346 | 21-10566 0.00-0.50 Soil — — — 1
MD21-98-0347 | 21-10567 0.00-0.50 Soil — — — 5.03 0.04
MD21-98-0348 | 21-10568 0.00-0.50 Soil — — — 0.157 —
MD21-98-0355 | 21-10569 0.00-0.50 Sail 0.096 — — 1.96 —
MD21-98-0356 | 21-10570 0.00-0.50 Soil 0.159 — 0.0328 55 —
MD21-98-0357 | 21-10571 0.00-0.67 Sail 0.088 0.52 — 25 —
MD21-98-0358 | 21-10572 0.00-0.50 Soil 0.289 — 0.085 10.25 0.05
MD21-98-0359 | 21-10573 0.00-0.71 Soil 0.078 0.33 — 1.52 0.08
MD21-98-0360 | 21-10574 0.00-0.50 Soil 0.165 — — 347 0.05
MD21-88-0361 21-10575 0.00-0.71 Soil 0.186 0.18 - 3.32 —
MD21-98-0362 | 21-10576 0.00-0.71 Soil 0.436 0.16 0.059 6.9 —
MD21-98-0350 | 21-10577 0.00-0.50 Soil 1.099 — 0117 235 —
MD21-98-0351 21-10578 0.00-0.71 Soil 2.02 — 0.358 66.1 —
MD21-98-0340 (| 21-10579 0.00-0.50 Soil 0.314 — 0.059 10.91 —
MD21-98-0367 | 21-10580 0.00-0.50 Soil — — — 0.348 —
MD21-98-0349 | 21-10581 0.00-0.50 Soil 0.079 — — 1.63 —
MD21-98-0353 | 21-10582 0.00-0.50 Soil 0.0256 — — 0.727 —
MD21-98-0339 | 21-10583 0.00-0.50 Soil 0.075 — — 272 —
MD21-98-0352 | 21-10584 0.00-0.50 Soil 0.044 — — 2.18 —
MD21-98-0354 | 21-10586 0.00-0.50 Sail — — — 0.807 —
MD21-98-0366 | 21-10586 0.00-0.50 Sail 0.041 — — 0.471 —
MD21-98-0363 | 21-10587 0.00-0.50 Soil 0.0382 — — 1.344 —
MD21-98-0365 | 21-10588 0.00-0.50 Soil 0.0279 — — 0.555 —
MD21-98-0364 | 21-10589 0.00-0.50 Soil — — - 0.743 —
Note: Units are pCi/g.
a. Background values from LANL 1398, 59730.
b. Radionuclide Screening Action Levels from LANL, 2002, 73705.
c. —— = Not available or below background value.
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Table B-48
Summary of Surface Soil Samples Collected in 2001 at MDA B
Depth Isotopic
Sample iD LocationiD | (/) | Medium | Plutonium

MD21-01-0504 | 21-11414 | 0-0.5 Soil 2058
MD21-01-0505 | 21-11415 0-0.5 Soil 2058
MD21-01-0506 | 21-11416 | 0-0.5 Soil 2058
MD21-01-0507 | 21-11417 0-0.5 Soil 2058
MD21-01-0508 | 21-11418 | 0-05 Soil 2055
MD21-01-0508 | 21-11419 0-0.5 Soll 2058
MD21-01-0510 | 21-11420 0-0.5 Boil 2058
MD21-01-0511 @ 21-11421 0-85 Soil 2058
MD21-01-0512 | 21-11422 005 Soil 2058
MD21-01-0513 | 21-11423  0-05 Soil 2058

Table B-49

Frequency of Radionuclides Detected above Background Valye

in Surface Soil Samples Collectad in 2001 at MDA B

Frequency of
Number Background | Detects Above
Number of of Conceniration Range Value' Background
Analyle Medium | Analyses | Deiects {pCi/g) {pCig) Yalue
Plutorium-238 Sodl 10 i [FO.00191] 10 0.0244 0.023 110
Plutonium-239 Soh | 10 8 [0.0114] 10 6,68 0.054 5/10
* Background values from LANL 1388, 88730,
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Tahie B-50
Radionuclides Detected above Background Value
in Surface Soil Samples Collected in 2001 st MDA B

5 g
o s = g E
2 % £ 5 g 5
5 i 8 38 & :
Soil Background Yalue® 0.023 0.054
Sediment Background Value® 0.008 0.068
Residential Screening Action Levels (pCi/g)® 49 44
SWHMU 21-015
MD21-01-0504 21-11414 ¢.00-0.50 Soit - 0.14
MD21-01-0505 21-11415 0.00-0.50 Sail s 0.218
MD21-01-0507 2111417 | ¢.00-0.50 Seil e 0.0809
MDZ1-01-0510 2111420 | 0.00-0.50 Soil e 4,37
MDZ21-01-0512 2111422 | 0.00-0.50 Soil 0.0244 6.66
MD21-01-0513 21-11428 | 0.00-050 Soil — 2.48

Note: Units are pClig.

a. Background values from LANL 1998, 59730,

b. Radionuctide screening action levels from LANL, 2002, 73708,
c. — = Mot available or befow background vahse.
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This appendix describes how investigation-derived waste (IDW) generated during the investigation of
Material Disposal Area (MDA} B at Los Alamos National Laboratory (the Laboratory or LANL) will be
managed. IDW is solid waste generated by fisld investigation activities and may include, but is not limited
1o, drill cuttings; purge water; contaminated persconal protective equipment (PPE)}, sampling suppliss, and
plastic; fluids from the decontamination of PPE and sampling equipment; and all other wastes potentially
contacting contaminants. Certain field investigation activities may also displace environmental media,
which is defined as naturally occurring material indigenous to the environment and includes groundwater,
surface water, surface and subsurface soils, rocks, bedrock, and gravel. According to the US
Environmental Protection Agency (EPA) “area of contamination”™ policy, environmental media are not
considered waste (and, hence, not IDW) if they are returned to their points of origin. 1DW generated
during the investigation of MDA B will be managed in such a manner as to protect human health and the
efvironment, comply with applicable regulatory requirements, and adhers to the Laboratory's wasle-
mminimization goals.

All IDW generated during the field investigation will be managed in accordance with applicable Risk
Reduction and Environmental Stewardship-—Remediation Services {RRES-RS) standard operating
procedures (SOPs). These SQPs incorporate the requirementis of all applicable EPA and New Mexico
Environment Department regulations, US Department of Energy (DOE} orders, and Laboratory
implementation Hequirements. The RRES-RS S80Ps that are applicable fo the characterization and
management of IDW are

+ LANL-ER-SOP-1.06, Management of Environmental Restoration Project Waste; and
* [LANL-ER-50P-1.10, Wasle Characlerization.

These SOPs ars among the SOPs applicable to the investigation at MDA B and are available at the
following URL: hitp:/erproject.lanl. gov/documents/procedures. himi.

Investigation activities will be conducted in a manner that minimizes waste generation by implementing
the requirements of the RRES-AS Waste Minimization Awareness Plan, which is updated annually as a
requirement of Module VIl of the Laboratory’s Hazardous Waste Facility Permit.

The waste streams that will be generaled and managed during the work at MDA B indude
= exploratory trench and pothole spoails;
*« PPE, plastic, and other IDW; and
« decordamination Huids.

All wastes will be managed In accordance with applicable federal, state, DOE, and Laboratory
requirements. Waste streams, regulatory classification, amounts, and disposal pathways are shown in
Table C-1.
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Table C-1
Waste Streams from Solid Waste Management Unit {SWMU) 21-015 Investigation Work Plan
Estimated Yolume
Waste Stream Waste Type (yd®) Shipped To
Exploratory trench and Solid waste 400 Los Alamos County landfill, NM
test pit spoils Industrial or New Mexico 400 Waste Management of Rio
special waste Rancho, NM
Raesource Conservation & 100 Envirocare, in Utah, or appropriate
Revovery Act hazardous treatment/disposal facility via
waste LANL, TA-B4
Low-level radioactive 100 LANL, TA-B4
wasle
High-leve! radicactive <1 LANL, TA-54
waste
Mixed low-level wasts 100 Envirgeare, in Utah, via LANL,
TA-54
Transuranic waste (TRL), 100 Waste Isolation Pilot Plant via
mixed TRU waste LANL, TA-54
PPE, plastic, and other Sofid, low-lovel waste B LANL, TA-54, Area G
nw
Decontamination fluids Liquid, low-lgvel waste 300 LANL, TA-50, Radioactive Liguid
Waste Treatment Facility

The total waste volume from eight exploratory frenches and forty test pils is estimated to be 1200 yd®.
Breakdown of wasie types and volumes is snlirely speculative. The waste characterization for the work
plan—-related waste streams will be based on historical documents, process knowledge, and professional
judgement.

Prior to the start of field investigation activities, a Waste Characterization Strategy Form (WCSF) will be
prepared and approved per the requirements of LANL-ER-SOP-01.10. The WCSF will provide detailed
information about IDW characterization, management, containerization, and potential volume generation.
IDW characterization will be achieved through existing dala and/or decumentation, direct sampling of the
IDW, or sampling of the media being investigated (i.6., surface s0il, subsurface soil). if sampling is
necassary, it will be described in a sampling and analysis plan that is developed in conjunction with the
WCSF,

The selaction of waste containers will be based on the appropriate Depariment of Transportation
requirements and the type and amount of IDW planned to be generated. immediately following
containerization, each waste container will be individually iabeled by waste classification, item
identification nurmber, radicactivity (if applicable), and date generated. Waste containers will be managed
in cleary marked and appropriately constructed waste accumulation areas. Waste accumulation area
postings, regulated storage duration, and inspection requirsmants will be based on the type of IDW and
its classification. Container and storage requirements will be detailed in the WCSF and approved prior 1o
waste generation.
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LOS ALAMOS NATICNAL LABORATORY

MDA B, PRS 21015 RFT PROIECT
ENVIRONMENTAL RESTORATION, MDA FOCUS AREA
BOREHOLE 1L.OG
BOREHOLE ID MDA B-1, 21-10851 TAOU TA-Z2Y Page 1of1

TOTAL DEPTH:84.7' bgs, 100" angied borehols  START DATE: Septernber 3, 1988  END DATE: Septembar 10, 1988

DRILLING EQMETHOD Holliow Stem Auger

SAMPLING EQIMETHOD:Split Spoon

DRILLING COMPANY: Stewart Brothers Drilling Co.

DRILLER: Staniey Johnson

SITE GECLOGIST: David Wykoft

BOREHOLE CRIENTATION Ssuth 67 East, 50 deg. from vertical
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LOS ALAMOS NATIONAL LABORATORY
MDA B, PRS 21-015 RFI PROJECT

ENVIRONMENTAL RESTORATION, MDA FOCUS AREA

BOREHOLELOG
BOREHOLE ID MDA B-2, 21-10552 TAQU TAZY Page 1of 1
TOTAL DEPTH:61.5 bgs, 100" angled borehols  START DATE: Septerber 11, 1998 END DATE: September 15, 1698
O LING EQ/MMETHOD Holiows Stem Auger SAMPLING EQUMETHODSpht Spoon
DRILUNG COMPANY: Stewart Brothers Drilling Co, BOREHMUOLE ORIENTATIONNorth B8 West. 52 dag. from vertical
DRILLER: Stanley Johnsen SITE GEOLOGIST: David Wykoff
. + — ¥ +
LS E o3 £ E o "
g £Eis 5 £ 1 g
£ 5 £ E. 2 g £ - 2
= g @8 Fll Lithol 2 =
E o £ g 7] HACIOgY < 2
: 3 3 E ®BEE & o [ Z
Ty L E g g 3 = o & o
2 T pYiEZE 3 = &
=3 6 3,9 @ [ '
< °gl< e
g - . T T s —
: i Fitk Brow goil il mixed w2h asphalt 32 op hi
= pEL : mw;f rcisture m:fe'm. e SSpTAR 3t fap Pigh
5= ztes NDA Ao ;
: 2522 - HDA | Fill Grey unconsalidated tuff i matsnial with cobblas of |
16 - o : NEA ; basaR1n-20 mm at 2410, p
: 2508 HDA
15 = - 2585 . HDA :
: 2025 R NO& :
» = sa2s ' NDA ;
: 2sns HOA . TEAES
o BTE o tded tuff, & £ of B
23 - 2825 NDA : gamgu?%wmém?&? ot Guartz and sanidens 18- .
- 231 NDA 20%. e
] :‘7 208 %amnmm NOA !
: e NA .
35 28 Jonmanmsasn  NOA -_
. 228 MDA el
40 -~ FR=r% 2 | oI S HDA i ™. - 4.3mm traciures
. zan4 - NOA ! T 13%40n
45 - 238 NEA \‘\\
i 2uzh 1 NEA N ‘\x.
0% ams lEgeessee o | N
: 2125 ! NDA : O
55 - 2123 ; MDA . \\_\
- 2125 ; NOA
50 - 2428 I~ Basiths s T ' -
: 2124 L~ 2 Gature
55 ° : NOA - with iron saining
- EALES NDA VRN 1B
- 2_ 5 - .
L 0
: 2128 : NOA \‘““\»\"
s = 228 NODCMHNII Mot e DA e 1-3mm brown
: D128 o DA o - clay filled
80 - P Pt T Hractade (7475m)
2 | 2128 NOA N
85 P C iy JMopmc e i MDA \M\’“\‘
i %
z a2gs ; NDA N
" - 3% gﬁ;mm comit  NDA .
- BEL=1 NDA =
93 - 528 MOZ 950130 5ol Gy NDA \_‘;\.
: i - NDA L
| O

June 2004 D-2 ER2004-0243



Investigation Work Plan for MDA B

LOS ALAMOS NATIONAL LABORATORY
MDA B, PRS 21-015 RFI PROIECT

ENVIRONMENTAL RESTORATION, MDA FOCUS AREA
BOREHOLE LOG

BOREHOLE 1D MDA B-1, 2110553 TAIOU: TA.24 Page 1 of {

TOTAL DEPTH:70.7 bys, 100 angled horehole  START DATE: Seplember 16, 1998 END DATE:Septernbsr 21, 1858

DRILLING EQMETHOD Hollows Stemn Auger SAMPLING EQ/METHODRSi Sooon
DRILUNG COMPANY: Stewart Brothers Drilling Co. BOREHCLE ORIENTATION South 50 East, 45 deg.from verticat
DHILLER: Stanley Johnson SITE GEOLOGIST: David Wyhoff
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Note: The burehdie orientstion a8 recorded dous not represent corventional practice. The bearing is reversed
The actual bearing and inclination is North 50 Waest, 45 deg. from verdical,

ERZ004-0243 D-3 Jung 2004




Investigation Work Plan for MDA B

LOS ALAMOS NATIONAL LABORATORY

MDA B, PRS 21-015 RFI PROJECT
ENVIRONMENTAL RESTORATION, MDA FOCUS AREA
BOREHOLE LOG
BOREMOLE ID MDA 8~4, 2110554 TAIOU: TA21 Page 1 of 1

TOTAL DEPTH:70.7 bgs, 100 angled borehols  START DATE: September 21, 1598 END DATE: September 24, 1998

DRILLING EQ/METHOD:Hollow Stem Augsr

" SAMPLING EQYMETHOD:Spiit Spoon o

DRILLING COMPANY: Stewart Brsthers Drilling Co.

DRILLER: Stanley Johnson

BOREHOLE ORIENTATIONNorth 65 West, 45 deg. from vertics!?
SITE GECLOGIST: David Wykoff
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investigation Work Flan for MDA B

LOS ALAMOS NATIONAL LABORATORY
MDA B, PRS 21-415 RFI PROJECT

ENVIRONMENTAL RESTORATION, MDA FOCUS AREA

BOREHOLE LOG

BOREHOLE ID MDA B-5, 21-105855

TAIOLE TA-24 Page 10f1

TOTAL DEPTH:66.9' bgs. 100" angled borehole

START DATE: September 25, 1998 END DATE Sepiember 28, 1988

DRILLING EQ/METHOD Hollow Stem Auger

SAMPLING EQ/METHOD:Split Spoon

i DRILLING COMPANY: Stewar! Brothers Drifling Co.

DRILLER: Staniey Johnsaon

BOREHOLE ORIENTATION North 68 West, 48 deg. from vertical
SITE GECLOGIST: David Wykoff
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investigation Work Plan for MDA B

LOS ALAMOS NATIONAL LABORATORY
MDA B, PRS 21-015 RFT PROJECT
ENVIRONMENTAL RESTORATION, MDA FOCUS AREA
BOREHOLE LOG

S8OREHOLE ID MDA BS, 21-10558 TAIQW TA-21

Page 1 of 1

TOTVAL DEPTH:64.3' bgs, 100" angled borehole

START DATE: Seplember 30, 1998 END DATE:Oclober 2, 1998

DRILLING EQ/MMETHOD: Hollow Stern Auger

SAMPLING EQ/METHOD:Spiit Spoan

DRILLING COMPANY Stewart Brothers Drifling Co.

DRILLER; Stanley Jchnson SITE GEQLOGIST: David Wykoff

BOREHOLE ORIENTATICNNorth § East, 50 dey. from vertical
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Note: The porehole orisntation a8 recorded does net represent convertional practice. The bearing is reversed.

The acieal beariag and inclination is South § West, 50 dey. rom ventical.
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investigation Work Plan for MDA B

LGS ALAMOS NATIONAL LABORATORY
MDA B, PRS 21-015 RFI PROJECT
ENVIRONMENTAL RESTORATION, MDA FOCUS AREA
BOREHOLE LOG

BOREHOLE ID MDA B-7, 21.10557

TAOUTAY

Page tof

TOTAL DEPTH:70.7' bgs, 100 angled borehole

START DATE: October 7, 1998

END DATE: October 8, 1958

DRILLING EQMETHOD: Hollow Stem Auger

SAMPLING EQ/METHOD:Split Spoon

DRILLING COMPANTY. Stewart Brothers Diiling Co.
DRILLER: Stanley Johnson

BOREHOLE ORIENTATIONEast-West, 45 deg. from vertical
SITE GEOLOGIST: David Wykoff
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Appendix E

Phase I RFI Data
(see enclosed CD)





