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B-2.2.2
MDA B Subsurface Features

Sources cited in the RFI work plan describe from one to six trenches of differing dimensions at MDA B. (LANL 1991, 07529.1, p. 16-24). The approximate trench locations from historical information in the RFI work plan are shown in Figure B-5. None of the trenches was lined. There are no extant construction drawings, as-built 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 (Bay Geophysical 1998, 64146; Bay Geophysical 1998, 64147). The geophysics-based estimate of the disposal trenches surface area is 9700 m2, and the volume is 36,630 m3. Figure B-4 shows the estimated boundary of the MDA B trenches based on the geophysical surveys. A complete summary of the geophysical investigations is provided in section B-4.2 of this report.

None of the three MDA B areas has any underground utilities, underground storage tanks, or septic tanks that were associated with MDA B operations. There is an abandoned underground radioactive liquid waste line running along the southern boundary of the site, outside the 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. 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 and an air-monitoring station is positioned on the outside of the east fence. This waste line and utilities are not part of MDA B (SWMU 21‑015).

B-2.2.3
Hydrologic Setting

MDA B is located on a relatively flat portion of DP Mesa with elevations ranging from 7160 to 7220 ft above sea level. Surface drainage from MDA B (rainwater, snow melt) flows south into BV 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 B, incised within Units 2 and 3 of the Tshirege Member of the Bandelier Tuff. Relatively little sediment is stored in BV Canyon. As flow from 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 ft (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 B, more than 1200 ft of tuff 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 Resources

In compliance with Section 106 of the National Historic Preservation Act of 1966 as implemented by Title 36 Code of Federal Regulations (CFR) Part 800, “Protection of Historic Properties,” the subsurface investigation at MDA B was reviewed for possible impacts to archaeological and other cultural resources. The area of potential impact is in a previously surveyed location. A cultural resource survey report covering this area has been sent to the State Historic Preservation Office, and concurrence has been received. No known intact archaeological sites remain in the project area. The project can proceed without affecting any known cultural resources. 

B-4.3.2
2001 MDA B EMFLUX VOC Sampling

Additional VOC data was collected to further define the lateral extent of the potential VOC contamination and identify any missed subsurface sources of organic vapors (LANL 2001, 70231). Rather than drilling more boreholes for VOC sampling, the EMFLUX passive soil gas collection method was used as a non-intrusive method of collecting this additional data. The EMFLUX method measures the surface flux of VOCs, and allows for large areas to be sampled relatively quickly. A flux of VOCs at the surface can be correlated to subsurface vapor phase VOCs. The sampling locations were selected to provide coverage of the surface of the disposal trenches; the sample locations are depicted on Figure B-41. In September 2001, EMFLUX passive soil gas collectors were installed at 80 surface locations at MDA B. Table B-32 presents a summary of EMFLUX samples collected. Table B-33 presents detected organic chemicals in EMFLUX samples. Table B-31 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 B-42 and B-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 surface emissions for the subsurface 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.

B-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 surface investigations are described in the following sections. 

B-4.4.1
1994 RFI Surface Soil and Sediment Sampling

A surface investigation of MDA B was conducted in 1994 to identify areas of surface contamination between the southern MDA B 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 B-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 B, and collection of sediment samples from depths of 0–3 in., 3–6 in., and 6–12 in. from five locations in BV 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-90, and tritium). All samples were sent to a fixed‑site laboratory for analysis. Table B-34 provides a summary of surface soil and sediment samples collected. The frequency of detected inorganic chemicals above background value in surface soil and sediment samples is presented in Table B-37. Inorganic chemical results above background value in surface soil and sediment samples are provided in Table B-36. The frequency of detected organic chemicals is presented in Table B-37. Table B-39 provides detected organic chemicals in surface soil and sediment samples. The frequency of detected radionuclides in surface soil and sediment samples is provided in Table B-38. Table B-40 provides radionuclides detected above BVs.

B-4.4.2
1998 RFI Surface Soil Investigation

The 1998 RFI surface soil investigation at MDA B 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 surface sampling data (LANL 1998, 59506; Figure B-44). A summary of surface soil and sediment samples is presented in Table B-41. The 1998 surface sampling event included collection of asphalt samples from the asphalt cover, soil samples from beneath the asphalt cover, and soil samples from the east end, the vicinity of the probable 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 surface soil samples were collected in 1998. Table B-42 provides frequency of detected inorganic chemicals above background value. Table B-43 provides inorganic chemical results above the background values (LANL 1998, 59730). The frequency of detected organic chemicals in surface soil samples is provided in Table B-44. Table B‑45 provides detected organic chemicals in surface soil (sediment contaminants were not detected). The frequency of radionuclides in surface soil and sediment samples is provided in Table B-46. Radionuclides above their background values in surface soil and sediment samples are shown in Table B-47. 

Chemicals of potential concern (COPCs) in surface soils identified in and around MDA B included plutonium-239, americium-241, tritium, lead, and silver. Plutonium-238, plutonium-239, lead, and silver are discussed below to 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 that 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). Lead was one of the predominant inorganic COPCs occurring in MDA B surface soils (Figures B‑46 and B‑50). Silver was not detected in the immediate vicinity of MDA B, yet analytical data show concentrations above background (LANL 1998, 59730) in BV Canyon. 

The chemical trench in the southeastern part of MDA B was the target of focused sampling to identify releases of VOCs into the surface 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 E, Table E-7, provides the results. No VOCs were detected in these samples.

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

B-4.4.3
2001 MDA B Surface Soil Plutonium Sampling

In September 2001, 10 surface 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-48). The sampling and analysis plan (SAP) identified a need for greater resolution of lateral extent to support future remediation efforts (LANL 2001, 70231). Five samples from 0–6 in. were collected at the northern and western boundaries of MDA B. 

Plutonium-239 activities were detected above background (maximum of 6.66 pCi/g) 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-49 lists the frequency of detects above background value for isotopic plutonium. Table B-50 provides the surface soil samples above the background value for iso-plutonium analyses (LANL 1998, 59730). 

B-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 collecting 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 quantity 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.

· Tritium, 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 wt%) is elevated compared with the surrounding surface soils (5.1 wt%) and subsurface materials (5.6 wt%).

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

B-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.

B-5.1
General Discussion of Surface Data 

Surface investigations at MDA B have included surface soil sampling, sediment sampling from BV Canyon, and surface flux measurements of VOCs. A total of 14 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-137, 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 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.

B-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-1, LA-2, and LA-3” (LANL 1998, 65407) were reviewed. BV Canyon discharges to LA Canyon just upstream of reach LA-1 East. The levels of plutonium-239 in the reach upstream of LA-1 East (and BV Canyon) are very similar to those within LA-1 East. It does not appear BV Canyon is contributing contamination to LA Canyon greater than the contamination already present in the canyon 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 fence 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 sediment data with depth or with distance downstream. Uranium and silver were also detected above background levels.

No organic chemicals were detected in the sediments.

B-5.3
General Discussion of Subsurface Tuff

Three subsurface campaigns were conducted at MDA B: 1966, 1983, and 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 not detected in any other borehole, including Location ID 21-10556, which is just to the south of Location ID 21‑10557. Tritium was detected in the seven angled boreholes and exhibited a decreasing concentration trend (to near background values) with depth in all boreholes except Location ID 21-10554, where its concentration increased slightly over the length of the boring. Location 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 western end of the site, although there are no trends with depth. The pore-gas data do not indicate the presence of a vapor plume beneath MDA B. The 2001 surface-flux data, although not directly comparable to the pore-gas results because of the different units of measurement, also do not indicate the presence of a plume or single VOC source. The detected VOCs were all within the boundaries of MDA B. 

B-5.4
Summary of MDA B Contaminants

The data indicate low 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.

B-6.0
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