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EXECUTIVE SUMMARY 

This investigation work plan describes the sampling and analysis requirements and investigatory 
methodology for characterizing the contents of Material Disposal Area (MDA) B, Solid Waste 
Management Unit (SWMU) 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 related to LANL processes. There are no official waste 
inventory 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 trenches may contain radioactive 
and chemically contaminated laboratory wastes, debris, and waste products from a water boiler 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 S. 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 documents state that 
there was no attempt to separate materials. 

The principal objectives of the investigation prescribed by this work plan are (1) to 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 soil 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 S disposal 
trenches. 

This work plan is part of a phased approach outlining the methodology directing and documenting the 
decisions made prior to, and during, field operations. During field operations, brief milestone reports will 
be prepared to keep the New Mexico Environment Department (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, including 
emergency warning and response, will be conducted for those businesses that will be affected. Designed 
safety features 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 control the work environment, and prevent 
damage to the surrounding environment, an implementation plan will be developed. 

To characterize buried waste, eight 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 geophysical information and will be 
chosen to intercept the disposal trenches and to 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 acoess 
control, 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 radiologically and chemically contaminated materials, a flexible plan, with 
appropriate regulator interaction, allows for an increase in the number of exploratory trenches, 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 be used to establ ish 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 low-level radioactive waste, as 
well as uncontaminated material, may be returned to the excavation in a segregated fashion. Records will 
be kept of the types and locations of any material retumed to the excavation in order to facilitate future 
potential actions. 

Analysis of samples laken allocations immediately below and adjacent to the disposal trenches 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 soil and rock. These data will be reported 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 infonmation acquired during previous investigations. Included are results 
of the previously undocumented 1998 Resource Conservation and Recovery Act (RCRA) facility 
investigation. 
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1.0 INTRODUCTION 

1.1 General Site Information 

Los 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 Albuquerque 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 containing perennial and intermittent streams running from 
west to east. Mesa tops range in elevation from approximately 6200 to 7800 It above sea level (asl). 

The Laboratory's Risk Reduction and Environmental Stewardship Division-Remediation Services (RRES­
RS) project. formerly the Environmental Restoration (ER) Project, is participating in a national effort by the 
DOE to clean up sites and facilities formerly 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 Reccvery Act (RCRA) and in accordance with the Hazardous and Solid 
Waste Amendments of 1984 (HSWA) and follows the requirements in Module VIII of the Laboratory's 
Hazardous Waste Facility Permit (EPA 1990, 01585.2). Module VIII was issued to the Laboratory by the 
US Environmental Protection Agency (EPA) on May 23,1990, and modified on May 19,1994 (EPA 1994, 
44146.2). Radionuclides are regulated under DOE Order 5400.5, "Radiation Protection of the Public and 
the Environment" (proposed rule 1 ° CFR 834.5). As agreed to with the New Mexico Environment 
Department (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 Module VIII, the nature and extent of releases of hazardous waste or hazardous 
constituents are determined through the RCRA facility investigation (RFI) process. Under the RRES-RS 
project, the Laboratory implements the RFI 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 
(T A-21), on Delta Prime (DP) Mesa (a mesa separating Los Alamos Canyon and DP Canyon) 
(Appendix B. Figures B-1, B-2). MDA B occupies approximately 6 acres and consists of muttiple disposal 
trenches (Figure 1). From 1944 until it closed in 1948, MDA B received process wastes from operations 
within TA-21 at DP East and DP West The wastes disposed of at MDA B were highly heterogeneous, 
primarily radioactively contaminated laboratory wastes and debris, and limited liquid chemical waste; 
however, a formal waste inventory was not maintained (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 clharacterization and subsurface releases outside the actual disposal 
trenches. The nature and extent of contamination released from MDA B is generally known; however, 
none of the investigations have specifically targeted the characterization of the contents of the MDA B 
disposa I trenches and the soil or tuff near the interface with the waste-disposal !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 anayticallaboratory data) the 
radiological, organic chemical, and inorganic chemical concentrations in fill material, soli, and 
rock near the interface with the waste-disposal trenches; and 

• generate operational performance data for potential future corrective actions within the MDA B 
disposal trenches. 

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

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 operational performance data will be used to determine the safest and most efficient 
methods for excavating within the disposal trenches and for handling, characterizing, segregating, and 
disposing of excavated materials. 

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 to assess the nature and extent of contamination directly beneath the landfill. 

Defining 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 plan. This will provide flexibility for further expediting corrective action based on the results of the 
source term investigation. This approach 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 to meet the objectives of this investigation. 

2,0 BACKGROUND 

Appendix B of this document is the HIR The H IR provides the most complete information regarding 
MDA B's background. A summary of the relevant background information is provided in this section. 
Complete details are in the HIR, including specific analytical results, the approach to selecting exploratory 
trench locations, and the planning for waste characterization and sampling. 

2.1 Operational History 

Historical records state that MDA B consisted of several disposal trenches approximately 300 ft long, 15 ft 
wide, and 12 ft deep, and that MDA B included at least one smaller, shallower trench on the eastern end 
of the site (LANL 1991, 07529.1). 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, 1997, and 1998 to delineate the location and number of disposal trenches at MDA B 
(Ferguson et al. 1998,58212.1; Bay Geophysical 1998,64146; Bay Geophysical 1998, 64147; Thavoris 
2001, 83862.1). The results of the surveys were interpreted as several large trenches. One to three of 
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these comprise the western portion of the MDA and one large trench comprises the eastern portion 
(Appendix B, Figure B-26). 

From 1944 until 1948, the Laboratory's primary waste-producing operations at TA-21 were located at DP 
East and DP West. By the fall of 1944, the LANL Chemistry Division had developed several separation 
techniques to recover plutonium from residues. Solids from incinerator reduction operations were 
dissolved in nitric and hydrofluorous acids to recover trace amounts of plutonium (Merrill 1990, 11721.1). 
During the early 1940s, plutonium recovery was conducted until the maximum concentration for plutonium 
in solution was 10-4 giL. 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 
MDAB, 

There are several indications that hazardous chemicals may be present al 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 1987 DOE document also 
stated that lecture bottles, mixtures of spent chemicals, old chemicals, and corrosive gases may be in the 
trench(es) 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, polonium, uranium, americium, curium, radioactive lanthanum (RaLa), and actinium. 
Additionally, there could be waste products possibly contaminated with either uranium-235 or cesium-137 
from the water boiler reactor (Meyer 1952, 28154.2). Short-lived radionuclides, such as RaLa, are no 
longer present due to radioactive 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 waste originator and sealed with masking tape, The remainder of the material consisted of metal, 
including air ducts and large metal apparatus. The latter type of material was placed in wooden boxes or 
wrapped with paper (Meyer 1952, 28154,2). At least one truck contaminated with fission products from 
the Trinity test is believed to be buried in MDA B (DOE 1986, 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 results. 

2.2.1 Surface Solis 

Surface investigations at MDA 8 have included surface soil sampling and surface flux measurements of 
volatile organic compounds (VOCs), Sampling events occurred from 1966 to 2001. 

It is difficult to directly relate MDA B surface concentrations to speCific releases from MDA 8, There have 
been various site-wide releases of chemicats 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 8 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 
8-3 and 8-4, 

Americium-241, cesium-137, plutonium-238, plutonium-239, and tritium were detected consistently across 
the surface of MDA 8 (Appendix B, Figure 8-45). Plutonium-239 is the most consistently detected 
radionuclide and, along with tritium, is a site-wide contaminant based on 1992 mesa-wide survey data 
(LANL 1994, 26073,1; LANL 1995, 52350.1), 

ER2004-0243 3 June 2004 



Investigation Work Plan for MDA B 

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 
1 966, 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 another angled borehole in the 
central part of the site (Location ID 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, 59730) 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 tritium 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 one 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, B-46, 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 existing subsurface geologic 
characteristics beneath TA-21 , in general, and MDA B. in particular. Known surface and subsurface traits 
and their potential effects on the occurrence and concentration of contaminants include 

• a canyon-mesa terrain, which affects meteorological conditions and ecological habitats at the 
surface; 

• a semi-arid climate with low precipitation and a high evapotranspiration rate, which limHs the 
extent of subsurface moisture percolation. limiting the amount of moisture available for leaching 
radionuclides or other hazardous waste constituents; and 

• a thick, relatively dry, unsaturated (vadose) zone, which greally restricts or prevents downward 
migration of contaminants in the liquid phase through the vadose zone to the regional aquifer. 

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

3.1 Surface Conditions 

Elevation at the top of DP Mesa in the vicinity of MDA B ranges from 7160 ft to 7220 It asl. with a gentle 
slope to the south, The canyon slope ranges from 7060 It asl in the bottom of BV Canyon to 7180 It asl on 
the south edge of DP Mesa. immediately south of MDA B, Surface drainage from MDA B (e,g .• rainwater. 
snow melt) flows south into BV 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, a small. soil-covered, vegetated area at the extreme western end of MDA B (approximately 105 
It by 150 It); 

2, a large asphalt-peved area occupying the long western leg and the central portion of the site 
(approximately 1500 It long by 120 It wide); and 

3, a soil-covered. vegetated area occupying the eastern leg of MDA B (approximately 600 It long 
by 150 It 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 asphatt pavement through cracks. and trees 
line a portion of the northern boundary of the site. An air monitoring station is located on the outside of the 
east fence, 

The area to the west of MDA B is vacant but was the former location of a residential trailer park, To the 
east of MDA Bare SWMUs 21-027(d)-99. 21-018(a)-99 (MDA V). and 21-024(e)-99, To the north are 
SWMUs 21-024(f) and 21-013 (d,e); to the northwest is SWMU 21-029 (DP Tank Farm), To the southwest 
are SWMUs 00-030(b)-00 and 00-010(a) (Appendix B, Figure B-3), The area immediately to 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 occupied by commercial buildings. The businesses include a building supply store, a 
newspaper office. a caterer. and other office space, Further to 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. 

3.1.1 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 to relatively dry; the wettest canyons contain continuous streams and 
perennial groundwater in the canyon-bottom alluvium. DP Mesa is bounded on the north by DP Canyon 
and on the south by Los Alamos Canyon and BV Canyon, which in tum flows into Los Alamos Canyon. 
DP and Los Alamos Canyons have intermittent flow sufficient to support alluvial groundwater systems 
whereas BV Canyon has only occasional stream flow which is insuffiCient to support alluvial 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 BV 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 lto 100 using a matrix system. SWMUs 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 Surface 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 of MDA B is 
predominanlly asphalt and landfill cover material. Where undisturbed, soils on the mesa surface are thin 
and poorly developed. They lend 10 be sandy in lexture near the surface and more clay-like beneath the 
surface. Soil profiles tend to be more poorly developed on the cliff-forming south-facing slopes than on 
the north-facing slopes, which tend to have higher 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 1998, 
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 site, outside the fence, that served other LANL facilities. This waste line is not 
part of SWMU 21-015. Outside 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. 

3.2.1 Stratigraphy 

The generalized stratigraphy of DP Mesa in the area of MDA B is shown in Figure 3. DP Mesa consists of 
Bandelier Tuff (Obt) 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, 1v/lg) 
(Broxton et al. 1995, 50121, pp, 45-51). Bedrock directly underlying TA-21 is cooling unit 3 (Obt 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 ft bgs by the Cerro Toledo (Oct) interval, a 10- to 40-ft­
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 Tuff from the underlying clastic fanglomerate sediments of the 
Puye Formation (Tp). This feature may be locally absent in portions ofTA-21. 

3.2.2 Cliff Retreat and Fractures 

According to a report on geomorphic studies al DP Mesa and vicinity (Reneau 1995, 50143.1, pp. 66-(9), 
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 
tributary stream system. The report goes on to say thai exposure of most of the MDAs at T A-21 on DP 
Mesa through cliff retreat is improbable over periods exceeding 10,000 years. The exception, MDA V, is 
more difficult to evaluate. According to a fracture study conducted at TA-21 , a relatively high-density 
fracture zone runs with a northerly strike through MDA V (Wohlelz 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 thai slant (angled) 
boreholes drilled in the direction S48E and N-S would optimize fracture intersections in the upper vadose 
zone under the MDAs at TA-21. 

3.2.3 Hydrogeology 

3.2.3.1 Infiltration 

The proposed hydrogeologic conceptual model for the Pajarito Plateau (Figure 4) (LANL 1998, 59599, 
p. 5) predicts infiltration of water into the subsurface and the subsequent transport of water, 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 
"evapotranspiration") (LANL 1997, 63131). The subsurface movement of the remaining moisture (often 
referred to as recharge) is predominantly vertical in direction and is influenced by properties and 
conditions of the vadose zone. 

Differences in degree of surface disturbance and the geologic properties of the tuff 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 effluent disposal. 

Two geologic properties of the Bandelier Tuff that significantly influence recharge rates are the degree of 
welding 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, Consequently, welding varies spatially, both between and within separate depositional 
layers. Welded tuffs tend to be more fractured than nonwelded tuffs. Fractures within the tuff 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 surface, as was potentially the case under the active absorption beds, will the fractures 
become wet and conduct water. However, modeling studies predict that when fractures disappear at 

ER2004·0243 7 June 2004 



Investigation Wor/< PlanJo.r .. AifDl1c::B:....... ______________________ _ 

contacts between stratigraphic subunits, when fracture fills are encountered, or when fracture coatings 
are interrupted, fracture moisture is absorbed into the tuff matrix (Soli and Birdsell 1998, 70011, pp. 193-
202). 

3.2.3.2 Perched Groundwater 

Observations of perched intermediate groundwater in LANL wells are rare on the Pajarito Plateau. 
Perched waters are thought to 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 
Cerro 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 encountered. Perched intermediate groundwater has 
been observed in some locations on the plateau. including at LADP-3 (in the Guaje at 6430 It asl) and at 
R-7 (in the Puye at 6420 It asl), both south of TA-21 in LA Canyon, and at Otowi-4 on the eastern base of 
DP Mesa east of TA-21 (in the Puye at 6380 It asl). Figure 5 shows the locations of LANL groundwater 
wells with respect to MDA B. Saturated conditions were not encountered in the 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 It bgs (approximately 6500 It asl). 

3_2.3.3 Regional Aquifer 

The main aquifer in the Los Alamos area rises westward from the Rio Grande within the Santa Fe Group 
and into the Puye Formation beneath the central and westem portion of the Pajarito Plateau. Depth of the 
aquifer decreases from about 1200 It bgs along the westem margin of the plateau to about 600 It bgs 
along the eastern margin. The regional aquifer was encountered in deep wells proximal to MDA B at 5870 
It asl (R-7), 5850 It asl (Otowi-4), and 5835 It asl (R-8), all three wells downgradient from MDA B 
(Figure 5), resulting in an approximate 1260-1t 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 It of tuff 
and volcanic sediments (Purtymun 1995,45344, p. 29). 

4.0 SCOPE OF ACTMTtES 

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 heterogeneity 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 trenching. Such 
adjustments will be based on field observations, field screening, project team professional judgment, 
safety issues, and regulatory reqUirements. A decision tree detailing the segregation, screening, and 
packaging of excavated material is presented in Figure 6. 

Figure 7 provides an approximate sequence of activities for each of the proposed exploratory trenches; 
this sequence may be modified, as appropriate, to 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 life and health (IDlH) screening but, 
depending upon the objective for creating the test pit, may stop short of additional screening steps. Other 
activities will include refining safety considerations and controls based on actual conditions encountered. 
The following sections provide details for each activity. 
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An implementation plan will 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 topics and elements are 

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

• preparatory activities, including notifications, emergency procedures, operational procedures, 
mobilization, demobilization, site controls, and enclosure structures; 

• the operational readiness review; 

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

• traffic control/mitigation, including a drawing showing traffic flow patterns on the site, slreets, and 
highways; 

• the equipment to be used and a description of the equipment application; 

• decision trees for the handling, segregation, and disposition of excavated material; 

• the strategy and approach for excavating disposal trench contents (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, compositing, and packaging; 

• definitive identification of unknown chemicals and materials; 

• an electronic inventory management and tracking system; 

• sample collection, handling, and documentation; 

• surveying of sample locations, and trench geometries and features of excavations; 

• backfilling of exploratory trenches and test 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 safety, the changes will be communicated to the NMEO for its review 
and approval. 
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8ecause of the planned flexibility of the investigation, close communication with the NMED to inform them 
of the decision-making processes and the progress of field activities will be aChieved by issuing milestone 
reports. The reports will detail activities 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 to the city of Los Alamos and the businesses located north of DP Road requires that a real­
time emergency warning system be designed and implemented. Training of the adjacent business 
occupants 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 
worn 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 SWMU boundary and inside an enclosure. The enclosure shall provide an 
environment that allows work to be performed during inclement weather (rain, snow, high winds). The 
enclosure also 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 equipment may be vented outdoors, or a ventilation system may be installed. 
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. Specifications 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 to 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 1998 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 
November 26. 2002, Order with a brief justification for the Laboratory's proposed alternative 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 1998, geophysical surveys were conducted to define the disposal trench geometries as specified in the 
Order (section 8-2.2.2 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 waste-disposal 
trenches (estimated to be 40 It wide and up to 15 It deep) will be exposed and that the landfill 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 to 
the Cerro Toledo formation. The Laboratory's approach considers the seven borings already drilled at 
MDA B per the 1998 SAP and proposes eight exploratory trenches Into and through the waste-disposal 
trenches. The Laboratory's justification for proposing exploratory trenches and test pits for further 
exploration of MDA 8 is that trenching will better define the nature, physical variability, and chemical 
variability of the wastes disposed of at MDA B, and the characteristics of the bedrock immediately below 
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 trenches, 
where encountered, will be investigated by exploratory trenching, sampling, and laboratory analyses. 
Sample analyses will include all analytes required by the Order. This means that pH, polychlorinated 
biphenyls (PCBs). high explosives (HE). dioxins, furans, nitrates, perchlorate, and cyanide, which were 
not part of previous analytical suites, will now be included, in addHion 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 will 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 tritium, the extent of subsurface contamination has been defined 
by the angled boreholes completed in 1998 (section B-4.3.1). The deepest sample from each borehole 
did not 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 pCilL to 0.75 pCilL) 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 RFI 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 exlent of contamination at MDA B differs from that 
specified in the Order by using data from previous RFI work. Collecting and analyzing samples obtained 
immediately below the disposal trenches in the tuff bedrock for an expanded analytical suite, and using 
the existing intermediate borehole data, will be sufficient to define the nature and exlent of surface and 
subsurface bedrock contamination at MDA B. 

Perched groundwater was investigated by a borehole drilled adjacent to MDA V (Location I D 21-02523, 
Figure B-3) located approximately 370 ft east of MDA B. The 66O-ft-deep borehole, located near what 
was formerly an absorption bed that discharged quantities of water into the tuff, was unsaturated for the 
entire depth. The highest moisture centent measured was 25% in the Bandelier Tuff, just above the Cerro 
Toledo interval (300-333 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 1994,26073.1). 
Perched water is absent from an outcropping of the Cerro Toledo southeast of MDA B. A deep borehole 
is planned at MDA V, 100 II east of MDA B, which will provide permeability data for the tuff overlying the 
Cerro Toledo interval in proximHy to MDA B. Given the geologic location of MDA B upon the TA-21 mesa 
lop, 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 Cerro 
Toledo is encountered. 

4.2 Regulatory Basis for Technical Approach 

The regulatory basis for handling waste materials during the MDA B investigation is based on 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, 1990), and more recently in an Office of 
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Solid Waste and Emergency Response guidance memorandum entitled "Use of the Area of 
Contamination (AOC) Concept During RCRA Cleanups" (EPA 1996, 82288), The AOC concept provides 
for areas of contiguous contamination to be designated as a RCRA "unit" (for example, a landfill) for the 
purposes of implementing a remedy, In general, activities such as excavation, movement, consolidation, 
in-situ treatment, and redeposition of hazardous remediation wastes within the AOC will not trigger RCRA 
Subtitle C requirements because they are not considered treatment, storage, or disposal. These activities 
must occur entirely within the AOC boundaries and cannot be associated with any ex-situ treatment or 
storage units either within or outside the AOC. 

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

Investigation activities at MDA B will include the excavation of landfill contents from eight (or more) 
exploratory 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. At the conclusion of the investigation, most of the 
landfill materials will be returned to the exploratory trenches. These operations will not constitute new acts 
of treatment, storage, or disposal for the purposes of RCRA. Therefore, the RCRA Subtille C hazardous 
waste requirements will not apply to the proposed investigation activities. Some materials may be 
removed from the exploratory trenches and archived for possible use in treatability studies to suppor! 
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 AOC concept is presented in LANL-ER-SOP-Ol.06, R2, section 8.10 ("Management of 
Environmental Restoration Project Waste," December 13, 2001). The procedure requires that the AOC 
deSignation be approved by the RRES-RS regulatory compliance representative and the NMED. 

4.3 Health & Safety and Environmental Protection 

4,3.1 eSA 

MDA B has been categorized by the Laboratory as a Nuclear Hazard category 3 nuclear facility (DOE 
2003, 87047) based on a bounding estimated inventory of less than 100 g of plutonium-239 for the entire 
MDA (Rogers 1917, 05707.2). Facilities are categorized 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 relatively low-hazard 
nuclear facility for which a hazard analysis shows the potential for significant but localized consequences. 

DOE nuclear safety requires that a safety basis be prepared and maintained for the range of planned 
operations at MDA B. The safety 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 to 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 anyone time. The safety 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 environment 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 prefonned in accordance with the controls 
established by the DSA as well as any resultant technical safety requirements (TSRs). The controls will 
be incorporated into the SSHASP required by 29 CFR 1910 and 29 CFR 1926, the IWDs, and other site­
specific procedu res. 

When performing the investigation, an important consideration is the uncertainty assoCiated with the 
actual inventory and distribution of contaminated materials within MDA 8. The DSA is being prepared 
using estimated quantities of hazardous chemicals and radionuclides based on available historical 
documenlsfinfonnation and sampling data. However, as is recognized elsewhere in this investigation 
work plan, as the activities associated with this phase of the investigation procaed, the procedures, test 
methods, and decision trees need to 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 
to detennine if new controls are needed. As part of this process, the new information or site conditions will 
be assessed to detennlne If It represents an unrevlewed 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-fieldwork Activities 

Prior to conducting fieldwork, a series of health and safety, as well as regulatory, tasks must be 
completed. All of these tasks are described in a quality procedure (OP), LANL-ER-QP-5.3, "Readiness 
Planning and Review." The main topics covered include general preparatory activities, environmental and 
cultural protection, health and safety, waste management, training, work requests and pennils, support 
and equipment, 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 monitored using real-time continuous air monitoring 
(CAM) systems or similar devices. The CAMs will survey airborne radioactive particles inside the work 
zone and outside the enclosure at specific locations around the site. In particular, beta and/or alpha 
activities will be monitored to ensure they remain below action levels identified in the DSA and SSHASP. 
VOCs and airbome particulates (dust) will also be monitored. Monitoring stations will be located along the 
DP 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. 

4.3.4 Emergency Response 

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

• Training 

• Drills and exercises 

• Site security and control 
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• Notification procedures (emergency responders and the pubic) 

• Personnel accountability process 

• Site evacuation 

• Medical support 

• Emergency response equipment 

• Emergency response equipment maintenance and inspection 

• Emergency response actions 

• Radiological material releases 

+ Hazardous chemical releases 

+ Accidents resulting in property damage or injury 

• Fires and explosions 

• Natural disasters 

• Emergencies resulting from personal protective equipment (PPE) failure 

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

4.4 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 practices. 

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 considerations, location with respect to area 
businesses, 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 location to be 
excavated is not near area businesses and is not the suspected location of chemical bottle disposal as 
are exploratory trenches T -2 and T-3. This will allow the development and refinement of techniques, 
methods, and controls to occur before zones of potentially highly hazardous materials and areas closer to 
the public are excavated. The exploratory 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 
excavations 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, help control off-site environmental impacts, reduce exposure to the public, and protect the 
excavation 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 excavating. Design 
requirements for the enclosure will be specified in the MDA B DSA document. 

4.4.1 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 
these investigations can then be used to reduce uncertainty in designing the approach for future 
corrective action. The best approach will optimize health and safety guidelines and performance goals. 

4.4.2 Guidelines for Excavated Materials 

Materials removed from the excavations that could pose an immediate threat to either human or 
environmental safety will be removed for proper storage, packaging, treatment, and disposal. Examples 
of this type of waste are drums containing flammable liquids; carboys containing corrosive liquids; and 
laboratory bollies containing miscellaneous hazardous or unknown liquid, gaseous, or solid chemicals. 
These containers will be 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 from MDA B may be returned to the landfill if it will not interfere with future activities 
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 future site operations or inhibit re-entry, by drilling or other methods, during future 
corrective actions. 

Should large objects such as vehicle bodies be encountered in the exploratory trenches, the objects 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 bottom of the waste zone. Test pit investigations will rely primarily on visual observation 
and IDLH screening 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 perfonned as conditions warrant. This may include sampling, HazCat 
screening, definitive identif,cation of chemicals and materials, and chemical bollie removal. The locations 
and depths of the test pits will be determined 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 weslern area. 

4.5 Screening for tDLH Conditions 

The principle IDLH constituents are radiation (gross alpha, beta, gamma), VQCs, 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 enclosed structure, as described in section 
4.0, which may be separate from, but similar to, the structure over the excavation to protect the operation 
from environmental factors and to control exposure to 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 activities to be independent of the excavation operation 
and will ensure that proper radiological, health and safety, and environmental controls are maintained. A 
decision tree 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 
turnings, cuttings, sludge, or filtration media. 

2. Chemicals in Containers-This waste type could include glass carbcys or other glass bottles 
containing unknown liquids or solids. These are solid, liquid, or gaseous chemicals disposed of in 
bottles, jars, cylinders. lecture bottles, or other containers. (Plastic containers were not available 
during the period of waste disposal.) 

3. Non-containerized Waste Zone Materials-This waste includes soil and fill matrix, scrap metal, 
wood, plastics, rubber, concrete, construction and demolition debris, asbestos-contaminated 
ducts or pipes, organic materials, equipment, classified materials, vehicles, and unknown objects. 
These materials have a high probability of being radioactive andlor 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 be 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 extent 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 facilities 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 trenches 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, radioactive materials, environmental testing. waste 
management. and materials handling. To ensure accuracy, quality. and consistency. a formal logging 
procedure will be developed specifically for this activity. 

4.9 Hazard Characterization (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 about the MDA B area, the primary hazard characteristics for rapid 
identification will be radioactivity, flammability, corrosivity, 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-80P 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 needed for segregating waste materials 
by physical form (solid, liquid, or gas) and hazard class (radioactive, 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 materials for treatability and/or disposal. This level of characterization will be required for 
comparison with off-site treatment, storage, and disposal facility (TSDF) waste acceptance criteria (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 to MDA B do not include spent nuclear 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 treated or disposed of at specific off-site TSDFs. 

4.10.1 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 and 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 

• reduction in waste-disposal costs. 

A systematic characterization approach will be used to evaluate the acceptability of compositing different 
materials of similar hazard categories into common containers. HazCat and defin~ive identification 
screening will serve as compatibil~-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 waste 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 Identification Screening 

Definitive identification 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 to ensure the 
positive identification of chemicals and the substances for handling them in the safest manner possible. 
The on-site mobile laboratory will be equipped with portable analytical 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 specifically for 
the MDA B data collection requirements and populated with data from each step in the investigatory 
activities (Figure 7). The database will contain fields for capturing the following types of data: 

• type, 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 tull 
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 
geometry, disposal trench contents, and sampling locations; and 

• excavation backfill volumes and analytical data for both clean or returned waste. 

4.13 Sampling of Exploratory Trench Bottoms and Sidewalls 

Samples of native material from the disposal trench bottoms and side walls will be collected to help define 
the horizontal and vertical limit of contaminant releases. The results will be evaluated to determine if 
additional removal is necessary and whether residual contamination poses an acceptable risk. Samples 
will be collected at regular intervals from the bottom 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 allows for adjustments 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 on-sile screening lools. Samples will be analyzed for 
chemical and radiological compounds. Analytes will include TAL metals, radionuclides analyzed by 
gamma spectroscopy, isotopic uranium, isotopic plutonium, tritium, strontium-gO, VOCs, SVOCs, 
dioxinslfurans. 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 locations, profiles of the exposed 
exploratory trenches, locations of buried items of inlerest, 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 landftll. 

4,15 Exploratory Trench Backfilling, Compaction, and Ctean Cover Replacement 

The exploratory trenches will be backfilled to original grade. All materials will be returned to the disposal 
trench except liquids and other items or materials which may interfere with future potential corrective 
actions, either for health and safety or logistical reasons. Exploratory trenches excavated outside the 
disposal trench boundaries will be backfilled with clean fill material only. If it is deemed necessary to 
preserve access 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 for some activities, such as sample 
collection and 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 response to changing conditions, 
redirection, or discoveries in the field. All activities affecting the overall quality of the investigation will 
need to follow standard procedures and are subject to review and approval by the NMED and RRES-RS. 
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The following RRES SOPs and QPs are applicable to the investigation methods proposed in this plan: 

• ER-SOP-1.o1 

• ER-SOP-1.02 

• ER-SOP-1.03 

• ER-SOP-1.04 

• ER-SOP-1.05 

• ER-SOP-1.06 

• ER-SOP-1.08 

• ER-SOP-1 .10 

• ER-SOP-1.12 

• ER-SOP-3.11 

• ERSOP-6.09 

• ER SOP-10.1 

• ER SOP-1O.08 

• ER SOP-10.14 

• ER-OP-2.1 

• ER-QP-2.2 

• ER-QP-3.4 

• ER-QP-4.4 

• ER-QP-5.2 

• ER-OP-5.3 

• ER-QP-5.7 

• ER-QP-10.3 

"General Instructions for Field Investigations" 

"Sample Containers and Preservation" 

"Handling, Packaging. and Transporting Field Samples" 

"Sample Control and Field Documentation" 

"Field Quality Control Samples" 

"Management of Environmental Restoration Project Waste" 

"Field Decontamination of Drilling and Sampling EquipmenF 

"Waste Characterization" 

"Field Site Closeout Checklist" 

"Geodetic Surveys" 

"Spade and Scoop Method for Collection of Soil Samples" 

"Screening for PCBs in Soil" 

"Operation of the Spectrace 9000 Field-Portable X-ray Fluorescence Instrument" 

"Performing and Documenting Gross Gamma Radiation Scoping Surveys" 

"Documenting Personnel Qualification and Selection Process" 

"Personnel Orientation and Training" 

"Managing Nonconformances, Deficiencies, and Corrective Actions" 

"Records Transmitted to the Records Processing Facility" 

"Control of Measuring and Test Equipment" 

"Readiness Planning and Reviews" 

"Notebook Documentation for Environmental Restoration Technical Activities" 

"Stop Work and Restart" 

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

5.1 Excavation Methods 

Exploratory excavations will be completed using a standard, track-mounted hydraulic excavator 
(trackhoe) to carefully expose and remove landfill contents for inspection and identification. Excavation 
methods will vary between locations to 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 inHiated from the side of the landfill and advanced laterally through the fill. In areas such as 
the chemical disposal trenches in the far eastern part of the site, excavations will be installed parallel with 
the sidewall of the disposal trench to expose the waste with minimal disturbance, allowing careful removal 
of intact chemical containers such as carboys, if encountered. Vacuum excavation methods may be used 
in some areas 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 arm. Another excavation method may consist of tee-shaped exploratory trenches. Tee­
shaped exploratory trenches allow observation on two axes to 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 trenches. Short transects may be completed with the excavator in a 
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 encountered, an arch trench 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 team 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, ability 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 trenches will extend to the bottom of the waste material and into the 
tuff (approXimately 12-18 tt deep), they will extend from one side wall of the disposal trench to the other 
(approXimately 15 tt long), and the width of the excavator bucket (approximately 3 tt). 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 bottom. Waste containers may be broken, damaged, or 
unrecognizable due to degradation or excavation; these conditions may lead to further mixing during 
excavation. Materials impacted by releases of liquids due to container breakage will be immediately 
removed for disposal. 

5.2 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 follow the health and safety plan and in all 
cases be advanced carefully and progressively through the waste zone while monitoring for IDLH 
conditions. The approximate dimensions of the test pits will be 6 to 10 It in diameter and up to 18 It deep, 
depending upon what is encountered during the excavation. Screening of the test pit materials will be 
conducted in a manner similar to the material excavated from the exploratory trenches 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 InitiallDLH Screening Methods 

SeverallDLH 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 
ionization detector (FID)! photo ionization 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. Combustible gases will be screened for using a mulligas detector if voids within the disposal 
area are present. The heat of exploratory trench contents will be regularly monitored using a handheld 
infrared thermometer. The infrared thermometer will also help monitor for pyrophoric materials (pyrophoric 
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materials can spontaneously ignite when exposed to air). Table 3 lists the instruments, methods, and 
sequence for screening. IDLH conditions will be continuously monitored. Health and safety requirements 
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 instruments may also be 
used to monitor conditions and identify materials in the open excavation that could pose an immediate 
threat to site personnel. 

5.4 Initial Waste Segregation Methods 

The initial segregation will be based on field observations, physical characteristics, and initiallDLH 
screening results. The waste zone material will be divided into three primary waste types: (1) waste in 
containers, (2) chemicals in containers, and (3) non-containerized waste (Figure 6). Waste and chemicals 
in containers will be moved to a separate on-site facility (within the AOC) where they will be staged, 
opened, and tested. A positive identification of the material may be accomplished 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 retumed 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 containerized in drums, boxes, roll-off bins, or other appropriate containers. 
Size reduction of debris (Le., 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. 

5.5 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 
placed along the length of the exploratory trenches to faCilitate location identification and tracking 
activities. Comprehensive photo- and video-logging of the materials removed from the exploratory trench 
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 lowered into the 
excavations on booms or mounted to the excavator arm to 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 Identification 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 laboratory run by two people and will follow safety procedures as described in the 
SSHASP. 

1. ASTM 04978-95, "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 04979-95, "Standard Test Method for Physical Description Screening Analysis in Waste" 

This test method is used to identify wastes by describing certain physical properties, including 

• color, 

• turbidity, 

• viscosity, 

• physical state, 

• layering, and 

• incidental odor. 

3. ASTM 04980-89, "Standard Test Method for Screening of pH in Waste" 

This test method provides a quick determination of a waste's relative corrosivity. 

4. ASTM 04981-95, "Standard Test Method for Screening of Oxidizers in Waste" 

This test method is used to identify a waste containing oxidizing compounds. 

5. ASTM 04982-95, 'Standard Test Method for Flammability Potential Screening Analysis' 

This test method is used to indicate the fire-producing potential of a waste material. 

6. ASTM 05057-90, 'Standard Test Method for Screening Apparent Specific Gravity and Bulk 
Density of Waste" 

This test method provides a quick means to screen waste for apparent specific gravity or bulk 
density. 

7. ASTM 05058-90, "Standard Test Method for Compatibility of Screening Analysis of Waste, Test 
Method A-Commingled Waste Compatibility Test Method" 

This test method is used to determine the compatibility of a wasle with other waste prior to 
compositing. 

8. ASTM 05058-90, "Standard Test Method for Compatibility of Screening Analysis of Waste, Test 
Method C-Water Compatibility" 

This test 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 analy1ical 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 analy1es 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, ethyl benzene, and 
xylene (BTEX); PCBs; polycyclic aromatic hydrocarbons (PAHs); trihalomethanes; and nitroaromatics 
(explosives such as trinitrotoluene [TNTj). Screening by immunoassay kits could be used for PCBs, 
dioxin, PAHs, 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 fiexible to account for other materials recovered from the exploratory trench. 

5.7 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 Strategy Form (WCSF). The WCSF will provide detailed information about the 
anticipated waste to be managed, including 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 material, 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 generated. 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, radioactivity (if applicable), and dale generated. 

5.8 Methods for Sampling Soil and Tuff 

Samples will be collected from the exploratory trench side wails and the bottom of the exploratory 
trenches after all waste contents have been removed. The unbiased trench bottom samples will be 
collected at intervals of approximately 10 ft and at two depths: 0-0.5 It (the waste zone/tuff interface) and 
at least 1.5-2.0 ft 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 sample will be coilected from each side wall for each 
exploratory trench. Side wall samples will be collected at intervals of 0-0.5 It 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 bottoms, side walls, or test pits, if any of the following features are 
present: evidence of contamination (e.g., staining or elevated screening levels), lithologic 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-6.09, "Spade and Scoop Method 
for the Collection of Soil Samples: To reduce the potential for cross-contamination, care will be taken to 
collect material that is not in direct contact with the excavator bucket Field duplicate, equipment rinsate, 
and field blank samples will be collected at a frequency of 10% for QA purposes and in accordance with 
LANL-ER-SOP-1.05. 

5.9 Geodetic Surveying Methods 

Geodetic surveying will be conducted prior to backfilling excavations and in accordance with LANL-ER­
SOP-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 vertical 
positions will be surveyed 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 part of the investigation report. Sample coordinates will be reported to the Laboratory's Sample 
Management Office representative. 

5.10 Excavation Backfilling and Exploratory 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 extending beyond the limits of the disposal trenches 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 trench bottom sample locations 
for future drilling activities, it will be inspected by a driller to ensure the feasibility of future drilling access. 
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To prevent future subsidence, the replaced material will be compacted to the extent practical and will be 
mounded slightly in anticipation of settling. 

5.11 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 federal, state, DOE, and laboratory requirements. The lOW 
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 B disposal trenches can be conducted 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 permitting and readiness review actiVities will 
proceed in parallel 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 all documents cited in this report (Appendix B has its own list). Parenthetical 
information following each reference provides Ihe author, publication date, and ER ID number. This 
infonnation is also included in text cilations. ER ID numbers are assigned by the RRES·RS Records 
Processing Facility (RPF) and are used to /ocate lhe document at the RPF and, where applicable, in the 
RRES-RS Project reference set titled "Reference Set for Material Disposal Areas, Technical Area 21." 

Copies of the reference sets are maintained at the NMED Hazardous Waste Bureau; the DOE Los 
Alamos Site Office; the US Environmental Protection Agency, Region 6; and the RRES-RS project. The 
sets were developed to ensure the administrative authority has all material needed to review this 
document, and they are updated periodically as needed. Documents previously submitted to the 
administrative authority are not included. 
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Figure 2. 1946 aerial photograph showing the initial excavation activities at MDA B 
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2 

Table 1 
Summary of Proposed Alternatives to NMED Order Specifications 

and Justification for Alternatives 

LANL·Proposed Altl!rnative and Justification for LANL 
NMED Order SpecifiC_8_ti_On ______ + ____ D_ille __ re_ncelI.c...._f_ro_m ... O_r.d ... e .... r ......... -t-- ......... _ ....... A .. _Ite_m __ !!t_iYe ______ --I 

The Respondents shall conduct a survey Disposal un~ surveys have been Direct observation and 
of the disposal units at MDA B. The perfomned previously. A measurements of the limits of 
Respondents 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. sections 8-2.2,2 and 9-4.2). survey previously performed. 
topography. low elevation poin!, and Dimensions of the disposal 
down·slope end of the base of each trenches have been identified by 
disposal trench, shaft, pit, and absorption previous geophysical study. 
bed. 

The dimensions and base elevations of 
each trench, absorption bed, pit, shaft, 
and other unil shall be detennined USing 
as-built construction drawings and boring 
logs. If unavailable, ground penetrating 
radar. magnetic surveys, or other 
methods shall be used. The methods 
used to evaluate the pits and shafts shall 
be approved by the Department prior 10 
implementation. The survey shall be 
completed prior to implementation of the 
drilling explorations under Section 
IV.C.2.d.iii. (Order Section IV,C,2.dJi). 

The Respondents shall conduct 
subsurface explorations in order to obtain 
sufficient data to characterize the extent 
of contamination, and to characterize 
fracture density, fracture orientation, and 
fracture fill material or the absence of 
fracture fill matenal al MDA B. The 
fracture characterization of the rock 
formations underlying MDA B shall be 
completed utilizing data acquired from 
outcrops, cores. and downhole 
geophysical and video log data. A 
discussion of the sampling methods and 
polentiallocations for collecting rock 
fracture data shall be included within the 
required characterization work plan for 
MDA B. The Department, prior to field 
investigation and data collection 
activities, shall approve the methods and 
locations for the fracture investigation 
activities. (Order Section IV,C,2.d.iii) 

An additional eight exploratory 
test trenches will extend across 
the waste-disposal trench, 
exposing bedrock for additional 
extent an d fracture 
characterization. Fractures have 
been characterized previously 
through TA-21-wide geologic 
investigations conducted as part 
of the Operable Unit 1106 
investigation (see Appendix B, 
section B-3.14). Previously 
installed boreholes were also 
logged for fractures (see 
Appendix B. section B-4.3.1 , and 
Appendix D). No additional 
fracture characterization is 
planned. 

Because MDA B was used as 
a chemical and solid waste· 
disposal area, fractures are 
less significant to subsurface 

. transport at MDA 8 than at 
other MDAs where absorption 
beds exist and where millions 
of gal. of liquid radioactive 
wastes were disposed. The 
extent 01 contamination has 
been identified for the limited 
set of contaminants analyzed 
by the seven prior angled 
holes. Results from the 
additional sampling and 
expanded analytical suite at 
the eight exploratory trenches 
will be used to evaluate near­
trenCh bedrock charactenstics i 
and contamination for a I 

borehole data previously 
collected. 

comparison with the deeper I 

~~- .......... -------------------~- .......... ---------.. ----~------
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Work Plan MDA B 

Table 1 (continued) 
~---~"".---~- ~--~---~-~ ------------... r----~--

Justification for LANl 
Alternative .. lteI1lJ~ NMEE..<'rtier Specification ..... __ 1. ~:~.;~~~:: ~~~ar~:~ 

..•.. --.-.-~.-
3 : A minimum of eight borings shall be advanced Seven angled boreholes 

i 4 

using hollow-stem auger drilling methods where were installed in 1998, in 
practical or other drilling methods approved by accordance with the SAP 
the Department. Two of the borings shall be approved by the NMED (see 
advanced to the base of the Cerro Toledo Appendix B, section B-
interval. All borings shall be drilled in accordance 4.3.1). Eight test trenches 
with Section X.B of this Order. The Department, will be installed through the 
prior to drilling, shall approve the location of the waste to obtain samples 
borings and the drilling method (Order Section directly below the waste-
IV.C.2.d.iii, Item 1). disposal trenches. 

Each borehole shall be characterized using 
geophysical logging techniques approved by the 
Department. (Order Section IV.C.2.d.iii, Item 2) 

A deep borehole (Location 
ID 21-02523) was drilled 
approximately 370 It east of 
MDA B at MDA Vand 
extended 660 It below the 
ground surface. Another 
deep borehole is planned in 
the area of MDA V (LANL 
2004, document in process). 
In addition, surface 

• exposures of the Cerro 
! Toledo interval have been 

observed in Los Alamos 
Canyon. 

No new boreholes are 
i planned. 

The addition of sampling of 
the subsurface soil and tuff 
in the eight test trenches will 
supplement existing angled 
boreholes in determining the 
nature and extent of 
contamination from the 
MDA B disposal trenches. 

The deep MDA V borehole 
and the outcrop of Cerro 
Toledo interval exposed on 
the cliff face of Los Alamos 
Canyon approximately 250 ft 
southeast of MDA B are 
sufficiently close to MDA B 
to confirm the absence of 
perched water at the Cerro 
Toledo contact. 

Because no new boreholes 
are planned, the geophysical 
logging described in the 
Order cannot be conducted. 

i 

f---"!iiA;;;~nitoring well(s) shall be instalied if 
.. I gr~undwater (perched or regional) is 

No monitoring wefls are IZones of saturation were not 
, planned. I encountered in previously 

I completed boreholes (see 

6 

, encountered during drilling activities or if 
geophysical results indicate possible zone(s) of 
saturation. The wells shall be constructed in 
accordance with Section X of this Order. (Order 

i Section IV.C.2.d.iii. Item 3) 

Vapor monitoring wells shall be installed in the 
borings if vapor-phase contamination Is detected 
during drilling activities. (Order Section 
IV.C.2.d.ili, Item 4) 

ER2oo4·Q243 

No new pore-gas sampling 
is proposed for MDA B. 

39 

I
, Append.x S, section B-4.3.1, 

and Appendix D) In or near 
, MDA B. Perched water is not 
i anticipated in the waste-
, disposal trenches. 

Sufficient pore..gas sampling 
has occurred under MDA B 
waste-disposal trenches. 
Pore-gas sampling was 
performed on previous 
boreholes per the SAP 

i approved by the NMED . 
. Maximum detected 
i concentrations were less 
, than 1 ppmv (see Appendix 

I B, section B-4.3:_1 )_. __ 
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Investifl.~tion Work Plan for MDA B 

Table 1 (continued) 

Item NMED Order Specification 
c---f-------'---'---'--'-----'---

LANL·Proposed Alternative 
and Differences from Order 

7 

8 

r 
! 

10 

All borings not completed as monitoring wells 
(vapor or groundwater monitoring wells) shall be 
properly plugged and abandoned. 
Documentation of proper well abandonment shall 
be submitted to the Department within 30 days of 
abandonment (Order Section IV.C.2.d.iii) 

Seil samples shall be collected continuously for 
Ihe first 40 ft and at ten-ft inlervals Ihereafier. 
(Order Section IV.C.2.d.iv, Item 1) 

No borings are planned 
under this work plan. 
Exploratory trenches and 
test pits excavated through 
the waste will be backfilled 
with clean soil and/or waste 
excavated from the 
trenches, based on field 
decisions as described in 
the work plan. 

Test trenches and test pits 
allow for continuous 
sampling of the excavated 
soil or tuff. No new 
boreholes are planned. 

-----.... ~ .... -----+------
Samples shall be collected and screened In Samples will be collected 
accordance with the methods described in from the waste and 
Section IX.B of this Order. (Order Section underlying bedrock in a 
IV.C.2.d.iv, Item 2) manner appropriate for the 

excavation of exploratory 
trenches. Field screening of 
excavated materials from 
exploratory trenches and 
test pits is planned. The 
screening methods specified 
in section 5.6 of this plan 
meet, or exceed, those 
identified in the Order. 

A minimum of three core samples from the tuff 
overlying the Cerro Toledo shall be collected and 
submitted for laboratory permeability testing in 
accordance with Section IX.B of this Order. 
(Order Section IV.C.2.d.iv, Item 3) 

No deep borehole is 
planned for MDA B. 
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JustifICation for LANL 
AHernative 

Boreholes installed under 
the 1998 SAP were properly 
abandoned in accordance 
with SOPs. Investigation of 
the trenches allows 
contaminated waste to be 
returned to the exploratory 
trench and test-pit 
excavations. Clean sailor 
tuff will be used where test 
trenches or test pits extend 
into tuff or soil outside the 
waste..<Jisposal trench limits, 

Core samples collected 
underthe 1998 SAP were 
taken at 5· and 1o-ft 
intervals in borehOles angled 
beneath the trenches (see 
Appendix B, section B-
4.3.1). Excavated soil or tuff 
profiles will be available for 
logging as material is taken 
from the excavations. Visual 
logging and field screening 
olthe so;1 profile in the 
excavations serves the same 
purpose as collecting 
borehole samples on a 
continuous basis. 

Because exploratory 
trenches will be made 
instead of borings, the 
methods described in 
Section IX.B for sampling 
are not applicable. 

A deep angled borehole is 
planned for MDA V and will 
intersect the Cerro Toledo at 
a horizontal distance of 
approximately 300 ft from 
MDA B. Permeability data for 
the tuff overlying the Cerro 
Toledo interval will be 
collected. 

ER2004-0243 



Investigation Worn Plan for MDA B 

Table 1 (continued) 

11 Field screentng and laboratory sample selection 
shall be biased towards evidence of 
contamination, lithologic contacts, fractures, 
fracture fill matenal, surge beds, and other higher 
permeability units identified during investigation 
activities, The samples shall be collected and 
screened in accordance with the methods 
described in Section IX,B of this Order, (Order 
Section IV,C,2,d,iv, Item 4) 

12 Sediment, soil and rock samples Shall, at a 

13 

, minimum, be obtained from each boring at the 
, inlervals described in Paragraph 1 above and 

from Ihe bedrock directly below the base 
elevalion of each absorption bed or shaft. A 
sample also shall be obtained at the maximum 
depth of each boring, (Order Section IV.C.2.d.iv, 
Item 5) 

A minimum of four samples shall be selected 
from each boring for submittal to a laboratory for 
analySis of VOCs, SVOCs, HE, pH, PCBs, 
dioxlns, furans, nitrates, perchlorate, TAL [target 
analyte list] metals, total uranium, cyanide, and 
radionuclides. The sample exhibiting the highest 
field screening detection; the sample obtained 
from the maximum depth in each bOring that 
displays field screening evidence of 
contamination; the sample located immediately 
below the base of any pit, tank, or other 
structure; and the sample from the total boring 
depth shall be submitted for laboratory analysiS, 
The Department may require that additional 
samples, collected from the borings, be 
submitted for laboratory analyses, (Order Section 
tV.C,2.d.iv, Item 6) 

All TA-21 outfalls shall be investigated in 
accordance with Section IVA4 of this Order, The 
characterization of the drainages shall be 
included in the work plan prepared to fulfill the 
requirements 01 Section IVA4 of this Order. 
(Order Section IV.C,2.d,v) 

ER2004-0243 

LANl·Proposed Alternative 
and Differences from Order 

I
· Samples will be collected as 

speCified (see Table 4 and 
i section 5.8 in this plan), The 

field-screening methods 
specified in Table 4 meet or 
exceed those described tn 
the Order, 

Samples will be collected 
from exploratory trenches 
and test pits from directly 
below the waste-disposal 
trenches and Irom the 

. maximum excavation depth, 
Samples will also be 
collected in disposal trench 
sidewalls, where 
encountered, 

Previous analytical suites 
specified in EPA- and 
NMED-approved work plans 
did not include HE, pH, 
PCBs, dioxins, furans, 
nitrates, perchtorate, and 
cyanide. 

Samples from exploratory 
trenches and test pits will be 
collected and analyzed for, 
as specified in the Order, 
pH, PCBs, HE, dioxins, 
furans, nitrates, perchlorate, 
and cyanide, At least six 
samples will be collected 
from each exploratory 
trench for laboratory 
analYSIS (see Table 5 in this 
plan). 

No outfall investigation will 
be conducted, TA-21 outfall 
drainages have been 
characterized previously in 
the Phase report and 
addendum already 
submitted to the NMED 

• (LANL 1995, 52350.1). 

41 

Justification for LANl 
Alternative 

Exploratory trenches allow 
visual screenfng of 

I 
subsurface features in a 
manner that cannot be 
obtained with boreholes. 

I 

Collecting samples of the 
bedrock from the exploratory 
trenches is comparable to 
obtaining samples from 
boreholes, 

Deeper subsurface VOC 
contamination was 
characterized using pore-gas 
sampling data from the 1998 
angled boreholes (see 
section 2,2,2). HE analysis 
of new samples will confirm 
the absence of HE. HE 
compounds were not 
indicated in previous SVOC 
analyses (see section 2,2), 
Dioxins and turans have 
limited subsurface mobility 
and are most likely to be 
detected at, or immediately 
below, trench bottoms, 

There are no outfalls 
associated with MDA B, 
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Plan for MDA B 

Table 1 (continued) 

lIem NMED Order Specification 

15 The Respondents shall determine if vapor-phase 
contamination is present beneath the site. If 
vapor-phase contamination is detected, the 
Respondents shall install vapor monitoring wells 
in the borings and conduct vapor monitoring and 
sampling as outlined in Section IX.B of this 

16 

17 

: Order. In addition, the Respondents shall submit 
a vapor monitoring and sampling work plan for 
approval by the Department prior to well 
construction. If vapor-phase contamination is 
detected, the Respondents shall. at a minimum, 
collect vapor samples from discrete zones in 
each vapor monitoring well or boring at depths 
approved by the Department. These data will be 
used to evaluale the need for additional 
monitOring and investigation. (Order Section 
IV.C,2,d.vi) 

• If intermediate zone groundwater is encountered 
• or if geophysical or other evidence suggests the 

presence of intermediate perched groundwater 
during the required subsurface investigations for 
MDA B, intermediate groundwater monitoring 
well(s} will be required by the Department The 
minimum depth of the subsurface investigations 
for MDA B will be the base of the Cerro Toledo 
interval. If groundwater is detected, these 
monitoring wells shalitarget 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-21 monitoring and sampling 
plan. (Order Section IV.C.2.d,vii) 

The Respondents shall install regional 
groundwater monitoring wells if Ihe Department 
determines the need for additional wells 
intersecting the regional groundwater aquifer 
associated with TA-21 based on investigation 
data, The wells shall be installed according to the 
reqUirements in Section X of this Order, (Order 
Section IV,C.2,d,viii) 

June 2004 

LANL·Proposed Alternative 
and Differences from Order 

No new vapor-phase testing 
is planned. 

None. The deep borehole 
wihich was completed at 
MDA V, near MDA B, was 
advanced beyond the base 
of the Cerro Toledo interval 
to a depth of 660 It and did 
not encounter perched 
water. 

No regional groundwater 
investigations will be 
performed as part of this 
work plan. Regional 
groundwater investigations 
are being conducted in 
accordance with the 
hydrogeologic work plan 
(LANL 1998, 59599), 
approved by the NMED, and 

• "Los Alamos Canyon and 
, PueblO Canyon Intermediate 
i and Regional Aquifer 
I Groundwater Work Plan" 

(LANL 2003, 82612), 

42 

Justification for LANL 
Alternative 

Pore-gas sampling was 
previously conducted using 
boreholes thaI were installed 
in accordance with the 1998 
SAP approved by the NMED 
(see Appendix B, section B-
4,3.1). 

Intermediate perched water 
was not encountered to the 
depth of previous 
investigations at MDA B. The 

• test trenches will not reach 
the depths previously 
investigated. 

Installation of regional 
groundwater wells would 
duplicate the work being 
performed under the 
hydrogeologic work plan and 
"Los Alamos Canyon and 
Pueblo Canyon Intermediate 
and Regional Aquifer 
Groundwater Work Ptan" 
(LANL 2003, 82612). 
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Table 1 (continued) 

Item 

18 

19 

NMED Order Specification 

Groundwater samples shall be obtained from Los 
Alamos Canyon monitoring wells LAO-1.2, LAO-
1.8, LAO-1.6(g), LAO-2. LAO-3A. LAO-4.5C, 
LAO-5, LAO-6, LAO-eA, LADP-3, R-9i, R-5, R-7, 
R-8, R-9, TW-3, and any wells installed in the 
future determined by the Department to be 

. required and at the frequency described in 
i Section XII of this Order. As described in Section 
: IV.B.1.e.viii, TW-3 shall be plugged and 
; abandoned according to the procedures in 
; Section X.D. Groundwater shall be monitored 

from TW-3 until the well is properly abandoned. 
(Order Section IV.C.2.d.ix, Item 1) 

The groundwater sampling shall be conducted in 
accordance with Section IX.B of this Order. 
(Order SectIon IV.C.2.d.ix, Item 2) 

20 ; Groundwater samples shall be collected from the 
< Los Alamos Canyon monitoring wells for 

submittal to a laboratory for analysis of general 
chemistry parameters as described in Section 
IKB of this Order, radionuclides, perchlorate, 

I TAL metals, total uranium, cyanide, VOCs, 
; SVOCs, HE, and for other analytes specified by 

I 
the Department. (Order Section IV.C.2.d.ix, Item 

, 3) 

21 As described in Section IV.B.l.d,vii, Paragraph 7, 
a long-term groundwater monitoring and 
sampling work plan shall be submitted to the 
Department for approval. The work plan shall 
include the specifics for conducting groundwater 
sampling at MDA B as part of the Los 
AlamosiPueblo Canyon watershed prior to 
implementation of the groundwater-sampling 
program< (Order Section IV.C.2.d.ix, Item 4) 

LANl-Proposed Alternative 
and Differences from Order 

No groundwater sampling of 
eXisting wells will be 

, performed as part of this 
i work plan. The wells 
; identified in Section 
; IV.C.2,d.ix, Item 1, of the 
i Order will be monitored as 
: specified in the facility-wide 
: groundwater monitoring plan 
i required under Section 
; IVA3 of the Order. 

I 
: No groundwater sampling of 
i existing wells will be 
; performed as part of thIS 
: work plan (see Item 18 
, above). 

No groundwater sampling of 
existing wells will be 
performed as part of this 

: work plan (see Item 18 
I above). 

I 
A long-term groundwater 
monitoring and sampling 

, work plan will not be 
i prepared as part of the MDA 
; B investigation< Results of 
: the MDA B investigation will 
, be considered during 

development of the 
groundwater monitOring plan 
required under Section 
IVA3. 

Note: The "Order" referred to in this table is dated November 2002 (NMED 2002,75910). 
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Justification for lANl 
Alternative 

Groundwater investigations 
would duplicate the work 
required under Section 
IVA3 of the Order. 

See Item 18 above. 

See Item 18 above. 

I Developll1ent of a 10ng-t~rf.l< 
i groundwater monitoring plan 
; for MDA B would duplicate 
• the work required under 
I Section IV.A.3 of the NMED : 
; Order. • 

June 2004 



Excavation I 
No. 

T·1 

T-2 

T·3 

T4 

T·5 

i------.... 

T·6 

T·7 

T-8 

Wori< Plan for MDA B 

Table 2 
Excavation Location Justifications 

Location 
Eastern leg of MDA B, west 
end of disposal trench 

Description Justification 
Transect primary disposal trench Investigate large disposal trench 
and verify dimensions and identified in geophysics, 
identify conte nts suspected location of 1946 fire 

~~~~~-------+~~~ 
Eastern leg of MDA B, east end 
of chemical disposal trench 

Eastern leg of MDA B, center 
of chemIcal dIsposal trench 

Western leg of MDA B, west 
end of disposal trench 

Westem leg of MDA B, west 
end of primary disposal trench 

---------_ .... 

Western leg of MDA B, west-
central portion of primary 
disposal trench 

Western leg of MDA B, east· 
central portion of primary 
disposal trench 

Western I fMDA eg a B, e ast 
end of primary disposal trench 

Excavate parallel to shallow Investigate chemicals and 
chemical trenches to remove and radiological contamination 
examine waste, Extend detected in angle boring (21· 
excavation across trench (T. 10554) drilled at this location, 
trench) furthest from area businesses 

Excavate parallel to shallow Investigate western end of 
chemical trenches to remove and shallow chemical disposal 
examine wasle. Extend trench, reported observation of 
excavation across trench (T. pallets of glass carboys of liquids 
trench) at this location 

i Transect chemical disposal Reported trenches not 
trenches to verify locations and identifiable with geophysics, 
inventory contents need to determine location and 

dimensions 

Transect primary disposal trench Aerial photos indicate oldest 
and verify dimensions and trenches at this location, begin 
identify conlents chronological excavation from 

west (alder) to east (newer) 

Transect primary disposal trench Continue chronological 
and verify dimensions and excavation of primary disposal 
identify conte nts trenches from west (older) to 

east (newer) 

Transect primary disposal trench Target geophysics anomaly 
and verify dimensions and south of primary trench, continue 
identify contents chronological excavation from 

: west (older) to east (newer) 

Trans ri nch C in e hr I 

L-____ ~ .. ________________ ~ 

eet p mary disposal tre 
and verify dimensions and 
identify contents 

ont u c ana oglcal 
excavation from west (older) to 
east (newer) 

Notes: The locations of the primary exploratory excavations were selected based on data from anecdotal historica~ site information, 
aerial photos. drilling and sampling, and geophysical surveys. The aerial photos indicate MDA B excavation began in the 
western leg. The table aboVe describes the trench locations and basis for selection of the locations. A discrepancy exists 
between the historical aerial photographs (Figure 2), older disposal trench location maps (Appendix B, Figure B-6), 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 historical information, maps, and aerial photographs indicate two parallel trenches. All the exploratory 
excavations will contribute data for determining the actual trench geometry and contribute to more accurate waste-volume 
estimates. 
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Screenin 
IDLH 

HazCa!: 
handling and 
segregation, 
characterization 

, 

I 

Investigation Work Plan for MDA B 

Table 3 
Screening Methods and Frequency for Excavations 

Anal sis Instrument Method 
, Alphalbetaigamma Alphalbeta/gamma LANL-ER-SOP-10,14 
: radiation radiation detector 

Order of 
Performance 

C-----~~~~~-+~~- """""""""""'-,~~~~~~~+~ ~~-1 

Pyrophoric materials : I nfrared thermometer 

handheld 

t Manufacturer's 
: instructions 

I 

Newport Model OS521 

~--~~~~~-+~-

Gases Drager tubeslcombust,ble 
gas meter: Mine Safety 

Manufacturer's 
instructions 

L 
Appliances model: 
Passport Contractor 
Multigas Detector 

~~-~~~-+~~- ~~~~-+ 

• VOCs Flame ionization detector EPA SOP #2114' : 
(FID)/photoionization , photoionization detector 
detector (PID), Foxboro i (PID) 

, model TVA-lOOO PIDIFID 
I analyzer , 

Field monitoring for Rad meter inside a fume • LANL-ER-SOP-10,14 
surface and volume hood 
radioactivity levels 

Physical description Physical observaUons on ASTM D4979-95 
screening analysis in bench-top lab with fume 
waste: color, turbidity, hood 
viscosity, physical state, 
layering, incidental odor 

Compatibility of Bench-top lab with hood I ASTM D5058-90 
screening analysis of 
waste, Test Method C-
Water Compatibility 

Screening of pH in waste Indicat~; pape;~ndlor ~TM D4980-89 
pH meter inside a bench-
top lab with fume hood ' 

Standard test methods Indicator paper inside a ASTM D4978-95 
for screening of reactive fume hood 
sulfides in waste 

Flammability potential Open flame inside a fume IASTM D4982-95 
screening analysis hood , 

Screening of oxidizers in Indicator paper, bench- ! ASTM 04981-95 
waste top lab with fume hood 

• Screening test method Physical observation • ASTM D5057 -90 
I for screenin a rent and/or h drometer andlor I 9 ppa y 
• specifiC gravity and bulk a pycnometer inside a 

2 

3 

4 

1 

I 

I 
3 

I 
"~ 

5 

j 
I 

6 

7 
, 

I 8 
! 

"-------c----'-. _d_en_s,-it",y_ofwaste fume hOod _______ ~_~ ______ -1.~ ____ ...J 

1 EPA SOPs may be located at USEPA,gov web site, 
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Work Plan for MDA B 

Table 3 (continued) 

L SC~!!J!!iL_ ! 

Order of 
Analvsis Instrument Method Performance 

I HazCat: Compatibility of i Thermometer and physical ASTM D5058-90 
I 

9 
I handling and screening analysis of observation inside fume 

segregation, waste, Test Method hood 
characterization A-Commingled 
(continued) Waste Compatibility 

test method 

Screening of PCBs in Immunoassay inside a LANL-ER-SOP-10,1 10 
soil (only performed an fume hood 
oily or suspect PCB-
contaminated waste 
materials) ... _ .. ..... _ .. .............. _ .... 

Definitive Chemical composition/ i Gas chromatography I EPA SOP #2107, As needed 
identification for concentration #2108,#2109 
disposal 

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

Chemical composition/ Immunoassay Manufacturer's As needed 
characterizaUon- concentration I Instructions 

Chemical composition/ X-ray fluorescence LANL-ER-SOP-10.08, As needed 
concentration R1 

,. Additional or alternate analyses may be required to meet WAC. 

Table 4 
Regulatory Classifications for Anticipated Waste Streams 

Regulatory Classification Possible Disposal Facility 

Solid Waste Los Alamos County landfill 

Industrial or New Mexico special waste Waste "em of Rio NM 

RCRA hazardous waste Envirocare, Utah, or appropriate off-site 
treatment/disposal facility via LANL, TA-54 

Low·level radioactive waste LANL, TA-54 

High-level radioactive waste Pending identification 

Mixed low-level waste Envirocare, Utah, via LANL, TA-54 

Transuranic (TRU), mixed TRU waste Waste Isolation Pilot Plant via LANL, TA·54 I 
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Investigation Work Plan for MDA B 

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 of3 At least 6 per O--{).5 It and TAL metals 
T-4. T-5. T-6. T- per trench trench 1.5-2.0 It Total uranium 
7. T-8.and Radionuclides by gamma 
additional spectroscopy 
trenches if 

Tritium necessary 
Isotopic uranium 

Isotopic plutonium 
Strontium-gO 

vacs 

svacs 

Dioxinslfurans 

PCBs 

Perchloratelnitrate 

Cyanide 

pH 

nitrates 

Total Minimum of 24 At least 48 
locations samples 
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Acronyms and Abbreviations and Glossary 



A·l.0 ACRONYMS AND ABBREVIATIONS 

AA 
AOC 
asl 
ASTM 
bgs 
BMP 
BTEX 
BV 
CAM 
CFR 
COPC 
cpm 
CWDR 
DDT 
DOE 
DOT 
DP 
DQO 

DSA 
EPA 
ER 
FlO 
FV 
GC 
GPR 
HazCat 
HIR 
HLW 
HSWA 
IDLH 
tOw 
IWD 
IR 
LA 
LANL 
LlG 

LlR 

LLW 
MDA 
MLLW 
MS 
NMED 
NMSW 

ER2004·0243 

administrative authority 
area of contamination 
above sea level 
American Society for Testing and Materials 
below ground surface 
best management practice 
benzene. toluene, ethylbenzene, and xylene 
background value 
continuous air monitoring 
Code of Federal Regulations 
chemical of potential concem 
counts per minute 
chemical waste disposal request 
4,4'-Dichlorodipheny"richlorethane (a pestiCide) 
Department of Energy (US) 
Department of Transportation (US) 
Delta Prime (name of mesa) 
data quality objective 
documented safety analysis 
Environmental Protection Agency (US) 
environmental restoration 
flame ionization 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) 
laboratory implementation requirement (LANL) 
log-level radioactive waste 
material disposal area 
mixed low-level radioactive waste 
mass spectrometer 
New Mexico Environment Department 
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A·2.0 GLOSSARY 

aboveground storage tanks (ASTs) - An above-ground storage tank. 

area of contamination (AOC) - The AOC concept provides for areas of contiguous contamination to be 
designated as a Resource Conservation and Recovery Act (RCRA) "un if' (e.g., 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 utilized as a water supply, 

high sensitive metal detector (EM-S1) - EM-61 is a time-domain metal detector that detects both 
ferrous and non-ferrous metals. A powerful transmitter generates a pulsed primary magnetic field in the 
earth 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 (OU) - 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 
investigations, As the project matured, it became apparent that 24 were too many to allow efficient 
communication and to ensure consistency in approach, Therefore, in 1994, the 24 OUs were reduced to 
six administrative "field units." 

outfall- The vent or end of a drain, pipe, sewer, ditch, or other condun that carries wastewater, sewage, 
storm runoff or other effluent into a stream, 

photoionization detector (PID) - A PID is a real-time monitoring instrument used to detect organic 
vapors in air, Organic vapor concentrations are read in parts per million, 

polychlorinated 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 to both humans and animals. 

potential release site (PRS) - Refers to potentially contaminated sites at the Laboratory that are 
identified either as solid waste management units (SWMUs) or areas of concern (AOCs), PRS refers to 
SWMUs and AOCs collectively. 

radionuclide - A nuclide (species of atom) that exhibits radioactivity, 

RCRA facility investigation (RFI) - The investigation that determines if a release has occurred and the 
nature and extent of the contamination at a hazardous waste facility, The RFI is generally equivalent to the 
remedial investigation portion of the Comprehensive Environment Response, Compensation, and Liability 
Act (CERCLA) process, 

regional aquifer - Geologic material(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, 
leaching, dumping, or disposing of hazardous waste or hazardous constituents into the environment 
(including the abandonment or discarding of 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 material (e.g., rock, soil, water, air), which, alone or in combination with other 
samples, is expected to be representative of the material or area from which It is taken. Samples are 
typically sent to a laboratory for analysis or inspection or are analyzed in the field. When referring to 
samples of environmental media, the term field sample 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 solid 
material that is not In solution and either Is distributed through the liquid or has 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, burn pits, sumps, landfills (material 
disposal areas), wastewater oullall areas, canyons around the Laboratory, and contaminated areas 
resulting from leaking product storage tanks (Including petroleum). 

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

terrain conductivity (EM31)- EM31 maps geological variations, groundwater contaminants 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 geological conditions including those of high 
surface resistivity such as sand, gravel and asphalt. 

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

US Environmental Protection Agency (EPA) - Federal agency responsible for enforcing environmental 
laws. While slate 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. 

volcaniclastic 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 approximately 60 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 to east. Mesa tops range in elevation from approximately 7800 It to 6200 It. 

This historical investigation report (HIR) presents the results of previous investigations, including a 
summary of the field investigations and associated environmental data collected to date for 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, 07529.1). 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 ANDTA-21 BACKGROUND 

B-2.1 Facillty Location and Background 

T A-21 is located in the northeast portion of the Laboratory on Detta Prime (DP) Mesa between 
Los Alamos (LA) Canyon (to the south) and DP Canyon (to the north). Figure B-2 shows TA-21 and the 
MDAs located within its boundaries. TA-21 comprised two operational areas. DP West and DP East, 
which produced liquid and solid radioactive wastes. Operations at DP West included plutonium 
procassing, and operations at DP East included weapons initiator production. MDA B is one of five 
MDAs at TA-21 (MOAs A, B, T, U, and V) that received wastes from operations at these facilities 
(Figure B-2). There are several other SWMUs located near MOA B (Figure B-3). The SWMUs closest to 
MOA Bare SWMU 21-029 (DP Tank Farm), SWMU 21-024(f) (septic system), SWMU 21-018(a)-99 
(MOA V), SWMU 00-010(a) (surtace disposal site). SWMU 00-030(b)-00 (septic system), and 
SWMU 21-013(d)-99 (surtace disposal area) (LANL 1991, 07529.1). 

SWMU 21-029 (OP Tank Farm) is the former location of 15 storage tanks and two fill stations that 
contained petroleum hydrocarbon product. OP Tank Farm was operational from 1946 to 1985 and is a 
3.5-acre site located between 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-S. 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 total site capacity of over 280,000 gal. Thirteen of the tanks were installed below 
ground and two were installed aboveground. 

SWMU 21-024(1) (a septic system) received effluent from Building TA-21-45 from 1947 to 1954. Initially 
the building was used for saletytraining. 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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building was conveyed north through a 4 in. diameter vitrified clay pipe, approximately 84 It to a 1000-gal. 
steel septic 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 roofing coal-tar pitch. 

SWMU 00-030(b) is the former Sixth Street warehouse septic system and associated outfalls. 

SWMU 21-013(d)-99 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 until 1983. 

SWMU 21-018(a) (MDA V) is a 0.88-acre site consisting of three wastewater absorption beds (I, 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)-99. In addition to the absorption beds 
[SWMU 21-018(a)], consolidated SWMU 21-018(a)-99 includes a former laundry facility 
[SMWU 21-018(b)], a waste treatment 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 1945 and 1961. 

8-2.2 MOA 8: Site Description and Operational History 

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

8-2.2.1 MOA 8 Layout 

MDA B is located on DP 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. Occupying 
approximately 6 acres (24,000 m'), MDA B consists of three areas, as shown on Figure B-5: 

• a small soil-covered, unpaved area at the extreme western end of MDA B (approximately 105 It 
by 150 It); 

• a large asphalt-paved area occupying the long western leg and the central portion of the site 
(approximately 1500 It long by 120 It wide); and 

• an unpaved area occupying the eastern leg of MDA B (approximately 600 It long by 150 It wide). 

The three 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 trees line a portion of the 
northern and southern boundary of the s~e. 

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 It to the 
edge of BV Canyon, a shallow tributary of LA Canyon. The area to the west of MDA B is the former 
location of a residential trailer park and is presently a vacant lot. 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 B Subsurfaoe Features 

Sources cited in the RFI work plan describe from one to six trenches of differing dimensions at MDA 8. 
(LANL 1991, 07529.1, p. 16·24). The approximate trench locations from historical information in the RFI 
work plan are shown on Figure 8-6. None of the trenches was lined. There are no extant construction 
drawings, as-buiR drawings, or literature 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 (8ay Geophysical 1998, 64146; 8ay Geophysical 1998, 64147). The 
geophysics-based estimate of the disposal trenches surface area is 9700 m2

, and the volume is 
36,630 m3

• Figure 8-4 shows the estimated boundary of the MDA 8 trenches based on the geophysical 
surveys. A complete summary of the geophysical investigations is provided in section 8-4.201 this report. 

None of the three MDA 8 areas has any underground utilities, underground storage tanks, or septic tanks 
that were associated with MDA 8 operations. There is an abandoned underground radioactive liquid 
waste line running along the southern boundary of the site, outside the fence, that served other LANL 
facilities. Outside the fence near the southeast corner of the site is a Los Alamos County sanitary sewer 
lift station. 8uried 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 and an air-monitoring 
station is positioned on the outside of the east fence. This waste line and utilities are not part of MDA 8 
(SWMU 21-015). 

B-2.2.3 Hydrologic Setting 

MDA 8 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 8 (rainwater, snow melt) flows south into 8V Canyon and 
does not drain into DP Canyon to the north (Figure B-6). BV Canyon (so named because of its 
geographical location between MDAs B and V) is a shallow, hanging valley approximately 50 ft deep 
adjacent to MDA 8, incised within Units 2 and 3 01 the Tshirege Member of the Bandelier Tuff. Relatively 
little sediment is stored in BV Canyon. As flow Irom the canyon drops over a cliff into LA Canyon, it 
generally infiltrates 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 It (determined in Test Well 2 
in Pueblo Canyon and in Otowi 4 in Los Alamos Canyon), chiefly within sediments of the Puye and 
Tesuque Formations (Purtymun 1995,45344, p. 29). Thus, for mesa·top sites at TA·21 such as MDA 8, 
more than 1200 ft of tuft and volcaniclastic sediments separate the surface from the regional aquifer. In 
addition to the regional aquifer, shallow alluvial aquifers 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 deep SUbsurface beneath MDA B, is being investigated in accordance with the 
hydrogeologic work plan (LANL 1998, 59599), approved by the New Mexico Environment Department 
(NMED). 

B-2.2.4 Cultural Resouroes 

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 euHural resources. 
The area of potential impact is in a previously surveyed location. A cultural resource 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 proceed 
without affecting any known cultural resources. 

8-2,2.5 Ecological Habitat 

Comprehensive plant and animal inventories are required by the Federal Endangered Species Act 01 
1973; the New Mexico Wildlife Conservation Act; Executive Order 11990, "Protection 01 Wetlands"; 
Executive Order 11988, "Floodplain Managemenf'; Title 10 CFR Part 1022, "Compliance with 
FloodplainlWetlands Environmental Review Requirements"; and DOE Order 5400,1, "General 
Environmental Protection Program." The MDA B area is addressed in a 1992 biological evaluation 
(Bennett 1996, 58236). 

The pre-urban natural overstory lor this portion 01 the mesa was a ponderosa pine forest and pinon· 
juniper woodland ecozone. The understory comprised grasses and forbs commonly found in disturbed 
soils (western wheat grass, Canada bluegrass, bottlebrush squirreltail, cheat grass, sand dropseed, 
summer cypress, prickly lettuce, and horseweed). There are no threatened or endangered species in the 
immediate vicinity of this site. 

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

MDA B is on the border of the core habitat for the Mexican spotted owl. This sHe is within an area that the 
owl may be assumed to 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·It-high fence 
prevents foraging by large mammals in this area, 

8-2.2.6 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 011944, the LANL Chemistry Division 
had developed several separation techniques to recover plutonium from residues. The DP West 
plutonium purification facility used a separation process based on double plutonium precipitation using 
trioxalate and plutonyl acetate. Other processing operations produced solutions (Irom 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 10.4 gIL. Noncombustibles as well as halogenated waste solutions containing organic 
chemicals were treated and extracted to recover plutonium. These recovery eHorts 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 hydrofluorous acids to recover 
trace amounts of plutonium. Hydrochloric acid was used almost exclusively during 1945 and 1946 for 
dissolution of plutonium metal, but in 1947 the dissolution was primarily accomplished WITh hydrogen 
iodide (Merrill 1990, 11721.1), 

From 1945 un1il1948, MDA B was an active subsurtace disposal site for DP East and DP West area 
operations wastes. Much of Ihe 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 
radioactively 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 
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width rather than in vertical layers. The material was subsequently covered weekly with fill dirt using a 
bulldozer. In addition, no effort was made to keep waste types or loads separate (Meyer 1952, 28154). 
Figure 9-5 shows the probable locations of the trenches at MDA B based on historical information. 
Table 9-1 provides a list of operations at MDA B, summarized from the following information published in 
theTA-21 RFI work plan (LANL 1991, 07529, pp.l6- 24 to 16-25). 

In 1945, pits at MDA A were being filled at such a rate that additional waste disposal pits 
were necessary. MDA 9 was a favorable location because sufficient space was available. 
Tyler (1945) suggested that a trench 15 It wide by 300 ft long be dug at the eastern end 
of MDA 9. Dow (1945) suggested that the excavation of this waste pit was to be 
continued until a depth of 12 ft was reached or until September 1, 1945, whichever came 
sooner. It is not known if the completed pit achieved the dimensions of 15 by 300 ft by 
12 ft deep or precisely where it was located. 

Other memos indicated there were additional pits. Meyer (1952) 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 It wide, and 12 It 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 at the western 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 1964 memo (Safely Office 1964) stated that a covered 
shallow trench 2-ft wide by 4O-ft long by 3-ft deep was located at the extreme eastern end 
of MDA B. Another source indicated several small silt 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 cannot be ascertained with available information. However, one 
can 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 occurred at MDA B in 1948 (Buckland 1948). The fire was estimated to have lasted 
two hours, had great intensity, and covered a waste area of 2500 ff (McCurdy 1973, 
00541). The probable cause was spontaneous combustion of mixed chemicals in waste 
probably containing plutonium, americium, and fission products. The location of this fire is 
not well known. Buckland and Enders had different recollections regarding where the fire 
occurred (Rogers 1978). 

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

MDA B was probably fenced as early as 1944 as indicated by the Meyer's memo (1952, 
28154). In 1966, another request was made to 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 (1966) and leased by DOE to Los Alamos County lor trailer storage. The former 
location of the storage area is indicated by the paved area. Los Alamos County has been 
asked to vacate use 01 this site as a trailer storage area by September 30, 1990 
(Bohannan 1990). 

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 It, surfaces were decontaminated, vegetation was removed, and the area was covered 
with soil, compacted, and re-seeded. Capping studies were initialed on the east end of 
Area B in 1987 to evaluate atternative cover designs. 

8-2.2.7 Disposal, Discharges, and Releases 

Waste inventory inlormation for MDA B is basically anecdotal, as waste inventory records were not 
maintained during the active disposallne of this area (1945 to 1948). The following waste characteristics 
information for MDA B was published in the TA-21 RFI work plan (LANL 1991, 07529.1). 

8-2.2.7.1 Nonradioactive Waste 

There are some indications hazardous chemicals may be present at MDA B. Drager (1948,00552), 
commenting on the 1948 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 Ihe east end of MDA 8. Chemicals disposed of 
included old bottles of organiC chemicals, including perchlorate, ethers, and solvents. The 1987 DOE 
document also stated lecture bottles. mixtures of spent chemicals, old chemicals, and corrosive gases 
may be in the trench(es) at the east end of MDA 8 (DOE 1986, 08657). 

8-2.2.7.2 Radioactive Waste 

The principal radioactive contaminants consist of the types of radioactive materials used at the time: 
plutonium, polonium, uranium. americium, curium, radioactive lanthanum. actinium, and waste products 
from the water boiler reactor (Meyer 1952. 28154). However, approximately 90% 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 remainder 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 (Meyer 1952, 28154). At least one truck, contaminated with fission 
products from the Trinity test, is buried in MDA B (DOE 1986.08657). 

8-2.2.7.3 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 8 operational period from 1944 to 
1948 and in subsequent years before the complete burial of the inactive site. Since 1966, the central 
portion and western leg of MDA B have been covered with asphalt. Since 1982, the eastern leg of MDA B 
has been covered with a clean soil coveL 

Surface and subsurface releases have been evaluated muHiple times since closure of the site and are 
discussed in Sections 3 and 4. 
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B-3.0 PRE-RFI 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 activities were conducted to document the condition of the 
site at a given time, to determine an appropriate cover for the disposal area, and to support the RFI for 
the site. These activities and their corresponding data, including geologic field investigations, geophysical 
investigations, and surface and subsurface sampling, are divided into pre·RFI and other field 
investigations (this section), and RFI investigations (Section 4.0). Tables B·2 and B-3 present summary 
chronologies of pre-RFI and RFI activities. 

Data from investigations conducted at MDA B before commencement 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 
comparisons of historical investigation data with radionuclide background concentrations available at the 
time the work plan was written. The sources for background values used included Purtymun et a\. (1987, 
06687.1) and the Environmental Surveillance Group (1980, 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 surface stabilization and clean-fill 
cover placement work, paving activities, and landfill cover studies (Nyhan et al. 1986,06616.1; 
1998, 71345.1) conducted at the site in the time since the locations were first sampled. The data are 
limited to radioactivity, radionuclide concentrations, and moisture content data. These results should 
generally be comparable to results obtained by more recent investigations and analytical methods. 

Investigations preceding the RFI at MDA B did not include analyses for volatile organic compounds 
(VOCs), semivolatile organic compounds (SVOCs), polychlorinated biphenyls (PCBs), perchlorate, 
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 25- to 50·ft boreholes around the perimeter of 
MDA B (Figure 9-7; 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 to 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 determine moisture 
contents in the soil and tuff. The borehole moisture data showed generally elevated moisture contents 
near the surface, with moisture levels decreasing and stabilizing within the top 15 ft of the boreholes 
(Figures B·8 and B-9). Below 15 ft, the soil moisture contents were less than 10% by weight, except in 
borehole DPS-6. Soil moisture contents in borehole DPS-6 averaged 12% by weight at depths greater 
than 15 ft. 

B-3.2 1966 and 1971 Surface Radiological Surveys 

Radiological surveys of the western, paved area of MDA 9 were conducted in 1966 and again in 1971 
using hand-held instruments. The 1966 beta·gamma radiological survey showed count rates above 
instrument background at a height of 20 in. above the asphalt (LANL 1991,07529). In 1971, LANL's H-l 
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Group conducted an alpha- and beta-gamma survey over the same area, A ludlum Model 139 alpha 
counter and a Model E-112-B beta-gamma counter were used. The results showed no alpha 
contamination and beta counts at instrument background (LANl 1991,07529). 

8·3.3 Soil Study (1970) 

In 1970, Kennedy and Purtymun (1970, 01310) investigated plutonium derived from TA-21 stack 
emissions in DP mesa soils. The objective of this study was to quantify the mass 01 stack-emission 
radionuclides deposited on the mesa top, They estimated 0.26 Ci, equivalent to 2% of the total mass of 
plutonium released through TA-21 operational stack emissions through 1969, had been deposited on DP 
mesa (Kennedy and Purtymun 1970, 01310). The results also confirmed the presence of plutonium in 
surface soils near MDA B, 

8·3.4 Soil Sampling and Radiological Survey (1976·1977) 

Soil samples were collected from the unpaved area on the east side 01 MDA B from September 1976 
through October 1977 (Booth 1978, 07053.3). Samples were analyzed for radionuclides and measured 
for gross alpha and beta radiation. In addition to the soil sampling, a Phoswich gamma survey was 
conducted (at an energy level of 12'4 keY) over the eastern portion of MDA B. The garnma survey 
included additional surface soil sampling on a 10- by 15-m grid and biased surface soil samples based on 
Phoswich readings. Sampling locations are shown on Figure B-l0 and are denoted as 1977 Trocki 
Gamma Survey SOil Samples and 1977 Trocki Transect Soil Samples. The results of 1976-77 soil 
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). 

Tritium and plutoniurn 239/240 results lor the soil samples are presented on Figures B-ll and B-12. The 
tritium concentrations were above background levels 017.2 nCi/l (Purtymun el at 1987,06687.1) bul 
were generally less than 20 nCi/l (Gunderson 1981, 03526.2). Eleven samples had levels higher than 20 
nCi/l, with a maximum detected concentration level of 3420 nCVl (Figure 8-12). The plutonium-239/240 
concentrations were generally above 1 pCi/g, which is considerably higher than the maximum worldwide 
lalloullevels of 0.025 pCi/g given by Purtymun et at (1987, 06687,1), Samples Irom two locations 
showed concentrations of 25.7 and 47.1 pCVg. Additionally, elevated levels 01 americium-241, 
plutonium-238, and cesium-137 were detected (Table B-5). 

The gamma survey identilied an "apparent pit surface" with surface uranium-233 contamination along 
with high levels of surface plutonium-239/240 (1370 pCilg) (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 activity. 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 1978, 
07053,3). 

8·3.5 Soil Sampling (1979) 

During the late 1970s, a series of studies at MDA B was conducted as part of the environmental 
surveillance and radioecological programs at the laboratory (LANl 1991, 07529.1). 

Perimeter soils at five locations plus one location for background were sampled along the southern edge 
of MDA 8 in 1979. The samples were analyzed for a suite of radionuclides. Background samples were 
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collected at two depths approximately 200 It west of MDA 8 to document background concentrations near 
MDA 8. Sample locations and analytical resutts for these samples are shown on Figures 8-13 and 8-14. 
Analytical results are also presented in Table 8-7. 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. 

8-3.6 Vegetation Samples (1980-1981) 

Vegetation was sampled in 1980 and 1981 at the same locations as soils sampled in 1979 (Figures 8·13 
and 8-14). These results, along with plutonium isotope data for control samples collected in Guaje 
Canyon, are presented in Table 8-8. In general, higher levels of radio nuclides were found in vegetation 
collected at locations on the eastern unpaved section 01 MDA 8, However, not all samples at those 
locations showed elevated levels 01 radionuclides. In addition, the lruit Irom a peach tree located on the 
west end 01 MDA 8 was sampled and analyzed lor tritium, plutonium-238, plutonium-239/240, and 
strontium-90. These data are presented in Table 8-9. Plutonium-238 and plutonium-239/240 were 
detected in the peach samples along with trttium and strontium-90, 

B-3,7 Pre-Renovation Vegetation Sampling (1982) 

MDA B was scheduled lor clean-liII 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, a comprehensive sampling plan was implemented to collect and analyze 
samples from various "layers" adjacent to the site, including surface and subsurface soil, litter, roots, 
stems, and leaves (Wenzel et al. 1987,58214). The purpose 01 the study was to determine whether any 
peripheral trees or shrubs were rooting into buried waste material, to examine rooting patterns in a 
shallow land burial site, and to study the distribution patterns and partitioning of different radionuclides in 
the various parts of individual plants and types of site vegetation, Analyses included cesium-137, 
plutonium-239/240, uranium, and scandium. Sampling locations lor 1982 are given on Figure 8-10 and 
include some subsurface samples. The data are presented in Table 8-10 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. 1987,58214). For all analyzed radionuclides, both root 
and bark measurements generally showed greater concentrations than the corresponding wood (heart 
wood and sap wood) measurement. Surface soil samples contained elevated levels of tritium and 
plutonium-239124O. The ratio of radionuclide concentrations in surface-soil to concentrations in 
corresponding vegetation samples (wood) ranged from a high of 8:1 for plutonium to a low of 5:1 for 
cesium-137. 

The subsurface soil samples were collected to depths of approximately 5 It below ground surface (bgs) 
from beneath vegetation (Wenzel et al1987, 58214). It is not clear whether these samples were collected 
within the disposal trenches. Total uranium and isotopic plutonium were present in the subsurface 
samples at greaterthan background levels (Environmental Surveillance Group 1980,05961.2); 
cesium-137 was present at less than background levels. Scandium was also detected. The results 
indicated a decrease in activity with increasing depth for iso-plutonium and cesium-137. Uranium and 
scandium activities did not appear to 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 
information on the actual contents and contaminant levels directly in the MDA 8 disposal trenches. This is 
the only known information on the MDA 8 trench inventory established alter site closure and independent 
01 historical operations records, 
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Ponderosa pine was found rooting in what may be a trench described by Rogers (1977) 
as being 90 cm wide and 2 m long. Soils 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 measurable radioactivity (about 2000 alpha counts/minute/60 em'). The 
pipe continued downward beneath the roots. Beneath the roots some copper and 
electrical wires were uncovered, but had no detectable alpha radioactivity. At about 
40 cm deep, a mass of rubber gloves was excavated. Radioactivtty on the surface of the 
gloves varied from 0 to 6000 alpha counts/minute. Other gloves in the area had no 
measurable alpha radioactivity. At 45 cm a large lateral root had come into contact with a 
rubber glove. The rubber glove and its contents (the glove contained a 6-em ball of 
radioactive waste) provided resistance 10 root growth. Where the fingers of the glove had 
not provided resistance, the root had grown between 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 also indication that some waste material was 
dumped in the trench without previous packaging. 

B-3.8 Pre-Renovation SOil Sampling (1982) 

In addition to the vegetation sampling effort, prior to cover placement, soil samples were collected along 
diagonal transects at depths of 0--1 cm, 1-10 cm, and 10--30 em (Figure B-1 0). Sample analysis results 
are given in Table B-ll and shown on Figures B-16 and B-17. 

At the 0-1 cm depth, there were 35 samples analyzed for tritium, all having values above background 
(Purtymun et al. 1987, 06687.1). The values ranged from 13,400 pCilL to 25,600,000 pCilL (Table B-l1; 
Figure B-16). At sampling depths of 1-10 cm and 10-30 em, the tritium was also above background 
(Purtymun et al. 1987, 06687.1), with high values of 7,050,000 pC ilL and 4.740,000 pCilL, respectively. 
Within the top fool, the levels decreased with depth. The 1982 tritium levels were much higher than those 
observed in 1977. At 0--1 cm, 40 samples were analyzed lor plulonium-239/240, 97% of which were 
above background, with a highest observed concentration of 58 pCi/g (Table B-l1; Figure B-17). At 1-
10 cm, all results were above background (Purtymun el al. 1987, 06687,1), while al 10-30 em, 87% were 
above background (Purtymun et al. 1987,06687. I). The concentration ranges for plutonium-239/240 at 
both these depths were comparable to the concentration range at the 0--1 cm depth. 

8-3,9 Post-Renovalion SOli Sampling (1982) 

After the covering of the eastern side of MDA B was completed, soil samples were laken al four locations 
on the perimeter of MDA B in October 1982. Three of the locations are shown on Figure B-15. The 
location 01 the fourth sample (B-4) is not known. These samples were collected oulside the area of cover 
placement and were analyzed for a suite of radionuclides including tritium, tolal 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 Irom the eastern portion and analyzed lor a suite of 
radionuclides. Three sampling deplhs Were again used, 0--1 em, 1-10 em, and 10-30 em. The laboratory 
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results are presented in Table B-13 and shown on Figures B-18 through B-21 (Mayfield 1985, 01110). 
The objective of this sampling campaign was to reestablish a radionuciide concentration baseline for 
monitoring luture contamination, because clean fill was brought on-site in 1982 when MDA B was 
covered (Mayfield 1985, 01110). The locations of the surtace baseline sampling points are not fully 
documented but assumptions were made in order to record the data in the RFI report because of its 
importance to future monitoring activities at MDA B (LANL 1991, 07529.1). 

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

Plutonium-239/240 concentrations are generally within background levels (Purtymun et al. 1987, 06687.1) 
« 0.025 pCi/g) inside the fenced area. However, the concentrations on or outside the fence line are 
abcve background (Purtymun et al. 1987,06687.1) levels. The concentrations outside the fenced area 
are similar to concentrations observed in previous sampling (LANL 1991,07529. I). The predicted 
concentration contours lor plutonium-239/240 also show the highest concentrations at the corners of the 
area beyond the fence (Figure B-23). 

Plutonium-238 was detected at low levels, with a few exceptions (Figure B-20). Uranium concentrations 
slightly exceeded the maximum background level of 3.4 !lg/g (Figure B-21). Those exceptions are either 
on the fence line or outside the fence line. 

Radionuclide concentrations were low inside the lence because MDA B was covered with clean fill in 
1982 before sampling. However, clean fill was not put outside the fence. Elevated levels outside the 
MDA B lence may be representative 01 local contaminant levels at the TA-21 (LANL 1991,07529.1). 

B-3.11 Borehole Installation (1983) 

In 1983, two boreholes were drilled 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 1991,07529.1, p. 16-32). Results are 
provided in Table B-14. The analytical results indicated cesium-137, plutonium-238, and most plutonium-
239/240 concentrations were all within the background levels (Purtymun et al. 1987,06687.1). Uranium 
was slighlly higher than the background range (Purtymun et al. 1987, 06687.1) used for the study. Two 
plutonium 2391240 levels (one in the 0- to 3-ft interval of hole B-1 [0.206 pCilg] and another in the 
3- to 8-ft interval for hole B-2 [0.25 pCilgj) were above the background level of 0.025 pCilg. Tritium 
concentrations, on the other hand, increased with depth. Tritium data are available only to a depth of 23 It 
bgs. The concentrations ranged from 7500 pCi/L to 36,000 pCilL 

8-3_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: 8-1, southern end of the western-fenced unpaved area; 8-2, 
southern end of MDA 8 near the western corner of the unpaved area; and 8-3, north side near DP Road 
at the northwestern corner of the eastern unpaved area of MDA 8; however, these locations cannot be 
accurately placed on a site map. The laboratory results are presented in Table B-15. Tritium 
concentrations are less than background. Plutonium-238 concentrations exceeded background 
(Purtymun et al. 1987,06687.1) only at location 8-3. Plutonium-239/240 concentrations exceeded 
background at all locations and ranged from 0.4 to 7.4 pCi/g (LANL 1991, 07529.1). 
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8-3.13 Environmental Surveillance Cover Investigation (1990) 

The present clean-fill cover on the eastern portion of MDA B was placed in 1982 (Nyhan et al. 1986. 
06616.1; 1998,71345.1). Because little was known about properties of the material used for the cover, an 
investigation was conducted in 1990 to obtain this information. The investigation included radiological 
surveys to identify surtace radionuclide contamination and the collection of soil samples for plutonium-
238, plutonium-239/240, cesium·137, strontium·90, 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 radioactive contamination in the cover 
material at MDA B (Table B-16). Except for tritium and uranium, the contamination occurred primarily at 
the southwestern edge along the boundary with the asphatt pavement 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 soils around 
TA-21. 

8-3.14 1992 and 1993 Geologie 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 studies 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 21" (Broxton and Eller 
1995, 58207). 

The results pertaining to fractures and cliff retreat are summarized below. 

• A total of 1662 fractures was documented and measured along a 7312-1t section of LA Canyon 
on a line parallel to MDA B through MDA U. Northeast-striking fractures are approximately 30% 
more abundant than northwest-striking fractures. Furthermore, the northeast striking fractures 
(those dipping north into the northwest quadrant) are over three limes 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 It from the cliffs is unlikely within a time frame of 10,000 years 
or more. 

B-3.151993 and 1996 Deep Geochemical, Geohydrologic, 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, 
geomorphic mapping, geologic section measurement, and several boreholes. The boreholes were 
advanced in the adjacent canyons (DP and LA) to depths from 350 to 2800 It 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 (Qbt3). The data for this unit and deeper geologic units are in Springer et al. 
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(2001,70114). The Springer report results could be used to provide parameter values to support 
modeling required for analyzing remedial alternatives for MDA 8. 

8-4.0 RCRA FACILITY INVESTIGATIONS 

The Risk Reduction Environmental Stewardship Remediation Services (RRES-RS) project has 
conducted fieldwork in support of the RFI process at MDA 8 since 1992 (LANL 1991, 07529.1; LANL 
1998.59506; 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 conducted to characterize the nature and extent of contaminants around and 
beneath the buried waste at MDA 8. Surface and subsurface media were sampled 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 VOC sampling system to augment SUMMA data on vapor-phase 
organic chemicals in subsurface pore gas. Table 8-17 provides a summary of the media sampled, 
number of samples collected, and the requested analyses for each phase of the RFI. 

B-4.1 1992 DP Mesa-Wide Surface Soil Sampling 

Surface soil 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, 07529.1). Twenty-eight 
samples from this TA-21 site-wide effort are located around MDA 8's perimeter and have been included 
in the RFI data set for MDA 8. The sample locations are shown on Figure 8-25. A summary of samples 
collected is provided in Table 8-18. In addition, Table 8-19 provides the frequency of inorganic chemicals 
above background. Table 8-20 provides inorganic chemical analyses of surface soils above the 
background levels (LANL 1998, 59730). The frequency of detected organic chemicals is provided in Table 
8-21. Table 8-22 provides a summary of detected organic chemicals. 

The frequency of detected radionuclides in surface soil samples is provided in Table 8-23. The results for 
plutonium-239 detected above the background levels (LANL 1998, 59730) are of acceptable quality and 
are presented on Table 8-24. Plutonium-239 activities were ubiquitous across the site and generally 
elevated above background values (LANL 1998, 59730) around the entire perimeter of the site and in 
8V Canyon, with the highest activities detected along the northern edge of the east leg of MDA 8 and 
along the far western boundary of the site. 

8-4.2 1998 RFI Geophysical Surveys 

Geophysical surveys were conducted in 1998 by 8ay Geophysical (1998, 64146; 64147). The purpose of 
this investigation was to beUer delineate the locations and dimensions of the historical disposal trenches 
(LANL 1998, 59506). The investigations included three survey techniques selected to provide 
complementary information, each potentially supporting the interpretation of the others. The techniques 
used included high sensijivity metal detector (EM-51). terrain conductivity (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 to delineate the historical 
disposal trenches. Figure 8-26 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 8. This trench 
appears to be approximately 800 ft long and varies in width from about 25 to 60 ft. Depending on 
interpretation of the geophysical data. the western leg of MDA 8 contains either one continuous trench, or 
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three shorter end-Io-end trenches. The trench is about 40 It wide, with a total length of about 1000 It. If 
there are three trench segments present, each is in the range of 300 to 400 fI in length. Interpretation of 
GPR transects indicated trench depths approximately 11 to 15 It beneath the present ground surface 
(Bay Geophysical 1998, 64146; 64147). Numerous metal objects were identified in these trenches, and 
estimates of the depth to the tops of some trenches were made from the EM-61 data. These estimates 
ranged from 1.3to 7.2 It (with a mean of 4.1 II) below existing ground level. 

No clear delineation of the edges or lloor of one or more "chemical pits" (reported to be at the southern 
portion 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 shallowest objects were identified from 1.3 to 7.2 It, 
and therefore, the existing cover depth is estimated to range from 1.3 to 7.2 It in 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 identify such features, but did identify the 
presence of buried metal objects. 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 burial area appeared to extend beyond the fence. The survey was continued around the 
outside of the fence to the south and west, and the results indicated additional buried metal objects. The 
calculated depth of buried metal objects ranges from 0.1 to 6.8 It 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 truthing or verification of the initial results. 

B-4.3 RFI Subsurtace Investigations 

In 1998, 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 to 
evaluate vapor-phase organic chemicals in the subsurface pore gasses (LANL 2001, 70231). Results of 
the subsurtace investigations are described in the following sections. 

B-4.3.1 Angled Boreholes (1998) 

A subsurface investigation was conducted at MDA B in 1998 as part of the MDA B RFI (LANL 1991, 
07529.1; LANL 1998, 59506). 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 IDs 2,.,0552, 21-10553, 21-10557), two were advanced beneath 
either end 01 the trench in the eastern leg of MDA B (Location IDs 21-10551, 21-10555), another was 
advanced beneath the estimated area olthe chemical pit (Location IDs 21-10554), and one was 
advanced beneath the area at the far west end of MDA B (Location 10 21-10556), where trenches were 
expected to be found but could not be identified by geophysical surveys. Core samples were collected 
every 10 It beneath the trenches. Fifty-five core samples were analyzed by gamma spectroscopy for 
strontium-90, tritium, americium-241, uranium isotopes, and plutonium isotopes and for SVOCs and 
inorganic chemicals. Figures showing borehole lengths, depths, inclinations, and analytes detected above 
background values (LANL 1998, 59730) in the angled boreholes are presented in Figures B-28 through 
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B-4o. A summary of samples collected from the angled boreholes is provided in Table B-25. The 
complete list of analytical results for all samples is provided in Appendix E. Alltutf samples were collected 
in cooling unit 3 of the Tshirege member of the Bandelier Tuff (Obt3). 

Most notable of the angled boreholes is Location 21-10554, which was placed to 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 ft from the top of the angled boring (8 ft vertical bgs). Metal shavings observed in the core were 
analyzed and determined to be beryllium metal. Field screening of the core in the 15- to 2o-ft interval 
indicated elevated gross alpha activity of 250 counts per minute (cpm) and gross beta/gamma activity of 
160 cpm over instrument background. A sample was collected from the 19- to 20-ft interval (14-ft vertical 
bgs) for laboratory analysis. Field personnel reported a vinegar-like odor from the 22- to 25-ft interval and 
field screening of core for organic vapors with a photo-ionization detector indicated 5.9 parts per million 
organic vapor. Small fractures (1-3 mm) were also observed in the 22- to 25-ft interval and sample 
M021-9B-0168 collected at 24-25 ft (17 ft bgs vertical depth). 

Table B-26 presents the frequency of detected radionuclides above background value. Plutonium-239 
was detected in Location 10 21-10554 at concentrations above background levels (LANL 199B, 59730), 
but the concentrations decreased with depth (Figures B-29 and B-36). Two plutonium-239 samples in 
Location 10 21-10555 (Figures B-28 and B-37) were above background. A minor release of plutonium 
may be evident based on data from Location 1021-10554; however, its extent is limited. Table B-27 
presents radionuclide resuns above their background values. 

Tritium was detected above background (LANL 199B, 59730) in six of seven boreholes (Figure B-28; 
Table B-27). Location 10 21-10556 was the only borehole with no detections of tritium above background. 
The tritium concentretion in Location 10 21-10554 increased slightly over the length of the boring but 
showed a decrease in concentration in the deepest sample (Figures B-2B and B-36). Location 10 21-
10554 is located beneath what is believed to be the chemical disposal pH. Tritium has been released from 
the disposal trenches to the subsurface tuff. 

The frequency of detected inorganic chemicals above background value is presented in Table B-2B. 
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 1021-10557 (Figures B-29 and B-
39) and at one depth in Location 10 21-10551; concentrations decreased with depth (Figures B-29 and B-
31). Arsenic was detected above background at one depth in Location 1021-10557 (Figures B-29, B-39) 
and at two depths in Location 1021-10556 (Figures B-29, B-38). Cadmium, mercury, and zinc were 
detected above background at one depth at Location ID 21-10554 (Figures B-29, 8-35). 

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

Three pore-gas samples were collected for VOC analysis from each of the seven boreholes angled 
beneath the MOA 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 ft, and 
70 It vertically bgs). The angled boreholes pass directly beneath the disposal trenches, where the highest 
potential lor contamination exists. The highest detected concentrations were at trace levels [parts per 
billion by volume (ppbv)J, with the highest being 1,1, I-trichloroethane (1,1,1-TCA) at 190 ppbv and 
trichloroethene (TCE) al120 ppbv (Figure B-3o, Table B-31). 
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8-4.3.2 2001 MDA 8 EMFLUX VOC Sampling 

Additional VOC data was collected to further define the lateral extent of the potential VOC contamination 
and identify any missed subsurtace sources 01 organic vapors (LANL 2001,70231). Rather than drilling 
more boreholes for VOC sampling, the EMF LUX passive soil gas collection method was used as a non­
intrusive method of collecting this addttional data. The EMFLUX method measures the surtace flux of 
VOCs, and allows for large areas to be sampled relatively quickly. A flux of VOCs at the surtace can be 
correlated 10 subsurtace vapor phase VOCs. The sampling locations were selected to provide coverage 
of the surtace of the disposallrenches; the sample locations are depicted on Figure 8-41. In 
September 2001, EMFLUX passive soil gas collectors were installed at 80 surtace locations at MDA 8. 
Table 8-32 presents a summary of EMFLUX samples collected. Table 8-33 presents detected organic 
chemicals in EMFLUX samples. Table 8-34 provides the frequency and the minimum and maximum 
concentrations of detected organic chemicals in EMFLUX samples. The sample results for 
tetrachloroethene (PCE) and TCE are shown on Figures 8-42 and 8-43, respectively. The EMFLUX 
method did not detect TCA as did pore-gas analysis for the 1998 sampling, but did detect PCE. PCE and 
TCE were frequently detected and are good indicators for extent of surtace emissions for the subsurtace 
VOCs. The data indicate most PCE and TCE detections were within the estimated boundaries of the 
waste trenches. No elevated concentrations of these VOCs were detected at the west end of the western 
leg of the site, outside the disposal trench boundaries. 

8-4.4 RFI Surface Sampling 

Several RFI surface sampling events were completed between 1994 and 2001 to characterize the nature 
and extent of contamination in surface soils and sediment. Results of the surtace investigations are 
described In the following sections. 

8-4.4.1 1994 RFI Surface Soil and Sediment Sampling 

A surface investigation of MDA 8 was conducted In 1994 to identify areas of surface contamination 
between the southern MDA 8 fenceline and the edge of BV Canyon, directly south of the disposal area, 
and to determine if contaminants were migrating from MDA B into the canyon (Figure 8-25). The 1994 
sampling activities included a radiological survey of MDA B, collection of soil samples from a depth of 0 to 
6 in. at MDA 8, and collection of sediment samples from depths of 0-3 in., 3-6 in., and 6-12 in. from five 
locations in 8V Canyon. A total of 85 samples was collected and analyzed for TAL metals, SVOCs, and 
radionuclides (gamma spectroscopy, isotopic plutonium, isotopic uranium, total uranium, strontium-OO, 
and tritium). All samples were sent to a fixed-site laboratory for analysis. Table 8-35 provides a summary 
of surface soil and sediment samples collected. The frequency of detected inorganic chemicals above 
background value in surtace soil and sediment samples Is presented in Table 8-36. Inorganic chemical 
results above background value in surface soil and sediment samples are provided in Table 8-37. The 
frequency of detected organic chemicals is presented In Table 8-38. Table 8-39 provides detected 
organic chemicals In surtace soil and sediment samples. The frequency of detected radlonuclldes in 
surface soil and sediment samples is provided In Table B-40. Table 8-41 provides radio nuclides detected 
above BVs. 

8-4.4.2 1998 RFI Surface Soil Investigation 

The 1998 RFI surtace soil investigation at MDA 8 consisted of collection of samples from the north and 
west sides of the paved area to address data needs following evaluation of the 1994 RFI surtace 
sampling data (LANL 1998, 59506; Figure 8-44). A summary of surtace soil and sediment samples is 
presented in Table 8-42. The 1998 surtace sampling event included collection of asphalt samples from 
the asphalt cover, soil samples from beneath the asphalt cover, and soil samples tram the east end, the 
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vicinity of the speculated chemical trench. In addition, soil samples were collected from the area to the 
south of MDA B to improve spatial 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-characterization samples are not included in the RFI data. The 
soil samples from directly beneath the asphalt were analyzed for tritium and moisture content only. The 
remaining soil samples were analyzed for radionuclides, SVOCs, and metals. A total of 29 surtace soil 
samples were collected in 1998. Table B-43 provides frequency of detected inorganic chemicals above 
background value. Table 8-44 provides inorganic chemical results above the background values 
(LANL 1998,59730). The frequency of detected organic chemicals in surtace soil samples is provided in 
Table B-45. Table B-46 provides detected organic chemicals in surtace soil (sediment contaminants were 
not detected). The frequency of radionuclides in surtace soil and sediment samples is provided in 
Table B-47. Radionuclides above their background values in surtace soil and sediment samples are 
shown in Table 8-48. 

Chemicals of potential concern (COPCs) in surtace soils identified in and around MDA 8 included 
plutonium-239, americium-241, tritium, lead, and silver. Plutonium-238, plutonium-239, lead, and silver 
are discussed below to illustrate the general and specific spatial distributions of the surface contamination 
at MDA B. Plutonium-238 and plutonium-239 are surface releases from MDA B (Figure B-45). The 
maximum activities of plutonium-238 were located 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-239 is present at levels greater than background values on most of the 
perimeter of MDA B, with the highest activities being on the west and north-central perimeter, within the 
current fence-line (Figure B-49). Activities of plutonium-239 decreased with distance from the perimeter of 
MDA B to levels indistinguishable from TA-21 activities as determined from the TA-21 Site-wide survey 
(LANL 1991, 07529.1). Lead was one of the predominant inorganic COPCS occurring in MDA B surtace 
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 southeastem part of MDA B was the target of focused sampling to identify 
releases of VOCs into the surtace soils. Soils were sampled in seven locations (Location IDs 21-01981, 
21-01982, 21-01984, 21-01985, 21-01986, 21-01987, and 21-01988) in the vicinity of the chemical trench 
in 1998 for VOCs only, as shown on Figure B-47. Appendix 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 asphatt sample results showed the presence of typical asphalt components. No metals, PCBs, or 
nonasphalt SVOCs were reported in these samples, 

There are indications from other Laboratory sites (MDA AB at TA-49 in particular) that the presence of 
asphalt covers may increase subsurtace moisture content by restricting the natural loss of moisture from 
the soil profile through evaporation and transpiration by plants. The average mOisture 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 surtace soil samples collected during the same 1998 investigation, 
from surrounding locations without asphalt cover, was 5.1% (by weight). Tritium was not detected in the 
soil immediately beneath the asphalt. 

9-4.4.3 2001 MDA B Surface Soli Plutonium Sampling 

In September 2001,10 surtace soil 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 B-49). The sampling 
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and analysis plan (SAP) identified a need for greater resolution of lateral extent to support future 
remediation efforts (LANL 2001, 70231). Five samples from ()-6 in. were collected at the northern and 
western boundaries of MDA B. 

Plutonium-239 activities were detected above background (maximum of 6.66 pCilg) at two of the four 
sample locations on the north side of the east leg of MDA B. Plutonium-239 activities were also 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 1998,59730). Table 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 1996, 59730). 

8-4.5 Summary of Field Investigations 

Numerous surface and subsurface environmental investigations have been conducted at and In the 
vicinity of MDA B beginning in 1966. Early (non-RFI) investigations focused on coilecting 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 asphalt 
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 
quantHy to support the following statements: 

• Some radionuclides and metals are present at concentrations greater than background values in 
surface soils along the perimeter of the site in areas not covered by asphalt or the 1982 cover. 

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

• Tr"ium, plutonium-239, uranium, and lead are present at concentrations above background 
values in three of the seven boreholes drilled 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 w1%) is elevated compared ~h 
the surrounding surface soils (5.1 w1%) and subsurface materials (5.6 w1%). 

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

8-5.0 SUMMARY OF SITE CONDITIONS 

The RFI dataset includes results from surface and subsurface investigations. Surface investigations 
include soil and sediment sampling as well as the surface flux and SUMMA investigations for VOCs. The 
subsurface investigations include subsurface tuff sampling from boreholes. 

8-5.1 General Discussion of Surface Data 

Surface investigations at MDA B have included surface soil sampling, sediment sampling from BV 
Canyon, and surface Ilux measurements 01 VOCs. A total 0114 surface sampling events occurred from 
1966 to 2001 . 

Based on the concentrations and locations of the surface samples, radionuclides have been released 
during operations in low levels to the surface soils around MDA B. Americium-241. cesium-13?, 
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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 along the perimeter of MDA B, and the concentrations decrease, in 
general, with distance away from the site as shown in Figure B-49. Organic chemicals (SVOCs) were 
detected infrequently at MDA B. These data do not indicate a release of organic chemicals to surface 
soils. 

Lead, uranium (total), and zinc were detected above background (LANL 1998, 59730) consistently across 
MDA B. Figure B-50 shows the spatial distribution of lead in surface soil. 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. 

8-5.2 General Discussion of Sediment 

The sediment data in BV Canyon indicate several radionuclides are elevated above background levels, 
similar to the surface soil data. Plutonium-239 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-I, LA-2, and LA-3" (LANL 1998, 65407.6) 
were reviewed. BV Canyon discharges to LA Canyon just upstream of reach LA-I East. The levels of 
plutonium-239 in the reach upstream 01 LA-I East (and BV Canyon) are very similar to those within LA-I 
East. It does not appear BV Canyon is contributing contamination to LA Canyon greater than the 
contamination already present in the canyon sediment. 

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

No organic chemicals were detected in the sediments. 

8-5.3 General Discussion of Subsurface Tuff 

Three subsurface campaigns were conducted at MDA B: 1966, 1983, and 1998. In 1966 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 drilled 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 1998, 59730) 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 ID 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 nol detected in any other borehole, including Location ID 21-10556, which 
is justto the south of Location ID 21-10557. Tr~ium was detected in the seven angled boreholes and 
exhibited a decreasing concentration trend (to near background values) with depth in all boreholes except 
Localion ID 21-10554, where its concentration increased slightly over the length of the boring. Location 
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ID 21-10554 is located beneath what is believed to be the chemical disposal trench. Tritium has been 
released from the waste to the subsurface tuffs. 

Plutonium-239 was detected in Location ID 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 ID 21-10555, to the east of Location ID 21-10554, 
were below background. A minor release of plutonium may be evident based on data from Location ID 
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 VOCs in the subsurface. The analytes are detected at 
trace levels across the site (in the ppbv range). No elevated VOC levels were detected in the pore-gas 
samples from Location ID 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. 

8-5.4 Summary of MDA 8 Contaminants 

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

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

A subsurface release to tuff of low concentrations of contaminants is limited in extent. The primary 
subsurface contaminants are tritium and VOCs in the vapor phase, Additionally, some limited aqueous 
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 contamination was the result of disposal practices, which may have included liquid 
disposal. The sources of contamination appear to be limited to past disposal practices at the trenches and 
diffusion of vapor-phase tritium and VOCs in low concentration from the disposed waste. 

8-6.0 REFERENCES 

The following Jist includes all documents cited in this appendix. Parenthetical information following each 
reference provides the author, publication date, and ER ID number. This information is also included in 
text citations. ER ID numbers are assigned by the RRES-RS Records Processing Facility (RPF) and are 
used to locate the document at the RPF and, where applicable, in the RRES-RS Project reference set 
tilled "Reference Set for Material Disposal Areas, Technical Area 21." 
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Alamos Site Office; US Environmental Protection Agency, Region 6; and RRES-RS Project. The sets 
were developed to ensure the administrative authority has a/l material needed to review this document, 
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authority are not included. 
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Figure 8-10_ MDA 8 1976-1977 and 1982 soil sampling, and 1982 soil and vegetation sampling sites 
(as presented in the TA-21 RFI Work Plan) 
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Figure 8-11. Surface soil sampling locations for 19n Trocki transect samples at MDA 8 (as 
presented In the TA-21 RFI Work Plan) 
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sampled in MDA B in 1979 (as presented in the TA-21 RFI Work Plan) 
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Figure B-14. Concentrations of tritium, uranium, and plutonlum-238 in soils sampled In MDA B 
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Figure 8-15. Locations of 1982 perimeter soil samples and 1983 boreholes at MDA 8 (as 
presented In the TA-21 RFl Work Plan) 
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Figure B-17. Plutonlum-238 and -2391240 concentrations In surface soils sampled In 1982 at MOA B before renovation (as 
presented in the TA-21 RFI Work Plan) 
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Figure 8·18. Tritium concentrations for MDA B surface soil samples (Mayfield 1985b) (as presented in the TA·21 RFI Work Plan) 



Plutonium-239/240 (pCi/g) 
----------------

a 200 ft 
L--.. __ --' N4E10 N4E12 N4E14 N4E16 

0.193 0,177 0,167 0,333 
D P Road 0,346 0,255 0,237 0.470 

0.027 0.420 0.001 0.000 

40 ~'-'''''- ·~-'en-ceJ-jn~--_~_(._._, _ _ ..•. _' ._._,_,~~-",,-~-:--.-,-.::!==-, 
30 :-N3Eo - ;N3E2-

N4E20 
0039 
0.091 
0.009 

llN3E20 
!: 0.334 
I 0.295 
, 0.0250 

I 3,05 0,004 
I 1,69 0.003 

~ 20 I 
2.75 -0.001 

• N3E4 
0,001 
0,001 
0.007 

• N3E8 
0,004 
0,003 
0.001 

• N3EB 
0,003 
0.005 
0,009 

• N3E10 
0.300 
0.041 
0,001 

• N3E12 
0,830 
0,001 

-0.001 

• N3E14 
0,009 
0.002 

-0,001 

• N3E16 
0,006 
0,008 
0.160 

• N3E18 
0,003 
0,005 
0,008 

~ lor" N1EO • N1E2 • N1E4 • N1E6 • N1E8 • N1El0 • N1E12 • N1E14 • N1E16 • N1E18 N1E20 
, 0.020 0.008 0.001 0,002 0,141 0.011 0,005 0.003 0,003 \ 0109 
I 0.78 0.004 0,004 0,003 0,002 0,001 0.009 0,004 0.004 0,002 0:800 

° i_,_1._29_,_0,_00_5_,_G_,_003_'_[_:_r_:_m_PI_"N-U-:b-'~-r 1'_1 _,_,_0_,00_1_,_._0._00_5_._.0_.0_02_._ ... _0_007.._._0,_00-3.-1 3,800 

-10~' SIEO • SIE2 • S1E4 . and Depths (em) I • S1El0 • S1E12 • S1E14 • S1E16 • SlEI8-. S1E20 
I 3,290 0,332 0,050 • N1EO I 1,290 0,128 0,183 0,010 0,034 I 0360 

0,057 0,239 01 0,128 0.046 0,076 0.271 0,151' 0'203 
0.439 0.460 1 10 0,211 0.324 0,087 0.335 0.092 ' 

1030 

I ! I ! I I 
a 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 

Meters 
Source: "TA-21 Operable Unit RFI Work Plan for Environmental Restoration" (LANl1991, 07529.1) 

Figure B·19. Plutonium·239/240 concentrations for 1983 MDA B surface soil samples (as presented in the TA·21 RFI Work Plan) 



200 ft ° ~----' 
DPRoad 

N4E12 N4E14 
0,026 0.001 
0,004 0.001 

Plutonium-238 (pel/g) 

N4EI6 N4E20 
0,007 0,006 
0.002 0.003 
0,003 

401--.~ .... ,' ---,-

N4EIO 
0.002 
0,002 
0.001 

---,----,--·TI----,---~'~--'I----
0,006 0,001 0,001 
~I-:=t"~-=J. .+=. -:=t----. 

30 

~ 20 

~ 
"'" 10 

o 

-10 

Fenceline 
N3EO·-·. N3E2- -;'N3E4 
0.019 0.002 0,002 
0.008 -0.001 -0,001 
0,021 -0.002 0,001 

• N3E6 
0,001 
0.002 

-0,001 

• N3E6 
0,001 
0,004 
0,002 

• N3El0 
-0.002 
0.001 
0.001 

• N3E12 
0.008 

-0.001 
0.002 

\ 
• N3E14 • N3E16 • N3E18 N3E20 

-0.002 0,004 0.002 0.003 
-0.002 0,001 0.001 0.005 
0.001 0,001 0,001 

N1EO • N1E2 • N1E4 • N1E6 • N1EB • NIElD • N1E12 • N1E14 • NIElS • NIElS _ N1E2D 
0,001 0,003 0,002 0,003 0,003 0.002 0.001 0001 0001 I 0003 

I g_g_~~ __ or_o~_I._ .. _._.g~1_._1ggl ___ g~1 __ .g.gg~ ___ ggg~ ___ gg~,-___ ggg~ _ ~go~_~ gg~~ 

I 
SOil Sample Number 

81EO • 81E2 • 81E4 and Depths (em) • S1El0 • SlE12 • S1E14 • S1E16 • S1E18 - 81E20 
0,028 0,002 0003 • N1EO 0021 0.003 0,003 0001 -0,001 0,003 
0,001 0,0004 I ° 1 0.003 -0,001 0,003 0.002 -0,001 '0003 
0,002 0,003 1 10 0.002 0.008 0,001 0,004 -0.001 I' 

, 1030 

L ... ~ ... ",' :---;:I;;--_~I. --;,;:' --;:,;~;-'-':'-':'~-"'-"----n'~-':'-_--;~' _~I ~-::'" 1 I 1.' __ 1 ° 10 20 30 40 50 80 70 80 90 100 110 120 130 140 ISO 160 170'~ 190 200 

Meters 
Source: "TA-21 Operable Unit RFf Work Plan for Environmental Restoration" (LANL 1991, 07529.1} 

Figure B·20. Plutonlum·238 concentrations for 1983 MDA B surface soli samples (as presented in the TA·21 RFI Work Plan) 



Uranium (jJg/g) 
o 200h 

N4El0 N4E12 N4E14 N4E16 N4E20 
3.6 2.3 4.2 3.9 3.3 

D P Road t; 2.8 3.9 J: 3.1 
40 1-_,--_,--_r-_,--_.-_.,..-_.--_.,..-_..,-_ ..... 3"'--r-_ ..... 3"'.S'---._~..,4"".O'---._~ ....... ~r----,,===:;-t 3.8 

I I I I I I I I I T .!.-._}._ . ..L._ . .L_L_ .. ~.-·+-· -1-' -r'-, 
Fsnc8Iin9 ._._._._._._._.-._._._. \ 

30 ~N3EO-·.N3e2-·-; N3E4 • N3ES • N3E8 • NSE10 • N3E12 • N3E14 • NSE16 • NlE1S t I 4.8 3.8 3.8 3.6 3c7 3.6 3.7 4.0 3.7 3.S . 
i 4.4 3.7 4.2 3.7 3.5 3.6 4.0 4.2 4.0 3.6 \ 

II! 20 T 4.5 4.2 4.2 4.0 4.0 4.3 4.4 4.3 3.6 3.2-t 

~ i 
:; 10 f-- N1EO • NIE2 • N1E4 • N1E6 • NIES • N1El0 • N1E12 • N1E14 • N1E16 • NIE18 _ 

3.2 3.9 3.6 4.5 3.6 3.7 3.7 - 38 3.8 
. 3.3 3.9 3,9 3.5 3.6 3.5 3.6 - 3.7 3,6 

o 1-~._._4~._._.~._._.-=-~_._._4.~._._.42 ._._.-=-?_._._3~._._. 3.7 ._._.2:6_._. 
Soil Sample Number 

-10 I- SIEO • S1E2 • S1E4 and Depths (em) , • SIElO • S1E12 • SlEI4 • S1E16 • SIEI8 -4.5 3.S 3.5 • N1EO 3.7 4.1 4.1 3.0 3.6 
4.1 4.1 - 0-1 3.6 3.8 3.8 3.6 4.2 
3.7 4.2 - 1-10 4.1 4.6 3.8 5'() 4.3 

11:1-30 

, I I I I I I I I I I I I I I I I I 
0 10 20 30 40 50 60 70 80 00 100 110 120 130 140 150 160 170 180 160 200 

Meters 

N3E20 
3.7 
3.7 
3.3 

N1E20 
3.5 
3.5 
3.5 

SIE20 
4.3 
4.6 

Figure B-21 , Uranium concentrations for 1983 MDA B surface soil samples (as presented in the TA-21 RFI Work Plan) 



Investigation Work Plan for MDA B 

MDA B 1983 Soil Survey, Tritium 

0- to 1-em Depth 

401-1 " ~" ' _-___ --7'-1-' ~; .... \,l-
~ ~ 1--7 --/~-\~ - ~;'-::/ ----------- /1 -

~ 20~ I' / I Ii' I -
::;;; I I 

I ( \ I:" /-
L :Fr\ ) " ,/ I 

O. __ .-+ __ ~nce.I~ __ :_~-----r"--.-.-.~;=_=_=_~~--.---.-.-.-.---.-.-.---.i-

-10~~II ____ ! ____ '_/_/_-'_"_.~I ____________ ~I _____ A _________ L_I/_~ __ ' _________ ~I 
1- to 10-em Depth 

40 -, " , 

40 

I _,_._ - ri-'-'--- _._,_.-
Ii 
1:1 
. I 

I ___ L- \' L ____ _ 
,,---j-- \---v-
I "-- "-- -./ ,/ \ 
I ,,---- "--

"--- ------ ............. 

> 1 O-cm Depth 

" 

I 
I 
I 

I "-- ---- "-- I 
o t--Fencel;ne4. ___ . ___ . __ ._. ___ . ___ ·~L._. __ J 

" ~ \ 
" \ 

-10~ _______ ~ _______ ~ _______ ~~ ______ ~~ 
o 50 100 150 200 

7.2 nCil1 
10.0 
20.0 
30.0 

Meters 
Source: "TA-21 Operable Unit RFI Work Plan for Environmental Restoration" (LANL 1991, 07529.1) 

Figure B-22. Concentration contours for tritium from 1983 soil samples at MDA B (as presented 
in the TA-21 RFI Work Plan) 
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Worl< Plan for MDA B 

Table 8-1 
Operational Chronology 

I 
... - ... ... - ... ~-.... 

I Date Activity Location Activity Summary 
.... ~---- ... - ... 

: 1944 Area fenced MDAB Fence installed around MDA B 

I 
.. ~~-.... 

1945- Active waste disposal MDAB Heterogeneous; primarily radioactive I 
1948 operations contaminated lab wastes and debris (including 

metals); limited liquids 

• Chemical pit on east side 
• Disposal trench on west end 

• No waste maintained 

1948 Fire MDA B (exact Fire erupted in waste materials 
location 

, 
1949 Wasted~posalceased MDAB operations at MDA B 

discontinued 

1949 Subsidence occurred MDAB Subsidence remedied by filling with clean 
concrete and construction materials 

.. __ .... _-_ .... 
1966 Fence, Installabon, and MDAB • Replaced existing fence with 8-1t chain link 

soil compaction fence 

· Prepared for lease to Los Alamos County .. __ .... 
1966 Asphan cover installation Western % of MDA B Asphalt cover installed ~ r--- ---------- .. --.... ~---~----.... ----------

1966 Area leased to Los i Western % of MDA B Paved portion of MDA B becomes Los Alamos 
Alamos County County trailer storage facility ! 

... --... ~ ~--............... .. 

1981 SOil removal Surface soils above Soil removal operations performed 

L 
possible trench on E 

I end of MDA B 
, 

.......... ~~. 

1982 Surface stabilization East end of MDA B 
~~~~~~ ~~~-

1990 Los Alamos County ... 1W ... estern % O~f MDA.B .. 
lease termination 

~~~-+-

I 5/231~~ ~:i~;~~~~~~ast~e~ ... ~_1 ~~0_:_Ci_lit_ie_s_a_n_d_--'-___ ~ ___ .... 

I Surface stabilization operations performed : 

Los Alamos County asked to vacate site byi 
9-30-1990 I 
Module VIII of ACAA Permit becomes effective I 
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Table B-2 
Pre-RFllnvesligatlon Chronology 

f .. 1Da--~96=le6--'------_A~C=tiVilL~ Location 
Borehole i Perimeter of 
installation (13) i MDA B 

I 

I 

1977 

1982 

1983 

1990 

Radiological 
survey 

Surface soils on 
East end of 
MDAB 

Ecological study Subsurface 

Borehole 
installation (2) 

Environmental 
Surveillance 
cover 
investigation 

soils of MDA B 

Northeast and 
southeast 
edges of MDA 
B 

rE~stend of 
, MDAB 

l
'-" 1990 Environmental 

Surveillance 
surface 
investigations __ -L_-=-_ 

Surface soils at 
lenceline 

1 bgs = belOW ground surface. 

ER2004-0243 

T - -----------------, 
An~al_yse~s_Rl!Cluested I Activity Su mmary 
Radioactivity • No radionuclides detected above local 
Radionuclides background 
Moisture content i Some lateral water movement, below 

i effective porosity of tuff 

I Located apparent disposal trenches Radioactivity 

RadionuclideS 

Radionuclides 

Ra(jlonuclides 

Radionuclides 

B-75 

Exposed waste observed 

Subsidence observed 
Surface U-233 contamination 

Surface Pu-239 contamination 
Elevated H3 levels 

Samples collected to 5 ft, bgs 

U and Pu above local background 
Cs above local background 

Pu and Cs decrease wi 

Total depth of 58 ft, bgs 

H3 concentrations increased w/depth to 
23 ft, bgs 

H3 analysis not requested below 23 ft, 
bgs 

Low-level radiological contamination In 
surficial soils of COVer 
H3 elevated in east-west strip down 
middle of east side 01 MDA B 
U slightly elevated over entire sample 

: area 

Am-Nl, Pu-238, -239, H3, Sr-ilO, and 
to~Uabovelocalbackground 

Pu-239, Am-241, and H3 most 
prevalent 

June 2004 

--- ............ ~ -~-----~~-



InvestigationV\'()rk Plan for MDA 8 

TableB·3 
RFllnvestigation Chronology 

~ oam"T Activity 

-------~ .... 

I AnalVseSR~ueSled location I Activity Summary 

1992 RFI surface Surface soils I Radionuclides Pu-238, Pu-239 and Pb greater than 
. characterization across DP Mesa ! Organics background along north and south 

Inorganics boundaries of MDA 8 

1992- I Geologic DP Mesa Site geology 11662 fractures documented parallel to . 
1993 investigations Fractures I MDA B through MDA U 

Stratigraphy Northeast striking fractures 30% more 

Petrography abundant Ihan northwest slriking 

Mineralogy 
fractures and north dipping fractures 3X 
more abundant than south dipping ones 

Geomorphology 
Fractures in Cooling Unit 2; waste in 
Cooling Unit 3 

... _ ... 

1993 Deep geochemical, DP Mesa Site geology Springer report (Springer at al. 2001, 
geohydrologic & Fractures 70114) 
groundwater Stratigraphy i 
investigations , 

Petrography 

Mineralogy 

Geomorphology 

1994 I RFI surface Surface soils Radionuclides Pu-238, Pu-239 and Pb greater than 
. characterization south and i Organics backg round along north and south 

southeast of • Inorganics boundaries of MDA 8 

. MDAB 
...... ----~~ .... --------------

I 1996 Deep geochemical I DP Mesa Springer report (Spnnger et al 2001 

I 
geohydrologic and 

, 
70114) 

I groundwater 

I I investigations 
---~ .... , 

1997 SAGE GeophYSical Eastern leg Total-field Data was interpreted as indicating only 1 
investiganons (unpaved area) magnetics trench in eastern leg 

Seismic refractions 

I 
Ground-penetrating 
radar 
Resistivity 

1998 RFI cover Asphalt cover Radioactivity Pu-239 concentrations greater than 
investigation Soil immediately Radionuclides backgroundllallout at east and west end 

beneath cover TCLP metals of MDA 8 

SVOCs No H3 detected 

PC8s Average moisture content was 10.9% 

Tritium 

Moisture content 

1998 RFI Surface soils Radionuclides . Slightly elevated PU-239, Am-231 and Pb 
characterization west, northeast, Organics concentrations along edges of asphalt 

and north of Inorganics pad 
MDAB 

Subsurface soils 

I 
beneath MDA B 

June 2004 8-76 ER2004-0243 
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Date 

1998 

I Activity 
I Geophysical 
: surveys 

Wot!< Plan MDA B 

Table 8·3 (continued) 

I Analyses Requested Activity Summary 
~~~~~+" ~---'-~----''--~-1"""""-"""--"--'---'-----1 

location 

Surface of MDA B 
I 

High sensitivrty metal 
deteclion 

I 
Terrain conductivity 
Ground-penetrating 

Conflrmed SAGE geophysical 
interprelalion of single trench in east 
leg of area 
Dala interpreted a single trench in 
west leg of area I radar 

~~. -+~"""""""~ - --~-------l-'~'~"""" 
1998 Angle borehole 

installation (7) 

1
~200 1 I! Surface soil 
, " sampling 

I 2001 I EMFLUX" survey • 

I I 
L-"~ .. 

Beneath MDA B . Radioactivity 

Radionuclides 
. Moisture content 
vacs (pore gas) 

H3 greater than background in at least 
1 sample in all 7 boreholes 
H3 greater than background in all but 
1 of BH4 samples 
Beryllium metal shavings in BH4 
Almost every vac detected in soil gas 
at every depth in BH7 
Toluene detected in every borehole at 
every depth 
TCA detected in every borehole at 
every depth except BH2 al 75 ft. 

-~~~~+ -~~-I 

Surface soils north Isotopic Pu Pu-239 greater than background in 2 
and west of MDA B samples On north side MDA Band 2 

samples on west side 

Surface of MDA B ,VOCs 

I 

B-77 

Tetrachloroethene and trichloroethene 
I detected from soil gas emissions 
, within boundaries of the identified 

____ I'--waste~nches~ __ 

June 2004 



Work Plan for MDA B 

Table B·4 
Radionuclide Results from 1966 Borehole Investigation, 

As Presented In the TA·21 RFI Work Plan 

TASi.E HI.:!»CII 
RAIlIOCMElotICAL ANA!. YSES OF SOIL AND l\IFF FR.OM TEST HOLES OPS·', 3, & 5 

IOAlllEO 11</ 19116) 

Dop.n - Grc .. ~ Chu beta-oamnta ~"m U~m 
(1$$1) (<I/I1Vgl" (1Ii""lI" (<IIt!II<j) • (p.gIg)b 

DPS-l DPS·' ops·s DPS·' DPS·3 DPS·S 
CPS-I. 3, S Cps·I. 3. 5 

0·1 Soil 0,4 1,2 0,5 3.1 12.8 4.5 <0.4 <0.5 

H Soil 0.5 0,3 0.9 3.0 4.3 4.8 <cO." .0,$ 

2·J Soil G.7 0.1 0.3 3.6 1.6 2,7 cO.4 .0,5 

3-5 Tuft 0., 0.1 0.1 2 .• 1.5 3.' cO." .0.5 

5-10 Tuft 0" 0.6 0.1 8.0 1.3 1.5 <to.4 .0.5 

100\5 T\lIt 0,6 0,' 0,4 2.7 0.0 H .cO,. cO.5 

IS·iO Tuft 0,7 0,1 0.3 3.6 0.0 1.3- cO." cO,S 

20·2$ Tuff 0.4 0.1 0.3 2.2 0.1 1.5 cO.4 cO,5 

15-30 Tun 0.3 0.1 1.0 1.0 0.1 7.5 cO." .0.5 

30-35 Tuft 0,2 O.S 0.5 1.2 I.e 3.1 <0.4 -cO.S 

35-40 Tull 0,3 0.4 0.% 0,6 0.7 0.9 .0 .• .0.5 

40-.5 Tuft 0" 0.0 0.2 1.2 0.1 2,5 cO .• .0.5 

.5-50 Tuff 0.' 0.1 0.3- 0.0 0.7 •. 6 <0 ... .0.5 

• [lililllegr_ PI< -. jleI' QI8I11. 
I> Micro;_ jleI' ~. 

Source: "T"-21 Operable Unit RFt Wo", Plan lor Environmental Restoration" (LANL 1991. 07529.1) 

June 2004 B-78 ER2004-()243 



Table B-4 (continued) 

TABlE 16.2-xm 
AADIOCHEIoIICAI. ANAl. VSES OF SOIL AND TUFF FROU TEST HOLES DPSo2 /I • 

(ORILLEO 'N 11166) 

Oepth 
.. at_ Gros • ....,.. 0 ........... _ ~m u ... ~m 

(leo', tdimll!)' «IIm/gI" l-gI" (JIg/gjb 

DPS-2 OPS·4 CPS-2 CPS·' DPS-2 & • DPIH" • 

0-' Soil 0.9 0.3 9.1 '.3 <0." cC.5 

1·2 SOIl 0.5 1.1 2.4 •. 9 <0.4 ,,0.5 

2·3 Soil 0.8 0.0 0.6 0.0 .cO .• .0.5 

3-5 Tuff o.a 0.2 0.3 0.0 ",0.4 <O.S 

5-10 Tuff 0.3 0.3 I.e 1.9 <0.4 cO.S 

10·15 TuH 0.6 0.1 2.5 t.3 cD,4 .0_5 

15'20 Tull 0.6 0.5 3.3 0 .• <D." .0.5 

<10·25 TuH 0.5 0.9 2.1 '.6 <cO •• <0.5 

a Ol~'" per _ per gram. 
b Mic;R>glImII per ;ram. 
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June 2004 

Table 8-4 (continued) 

TABLE 18.2·XIV 
RAOIOCHEMtCAl ANALYSES OF SOIL AND TUFF FROU TEST HOLES DPS·6, 6, & 11 

(DRILLED IN 19881 

Dopl~ ..... /lal am .. q,n. arollDola_ PIUIGnIum !..ItaISum 
(1 •• 1, (_," (dlmIV'" 1_'" b'g1g,b 

DPS,& DPs-a DPS-II DPS·6 DPS-a DPS-II 
DPU. a, 11 DPU. 8,11 

()'2 Soil 0.6 0.5 0.3 6.1 3.3 2.1 cO.4 cO.S 

2-5 Soil 0.7 0.5 0.& 4.6 4.9 '.0 cO.4 cO.5 

5-'0 Soil & 0.8 D .• 0.4· 4.0 s.e '.3 cO.4 <0.5 
lull 

'0-.5 TuH 0.6 0.3 0.5 3.3 3.6 '.9 <cO.4 cO.5 

15-20 Tull 0.8 0.4 0.5 5.2 2.2 2.B <0.4 <0.5 

20-25 Tull 1.2 D.' 0.5 5.7 1.3 1.2 cO.4 cO.5 

25,30 Tuft o.a 0.1 0.7 3.4 1.0 3.0 <0.' <0.5 

30·35 TuH 0.5 0.& 2.7 3.' cO.4 <0.!5 

35-40 Tuft 0.3 0-2 0.8 3.8 '.8 1.8 <0.' co.S 

.0·.5 Tuft 0,2 D.' 0.8 2,8 '.8 t.7 <0 •• cO.S 

45·50 Tuft 0.2 D .• 0.5 3.0 3.0 1.8 <0,4 <0.5 

'1lisin1lO_ns po. ni ...... pet grom. 
b~porgr.n1. 
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Work Plan for MDA B 

Table B-4 (continued) 

TABlE 16.2·l(V 
RADIOCHEMICAl. ANALYSES OF sou. AND TUFF FROM TEST KOl.ES OP$·7&9 

(ORIU.ED IN 1968) 

Oepth 1.1 ..... , Gross ..... -~ p....mum Uranium 
If.et) I~a Ir.IImIQl" 1\IImIlI)' (~OI9lb 

DPS·1 DPS-9 DPS·? DPS·jI OPS·7 & II DPS.1& 9 

0-2 SOil U 0.7 3.11 2.4 <0.4 .0.5 

2-5 SOil' 0.0 0.5 3.' 2.1 <0.4 <0.5 
Tull 

$-10 Tull 0.: 0.' 1.3 3.7 <0.4 <0'.5 

'0-15 Tu'" 0.3 O.S 1.5 1.8 cO .• <0.5 

'$-20 Tull 0.5 O.S 2.4 ;j.7 cO." <0.5 

20·25 Tull 0.' 0.3 2.7 1.0 <0.4 .0.5 

• lliSinlf9l\llions per minuI. per UI1m· 
b MlcIOgratns per QIM'. 

TABUl IS.2·XVI 
RADIOCHEMICAl. .uw.ySES OF SOIL AHD TUFF FROM reST HOLES DPSIQ, 12.& 13 

(OIliLUlD IN 19861 

Ooplh Mat<lllal Gto ....... 
_ bIIta-OImma - uranum 

(1"1) (d/InIQ)" (CIIIftIg)8 (<llmlgj' I~OI9jb 

_'0 llPlI-,2 DPlI-13 llPs.,o -,. DPS-" gps.1Q. 12. 13 OP$.,~ H!. 13 

0·2 Sell 0.' Q.8 1,0 3.' 1.2 4.3 <0.' cO.5 

2-5 SOil" 0.3 0.' 0.7 3.0 '.6 0.0 <0.4 <0.5 

luff 

5·10 Tull U 0.4 0.4 2.S 0.4 2.' cO.4 <0.5 

10-15 Tull 0.6 0.3 0.1 2.1 '.0 2.8 cO_4 ",0,5 

.5·20 Tull 0.8 0.' 0.6 '.3 0.0 0,0 <0,4 .0.5 

20·25 Tull 0.5 0.5 0.8 2.1 3.0 0,9 <0," <0.5 

25·30 full 0.2 0.8 M 2.' 0,11 I,g .0,4 <0.5 

30·35 TuI! '.0 0.' 0.' 0.7 0,6 0,' .0,' .0.5 

• Dilll ..... _ per -- par VIllI. 
bM~parQlM', 
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.... ~ ..... ---

Table 8-5 
Radionuclide Results from 1977 Soli Sampling, 

As Presented in the T A-21 RFI Work Plan 

TABlE .62·1.1 
"""81lO1l SlJRVEY SAMPlES ('977) 

..... , 1.0 . -. Oms< ' ..... TOTAl 24tAm 2:tepu m1240f'u t37C. - ........ , - pClfg nell Ur_ pCIIg pCIIg pCIIg pCl>g - "'" 81<00 ..... 7.l0G 3."a 0.0.,,0 0,100$' 0."",," , ..... 

17.06S40 8S·' 4.40 3.70 ".I!IO~ 

77,ill!5.' as-2 UO UO IS.eo< 
77.06542 IIS·~ 18.0oe 5.70 12.ZOC 

,_ 
noes., 8S·. .... 8 .... ,8.00< 

77."5'" as-5 $.10 3.20 Ht.coc 
1T.005'5 8S~ 8.80 8.40 T4.UF 

77,0$S.te 1IS·7 9.10 $,40 18.lIfIO 
77.0G547 00 .. 7."" 1.30 31.1Qt 
71.0'5<18 8S-1 t 1.(10': 0.50 H.1ll" 
n.06~t 8S·tO 8->0 .... ... soc 
n.08SSO es-u 4$,OOC 5 .•• 513.0OC 1.-.oe 0.01 to.,O" 

77.0655' 8S-12 ".40 5.10 H,5QC 
77.0&552 as-'a .. t.ooe 4,30 1 t.8()£ 
77JJ.aS53 a$·1. u. 7.00 '.80 
11.06$54 es,15 5-3. 4.50 IO.OOC 
11.06555 aSH6 5_tO .... ".roe 
17 0655. BS-17 .. .. . ... 9.40" 
7108557 00"8 3.0. 4.10 11.10C" 
71. •• 558 es·,t $." 1.10 15.'2QC 
'11.0655' 9S-2'I) 8.10 5.70 17 . .foe 
71.08580 es,~, 510 0.50 12'" 11.0B561 IIS' •• 27.00c e.50 !St • .oIOC 7.10< a.ale "'],W 0.1)7 
17.08562 8S·23 8.2" :>.8. .Uo<' 
77_0e563 85·2" 3.80 3.80 17.S" 
11.0858" as-25 ",50 S." 18,. 
77.06565 BS-.U UO 4.O. ,9,1t)C 

Source: "T A..21 Operable U n'll RFI Wark Plan for EnvironmentaJ Restoration" (LANL 1991, 07529.1) 
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Table 6-5 (continued) 

TA8t.E Ut2 .... 
lAllA IJ SOil. &..!fIVEY SAMPLES (t&17} 

-----
Lab. I,D, -- _ . T _ 

TO'tAl.. Of4·Am 23epu 2391240Pu t3"7C. -- - ..,.., 
"""" 

..,.. ......... """" ""'" ""'" """" - ....... 
BKGD,a,b 1...,- 3 ... - a.onb O,OO5J& 0,025" ,.-

11.0&56& es'27 '5.00c 2.70 ,."" 2.70 1.1zi:' 0.\1 
71.06567 9s-a ... OOC ".to 22.7()C '.10 0,8OC o.ok 1.$,10'" 0.53 
11.0656.1 os-as .... . .., 15.4Q# a._ O,fI? 
n._ eS-30 8 .... 3 •. 00C: 12.W 5.700 O.45c 1 31«=-

11,06570 68-31 '.80 :t.40 " ... at 
71,0857' 89·32 1.30 11:.80 15.goe 
11.0067a 95-33 •. SO 0.00-: ",801; 0.01 ,t,04Ci: 

71,0867' BS-34 ..... 5.50 12.:IOG 
71,06574 85-35 13.00c 8.80'"' 22.'OC 14_00c a.tOC .. -n.D.$$75 eS·36 N."" 1.70 3Aao.OQII1 .00 1."lie 0.14(1 16_.OC .. ,,1: 
71,06578 85-31 tS,QOc 7.40 H'i2.0QI'i '.SO" 3.700 5.8OC , ... 
11.06511 .S-"" .... 1.00 t1e.zoc 
17,06518 "" ... 4.00 ..... UI.eoo 
17.oes19 BS·40 lU~O ... tl"~ 
71.oesaO 6S'41 1,.00c .... 2,tHt 3,40 .- 0.00 •. :a:()C o ... .t 
17.OI$Jl os· .. ! 3.30 4.60 12.~ 

17.0"'55 88·43 '2.tOP S.lOC 0_60 
n.0S4M - 13.WC .., .. o.eg. 
n.o8451 .5 .... 13i.~ •.• oc 1.5$J~ 
17.00 .. 5. 8$-48 11.~ 1 .• OC a.50"" 
11.0645. 0.s.47 _7.0 . .... 0'_56 

17.oe:4$O ""48 .... •. to'=' 1.85"' 
7:1',08"8' 85 .... g. 18.«)C 1._ .-77J)4HGa 0$·$0 t4.~ 8.3O'f 0.3'1 
77,oe463 as-51 I.So •. - t .eSC 

17,OGSW BPS·1A .... 4,30 10.10 
17.0«16113 BPS-1S 240,000 3$CU'tCF" .... -004 .... 
n.016tH ePS'2 .... - 137.00c t t.,3OI\' 1'91.00" .... 7.GIC • •• 
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Table 8·5 (continued) 

TABLE 16.2·iI 
NDA n SOIL SURVEY SAMPLES •• 977) 

-_ ... 
lob w. -. _. 

1 .... ...,TAI. :r4 'AftJ I:~P!J 239124°Pv 131e. 
S ...... e ......... pC"" pCl", n<:III .......... pCIIg - oC"II pCIIg ""-, ....... 

BKOO.U 7._ 3.4- 0.023'> 0.005- 0.02:58 , 00· 

71.06585 BPS-:" "O.ooe 58Q.OOC 1.7 835,00- O.03C ~.lOC 0.89 

17.0&Set BP$·4 1.'10 .... 0 9113.00" 
71.06Sa? 

a_ 
JO~OOO 15~.OOC 2'.3f)O ".QOC" .0,03 ., ..... 12'_~ 

71.06584 BPS ... 3.10 "",,,, ,345 G.7ee 
77.08589 BP$-7 ... , ... •. 00 a4.eOC ., .. or: 71.00c '.00" "1.00c 0.48 
T1,OBHO BPS-. 8200,0. ·'UK' 7,30 •. 7Q< 233,QOC 13Q,QOC '.G3 
77.MS.' BPS-I) '''.OOC •. SO" 24,tJOC' .. ..,. S2.zoe 0_"'" 51.eoe 0,92 
77.06512 8PS·11 2000.0011 UUK;e 31,1'0'= 8.1000 27_,(JIC 1370,OOC 0.1. 

Bps·l2A "3,~ 2O.01JC 0.00 0,00 
8PS-128 U.eac l00.0ue 0,00 0.00 0.00 6.0OC 
aps·l2C ".ZOO 0.00 0,00 000 
eps~12D 17S.QtOCl .... 0.00 O,DO 0.43 
epS·12E '''.3DC 0." 0,00 
BP5-13 Se.2OC 

~ IMl~ ...... " 'rom.f'urtymun tl981l 
~'ImIf~~1Mm1l'Mle. ... hOll.'.I"IIiIfA~~1198O). 
c~ backgrOOnd act'triIy. 
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Investigation W(}l'k Plan for MDA B 

Table B-6 
Radlonuclide Results from 1978 Reanalysis of 1977 Soil Samples, 

As Presented in the TA·21 RFI Work Plan 

r-....u ... 
I0I048 SOIl:SU_VSAIFl£lII1i7ll1 

l .... 231.24()pu SOs, l2<I,q. Th 00 .... 
pC"V - ~ ""'" 8l<l.iiO.- .025" .aea .-

lIS·. '.37.t:O.03 O.l~.08 1.210.3 .o.u .• Q,S3:t,O,01 131 c. -o..3::tO.. .. 221 Ac 

884- 0.9751;0,017 o.IItO.S 10.1IoM 0.1110.10 131 C. oO.bO," ,221 Ac 

8S·) 8.ghO.O? O.53tO.07 C,h.O,,s ,,~t t.3OtcU3 137c. o,,~.t 221.Ac 

\IS-4 3.77.0.05 1 .• tO.3 '1.7±-. 1.Ob:a:.oa 137(;$ O.CbO.2 221.\e 

B5.s o.08.tO.O 13 ~.'hO.11 1.3.0.2 ... ..". o.~QS 137 e. O.~.$ m A.:: 

as .. ' •. 3ata.12 L1kO.11 10.2:t..' o.i2tO.0I t31 C • .o.154:C,,S l27 Ac 
85·1 •.• IItO." 1.21.t::o..l1 0.73>0.'3 1t.8t:.' O.ADtO.OI 131 C. o.t:t.O.S 221 At: 

as .. 3._ .... 1._.' , l.ose 1.:lhO.. t. 13' C$ o..3tO,t 221 Ac: 

8S-9 ',34;tQ.l0 '.7000.09 t.l:tO.4 11.~:t..1 t1 oliO,1. lilT c. ~2.O:t1.1 %27 Ac 

8$..10 ... ~.(W 1,7>0." 10.3%.1 a.4.9:lO,01 t:lre. o.e.t\)., 227 Ac: 

BS-tl 1.ftD.2 '.03aU7 ." e. ~ 
o.lOtO,20 2:4' Am ~ 

11$,'2 tL'71kQ.015 1.54:.tO.10 1~1. f3.4t:.' 1.H:tO.'4 131Ca .o.hl.02.2?Ac 

85·13 0.00_.0\1 LZkO.11 .2, ..... 0._01 ," C. 0.-.:1
227

"" 
8S·14 1'.91:t:O~'2 '-'T»6.1 , ,,o7tO.l0 'O.k' 1,O~ 137C,..o.1tO,,,227M 
9S"$ I.n.o.03 1.OiUO.,4 .,.n.' 0,aq.o.07 137 C. o..fltIO. ... 211 Ai: 

8S·" 1.19~.oe O.ShO.1'l l,::I\lto.12 13.3&.1 1,0&t<l0l1l7es O.bO.2 U1Ae 

eS~17 1 .1 Z:t.O.03 1,;"4""'0 '2.Oi:.t ',,7::tO,11 137ea -o.5tO.l 227
,At 

8$·11 7.51tO..oa D,7Ul.% 1. "d, 14 13.3*,1 o.7hO.O& 137 CI; o..2aQ,2 227 Ae 

88·1, 0. 11!.t:O.(n e 1.3""".'1 '~6 0 . .e520.01 1-31 c.a 00. 7:0.. 221 Ac 
85-2. f.16tO.03 1.0:tO.3 1 '.9.I:,e t.OO;tO,OS 137 C. 4A,tOJS: 227 Ae 

6.9-21 6.9.0.1 1.1"'.3 12.4't.' 1.UiO.l0 U7e • O,tiQ.2 221A.e. 

85-22 341.5 ..... 1.2:tO.' HLI:t.' o...2'1t:a.05 131C*, .Q..HO.4 U7Ae 
9$.%1 2.6ti<l .... 1..115:to.13 U.~. O.G.tO.06 137C • .Q..2t(J,e 227 Ac 

88·Z .. 1.21>0.03 t.7.tC.' '%.4*.6 O.IIO<O.Of • 37 e. 0.'<0.1 227 .... 
8S-2S 1.27.0.02 t,bO.3 I •• H.t Q,Ms:i).07 '::I7C, D.3i:O..3 227Ac 

aWl s ......... '._.3 12.' .. f • .-0.07 .37 Co "_.5 227 ... 

IIS-n '''14tO.l t 0.7.0,1 . ....,~ U .. I o.~ 137 Co 0.0.0 .. 227 A. 
IJS.2I :I •• hO.t .. .,.,.,,3 .. , .... o.4itO.06 137 Cs -O.bO.' 221 Ac 

as'29 D.53hO.O" ().e5aO.11 U.lt.' L01;:tO,10 137Ca .o..ftO.' 227,,= 

1IS-30 1._.01 1.1..,.3 ' ... at 1.lOio.08 ' 31c. O. '10.3 221 .... 
IIsm Q. 71 bO.017 U,,* .. 1I 1.*'0..10 13.0iI.' ,,1120.01 137 C. -o.5ZO.' 2.27 Ac 

98·32 0.13':1.0.00II '._.3 13. ft.C 0.4hO.OIS 131c. o.1i:C.4 227 Ac 

BS033 3.21ZO.00 0.' ...... 09 1."1;0..3 t".3:t.' ,l,2tt:O.13 137c. .a,5dl.f U7 At. 

1IS44 <).3t_.Ol~ o ...... a U.k' ',~10 137Ca CJ..2:IA.3 221.c 

8S". 12. .... .3 I .• SO' ... 107 3s,.1- 1.QtG.11 131 Ct .g.hO.' 227 A.c 

6.9-31 IUltll.2 '.UO,4 12 ..... 1.133o:G,O, " 'o. CLo.tt),' 221 Ac 
8S-31 UII,.o." '.17:tO,13 IO.h.. l.h:tO.12 ,31 C. .g.~5 2.27 Ac 

BS-3I $_ .• ' Ll~1'" '2.0i:.' O.7azO.oe 'l1C • .0.-.. 227 .... 

8$·39 0 ... ..,,0<1 1.SHO.12 U3z1J1 23,0:0.11 o.lJItQ,01131c. C.otO.s
227"'e 

115-'0 o 1I1I;0.o1t UOO.3 , ...... O • .Qt.O..QS I:lTC. oO.<ttO.5 221 Ac 

es· ... ' 12.6110.1% 1.~.' 1..11":0.'''' 'O.t:t.t O.lI7t:O.<M 137Ca O.UO~ 227 A.: 

Source:"TA·21 Operable Unit RFI Wall< Plan for Environmental Restoration" (LANL 1991.07529.1) 

ER2Q04"()243 B·85 June2Q04 
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Table 8-6 (continued) 

TAIII.E 11.2·1. 
MOA fI SOL SlJRVEY $AlF\.ES 1'17111 

Loc. 23Q.24Dp. 90st 22SA. TIl OIhOl 
pCVt/ lOCi'll :::t "'" 81<GO.· .OK" .se· 

as-.42 1.50%0.03 0.1%0.2 11.0:0.e o.e:ti.O.OI 137 e. ~4 22l' Ai: 

eS-43 O.711:0.IH9 O.77tO.' I.CWI.3 11.1:t.B 0.7':<11.07 ,37(;0 0.1:0.521/7 Ai: 
aS40 0.089tO-OOl 0,'6:0.11 8.1: •. 8 0.1IltO.0I 137e. -o.m.' 21/1 N:; 

BS-<IS UI61±0.0'& 1.o"o.1 1.4:0 .• 12.1;1:.& 1.t5t0.l2 137e. -G.tto.4 227 Ai: 

BS-<I8 2.87.,,0.01' O.tto.~ 'O.ilLl 2.8CW1.19 137 e. -0.4%0.7 227..., 

as-47 0 ••• ,*0.Q08 oJi%O.1 O.ItO.2 10.8:t.6 0.52*0.08 U7e. .0.210.. 227 Ae 

8$-" a.lakO.OC7 1.':0.3 .t.~1 I.B7to.IO 137e. 0.710.5 227 Ac 
6$.4; 1.85%0.02 1.8ftC.U o.mo.os 11).0%.6 '.s6t!l.09 •37e. -0.210.3 227 Ao 

1IS'5O UO%Uli 1.30%0.14 12.8:.8 0.42SD.05 137e. 0.m.3 221 At: 

a~H1 1.84:0.03 2.04:0." 1.210.' 12.7:.6 1.87:tG..O '37 C. .o.s:to.6 227 Ac 
liPS 2 IUs.OII o.fl<>.tO.OS 131c. poi'IJ 

0.00:1.0.50 2<1, Am """" 
liPS 5 '7.5*1.3 '31 19.00 137 C. pcit 

o.4OtO.20 241 Am pci.'Q 
lIPS • "':0.3 a._os 137ea tD'II 

240.0%12.024
'
Am tD'II 

"IWor _ b ....... lftCI_ ""'" """""'''"''917). 1>11>0 __ ~ _ lor 22fIRa .. ~ _. u ilia lor z:seu ........ ill lion P_ U9&1}. 

June 2004 B-B6 ER2004·0243 
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Table B-7 
Radlonuclide Results from 1979 Soil Sampling, 

As Presented In the TA-21 RFI Work Plan 

,ABLE te~41\1 
IoIlA BI'ERll.ETER 111)" SlJllVliY ........... 5 11"111" 

..... ..... ..... ToWI! -- ....... ....... "" 131c. -, l_ DtpIIl 
v_ .,. ..- <l- V- .,. V_ ". -I<o1Il - fHM /PCI't1 (pe""t ~ BKGO.b,c: 7 .... 11._- 0- ..02S 

1t.1M417 1lKGO.4 ... , ... - U 0._ 0.0110 0.0020 0.20' 0,008 0.13 
7'"1M~ '8 B«GO.d 1·10 .... _00 U ..' 0.10037 O.oo'f 0.33. 0.010 ..... 
1.,OU" 8S,1 ... .. .. ... U •. 7 -0.0007 0,0015 US7 0.015 .... 
' .... 42. 89-' HO - . .. ... ••• o.aG05 0.0014 "'., 0.o,. .... 
?1.04421 GS-I 10·30 • 300 ... • •• 0.0001 0.001 , 0.081 .. - .... 
?'.04422 a5-' .. , ,- ... • •• •. S 0.01)0 ...... 3.- .. - 0.85 
70,0442:' 88-. 140 :!:eoo ••• • .2 .. ' 0.0150 0.0030 a .. 0,0(0 0.55 
7IU.d:. 8$-, ID-30 .- . .. ... o.S 0,0150 ..... ".010 0.040 o,.a 
78.0«25 BS-3 0-. 7 •• 300 7.0 •. 1 0,0420 O.OOCO 3.180 0.040 U3 
n.044H 86-3 HO .,00 .0 • 8,' U 0.0440 0.0040 5.670 0.010 ',0$ 
18.0«21 BS-3 lG-3t '800 .00 ... G,' 0.0040 0,001' 1.288 0.01' 0.11 
71.04"28 ~ 0-1 4700 ... 7,0 0.7 ·1.OC)lO 0 ..... 2.160 0.- In 
7$.04.21 8S·' 1-10 21700 .0. S .• 0.5 ftCt2M 0.0030 ~.140 0 .... 0.53 
79.0443(1 8U .... s.o U 0.0070 0.00$0 15.$00 IU30 
78:,0+4'1 eu 1·,0 110,0 10.0 O~ ... 0.0030 2..350 0.030 
1 ..... » eu .- 7.2 0.1 0,0170 0.0030 :14.100 CI.tOO 
1IU"4:U 8U 10-30 $8.0 1.0 0,0180 ....... 24.100 0·200 

qn.,tv"*-l'IiIpINdbMdll f -didt.,. ~1Ibor.",~. 

~""""""'o"" --.... -..-111107). 

mAo 
of· 

v_ .,. 
(pCiIol 
0.041: 

0.00 ·0,3 U 
0.08 0 .• 0> 
('),07 ·1,5 0., 
0.08 •. 1 07 
0.00 I.. • •• 0 •• $ .0,1 ••• 0,08 0.' ••• U8 ·0.1 0 .• 
0.1J AU O. 
0,t3 .... 0.8 
0.16 .1,0 1,5 
0,12 -0.' 0.8 
0.08 0 .• OJ; 

clhltlflfBllinilbildlg.rDllnd~. ~m .. .,....". _UranUn 225. T,.~W~OWCld .... b Z3'tJ .. d!wMdfrom~"a~ lirm 
~ __ ib""U'~ 
4Ih8sB~ ... eo~ .. n ...... MlA e. ..... ~ )gdocum.nt~CiClIItaAIII~ IIINf IAOA 9; hNeWf, ~ ~ nl,hQf --........... ...........,._. 

Source: "TA·21 Operable Unit RFI Work Plan for Environmental Restoration" (LANL 1991,07529.1) 
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Table 8-8 
Radlonucllde Results for 1980 Vegetation Samples, 

As Presented In the T A-21 RFI Work Plan 

TABlE ".2·V 
' .. ..,. BNlDG\JA.E CAHYOHYEGETAllONSURVEY _£SI' 

- SomoIo 
T_ 

""'u ...... _ .... 
~n Spe,1oa ,,-- '/' 

v __ .,. V_4J>ClI91 
81(00,'" eoo" 1St' O.otMU$b 

loIllAB 
80.(153040 , y- 1400 .... '60 5. ...0.0040 
80.05341 , -- ,1_ - 1310 '3. -0.0040 
80.05,.2 2 ..... e .. 300 113. ,00 0.00'3 80._' 3 - PO • .... 30O 50 0,0030 
80,05344 3 -- 7300 4011 ;li0 50 0,l1li15 
8(t05345 3 eu. .... -- ...... .230 .3. 0, .... 
80.05341 • Co_ t.oo 300 '" e. 0,0023 
80.05347 • ~ 3000 300 '020 100 0.0104 
".05343 • A".,..,_ 1300 300 5.0 BO OJIG1. 
5005". 5 GolII_ 1;4$.00 .... 1130 '00 0.0550 
50,0$3$0 • Sou_Joy. HOOO 70. at5. .000 0.0020 
8OJ)5:JS~ • v.-.... 31"000 ""'" 11"0 '10 0.00.4 

"""'-80,OM67 -- .(1,_ 
80.011488 ......... ..0.00'0 
.0,08881 -- 0.002' 
eo.o881. ......... 0, .... 
80.01811 --1- 0, .... 
00,08812 BouIl8loue II1ICiII$ 0.0012 
flO.GM73 Pi"", pontflw:tOUt 0.0020 
8O.OGB7. 0.0'02 
6O.01S87' -- 0, .... 
80,06376 ""'""""" ...... .,.... .(1,0003 

aflW*~ ...... ~tor..cl\ttldlonudlde .. ~~ul'lClllll'lalnl, 
~, .. ~ lind: ftOm T~ EnwQlwMlIbd& ~GroI4tI1181), 

--.... 
". v_ fIICi'!I! ./. 

0'-' 

0.0040 G.Otto .0000 
0.0030 0.1110 0.0110 
0.0005 0, ..... .,00:10 
0.003. G.2290 0-01)0 
0.l1li11 U,79 0,0''19 
(to(lU 0,1"'0 O,~ 

0.0007 0, ..... 0.0040 
0,00" 0.5'00 0.0150 
0.0012 0.0110 0,0'" 
0,0030 O,n80 0.0040 
0,0030 05200 0.0200 
O.()O14 .,2$00 0.0100 

0.0013 0.0010 •. 0030 
.,0020 0,0010 0.0030 
0.0019 0,003(1 0, .... 
0.0013 0,Ot2O 0,0020 
0,1)003 0,0140 0.00'0 
00014 0.0110 0.0030 
0,0030 0,_ 0,"" 
0,00'. o.nco 0.0100 
0.001. 0,_ 0.001<) 
0.0010 0,0370 0.0030 

(I...., In'III badtg~ "''''''lOt U-ns ~ ttom Ihe &qIIfI'f fimit M::ftOfOUnCI •• kit IOraI..,..".proorIded by lht E~'& ~ Grwp 
('011). 

Sou"",: ''TA·21 Operable Unit RFI Work Plan for Environmental Restoration" (LANL 1991, 07529,1) 
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Table B-9 
Radionucllde Results for Peaches Collected In 1981, 

As Presented in the TA-21 RFI Work Plan 

TABLE 16.2-YI 
UOA B VEGETATION SURVEY SNoIPlE: PEACHES' 

-
~ S"",," ~ T_ .... "" 239i24Opu - l""""'" ~ ,,- value v_ 

~ ~ ,,- \I!'CIIQ) ". \jlQIQf oj. -' o.ooo,s· . 00023" 

8'.01118 PEELS LOWER .000 500 0.0220 O.fIOIO 0.01.0 O.llt30 
8 •. 0711' PEElS MIIlI:lU; "00 900 0.1200 0.0120 0,0750 0.0.00 
81.07120 PEELS TOP 71DO 700 0.0380 0.0080 0.0350 0.0080 
81.07121 PULP L<:lWefI 4100 ·00 o<Ouo 0.0030 0.02.0 0.00" 
81.07122 PULP IIIOOLE 1100 '000 0.01'0 0.0020 0.0.00 0.0020 
81.07123 PULP TOP 1700 .00 0.0080 0.0030 0.0210 0._0 
81.07124 PITS L<:lWefI 3100 .00 0.0230 O.fIOIo 0.03S0 Oooal\ 
81.07125 PITS _E 2900 .00 0.0630 ".0.50 0.0150 0.0150 
81.07126 PITS TOP 800 .00 Q,QtWlO 0.0'.0 0_02,10 0.0'00 

.IN:i''ilILIeS~ircfeachra:laA.JClda ... ~~~, 
b~~_IlOmn..EM1>o ....... &_a...pt'981). 

Source: "TA-21 Operable Unit RF! Work Plan for Environmental Restoratton~ (LANL 1991, 07529.1) 

ER2004-0243 8·89 

IiOs. If_ 
(pCIIQI " . 

-0 ...... 00800 
0.0900 0.1000 
0.1000 0.0800 
41.0700 0.0500 
0.0.00 0.0&00 

·0.0Il00 0.0800 
41.0100 0.1000 
0.1000 Q.2000 
.0.1700 0.1100 

June 2004 

---_ ....... __ .... _----_ ........ 



Work Plan for MDA B 

Table 8·10 
Radlonuclide Results for Vegetation Samples Collected in 1982, 

As Presented In the TA·21 RFI Work Plan 

T A8l..E 18JZ> VN 
AAIlliIoIElIC "EAN. srNClAAO DEWlT\ON. AHD coeFFlClf.NT 

OF VARIATOCN fOR IW)OCINUCUOE REall..TS 

So U 
137

0$ 2391240pu 
blIIb.IIIr.l blIIb.IIIr.l d!:IaI..IDl ~ 

-..oT,,,,, N Xt:l0 COlI 'It 10 COY Itt 10 (XlV 'It 10 COY 
BKQD,O ' 

. - .., ..... .230 

EcrmlZlll!im Ii ~ QrOMnOin .. _ 
Sail afOund .... d8bria " 2860;1;43" 0.18 5070<581 0.11 lAJ.2:87 t.6 578000.1323000 0.511 
(>100Cl'l\l 
LIIter·_ .. _ • 111:t11.3 0.10 430dO.S 0.048 385±28.3 0.074 35101:784 0.21 
UIIer·mac. I 282 585 423 7210 U __ • 

3 10.4:t.B12 O.oaa 63.3t.8,61 0.14 U.1t13." O.sa 21.6115.84 0.21 -- • 8.94t8.86 0." 70,1249.4 0.70 28,b3&,B 1.3 104QOtS830 0.58 -- 5 0.631%.0524 0.083 O.3e5t.195 0.51 8.50.,t.2' 1.3 5.27-11.59 0.30 -- , 3.78!-7.aa U 10.U14,5 1.< -OMltl.H i.e .50t308 1.3 -- • 1411;98,0 0 .... JU:!199 O.1Il 3,BO.tts'56 17 23!100i:31000 1.3 

PrwIm!l5l"" ~ .. NINIfpIng 
SoI2cm 3 25IOt382 0.15 Se3Gt-793 -0.14 '075<38' 0.38 5850t734O t.3 
SoI10an 3 2S<Ot388 0.1. S290U97 O.0i4 289<288 0." 4720t1il00 1.3 
$oIJ2St.m.30cm 4 30701780 0.25 4430.t,030 0'3 110196.3 0.88 1I30:t1270 '0 
W 4$.5.5. lOan 2 2840<368 0.13 4.,StU? 0.19 186:1335 1.8 864±702 0.79 
SoiI1so.1UOcm • 20$0 <'80 ...... 9 1020 
1II1f'pIno_. 7 1114172.2 0 .•• 4IIetZH 0.54 <5&0:.81 O.~ 2111:102 0.47 
L-..nwsc.. < 4541322 0,11 867tS28 O.En _..,56 0.$7 8181741 0.9. __ n_ 

1< 2O.0±'.'" 0,4] 18.7193.2 '.2 77.9.31.8 0.5' 13,0±12.1 0.13 -- 11 43.31'3$.8 0.82 7 .... 4180.7 0.82 30.4t35.7 '.2 551't&15 1.6 -- III 0,391:1.538 1.' O.B98! 1.3' ••• 3.71:t&..SZ '.8 1.5212.25 1.5 -- 2 14.H18.1 1.3 38.3~8.7 0.79 ·1.8~t&.92 4.3 1&4'211 1.3 
!loot- 4 2.80t5.20 I.' 412%445 1.1 $$,5t25.4 1.' 9t7:t1940 1.9 

Source: "T A·21 Operable Unit RFI Work: Plan for Environmental Restoration" (LANL 1991,07529.1) 

June 2004 8·90 ER2004..CJ243 
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... __ 1ypo 

BKGO.O 

PeR ar<' Elm (DedC'eOtd .... J 
SoI2an 
So/iIl0an 
SoH 25 em, 30 em 
Soil 60 an 
~ .. aV8:1 
Bagged •• ,,-=-_balk ----_balk 

N 

• • 
1 

• • 2 
2 

• • 
a. Charita m,... fill Iii (SbniIG) 
Scil2CtP • SaI.Oan • SOle 25, 30 em 3 
SoiI5 45-55. BO an 2 
5011150 •• 60 an 1 
Soil no dIpIh, around ..... dIbttI 
__ 1:.,00011 • UI\er -pOIo_ • l.iIbt • nile. 2 
~ ...... 8 _ ... - 12 _ .... 

3 -- 3 -- • _balk 
8TIbIo Iram W.ra erlid. (1981). 

Table 8-10 (continued) 

So 
IIlI/iUbI 

X.1hr COV 

'000 
QOO 
3770 
3210 
26·5.115.5 0.58 
5.18.1'..68 0.30 
22.5-t24.3 1.1 
O.200tD.O:Z:lIO 0.15 
•. n 
0.530 

285Ot813 0.22 
33'SOU500 0.44 
351Di:.500 0.43 
226016151 0.2\1 
1730 

3630.12690 0.7. 
58.5 
11001:' '90 1.1 
23.3.3.07 0.16 
... Mt ..... 017 
85 .... :t:13.1 0.87 
2.05&:2.22 '.1 
39,6 
1.90 

u 
IIlI/iUbI 

Xt hI' COY 
.0096° 

3730 
32.0 
3720 
3800 
47.9t.e.2 0.38 
14.4t9.65 0.67 
40.0146.7 1.2 
7.68&:.488 0.064 
'4.3 
602 

5QOOuaso 0.31 
H80t17&O 0.3. 
417O:t741 0.1' 
402Of;141 0.035 
3770 

.5800.111900 0.75 
98.8 
17201:'800 •. 0 
02.1>33.3 0.5 .. 
11.01.11.8 0.81 
85Ot7 .. 8 1.1 
13,b7 ...... 0.5" 
210 
.250 

""-r.I1"~_h .... T ... _ .. aSU..-~(19871· 

ER2004-0243 8-91 
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476 
383 
16. 
72.7 
-34.2 

••• IIS.Qt63.8 0.66 
1.33.tS.43 '.1 
-4.27 
83 .• 

1~80 0·.7 
6841:110 0.17 
.63.t64.0 0.38 
·13.3.135,. 2.7 
-35.8 

75.5t7.42 0.098 
<1570 
572:1:388 o.e. 
28.3'20.8 0.73 
H,1h;31." 1.2 
252i.111 0.67 
12.o.:t:9."9 0.78 
,10." 
.2. 

2391240pU 

IICiI!uIaI 
X110 COY 

.23° 

18100 
21500 
7150 
12100 
2.63 
".87 
15.3>3.25 0.2' 
4.10fO.43. 0.11 
62.1 
"60 

1 "6OOt9330 0.64 
5320.t..a5Q 0.35 
"70:1761 0.45 
4'4Ot5S.0 1.30 
72. 

159000t.2.IIOOO 1.4 
255 
14300t.1'1oo 1.3 
3'.7~.1~ 0.22 
5.27.13.76 0.71 
18.4.tU." 0.13 
21.8&:3 ..... 0.18 
6.21 
113 
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---.-~ .......... -- --.... ------

I - ....... - l ........ 

BKGD.b 

83._ It·10m 
83.02"' ,b.Om 03._ ".,tom 
13.0n03 Il-2Om 
83.0290. U.~21Jm 

83.OH" It.-20m 
a:UrHOS tl40m 
13,02'Q07 'L·30m 
n.onoe 'L-3llnI 03._" lL~OM 
83.020.0 'l..com 
h.oa1' n-..om 
n.ont. lL~m 
83,oa.'3 lL"m 
&3.02,)14 ,,-
0.02915 HI .. tOm 
8:1.0"'1 ,U~tOm 
13.0H17 'U·1f1t'n 
83,0211118 ,U·2f)m 
53_0H'. 'U·Hm 
83.0820 ,.,."'" 
83.0192' ,,,.3Om 
83 .... " 'V-SOrn 
a.o.u IU~Orn 
83,ot'ft. 'U-40m 
83.1)218 CU_40m ... - IU-4Gnt 
63.01:127 tu·&tIm 
...... 28 ..,.., .. 
0,0829 :re"Om 
83.02930 ae·Om 
83,0293t a·1Gm 

Table B-11 
Radionuclide Results for 1982 Baseline Soil Sampling, 

As Presented in the TA-21 RFI Work Plan 

'fABLE: 1ft- r·Vlu 
MOA 0 son. SUIlYf!'( $AUPLES.tI - ,_ 

.-.om -"" .,..". - ." - .1· 
v_ .,. 

(em) 

~= ~ IpC'"" . """"" 
0·' 4""'-'l .so 3 5 ... 0 0.50 0.0150 0.0(130 
'r10 l""'-'l ,.., 3 •. ." 0.50 0.0050 0,0030 
'D· •• CnCIII) 140 , 3.111 0.40 0.0100 •• 0&:10 
0·, CnCVQ 112 t 4~tO 0,40 D._ 0.00'0 
'~10 _00 .... '.SO 0.40 0.OOf4 0._ 
10.30 17400 '00 2.eo D.40 D._ 0.0010 
0·, 

_ ... • ••• 0.50 0."""" 0,0010 
'-10 0<1200 ".," ••• 0.511 0.0N2 0.0010 
10-30 

0·' - II.., 0.' •. 00 0.0_ 0.-
, ,'0 "'00 ••• ••• •• 00 0._ 0._ 
'0..:10 

0_ 
'200 ... •. 10 0._ 0.004110 .. , - 1 .. 0 <.' 0."0 O .... t 0.00'0 

'·'0 ........ ,700 •. < 0."l1li ...... D.OOaO 
,0·30 <- ... ••• 0,40 •. - o.OOtO 
C·, 14,. '.50 .,03$0 0.0040 
,~'O 
10-30 20500 $II. '.0 0,40 O.GOal 0,0010 .. , 8" .:111 01470 0.0120 
1.tO 

_. .- 5.t •. 50 0.17.40 O.Otoo ,- 4.100 ,- , ... 0 ..... O.OOGO 0.0020 

0·' 
'~10 
1.30 53000 900 3.' 0,"0 D.OOlt •. 00'0 • •• 6.' D.s. 0,'011'0 9,0030 
,~,o ... 0,"0 O.tHIS. 0.0010 
to-30 2()l00 5.0 ••• 0.40 o,m:no O.ootO 
to-3:0 lIS'" 1100 ••• 0,40 0.0100 0._ ... , _234 

• ••• 0.40 .. - D.O()lO 
'·to .. 300 ' ... ... 0"'0 0.t4#O ..-
'0-3C ...... 100 < .• 0."0 0.t470 C,_ 
0·' (nCUI) 120 • ••• 0.40 O.ono 0.00.0 

Source:"TA·21 Operable UOI! RFI Wori< Plan for Environmental Resloration" (LANL 1991,07529.1) 
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-....... 
I -- ./. 1_, 

0.""" 

0,6420 0.0119 
0.-1020 O.OUI:O .. - 0.0300 
O.~:l'5O 0.0100 
0 •• 300 0._ 
0.0080 0._ 
0.21190 0.0100 
0,1110 0,00" 

&,1'100 •. 0_ ....... 0 .... 00 
0.7300 . ....,. 
0.- 0,"'00 
1.1300 0,0200 
0,0700 ...... 
7.0100 0,0100 

0.1370 •• <>0lI0 
42.100 ...... 
29.400 . ..... 
O.IUOO O.cnoo 

0.1050 ..... .- G._ 
0.4aDO 0,0170 
0.0.00 0, ..... 
2.2HrQ . .... 
1."" O,tOOO .. - .! ..... ...... O.tODD ..... " 0.0.400 
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Table 8-11 (continued) 

fABlE 'I,:r-VOI 
WI)A 8 SOIl SURVEY $AlU'l.ESA 

__ • ___ M -- -- -- T_ 
"""""" ....... -eop., - ..-.- II"",. 

v_ 
+/- - +/. 

v_ ./. ....... .,. 
DKOD,b 

I..", = ~ Ip(:IIol 
OJIO$OI> 

IJIOIIaJ 
0,02fiGb 

a._ 1t.~IOm 1·,0 50000 '000 ••• 0.50 0.5440 0·0110 33.200 0.0400 
111).02933 a·lom tt)-3O - 1300 '.2 0.40 0._ 0.001. 0..2320 0.0100 
113.02_ 2L40 .. 0·. 114S00 1100 .. - 0,<10 0.0057 0.0010 0._ 0.0170 
8l.QaS3S n_ • "to IACIIII '65 3 -.• 0.110 0.01130 0.0010 0 ........ 0.0120 
83,{)ft,37 21..- D·. (oCIII) • '" U 4.' 0,4. 0.0120 0.1)010 D._ o._ 
83.029311 2L·som '~10 - ':IOCI 4.1 0.40 0.0029 0 •• '0 0.""" 0._ 
113._ n·_ 0.' (ICIi'II 137 2 8.3 o.eo 0._ 0._ .. - 0.0300 
83.0541 a-4Om ',,'0 1-0·0. 1.7 5 .• ..SO O.oon 0.0010 0.'44. 0.0070 
".0Z1M3 a·IOm 0.. l""1l1I.10 3 &.3 0.110 0,008. 0.00'0 0._ 0.0'3Q 
113_ 

2L_ 
1·Ut (IICq .43 • ... 0.&0 01270 0.0010 0.11200 0.0200 

113._5 
2L_ 

10.S0 .. - 1700 '1.2 0."0 0_0 0.0030 0.0140 O,OUO c._ N·lom 0·. (nCI/fI 'aD 3 6,0 0.110 0.0210 0 .•• '0 ,.- 0'-
a.02I47 1U~10m '~10 - ,- '.$ 0.60 0._0 0.0050 .. - 0._ 
83.02_ au'1arn ..... 10_ 

'000 3.7 0.40 0_ 0.0_ .,- 0._ 
n._1 N._ 0·. fOCllll .45 2 7.' 0.70 0.1100 0.0200 21.1100 

2_ 
83._ au.-.- '..-10 InCI/fI 10. '.11 11.4 0.10 0.20'. 0.0200 31.800 3._0 
83._' -- 10~30 NU'O .- e .• 0.60 0.34110 0.0<00 so._ 5.0000 
83.0HU 1lU4D .. .... 151_ 11. & •• 8.50 o.ono 0._ 2 •• 700 0.0500 
83._~ 1LI·30m a-ut- SHOO ... $.11 0,110 0.0470 0,_ S.S.OO 0,1100 
81._ ro· .... .0-30 17_ ... • •• 0.40 0.003' 0.0010 0.'520 0.0.80 
83,0""" au~40m 0·. - ,100 4.10 0.50 0.0'40 0,_ a._ 0.004_ 
8I,02IISO ..,..OID , .. ,0 _0 1100 4.10 0.40 o.oooa 0.8010 0.2310 0.0120 
811,02'157 2\.1._ .0. .. 20lI00 500 3.110 0.40 O.OOOS 0.0010 0.0140 0.0030 
83.029SO au_ 0·. _0 .- a ... 0"'" 0,0480 0._ a .• 8oo 0.01100 
83.02958 1IU.5Qm 1 .. 10 17400 1100 S.IO 0.80 0.0'00 0._ 1.aeoo 0._ 
113.0_ 2U_ .00alI _o0 800 7.10 O,JO 0.0"210 a._ I.e_ a._ 
.'.02981 IL·.Qm 0·. (nCM) 101,7 ... '.10 0.50 0.1230 0.0010 H.lIOO 0.3000 e: •• _ 3l~10" 1-10 1.- .- .... 0.50 O~1:l10 0.0070 l/C.OOO 01000 
83.02963 a·10m '0-30 87100 .- '.40 0.40 0_. 0.00.0 0.7840 0.0170 
81._ 3L._ 0·. lllCllll 116 • •• 20 040 0.011.) 0.0010 0,e010 0.0'30 I, .... _, .at,.-IOm 1·10 tnclll) "4 3 -.3Q 0.40 0.oa10 0_0 •. S_ 00500 

II 
8302966 n·2Om 10·30 lllCllll ,t1 • 4.20 0.40 00010 0.00211 .. 49tO 00160 
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Table 8·11 (continued) 

TABLE ",'·VIII 
M1)A a SOIl SURVEy SAIOPlES' - -- -- T_ ............ - >mr.I.op" 

.... - .....-. Oeplh ... .s. - .;. - .,. -- .,. 
BMGO.b 

I""" =: :::J! b>CIJIII llICIIoI 
0,005011> 0.0150'> 

83._' 3t.o3Om 0·1 
_20S 

• 1.10 0.10 o.ono 0._0 t.53oo 0.1>300 
83.0_ n40m ,·10 InCO!) n. H 5 ..... 0.50 O.0A70 0.110.0 3.o.coo 0.0<100 
83.021M!!1 3L-3Om '0-30 
83.0"'10 3L·4o.. 0>' 

(nCO!) ._ 
II IUlO 1.10 0.3080 0,0'00 .e._ 0.'700 

83.02971 3L..40fft ' .. 10 tl'llCb'fJ 17.& 3 • .eo '.00 0'''''' 0.0120 27.000 a,toGO 
83.0Z1I72 3L·_ to-3O 
83.0297:1 3L·_ 0·' 1_- • 00 S ..... 8.1111 0.1440 0-0010 1.1800 00100 
83.0297. :!IL·SQrn 1-'0 loCI/!) 7OSO '00 e.at'I 0 •• 0.1130 0.0070 7 • .41'00 O.OSOO 
83.02178 'L·_ '0<.0 loCI/!) <740 70 '.50 D.ilO 0._ 0.00'0 0._ O,QUO 
83.02178 au·10m 0-' 80MO .- • .50 0.40 0.0270 0.D040 2,1800 0._ 
83:'02971 3U.10m 1 .. '0 111100 1100 '.00 0.40 'UI360 0._0 5.7'00 0.0000 
83._78 3U·'Otn to-3D 
83.021170 3U_ 0·' loCI/!) .05,. '.1 3."0 0.40 0,0010 0.1'4180 .. - 0."00 
8'.0_ 3U-20m '-'0 •• 00 .. 00 3.70 0.40 0.0050 O.ooao 0._0 0._ 
U.0H81 au_ 'D-3D 37_ 100 3.40 0,40 Q,oooe 0.0010 O.'SIO 0.0110 
8'1.0_ :lU-30", 0·. ItCIII} t 13' ' .. 0.80 O.M 0.0710 0.0010 1Z~tO 0.'500 
83.0H83 :w-...... 1-10 80100 1400 •. 10 0.10 0.5770 0._ 102.10 to,GOO 
83.0HU 3lJ.oo10ift D·. fIICIIII 'OU U '.at'I 0."" 0,0190 0.0_ 2.7000 0.0500 
83.029. .0-40 ... '·'0 - 2000 4.70 0.50 O.OClt, 0.00'0 0.4tH O.Ot80 
.,1.021117 3U_ 10-30 

:I_ 
700 lJ.1IO 0.40 0._2 0.0010 0.0250 0.0030 

83.0299' ;le·Om 0·' 114_ 1400 •. 00 0.40 0.0320 o.clO40 1.- 0.0500 
83.02992 .c_ t-,O _0 .- 3.70 0.00 0._ 0.0040 .. - O.!MOO 113._ .(H .... ,0·30 T.I800 .- S,70 0."0 0-"'50 0.G030 2.3700 O.!MOO 
83.029114 4L·1Om 1>-' 1_ '114 3 4.20 .1.40 0.0510 0._0 <.- 0.0700 83._ .. L·t_ ,.10 _ .• 

3 '.110 0.40 0.0_ O.ClIMO .. - o.oseo 
83._N 4L·tom to-3D _ .0<1.2 .,. 4.50 0.40 0.""'" O.D030 '.0200 0,0400 
83.0 .... , 4l40m 0·, _a .. 0 3.30 0 ..... 0.1510 0._ 17.400 0,3000 
83.02_ 4L·zom ',,'0 IIICIIII 481 1 3.1\11 0.40 D •• gOO 0._ 03.100 0.3000 

: 
83.0tiD9 4L·2Om '0-30 0.200 .- 3."" Cl."O o A7M 0._ • .QOO UoOO 
.3._00 4L·3Qtp 0·' IIICIIII .20 14 3.20 0.30 0.:1100 .0._ se.OOO 8,0000 
13.D300. OL4Om h10 loCI/!) us 7 S.'"' 0.:10 0.4'. 0.0'80 73.seO 0'.8000 
••. 03001 .. l·3Om tO-3~ IIICIIII 224 • l.eO 0.30 0.:1830 0.0'30 "".000 0.8000 
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Table B-l1 (continued) 

TABLE 18.2·VI" 
MDA B SOil SURVeY SAMPLES" 

~ SIIn"I*I ~ Trtun lJranIum 231"" 
~ Locauon Dei>1_ "aue 1/-

v_ 
.I. Vai.a .I. 

lem) IpCUII Ir::I! IpCligl 
BKGO.b noob II. o.oosob 

83.03009 4U·,Om 0.1 (IICII!) 12-4 3 4.80 0.50 0.0200 0.0030 
83.03010 4U·IOm 1-10 69>100 1100 3.00 0.50 0.0280 0.0040 
83.03012 4U'20m 0-1 (r.CiA) 1!l2 1.1 4,40 0.40 0.0035 0.0010 
83.03013 4U-2Om 1.10 122011 1200 3.80 0.40 0.0048 0.0050 
83.03014 4U.20", 111-30 83400 700 3.60 0.40 0.0530 0._ 
83,03015 4U_ 0·1 "aDO 1800 5.80 0.110 0.0150 0.0080 
83.0:\018 4U·30m 1-10 81800 '000 4.80 0.50 O.ouo 0._ 
83.03017 .4U·90m 10.30 - GOO UiO 0.GO 0.0_ 0,0010 
83.03018 4U-4Om 0·1 75_ 1500 4.90 0.50 0.0380 0.0040 
83.03010 41J.40m 1·10 - 000 5.50 0.50 0.0370 0.0050 
611.03020 4U-4Dm .0·30 14800 000 •. 00 O.SO 0,0180 0.0030 
83.03024 1~Om 0·1 83400 1100 •. 10 0.40 0,0004 0.0010 
83.Q3025 IC-Om 1·10 (nCIQ 119 14 4.30 0.40 0.0008 0.0000 
83.03028 ICoOm 10-10 IIICII!) 139 3 4.00 0.'0 0.0150 0.1]030 

"TI!o± ._~"" each , __ are ~ _ ....... IlUIIoinIy. 
"~ IrM ba<:I\QIOIInd _II I ..... """, ...... (1987). 

Table B-12 
Radionuclide Results for 1982 Surface Soil Sampling, 

As Presented In the TA-21 RFI Work Plan 

TAIlI.E 16.2·IX 
1982 MOA B SOIL SURVEY SAMPLES" 

~ $_ SoiqlIe l_ Ura_ U8Pu 
N...- LoeaHon DopIh v .... ,t· V_ +/. 

V_ 
./. 

eMtlD.-
Icml tpC,") 

72011> I~ 0'= 

82.00311 II-! 0" IOf{l(l 500 '.110 0.50 0.0005 0.0000 
82.09372 8·1 1·1 25800 500 UO 050 0.0022 0.0010 
8t.09373 0·. 0·1 31200 100 &.10 UO 0.0100 0.0020 
82.09314 8·2 1-10 33400 eoo 4.10 0.50 0.0140 0.0020 
112.09375 8·' 10·30 13000 400 3.10 0.40 0.00" 0.0010 
82.00371 B·3 0-1 53100 1000 3.10 0.40 0._ 0.0020 
82.09371 8-3 1·10 13200 40C 3.10 0.30 0.0010 0.0020 
82.09378 B·3 1(1.30 10100 300 5.20 0.50 0.0110 0.0020 
82.09379 B·' 0·1 4'700 900 3.00 0.30 0.0007 0._ 
82.09300 e·. 1-10 Itloo 400 4.110 0.50 0.0100 0.0020 

"llIo. __ 10< __ ... __ --,_"',. 

"uppor_~ __ """"" l,gen. 

Source: "TA·21 Operable Unit RFI Wor1l: Plan for Environmental Restoration" (LANL 1991, 07529.1) 
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239/240Pu v_ 
+I • 

1PCl101 
0.02500 

1.760(1 0.0300 
2.8400 0.0400 
5.3300 0.0100 
5._ 0.0800 
8.1300 O.Bloo 
1.3500 0.0300 
o.ooao 0.0200 
0.0lIlI0 0.0048 
5._ 0.0100 
5.71100 O.oeoo 
2.2500 0.0300 
O.OIMlO 0.0010 
0.0390 0.0030 
1.8500 0.0300 

. 

............. 
v.. d· 
loCUtIl 
0.0250" 

01160 0.0000 
0.1170 0.0080 
1.1800 0.0300 
2,59Ql1 0.0400 
U .. O 0.0110 
o.t2tO 0.0100 
0.'400 0.0400 
0.6300 0.01l1li 
0.4830 0.0"'0 
0.5750 0.0160 
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-- -......... l.ocatjon 
(em) 

SKGD.C 
... -

8.3.04582 N1EO 
83.04583 H1EO 
83.04584 H1EO 
83.04585 N1E2 
83.045&8 N1E2 
83.o.t581 H1E2 
83.04_ NtE. 
63.04588 HIE. 
63.04590 HIE4 
83.04591 "'e6 
83.04S92 HIE8 
83.04593 N1E8 
83.0459 .. N1E. 
83J)oC595 NH:8 
&3.04596 N1E8 
83.04597 H1E10 
63.04598 N1E10 
B3.Q..4599 N1E10 
83.04&00 N1El2' 
83.04801 NIE12' 
83.046Q2 NIEU 
83.05615 HtE1. 
83.05616 N1E14 
83.05617 N11:14 
83.05618 N1E::Ui 
83-05619 N1E16 
83.05820 N1E.16 
83.05621 NiElD 
83.05622 N1E16 
83.0S623 N1E18 

Table 8-13 
Radionuclide Results for 1983 Baseline Soli Sampling, 

As Presented in the T A-21 RFI Work Plan 

TAOlE 18.2:·)( 
UOA 8 SURFACE SOIL $AMPt..ES .. ,b 

- T_ 
Ur-..m ~38plJ 

OopIh v_ .,. v_ . / . v_ . / . 
(pCul) (1'lI'0) (PCVg) ,'''''' 3.40< 0,(1)50e 

0-1 14900 1600 3.1~ 0.16 0.000$ 0.0014 

'~'O 18400 1900 3.25 0.23 0.0090 0.0030 
10-30 9300 1000 4.18 0.2. O.012,G 0.0030 

0·1 18500 1700 3.61 0.19 
1·10 7900 900 3.88 0.19 0.000' 0.0015 

10~30 

,_ 
1100 " .• 5 0.22 ~().OOl1 0.0014 

0·. "_ 1800 3.63 0.18 0.0029 0.0011 
1-10 .0300 .aoo 3.90 0.20 0.0005 0.0015 

10·30 .0000 1100 3.90 0.20 ·0.0001 0,0014 
0-1 '3000 1400 '.52 0,23 O.OO'S 0.0009 

1.10 9<00 1000 3.52 0,25 0.0005 0.0015 
10-30 20000 2000 3.70 0.19 0.0006 0.0016 

0·' 2 .. 00 2000 3.81 0.18 0.0021 0.0018 
1-10 6000 900 3.64 0,18 0.0010 0.0018 
U)~30 7800 000 3.98 0.20 0.0008 0_0017 

0·' 24000 2000 3.71 0.19 0.002~ O.OOU. 
1·10 15900 1700 3.54 0.18 0.0021 0.0017 

'0-30 9300 '000 4.18 0.21 ·0.0005 0.0017 
0·1 27000 3000 3,70 0.19 0,0016 0.001. 

1-10 35000 .000 3.63 0.25 0.0010 0.0030 
'0-30 10900 1200 3.87 0.19 0.0023 0.0013 

0·' 1&600 1100 0.0010 0,0020 
1-10 10900 1200 O.OOO~ 0.0013 

10-30 1HOO 1300 3 ..... 0.20 0.0013 0.0011 
0·1 ,.800 1500 3.11 0.19 0.0009 0.0013 

1·10 12900 1<00 3.74 0:19 0.00'8 0.0019 
1040 13100 '.00 3.72 0,19 -0.0006 0,0018 

0·' 21000 2000 3.82 0,19 0.0011 0.0017 
1·10 10700 1100 '.58 0,18 ~0.OO17 0.0016 

10-30 6100 100 3.04 0.18 -0.0004 0,0006 

Source; "TA-21 Operable Unit RFI Work Plan for Environmental Reslora!ron" (LANL 1991, 07529.1) 
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239J~40pu 

lIoL • .,. 
(pCI/g) 
O.cnsoc 

0.0200 00030 
0.1800 0.0100 
1.2900 0.0500 

0.0035 0.00'8 
0.00<19 0.0017 
0,0080 0.0020 
O.OCMO 0.0020 
0.0029 0.00'. 
0.0001 0.0009 
0.0032 0.0018 
0.00'0 0.0020 
0.0021 0.0018 
0.002'1 0.0014 
0.0011 0,0018 
0,1410 0.0100 
0.0011 0.0017 
0.0005 0.001. 
0.0110 0.0030 
0.0090 00030 
0.00$3 0.0017 
0.0050 0.0020 
0.0042' 0·0018 
0.0020 0.0011 
0.0027 00015 
0.0040 0.0020 
0.0070 0.0020 
0,0021 0.0019 
0,0022 0.001& 
0,00a7 0.0017 
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Table 8-13 (continued) 

TABlE 18.2·)( 
/,IDA B S\.IArACE !lOll SAMPl.sa.1> 

--... 

8.M1pIo So ...... So ...... 
T_ 

Urarjum ·3IIPu 2391240pq 
NIl_ locl'fan IlopIII 

v_ 
+/- lIal.lo +I. 

v_ 
+I-

v_ 
+I. 

lem) (pCl/!) (~glg) IPCIIV) (pCl/g) 
BkGD.· 7200c 3.'0" O.OOSO· 0.025(JC 

... _ ... 
83.0562' H.E20 0·1 ,'.00 '200 3."9 0.'8 0.0027 0.00'3 0.1090 0.0080 
83.05625 HIE20 1-10 50000 5000 3.~9 0,11 O.OOBO 0.0020 0.80G0 0.0300 
83.05828 N'E20 ,0'30 10100 1100 3.52 O.IS 0.0'30 0,0030 3.8000 0,1300 
83,_7 H3EO 0·1 3500 .000 ,U' 0.2' 0,0190 0.0040 3.0500 0.1100 
83.0562\1 NJEO 1*,0 27000 3000 .,4. 0.22 0.0080 0.0030 1.6900 0,0700 
.3.05629 NaEO '0-30 9600 1100 4.51 0,23 0.0210 0.0040 2.7500 0.1100 
83.05_ NJE2 0·, 21000 2000 3,75 0.19 0,001& 0.00,9 0.00'0 0.0020 
83.05631 H3n '·'0 .9000 2000 :UlS 0.18 ,0.00'0 0,0020 0.0030 0,0030 
83.05832 H3e. 10-30 S500 900 <,'S 0,2' .0.00'5 0.0011 ·0.00'0 0,0020 
63.051133 H3E. 0·1 22000 2000 3.78 0.19 0.0020 0,0020 0.00'0 0.0020 
83.0583< H3E. 1-10 9300 1000 • .2. 0.21 .0.0012 0.0015 0._ 0.00 •• 
83.051135 HlE< IQ-30 9200 '000 •. iII 0.2:1 0.0010 0,0030 0.0070 0.0030 
83,05838 H3E8 0-' 31000 3000 3.6:1 0.1& 0,0008 0.0016 0.00<0 0.0030 
e:J,05637 N3EG '·'0 12200 1300 3,l1li 0,18 0,0017 0,0019 0.0030 0.0030 
830563& H3E8 10·30 1<500 1500 .,03 0.20 -D.OOOS 0.0015 0,0010 0.0015 
83.05639 H3E& 0., 25000 3000 3,73 0.19 0._ 0.0017 0,0030 0.0030 
83.05&00 H3ES 1·10 7100 800 3,'& o.n 0,0037 0,0019 0,0053 0.0018 
83_05&41 H3es 10-'0 10500 1100 4.01 0.20 0.0015 O.OOtl 0.0090 0.0030 
83.05&02 N3El0 0·1 18100 1900 3,58 0.25 .(),002O 0.0020 0,3000 0.0300 
83.05643 H3El0 ... 0 21000 2000 3.81 0,1. 0,0009 0.0017 0.0410 0.0070 
e:J,05&4< H3EIO 10-30 7000 800 •• 211 0,22 0.0010 0.0020 0.0010 0.0020 
83.05&45 H3Ell 0-1 31000 3000 3,n 0.28 0,0080 0.00'0 0,.300 0.0<00 
83,05848 H3EI2 1·.0 1/100 1000 3.IM 0,20 -1),0010 0.0020 0.00.0 0,0020 
83.05&41 N3EI2 10-30 &400 700 <.37 0.22 0.0020 0.0020 ·0,0010 0,0030 
83.05&4& Halll< 0-1 31000 3000 3.98 0,20 -1),0020 0-(1020 0.0090 0,0030 
83,OS9'9 NJE •• t-10 11400 1200 <.It O.tl -0.0018 0.0018 0,0020 0.0020 
83,056S0 NaEI. '0-30 850D 800 •. 3' 0.22 0.0007 0,0018 ·0,0010 0.0030 
83,05851 HalllS 0-1 16300 1700 3.70 0.28 0,0040 0.0020 O,OOBO 0,OD30 
83,05852 NJE.8 1·10 9000 1000 •• 04 0.20 0,0010 0.0020 0,_ 0.0020 
83._ N3E16 10-30 7000 100 3.SS 0,25 0 .• _ 0.0200 
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Table 8-13 (continued) 

TABLE 16.z..x 
.,OA 8 SURFACE SOIL SAUPlESi'.b 

-- -.... -.... 1'_ lInInium 238pu 239124°Pu - t.oc'- 0. .... 
v_ .,. v_ .,. v_ 

./. 
v_ .,. 

1-) IpClII) II'OIVI IpClIg) CpClfgl 
BKGO.c 1200< 3.40" o.oosoc O.02so" 

83.05654 H3S,O 0·1 19200 2000 ~.&4 0.26 0.0021 0,0011 0.0028 0.00'. 
83.05655 H3EI. 1~10 98001 ,000 3,59 0.18 G.OOO5 9,001$ 0.0050 0.0020 
83.05656 NaS1. 10-30 HOG GOO 3.<10 0,22 0.0012 0.0017 0._0 0,0030 
83.05657 N3E20 G·l 131001 1400 3.87 0.18 0.0030 0.0020 0.3340 0.0110 
83.05658 N3E2G ,~tO 17100 1800 3.69 0.28 0.0045 0.0019 0.2950 O.Ol~ 

83.05859 1<3E20 10·30 4500 600 ~.H 0.23 0.0005 0.0015 0.0250 0.0040 
83.058&0 H4El0 0·1 15300 1800 3 .• ' 0.18 0.0011 0.0014 0.1930 0.0130 
83.05881 "4el0 t~10 .. 800 1400 3.58 0,25 O,OOIS 0,001. 0.3-<80 0.0110 
83.05862 N4Eto 10·30 3100 500 3.84 0,28 O.OOOS 0.0012 0.0270 0.0040 
83.05863 HiIIE'2 0·, 12500 1300 2.32 0.18 0.02/10 0.0040 0.1770 0.0100 
83,05884 N4Eta 1-10 45000 5000 a.80 D.IIo 0,0039 0.0017 0.2550 0.0150 
83._5 H .. Et2 10-30 12700 '300 3.67 0.25 0.0051 0,0019 0.4200 0.0200 
83.058&8 N"E'. D·' 13100 1400 • .e. 0.21 0.0010 0.0020 0.1870 0.0130 
",05901 H .. E14 '·'0 '9000 2000 3.79 0,19 0.0010 0.00'8 0.:2310 0.0'30 
".05888 N4E14 1.0-30 '3900 .500 3.88 0.20 0.0010 0.0030 0.0009 0.0030 
63.05869 truE 18 0-' 4- .000 3,8' 0.20 0.0010 0.0030 0.3330 0.0'90 
83.05870 .... e18 '·10 'HOO •• 00 3.88 0.21 0.0020 0.0020 0.4700 0.0200 
83.05871 N4E18 ,0·30 3500 500 3.81 0.20 0.0030 0.0020 0.0670 0.0010 
83.05872 N4E20 0-1 87000 1000 3.27 0.1. 0._ 0.0020 0.0390 0,0050 
83.05873 ".E20 '~10 210011 3000 3.08 0.22 0.0028 G.0017 O.tXUO 0.0080 
83.0587 .. ".e.o .0·30 '4700 .500 3.80 0.19 0.0012 0,0011 0._ 0.0020 
83.05815 StlEO a·. ~nooo 8000 '.$4 0.23 0.0280 0.0050 3.2800 0,1300 
63.0587. S'I!O 1-10 92000 goOD 4.11 0,21 0.0014 0.00'. 0,0570 0.0066 
83J)56n S,EO '0·30 80000 1000 3,74 0.'9 0.0011 0.0014 0.4390 0.0190 
.3.05818 51Er 0·. 12CO 800 3.83 0.19 0.00'8 0.0015 0·3320 0.0160 
83.05619 SUi:. 1 ~10 8800 .000 •. 09 0.21 0.000. 0.0012 0.2390 0.0120 
83.05880 s.e2 10~30 1510G '600 4.18 0.21 0.003' 0.0017 0.4800 0.0200 
63,06881 8U;4 0·. 42000 .000 3.51 0.1. 0.0030 0,0020 o.eSoo 0,0060 
8305<18. StEIG D·. 18500 .900 3.13 0.'9 (L0210 0.0030 1,2900 O.OSOO 
83.05883 S1ElG '-10 11&00 1201) 3.69 0.18 0.0026 0.0013 O.12aO 0.0080 
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Table 8-13 (continued) 

1 ABt.E 1 tl.2-)( 

"'DA e SURFACE SOIL SAMPl.ES4.b 

S""lJIe !l<tnlJIo ~ T~tium ~ 239Pu 2391240pu 
t-timber location Deplh V .... • 1- v.... .1- v.... ./. v.l.Jo ., . 

(em) (pCU~ (pg/Ol {pCVOI (pCiIg) 
BKGOc 7200C 3.40" 0.0050e O.0250c 

83.056114 SlIHD 10·20 22000 rooo 4.05 O.ro 0.0020 0.0014 0.2ttO 0.0110 
83.05~OS $IEI2 0·1 5400 700 4.13 0.21 0.0026 0.00'4 0.12110 0.0080 
83.056110 SIE12 1·10 36000 4000 3.17 0.11 -0.0013 0.0016 0.0480 0.0050 
83.05887 8.e12 '0·30 12500 1300 4.56 0.23 O.ooeo 0.0020 0.3240 0.0180 
83.0S888 SIEI. 0·1 19000 2000 4.01 0.20 0.0030 0.0017 0.1830 0.0110 
83.05689 SIEI4 1·10 19000 2000 3.01 0.19 0.0032 0.0012 0.0760 O.OGeO 
83.05&90 S1EI4 10·30 14000 1500 3.93 0.19 0.0009 0.0015 0.0870 0.0010 
83.05891 SIEIS 0-1 5100 600 2.96 0.21 0.0010 0.0020 ~0100 0.0030 
83.05692 SIEHl 1-10 1$400 1900 3.10 0.18 0.0024 0.0018 0.2710 0.01'0 
83.05693 SIEI6 10-30 13300 "00 4.96 0.25 0.0038 0.00111 0.3350 0.0180 
83.05_ SIEIII 0·1 12800 1400 3.53 0.25 -0.0010 0.0020 0.0340 0.0050 
83.05895 SIEII 1-10 15400 1000 •• 2. 0.21 -0.0011 0.0011 0.1510 0.0110 

, 
83.0S000 SIEIB 10·30 8100 900 •. 33 0.22 0.0005 0.0013 0.0020 0.0080 i 63.05897 SIE20 0'1 13000 1400 •. 27 0_21 0.0030 0.0020 0.3600 0.0260 
83.05898 SIE20 1-10 46000 5000 ' .• 5 0.22 0.0029 0.0015 0.2030 0.0100 

i 

O"'ayUeId (19831. 
bnoe f ...... "'POI1e61ot ead1 ,_cldt .,. ~'" I.abOI'IIIoly U"""IIa!fII\'. 
~, l.-It background ....... lro", PuFly_ (1987). 
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....... ....... ....... -- ......... """'" Ill, 
BKol),· 

83:.04341 8·. ••• e.a.04S4il 8,' ... .. _- a-. .,u 
03·04344 8-' 'tS.,. ......... .... ' •• 23 ....... B·' ••• 83 ...... .... 3·. ........ 8·' a·t~ .. - 8·. ",'1 
A04IS1 8-2 ..... 
83,04)51 B·a ... "" 

("'I) 
83.04348 B., .II.q 
.... ose a·, 043 ........ B·' ... .., ........ 8>. ) .... 
.. .o.aso e-. 43""" 
&:s.OQIf e·. "'~h ........ B·. aHa ......... e·. ..'" 83 ...... B·' ..... 
I), ..... B·, 38·'" .,. ...... ••• ..... ........ B·. "'·53 13,04:.114 .... ..... 

Table B-14 
Radionuclide Results from 1983 Borehole Installation, 

As Presented In the TA-21 RFI Work Plan 

TABU: tG,.2·XW 
,...., PEAIMUEA SUBSURFACe SOft. $IUf.P\.I£& r_ 

"' ..... -. ......... - >I- "- .1· - +/. ..... .1· - - .- 'pCiI., ,- .- •. - O_025QII 

' ... ... .... G." 0,00" o.oo,a ...... 0,0,00 ..... .... ..... a .•• -O.GOa . ...... G,OCH 00013 ..... .... . ... O.t • ..- ...... 0,00" 0.00.' ..... .... a ... 0.'1 ...... . ..... o.oon 00010 ..... - .... .. .. . ..... 0.0010 ......., 0.0010 .... ... aU 0.1' OJXII. . ..... 
,'7700 .- UI 0.1' . ... , 0.0010 ....... 0,0110 ..... .... ..2< .... .- ..... . ... 0.1, a._ 0.0010 0,0070 0,0021 - - ..... 0,' • •. - 0.0010 .. .... 0.0010 ..... 400. :'.71 o .• a .0,00'" ...... U ... ...... .... O.tl 0,0010 ...... 0.0017 0.0010 

3.88 ett6 0._ 0,00.0 .. oon 0.0010 

".1' 0'.1' 0._ 0, .... 0.00'4 ...... .... 0.,1 0.0007 .- 0.0007 0 ..... .... 0.18 0 ..... 0.0010 ...... 000,0 
3.71 0.1' ... - ...... 0.0003 ...... 
,J.lt a.t • O,OOUt 0'.00'0 0.0110 ..-.... O.'e ..... 1 o.ootG 0 ..... O'.o(no 
:0.1. 0,,, o.ocne o.o(no .... 0 ... ....... O,OOtO .... 0,1' ........ 0.8010 . .... 0 ... ........ . ..... 
,,11:1 0." -O.oou1 ..0000 

"'-___ ..... b ''''''' ""'-' ""II. 

Source: 'TA·21 Operable Un,t RFI Work Plan for Environmental Restoration" (LANL 1991, 07529.1) 

.June 2004 B-100 

12'C • 
v_ .,. '_I 
t..~ . .... . ..... 
0,0'82 00201 
O,HIS O~7t 
-O.OM1 O.Q357 
O,~I 0,0667 .._. ."'82 
-0:1'230 0.0170 
0,0530 O.08e7 
0,04&3 ...... 
..1/330 0.0864 
0,01t' • 0.0474 

0.0647 0,0415 ...... 0.0529 
0.0...5,1 0.0711 
-o.4t74 0,0372 ....... 0.034$ 
0._7 ...... 
-G.ocnl o,om ........ O.Gal" 
0_ 0,0:1105 
-0.100 ..... 
.o.oon O~03:Q: 
":>.0017 0,0571 
-o,7HO 0,035$ 
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Table 8-15 
Radionuclide Results for 1984 Soil Sampling. 

As Presented in the T A-21 RFI Work Plan 

l~E '&,1-1':' 
MOA B SURFACE SOIL SAMPLESa " 

53fTpIe s..rpo ~ TriIilfTI Ura,.....m 2'llPu l1~ ""_ location r..p!h Val,. . ,- VakJa +/. V,.,. ., . V_ .,. 
t.:m) {-",ill) LIlPIIIJ (pCIIJI) (pCUg) 

BKQOc 12QOC 3,4QC O.0050c 0_02SOC 

84,~4058 a·1 ~·I 4600 1100 0,0009 0,0018 0_52!K1 O,OZOO 
84.04057 a·, 1-10 2TOO 4'00 0,9.!\U !1J1tl)J n j;J)0 O,OZOO 
84,04058 a-I 10.\4 2400 300 0,0008 0,0017 0_3900 O_o:zoo 
84,04059 a·2 D-I 2400 300 0_0043 0.1)1\\1\ \,4&00 Q.O~oo 
84,04080 a·2 1·10 1100 300 0,0080 0.0020 1,0700 0,0400 
!,',04081 a·2 10.18 1100 300 0.0070 0.0020 1.1&00 0.0400 
84,04062 a·3 0·1 2S00 300 OJll!M ~.Ifof# 3,0;'00 .9.1100 
114./Hl)" B-3 1 -10 2300 300 00228 D,0098 7,3900 0,3100 
8404064 a·3 10·25 2400 ~OO 0_0017 0.0014 0,3900 11,0 ISO 

...... ,.,,'*1 ,,98.), 
"ThO ± _ "'PI<"'I, ... act> ._'" .... or. 0I\IIIrII<0I1II>or1ll0l)l uncellain\)l. 
'4Jpet lnil _grwnd ",.11 lrom """""'" (19117). 

Source: "TA-21 Operable Unit RFI Work Plan for Environmental Restoration" (LANL 1991, 07529,1) 
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Table 8-16 
Radionuclldes with Concentrations above Background for 1990 Data 

As Presented in the RFI Report for Potential Release Site at T A-21 

TABLE 5.1.5-4 

RADIONUCLIDES WITH CONCENTRATIONS ABOVE BACKGROUND FOR 1990 DATA 

ANAl.YTE LOCAnotl SAIIPLE ID un' SAL' SAMPLE 
ID (pC~g) ()lCVg) VALUE 

(pCVg) 
~mericium'241 46 TA·21 8 #46 0.336 22 0.42 <, . 
Americlum-241 45 TA-21 B #45 0.336 22 0.42·'''' :~ ... 
Americlum'241 103 8-030891-103 0.336 22 0.44 

Americlum-241 83 TA·21 8.83 0.336 22 0.67 
.. 

Americlum-241 92 8-030891-92 0.336 22 0.76 ! 

Americlum-241 44 TA·21 81144 0.336 22 0.94 

Americlum-241 50 ITA-21 B I/SO 0.336 22 1.11 

Americlum-241 43 TA-21 81/43 0.336 22 1.14 
.. 

~ 

Am .. riclum·~41 115 8-030891-115 0.336 22 2.2 

Amerlclum-241 41 TA-21 8'41 0.336 22 3' 
"-

Cesium·137 15 TA-21 8 #15 1.4 5.1 10.1 

Ceslum·137 16 A·21 81/16 1.4 5.1 46.4 

Cesium-137 36 IT A-21 B 136· .. 1.4 5:1 1.54 

Plutonium·238 12 TA-21 8 #12 0.014 27 0.019 

Plutonlum·238 13 IT A-21 8 1113 0.014 27 0.023 

Plutonium-23B 18 TA-21 B #14 0.014 27 0.025. 

Plutonlum-23B 20 TA-21 B #20 0.014 27 0.015 

Plutonlum-238 21 TA·21 8 #21 0:014 27 0.0548 

Plutonlum·l38 22 TA·21 B 1/22 0.014 27 0.0252 

Plutonlum-238 23 TA-21 B #23 0.014 27 0.2 

Plutonium·238 25 TA-21 B #25 0.014 27 0.0144 

P!u1onlum-238 31 TA-21 B #31 0.014 27 0.0229 

Plutonium-23B 32 TA·21 B 1132 0.014 27 0.065 

Plutonlum-l3B 33 TA·21 B 133 0.014 27 0.017 '. ;1 

Plutonium·23S 34 TA·21 B #34 0.014 27 0.0167 

Plutonlum·23B 36 TA·21 B #36 0.014 27 0.024 

Plutonium-23B 37 TA-21 B #37 0.014 27 0.0146 

Plutonium·23S 3B TA·21 B #38 0.014 27 0.0175' 

Plutonium-236 

= 
39 ~B#39 0.014 27 0.0499 

Plutonium·238 41 M!1 B 1141 0.014 27 0.48 

Plutonium-238 42 TA-21 B #42 0.014 27 0.0658 

Plutonlum·238 43 A-21 81143 0.014 27 0.0892 

Plutonlum-2Sa 44 TA-21 81144 0.014 27 0.11 

Plutonium·238 45 TA·:!l B #45 0.014 27 0.0313 

Plutonium·23B 46 TA-21 B #46 0.014 27 0.0562 . 
Source: "RFI Report for Potential Release Site at TA·21- (LANL 1996. LA-UR-96-4444) 
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Table 8-16 (continued) 

TABLE 5.1.5-4 (CONTINUED) 

RADIONUCLIDES WITH CONCENTRATIONS ABOVE BACKGROUND FOR 1990 DATA 

ANALYTE LOCATION SAMPLEID un' SAL" SAMPLE 
ID (pCIIg) (pCUg) VALUE 

(pCVg) 

Plutonlum-238 47 TA-21 B 1/47 0.014 27 0.0375 

Plutonlum-238 48 TA-21 B 1/48 0.014 27 0.0259 

Plutonlum-238 49 TA-21 B 1/49 0.014 27 0.0155 

Plutonlum-238 50 TA-21 B 1/50 0.014 27 0.32 

Plutonium-238 51 TA-21 B 1/51 0.014 27 0.0172 

Plutonlum-238 53 IT A-21 B 1/53 0.014 27 0.0216 

Plutonlum-238 58 'TA-21 B 1/58 0.014 27 0.023 

Plutonlum-238 60 TA-21 B /180 0.014 27 0.0165 

Plutonlum-238 61 TA-21 B /161 0.014 27 0.0168 -
Plutonium-238 .62 - TA-21 B /182 0.014 27 0.0166 

Plutonlum-238 81 TA-21 B /181 0.014 27 0.0371 

Plutonlum-238 82 TA-21 B 1/82 0.014 27 0.0209 

Plutonlum--238 83 TA-21 B /183 0.014 27. 0.0206 

Plutonium-238 93 B-030891-93 0.014 27 0.11 

Plutonium-238 99 B-030891-99 0.014 27 0.138 

Plutonium-238 103 B-030891-103 0.014 27 0.144 

Plutonlum-238 109 B-030891-109 0.014 27 0.112 

Plutonium-238 115 B-030891-115 0.014 27 0.229 

Plutonlum-238 117 B-030891-117 0.014 27 0.066 

Plutonium-238 122 B-122 0.014 27 0.033 

Plutonium-238 124 8-124 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 1/139 0.014 27 0.0215 

Plutonium-238 144 B-022591-144 0.014 27 0.102 

Plutonlum-238 160 B-022591-160 0.014 27 0.093 

Plutonlum-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 

Plutonlum-239 1 TA-21 B 1/1 0.052 24 . 0.33 

Plutonlum-239 2 TA-21 B /12 0.052 24 0.485 

Plutonium-239 3 TA-21 B /13 0.052 24 0.461 

Plutonium-239 4 TA-21 B /14 0.052 24 0.88 

Plutonium-239 5 TA-21 B /15 0.052 24 1.88 
-
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Table 8-16 (continued) 

TABLE 5.1.5-4 (CONTINUED) 

RADIONUCLIDES WITH CONCENTRATIONS ABOVE BACKGROUND FOR 1990 DATA 

ANALYTE LOCATION SAMPlE 10 lITla SAL" SAMPLE 
10 (pClfg) (pCIIg) VAWE 

(pCIIg) 

Plutonlum·239 6 TA-21 B #6 0.052 24 1.04 

Plutonium-239 7 :rA-21 B #7 0.052 ·24 1.8 

Plutonlum-239 8 TA-21 B #8 0.052 20t 5.97 

Plutonlum-239 9 TA-21 B #9 0.052 24 0.679 

Plutonium-239 10 TA-21 B #10 0.052 24 1.24 

PIUlonium-239 11 TA-21 B #11 0.052 24 1.3S i 

PIUlonlum-2S9 12 TA-21 B #12 0.052 24 3.31 

PIUlonlum-239 13 TA-21 B #13 0.052 24 3.18 

Plutonlum-~39 14 TA-21 B #14 0.052 24 0.756 

PIUlonium-239 15 TA-21 B 1115 0.052 24 1.56 
. . 

PIUlonlum-239 . 16 TA-21 B #16 0.052 24.. 0.702 

Pluton;um-239 17 TA-21 B #17 0.052 24 0.39 

Plutonium-239 18 TA-21 B #18 0.052· 
. 
24 1.8 

Plutonlum-239 19 TA-21 B #19 0.052 24 2.34 

Plutonium·239 20 TA-21 B 1120 0.052 24 2.5 

PIUlonium-239 21 TA·21 81121 0.052 24 9.38 

Plutonium-239 22 TA-21 81122 0.052 24 4.57 

PIUlon;um-239 23 TA·21 B 1123 0.052 24 8.2 

Plutonium·239 24 TA·21 B 1124 0.052 24 0.95 

PIUlonium-239 25 TA·21 B 1125 0.052 24 1.23 

Pluton;um·239 26 TA·21 B 1126 0.052 24 0.0303 

Pluton;um·239 27 TA·21 B 1127 0.052 24 0.813 

Plutonlum·239 28 TA-21 81128 0.052 24 0.485 

PIUlonlum·239 29 TA·21 B 1129 0.052 24 1.16 

Plutonlum·239 31 TA-21 B #31 0.052 24 1.85 

PIUlonlum·239 32 TA·21 B 1132 0.052 24 6.77 

PIUlonium·239 33 TA·21 B 1133 0.052 24 2 

Plutonium-239 34 TA-21 B 1134 0.052 24 1.64 

PIUlonlum-239 35 TA-21 B 1135 0.052 24 0.495 

Plutonlum-239 36 TA-21 B 1136 0.052 '24 2.17 

Plutonlum-239 36 TA-21 B 1136 0.052 24 2.34 

Plutonium-239 37 iT A-21 B 1137 0.052 24 2.42 

Plutonium·239 38 TA-21 B 1138 0.052 24 6.39 

PIUlonlum·239 39 TA-21 B 1139 0.052 24 11.9 

Plutonlum·239 41 TA-21 81141 0.052 24 87.2 
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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 10 un' SAL" SAMPLE 
10 (pCUg) (pCUg) VALUE 

(pCVg) 

Plutonium-239 42 TA-21 8 #42 0.052 24 11.9 

Plutonlum-239 43 TA-21 B #43 0.052 24 14.1 

Plutonlum-239 44 TA-21 8 #44 0.052 24 20 

Plutonlum-239 45 TA41 B #45 0.052 24 5.66 

Plutonium-239 46 TA41 8 #46 0.052 24 10.7 

Plutonium-239 47 TA41 8 #47 0.052 24 5.24 

Plutonlum-239 48 TA-21 8 #48 0.052 24 3.79 

Plutonium-239 49 TA-21 B #49 0.052 24 2.84 

Plutonlum-239 50 TA-21 8 #50 0.052 24 58 . 
Plutonlum-239 51 TA-21 8 #51 0.052 24 2.75 

Plutpnlum-239 52 TA-21 B #52 0.052 24 2.17 

Plutonium-239 53 TA-21 8 #53 0.052 24 3.43 

Plutonlum-239 54 TA-21 B.#54 .. 0.052 24 0.352 

Plutonlum-239 55 TA-21 8 #55 0.052 24 0.74 

Plutonium-239 56 TA-21 B #56 0.052 .24 . 1.12 

Plutonlum-239 57 TA-21 8 #57 0.052 24 0.266 

Plutonium-239 58 TA-21 B #58 0.052 24 0.841 

Plutonium-239 59 TA-21 8 #59 0.052 24 1.13 

Plutonium-239 60 TA-21 B #60 0.052 24 2.97 

Plutonium-239 61 TA-21 8 #61 0.052 24 2.81 

Plutonium-239 62 TA-21 8 #62 0.052 24 1.77 

Plutonium-239 63 TA-21 8 #63 0.052 24 0.45 

Plutonium-239 64 TA-21 B #64 0.052 24 0.723 

Plutonlum-239 85 TA-21 8 #65 0.052 24 . 1.78 

Plutonium-239 66 TA-21 8 #66 0.052 24 1.98 

Plutonium-239 67 TA-21 8 #67 0.052 24 1.93 

Plutonium-239 68 TA-21 8 #68 0.052 24 0.43 

Plutonium-239 69 TA-21 B #69 0.052 24 0.668 

Plutonlum-239 70 TA-21 B #70 0.052 24 0.771 

Plutonium-239 71 • 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 8 #75 0.052 24 0.0659 

Plutonium-239 76 TA-21 B #76 0.052 24 0.21 

Plutonium439 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 1990 DATA 

ANALYTE LOCATlON SAMPLE ID \1TL" SALb SAMPLE 
ID (pCVg) (pCVg) VALUE 

(pCVg) 

Plutonium-239 114 8-030891-114 0.052 24 0.413 

Plutonfum-239 115 8-030891-115 0.052 24 12.898 

Plutonfum-239 116 8-030891-116 0.052 24 0.29 

Plutonium-239 117 8-030891-117 0.052 24 1.333 

Plutonlum-239 118 8-030891-118 0.052 24 0.177 

Plutonlum-239 119 8-030891-119 0.052 24 1.351 

Pfutonfum-239 120 8-030891-120 0.052 24 0.668 

Plutonfum-239 121 8-030891-121· 0.052 24 3.813 

Plutonium-239 122 8-122 0.052 24 1.61 

Plutonfum-239 123 8·123 0.052 24 1.02 

Plutonlum-239 124 8-124 0.052 24 3.81 

Pfutonium-239 125 9-125 0.052 24 2.97 

Pfutonium-239 126 8-126 0.052 24 Q.247 

Pfutonfum-239 127 8-127 0.052 24 1.01 

Plutonfum-239 128 8-128 0.052 24 0.52 

Plu1onlum-239 129 8-129 0.052 24 1.24 

Plutonium-239 130 8-130 0.052 24 0.1 

Plutonium-239 131 11131 0.052 24 0.224 

Plutonlum-239 132 1/132 0.052 24 0.0908 

Plutonlum-239 133 1/133 0.052 24 0.138 

Plutonfum-239 134 1/134 0.052 24 0.303 

Pfutonlum-239 135 1/135 0.052 24 0.58 

Plutonfum-239 136 1/136 0.052 24 0.136 

Plu1onfum-239 137 1/137 0.052 24 0.095 

Plu1onfum-239 138 #138 0.052 24 1.55 

Plutonfum-239 139 1/139 0.052 24 0.172 

Plutonium-239 140 1/140 0.052 24 0.141 

Plutonium-239 141 1/141 0.052 24 0.269 

Plutonium-239 142 1/142 0.052 24 7.59 

Plutonium-239 143. 1/143 - 0.052· 24 5.96 

Plutonium-239 144 8-022591-144 0.052 24 0.749 

Pfutonium-239 145 8-022591-145 0.052 24 0.4 

Plu1onium-239 146 8-022591-146 0.052 24 0.436 

Plu1onium-239 147 8-022591-147 0.052 24 0.37 

Pfutonium-239 148 8-022591-148 0.052 24 0.309 
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Table 8-16 (continued) 

TABLE 5.1.5-4 (CONTINUED) 

RADIONUCLIDES WITH CONCENTRATiONS ABOVE BACKGROUND FOR 1990 DATA 

ANALYTE LOCATION SAMPLE 10 UTL' SAL" SAMPLE 
10 (pCIIg) (pCUg) VALUE 

(pCIfg) 

Plutonium-239 149 8..(122591-149 0.052 24 0.571 

plutonium-239 150 8-022591-150 0.052 24 0_328 

Plutonlum-239 169 169 0.052 24 0.191 

Plutonium-239 170 170 0.052 24 5.3 

Plutonium-239 190 190 0.052 24 0.524 

Piutonium-239 191 191 0.052 24 0.537 

Plutonlum-239 192 8-020491-192 0.052 24 0.098 

Plutonium-239 194 8-020491-194 0.052 24 0.116 

Plutonium-2a9 196 8-020491-196 0.052 24 0.192 

Plutonium-239 197 8-020491-197 0.052 24 0.216 

\ij;;0nium-239 218 218 0.052 24 0.209 

ranium 1 TA-21 8111 5.45 "230 6.18 

Uranium 2 TA-21 8112 5.45 230 8.38 

Uranium 12 TA-21·8 #12 5.45 230 5.94 

Uranium 14 TA-21 81114 5.45. 230 6.44 

Uranium 16 TA-21 81116 5.45 230 5.95 

Uranium 17 TA-21 B 1117 5.45 230 7.25 

Uranium 18 TA-21 B #18 5.45 230 5.77 

Uranium 32 TA·21 B 1132 5.45 230 5.77 

Uranium 33 TA·21 B #33 5.45 230 6.57 

Uranium 34 TA·21 B #34 5.45 230 6.32 

Uranium 51 TA-21 B 1151 5.45 230 5.81 

Uranium 52 TA-21 B 1152 5.45 230 7.6 

Uranium 81 TA-218-'81 5.45 23!). 11.92 
Uranium 85 TA-21 B #85 5.45 230 6.6a 

Uranium 92 B'030891-92 5.45 230 8.7 

Uranium 93 8·030891-93 5.45 230 8.1 

Uranium 94 B-030891-94 5.45 230 6.9 

Uranium 95 B-030891-95 5.45 230 6.3 

Uranium 98 8-030891-98 5.45 230 8 

Uranium 101 B-OSQ!!9HOl 5.45 230 (J.6 

Uranium 102 B-030891-102 5.45 230 7.1 

Uranium 103 8-030891-103 5.45 230 8.7 

Uranium 105 8-030891-105 5.45 230 7.2 

Uranium 108 8-030891-108 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 SAMPLEID UTl.' SAL" SAMPLE 
ID (pCiIg) (pClIg) VALUE 

(pC1Ig) 

Uranium 110 8-030891-110 5.45 230 7.3 

Uranium 112 8-030891-112 5.45 230 5.8 

Uranium 113 8-030891-113 5.45 230 1L2 

Uranium 114 8-030891 -114 5.45 230 5.8 

Uranium 115 B-030891-115 5.45 230 7.8 

Uranium 117 8-030891-117 5.45 230 7.3 

Uranium 121 8-030891-121 5.45 230 7.7 

Uranium 144 8-030891-144 5.45 230 6.6 

Uranium 145 8-030891-145 5.45 230 6.8 . 
Uranium 147 8-030891-147 5.45 230 9.3 

Uranium 148 8-030891-148 5.45 230 6.6 

Uranium 153 a-022591-153 5.45 230 6.6 

Uranium 158 8-022591-158 5.45 230 6.8 

Uranium 159 a-022591-159 5.45 230 6 

Uranium 162 8-022591-162 5.45 230 5.8 

Uranium 166 a-021191-166 5.45 230 6.3 

Uranium 198 a-020491-198 5.45 230 6 

Uranium 196 8-020491-196 5.45 230 5.5 

Uranium 135 #135 5.45 230 5.53 

Uranium 155 8-022591·155 5.45 230 5.6 

• UTl- Upper IDle"""'" Umi! derived from lAHL·wide data. 
• SAI... Screening action I .... '. 
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Table 8-17 
Summary of Work Plan Specifications and Fieldwork Performed 

... ~ .. 

RFI Work Plan Speclflcation* Actual Fieldwork Performed 
-----_ .... 

Number Samples I Media Analytes Number Samples Analytes 
Analyzed I (Method) Analyzed (f,1eJh()d) 

Surface soil 80 ! 8\10C;, inorganic 70 SVOCs, inorganic 
initial I compounds, radronuclides '(98 collected for Iso compounds, radionuclides 

• (by gamma spectroscopy Pu and lead) (by gamma spectroscopy 
plus H3, total U, Iso Pu, and plus H3, total U, Iso Pu, 
Sr,90) Iso U, and Sr,90) 

Surface soil 30 To be determined from initial 29 SVOCs, inorganic 
I subsequent investigation (assumed (35 collected for compounds, radionuclides 

same as in~ial) H3, and 39 for Iso (by gamma spectroscopy 
Pu) plus H3, lotal U, Iso Pu, 

IsoUl .. _-_ .. ... --.... ----_ ........ _----

Subsurface initial 246 VOCs, SVOCs, inorganic 55 VOCs, SVOCs, inorganic 
. (3 vertical and chemicals, radionuclides (by (7 angle borings) chemicals, radionuclides 
5 angle borings) gamma spectroscopy plus (by gamma spectroscopy 

H3, total U, Iso Pu, and Sr- plus H3, lotal U, Iso Pu, 
90) and§r:ljO) 

• Subsurface 90 To be determined from initial 0 nla 
t subsequent (8 vertical borings) investigation (assumed 

.--... --..... ~ 
same as initial) 

I Sediment initial 15 , SVOCs, inorganic i 15 SVOCs, inorganic 

I 
(5 locations) I compounds, radionuclides (5 locations) compounds, radionuclides 

I (by gamma spectroscopy (by gamma spectroscopy 
! plus H3, IOlal U, Iso Pu, and ' plus H3, lotal U, Iso Pu, 
• S,-90) I and Sr-90) ... 

Subsurface pore 0 nfa 21 ·VOCs 
, 

gas 

I 
(3 from each of the 
7 borings) 

---------------~ +. 
Surface Flux 0 nla 80 VOCs 

EMFLUX 

''''TA-21 Operable Unll RFI Work Plan for EnVironmental Restoratloo" (LANL 1991, 07529.1) 
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Table B·18 
Summary of Surface Soil Samples Collected in 1992 at MDA B 

-al ! 
t) i :>.. 

~ ! g 
! ~ ~.~ ~ ~ 

i ~ ~ ~ ! II 0 1 11~i i!! ! i ~ i,i 8 ..... 
0 

a :0 e' 0 u ~ E·= ,ss ~ e C 
~ .... _... -=--c---=g=-..-,c--'~=-"~: --'-~_ ;_i;;~.,,~ i--.:::g'--1-"':'.c",-+-~. ~ ___ ! g g ~~_!i5 5 
AAAOO8S 21-01037. 0-0,5 : Soil i 12691 i 12692, - ! 12693! - : - '12693 - - 12693 12693 

I-AAA--0-0-93-+-2-1-.0-1-0-45-r-0-.0-,-5+S~iI12691L1:2El9~J - - - - [1 2693 12693 12693 12693 12693 

AAA0100 21-01061' 0-0,5 Soil i 12691 ! 12692 i - ,12693 - -, 12693 - - 12693 12693 

AAA0102 21-01060 0-0,5 ,S~il ! 12691 '12692 - - - - 12693 - -! 12693 12693 
AAA0105 21-01067 0-0.5 Soil 112691 r-1-26:..:9cc2----,1-1-2-69-3+--+-_ 12693 12693,12693,12693 12693 

1-----+--_.-+----: .......... ~--
AAA0109 21-01072: 0-0,5 Soil 12700, 12701 - - - - 12702! - -: 12702 12702 ---....;--i--r--+ -,I---+--I----j---I---'-f-..-:"-:"-: 
AAA0204 21-01030. 0-0,5 . Soil, 12741 12742 - 12743 - - 12743 - - 12743 12743. 
AAA0207 ,21-01008. 0-0,42 • sOii+.-1-27-4-1-.1-1-2-7-42-,-+, --1---_1----1--

1

-1-
1
' 1-2-7-43-'+-!' --t---+, 1-2-7-43-+1-2-7-43-1 

AAA0212 21-01047, 0-0,5 i Soil! 12741 12742 - 12743 - -.12743 12743,12743 12743 12743 

AAA0213 21-01047 0-0,5 Soil 12741 12742, - , - ,12743 12743 12743 12743 12743, 
I-AAA--0-2-17-+2 .... 1· .. -.. 0-1-04-8-+-0-.0-,-5-+-S-0i·l~ t--12-7-4-1-1···~1-2-7-42T - - - - i 12743 .... _-+' __ +1_27_4_3+1_27_4_3...j 

AAA0222 21-01057 ()'0.5 Soil 12758' 12742 - - - - 12759 - - 12759 12759, 

~0224 L2_1_.0_1..:.05_5+_0_-0_.5--+ Soil 12741 112742 I - - i -I = i :~~:~ ';Zj43 12-;43 :~~:' ~~~:: 
L..AAA_0_2_26L~1.01056 ()'0.5s~iI~12741~12~L_-_+!_12!~~1 - ... 

• AAA0231 '21-01054 0-0,5 Soil, 12758 i 12742, - - - - 12759 - - 12759.12759 

• AAA0234 I 21.-01062 ..... 1 0.0,5 s~;I' 12758 ' 12742! - ,12759, : - , 12759 - - 12759 12759 
, AAA0237 .21-01069, ()'0,5 'I Soil !12758;2742! - : 12759-'--- ----··1-2-75:..:9+---+1--- 12759 12759 

'[!,-AA-0-24-a-iI-2-1'-0-1O-3-1+ .. iI-I -L..0--~0L..,-5=~-SL..O~iI-+l;2758112742 .. , ..... - 1127591 -=l=.-.. t,-1=27=5=9:====;====~1=2=75=9~=12=7=5~9 
i AAA0253!21.01040 0-0.5 Soil' 12758' 12742 -,12759, - 1 - '12759 - -! 12759 12759 
I AAA045.3 .. I .. 12 2.·1 ... · .. 01002 o·o.s S~Ilt-13-0-53I--. -1-304-6----1-1-3-0-5-4 +---1-_1--1-1-30-5-4+---1-,1----+1-3-05-4+1-3-05-4-1 

AAA045912i'01004 0·Q.5 Sail' 13053 I ;ii46T - 113054 - - 13054! - ! - ! 13054 13054 

iAAAO~21.01006 0,0,58-0;113053, 13046 1 -11ii54 - -! 13054 13054.13054 13054 13054 
~AA046612i:01-01-0~-0-.0-.5~-S-O-il-li-1-3-04-7-i ;-30-4-6 - 113045 -. - ·13045 - - 13045 13045 

, AAA0476 • 21-01014 0-0.5 So;1 1 13047 13046 - - • - • 13045. - -! 13045 13045 
--~---~-r--+-----/----+---+ 

AAA04BO • 21-01017 0-0,33 Soil 13047 13046 - - - - 13045113045 13045 13045 13045 

~o484T2i.01020 0-0.5 Soil 13040. 13031 13031 13041, - . ~ ! 13041 - - 13041 13041 
AAA0489 21-01024 0'0-,2-5-+--S0-;-1 t-13-0-4-0-t--1-3-03-1-t--13-0-3-1 +--13"041 1 1 .. i 13041 - - 13041 13041 

_~+-_+-__ ~-"".....J_. ___ ...L_~' __ +_" ....... --+: __ +_--I __ +_--I ____ ...j 
AAA0495121-01023 ()'0.5 Soil 13053. 13046: - 1130541 , - i 13054 13054 13054 13054 13054 

_--'-_ .. L ... _~ __ '--_~_-L_-'---' ____ .i-__ ....L __ '--__ -'-__ -' 
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Table B-19 
Frequency of Inorganic Chemicals above Background Value in 

Surface Soil Samples Collected in 1992 at MDA B 
..... ,. .... 

Number 
Number of of 

Analyte Medium Analyses Detects 

Aluminum Soil 28 28 

Antimony Soil 28 0 

Arsenic Soil , 28 17 

Barium Soil 28 28 

Beryllium Soil I- 28 20 

Cadmium Soil 28 0 

Calcium Soil ! 28 28 _ .... 

Chromium Soil 28 26 

Cobalt Soil 28 26 

Copper Soil 28 27 

Iron Soil 28 28 

Lead Soil 28 28 

Lithium ·······T Soil 28 19 

Magnesium Soil 28 28 , 

I Manganese I Soil 
--r---

28 28 

Molybdenum. Soil 28 6 

Nickel Soil 28 20 

! Potassium Soil I 28 28 
f··· 

! 

i Selenium Soil 28 3 

Silver Soil 28 1 

Sodium Soil 28 22 

Strontium Soil 28 28 

Thallium Soil 28 3 , 
Uranium Soil 28 I 28 

Vanadium I Soil 28 28 

Zinc Soil 28 28 

, Background values from LANL 1998, 59730. 

b n/a ;: Not available. 

ER2004-0243 

! 

I 

I 
• Frequency of 

Concentration Background Detects Above 
Range Value Background 

(mglkg) , (mglkgj" Value 
1500 to 69,100 29200 19/28 

[0.2 to 24.9] I 0.83 0/28 

0.9 to [62.3] 8.17 1/28 
......... _-

50 to 618 295 10128 

[1.1]105.1 1.83 17/28 

[0.6 to 2.0] 0.4 0/28 

1940 to 11400 6120 4128 

[2.0]10 19 19.3 0128 

2.0 to 14 8.64 21 

[2.0] to 57.4 14.7 3/28 

4200 to 19100 21500 0128 

11 to 57 22.3 15128 

17 to 32 , NAb 19/28 

430 to 3600 
, 

4610 0128 

172 to 639 671 0128 

0.910 [6.2] n/a 8128 

[3.0) to 13.9 15.4 0128 

73710 41000 3460 19/28 

[0.2 to 62.3] 1.52 0/28 

[1.0] to 10.8 1 1/28 

[106) to 31200 I 915 19/28 

9.710166 nla 28128 

13 to [62.3] 0.73 3/28 

2.7410 14.2 1.82 28128 

3 to 38 ----L .... 39.6 0/28 

22.110130 I 48.8 11/28 

B·lll 

Frequency of 
Nondetetts 

Above 
Background 

Value 

0/28 

28128 

9/28 

0/28 

0128 

28128 

• 

0128 

0/28 

0128 , 

0/28 

0/28 

0128 

n/a 

0/28 

0128 

n/a 

0/28 

0128 

9/28 

9/28 
.... -

0/28 

nla 

25/28 , 

0/28 

0128 

0128 

June 2004 
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Table B-20 
Inorganic Chemical Results Above Background Value in Surface Soil Samples Collected in 1992 at MDA B 

E 
51 51 E 

, 
E E ~ E E 0 

0 g , 0 E . , E , E E .. 
~ 

E .§ 0 .~ E ~ ~ ~ E ~ ]I .2 E E ~ 
, 

~ R 
, E , 

F 
, lii ~ ~ 

, ~ 0 ~ 
, .. 

E ~ :g ~ 'iii ~ ~ ~ ~ 

~ 
~ c 

~ .. " g .. u 
C 0 .!l .2 . ~ 0 0 m 0 15 0 ~ • .S 
~ ~ m m " " " ~ 

,. 
~ ~ '" ~ 

Soil Background Value" 29200 0.83 8.17 295 1.83 0.4 6120 8.64 14.7 22.3 nI. nla 3460 1.52 1 915 nI. 0.73 1.82 48.8 

Residential Soli Screening Levels (mg/kg)b 7.78E+04 3.13E+Ol 3.9E+OO S.4SE+03 1.56E+02 7.41 E+Ol 1< 1.52E+03 3.13E+03 4.0E+02 1.6E+Oad 3.91E+02 I 3.91E+02 3.91E+02 , 4.69E+04 S.16E+OO 1.6E+Ol· 2.35E+04 

SWMU 21-015 

AAA0453 21-01002 0.00·0.50 Soil - 21.4 (U)f 53.6 (U) - - f.l (U) - - - 49.9 21.4 (U) 5.4 (U) - 53.6 (U) 2.1 (U) - 20.2 53.6 (U) 4.8 55.4 

AAA0459 21-01004 0.00-0.50 Soil - 22.8(U) 57.1 (U) - - 1.1 (U) - - - - 22.8 (U) 5.7(U) - 57.1 (U) 2.3 (U) - 26.4 57.1 (U) 3.9 

AM0462 21-01006 0.0D-0.50 Soil - 22.1 (U) 55.2 (U) - - 1.1 (U) - - 57.4 35.3 22.1 (U) 5.5(U) - 55.2 (U) 2.2 (U) - 28.8 55.2 (U) 3.9 83 

AM0466 21-01010 O.QO.O.50 Soil - 24.9(U) 62.3 (U) - - 1.2(U) - - - 26.4 24.9(U) 6.2(U) - 62.3 (U) 2.5 (U) - 17.6 62.3 (U) 5 

AAA0476 21-01014 0.00-0.50 Soil - 21.3 (U) 53.2 (U) - - 1.1 (U) - - - - 21.3(U) 5.3 (U) - 53.2 (U) 2.1 (U) - 9.7 53.2(U) 5 

AM0480 21-01017 0.00-0.33 Soil - 22.9 (U) 57.2 (U) - 2.5 1.1 (U) - - - - 22.9 (U) 5.7 (U) - 57.2(U) 2.3 (U) - 32,7 57.2(U) 5.1 

AM0484 21·01020 0.00-0.50 Soil - 23.5 (U) 58.9 (U) - - 1.2 (U) - - - 25.8 23.5(U) 5.9 (U) - 58.9 (U) 2.4 (U) - 16 58.9 (U) 4.56 

AAA0495 21-01023 0.00-0.50 Soil - 22.7 (U) 58.7 (U) - - 1.1 (U) - - - 24 22.7 (U) 5.7 (U) - 56.7(U) 2.3(U) - 14.9 56.7 (U) 4 

AM0489 21-01024 0.00-0.25 Soil - 23.6 (U) 58.9 (U) - - 1.2 (U) - - - 25.1 23.6(U) 5.9 (U) - 5B.9 (U) 2.4 (U) - 25.2 58.9 (U) 14.2 

AAA0204 21-01030 0.00-0.50 Soil 64900 6(U) - 380 3.1 2(U) - - 25 35 27 4 (U) 29800 - 10.8 19800 98 20 (U) 8.39 130 

AM0248 21-01031 0.00-0.50 Soil 55700 6(U) - 2.5 2 (U) - - - - 20 4 (U) 32600 - - 22000 67 20 6.1 

AAAOO85 21-01037 0.00·0.50 Soil 56600 2 (U) - 497 2.04 f (U) - - - 25 22.3 1 23500 - - 17700 110 20 (U) 4.04 

AAA0207 21-01038 0.00-0.42 Soil 69100 B (U) - 4.6 2 (U) - - - - 23 4 (U) 41000 - - 31200 27 20 (U) 5.6 62 

AAArJ2.53 21·01040 0.0D-0.50 Soil 60800 6 (U) - 3()5 2.6 2 (U) - - - - 23 4(U) 34000 - - 23300 BO 20 (U) 5.1 

AAA0093 21-01045 0.0D-0.50 Soil 55900 3 (U) - 61B - 1(U) 6400 - - 57 21 0.9 25000 - - 17500 166 20 (U) 2.74 49 

AAA(f2.12 21-01047 O.OD-O.SO Soil 64300 6 (U) - - 3.7 2 (U) - - - 31 23 4 (U) 36300 - - 27400 37 20 (U) 5.87 52 

AAA0213 21-01047 O.OO-O.SO Soil 87400 6 (U) - - 4.1 2 (U) - - - 33 25 4 (U) 38000 - - 28600 38 20 (U) 5.14 8() 

AAA0217 21·01048 O.OO-O.SO Soil 45300 6 (U) - 340 2.5 2 (U) 11400 - - 26 17 4 (U) 24900 - - 16700 102 20 (U) 5.75 78 

AAA0231 21-01054 O.OO-O.SO Soil 55600 6(U) - 385 2.7 2(U) 7800 14 - 29 24 4 (U) 27700 - - 16800 110 20 (U) 6.5 61 

AAA0224 21·01055 0.00-0.50 Soil 58700 6(U) 9.9 - 3.1 2(U) - - - - 22 4(U) 33200 - - 25800 41 20 (U) 6.27 

AAA0226 21-01058 0.00-0.50 Soil 56800 6(U) - - 2.6 2(U) - - - - 20 4(U) 32000 - - 25200 5B 20 (U) 5 66 

AM0222 21-01057 0.00-0.50 Soil 59000 6(U) - - 3.6 2 (U) - - - - 24 4(U) 34000 - - 24000 58 20 (U) 5.B 

AAA0102 21-01060 0.00-0.50 Soil 59600 3 (U) - 452 2.28 1 (U) - - - 42 27 1 25400 - - 16300 107 25 6.39 61 

AAA0100 21·01061 0.00-0.50 Soil 56900 3(U) - 446 - 1 (U) - B.7 - - 22.5 1 25700 - - 17800 116 20 (U) 5.19 -
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Table B·20 (continued) 

j g E ~ 

e ~ 

~ 1 " ~ 
~ 

E i " e ~ ~ :i 0 

Soil Background Value 29200 0.83 

Sediment Background Value 

Residential SoIl Sc ..... ng t.e_lmg/I<gj 

SWMU21-015 

AAAil234 21-01062 0.00.0.50 Soil 55300 i IU} -
AAAD10S 21·01067 0.00-0.50 Soil I 57200 3(U} -
AAArJZl7 21-01069' 0.00-0.50 Soil 66500 SILl -
AM010£!' ~1-01072 c.oo·o.so Soil 60000 'lUi ~ 

Note: Units are mglkg, 

a. Background values from LANL 1998, 59730. 

b. 

c. 
Soil screening levels from NMED 2004, 85615. 

Essential nutrient, does not have an SSL. 

e e E ~ 

I ! i .2 I ~ ~ 

.3 
.83 ... '"'' a .. 14.7 

- i II.' - 4.73 I 11.2 
... 

1.56Et02ir,41E+01 J 1.52E+ools.13E+£l3 

- 37 'lUI I - - -

530 - qU} I - - -

- 5.1 2(U} 6200 - -
465 2.19 1I.5IU} i - - -

d. 

e. 
EPA Region 6 human heafth medium-specifIC screening levels 200:>-2004 (EPA 2003,81724). 

EPA Region 9 PRGs table (EPA 2002, 76866). 

f. U = The analyle was not detscted. 

g. n/a = Not available, 

h- Not detected or not detected above background unless otherwise marked, 

~ 

lli 
~ 

.,~ 

19.7 

4.0E+02 

-

-
-
38 

e 
i! E E E w ~ 

I 
E E E I " E 

'" ~ "' I :. ~ ~ 
u 

~ 

IJl e .5 :; '" - 3460 1 915 - 11.73 1.82 .U 

- - - 2.22 6().2 I 
UiE+OO ~.91E+02 

" 
1,6£+01 2.3SE.04' 

" 4M 30000 - - 21000 25 201U) 5.5 -

23 1 24000 - - 16000 133 -3 3.64 -
32 • lUI 35:00 - - 24GOO 64 20 lUI 7.2 -

26.7 0.9 23800 - - 16700 129 2C (Ul '.4 -
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Table 8·21 
Frequency of Detected Organic Chemicals In Surface Soil Samples Collected in 1992 at MDA B 

Number of Number of Concentration Range Frequency of 
Analyte Medium Analyses Detects (mglkg) Detects 

! 

Acenaphthene SoU 28 1 [0,33] to 1.7 i 1128 
! 

i Chloro-3-methylphenol[4-] Soil 28 1 [0.33J to 2,9 1128 -_ .. 
! Chlorophenol[2-] SoU 28 1 [0,33J to 2.5 1128 
r- --------_ .... 

· Dichlorobenzene[1 ,4.J Soil 28 1 [0,33 to 1.6J 1128 

• Dinitrotoluene[2,4·J Soil 28 1 [0.33]101,7 1128 

: Nitrophenol[4·] SoU 28 1 [0.33] to 3.1 I 1/28 
-------, 

Nitroso-di-n-propylamine[N-] Scil 28 1 [0,33 to 1,6] 
! 

1128 

! Pentachlorophenol Scil 28 1 [0,33] to 3,9 ! 1/28 

i Phenol i Soil 28 1 [0,33] to 2,6 1/28 

• Pyrene ± Scil 28 1 [0,33] to 1.6 1/28 

• Trichlorobenzene[1 ,2,4-J Scil 28 1 [0.33 to 1,6J 1/28 
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Table 8-22 
Detected Organic Chemical Results in Surface Soil Samples Collected in 1992 at MDA 8 
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u (; CD .5! .r::; :S .. ~ Q. .l! c: a c .5! .5! '" g g c: .. . .t::. 

I Ji i 

c: .. '" .!!t .. <3 <3 I ~ 
c: .. .l: i:1 ;: ::;; is Z Z D.. D.. , 

.. 

i Residential SoH Screening Level s (mglkg)' 4.69E+03 3.1E+02b•O 3.91E+02 3.60E+Ol 1.20E+02 4.9E+ll2' 7.oe-62' 2.98E+Ol 1.80E+04 2.30E+03 6.51E+02 

SWMU2H115 

AAAW.26 I 21-01056 0.00 -0.50 Soil 1.7 2.9 2.5 1.4 1.7 ; 3.1 I 1.5 I 3.9 I 2.6 I 1.6 1.5 
~ .. "-

Note; Units are mglkg. 

a. Soil screening levels from NMED 2004, 85615. 

rp b. EPA Region 9 PRGs table (EPA 2002. 76866). 
~ 

~ c. Soil Screening Level used was for the chemica! compound 4-me1t1ylphenoL 
d. EPA Region 6 human health medium-specific screening levels 2003-2004 (EPA 2003, 81724). 



Work Plan for MDA B 

Table 6-23 
Frequency of Radionuclides Detectedabove Background Value in 

Surface Soil Samples Collected In 1992 at MDA 6 

i, I : Fre::~ of I 
, Number Background Above 

Medlu i Number of i of Value' Background 
Analyte m Analyses Detects i Concentration Range (pCI/g) (pCI/g) Value 

Amerlcium-241 Soil 1-6 --iI--1-3---+----0-.0-0-g-tO-0-.7-3---+-1-0-.-0-13--+--1-1-11-6--1, 

Plutonlum-238 Soil 28, 5 [0] to 0.018 0.023 0128 
~--------~--~.-~----~----~----~---~------~----~-~------~ 

Plulonlum-239 Soil 28 28 i 0.01 to 4.13 i 0.054 24128 i 

Strontium-gO Soil 28 0 [-0.3 to 0.9] 1.31 0128 
--~~. --~------+---

Thorium-228 Soil 8 8 1.4 to 2.3 2.28 118 

Thorlum-2OO Soil 8 8 1.2 to 1.9 2.29 018 

Thorium~232 Soi~ 8 8 I 1.28 to 2.1 2.33 0/8 

i Uranlum-234 Soil 8 8 1.32 to 1.8 2.59 018 
r----~-----r~--+-----~--~~f-----~----~----_+--------+_-----~ 
i Uranium-235 Soil 8 i 0 [0.04 to 0.13J 0.2 OIB 

I~' ~u_m_n_iu_m_-_23_B~~~S_0_il-L_~_8_~ __ 8_~I ____ l_.4_ro_l_.9 ____ ~ __ 2._2_9_-Ji. __ 0_ffi_~ 
• - Background values trom LANL 1998. 59730. 
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_________ I"vlitstigalion Work Plan for MD", B 

Table B-24 
Radionuclide Results Detected above BV in Surface SOil Samples Collected in 1992 at MDA B 

! 

Soil Background val ue' 0.013 0.054 2.28 

Residential Screening Action levels (pel/g)b ______ ~ __ ~ __________ _L ________ ~ ________ -L ____ ~ 39 44 2.0 

SWMU 21-015 

AAA0453 21-01002 0.00-0.50 Soil 0.014 0.126 -
AAA0462 21-01006 0.00-0.50 Soil -' 0.079 - i 

AAA0466 21-01010 .:..0 . .:..00.:..-.:..0.:...5.:..0_+-_.:..S.:..0.:..il __ f--____ -+i _--'-3.:...2.:..4.:..5_--+ ___ --'! 
AAA0480 21-01017 0.()().0.33 Soil 2.3 

AAA0495 21-01023 0.00-0.50 Soil 0.073 4.132 

~. AAA0489 21-01024 0.00-0.25 Soil 0.049 0.75 - i 
: AAA0204_+-.:..2.:..1_-0_1.:..03_0_-t---'-0 . .:..0"-0-0:....s.:..0--'-+_--'-S_Oi_I_--+ ___ 0.:.. . .:..03.:..1 __ +-__ 1_.8_3_5_--+ ___ -J 

AAA0248 21-01031 0.00-0.50 Soil 0.024 0.214 -
AAA0085 21-01037 0.00-0.50 Soil 0.046 0.513 

AAA0207 21~01038 0.00-0.42 Soil - i 0.073 

AAA0253 21-01040 0.00-0.50 i Soil - 0.094 

AAAOO93 21-01045 0.00-0.50 Soil - 0.344 

AAA021_2_-t-_2_1_-0:...1.:..0_47_-t-_0.00-O.50 Soil 0.014 0.171 

AAA0213 21-01047 0.00-0.50 Soil - 0.131 

AAA0217 21-01048 0.00-0.50'---+_--'-S.:..0.:..iI_-j_-----+---'-0.-7-75'---+-----.J 
AAA0231 21-01054 0.00-0.50 Soil - 2.099 

AAA0224 21-01055 0.00-0.50 Soil - 0.735 

AAA0226 21-01056 0.00-0.50 Soil 0.05 0.921 
-'--':"':":"':"':":"-!---'--

AAA0222 21-01057 0.00-0.50! Soil - 0.9 

-

AAA0102 21-01060 0.00-0,50 Soil - 1.351 

AAA0100 21-01061 0.00-0.50 Soil 0.071 1.369 

AAA0234 21-01062 0.00-0.50 Soil - 0.106 

• AAA0105 21-01067 0.00-0.50 Soil 0.029 0.573 

AAA0237 21-01069 0.00-0.50 Soil - 0.115 

AAA0109 21-01072 0.00-0.50 i Soil - 0.625 

Note: Units are pCVg. 
a. Background values from LANL 1998. 59730, 

b. Soil radionucJide screening action levelS from LANL 2002, 73705. 

c. Not detected or not detected abova background unless otherwise markad. 
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inv.e.stigation Wolk Plan for MDA B ---- .. ~ .. --....... - .. ---

Table 8-25 
Summary of Subsurface Samples Collected In 1998 at MDA B (Tuft) 

, ..... 

! I ., 
Ii >-
::! c. 
:; 0 E .., 
....I .. ::s E 

'" ~ e c " >. <t tl ~ C Q 

Q 'iii <l' '" e cp 
Q E Co Ii: :::> g 0:: '" E 0:: ..: .g 
~ 0 E ., 

f ! 
u " 

~ JC .2 8- ~ ~ E E -a. 'E 
E u a .., 

~ 0 
~ 

E ~ i e 
81 !l 21 .. ::' ~ .. 

::! <:) ~ iii ---c .. 
MD21-98-0101 21-10551 29-30 Tuff 4577R 4576R 4578R 4578R 4578R 4578R 4578R 4578R 

I MD21-98-0102 21-10551 39-40 I Tuff 4577R 4576R 4578R - • 4578R 4578R 4578R . 4578R 

: MD21-98-0103 21-10551 49-50 Tuff 4577R • 4576R 4578R 4578R 4578R 4578R 4578R 4578R: 

MD21-98-0105 21-10551 59-60 Tuff 4577R 4576R 4578R 4578R 4578R 4578R 
_.--'-

4578R 4578R. 
~ .. 

MD21-98-0106 21-10551 69-70 Tuff 4577R : 4576R : 4578R 4578R 4578R I 4578R i 4578R 4578R i 
: MD21-98-0107 21-10551 79-80 Tuff 4583R 4582R 4584R ! 4584R 4584R 4584R 4584R 4584R 

MD21-98-0108 • 21-10551 : 99-100 Tuff 4587R 4588R 4588R 4588R 4588R . 4588R 4588R 4588R. 

MD21-98-0110 • 21-10551 89-90 Tuff 4583R 4582R 4584R • 4584R 4584R 4584R 4584R . 4584R 
-

MD21-98-0123 21-10552 29-30 Tuff 4592R 
, 

4591R : 4593R 4593R 4593R 4593R 4593R 459SR _ .. 

MD21-98-0124 21-10552 . 39-40 I Tuff 4592R I 4591R : 4593R 4593R 4593R 4593R ! 4593R 4593R I 
MD21-98-0125 21-10552 49-50 Tuff 4601R : 4600R , 4602R 4602R 4602R 4602R 4602R 4802R: 

.. 

'----~[)21-98-0127 21-10552 I 59-60 Tuff 4601R 4800R 4602R 4602R 4602R , 4602R 4602R 4602R 

I MD21:98-0128 21-10552 69-70 Tuff 4601R 4600R 4602R 4602R 4602R ! 4602R i 4602R 4602R 

I MD21-98-D129 21-10552 . 79-80 Tuff 4G01R 4600R 4602R 4602R 4G02R 4602R 4602R 4602R 
-

• MD21-98-0130 21-10552 89-90 Tuff 4657R 4656R , 4658R : 4658R 4658R 4658R 4658R 4658R 

MD21-98-0131 21-10552 i 99-100 Tuff 4657R 4656R 4658R 4658R· 4658R 4658R : 4658R 4658R 

MD21-98-0146 21-10553 27- 4619R 4618R : 4620R - . 4620R 4620R i 4620R 4620R 

MD21-98-0147 21-10553 : 29-30 Tuff 4619R I 4618R 4820R - ' 4620R 4620R ! 4620R 4620R I 
MD21·98-D149 · 21-10553 39-40 Tuff 4619R 4618R 4620R. - 4620R 4620R 4620R 4620R 

MD21-98-0150 , 21-10553 I 49-50 Tuff 4619R 4618R 4620R I - 4620R 4620R 4620R 4620R 
.. ~ 

MD21-98-0151 21-10553 59-60 Tuff 4619R 4618R 4620R - 4620R 4620R 4620R 4620R 

MD21-98-0152 21-10553 69-70 Tuff 4622R I 4621R 4623R 4623R 4623R 4623R , 4623R • 4623R 

MD21-98-0153 21-10553 79-80 Tuff 
: 

4622R • 4621R : 4623R 4623R 4623R 4623R S4623R 

MD21-98-0155 21-10553 89-90 Tuff 4622R • 4621 R • 4623R 4623R 4623R 4623R 4623R 
-
, MD21-98-0156 21-10553 99-100 Tuff 4622R 4621R 4623R I 4623R 4623R 4623R 4623R 4623R , 

MD21-9S-D168 : 21-10554 : 23-24 Tuff 46B2R 4681R 4683R 4683R 4683R 4683R 4683R 4683R 

MD21-98-D169 .2,.,0554 39-40 Tuff 4682R 4681R 4683R. 4683R 4683R 4683R : 4683R 4683R . 

MD21-98-D171 21-10554 49-50 Tuff 4682R 4681R 4683R 4683R 4683R 4683R 4683R 4683R 

MD21-98-0172 21-10554 59-60 Tuff 4682R : 4681R 4683R 4683R • 4683R 4683R 4683R 4683R r--:-c ....... , 
MD21-98-0173 21-10554 69-70 Tuff 4682R : 4681R 4683R 4683R 4683R 4683R : 4683R • 4683R 

MD21-98-0174 21-10554 : 79-80 Tuff 4682R • 4681 R i 4683R 4683R 4683R 4683R 4683R 4683R 
~ ...... 
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Investigation Work Plan for MDA B 

Table 8-25 (continued) 
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MD21·98·0175 21·10554 89-90 Tuff 4685R 4684R 4686R 4686R 4686R 4686R 

MD21·98·0177 21·10554 99-100 Tuff 4685R 4684R 4686R 4686R 4686R 4686R 

MD21-98-0189 21-10555 29·30 Tuff 4707R 4706R 4708R 4708R 4708R 4708R 

MD21·98·0190 21·10555 39-40 Tuff 4707R 4706R 4708R 4708R 4708R 4708R 

MD21-98-0191 21-10555 49·50 Tuff 4707R 4706R 4708R 4708R 4708R 4708R 

MD21-98'0193 21·10555 59·60 Tuff 4734R 4733R 4735R 4735R 4735R 4735R 

MD21·98·0194 21·10555 69-70 Tuff 4734R 4733R 4735R 4735R 4735R 4735R 

MD21·98·0195 21·10555 79-80 Tuff 4734R 4733R 4735R 4735R 4735R 4735R 

MD21-98-0196 21-10555 88·90 Tuff 4731R 4730R 4732R 4732R 4732R 4732R 

MD21·9S·0197 21·10555 SS·90 Tuff 4731R 4730R 4732R 4732R 4732R 4732R 

MD21-9S-0199 21-10555 99-100 Tuff 4731R 4730R 4732R 4732R 4732R 4732R 

MD21·9S·0211 21·10556 29·30 Tuff 4768R 4767R 4769R 4769R 4769R 4769R 

MD21-98-0212 21-10556 39-40 Tuff 4768R 4767R 4769R 4769R 4769R 4769R 

MD21-98-0213 21-10556 49-50 Tuff 4768R 4767R 4769R 4769R 4769R 4769R 

MD21-98-0215 21-10556 59·60 Tuff 4768R 4767R 4769R 4769R 4769R 4769R 

MD21·98·0216 21·10556 69·70 Tuff 4790R 4789R 4791R 4791R 4791R 4791R 

MD21-98-0217 21-10556 79-80 Tuff 4790R 4789R 4791R 4791R 4791R 4791R 

MD21-9S-021S 21-10556 89-90 Tuff 4790R 4789R 4791R 4791R 4791R 4791R 

MD21·9S·0219 21·10556 99·100 Tuff 4790R 4789R 4791R 4791R 4791R 4791R 

MD21·98·0236 21·10557 29-30 Tuff 4S45R 4844R 4846R 4846R 4846R 4846R 

MD21·98-0237 21·10557 39·40 Tuff 4845R 4844R 4846R 4846R 4846R 4846R 

MD21-98·0238 21-10557 49-50 Tuff 4845R 4844R 4846R 4846R 4846R 4846R 

MD21·98-0240 21-10557 59·60 Tuff 4845R 4844R 4846R 4846R 4846R 4846R 

MD21·98·0241 21·10557 69·70 Tuff 4849R 4848R 4850R 4850R 4850R 4850R 

MD21·98·0242 21-10557 79·80 Tuff 4849R 4848R 4850R 4850R 4850R 4850R 

MD21·98·0243 21·10557 89·90 Tuff 4849R 4848R 4850R 4850R 4850R 4850R 

MD21·98·0244 21·10557 99·100 Tuff 4849R 4848R 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 

Number of Number Concentration Range Background 
Analyte Medium Analyses of Detects (pCi/g) Value' (pCi/g) 

Americium-241 Tuff 58 2 [-0.0129] to 13.09 n/a 

Cesium-134 Tuff 53 0 [-0.082 to 0.072] n/a 

Cesium-137 Tuff 53 0 [-0.078 to 0.052] n/a 

Cobalt-60 Tuff 51 0 [-0.089 to 0.11] n/a 

Europium-152 Tuff 53 0 [-0.3 to 0.1] n/a 

Plutonium-238 Tuff 58 0 [-0.026 to 0.196] n/a 

PI utonium-239 Tuff 58 8 [-0.003] to 43.5 n/a 

Ruthenium-l 06 Tuff 52 0 [-0.84 to 0.64] n/a 

Sodium-22 Tuff 53 0 [-0.1 to 0.065] n/a 

Strontiu m-90 Tuff 58 1 [-0.56] to 10.9 n/a 

Tritium Tuff 58 21 [-0.Q1] to 269 n/a 

Uranium-234 Tuff 58 58 0.576 to 4.04 1.98 

Uranium-235 Tuff 58 51 [0.0244] to 0.175 0.09 

Uranium-238 Tuff 58 1 [0.602] to 3.92 1.93 

a. Background values from LANL 1998, 59730. 

b. Not applicable. 
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Table B-27 
Radionuclides Detected above Background Value in Subsurface Samples Collected in 1998 at M DA B 
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Obt 2,3,4 Background Valueb 1.98 0.09 1.93 

Residential Screening Action Levels (pei/g)b 39 44 5.7 890 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 - - -

MD21·98·011 0 21-10551 89.00-90.00 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 - - - 0.1 - - -

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 89.00-90.00 Tuff - - - 0.09 - - -

MD21-98-0156 21·10553 99.00-100.00 Tuff - - - 0.11 - - -

MD21-98-0168 21-10554 23.00-24.00 Tuff 13.09 43.5 10.9 - - - -
MD21-98·0169 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 - 0.137 - 0.05 - - -

MD21·98·0173 21-10554 69.00-70.00 Tuff - 0.061 - 0.06 - - -



Table 8-27 (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.D78 - - - - -

MD21·98·0240 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. 

c. Not detected or not detected above background unless otherwise marked. 
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Table B-28 
Frequency of Inorganic Chemicals above Background Value In 

Subsurface Samples Collected in 1998 at MDA B 

I I Frequency of 
I Number Number Concentration' Background Detects Above 

01 01 Range Value' Background 
Analyte Medium I Analyses Detects (mglkg) I (mglkg) Value 

~'~~~4---~"~~~----f~ 
Aluminum Tuff 58 58 110 to 8700 7340 1/58 

Frequency of , 

Nondetects Above I' 

Background Value 

0/58 
i-A-nt-lm-O-n-Y--'--T-U-ff--'--3-5-+--0-i-[10toll] 0.5 0135 I 35/35 

Arsenic Tuff 58 40 1[0.53] to 3.7 2.79 3/58 0/58 

Barium Tuff 58 58 2.1 to 39 46 0/58 0158 

Beryllium Tuff 58 8 [0.51 J to 1.2 1.21 0/58 0/58, 

Cadmium Tuff 58 1 [0.51J to 37 1 63 1/58 I 0/58 I 
Calcium Tuff 58 58 150 10 150_0-+ __ 2_~_-=--=-~-=--=--_0-C"/5':"C"8':"_-_-_~~ __ 0:--/5:--8= 

Chromium Tuff 58 43 (IJ to 6.9 7.14 0/58 0/58 
Coball Tuff 58 -7--+---'['-IJ:'I-O-2-.1-+--3-.-14--+-~0I58_-+ ____ 0/.:..5.:..8_'~' I 

Copper Tuff 55 22 [IJ to 4 4.66 0/55 0/55 

Iron Tuff 58 58 1200 to 9300 14500 0/58 0158 
r-------r---~---~-+-----+--

Lead Tuff 55 54 [0.27] to 61 11.2 5/55 i 0/55 

Magnesium Tuff 57 57 44 to 1300 1690 0157: 0/57 

'Manganese Tuff 53 53 100 to 310 482 0153 0/53 

I Mercul)' Tuff 58 1 [0.1]100.13 0.1 1/58 38/58 I 

i Nic~ff _5_8_+-_12_-+--,[2...:J,--lo_4._2_1 _6._58_'_"-1 __ 0_/5_8 __ +-__ 0_1_58 __ -,1 
I pot;'~ff 58 58 72 to 3500 0/58 0158 

Selenium Tuff 58 0 [0.52 to 1.1 J 0.3 0/58 58/58, 
~-----+----+-- --r----~~~~+_------~--~--+_--------~ 

Silver Tuff 58 0 [2 to 2.5J 1 0158 I 58158 

: Sodium Tuff 58 58 49 to 190 2770 0158 0158 

Thallium Tuff 58 0 [0.26 to 2.2J 1.1 0/58 8/58 

Vanadium Tuff 58 46 [0.52J to 8.9 17 0/58 0/58 

Zinc Tuff i 58 58 6 to 110 63.5 1158 0158 

• - Background values from LANl 1998. 59730. 
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Table B·29 
Inorganic Chemical Results above Background Value In Subsurface Samples Collected in 1998 at MDA B 

E 

I 
lObi 2.3,4 Sackground Value' 7540 0.5 

E 
.2 
E 
"0 

~ 
2.79 I 1.53 

E 
" c 
~ 

11.2 0.1 0.3 

E 
" 

l 
~ 

53.5 
, 

4,QE+02 'l.ooE+05 3.91E+02 3.91E+02: 5.16E+00 2.35E+04, ~.idenlial Soil Screening Levels (mg/kg)' 3.13E+Ol 7.7BE+04 3.9E+00 ! 7.41 E+01 

! MD21-98-o101 21-10551 29.00-30.00 Tuff -' 11 (UJ)' - - - 0.11 (U)' 053 (W) 2.1 (W) 

~i _M_D_2_1-_9_8-_01_0_2~-2-1--1-0-55-1_+--39-.0-0-~--,00--4-T-uff __ +-____ -4 __ 1_1~(U_J~)~-----_4--------~----~-0-.I-l~(U~)_+-0-.5-4~(U_J~)~_2_.2~(U_J~)-+ ____ - __ _4----~ 
i MD21-98-0103 21-10551 49.00-50.00 Tuff - I1(UJ) - - -: 0.11 (U) 0.54 (UJ) 2,2 (UJ) 
I~--t---+---t---+-~-t---'-'-t--r-----r---'-'-+--'---t--'-t----t-------J 
,MD21-98-0105 21-10551 59.00_60.00 Tuff - 11 (UJ) - - - 0,11 (U) 0,56(W) 2.2 (UJ) - -

MD21-98-0106 21-10551 59,00'70,00 Tuff - l1(UJ) - - - 0.11 (U) 0,55 (UJ) 2,2 (UJ) : 
~'------~~----+-------~---+-----r--~-+-----r-----r----4---~-r--~~--~~----~----~ 

MD21-98-0107 21-10551 79.OD-80.00 Tuff - - -: - - I 0.11 (U) 1.1 (U) 2.2(U) i 

MD21-98.Qll0 21-10551 89.00_90.00 Tuff - - - -: 13 0.11 (U) 1.1 (U) 2.2 (U) 

'l: MD21-98-o10B 21-10551 99.00·100.00 Tuff - 0.11 (U) 1.1 (U) 2.2 (U): -

! MD21-98.Q123 21-10552 29.00-30.00 Tuff 0.11 (U) 1.1 (U) 2.2(U) -

LMD21-98-0124 21-10552 39.00_40.00 Tuff - - - -: - 0.11 (U) 1.1 (U) 2.2 (U) 

'MD21-98·0125 21-10552 49.00-50.00 Tuff - - - - -: 0.11 (Ul _O __ .5 __ 3-'-(U'-')_+-=2--.1-'-(U'-')----,-------+----~ 
! MD21-98-0127 21-10552 59.00-60.00 Tuff! - - - - - 0.11 (U) O.53(U): 2.1 (U) - -: 

I MD21~-98---01-2-8-+-2-1--1-055--2-+-6-9-.0-0_-7-0-.oo--t-T-U-ff-+---_---+-------r--_---+------~------+-O-.I-I~(~U~)~ __ 0_.-54 ____ (_U~) __ ~---2~.2~~(-U~)~~~~~-~~~~~~--------~i 
: MD21-98-0129 21-10552 79.00-80.00 Tuff - - - - - 0.11 (U) , 0.54 (U) 2.2 (U) - -

i MD21-98-0130 21-10552 89.00-90.00 

MD21-98-0131 

MD21-98-0146 

MD21-98·0147 

MD21·98-0149 

MD21-98-0150 

21-10552 

21-10553 

21-10553 

21-10553 

21-10553 

99.OD-l00.00 

27.00-30.00 

29.00-30.00 

39.00-40.00 

49.00-50.00 

Tuff - - -

Tuff 

Tuff 

Tuff 

Tuff 

Tuff 

- 0.11 (U) 0.54 (U) ! 2.2 (U) 
- ! 

- O.I1(U) 0.54 (U) _2_.2_(~U:..) -+ __ -_-+ __ ~' 

- 0.11 (U) I 0.53(U) 2.1 (U) - - I 

-
-

- : 0.11 (U) O.53(U) i 2.1 (U) : 

0.11 (U) 0.54 (U) 2.2 (U) 

0.11 (U) i 0.55 (U) 2.2 (U) 



Table B-29 (continued) 

I • i 
............... _ ... --------- , 

e e e "" e c is e e 
~ 0 e '" c <> ::J <=' '" c 0 ::I 

~ :5 .2 'E j c 'e '" c i ~ '" 
.., 

~ i ... e ~ II ::> ~ 
.., co II) c .. !l < ~ ~ .. .. 

::!i i;i N ~llL ..J 

Obt 2,3,4 Background Value 7340 0.5 2.79 1.63 11.2 0.1 I 0.3 1 1.1 63.5 

Residential Soil Screening Levels (mglkg) I 7.78E+04 3.13E+Ol 3.9E+OO 7.41E+Ol 4.0E+02 , 
, 

1.00E+05 3.91E+02 3.91 E+02 5,16E+OO 2.35E+04 

MD21-98-0151 21-10553 59.00·60.00 Tuff - - - - - 0.13 (U) 0.63 (U) 2.5 (U) - -
MD21·98-0152 21-10553 69.00-70.00 Tuff - - - - - 0.11 (U) 0.54 (U) 2.2 (U) - -

! MD21·98-0153 21-10553 79.00-80.00 Tuff - - - - - , 0.11 (U) 0.54 (U) 2.2 (U) - -
M021-98·0155 21-10553 89.00-90.00 Tuff - - - - - I 

0.11 (U) 053 (U) 21 (U) 
I - -

MD21-98-0156 21-10553 99.00-100.00 Tuff - - - - - 0.11 (U) 0.54 (U) 2.2 (U) - -
... 

M021-9a-0168 21-10554 23.00·24.00 Tuff I - 10 (U) - 37 - 013 1 (U) 2.1 (U) - 110 

MD21·9a·01G9 21-10554 39.00·40.00 Tuff - 11 (U) - - - 0.11 (U) 1.1 (U) 2.1 (U) - -
MD21·98·0171 21-10554 49.00·50.00 Tuff ! - 10 (U) I - - - - 1 (U) 2.1 (U) - -
MD21·98·0172 21-10554 59.00-60 .00 Tuff - 10 (U) - - - - 1 (U) 2.1 (U) - -
M021·98·017S 21-10554 69.00-70.00 Tuff - 10 (U) - - - - 1 (U) 2.1 (U) - -........... __ .... 
MD21-98-Q174 21-10554 79.00-80.00 Tuff - 10 (U) - - - - 1:B

2
.
1

(U) 
- -

MD21·9a-0175 21-10554 89.00-90.00 Tuff - 10 (U) - I - - - 1 (U) 2.1 (U) - -
-------------

M021-98-0177 21-10554 99.00-100.00 Tuff - 10 (U) , - - - - 1 2.1 (U) - -
MD21-98·0189 21-10555 29.00·30.00 I Tuff - - 1 2 (U) 

MD21-98-0190 21-10555 • 39.0040.00 Tuff - - - - - - 1 (U) 2 (U) - -
MD21-9S-Q191 21-10555 49.00-50.00 Tuff - - - - - 0.11 (U) 1.1 (U) 2.1 (U) - -
M021-9a·0193 21-10555 59.00.60.00 Tuff - 10 (U) - - - - 1 (U) 21 (U) - -

MD2J.98·0194 21-10555 ! 69.00.70.00 I Tuff - 10 (U) - - I - - 1 (U) 2.1 (U) - -
M021-98-Q 195 21-10555! 79.00.60.00 Tuff - 10 (U) - - - - 1 (U) 21 (U) - -

M021·SS·0196 21 :;oossTSBOQ..!o.oo Tuff - 10 (U) - - - - 1 (U) 2.1 (U) - -....... ... __ . . ----
i M021-98-Q197 21-10555 ! 68.00.90.00 Tuff - 10 (U) - - - - 1 (U) 2.1 (U) - -

M021-98-0199 21-10555 98.00.100.00 Tuff - 10 (U) - - - - 1 (U) 2.1 (U) - -



Table 8-29 (continued) 

, 
! 

e e E "'" i 
i 

c §: " c E 
~ 

E E 
~ t E c 0 i " ::> ::> 

t ::> 's ! E iii ! ::> 'c ~ 

i ! '6 ... Ii! .. 
! ~ "" ~ ~ j > <.> 

0 g ~ 
::> 

.li '" .. iii ~ ;!!j • .... :c .:.: ::;; "-
~ 2,3,4 Background Value 7340 0.5 2.79 1.63 11.2 0.1 0.3 1 1.1 i 63.5 

. 1.00~IE+02 : ReSidential Soil Screening Level. (mglkg) 7.78E+04 3.13E+Ol 3.9E+OO 7.41E+Ol 4.0E+02 3.91E+02 5.16E+OO 2.35E+04 

MD21-98-0211 21-10556 29.00-30.00 Tuff - 10 (U) - - - - 1 (U) 2.1 (U) - - , 
.. 

I : MD21-98-Q212 21-10556 39.00-40.00 Tuff - 10 (U) - - - 1 (U) 2.1 (U) - -

MD21-98-0213 21-10556 49.00-50.00 
, Tuff - 10 (U) - - - - 1 (U) 2.1 (U) - - i 

MD21-98'{)215 21-10556 59.00-60.00 Tuff - 10 (U) - - - - 1 (U) 2.1 (U) - -
MD21-98-0216 21-10556 69.00·70.00 Tuff 8700 11 (U) 

I 
3.7 - - : 

0.11 (U) 0.55 (U) 2.2 (U) - -

MD21-98'{)217 21-10556 79.00-80.00 Tuff - 11 (U) 2.9 - ! - 0.11 (U) 0.54 (U) ! 2.2 (U) - i - ! 
MD21-98'{)218 21-10556 89.00-90.00 Tuff - 11 (U) - - - 0.11 (U) 0.54 (U) 2.2 (U) - : -

i MD21-98'{)219 21-10556 99.00-100.00 Tuff 10 (U) 
: 

0.52 (U) 2.1 (U) -- - - - - -
MD21-98'{)236 21-10557 29.00-30.00 Tuff - 11 (U) 3.3 - - i 0.11 (U) 1.1 (U) 22 (U) 2.2 (U) 

MD21-98-0237 21-10557 39.00-40.00 Tuff - 11 (U) - - - 0.11 (U) 1.1(U) , 2.1 (U) 2.1 (U) - , 

MD21-98'0238 21·10557 49.00-50.00 Tuff - 11 (U) - - 22 O.ll(U) 1.1 (U) 2.2 (U) 2.2 (U) ! -
MD21-98-0240 21-10557 59.00-60.00 

, 
Tuff - 11 (U) ! - - 61 0.11 (U) 1.1 (U) 2.2 (U) 2.2 (U) -

! 

, , 
MD21-98-0241 21-10557 69.00-70.00 Tuff - 11 (U) - - 48 0.11 (U) 1.1 (U) 2.2(U) 2.2 (U) -
MD21-98-0242 21-10557 79.00-80.00 Tuff - 11 (U) - - 12 0.11 (U) 1.1 (U) 2.2 (U) 2.2 (U) - , 

, MD21-98·0243 21-10557 89.00-90.00 ! Tuff - 11 (U) - - - 0.11 (U) 1.1 (U) 2.2 (U) 2.2 (U) -

MD21-98·0244 21-10557 99.00-100.00 Tuff 11 (U) - - - 0.11 (U) 1.1 (U) 2.2 (U) 2.2 (U) -
Notes Units are mglkg. 

Depths are angled distance from top 01 borehole, not vertical depth below ground surface. 

a. Background values from LANL 1998, 59730. 

b. Soil screening levels from NMED 2004,85615. 

c. - ~ Not detected or not detected abcve background unless otherwise marked. 

d. UJ ~ The analyte was not detected, with an expectation that the reported result is more uncertain then usual, and is estimated. 

e. U ~ The analyte was not detected. 



Work Plan for MDA B 

Table 8-30 
Summary of Pore Gas Sample Results Collected in 1998 at MDA 8 

! Result Collection 
Sample ID location 10 Analyte Name (ppbvl Dale 

MD21-98-0226 21-10556 Benzene 23 101211998 

MD21-98-0245 21-10557 Benzene 16 101811998 

MD21-98-0239 21-10557 Benzene 14 101711998 

MD21-98-0176 21-10554 Benzene 8.4 912311998 

MD21-98-0198 21-10555 Benzene 7.9 9/2811998 

MD21-98-0170 21-10554 Benzene 7.2 9/2211998 

MD21-98-0138 21-10552 Benzene 6.6 9/15/1998 

MD21-98-0192 21-10555 Benzene 6.6 9/2511998 I 
MD21-98-Q256 21-10557 Benzene 4.8 10/811998 , 
MD21-98-Q182 21-10554 Benzene 4.4 9124/1998 I 
MD21-98-0126 21-10552 Benzene 3.7 9/11/1998 : 

MD21-98-0154 21-10553 Benzene 3.4 9118/1998 

MD21-9S-0109 21-10551 Benzene 3.3 9/41199S 

.",. .. ~ Benzene 0.53 1998 

MD21-98-Ql09 21-10551 Carbon Tetrachloride 14 914/1998 

MD21-98-0 21-10557 Carbon Tetrachloride 7.6 101811998 

MD21-98-0104 21-10551 Carbon Tetrachloride 6.4 9/311998 

MD21-98-0245 21-10557 Carbon Tetrachloride 4.8 101811998 

MD21-98-0226 21-10556 Carbon Tetrachloride I 3 101211998 

MD21-98-0239 21-10557 Carbon Tetrachloride 2.2 101711998 

MD21-98-0109 21-10551 Chloroform 56 91411998 

MD21-98-0104 21-10551 I loroform 29 9/311998 

MD21-98-0256 21-1 rm 1.3 10/811998 

MD21-98-0226 21-1 0556 IChloroform 0.76 10/211998 

MD21-98-0245 21-10557 IChloroform 0.69 10/S11998 

MD21-98-0109 21-10551 IChloromethane 7.8 9/4/1998 

MD21-98-0256 21-10557 Dichlorodifluoromethane 0.87 10/8/1998 

MD21-98-0239 21-10557 Dichlorodifluoromethane 0.68 1017/1998 

MD21-98-0138 21-10552 Dichlorodifluoromethane 0.65 9115/1998 

MD21-98-0226 21-10556 Dichlorodifluoromethane 0.62 101211998 

MD21-98-0114 21-10551 Dichlorodifluoromethane 0.59 9/1011998 

MD21-98-0154 21-10553 Dichlorodifluoromethane 0.59 911811998 

MD21-98-0239 21-10557 Ethytbenzene 2_9 101711998 

MD21-98-0245 21-10557 Ethylbenzene 2.3 101811998 -_.- . 

MD21-98-0198 21-10555 Ethylbenzene 1.8 9/2811998 

MD21-98-0256 21-10557 Ethylbenzene 1.3 101811998 

ER2004-0243 8-127 June 2004 



Work Plan lor MDA B 

Table B-30 (continued) 

Result Collection I 
SamplelD Location 10 Analyte Name (ppbv) Dale 

i MD21-96-0226 21-10556 Ethylbenzene ! 1.2 101211998 

MD21-98-0138 21-10552 ,E1hylbenzene 0.66 9/1511998 i 
MD21-98-0126 21-10552 Methylene Chloride 15 9/11/1998 

MD21-96-0226 21-10556 Styrene 1.2 101211998 ! 

, 
MD21-98-0239 21-10557 Styrene 1.1 10171199~ 

MD21-98-0245 21-10557 'Styrene . 0.87 101811998 

MD21-98-0109 21-10551 Tetrachloroethene 10 9/4/1998 

MD21-96-0104 21-10551 ,T etrachloroethene 4.4 9/311998 

MD21-96-0256 21-10557 iT etrachloroethene 1.5 10/8/1998 
, 

MD21-98-0245 21-10557 iTetrachloroethene 1.2 10/811998 

MD21-98-0239 21-10557 Tetrachloroethene 0.9 101711998 

MD21-98-0239 21-10557 iToluene 36 101711998 
, 

MD21-98-0256 21-10557 ,Toluene 26 10/8/1996 

MD21-98-0245 21-10557 iToluene 23 10/811998 

MD21-98-D226 21-10556 Toluene , 19 101211996 

MD21-96-0109 21-10551 
i 
:Toluene 16 9/411996 

MD21-98-0 126 21-10552 :Tofuene 15 9/11/1998 

i 
MD21-98-0198 21-10555 Toluene 13 9/2811998 , 
MD21-96-0176 21-10554 ,Toluene 11 9123/1996 

MD21-98-0170 21-10554 :Toluene 9.9 9/2211998 

MD21-98-0104 21-10551 Toluene 9.6 9/3/1996 

MD21-98-0 192 21-10555 ,Toluene 8.B 9/25/1998 

MD21-98-0138 21-10552 iToluene 7.8 9/15/1998 

MD21-98-0182 21-10554 Toluene 6.1 9/24/1998 , 
MD21-98-0214 21-10556 IToluene 4.9 9/30/1998 

MD21-96-0132 21-10552 'Toluene 4.1 9/1411998 

MD21-98-0154 21-10553 Toluene 4 9/18/1998 , 

MD21-98-0114 21-10551 Toluene 2.1 9110/1998 

MD21-98-0160 21-10553 ,Toluene 1.8 9/1811998 

MD21-98-0204 21-10555 Toluene 1,3 9/28/1998 
.. -

MD21-98-01 21-10553 Toluene 1.1 9/17/1998 , 

MD21-98-0220 21-10556 iToluene i 0.98 1011/1998 
I 

MD21-98-0132 21-10552 Trichloro-l ,2.2-trifluoroethane[1, 1 ,2-J 9.1 9/14/1998 , 
! MD21-98-0126 21-10552 Trichloro-l ,2,2-tJifluoroethane(1, 1,2-] 9 9/11/1998 

.... -

~D21-98-0170 21-10554 Trichloro-l ,2,2-trifluoroethane[1, 1,2-1 ! 4.4 9/2211998 ! 

MD21-98-0214 21-10556 Trichloro-l ,2.2-trifluoroethane[1, 1 ,2-J 2.9 9/30/1998 i 

L MD21-98-0192 i 21-10555 Trichloro-l ,2,2-trifluoroethane[1.1 ,2-J 2.5 9/25/1996 I 
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Work Plan for MDA B 

Table 8-30 (continued) 

Result Collection 
samplelD Location ID Analyte Name (ppbv) Date 

MD21-9B-0204 21-10555 Trichloro-l ,2,2·lrifiLJoroethane[l, 1,2-] 2,4 912811998 

MD21-9B·0198 21-10555 Trichloro--l ,2,2-tritILJoroethane[1 ,1,2-] 2.1 9/2811998 

MD21-98-o176 21-10554 Trichloro--l ,2,2-lrifILJoroethane[1 ,1 2.1 9/2311998 

MD21-98-0138 21-10552 Trichloro-l ,2,2-trifluoroethane[1 ,1 1,4 911511998 

MD21-98-0160 21-10553 ,T richlaro-l ,2,2-trifILJoroethane[1 1,4 911811998 
-""" 

MD21-98-0154 21-10553 Trichloro-l ,2,2-triflLJoroethane[I,1 ,2-] 1.2 911811998 

MD21-98-0148 21-10553 Trichloro-l,2,2-trifiLJoroethane!1 ,1 ,2-] 0.78 9/1711998 

MD21-98-0126 21-10552 Trichloroethane!I,I,I-] 190 
.... ~~----

MD21-98-0170 I 21-10554 Trichloroethane[1 ,1 ,1-) 100 912211998 

I 
MD21-98-0214 

, 
21-10556 Trichloroethane[I,I,I·] 46 9/30/1998 

MD21-98-0176 21-10554 Trichloroethane!I,1 ,1-J 45 9123/1998 

MD21-98-0204 21-10555 Trichloroethane[I,I,I'J 39 9128/1998 

MD21-98-0192 21-10555 ITrichloroethane[I,1 ,1-] 38 9125/1998 

MD21-98-0198 21-10555 ITrichloroethane[I,I,I-] 33 912811998 

MD21-98-0138 21-10552 Trichloroethane[1,I,I-] 30 I 911511998 

MD21-98-0182 21-10554 Trichloroethane[I,I,I-] 12411998 

MD21-98-0104 21-10551 :Trichloroethane[I,I,I-] 28 913/1998 

MD21-98-o160 21-10553 iTrichloroethane[I,I,1-] 27 911811998 

MD21-98-0154 21-10553 iT richloroethane[ 1 ,1 ,1-) 25 911811998 

MD21-98-0148 21-10553 Trichloroethane[I,I,I-) 16 911711998 

MD21-98-02S6 21-10557 Trichtoroethane!I,I, I·] 14 101811998 : 

MD21-98-0109 21-10551 Trichloroethane!1,1 ,1-) 13 914/1998 I 
MD21-98-o245 21-10557 Trichloroethane[I,I,I-] 10 101811998 

MD21-98-0239 ~chloroethane[I'l' 1-) 6.7 101711998 

MD21-98-0226 : richloroethane[l, 1,1-] 5,4 1012/1998 

MD21-98-0220 21-10556 ITriChloroethane[l, 1,1-] 3.7 .~ ,n9B 
.. ~----

MD21·98-0114 21-10551 Trichloroethane!l,l ,1-] 2.9 9/10/1998 

MD21-98-o109 21-10551 iTrichloroethene 120 9/4/1998 

MD21-9S-0256 21-10557 :Trichloroethene 92 101811998 

MD21-98-0104 21-10551 T richloroethene 56 91311998 

MD21-98-0245 21-10557 Trichloroethene 53 101811998 

MD21-98-0226 21-10556 T richloroethene 33 101211998 

MD2t-98-0239 21-10557 Trichloroethene 24 101711998 

I MD21-98-0132 21-10552 Trichloroethene H.5 911411998 

MD21-98-0220 21-10556 ,Trichloroethene 101111998 

MD21-98-0114 21-10551 iTrichloroethene 0.7 911011998 

MD21-98-0256 ITrichlorofluoromethane 0.84 
---J 

21-10557 
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Investigation Work Plan for MDA B 

Table 8·30 (continued) 
_ ...... 

! 

I 
Result Collection 

Sample ID LocationlD Analyte Name (Ppbv) Date 

MD21-98-0245 21-10557 Trichlorofiuoromelhane 0,77 r 101811998 
... 

MD21-98-0214 21-10556 Trimethylbenzene[I,2,4>] 5,4 9/3011998 I ......... _ ... 
MD21-98-0239 21-10557 Trimethylbenzene[I,2,4-J 4 101711998 

MD21-98-0245 21-10557 ,Trimethylbenzene[I,2,4>] 3.8 101B/1998 

MD21-98-0256 21-10557 !Trimelhylbenzene[1,2,4-] 2,4 101B/1998 

MD21-98-0198 21-10555 iTrimelhylbenzene[1 ,2,4-] 1,6 912811998 

MD21-98-0226 
• 

21-10556 !Trimelhylbenzene[1,2,4-J 0,6 10/211998 

MD21-98-0245 21-10557 iTrimelhylbenzene[I,3,5-J 1 101B/1998 

MD21-98-0239 21-10557 'Trimelhylbenzene[I,3,5-J 0,94 101711998 I 

MD21-98-0109 I 21-10551 Xylene (Total) 5,4 9/411998 

MD21-98-0104 21-10551 Xylene (T atal) 4.9 913/1998 

MD21-98-0138 21-10552 Xylene (Total) 2,7 9/15/1998 

MD21-98-0239 21-10557 Xylene[I,2-J 3.1 
I 

101711998 I 

MD21-98-0214 21-10556 Xylene[I,2-] 2,7 9/30/1998 

MD21-98-0245 21-10557 Xylene[I,2-1 2.7 101B/1998 

MD21-98-0198 21-10555 Xylene[I,2-] 2,2 9/28/1998 

MD21-98-0256 21-10557 Xylene!I,2-] 1.7 I 10/811998 

MD21-98-0226 21-10556 Xylene[I,2-] 1.1 , 101211998 

MD21-98-0138 21-10552 Xylene!I,2-1 0,83 9/1511998 

MD21-98-0238 21-10557 Xylene[1 ,3-]+Xylene[1 ,4-1 6,7 1017/1998 

MD21-98-0198 21-10555 Xylene!1 ,3-I+Xylene[1 A-I 6,5 9/28/1998 

MD21-98-0245 21-10557 Xylene[l ,3-I+Xylene[1 ,4-1 6 101B/1998 

MD21-98-0214 21-10556 Xylene[1 ,3-]+Xylene[1 ,4-1 5,7 913011998 

MD21-98-0192 21-10555 Xylene[1 ,3-I+Xylene[1 ,4-1 3,7 912511998 

MD21-98-0170 21-10554 Xylene[1 ,3-I+Xylene[1 ,4-1 3,3 912211998 

MD21-98-0256 21-10557 Xylene[1 ,3-]+Xylene[1 ,4-J 3,3 101B/1998 

MD21-98-0126 21-10552 Xylene[I,3-I+Xylene[I,4-1 3,2 911111998 

MD21-98-0176 21-10554 Xylene[1 ,3-I+Xylene[1 ,4-1 3,1 9/2311998 

MD21-98-0182 21-10554 Xylene[l,3-I+Xylene[I,4>] 2,3 9/24/1998 

MD21-98-0226 21-10556 Xylene[1 ,3-]+Xylene[1 ,4-1 2,2 101211998 

l_MD21-98-0154 21,10553 ,Xylene[1 ,3-]+Xylene[1 ,4-] ! 1.1 9/1B/1998 i 

June 2004 6-130 ER2004-0243 



Investigation Work Plan for MDA B 

Table 8-31 
Frequency of Detected Organic Chemicals in EMFLUX Samples Collected in 2001 at MDA 8 

Number 01 Number 01 Min Detect Max Detect 
Analyte Samples Detects (ng/m'/min) (ng/m'/min) 

Aliphatic Hydrocarbons 80 47 7.84 2844.31 

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 

Tetrachloroethene 80 19 0.18 19.97 

Trichloroethene 80 12 0.19 12.81 

1,2,4-Trimelhylbenzene 80 8 0.84 46.93 

1,3,5-Trimethylbenzene 80 9 0.93 16.29 

Xylenes 80 12 0.79 5.11 

Table 8-32 
Summary of EMFLUX Surface Soil Samples Collected in 2001 at MDA 8 

Sample ID Location ID Collection Date 

MD21-01-0323 21-11317 9/13/01 - 9/17101 

MD21-01-0324 21-11318 9/13/01 - 9/17101 

MD21-01-0325 21-11319 9/13/01 - 9/17101 

MD21-01-0326 21-11320 9/13/01 - 9/17101 

MD21-01-0327 21-11321 9/13/01 - 9/17101 

MD21-01-0328 21-11322 9/13101 - 9/17101 

MD21-01-0329 21-11323 9/13/01 - 9/17101 

MD21-01-0330 21-11324 9/13101 - 9/17101 

MD21-01-0331 21-11325 9/13/01 - 9/17101 

MD21-0 1-0332 21-11326 9/13/01 - 9/17101 

MD21-01-0333 21-11327 9/13/01 - 9/17101 

MD21-01-0334 21-11328 9/13101 - 9/17101 

MD21-01-0335 21-11329 9/13101 - 9/17101 

MD21-01-0336 21-11330 9/13/01 - 9/17101 

MD21-01-0337 21-11331 9/13101 - 9/17101 

MD21-01-0338 21-11332 9/13101-9/17101 

MD21-01-0339 21-11333 9/13101-9/17101 

MD21-01-0340 21-11334 9/13101 - 9/17101 

MD21-01-0341 21-11335 9/13/01-9/17101 

MD21-01-0342 21-11336 9/13101 - 9/17101 
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Table 8-32 (continued) 

Sample 10 location 10 i Collection Date 
, 

MD21-01-0343 21-11337 9/13101 - 9117101 

MD21-01-0344 21-11338 9113/01 - 9117101 

MD21-01-0345 I 21-11339 9/13101 -9117/01 

MD21-01-0346 21-11340 9/13101 - 9117101 

• 

MD21-01-0347 21-11341 9/13/01 9117/01 
, 

MD21-01-0348 21-11342 : 9113/01 9117101 
- ............. _ ..... 

MD21-01-0349 21-11343 i 9/13/01 - 9/17101 

i 
MD21-01-0350 21-11344 i 9/13/01 - 9117101 

MD21-01-0351 21-11345 : 9113/01 - 9117101 

MD21-01-0352 21-11346 i 9/13101 - 9117101 

MD21-01-0353 21-11347 : 9/13101 - 9117101 

MD21-01-0354 21-11348 I 9/13101 - 9/17101 
...... _ ............. _ .............. _ ..... -

MD21-01-0355 21-11349 9113101 -9117101 
..... _ ..... 

MD21-01-0356 21-11350 9/13101 9117101 

MD21-01-0357 21-11351 i 9113101 - 9117/01 -_ .. 
MD21-01-0358 21-11352 9113101 - 9117101 

MD21-01-0359 21-11353 9/13101-9117101 

MD21-01-0360 21-11354 1 9113101 - 9117101 

MD21-01-0361 21-11355 9/13101-9117101 

MD21-01-0362 21-11356 9113101 - 9117101 

MD21-01-0363 21-11357 i 9113101 - 9117101 

MD21-01-0364 21-11358 9/13101 - 9/17101 
.... _ ... 

MD21-0 1-0365 , 21-11359 9113101 - 9117/01 
... _ ..... 

MD21-01-0366 : 21-11360 9113/01 - 9117/01 

MD21-01-0367 21-11361 9/13101 - 9117/01 

MD21-01-0368 21-11362 9113101 - 9117/01 
....... - - ._ ........ _-

MD21-01-0369 21-11363 9113101 - 9117101 

MD21-01-0370 , 21-11364 9113101 - 9/17/01 

MD21-01-0371 I 21-11365 9113/01 - 9117/01 

MD21-01-0372 21-11366 9113/01 - 9/17/01 
-----------~ ----------- --........ _--

MD21-01-0373 21-11367 9113101 - 9117/01 

MD21-01-0374 21-11368 9113101 - 9/17/01 , 
MD21-0 1-0375 21-11369 9113101 - 9117/01 

.......... _ ..... 
MD21-01-0376 21-11370 9113101 - 9/17101 

MD21-01-0377 21-11371 9113/01 - 9117/01 

• MD21-01-0378 21-11372 9113/01 - 9/17101 

MD21-01-0379 21-11372 9/13101 - 9/17/01 
.......... _. 

MD21-01-0380 I 21-11373 9113101 - 9/17101 
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Table 9·32 (continued) 

SamplelD Location ID i Collection Date 

MD21-01-0381 21·11374 9/13101 - 9/17/01 

MD21-01-0382 21-11375 9113101 - 9/17/01 

I MD21-01-0383 21-11376 9/13101 -9/17/01 

MD21-01-0384 21-11376 9/13101 - 9/17/01 

MD21-01-0385 21-11377 9/13101 9/17/01 • 

MD21-01-0366 21-11378 9113101 - 9/17/01 

MD21-01-0387 21-11379 9113101 - 9117101 

MD21-01-0388 21-11380 9113101 - 9117101 

MD21-01-0389 21-11381 9113/01 -9/17101 

MD21-01-0390 21-11382 9/13101 - 9117/01 I 
MD21-01-0391 21-11383 9/13101 - 9/17/01 

MD21-01-0392 21-11384 9/13101 - 9/17101 

MD21-01-0393 21-11385 9/13101 - 9/17101 

MD21-01-0394 21-11388 9113/01 - 9/17101 

MD21-01-0395 21-11387 9113101 - 9/17101 

MD21-01-0396 21-11388 9/13101 - 9/17/01 

MD21-01-0397 21-11388 9113101 - 9/17/01 

MD21-01-0398 i 21-11389 9113101 - 9/17/01 

MD21-01-0399 21-11390 9/13101 - 9/17101 

MD21-01-0400 
I 

21-11391 I 9113101 - 9/17101 

MD21-01-0401 21-11392 9113101 -9/17101 

MD21-01-0402 21-11393 9113101 - 9117101 
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Table B-33 

Detected Organic Chemicals in EMFLUX Samples Collected in 2001 at MDA B 
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III III 0 iii ~ z ~ ~ >< 

MD21-01-0332 - . - - - - - - 7.04 12.81 - - -
MD21-01-0336 - - - 0.56 - - - 1.01 0.4 - - -
MD21-01-0337 - - - 0.26 - - - 0.29 - - - -
MD21-01-0338 - - - - - - - 0.38 - - - -

MD21-01-0339 - - - - - - - 0.2 - - - -

MD21-01-0340 - - - - - - - 0.28 - - - -
MD21-01-0341 - - - 1.12 - - - 0.5 0.5 - - -

MD21-01-0342 11.86 - - - - - - 19.97 1.06 - - -
MD21-01-0343 257.17 1.03 - - - - - 0.88 0.53 - - -

MD21-01-0344 63.27 1.49 14.91 - - - - 1.07 0.5 - 0.96 2.35 

MD21-01-0345 2844.31 - - - - - 52.2 - - 46.93 16.29 1.96 

MD21-01-0346 124.85 - - - - 31.54 - - - - - -
MD21-01-0347 128.14 - - - 0.83 - 3.96 0.76 0.33 1.46 2.72 2.9 

MD21-01-0348 50.15 - - - 0 - 1.35 0.19 0 1.2 - 1.42 

MD21-01-0349 19.04 - - - 0 - - - 0.6 - 1.02 1.48 

MD21-01-o350 249.84 - - - 0 - - - - - - -
MD21-01-0351 109.99 - - - 1.2 8.34 2.11 0.18 0 1.41 2.42 4.44 

MD21-01-0352 17.26 - - - 0 0 0 0.3 7.08 0.84 1.38 1.45 

MD21-01-0353 29.82 - - 0.44 0 0 1.56 4.69 4.55 0.87 1.38 2.02 

MD21-01-0354 20.25 - - - - - - - - - - 0.79 

MD21-01-0355 11.91 1 - - - - - - - 0.9 0.93 2.67 

MD21-01-0357 27.12 - - - - - - - - - - -

MD21-01-0359 15.16 - - - - - - - - - - -

MD21-01-0360 12.02 - - 0.88 - - - 1.7 1.1 - - -
MD21-01-0361 21.13 - - - - - - 0.35 0.19 - - -

MD21-01-0362 8.43 - - - - - - - - - - -
MD21-01-0363 43.25 - - - - - - - - - - -

MD21-01-0365 66.28 - - - - - - - - - - -

MD21-01-0366 38.47 - - - - - - - - - - -
MD21-01-0367 22.92 - - - - - - - - - - -

MD21-01-0369 11.56 - - - - - - - - - - -
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Table B·33 (continued) 
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Q. U '" Sample 10 ::;; '" os .s::; os ~ ." "!. "'l. ~ ID ID U jjj Z ~ ~ 

MD21·01·0370 16.34 - - - - - - - - - - -

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 - - - - - - - - - - 1.23 

MD21·01·0399 58.51 - - - - - - - - - - -

MD21·01·0400 64.55 1.1 - - 1.04 - - - - 2.5 3.31 5.11 

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 Soil and Sediment Samples Collected In 1994 at MDA B 
,...----,---.,-----r- ---,----,..----,-----,-----,,--.. - "'---r---, 

I
!!! I 

· i ~ 
~ ~ ~ E ,.... _ c:s 

e i <!i I ~.~ e c IE ~ ~ ~ 
(I) 5 e: e ~ rn -a (t) ~ .~ .~ 
D.. .- :5 - w (,J ';:: e 5 ..... ..... 
IE .... "0" g. 'g 2' o,~ IE:: ~,~ 

f_--'~"''"--+-~-f_--'c''--__t--':l!'''-__t-.c;:=.,'--"'---'~''-_\i--'«''''''--'-,-,a"''"__t---Ji::",c__t III i !!! 
AAA7501 21-01857 0-0.25 Sediment 19210 18483 -' 19358 19358 19358 

IE 
:s 
C 
l! 
~ 

19358 

, AAA7502 21-01857 0.25-0.5 Sediment 19210 18483 1 - 19358 19358,193561 - 19356 

AAA7503 • 21-01857 0.5-1.0 Sediment 19210 19483 - 19356 i 19356 19358 - 19356 
------+_-----\-----t---\-.---r---T----~--+_-_+--~ 

AAA7504 21-01858 0-0.25 Sediment 19210 18483' 19356 19356119356 - 19356 
f_----j---+_--_+---r- -~--r_-~-_+--+_-_+-_+---

AAA7505 21-01858 0.25-0.5 Sediment 19210 18483 - 19356 19356 19356 - 19356 

AAA7506 21-01858 0.5-1.0 Sediment 19210 18483 19356 19356 19356 - 19356 

AAA7507 21-01859 0-0.25 Sediment 19210' 18483, - 19356 19356 19356 19356 19356 

AAA7508 21-01859 0.25-0.5 Sediment 19210' 18483 - 19356 19356 19356 - 19356 
~-~----+-~~~~~.~+--~~ 

AAA7509 21-01859 0.5-1.0 1 Sediment 1 19336 ,18814 - 19336 19336,19336 - 19336 

AAB6946 21-01944, 0-0.5 i Soil 18724 i 18360 - 19351 19351 19351 i - 19351 
7----+---+---7----+-~+_-+--~--_+--+_--~ 

AAB6947 21-01945 0-0.5 Soil. 18724 18360' - 19351 19351,19351 - '19351 

AAB6949 21-01946 0-0.5 soil 18748 i 18374, - 19353 19353' 19353 

AAB6949 21-01947 0-0.5 Soil. 18748 18374, i 19353 19353 1 19353 

19353 

19353 , 
....... --.....{ f_---+_--_+----j-----.l-........ , 

I-AA __ B_69_5_0-+2_1_-0_1_9_48-+_0_-0_.5_+ __ S_0i_1 -t;_1_8,7",4 ... 8-+-1 18374 1 - 119353 ,19353 i 19353 -

AAB6951 21-01949 0-0.5 Soil 18748 18374 1 - i 19353 19353' 19353 - 19353' 

19353 i 

c-----j---+----+---~-_+--+_-_+---~-.--_+--~·---
1 AAB6952 21-01950 0-0.5 i SOil 18724 18360 - 19351 19351 19351 19351 19351 
r---" 

AAB6953 21-01951 0-0.5 Soil 18748 18374 1 - '19353 19353,19353 - 19353 
f-A-A-B-69-5-4-+2-1--0-1-9-52~--O--0-.5--~i---S-Oi-I-4-18-7-2-4+-1-8-36-0-r----~1-9-3-51-+1-9-3-51-+1-9-3-51~----+;~ 

----r-----~----_+----r----r--_+----+_--+_--~---+--~ 
AAB6955 21-01953 0-0.5 ! Soil 18724 18360' - 19351 19351 119351 - 19351 

+--~-4----'-.-i--+'.-'-'-+--'-.4---4---+- -
AAB6956 21-01954 0-0.5 i Soil 18724 18360 - 19351 19351 19351 - 19351, 
-~-~-_+----~--~-+--4---~' 

AAB6957 21-01955 0-0.5 Soil 1 18748 i 18374 - 19353 19353119353 19353 193531 

AAB6958 21-01956 0-0.5 Soil 18724 . 18360 - 19351 19351 19351 - 19351 1 
.... --.,-...::..:..---j~~r-:---'-.~~!--'-'-'-4-'-. 

AAB6959 21-01957 0-0.5 Soil' 18724 18360 - 19351 19351' 19351 - 19351, 

AAB6960 21-01958 0-0.5 Soil 18748 18374 - 19353 19353 19353 - 1193531 

19351 i AAB6961 21-01959 0-0,5 Soil, 18724 18360. - 19351 19351 19351 
I--:-c..,.----c-~---c-_+--_t"' .. - ..... 

AAB6962 21-01960 0-0,5 Soil' 18724 i 18360' - 19351 i 193511193_5_1+-_-+'_19_3_5_1 ' 

~ I .. '="_ ''V..:.'' __ ~Oll-+ ' __ 0..:.-0..:..5=--+-_S=-'0..:.il_.....:.18..:.7_48-+_18..:.3..:.7_4..:.. __ t-l..:.9..:.3..:.53:...Ll..:.9..:.35...:3-tI..:.l_93...:S..:.3t-_+l...:9..:.35 __ 3 
AAB6964 21-01962 0-0.5 Soil 18724 18360 - i 19351 i 19351 119351 - 19351, 

--~-+_--i 
AAB6965 21-01963 0-0.5 Soil 16724 18360. i 19351 19351119351 - 19351 i 
AAB6966 21-01964 0-0.5 Soil 18748 18374 - 19353 i 19353 19353 - 19353. 

rAAB~~~! .. 2_1_-O_1_9_6_5"-_0_-0_.5 __ -,-__ S_oi_I--l_l_8_72_4--,-_1~360 i - 19351 19351 19351 - 19351 
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Table 8-34 (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 

AAB6970 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 

AAB6972 21-01970 0-0.5 Soil 18748 18374 - 19353 19353 19353 - -

AAB6973 21-01971 0-0.5 Soil 18748 18374 - 19353 19353 19353 - -

AAB6974 21-01972 0-0.5 Soil 18746 18237 - 19346 19346 19346 - 19346 

AAB6975 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 -

AAB6977 21-01975 0-0.5 Soil 20172 18174 19981 19981 19981 19981 19981 -

AAB6978 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 -

AAB6980 21-01978 0-0.5 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 0-0.5 Soil 18744 18266 19053 19053 19053 19053 19053 -

AAB6983 21-01981 0-0.5 Soil 18744 18266 19053 19053 19053 19053 - -

AAB6984 21-01982 0-0.5 Soil 18744 18266 19053 19053 19053 19053 19053 -

AAB6985 21-01983 0-0.5 Soil 18744 18266 19053 19053 19053 19053 19053 -

AAB6986 21-01984 0-0.5 Soil 18746 18237 - 19346 19346 19346 19346 19346 

AAB6987 21-01985 0-0.5 Soil 18746 18237 - 19346 19346 19346 - 19346 

AAB6988 21-01986 0-0.5 Soil 18746 18237 - 19346 19346 19346 - 19346 

AAB6989 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 0-0.5 Soil 18746 18237 - 19346 19346 19346 19346 19346 

AAB6994 21-01992 0-0.5 Soil 18746 18237 - 19346 19346 19346 19346 19346 

AAB6995 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 

AAB6997 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 -

AAB6999 21-01997 0-0.5 Soil 18723 18236 19041 19041 19041 19041 19041 -
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Table 8-34 (continued) 
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MB7000 21-01998 0-0.5 Soil 18496 18312 19149 19149 19149 19149 19149 -
MB7001 21-01999 0-0.5 Soil 18496 18312 19149 , 19149 19149 19149 19149 

Soil 18496 • 19149 
, 

MB7002 21-02000 0-0.5 18312 19149 19149 19149 19149 -
~. 

MB7003 21-02001 0-0.5 Soil 18496 16312 19149 19149 19149 19149 19149 -
MB7004 21-02002 0-0.5 Soil 18496 16312 19149 19149 19149 19149 19149. -
MB7005 21-02003 0-0.5 

• 
Soil 18496 18312 19149 19149 19149 19149 19149 ~ 

MB7006 21-02004 0-0.5 Soil 18496 18312 19149 19149 19149 19149 19149 -
-

• AAB7007 21-02005. 0-0.5 Soil • 18496 18312 19149 19149 19149 19149 19149 -
MB7008 21-02005 0-0.5 Soil 18496 18312 • 19149 19149 19149 19149 19149 -

-
MB7009 21-02007 0-0.5 Soil 18496 16312 19149 19149 19149 19149 19149 • -

• 
AAB7010 21-02008 0-0.5 Soil 18496 16312 19149 19149 19149 19149 19149 

AAB7011 21-02009 0-0.5 Soil 18496 16312 19149 19149 19149 19149 19149 -
MB7012 21-02010. 0-0.5 Soil 18496 18312 i 19149' 19149 19149 19149 19149 -
MB7013 21-02011. 0-0.5 Soil 18496 18312 : 19149 19149 19149 19149 19149 -
MB7014 21-02012 0-0.5 Soil 16721 18281 • 19150 19150 19150 19150 19150 -
MB7015 21-02013 0-0.5 Soil 18274 18360 - 19351 19351 19351 - • 19351 

MB7269 21-02566 0-0.25 Sediment 19220 18558 - 19495 19495 19495 - 19495 

AAB7270 21-02566 0.25-0.5 Sediment 19220 18558 - , 19495 19495 19495 - 19495 

MB7271 21-02566 0.5-1.0 Sediment 19220 18558 - • 19495 19495 19495 - 19495 

MB7272 21-02567. 0-0.25 Se 19220 18558 : - 19495 19495 : 19495 - 19495 

MB7273 21-02567 0.25-0.5 Sediment 19220 18558 - 19495 19495 19495 - 19495 

i AAB7274 21-02567 0.5-1.0 Sediment 19220 18558 - 19495 19495 19495 - • 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 1994 at MDA B 

i i 

: Frequency of I Frequency of 
Detects Nondetects 

: . Number : Number Concentration Background Above I Above 

I of of Range i Value' Background ' Background 
i Analyte Medium Analysas i Detects (mg/kg) (mg/kg) Value Value 

I Alumin~m Soil i 70 70 1990 to 15000 29200 0/70 0170 

Sediment 15 15 6.27 to 7740 15400 0/15 , 0/15 i .~~ . . 
Antimony Soil 70 0 [0.2 to 5.6] 0.83 0170 14nO 

Sediment. 15 0 [0.21 10 1.5] 0.83 0115 1115 

i Arsenic Soil 70 22 [0.44 to 4.5) i 8.17 0170 0170 
r 

Sediment 15 : 10 [1.1]t04.6 3.98 3115 , 0115 , 
Barium SoU , 70 60 [21] to 192 295 0170 0170 

: Sediment 15 15 50 to 181 127 5115 0115 

i Beryllium Soil 70 4 [0.21 10 1.0] I 1.83 
I 

0170 0170 

L Sediment 15 1 [0.41] to 1.1 1.31 0115 0115 

i Cadmium . Soil 70 1 [O.05J to 2.5 0.4 WO 45170 
! r Sedimenl 15 2 [0.21]10 1.2 0.4 2115 9115 

I Calcium Soil 70 64 78310 3880 I 6120 ono 0170 

Sediment 15 15 1.210 2180 4420 0115 0/15 

i Chromium SoU 70 61 [1.3]10 9 19.3 0170 0170 

I Sediment 15 15 3.5 to 15.5 10.5 6115 0115 

I Cobalt Soil 70 0 [0.83 to 6.6) 8.64 0170 0/70 

! Sediment 15 a [1.6 to 6.7] 4.73 0115 5115 
, 

-_ .. 
i Copper SoU 70 38 [0.94) to 15.6 14.7 1/70 0170 
I 

_________ M._ 

Sediment 15 15 7.6 to 24.4 11.2 12115 : 0115 

I Iron Soil 70 70 2850 to 15000 21500 ono 0170 

! Sediment 
... 

15 15 1.18 to 8420 13800 0115 0115 
, 

! Lead Soil 70 70 6.3 to 54.7 : 22.3 24/70 0170 

! Sediment 15 15 14.9 to 56.6 19.7 13115 0115 

i Magnesium Soil 70 31 [390] to 2150 4610 0170 0/70 
.. ----i 

Sediment 15 10 l.4to 1600 2370 0115 0115 

Manganese Soil 70 70 : 75.6 to 448 671 0170 ono 
r--

Sediment 15 15 146 to 759 543 1/15 I 0115 
i 

M. ____ .... , 

! Mercury Soil 50 2 [0.02] to am 0.1 0150 0150 : 
Sediment: 14 14 ! 0.04 to 0.88 0.1 11/14 0114 

Nickel i Soil 70 8 [1.8] to 11.4 15.4 0170 0170 

Sediment 15 0 [0.6310 6.6] 9.38 0115 0/15 ! 

POlassium Soil 70 25 [326] to 1680 3460 0170 0170 

: Sediment 15 9 i 1.33 to 1970 2690 0115 0115 
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Table B·35 (continued) 

I I I Frequeney of ! Frequency of I 
Detects : Nondeteets • 

, Number : Number Concentralion • Baekground Above Above 
I 

, 
of of Range Value' Background Background 

, Analyte Medium Analyses i Detects (mg/kg) (mglkg) Value Value 

: Selenium Soil 55 0 [0.62 to 0.75] 1,52 0155 0/55 

• 
Sediment 15 0 [0.55 to 0.73] 0.3 0115 15/15 

: Silver So;1 • 70 0 [0.06 to 2.3] 1 OfTO 19170 

: Sediment 15 12 [2,1] to 16.5 1 12115 3/15 

Sodium I Soil 56 0 [30.9 to 261] 915 : 0156 0156 

: Sediment 15 , 0 [10.3 to 101] 1470 0/15 0115 

• Thallium Soil i 70 0 [0,2 to 0.69] 0.73 ! OfTO ono 

'~ .. 
Sediment 15 ! 0 .+[021 to 0.7] 0.73 0/15 0115 

Uranium I Soil 38 38 : 1.271011.1 1.82 30138 0138 

Sediment: 15 ! 15 1,91 to 6.67 2.22 13/15 0115 

Vanadium Soil 
• 

70 30 ! 3.5 to 20.6 : 39.6 0170 0170 

Sediment 15 ! 11 [7.3J to 22.2 19.7 2115 0/15 

Zinc Soil 70 70 12.2 to 137 48.8 7170 OfTO I 
• Sediment: 15 15 24.9 to 31 60.2 10/15 0115 

• Background values from LANL 1998, 59730. 
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Table B-36 
Inorganic Chemical Results above Background Value in Surface Soil 

and Sediment Samples Coiiected in 1994 at MDA B 

9 '" e ,.. E E .. 
" g " " " i:' E 

! 0 E 0 .2 E .~ 'E li c " '" .r::: j E c - .. 
" ';: 

'" 1 ! " E e .. Q. 'D '" ~ j I u ., 'C 'D ~ Q. .. C " 0 :i .. tl J:: 0 8 ~ :ll! 0; 
III U u ::E IJI 

ISoil Background Value' 0.83 B.17 295 0.4 19.3 8.64 14.7 22.3 671 ·0.1 1.52 

Badlment Background Value' 0.83 3.98 127 0.4 10.5 4.73 11.2 19.7 543 0.1 0.3 

§ M § N M M 8 ~ ~ 8 0 'i! " 0 N 
+ + + " + + w + w w w W w + w w w 

Residential Soil Screening Level. (mglkg), ~ w ~ ;;;: ~ 
N ~ W ~ " ~ ~ '" C> "' C> 

.. .. 1:':: .. - ..; - -
AAA7501 21<11857 O.00.{).25 Sediment -' - 1 11.9 33.9 - 0045 0.58 (Ur -I - - -

AAA7502 21·01857 0.25.{).50 Sedimenl - - - 10.52 (uy 11.2 - 13.5 33.6 - 0.46 0.58(U) 

AAA7503 21<)1857 0.50·1.00 Sediment - - . - - - - - - 0.57 0.55(U) 

AAA7504 21<)1858 0.00·0.25 Sedimenl - - - - - - - 28.5 - 0.35 0.57(U) 
f- -- ----------.- - ---._-

AAA7505 21-01858 0.25·0.50 Sediment 4.4 (J)' 134 0.57 (U) - 6.7 (U) - 38.6 759 0.55 O.58(U) 
...... -

AAA7506 21-01858 0.50·1.00 Sediment - - - 11.1 - 12 33.6 - 0.58 O.55(U) 

AAA7507 21-01859 0.00-0.25 Sediment - 4.5(J) 171 0.9(U) 12.6 5(U) 211.6 52.7 - 0.67 M5(U) 

AAA7508 21-01859 ~- 4.6IJ) 181 O.04(U) 15.5 5.1 (U) 24.4 56.6 - 0.88 O.57(U) 

AAA7509 21-01859 - - 0.42 (U) - - 14 27.4 - - M3(U) 

AAB6946 21-01944 O.00.{).50 - - - - - - - - - - -

AAB6947 21-01945 0.00·0.50 Scil : - - - - - - - - - -

AAB6949 21-01947 O.00.{).50 Soit I - - - O.54(U) - - - - - - -

AAB6950 21-01948 0.00-0.50 Scil - -I 1.1 (U) - - - - - - -
.. 

AAB6951 21-01949 O.00.{).50 - I O.89(U) 

MB6952 21-01950 0.00·0.50 Scil - - - - - - - - - - i -
AAB6953 21-01951 0.00-0.50 Scil - - - 097 (U) - - . - - - - I, -
AAB6954 21-01952 0.00-0.50 Soil - - - 062 (U) - - - - - -

i 
-

AAB6955 21-01953 0.00.{).50 Scil - - - O.S(U) - - - 31.2 - -
1 

-

AAB6956 21-01954 0.00-0.50 Soil - - - - - - - - - - I -
AABS957 21-01955 O.OO.{)'sO Soil - - - 0.54 (U) - - - 40,4 - -

! 
-

MB6958 21-01956 0.00.{) 50 Soil - - - - - - - 24.6 - - -

AAB6959 2H)1957 0.00.{)'s0 Soil - - - 0.68(U) - - - 54.7 - - -

MB6960 21-01958 0.00.{) 50 Soil - - - 1.1 (U) - - - 23.3 - - -

AA86951 21-01959 O.00.{).50 Soil - - - - - - - 22.9 - - -

AA!l6962 2Hl19BO 0.00-0.50 I Soil I - - - 0,42 (U) - - - 22.5 - - -
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E II ~ 

~ 
'2 u 
:!i 5 

1 1.82 48.8. 

1 2.22 60.2 

~ 
. 9 <!; ;; ,. 

w + w w 

~ II!! ~ ~ 

'" -
10.5 5042 (J)' - 802 

12.5 5.92IJ) -
3A(J) I -

2.MIJ) -

12 4.01 (JI - 78.8 
........... .-

14.7 5.32 (J) - 80.8 

11.1 6.3 (J) 21 129 

16.5 5.59(J) 22.2 131 

8.3 6.67 IJ) - -
- 8.64 IJI - -
- 9.68(J) - -
- - - -
- - - -

3.97 (JI -
- 7.21 (J) - -
- 2.51 (J) - -
- 2.89 - -
- 2.66 - 54.2 

- 1.93 - -
- 3.6 (J) - -
- 2.46 - -
- 3,65 - 66.3 

- 3.63 (J) - -
- 4.88 - -
- 2157 - -
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Table B·36 (continued) 

I 
I I ! ! 

I 

, 
I 

9 9 
1:' e E ill E c: g .a " E E ! 0 E 0 .!l E " k c: i!:' " " :; .c: " E ~ E g 'iii .. co ::I "E k 3 'i'i 

is. ;; ::I Q. ." '" ~ ~ c: .. E " '" j ." 0 8 Q. .. c: .l!l f! c: " m 0 L .! ~ c: <1 ~ 8 " 
.. 

~ ~ !:. ill , -' ... -' 2, ' (ij ::> 

Soli Background Value 0,83 i 8,\7 295 0,4 1 19.3 8.64 14.7 22.3 671 '().1 1.52 1 1.82 39.6 48.8 

Sediment Background Value 0.83 i 3.98 127 0.4 ' 10.5 4.73 11.2 19.7 543 
, 

0.1 0.3 
, 

1 2.22 19.7 00.2 , 

: 

I 
M 

~ 9 
! 

M ." 

~ 9 IN :t} e;; ~ :t ~ a iii "i! ~ ~ "i! • • ;;: uJ uJ uJ W W UJ W W uJ w 
,Residential Soil Screening Leyels (mglkg) '" w 

~ ~ ~ i;j '" w ill ~ ~ 0; ~ .~ 
~ 

:;; ... ~ I;; q 
~ ~ ~ •••• 'r:" M 

ISWMU 21.(115 
, 

21'()1961 ! 0.00-0.50 - 10.59 (U) , : AAB6963 Soli - - - -

~ 
- - - 2.82IJ) - -

• AAB6964 , 2H)1962 
, 

: -: O.OO.().50 Soil - - - - -
I ..... ' 

- - 3.48 - -
AAB6966 121.(11964 O.QO.<l.50 Soil - - - 10.67IU) - i - - -. - 14.15 IJ) -

, , - ,-
ME6967 21.(11965 O_OO.().50 Soli - - - - : - 124.7 - - I - _. 4.21 1- -
AAB6966 : 21'()1967 O.QO.<l.SO SoH - - - - - - - 31.4 - - - 3.6 - 137 

.... 

MB6970 ! 21<)1968 i 0.QO.<l.50 Soil - - - - - - - 31.5 - - - S24 I - , -
: AAB6972 : 21'()1970 OQO.<l.50 Soil : - - -I - - - - 23.6 - - - - - -

MB6973 21'()1971 O.OO-O.SO Soil - - - 1.21Uj 
.. - 1156 46.2 - - - - - 60.7 

, 

AAB6974121'()1972 00(J.0.50 I Soil , - - - 0411U) - - 1- ; - - - - 211U) - - -
: AAOO97S 21.()1973 O_OO.().50 Soil - - - O.S9(U) - - .- 23.8 - - - 2.1IU) - - -

AAB6979 • 21'()19n O.QO.<l.50 Soil - - - 0.42IU) - - - - - - - i 2.1IU) - - -
MB69BO 1.21<)1978 : O.OO.().50 Sol - - : 0491U) - - ;-1- i 2.1 lUI -. - - - - - -

· ME6981 ' 21.()1979 O.OO.().50 Soil - - - O·6BIU) - - - 23.1 - - - 22(U) - - -

AAB6982 21'()1980 O.OO-O.SO Soil - - - O,4SIU) - -
. ! . 
i -: -' - - - 2.1IU) - - -

MB6S83 2H)I981 i O.OO-OEO Soil - - - 0.43(U) - - - - - - - 2.2IU) - --
, 21'()1982 

, 

AAB69B4 : O.OO'().50 Soli - - - 0.43IU) - - 1- - - - - 2.1IU) - 1- -
· ME69BS 2H)19B3 0.00.;).50 Soil - - - 0.41IU) - - - - - - - 2.1IU) - - -

AAB6986 O.OO-O~ !-
, 

21.()1964 Soil - - - 0.47IU) - - - - - - 2·1IU) - - -

MB69B7 2Hll995 • 0.(04).50 , Soil - - . - O.43IU) - I - - - - - - 2.1 IU): 3.08 - -, 
AAB6988 21'()1986 0.00-0.50 , SoU - - - 2.5 - - i - 32.1 - - - 2.3(U) 2.95 - 53.1 

M ____ 

:AAB6989 21'()19B7 O.QO.<l.50 Soil - - - 0.94 IU) - - - - - - - 2.1IU) 2.35 - -
'AAB6990 ' " 

, .. -
~ 

, 
214)1986 • 0.1JO.0.50 Soil - ,- - , - - - - - , - .2.2IU) 3.35 - -

, MB6991 21'()19S9 O.QO.<l.50 Soil - - - 066 IU) - - - - - - i 2.3IU) 3.25 - -
AA66992 21,;)1990 000-0.50 1 Soil - - - IO.45IU) - - - ; 24.8! - - - 2.3IU) 4.54 - -

MB6993 21'()1991 : 0.004).50 ' Soil - - - 0.62(U) - I - .-26.6- - - 22(U) 11.1 
, -

MB6994 21'()1992 0.00-0.50 • SoU - - - O.S3IU) - - _I __ 1_ - - 2.2IU) 6.01 - -. 

M66995 21.()1993 Oooosol Soil - - 0.43IU) - - - 22.91- - - 2.2(UI 7.82(J) - -
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Table B-36 (continued) 

5! " 5! >- E E '" E 
~ g " " E 

E ~ 

" ~ ~ E " .!1 0 0 E " 'E ~ " :; " E '2 'E 'i '" " '2 ~ " '6 c. a " e c. 'C '" ~ ~ '2 .. 
E " '6 

~ ! .~ 'C <l C. '" 
~ " E ~ " tA 0 " " ~ c'i 0 0 " '" " Q; 

~ 
~ 

...J Q ::; III 0 0 ...J ::; ::; (/) iii :::> N 

Soil Background Value 0.83 8.17 295 0.4 19.3 8.64 14.7 22.3 671 -0.1 1.52 I 1.82 39.6 48.8 

Sediment Background Value 0.83 3.98 127 0.4 10.5 4.73 11.2 19.7 543 0.1 0.3 1 2.22 19.7 60.2 

'i' ~ 0 N ~ ~ ~ ~ N N N v 
8 0 0 0 0 N 'i' 'i' 'i' 'i' 0 0 0 

+ + + + + 0 + + w + w w w w w + w w w w + w w 
Residential Soil Screening levels (mg/kg) ~ w ~ :;: ~ N ~ W ~ 8 ~ 0; W ro ~ 

m "' ~ ;;; CO> "' "' ::; ~ '" ~ ~ ~ - ~ '" ~ 

SWMU 2Hl15 

AAB7000 21-01998 0.00-0.50 Soil 5.2IU) - - 0.52IU) - - - - - - - - - - -

AAB7001 21-01999 0.00-0.50 Soil 5.IIU) - - 0.51IU) - - - - - - - - - - -

AAB7002 21-02000 0.00-0.50 Soil 5.3IU) - - 0.53IU) - - - - - - - - - - 65 

AAB7003 21-02001 0.00-0.50 Soil 5.3IU) - - 0.53IU) - - - - - - - - - - 61.8 

AAB7004 21-02002 0.00-0.50 Soil 5.2IU) - - 0.52IU) - - - - - - - - - - -

AAB7005 21-02003 0.00-0.50 Soil 5.1IU) - - 0.51IU) - - - - - - - - - - -
AAB7006 21-02004 0.00-0.50 Soil 5.4 IU) - - 0.54 IU) - - - 27.8 - - - - - - -

AAB7007 21-02005 0.00-0.50 Soil 5.2IU) - - 0.52IU) - - - - - - - - - - -

AAB7008 21-02006 0.00-0.50 Soil 5.3IU) - - 0.53IU) - - - - - - - - - - -

AAB7009 21-02007 0.00-0.50 Soil 5.2IU) - - 0.52IU) - - - - - - - - - - -

AAB7010 21-02008 0.00-0.50 Soil 5.3IU) - - 0.53IU) - - - - - - - - - - -

AAB7011 21-02009 0.00-0.50 Soil 5.IIU) - - 0.51IU) - - - 29.7 - - - - - - -

AAB7012 21-02010 0.00-0.50 Soil 5.IIU) - - 0.51IU) - - - 42 - - - - - - -

AAB7013 21-02011 0.00-0.50 Soil 5.6IU) - - 0.56IU) - - - 51.6 - - - - - - -

AAB7014 21-02012 0.00-0.50 Soil - - - - - - - 25.1 - - - - - - -

AAB7015 21-02013 0.00-0.50 Soil - - - - - - - - - - - - 3.94 IJ) - -

AAB7269 21-02566 0.00-0.25 Sediment 1.5IU) - - 1.2 15.4 IJ) 4.8IU) 14.6 38.5 - 0.21IJ) 0.62 IU) 3 5.46IJ) - 73.8 

AAB7270 21-02566 0.25-0.50 Sediment - - 140 1.2 - 51U) 16 41.8 - 0.26IJ) 0.72IU) 3.4 4.36IJ) - 83.2 

AAB7271 21-02566 0.50-1.00 Sediment - - 134 0.86IU) 12.1 IJ) - 16 40.9 - 0.45IJ) 0.73IU) 9.4 3.9IJ) - 81.8 

AAB7272 21-02567 0.00-0.25 Sediment - - - 0.6IU) - - 11.7 - - - 0.67IU) 2.2IU) - - -

AAB7273 21-02567 0.25-0.50 Sediment - - - 0.41 IU) - - 11.4 22.4 - - 0.62IU) 2.IIU) - - -

AAB7274 21-02567 0.50-1.00 Sediment - - - 0.76IU) - - 13.7 27.3 - - 0.72 IU) 2.4 IU) 6.13IJ) - -

Note: Units are mg/kg. 
a Background values from LANL 1998, 59730. 

b Soil screening levels from NMED 2004, 85615. 

c EPA Aegion 9 PAGs 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. 

U = The anaryte was not detected. 
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i Analyte 
;-:-'" '" 

i Americium-241 

Work Plan for MDA B 

Table B·38 
Frequency of Detected Radionuclides above Background Value 

in Surface Soil and Sediment Samples Collected in 1994 at MDA B 

! I i 
Number , Number i Background 

of I of 'Concentration Value' 
Medium Analyses Detects I Range (pCilg) (pCi/g) 

Soil 70 I 29 [0 to 3,9J 0,013 

Frequency of 
Detects Above 
Background 

Value 

i 29170 

0115 Sediment 15 i ° [-0.0910 0.25] 0.04 

I CesiU';'--1-34---+f--_S,-0,-il_+-_l..:.9_+_c::2_-+_..![,,-,0.0073] 10 0.21 nla 

Soil 47 43 i [0.025]10 3.1 1.65 

2119 

43147 
;-:-------_+~--~----4_ 
Cesium-137 i Sediment 15 15 0.19100.94 0.9 15/15 

f-C,-O..:.b_al_I-,-60 ___ +-~S,-Oi_I_f--_15~ f-! __ 1_-+_~~_.OO~5,-2..:.IO,-0,-.,-04_6~)_+-_..:.N,-a __ ~f--_l,-I_15~~ 
Plulonium-238 ! Soil 85 28 [-0.0013] 10 0.06 0.023' 28185 

• Sedimenl 15 3 i 0.0004100.015 0.006 3115 

• Plutonium-239 Soil 70 57 [0.0062] to 6.5 0.054 67170, 
--'----1----r----t---'----'----t-----I .. ---~ 

Sediment 15 15 0.0698 to 5.33 0.068 15115 i 
~------_+--~_+----_r----~--~--~--_+------~------~ 
Ruthenium-l05 Soil 15 0 [0.075 to 0.23) nla 0115 

! Sodium-22 Soil i 17 2 [0.0075) to 0.27 N8! 2117 

, Strontium-gO Soil 70 20! [-0.02) to 8 1.31 20170 

Sediment 15 i 3 [0.01] 100A8 1.04 3115 

Thorium-228 r-_S_O_il_+-_5_-t __ l i 3.24 to 6.97 _2=-.=-28~_+-__ 1-,/5~---. 
• Sediment 1 0 [4.66 to 4.66] 2.28 i 0/1 

Trilium r-_S_O_il_.,-_7_0_ ... ! __ 3_1_-t-_...:I-o.128] to 6.19 nla 31170 

Sediment. 15 12 [1.25E-02] to 7.98E-02 0.093 15/15 

Uranium-234 Soil 3 3 0.96 to 1.22 2.59! 3/3 

Uranium-235 .~-,S..:.0,-il_f--_3=-4 __ +--,-13_~! __ -..![=-0 . ..:.06~]..:.tO=-0=-.,-~ ____ +-__ =-0c::.2 __ ~ ____ 13=-~=-4 __ -4 
• Sediment! 1 1 0.269 to 0.269 0.2 111 

Uranium-238 Soil 3 3 1.07 to 1.3 2.29 313 

Background values from LANL 1998, 59730. 
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Table B-39 
Organic Chemicals Detected in Surface Soil and Sediment" Samples Collected in 1994 at MDA B 

.. 
<: .. 
<> 

'" I!! <: 
.c l!! e "E i e i € E c a ~ Iii 2 E <> .i c 

3l 0 .. 
..J IX! _. 

8: 9 + w w 
Residential Soil Screening Levels ~ ~ 

N N 

(mglkgt <D <D 

SWMU 21-015 

AAB6953 21-01951 0.00-0.50 Soil 0.72 0.65 

AAB6958 21-01956 0.00-0.50 Soli - -
: 

AAB6960 21-01958 0,00-0,50 Soil - -

AAB7002 , 21-02000 0,00-0,50 Soil - -

Note: Units are mg/kg. 

a No organic chemicals were detected in sediment samples. 
b Soil screening levels from NMED 2004,85615. 

~ 
(ij .. .. .c .l!I c '" E .. .. co 

:; .c 
~ iii -c '" .c -I!! I!! lil .s= 

0 0 c. 

'" ::J ~ ;;. 
;;:. = !!! a :;;;-

~ '2 il 2 ! ~ c c 
i G> .x ~ .... iii IX! 

8: ~ !iI • co N 
+ + + co 
w w w + 
~ ~ .... w 
:l N "': ... 

<D '" N 

0.8 O.4r , 
I 

- - 0.92 0,5 

- - 0.52 -

- - - -

c EPA Aegion 6 human health medium-specific screening levels 2003-2004 (EPA 2003, 81724). 

d ~ = Not available or below background value. 
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l" e <: g .. 0 
! Q. ;; .r:; 

E .. 1 i ~ 0 
-.... ~~--... -

~Oil Background Valuell 

!sediment Background Value· 

Table B-4O 
Radlonucllde Analyses Above the BV in Surface Soil 
and Sediment Samples Collected in 1994 at MDA B 

\ 

~ 
: I 

co '" .... .., 
~ ! 

<:> 

~ .... 
! 

... <)I 'l' .., 
'" E E '" E ::> '7 ~ 

.~ 'l' e ::> " E 'u E 'c 'c E ; ~ 
.2 : 

! 

't: :::I . :::I 

.~ 0 I ~ I ~ 'C .. 
~I 

u; -:Il! !i el '" ~ en Ei: .... 
0.013 : nJal.l ; 1.65 0.054 nla ' 1.31 

0.04 n/a 0.9 nla .006 0.068 nla 1.04 

iR""ldential Screening Action Levels (pC'gl 39 5.3 

~023 
i L2 .. 49 44 1.5 5.7 

~WMU 21-015 

: AAA7501 21·01857 0.00.().25 Sedlmen! -" - - 1.32 (J)' -
iAAA7502 : 21.()1857 0.25.().50 Sediment! - - - - - 1.34 (J) : -

AAA7503 21-01857 0.50-1.00 Sediment - - - - - 0.972 (J) - -
!AAA7504 21-01858 · 0.00·0.25 Sediment - - - 1.16(J) -

:AAA7505 21·01858 0.25·0.50 Sediment - 0.936 - 1.69 (J) -

! AAA7506: 21·01858 0.50·1.00 Sediment - - - - - 1.56 (J) -

:AAA7507 2H)1859 0.00-0.25 Sediment - - - - 0.0107 1.66 (J) - -
iAAA7506 21·01859 I 0.25·0.50 Sediment - - - - 0.0146 533 (J) - -
:AAA7509 21.()1859 0.50-1.00 Sediment - - - - - i 1.22 - -
AAB6946 21-01944 ! 0.00·0.50 Soil - - - - - '1.76 (J) - -

·AAB6947 21-01945 · 0.00-0.50 • Soil - - - - - 0.154 (J) - -
~ .... 

AAB6949 21-01947 0.00-0.50 Soil - - - - - 0.137 (J) - -
AAB6950 21'()1945 0.00·0.50 Soil - - - - - 0.061 (J) -
AAB69S1 21·01949 ! 0.00-0.50 Soli - - - - - 0.595 (J) - -
AAB6952 21·01950 0.00-0.50 • Soil - - - - - 0.538 (J) - -
AAB6953 21·01951 0.00.().50 Soil - ,- - - - '0.248 (J)' - -
AAB6954 2H)1952 0.00·0.50 Soil - - - - - 0.609 (J) - -
AAB6955 21-01953 ! 0.00·0.50 Soil - - - - - 1.100(J) - -

:AA96956 21·01954 0.00-0.50 Soil - - - 0.828 (J) - -
! AAB6957 21·01955 0.00-0.50 Soil - - - - - 0.272 (J)' - :1.6(J) 

AAB6956i 2H)1956 .0.00-0.50 Soil - -- - - - 1.39 (J) - -

AAB6959 21-01957 0.00-0.50 . Soil - - - - 0.048 (J 3.603 (J) - -
AAB6960 21-01958 0.00-0.50 Soil - ! - - - - 1.71 (J) - -
AAB6961 : 21-01959 0.00-0.50 Soil - - - - I - 0.663 (J)' - -

· AAB6962 , 21-01960 0.00·0.50 I Scil - - - - - 3.74 (J) - -
!AAB6963 21·01961 0.00-0.50. Soil - - - - - 0,0901 ( - -
AAB6954 21·01962 0.00-0.50 Soil - ! - - - - 0.931 (J) - -
AAB6965 21'()1963 0.00-0.50 Soil - - - - ! - 0.262 (J)' - -
AAB6966 21'()1964 0.00·0.50 I Soil i - - - - - - .18 (J 

AAB6967 21·01965 0.00·0.50 Soli i - - 2.13 (J) - -

AAB6966 21·01966 0.00·0.50 Soli - - - - 11.26 (J): -
L ___ --::-; .... 

i AAB6969I 21·01967 .0.00-0.50 Soil - - - - - 1.22(J)I -
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2.28 0.766 0.2 

2.18 0.093 0.2 ! 

2.0 690 17 
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.. _' 

- I -
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- - - ! 

- - 0.269 : 

- i - -

- - -

- - - ~-! 

- - -
- i - -

.... -
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- - -
- 6.48E·02 -
- i - -
- - - i 

- 4.10E·02 -
! 

- - -
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- - - i 

- 9.17E·02 - ! 

- 2.32E·02 (J -
-

· 

- - ! 
- 2.54E·02 -
- - -, 
- • 2.B1E-02 -
- - , - : 

- - - i 

i 3.71E'()2 - : 
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Table B·40 (continued) 

: 

I~ ~ 

! 

.., 
~ ... 

'"' ~ 'l' ... .... 'l' 
.., ." 

e e i IS '"' '"' 
~ 

E E ~ ~ 
'" g ! '" '7 ~ 

E 
, ::> ::> ::> IS E 

~ 0 "5 E E C 'c E 1! ::> E ::> ii ~ 
:> .'" :> ::> S ~ 

::>. ·c ::> '" l u ~ '" ';;; : iii .c 
~I~ 0 

~ : ..s '" i ~ ~ ~ 8 ~ f' e 
Q .. ii: :::> 

Isoil Background Value 0.013 NA 1.65 nla 0.023 0.OS4 nl. i 1.31 2.28 0.766 0.2 
! 

!sediment Background Value 0.04 nla 0.9 nla 0.006 0.068 nla 1.04 2.18 0.093 0.2 

Residential Screening Action Levels (pCllg) ~ 5.3 1.2 49 44 1.5 5.7 2.0 890 17 

SWMU 21-015 

MB6970 21-01966 0.00-0.50 Soil - - : - - - 0.773 (J) - - - 3.09E-02 -

AAB6972 21·01970 0.00-0.50 Soil : - - - - - 0.291 (J) - - - 1.11 (J) -

AAB6973 21-01971 O.oo-O.SO Soil - - - - 0.442 (J) - - - - -
AAB6974 2HJ1972 0.00-0.50 Soil - - - - 0.128 - - - - -
AAB6975 21-01973 0.00-0.50 Soil - - - - 0.275 0.27 - 4.34E-02 

'-
AAB6976 21-01974 i 0.00-0.50 Soil 0.02 - - 0.414 - - - -
MB69n 21-01975 O.OO-O.SO Soil i 0.042 - - - - - - -

MB6978 21-01976 O.OO-O.SO Soli - - - - 0.06 : - - - 6.10E-02 i -
MB6979 21-01977 0.00-0 SO Soil 0.078 - - - - 0.536 - - 3.13E-02 0.36 

AAB6980 21-01978 0.00-0.50 Soil 0.067 - - - - 0.913 - - 4.68E-{)2 

AA66981 21·01979 0.00-0.50 5011 0,041 - - - - 0.729 - 4.63E-02 0.36 
-

:AAB6982 21-01980 0.00-0.50 Soli 0,05 - - - - 0.915 - - - 5.13E-02 { 0.44 

AAB6983 21-01981 0.00-0.50 Soil - 0.21 - - - : 0.059 , - - - 8.19E-02 -
!MB69B4 21-01982 O.OO-O.SO Soil 0.015 - - - - 0.286 - - - 5.63E-02 ( -
AAB6985 21-01983 O.OO-O.SO , Soli - - - - - 0.09 - - - '2.22E-02 ( -
AAB6986 21-01984 ' 000-0.50 Soil - - - - - 0.404 (J) - - - 2.87E-02 ( , -
AAB6987 21-01985 0.00-0.50 Soil - - : - - - 0.176 - - - .517E-02 ( -

MB6988 21-01986 0.00-0.50 Soil - - - - - 0.678 - - - 0.263 (J) -
-

AAB6989 2HJ1987 O.OO-O.SO Soil - - - - 0.987 - - - 6,19 (J) ! -
AAB6990 21-{)1988 i 0.~~-o.50 Soil - - - - 0.876 (J) - - - : 0.807 (J) : 

..... -
MB6991 21-01989 0,00-0.50 Soil - - - - 1.03 - - 0.485 (J) -
AAB6992 21-01_ 0.00-0.50 Soil 0.524 (J) 1.879 - 1.80 - - - 0.318 (J) -

iAAB6993 21·01991 O.OO-O,SO Soil I - - - - 1.98 - - - 1.29 (J) 0.214 

AAB69B4 21-01992 0.00-0,50 Soil - - -
I 

- 1.18 - - 6.969 - -

AAB6995 21-01993 O.OO-o.SO Soil - - - - - 0.742 - - 5.B4E-02 ( 

AAB6996 21·01994 O.OO-O.SO Soil 0.OB4 - - - - 2.00 - - - 3.1BE-{)2 0.4 

AAB6997 21-01995 0.00·0.50 SOil 0.044 - i - - - 0.773 - - - 0.039 0.54 

AAB699B 21-01996 0.00-0.50 Soil 0.017 - - - - 0.258 0.23 - - 2.29E-02 0.4 

AAB6999 21-01997 0.00-0.50 Soil 0.024 0.17 - - - 00408 - - - 2.40E-02 -
AAB7000 21-01998 O.OO-O.SO Soil 0.02 - :2.189 (J) - - 0.7 (J) • - B (J) - - -
MB7001 21-01999 0.00-0.50 Soil 0.02 - - - - 0.8 (J) - 2 (J) - - -
MB7002 21-{)2OO0 0.00-0.50 Soil - - - - - 0,3 (J) - 2.4 (J) - - -

MB7003 21-02001 0.00-0.50 Soil - - , 
- - 0.06 4,7 (J) 2 (J) • - - -

AAB7004 21-02002 O.OO·O,SO: Soli , - - - 0,0315 - 0.4 (J) - i 2 (J) - ! - - , 
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Table 8·40 (continued) 

1 - co 0> .... 
"" "" "" <)I '" 

.., 
e ~ .... <)I <)I 

~ 
('I .., 

e E .., 
E E ('I 

1 <)I 
c S E '" ";" ii ~ '" ,iI 1 '" E .!! " :2 E :>: 'c c 'E " E ,2 a. ~ 1 '" a; '" " co " Sl ,2 '''' " ~ ¥ '1); 'iii S> 'S ~ i ~ ~ 

c 

" ~ ~ '" .3 £ i:! ..... ::!i <.J ;;: :::> 

~~.~~ .. ~~ckground Value 0.013 nfa 1.65 nla 0.023 0.054 nla 1.31 2.28 0.766 0.2 

Sediment Background Valua 0.04 nla 0.9 nla 0.006 0.068 nla 1.04 2.18 0.093 0.2 

Residential Screening Action Levels (pCVg 39 5.3 1.2 49 44 1.5 5.7 2.0 890 17 

iSWMU 21-015 

AAB700S 21-02003 0.00-0.50 Soil 01 i- - - - 5.1 (J) - 2 (J) - - -
AAB7006 i 21·02004 0.00-0.50 Soil 0.08 - 3098 (J) - - 6.6 (J) - 3 (J) - - 0.346 

AAB7007. 21-02005 0.OQ.O.50 Soil 0.06 - 0.9 (J) - 2.1 (J) - - -
AAB7008 21-02006 0.00-0.50 Soil 0.02 - - 0.9 (J) - 2.6 (J) - - -

AAB7008 21-02007 0.00-0.50 Soil - - - - 0.05 (J) 0.3 (J) 2 (J) - - -

AAB7010 21-02008 0.00-0.50 Soil - - - - - 2.2 (J) 2 (J) - - -

AAB~0.OO-050 Soil nO? I 1.4 (J) - 2 (J) -I - -
--

AAB7012 21-02010 0.00-0.50 Soil - I - - - - 0.1 (J) - 2 (J) - - -
AAB7013 21-02011 ,0.00-0.50 Soil 0.03 (J) - - - - 2.3 (J) - 2 (J) - - -
AAB7014 21-02012 .000-050 Soil 0.247 (J) - - - 0.08 (J) 3 (J) - 2 (J) - - -
AAB7015 21-02013 0.00-0.50 Soil - - - - - 0.305 (J) - - - i - -
AAB7269 21-02566 0.00-0.25 Sediment! - - - - - 1.28 - - - - -

AAB7270 21-02566 0.25-0.50 Sediment: - - - - - 0.796 - - - - -

AAB7271 21-02566 0.50-1.00 Sediment - - - - - 1.08 - - - - -

AAB7272 21-02567 0.00-0.25 Sediment - - - - I - 0.089 - - - - -

AAB7273 21-02567 0.25-0.50 Sediment - - - - - 0.0698 - - - - -
.AAB7274 21-02567 0.50-1.00 Sachman' - - - - - 0.123 - - -
~ 

Note: Units are pCi/g. 

a. Background values from LANL 1998. 59730. 

b. nfa = Not available. 

c. -:: Not available or below background value, 

d. Radionuclide Screening Action Levels from LANL 2002. 73105. 

e, J -= The analytc was detected but the reported concentration va!ue is expected to be more uncertain than usua!. 
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Table B-41 
Summary of Surface Soil and Sediment Samples Collected in 1998 at MDA B 

, 

M021·98-D167 21-10554 19·20 Sediment, 4682R' 4681R -'! 4683R 4683R 4683R 4683R 4683R 4683R 

MD21-9B-0336 21·10561 0·0.5 Soil 4583R 4582A - 4584A ! 4584R .-... ~~-+~~-+~~ I-~--t---t---+--
. MD21·98·0339 21·10583 0-0.5 Soil 4607R 4606A 

4584A 4584R 4584A 

4608R 4608A 4608R' -4B08R 

MD21·98·0340 , 2,.,0579' O-O.S Soil 4604R 4603R 460SA - 460SR 4605R 4605R i -

MD21·98-0341 21-10562 0·0.5 Soil, 4583R 4582R - 4584R 4584A 4584R 4584R 4S84R 
r-M-D-2-1.-9-8--0-34-2-t-2-1-.1-05-6-3-+-0-.-0-.5-t--So-;I-+-45-83-R+4-5-8-2-R+----+' -4584--R+45&IRj-4-5-84-R+4-S-8-4A-+45-8-4-R-t---t, 

MD21·98·0343 2,.,0564! 0·0.5 Soil 4583R 4582R - 4584R '45a4RT 4584R 4584R. 4584R -

I MD21·98-0344 i .. 21-10565 0-0.5 Soil 4583R 4582R - 4584R 4584A 4584R 4584R 4584A, - i 
-~-+~~-t-~~~~-t-~~~~+-~-t-~-t-~-t-~-+~~~~ 

MD21·98·0346 '21-10566 0-0.5 Soil' 4583R 4582R - 4584A 4584R 14584R 4584R 4584R •....... ~-- ~~----~--_r----T-~----r--+---t 
MD2Hl8-0347 21-10567 0·0.5 Soil 4583R 4582R -, 4584R 4584R I 4584A 4584R i 4S84R 

'MD2H1S·0348 21-10568 i 0-0.5 Soil 4583R 4582R - 4584A • 4584R 4584R 4584R 4584R 

~1.98-0349 , 21·10581 

i MD21·98·0350 ! 21-10577 

: MD21·98·0351 2,.,0578 

MD21·9B-{)352 21-10584 

0·0.5 ' 

0-0.5 

0·0.71 

0·0.5 

Soil 4604R 4603R - 4605A 4605A 460SR' 4605A - , 

Soil 4604R 4600R - 4605R 4605R 4605R 4605R! ! 

Soil 4604R 4600R - 4605R 4605A 4605R 4605R -

Soil 4607R 4606R - 4608R 4608R 4608R 4608R - I 
, I 

MD21·9S-D353 , 21-10582 I 0·0.5 Soil 4607R 4606R 4608R 4608R 4608R, 4606R 
;--::-~~~-=-c.:..::..:::+-'-=_r--=":~.J.-.:.-'''-'-j--=,,:~r--+'''':':':+----I-'-'.:.:.c:.-I-'''-'-+--='':+---i i MD21·98-0354 21·10586 0·0.5 Soil: 4607R 4606R - 4608R - 4806R 460BR 4608R - i 

'MD21·98·0355 21·10569 0-0.5 Soil 461 OR - -, 4611R 4611R ~lA 4611R 4611R i -

i MD21·98-{)356 21-10570 0-0.5 SOil 4610R - - 4611R 4611R ~.IR 4611R 4611R - i 
! MD21·98-0357 , 21·10571 I 0-0.67 Soil 4610R - - 4611A. 4611A 4611R 4611R 4611R - , 

I---t-~-+--+~-+ 
r-M_D_2_1_.9B_.O_3_58-t_2 .... 1._.1_0_5_72+_0_-{)_.5-ti __ S_O.i.1. __ +-46_1_0_R+ __ + __ +-46_1_1_R+4_6_11_R+4_6_1_1A-+46_1_1_A-t:_46_1_1_R-,--_~ 
I MD21·9B·0359 21·10573 0·0.71 Soil I 46 toR - 4611A 4611R 4611R 4611R 4611R i ! 

--+~-+~--t-~-t-~-t-~-+~-+-~~~i-~ 
MD21·98-{)360 21·10574 0-0.5 Soil 4610R - -' 4611R 4611R 4611R 4611A 4611R 

-+----~--r---+---r-_+---r--+_--r-_+---t 
i MD21.~98-{)361 2,.,0575: 0.0~.7 __ 1-+ __ S_0i_l_t4~6 __ 1_0_A-t-__ + __ t-4_6_1_1_R-t-46_1_1_R+4_6_11_A+4_6_1_1R-;.! 4_6_1_1_R-t-_ ---1 

MD21·9S-D362 • 21-10576 0·0.71 Soil 4610R 4611R 4611R 4611R 4611R 4611R I -

MD21·98-0383 21·10587 0-0.5 Soil' 4607R 4606R -, 4608R 
r-----~----~--_r----+_~ 

4608R • 4606R 4608R 

'MD21·9B.0364 21-10589 0-0.5 Soil 4607R 4606R - 4608R - 4608R 4608R 4608R -

,MD21·9B-{)365 21-10598· 0-0.5 Soil 4607R 4606R 4608R - 14608R 4608R i 4608R 

~! _M_D_2_1_.9_S-D_366_-i'_2_1_.1_0_5_86-+_0._0_.5-. __ S_0_il_.L460_J_"n~ ~v06R 4606A 

. MD21·98-0367 21-10560 0-{).5 Soil, 4604R 4603R - 4605A 
r-----+-~-+--- i----j---

MD21·9B·0385 21·01987 0-0.5 Soil - I 4582R • 

MD21·98·0366 . 21-{)1985 0-0.5 Soil - - 4582R -
L-~~ __ ~~~.-L ____ ~~ __ ~ __ ~_ 
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Table 8·41 (continued) 

• I I .. 
! 

! i ,.. 
::;; 0-

0; 0 E 
i i 

u 
:::; ~ .= E 

~ • ~ '" " ti ~ e 
E! .. "'! & e ~ E! g c E 

'" ii: :::> c '" " .!l! .2 E '" U ., .~ u " ! Q, 1ii .<: " 1;; u .. 'i E E 'is. 'j; 

E 1:i '6 e> 0 g E " i 0 

~ 81 S '" ~ ~ ii; :i !3 ~ ~ c 
• MD21-98-0387 21-01982 0.().5 Soil - 4582R - - - - - -

i MD21-9S-0388 21-01984 0.().5 Soil - - 4582R - - - - - -

i MD21-98-0389 121-01986 0-0.5 I Soil - - 4582R - - - - •. - - ! 

• MD21-98-0S90 21-01988 0-0.5 Soil - - 4582R - - - -
MD21-98-0391 21-01981 0-05 Soil - - 4562R - - - - -

--
MD21-ge-0522 21-10589 0-0.5 Soil - 4704R - - - - - - -
MD21-98.0523 i 21-10570 0-0.5 Soil 4704R 

i - - - - -

MD21·ge·0524 i 21·10571 0-0.5 Soil - 4704R - - - - - - -I 
· • MD21·98-0525 21-10572 0-0.5 Soi! - 4704R - - - - - - -
i MD21-96-0526 21-10573 0-0.5 Soil - 4704R - - i - - - , - -
, 

i : MD21-98-0527 21-10574 (1.0.5 Soli - 4704R - - - - - - -
-

MD21-98·0528 21-10575 0·0.5 Soil i - 4704R - - - - - -
! MD21-9S-0529 21-10576 0-0.5 Soil - 4704R - - - - - - -
i MD21-9S-oSSO 21-10590 0·0.5 Soil - - - - - 4833R - - -
i MD21·98·0551 21-10591 0-0.5 Soil - - - 4833R i - -- - -

MD21·98·0552 21-10593 0-0.5 Soil - - - - - 4833R - - -
MD21-98-0553 21-10594 0-0.5 SOil - - - - - 4833R - - -
MD21-98-0554 , 21-10595 0-0.5 Soli - - - - 4833R - - -
MD21-98-0555 21-10596 I 0-0.5 Soil - - - - - ! 4833R - - -

• - = Not available or below background value. 
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Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

June 2004 

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 
01 01 Range Value' Background Background 

Medium Analyses Detects (mglkg) (mglkg) Value Value 

Soil 29 29 6800 to 17000 29200 0/29 0/29 

Sediment 1 1 3200 to 3200 15400 011 011 

Soil 1 0 [lltoll] 0.83 011 111 

Sediment 1 0 [11toll] 0.83 011 111 

Soil 29 29 2.1 to 4.9 8.17 0/29 0/29 

Sediment 1 1 2to 2 3.98 011 011 

Soil 29 29 70 to 150 295 0/29 0/29 

Sediment 1 1 25 to 25 127 011 011 

Soil 29 28 0.51 to 0.96 1.83 0/29 0/29 

Sediment 1 0 [0.53 to 0.53] 1.31 011 011 

Soil 29 10 [0.51] to 2 0.4 10/29 19/29 

Sediment 1 0 [0.53 to 0.53] 0.4 011 111 

Soil 29 29 1500 to 5300 6120 0/29 0/29 

Sediment 1 1 500 to 500 4420 011 011 

Soil 29 29 7 to 17 19.3 0/29 0/29 

Sediment 1 1 3.2 to 3.2 10.5 011 011 

Soil 29 29 3.1 to 6.6 8.64 0/29 0/29 

Sediment 1 0 [1.ltol.l] 4.73 011 011 

Soil 29 29 5.7 to 70 14.7 6/29 0/29 

Sediment 1 1 2.2 to 2.2 11.2 011 011 

Soil 29 29 8700 to 14000 21500 0/29 0/29 

Sediment 1 1 4900 to 4900 13800 011 011 

Soil 29 29 12 to 250 22.3 18/29 0129 

Sediment 1 1 6.1 to 6.1 19.7 011 011 

Soil 29 29 1300 to 2400 4610 0/29 0/29 

Sediment 1 1 500 to 500 2370 011 011 

Soil 29 29 190 to 440 671 0/29 0/29 

Sediment 1 1 180to180 543 011 011 

Soil 29 2 [0.1] to 0.29 0.1 2/29 19/29 

Sediment 1 0 [0.11 toO.ll] 0.1 011 111 

Soil 29 29 5 to 10 15.4 0/29 0/29 

Sediment 1 1 2.3 to 2.3 9.38 011 011 

Soil 29 29 1200 to 2600 3460 0/29 0/29 

Sediment 1 1 450 to 450 2690 011 011 
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Table B-42 (continued) 

Frequency 01 
Frequency 01 Nondetects 

Number Number Concentration Background Detects Above Above 
01 01 Range Value' Background Background 

Analyte Medium Analyses Detects (mgikg) (mgikg) Value Value 

Selenium Soil 29 0 [0.52 to 1.1] 1.52 0/29 0/29 

Sediment 1 0 [1.1t01.1] 0.3 0/1 1/1 

Silver Soil 29 0 [2 to 2.2] 1 0/29 29/29 

Sediment 1 0 [2.1 to 2.1] 1 0/1 1/1 

Sodium Soil 29 29 67 to 170 915 0/29 0/29 

Sediment 1 1 110to 110 1470 0/1 0/1 

Thallium Soil 29 0 [0.25 to 0.27] 0.73 0/29 0/29 

Sediment 1 0 [0.26 to 0.26] 0.73 0/1 0/1 

Vanadium Soil 29 29 13 to 26 39.6 0/29 0/29 

Sediment 1 1 3 to 3 19.7 0/1 0/1 

Zinc Soil 29 29 43 to 710 48.8 28/29 0129 

Sediment 1 1 33 to 33 60.2 0/1 0/1 

• - Background values from LANL 1998. 59730. 
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Table B-43 
Inorganic Chemical Results above Background Value in Surface Soil 

and Sediment Samples Collected in 1998 at MDA B 

5! 5! ... 
I 

c g c E I E 
'" ~ 

E 0 ::J ~ i:" ::J 
C. 

~ 
::J E E !. ::J C 

E .s 'g "" ." ... ~ 
e '" '" c co 0 '" Gi 

'" c :::i <t (.) (.) :::i ~ .... 
:Soil Background Value1 0.83 0.4 14.7 22.3 0,1 1.52 

iSediment Background Valueft 0.83 0.4 11.2 19.7 I 0.1 0.3 
----

I 
~ 

~ u 
c 

i:i) N 
1 48.8 i 

1 60.2 I 

Residential Soil Screenin~ Levels (mg/kg)" l.13E.Ol 7,41E+Ol 3.13E+03 4.0E+0211.00E+05:3.91 E+02 3.91E+02 2,35E+04: 

SWMU 21-015 

MD21·98-0167 21-10554 19,00·20.00 Sediment 

MD21-98-0338 21-10561 0,00-0.50 Soil 

MD21-98-0341 21-10562 0.00-0,50 Soil 

MD21-98-0342 21-10563 O.OO-O.SO Sol! 

MD21-98-0343 21-10564 0,00-0,50 Soi! 

MD21-98-0344 21-10565 0.00-0.50 Soli 

MD21-98-0346 
f--

21-10566 0,00-0.50 Soil 

MD21-98-0347 21-10567 0.00·0.50 Soil 

MD21-98-0348 21-10566 0.00-0.50 Soil 

MD21-9S-0355 21-10569 0,00-0.50 Soil 

MD21·98-0356 21·10570 0,00·0,50 Soil 

: MD21·98·0357 21-10571 0.00-0,67 Soil 
, 

: MD21-98-0358 21·10572 0,00-0,50 Soli 

MD21-9B-0359 21·10573 0.00-0.71 SolI:::: 

MD21-9B-0360 21·10574 0.00·0.50 Soli 

MD21-9B-0351 21-10575 0,00·0.71 Soli 

MD21-98-0362 21-10576 0,00-0.71 Soil 

MD21-98-0350 ,21·10577 0.00-0,50 Soil 

MD21-98-0351 21-10578 0.00-0,71 Soil 

I MD21-98-0340 21-10579 0.00-0.50 Soil 

I MD21-98-0367 21-10580 0.00-0.50 Soil 

MD21-98-0349 21-10581 0,00-0,50 Soil 

, MD21·98-0353 21-10582 O,OO·O,SO Soil 

[MD21.98-0339 21-10583 0.00-0.50 Soil 

MD21·98-0352 :21-10584 0,00-0,50 Soil 

• MD21·98-035421-10558 0.00·0,50 Soil 

, MD21-9S-0366 21-10586 0,00-0,50 Soil 

I MD21-98·0363 21-10567 0,00·0.50 Soil 

I MD21-98-0365 21-10588 O,OO-o,SO SOU 

I MD21-98-0364 21-10589 0.00-0.50 Sol! 

Note: Units are mglkg. 

a Background values from LANL 1998. 59730, 

b Soil screening levels from NMEO 2004, 85615. 

c U =. The analyte was not detected. 

d - "" Not available or below background value. 
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11 (U)' I 0,53 (U) - d 

- 10,51 (U) 70 

- , 0.52 (U) -
- 2 34 

- 0,53 (U) 24 

- 0,52 (U) -
- 0,53 (U) -
- 0.52 (U) -
- 0.53 (U) -
- 0.94 -
- 0.92 -

- O.54(U) -
11 (U) 0.54 (U) -

- 0.59 -

- 0,53 (U) -

- .. 0.52 (U) -
- 0.53 (U) -
- 0.75 -
- 0,52 (U) -
- 2 -
- 0,53 (U) -
- 0,58 -
- 0,53 (U) -
- .. ~,53 (U) -

0.53 (U) -.... -
- : 0,53 (U) -
- : 0.52 (U) -

- 0,93 37 

- 1 28 

- 0.8 32 

8-154 

- .(Ul (U) 1.1 (U) 2,1 (U) -..... --,--
54 - - 2,1 (U) 150 : 

- - - 2,1 (U) 65 

2SO 0.29 - 2 (U) 220 

46 0,13 - 2,1 (U) 71 

-. - - 2,1 (U) 53 

- 0,11 (U) - 2.1 (U) 80 

25 - - 2.1 (U) 55 =-- 0,11 (U) - 2,1 (U) -
23 0.11 (U) - I 2.1 (U) 130 , 
. 0.11 (U) - 2.2(U) 260 

24 0,11 (U) - 2.2 (U) 130 
.. 

24 0.11 (U) - 2.2 (U) 110 

- 0.11 (U) - 2.2 (U) 120 

- 0,11 (U) - 2.1 (U) 110 

- - - 2,1 (U) 120 

- 0.11 (U) - 2,1 (U) 98 

- 0,11 (U) - 2,1 (U) 150 

140 - - i 2.1 (U) 120 

81 0,11 (U) - 2,1 (U) 260 

47 0.11 (U) - 2,1 (U) 81 
"-

30 - - 2,1 (U) 150 
...... -

47 0.11 (U) - 2,1 (U) 84 

35 0.11 (U) - 2,1 (U) 86 

250 0,11 (U) - 2,1 (U) 710 
'-

0,11 (U) - 2.1 (U) 55 

38 - - 2.1 (U) 77 

57 0.11 (U) - 2.1 (U) 180 

54 0.11 (U): - 2.1 (U) 140 

50 0.11 (U) - 2.2 (U) 180 I 
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Table B-44 
Frequency of Detected Organic Chemicals in Surface Soil 

and Sediment' Samples Collected in 1998 at MDA B 

! 

Number of Number of Concentration • Frequency of 
Analyte Medium Analyses Detects Range (mglkg) Detects 

Bis(2-ethylhexyl)phthalate Soil 29 1 [0,33 to 3.5] 1/29 

Fluoranthene Soil 29 2 [0.33 to 3.5] 2/29 i 
: Phenanthrene Soil 29 2 [0.33 to 3.5] 2129 

i Pyrena Soil 29 1 [0.33 to 3,5] 1/29 
i 

• No detected organics in sedimenl samples. 

Table B·45 
Detected Organic Chemicals in Surface Soil and SedimentS Samples Collected in 1998 at MDA B 

.<: 

.:;: 

! 

0-

J 
! i ., ., c: 

e .<: c:: !!! ! >- '" i g .<: .<: c: e .<: - C 

j i 
c: .. 

: .r: ~ f! .. c: - 0 c: !!! c. '" 2:: '" if -'" 
i ~ :;; "-

Residential Soil Scraening Levels (mglkg)b 
"'--'-

3_47E+02 2.25E+03 1.80E+03 2.30E+03 

MD21-98-0346 21-10566 0.00-0,50 Soil 3.3 -' -t MD21-98-0348 21-10568 0.00-0.50 Soil - 0.6 0.46 : 0.5 

MD21-98-0350 21-10577 0.00-0.50 Soil - 0.39 0.49 -
a. No detected organics in sediment samples, 

b. Soil screening 1.""ls from NMED 2004, 85615. 

c. - = Not available or below background value. 
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Table B·46 
Frequency of Radionuclides Detected above Background Value 

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

Number Number Background 
of of Concentration Range Value" 

Analyte Medium Analyses Oetects (pCVg) (pCl/g) 

Americium·241 Soil 29 18 [0.0082] to 2.02 0.013 

Sediment 1 1 0.101 to 0.101 ! 0.04 i 
Cesium-l34 Soil 15 0 [-0.044 to 0.059] NAb 

Sediment 1 0 [0.005 to 0.005J nla 

Cesium· 137 Soil 16 11 0.146101.41 1.65 
,'" 

Sediment 1 0 [0.001 to 0.001] 0.9 - ... 

Coball-60 Soil 16 0 [·0.09610 0.08] nla 
Sediment 1 0 [·0.01210 -0.012] nla 

Europium-152 Soil 16 0 [-0.13 10 O.09J nla 
f-

Sediment 1 0 [0.03 to 0.03J nla 

Plutonium-238 Soil 29 6 [-0.0118] 10 O. 0.023 

I Plutoniurn-239 

Sediment 1 1 0.0234 to 0.0234 0.006 

Soil 29 29 [0.051 to 66.1 0.054 

! Sediment 1 1 4.98 to 4.98 0.068 

• Ruthenium-106 Soil 16 0 [·0.48 to 0.59J nla 
Sediment 1 0 [-0.28 to -o.28J nla 

Sodium-22 Soil 16 a [-0.11 to 0.045) nla 
Sediment 1 0 [-0.023 to -o.023j nla 

Strontium-90 Sediment 1 0 [0.07 to 0.07] 1.04 

Tritium Soil 35 7 [-O.03]to 0.1 nla 
Uranium-234 Sediment 1 1 0.832 to 0.832 2.59 

. Uranium·235 Soil 29 29 0.035 10 0.109 0.2 

Sediment 1 1 0.0314 to 0.0314 0.2 

Uranium·238 Soil 29 29 0.858 to 1.92 2.29 

Sediment I 1 1 0.858 to 0.858 2.29 

a. Background values from LANL 1998, 59730, 

b. nta = Nol applicable. 
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111 

0115 

all ! 

4116 

0/1 

0116 

011 

0116 

011 

6/29 

111 

28/29 

111 

0116 

011 
....... -

0116 

011 

011 

7/35 

011 

0129 

all 

0/29 

011 
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Table B-47 
Radionuclide Analyses Above Background Value in Surface Soil 

and Sediment Samples Collected in 1998 at MDA B 

::;: co 0> .., .., 
51 'l' .... 'l' 'l' 

51 E .., 
E E c g '" 

~ 

E '" '" .. 0 E ·u .i: .i: 
"li. ~ .c '" "5i '" 0 .s E u C. '5 ·in "S .. 0 .. .. E .. '" en ..... 0 :0 ..: 0 ii: ii: 

Soil Background Valueft 0.013 1.65 0.023 0.054 

Sediment Background Valueft 0.04 0.9 0.006 0.066 

Residential Screening Action Levels (pCil9t 39 5.3 49 44 

SWMU 21·015 

MD21·96·0167 21·10554 19.00·20.00 Sediment 0.101 
, 

0.0234 4.96 

MD21-96-0341 21-10562 0.00-0.50 Soil - - - 22.2 

MD21-96-0342 21·10563 0.00-0.50 Soil - - - 0.121 

MD21-96-0343 21·10564 0.00-0.50 Soil - - - 0.146 

MD21·96·0344 21·10565 0.00-0.50 Soil - - - 0.457 

MD21·96·0346 21-10566 0.00-0.50 Soil - - - 1 

MD21·96·0347 21-10567 0.00-0.50 Soil - - - 5.03 

MD21·96·0346 21·10566 0.00-0.50 Soil - - - 0.157 

MD21·96·0355 21·10569 0.00-0.50 Soil 0.096 - - 1.96 

MD21·96·0356 21·10570 0.00·0.50 Soil 0.159 - 0.0326 5.5 

MD21·96-0357 21·10571 0.00-0.67 Soil 0.066 0.52 - 2.5 

MD21·96-0356 21·10572 0.00-0.50 Soil 0.269 - 0.065 10.25 

MD21-96-0359 21·10573 0.00·0.71 Soil 0.076 0.33 - 1.52 

MD21-96-0360 21-10574 0.00-0.50 Soil 0.165 - - 3.47 

MD21-96-0361 21-10575 0.00-0.71 Soil 0.166 0.16 - 3.32 

MD21-96-0362 21-10576 0.00-0.71 Soil 0.436 0.16 0.059 6.9 

MD21·96-0350 21-10577 0.00-0.50 Soil 1.099 - 0.117 23.5 

MD21·96-0351 21-10576 0.00·0.71 Soil 2.02 - 0.356 66.1 

MD21·96·0340 21-10579 0.00·0.50 Soil 0.314 - 0.059 10.91 

MD21·96·0367 21-10560 0.00·0.50 Soil - - - 0.346 

MD21-96-0349 21-10561 0.00-0.50 Soil 0.079 - - 1.63 

MD21-96·0353 21-10562 0.00·0.50 Soil 0.0256 - - 0.727 

MD21-96-0339 21-10563 0.00·0.50 Soil 0.Q75 - - 2.72 

MD21-96-0352 21-10564 0.00-0.50 Soil 0.044 - - 2.16 

MD21·96·0354 21-10566 0.00·0.50 Soil - - - 0.607 

MD21·96·0366 21-10566 0.00·0.50 Soil 0.041 - - 0.471 

MD21·96·0363 21-10567 0.00-0.50 Soil 0.0362 - - 1.344 

MD21·96·0365 21-10566 0.00·0.50 Soil 0.0279 - - 0.555 

MD21·96·0364 21-10569 0.00·0.50 Soil - - - 0.743 

Note: Units are pel/g. 

8. Background values from LANL 1998, 59730. 

b. Radionuclide Screening Action Levels from LANL, 2002, 73705. 

c. - = Not available or below background value. 
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, 

Analyte 

i 
Pluton;um-238 

Plutonium-239 --.. 

Table B-48 
Summary of Surface Soil Samples Collected in 2001 at MDA B .......... ::p:. 

T Is~t~;;;l ! Depth 
Sample 10 Location 10 (It) Medium Plutonium ! 

i MD~1-01-0504 ---_ .... 

21-11414 0-0.5 Soil 2055 

MD21-01-0505 21-11415 0-0.5 Soil 2055 
.~-

MD21-01-0506 
, 

21-11416 0-0.5 Soil 2055 

, MD21-01-0507 21-11417 0=0.5 ! Soil 2055 , 
MD21-01-0508 21-11418 0-0.5 Soil 2055 

MD21-01-0509 21-11419 0-{),5 Soil 2055 _ ..... 

MD21-01-0510 21-11420 0-0,5 Soil , 2055 
-~ 

: MD21-01-0511 21-11421 0-0,5 
! 

50;1 2055 
~ ..... 

MD21-01-0512 21-11422 0-0.5 Soil 2055 : , .. 

l MD21-01-0513 21-11423 
, 

0-0.5 i Soil 205S:=J 

Table B-49 
Frequency 01 Radlonuclides Detected above Background Value 

in Surface Soil Samples Collected In 2001 at MDA B 

! 

Number! I Background 
Number of ' of Concentration Range Value' 

Medium Analyses Detects i (pCl/g) (pCl/g) 
-

Soil 10 1 [-0.00191] to 0.0244 ! 0,023 

Soil 10 8 [0.0114] to 6.66 0.054 
_____ M. _____ M. 

• Background values from LANL 1998, 59730, 

June 2004 B·l58 
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Table B-50 
Radlonuclldes Detected above Background Value 

in Surface Soil Samples Collected in 2001 at MDA B 

i 
g;; 

e 'l' 
e c: g E 

E ::> 
.!! 

i i I c 0. .<= :::I 

E ii 11 .2 .. ~ 
:::J 

'" L,.... :Ii ii: , ...... --...... _-

Soil Background Value' 0.023 

. Sediment Background Value' 0.006 i 
I Residential Screening Action Levels (pel/g)· 49 

: SWMU 21-015 

MD21-01-Q504 21-11414 0.00-0.50 Soil _c 

i 
MD21-Ql-0505 21-11415 0.00·0.50 Soil -
MD21·01·0507 21-11417 0.00·0.50 . Soil -
MD21·01·0510 21-11420 0.00·0.50 Soil -
MD21-01-Q512 21-11422 0.00-0.50 Soil 0.0244 _ ...... 

. MD21·01·0513 21·11423 0.00·0.50 Soil -
~.~~.-. 

Note: Units are pCilg. 
a. Background values rrom LANL 1998, 59730. 

b. Radjonuclide screening action levels from LANl, 2002, 73105. 

c. - =: Not available or below background value. 
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Investigation Work Plan for MDA B 

This appendix describes how investigation-derived waste (lOW) generated during the investigation of 
Material Disposal Area (MDA) B at Los Alamos National Laboratory (the Laboratory or LANL) will be 
managed. lOW is solid waste generated by field investigation activRies and may include, but is not limited 
to, drill cuttings; purge water; contaminated personal protective equipment (PPE), sampling supplies, 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 lOW) ff they are returned to their points of origin. lOW generated 
during the Investigation of MOA B will be managed in such a manner as to protect human health and the 
environment, comply with applicable regulatory requirements, and adhere to the Laboratory's waste­
minimization goals. 

All lOW 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 SOPs Incorporate the requirements of all applicable EPA and New Mexico 
Environment Department regulations, US Department of Energy (DOE) orders, and Laboratory 
Implementation Requirements. The RRES-RS SOPs that are applicable to the characterization and 
management of lOW are 

• LANL-ER-SOP-1.06, Management of Environmental Restoration Project Waste; and 

• LANL-ER-SOP-1. 1 0, Waste Characterization. 

These SOPs are among the SOPs applicable to the Investigation at MDA B and are available at the 
following URL: hltp://erprojecUanl.gov/documentslprocedures.html. 

InVestigation activities will be conducted in a manner that minimizes waste generation by implementing 
the requirements of the RRES-RS Waste Minimization Awareness Plan, which is updated annually as a 
raquirement of Module VIII of the Laboratory's Hazardous Waste Facility Permit. 

The waste streams that will be generated and managed during the work at MDA B indude 

• exploratory trench and pothole spoils; 

• PPE, plastic, and other lOW; and 

• decontamination fluids. 

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-l. 
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TableC-1 
Waste Streams from Solid Waste Management Unit (SWMU) 21-015 Investigation Work Plan 

Estimated Volume 
I Waste Stream Waste Type (yd'l Shipped To 

---------~ .... . .. ...... ~ 

: Exploratory trench and Solid waste 400 : Los Alamos County landfill, NM 
: test pit spoils Industrial or New Mexico 400 . Waste Management 01 Rio 

special wasta : Rancho, NM 

Resource ConselVation & 100 Envirocare, in Utah, or appropriate 
Recovery Act hazardous treatmenVdisposal facility via 
waste LANL, TA-54 

Low-level radioactive 100 LANL, TA-54 
waste 

High-level radioactive <1 LANL, TA-54 
waste 

Mixed low-level wasta ! 100 Envirocare, in Utah, via LANL, 
TA-54 

Transuranic waste (TRU), 100 Waste Isolation Pilot Plant via 
mixed TRU waste LANL, TA-54 

PPE, plastic, and other : Solid, lOW-level waste 6 LANL, TA-54, Area G 
lOW 

! Decontamination fluids ! Liquid, low-level waste 300 LANL, TA-50, Radioactive Liquid 
Waste Treatmenl Facility 

The total waste volume from eight exploratory trenches and forty test pits is estimated to be 1200 yd3. 

Breakdown of waste types and volumes is entirely 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 (WGSF) will be 
prepared and approved per the requirements of LANL-ER-SOP-01.10. The WCSF will provide detailed 
information about lOW characterization, management, containerization, and potential volume generation. 
lOW characterization will be achieved through existing data andlor documentation, direct sampling of the 
lOW, or sampling of the media being investigated (I.e., surface soil, subsurface soil), If sampling is 
necessary, it will be described in a sampling and analysis plan that is developed in conjunction with the 
WCSF. 

The selection of waste containers will be based on the appropriate Department of Transportation 
requirements and the type and amount of lOW planned to be generated. Immediately following 
containerization, each waste container will be individually labeled by waste classification, item 
ident~ication number, radioactivity (if applicable), and date generated. Waste containers will be managed 
in clearly marked and appropriately constructed waste accumulation areas. Waste accumulation area 
pcstings, regulated storage duration, and inspection requirements will be based on the type of lOW and 
its classification. Container and storage requirements will be detailed in the WCSF and approved prior to 
waste generation, 

i 
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l 

___________ f(l\l~stigalion Work Plan for MDA B 

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

ENVIRONMENTAL RESTORATION, MDA FOCUS AREA 
BOREHOLE LOG 

BOREHOLE 10 MDA B·1, 21-10551 TNOU:TA-21 Pail" 1 011 
--- -------_ ........... _-

TOTAL DEPTH:64.3' bgs, 100' angled borehole START DATE: Seplember3, 1998 END OATE:Sepiembar 10, 1998 

DRILLING EOIMETHOD:Hoilow Stem Auger 

DRILLING COMPANY: stewart Brothe", Drilling Co. 

DRILLER: Stanley Johnson 

SAMPLING EQ/METHOD:Split Spoon 

BOREHOLE ORIENTATIONSQutll 67 East, 50 dog. from vertical 

SITE GEOLOGIST: David Wykoff 
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Investigation Work Plan for MDA B 

LOS ALAMOS NATIONAL LASORA TORY 
MDA S, PRS 21-015 RFI PROJECT 

ENVIRONMENTAL RESTORATION, MDA FOCUS AREA 
BOREHOLE LOG 

BOREHOLE ID MDA B-2, 21-10552 TNOU:TA-21 Page 1 of 1 

TOTAL DEPTH:61.5' bgs, 100' angled borehole START DATE: September 11, 1996 END DATE:S._'5, 1911B 

DRILLING EOIMETHOD:Hollows Stem Auger SAMPLING EOIMETHOD:Split Spoon 
---

DRILUNG COMPANY: Stewart Brothers Drilling Co. BOREHOLE ORIENTATION North B6 west 52 dog. from vertical 

SITE GEOLOGIST: David Wykoff DRILLER: Stanley Johnson 
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Lithology 

--------cct%--ee-_--;--, <m'iii:'""aiOwn; $Otl fiU mixed ~h 89phalt at tqp nigh !.. ....... :;,~---••• --

AdMty{NOA} 'motsture content. :0.::: ....... 
_ \.. ".g,9; 
MOA i Fiji: Grey unconsolidated tuff fill material with cobbles Of g~§ 
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~ : ~~~ 
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Investigation Work Plan for ~DA 8 

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

ENVIRONMENTAL RESTORATION, MDA FOCUS AREA 
BOREHOLE LOG 

BOREHOLE 10 MDA B-3, 21-10553 TAIOU:TA-21 Pagel of 1 

TOTAL DEPTH:70~7' bgs, 100' angled borehole START DATE: September 16,1998 END DATE:September21, 1998 

DRILLtNG EOiMETHOD:HoIlows Stem Auger SAMPUNG EOIMETHOD:Splil Spoon 

DRilliNG COMPANY: Stewart Brothe", Drilling Co~ 

DRILLER: Stanley Johnson 
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-------
BOREHOLE ORIENT ATION:Souih 60 East, 45 degJrom vertical 

SITE GEOLOGIST: David Wykoff 
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i Lithology 
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Cl 

Note: The borehole orlen/alien as recorded does not represent oonvenlioflal practlce. The bearing is reversed 
The actual bearing and inclination is North 50 West, 45 deg, from vertical. 
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Wori< Plan for MDA B 

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

ENVIRONMENTAL RESTORATION, MDA FOCUS AREA 
BOREHOLE LOG 

BOREHOLE 10 MDA 6-4, 21-10554 TNOU:TA-21 Page 1 of 1 
, ~-, -~-.. -----

TOTAL DEPTH:70,7' bgs, 100' angled bOrehole START DATE: September21, 1998 END DATE:September24, 1998 
"""~~-----'. --'-.~.-:-. 

DRiLLING EOIMETHOD:Holiow Stem Auger SAMPLING EQlMETHOD:Split Spoon 
-~ .... --'--------- -------

DRILLING COMPANY: Siewar! Brothers Drilling Co, 

DRILLER: Stanley Johnson 

BOREHOLE ORJENTATION:North 65 West, 45 <leg, from vemeal 

SITE GEOLOGIST: David Wykoff 
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Investigation Work Plan for MDA 8 

LOS ALAMOS NATIONAL LABORATORY 
MDA B, PRS 21·015 RFi PROJECT 

ENVIRONMENTAL RESTORATION. MDA FOCUS AREA 
BOREHOLE LOG 

BOREHOLE ID MDA B·5, 21-10555 TAIOU:TA·21 Page 1 ofl 
..... ~~ .. ---

TOTAL DEPTH:68.9' bgs, 100' angled borehole START DATE: September 25, 1998 END DATE: September 28.1008 

DRILUNG EQlMETHOD:HoIlow Stem Auger 

DRILLING COMPANY: Stewart Brothers Drilling Co. 

DRILLER: stanley Johnson 
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SAMPUNG EQlMETHOD:Spltt Spoon 

BOREHOLE ORIENTATlON:North 68 West, 48 dog. from vertical 

SITE GEOLOGIST: David Wykoff 
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Investigation Work PlanJor MDA 8 . 

LOS ALAMOS NATIONAL LABORATORY 
MIlA B, PRS 21-015 RFI PROJECT 

ENVIRONMENTAL RESTORATION, MDA FOCUS AREA 
BOREHOLE LOG 

BOREHOLE 10 MDA~. 21-10556 TAlOU:TA-21 Page 1 of' 

TOTAL DEPTH:64.S' bgs, 100' atlgled borehole START DATE: September 30.1998 END DATE:OdObe, 2. 1996 
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BOREHOLE ORIENTATION:NoM 5 Ea.~ 50 dog. from vertical 

SITE GEOLOGIST: David Wykoff 

-c----~------~--....... --
I 
,8' 
...I ., 

Lithology <> ~ :c . c. Z 
.~ I(!) 

Note: The borehole Orientation as recorded does no! represenl conventional practice. The bearing is reversed. 
The actual bearing and loo!inalfon is South 5 Wool, 50 dag. from vertical. 
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LOS ALAMOS NATIONAL LABORATORY 
MDA B, PRS 21-015 RFI PROJECT 

ENVIRONMENTAL RESTORATION, MDA FOCUS AREA 
BOREHOLE LOG 

Work Plan tor MDA B 

BOREHOLE ID MDA B-7. 21-10557 TAIOU:TA-21 Page 1 ofl 
~~------~------------------ -~- --..... -------

TOTAL DEPTH:70.7' bgs, 100' angled borehole START DATE: 00I0Iler 7,1998 END DATE:Odt>ber6, 1996 
..... ~-~ .... ~-------

DRILLING EQlMETHOD:Holiow Stem Auger SAMPLING EQlMETHOD:Split Spoon 
--------~----.-------

DRILLING COMPANY: Stewart Brothers Drilling Co. BOREHOLE ORIENTATION&s1-Wes~ 45 deg. from vertical 
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SITE GEOLOGIST: David Wykoff 
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FlU: Grey unconSGJidated tuff fill material 
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Appendix E 

Phase I RFI Data 
(see enclosed CD) 




