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RFI Report 

EXECUTIVE SUMMARY 

This Resource Conservation and Recovery Act (RCRA) facility investigation (RFI) report discusses 

investigations and results for ten potential release sites (PRSs) recommended for no further action 

(NFA) for human health. This report does not address ecotoxicological or other regulatory concerns. All 

PRSs are located within Technical Area 33 (TA-33) in the extreme southeastern section of Los Alamos 

National Laboratory (LANL). From 1948 until 1972, experiments on initiators, a component of nuclear 

weapons, were conducted at TA-33. After 1972, the site housed offices and storage facilities for a 

geology group, then, beginning in 1989, offices and shops for an electronics development group. The 

electronics group moved out in 1995. TA-33 is currently used for short-term experiments by various 

groups. 

The PRSs included in this report are located at Main Site, South Site, and East Site. Main Site contained 

offices, shops, and laboratories. South Site was used as a firing area where aboveground high 

explosives (HE) tests were conducted from 1952 until approximately 1955. East Site was operational 

between 1955 and 1972 and was used as a firing site for testing experimental apparatus in nonexplosive 

projectiles. Except for storage and occasional short-term experiments, both firing sites have been inactive 

since 1972. 

Sampling was conducted at Main, South, and East sites between May and November of 1996. The 

investigation consisted of collecting surface samples, hand-augered subsurface samples, and borehole 

drilling samples. All samples were submitted to the Environmental Restoration (ER) Project's sample 

management office. Analyses were performed for radionuclides, inorganic analytes, volatile and 

semivolatile organic compounds, polychlorinated biphenyls (PCBs), and HE, as appropriate. 

Phase I sampling was conducted at two PRSs. Phase II sampling was performed at seven PRSs where 

Phase I investigation had determined the presence of contamination or where Phase I results were 

inconclusive. One PRS, an outfall, could not be found. The PRSs discussed in this report are listed in 

Table ES-1. Summaries of the investigations and their results follow Table ES-1. 

Criteria for NFA for human health are listed in Section 3.6 of this report. Discussions of human health 

risk assessment at several PRSs are based on an industrial scenario, on the assumption that TA-33 will 

remain an industrial site under LANL control. 

PRS 33-002(b) is sump TA-33-134, located at Material Disposal Area K (MDA K). The sump was further 

investigated because Phase I sampling, which may not have located the maximum contaminant 

concentrations, was inconclusive. Phase II sampling confirmed that tritium was present above screening 

action level (SAL), but below risk levels. The PRS is recommended for NFA for human health under 

Criterion 5 because it has been investigated and evaluated. 
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TABLE ES-1 
SUMMARY OF PROPOSED ACTIONS 

PROPOSED ACTION 

PRS NFA Further Section 
No. HSWA

8 
Criterion Action Rationale No. 

33-002(b) X 5 None Acceptable risk 5.1.11 

33-002(c) X 5 None Acceptable risk 5.2.11 

33-003(b) X 5 None Acceptable risk 5.3.11 

33-004(k) X 1 None Outfall not found 5.4.11 

33-006(a) X 5 None Contamination below screening action 5.5.11 
levels (SALs) confirmed 

33-008(a) X 5 None Acceptable risk 5.6.11 

33-008(b) X 5 None Acceptable risk 5.7.11 

33-011 (d) X 5 None Acceptable risk 5.8.11 

33-013 X 5 None Acceptable risk 5.9.11 

33-017 X 5 None Acceptable risk 5.10.11 

a. An X in this column indicates that the site is listed on the Hazardous and Solid Waste Amendments (HSWA) Module VIII of 
the Laboratory's RCRA operating permit (EPA 1990, 0306). 

PRS 33-002{c) is sump TA-33-133, located at MDA K. The sump was further investigated because 

Phase I sampling was inconclusive. Phase I sampling may not have located the sump or the maximum 

contaminant concentrations associated with the sump. Phase II sampling confirmed that tritium was 

present below SAL. Further investigation of anomalous plutonium results from Phase I sampling verified 

that plutonium was not present at levels of concern. The PAS is recommended for NFA for human health 

under Criterion 5 because it has been investigated and evaluated. 

PRS 33-003{b) is underground chamber TA-33-6, located at MDA D in East Site. Archival research 

conducted after the RFI work plan was written indicated that PCBs may have been deposited as a result 

of a chamber experiment. Additional surface and subsurface samples were taken during 1996; no PCBs 

were detected at levels of concern. The PAS is recommended for NFA for human health under Criterion 5 

because it has been investigated and evaluated. 

PRS 33-004{k) is an alleged outfall from bunker TA-33-87 at East Site. Investigation during the 1994 

and 1996 field campaigns failed to locate either a drain line or an outfall. Based on these efforts, and the 

benign history of TA-33-87, the PAS is proposed for NFA for human health under Criterion 1: The PAS 

cannot be found. 

PRS 33-006{a) is the shot pad at South Site where implosion studies were conducted in the mid-1950s. 

Uranium and copper are widely distributed in the site's soils. Risk assessment results indicated that 

these contaminants do not pose an unacceptable risk. The 1994 HE analyses at South Site were 

compromised by missed holding times. Limited resampling confirmed that HE is not present in 
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concentrations of concern. The PRS is recommended for NFA for human health under Criterion 5 because 

it has been investigated and evaluated. 

PRS 33-00S{a) is a landfill that was established in 1984 as part of a debris cleanup at South Site. The 

landfill contains primarily wood debris. Phase I sampling performed in 1996 found no hazardous 

contamination at levels of concern. Further action is not warranted, and the PRS is recommended for 

NFA for human health under Criterion 5 because it has been investigated and evaluated. 

PRS 33-00S{b) is a landfill that was established in 1984 as part of a debris cleanup at East Site. The 

landfill contains primarily wood debris. Phase I sampling performed in 1996 found no hazardous 

contamination at levels of concern, and further action is not warranted. The PRS is recommended for 

NFA for human health under Criterion 5 because it has been investigated and evaluated. 

PRS 33-011{d) was a paved outdoor storage area surrounding warehouse TA-33-20 at East Site. During 

the 1994 sampling campaign, lead, uranium, and tritium were detected above SALs in one asphalt 

sample and its duplicate. Phase II sampling, completed in 1996, indicated that contamination is at 

acceptable levels. The PRS is proposed for NFA for human health under Criterion 5 because it has been 

investigated and evaluated. 

PRS 33-013 is a paved drum storage area located east of the tritium facility, TA-33-86. During the 1993 

sampling campaign, cadmium, chromium, and tritium were observed above SALs. Beryllium was 

measured above soil background levels. Phase II sampling did not find these contaminants at levels of 

concern. The PRS is recommended for NFA for human health under Criterion 5 because it has been 

investigated and evaluated. 

PRS 33-017 was intended to assess potential contamination that may have resulted from operational 

releases at Main Site. Phase I sampling indicated that a wide area around Main Site did not contain 

contaminants above LANL background. The area east of former shop TA-33-39 contained elevated 

polycyclic aromatic hydrocarbons (PAHs) where vehicles had been parked and where vehicle maintenance 

was known to have occurred. Phase II sampling indicated that PAHs were present at insufficient 

concentrations to represent a hazard to human health or the environment. The PRS is recommended for 

NFA for human health under Criterion 5 because it has been investigated and evaluated. 
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1.0 INTRODUCTION 

1.1 General Site History 

Technical Area 33 (TA-33) is located at the southeastern corner of Los Alamos National 

Laboratory (LANL) (Fig. 1.1-1, Fig. 1.1-2). TA-33 is divided into five discontinuous sites 

(Fig. 1.1-3). Main Site was the location of offices, shops, a warehouse, and the tritium facility. 

Area 6, South Site, and East Site were firing sites. A large radiotelescope currently occupies 

the fifth site, formerly a staging and storage area. 

T A-33 was established in 194 7. All five sites were used until 1972 for testing a component of 

nuclear weapons called initiators. The firing sites have been inactive since 1972, except for 

storage and occasional short-term experiments. Between 1972 and 1989, Main Site housed 

offices and storage facilities that were used by a geology group. After 1989, the offices and 

shops housed an electronics development group. In 1995, the electronics group left TA-33. A 

tritium facility operated at Main Site from 1955 until 1990; Material Disposal Area K (MDA K) 

contains the septic tanks, sumps, and outfalls from this facility. Although not presently used for 

programmatic activities, theTA is still considered active; a few buildings are used for storage 

or for short-term projects. 

This report evaluates potential release sites (PRSs) at East Site, South Site, and Main Site. At 

East Site, tests were conducted in underground chambers in 1948 and in 1952. Also at East 

Site, between 1955 and 1972, large guns fired non-exploding projectiles containing experimental 

apparatus into berms and catcherboxes. Similar experiments, as well as aboveground explosive 

tests, were performed at South Site between 1952 and 1955. Main Site contained storage and 

holding areas in addition to shops and offices. A tritium facility was in operation at Main Site 

between 1955 and 1990. 

The following materials may have contributed to contamination at the PRSs discussed in this 

report: cadmium, chromium, lead, uranium, tritium, semivolatile organic compounds (SVOCs), 

high explosives (HE), and polychlorinated biphenyls (PCBs). Small volumes of other materials 

may have been used at any of these sites. Although radionuclides are regulated by the 

Department of Energy (DOE) and not regulated under the Resource Conservation and 

Recovery Act (RCRA), it is more efficient and cost-effective to investigate all types of potential 

contamination during a single site characterization. Therefore, radiochemical concerns are 

addressed in this report. 
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1.2 RFI Overview 

The TA-33 RFI Work Plan for Operable Unit 1122 was submitted to Environmental Protection 

Agency (EPA) Region 6 in May 1992 (LANL 1992, 0784). EPA approved the plan, with minor 

modifications, in July 1993 (EPA 1993, 02-090). Phase II and modified Phase I sampling plans 

were included in RFI reports submitted during September 1995 (Environmental Restoration 

Project 1995, 1263) and December 1995 (Environmental Restoration Project 1995, 1288). The 

technical approach of the plan used phased sampling to locate the sources of any contamination 

associated with LANL activities. Contaminants detected during Phase I reconnaissance 

sampling were subject to Phase II sampling. Three PRSs-33-011 (d), 33-013, and 33-017-

have undergone Phase II sampling as described in Section 5 of this report. At MDA K, 

Phase II sampling and analyses were conducted in 1996 in accordance with plans detailed in 

the September 1995 RFI report for MDA K (Environmental Restoration Project 1995, 1263). 

These previous reports are summarized in Table 1.2-1. 

Conceptual models were developed for three different exposure scenarios (current use, 

recreational use, construction) as described in Section 3.1.2 of the RFI Work Plan for Operable 

Unit 1122. Primary release mechanisms at T A-33 include sediment transport and resuspension 

by wind. Other release mechanisms considered in the plan were landslide/erosion, biological 

activity, and dissolution in runoff (LANL 1992, 0784). 

All PRSs in this report are recommended for no further action (NFA) for human health. 

Ecotoxicological and other regulatory concerns have not been addressed at the PRSs 

discussed in this report. 

TABLE 1.2-1 

PREVIOUS REPORTS FOR T A-33 PRSs DISCUSSED IN THIS REPORT 

TA-33 RFI Report 

PRS REPORT DATE 

33-002(b) September 1995 

33-002(c) September 1995 

33-003(b) September 1995 

33-004(k) September 1995 

33-006(a) December 1995 

September 1996 

33-008(a) September 1995 

33-008(b) September 1995 

33-011 (d) September 1995 

33-013 September 1995 

33-017 September 1995 

a As identified in Reference section of this report. 
b Draft report submitted to DOE. 

5 

LANL ID 

12638 

1263 

1265 

1265 

1288 

Noneb 

1265 

1265 

1265 

1265 

1265 
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1.3 Field Activities 

The 1996 sampling campaign at TA-33 was conducted by ICF-Kaiser personnel and is 

documented in the 1996 field summary report (ICF-Kaiser 1997, 02-120}. For the PRSs in this 

report, fieldwork was performed between May and November of 1996. Field sampling activities 

included surface sample collection for field screening and fixed laboratory analysis, borehole 

drilling and subsurface sample collection, and use of a jackhammer for sampling under asphalt. 

Extensive field screening for PCBs was employed, as described in Section 5 of this report. 

Sampling locations at TA-33 were selected using the criteria outlined in the RFI Work Plan for 

Operable Unit 1122 (LANL 1992, 0784} or in the individual Phase II sampling and analysis 

plans. For several PRSs, a grid was specified in which samples were selected randomly within 

each cell. Several sampling locations were targeted for resampling in the Phase II plans. 

Radiation screening surveys were routinely conducted at each PRS prior to sampling. This was 

done as part of worker safety protocol and to determine shipping requirements for each sample. 

All sampling locations were surveyed using global positioning system equipment. 

Before any sample was taken, each undisturbed sample location was checked for the presence 

of above-background levels of radioactivity and for volatile organic compounds (VOCs}. All 

samples were collected using current standard operating procedures (SOPs} (LANL 1993, 

0875}. After collection, all samples were cooled with ice packs in portable ice chests and 

submitted to both LANL's mobile radiological analytical laboratory (MRAL} and LANL's on-site 

laboratory for screening of the containers before being sent off-site. Chain of Custody/Request 

for Analysis forms were completed for each sample. All1996 surface samples were taken from 

the surface to a depth of 6 in. within a diameter of approximately 6-8 in. Soil was collected from 

each sampling location using a dedicated stainless steel spoon and bowl. 

A CME 750™ auger rig, outfitted with a hollow stem auger (4.25-in. inner diameter} and 

stainless steel split-spoon samplers (2.5 ft by 4 in.}, was used to drill borehole samples. At each 

PRS, samples were collected from borehole cores as specified in the sampling and analysis 

plans. 

1.3.1 Quality Assessment Samples 

A total of 297 samples were collected during the 1996 field campaign. Nine field duplicates 

were collected as quality assessment samples during the investigation by filling two sets of 

containers with soil from the same locations. 
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1.3.2 Deviations from RFI Work Plans and Phase II Sampling and Analysis Plans 

The following deviations from the relevant work plans were performed: 

• No samples were collected at 33-004(k) because the outfall could not be 

found. 

• No debris samples were collected at landfills 33-008(a) and 33-008(b) 

because of the size and metallic nature of some of the debris. Instead, 

samples were collected from soil surrounding debris. 

• Only three samples were collected, instead of four, from each of three 

boreholes at 33-008(b) because of the shallow depth to tuff. 

• To break asphalt at PRS 33-011 (d), a jackhammer was used instead of an 

impact core drill. No asphalt samples were collected. 

• Laser-induced breakdown spectroscopy (LIBS) was not used during the 

1996 field campaign because the equipment was not readily available and 

the field team was not trained in the technique. X-ray fluorescence (XRF) 

for screening inorganic constituents was considered equivalent and more 

suitable under field conditions. 

2.0 ENVIRONMENTAL SETTING 

RFI Report 

The environmental setting of the Laboratory is described in Section 2.3 of the Installation Work 

Plan (IWP) for Environmental Restoration (LANL 1996, 1379). A discussion of the environmental 

setting, including climate, geology, hydrology, and a conceptual hydrogeologic model for the 

area and surroundings, is presented in Section 2.5 of the RFI Work Plan for Operable Unit 1122 

(LANL 1992, 0784). A summary is presented in the following sections. 

2.1 Climate 

Los Alamos County has a semiarid, temperate, mountain climate. Summers are generally 

sunny with moderate, warm days and cool nights. High altitude, light winds, clear skies, and dry 

atmosphere allow summer temperatures to range from 50°F to 80°F at TA-33. During the 

winter, temperatures typically range from 14°F to 54°F. The average annual rainfall in the area 

of TA-33 is estimated to range from 8 to 19 in. Of this total, approximately 40% occurs as brief, 

intense thunderstorms during July and August. Intermittent stream flow in adjacent canyons 

can occur as a result of these storms. Spring snowmelt runoff may also induce intermittent 

stream flow in local canyons. 
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2.2 Geology 

2.2.1 Geologic Setting 

A detailed discussion of the geology of the entire Los Alamos area can be found in Section 2.4 

of the 1996 IWP (LANL 1996, 1379). The geology ofT A-33 is described in Section 2.5 of the 

RFI Work Plan for Operable Unit 1122 and summarized here. The Rio Grande's White Rock 

Canyon, which is 1000 ft deep, is the southeastern boundary of TA-33. Two tributaries of the 

Rio Grande form Ancho and Chaquehui Canyons and join White Rock Canyon at TA-33. The 

five separate sites at T A-33 are located on level mesas between the two tributary canyons. East 

Site and the National Radioastronomy Observatory (NRAO) site are located near the south rim 

of Ancho Canyon. South Site is located on the north rim of Chaquehui Canyon. Runoff from East 

Site drains primarily into White Rock Canyon. Runoff from Main Site, NRAO, and South Site 

drains into Chaquehui Canyon. 

LANL activities were confined to the mesa between the two canyons, where bedrock is primarily 

composed of Unit 2 of the Tshirege Member of Bandelier Tuff. Deposits of Unit 3 are 

intermittent at the eastern end ofT A-33. Unit 2 constitutes the bedrock at East Site, which is 

underlain by approximately 125ft of Units 2, 1 v, and 1 g. At South Site, remnants of Unit 3 of 

the Tshirege Member are exposed at high points north and west of the site. Bedrock at South 

Site consists of Unit 2, approximately 50ft in depth, underlain by approximately 150ft of Units 

1 v and 1 g. The tuffs at T A-33 are underlain by 650ft of basalts, including tholeiitic, andesitic, 

and phreatomagmatic basalt deposits. Beneath the basalt layers are sedimentary deposits of 

the Puye Formation and the Santa Fe Group (Reneau et al. 1995, 02-092). Data on the 

subsurface geology at TA-33 were obtained from deep boreholes located at MDA K. A full 

description of the core logging of these boreholes is provided in the RFI report for MDA K 

submitted to EPA in September 1995 (Environmental Restoration Project 1995, 1263). 

The geology at MDA K is described in detail in the RFI report for MDA K (Environmental 

Restoration Project 1995, 1263). In summary, at the 1993 boreholes, soils ranged from 0.2 to 

1.3 ft deep and were underlain by weathered tuff. Unit 3 of the Tshirege Member of Bandelier 

Tuff, consisting of pumice and non-welded tuff, extended from near the surface to 10ft. Unit 

2, consisting of non-welded to slightly or moderately welded tuff with pumice, extended to 

73 ft. Unit 1 v extended from 73 ft to 170 ft; it consists of moderately welded tuff with pumice. 

The vapor-phase notch is at 170 ft. Below the vapor-phase notch is Unit 1 g of the Tshirege 

Member. It consists of non-welded tuff with phenocrysts, lithics, and glassy pumice extending 

to 216ft. Here is the base of the ash flow Bandelier Tuffs, with 6ft of fallout/surge reworked, 
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glassy tuffs, pumice, and sand crystals. Below the tuffs are sediments of the Puye Formation, 

extending from 222 ft to 268 ft and containing abundant basaltic cinders. The Cerros del Rio 

basalts are encountered at 268 ft below the surface. Reneau et al. provide a detailed 

description of the geology and geomorphology of TA-33 (Reneau et al. 1995, 02-092). 

Drilling in 1996 did not penetrate below the various units of the Bandelier Tuff because 

sampling and analysis indicates that tritium is bounded within the tuff. 

2.2.2 Soils 

A discussion of the soils in the Los Alamos area can be found in Section 2.4.1.3 of the IWP 

(LANL 1996, 1379). Soil at Main Site and the surrounding mesa top is classified as Hackroy 

Rock Complex (Nyhan et al. 1978, 0161 ). Field logs indicate that soils at MDA K range from 

0- to 8-ft deep. Soils may be sandy and contain many pumice pebbles ranging up to 0.5 in. in 

size. Clay lenses may be intermixed with pulverized tuff. Soils in the drainages are sandy, with 

some clay and many small pebbles. Bedrock is exposed at many areas on the lower (eastern) 

part of the site, including the drainage channels east of the septic system. 

Soil at South Site is classified as Hackroy Rock outcrop complex. Parent Hackroy soils are 

shallow, well-drained soils that form on mesa tops from weathered tuff. The surface layer is a 

brown, sandy loam approximately 4 in. thick. Hackroy subsoil is a reddish brown clay mixed 

with gravel or loam approximately 8 in. deep. The Hackroy Rock outcrop complex contains 20% 

Hackroy soils, 10% Nyjack soils, and 70% rock outcrop. Nyjack soil is similar to Hackroy but 

deeper and more loamy. Much of the soil at South Site was scraped to bedrock to build the 

berms. 

Soil at East Site and NRAO is classified as Mesic Rock outcrop land type, containing 65% rock 

outcrop, 5% undeveloped soil, 5% Hackroy soil, and 25% narrow escarpments (Nyhan et al. 

1978, 0161 ). Most of East Site has been scraped to bedrock to supply material for the berms. 

Soils at NRAO range from 0- to 1-ft deep. 

2.3 Hydrology 

The hydrology of the Pajarito Plateau is summarized in Section 2.4.2 of the IWP (LANL 1996, 

1379). Few activities performed during the TA-33 1996 sampling campaign affected or were 

influenced by hydrological considerations. Drilling to the 120-ft depth at MDA Kin 1996 did not 

encounter perched or ground water. 
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2.3.1 Surface Water 

T A-33 is bounded by canyons. At TA-33, ephemeral surface water flow to local canyons may 

be expected during the spring snowmelt and summer thunderstorm seasons. Surface water 

does not collect on the mesas at the PRSs discussed in this report. 

2.3.2 Groundwater 

At East Site (elevation 6400 ft) the depth of groundwater is assumed to be 700ft, based on the 

elevation (5700 ft) of a spring in Ancho Canyon. At South Site (elevation 6400 ft) the depth of 

groundwater is assumed to be 800ft, based on the elevation (5600 ft) of Doe Spring in White 

Rock Canyon. No groundwater wells are located in or near TA-33. Deep drilling at MDA Kat 

Main Site did not encounter perched water. In a geomorphological study ofT A-33, no evidence 

was found of springs nearer the firing sites (Reneau et al. 1995, 02-092}. Fig. 2.3.2-1 shows 

the topography of TA-33 and the relationship of the firing sites to known springs in Ancho and 

White Rock Canyons. 

2.4 Biological Surveys 

Biological resource field surveys were conducted at TA-33 for compliance with the Federal 

Endangered Species Act of 1973; the New Mexico Wildlife Conservation Act; the New Mexico 

Endangered Species Act; Executive Order 11990, Protection of Wetlands; Executive Order 

11988, Floodplain Management; 10 CFR 1 022; Department of Energy (DOE) Compliance with 

Floodplain/Wetlands Environmental Review Requirements (DOE 1979, 0633}; and DOE Order 

5400.1, General Environmental Protection Program (DOE 1988, 0075). The biological summary 

is included as Appendix B in the RFI Work Plan for Operable Unit 1122 (LANL 1992, 0784). 

Environmental conditions at PRSs discussed in this RFI report were highly disturbed during 

construction in 1947 and the early 1950s. Currently, the firing sites are either scraped to 

bedrock or overgrown with chamisa. No habitats for threatened or endangered species were 

identified on the mesas. Bald eagles, golden eagles, and peregrine falcons forage-and 

possibly nest-in White Rock Canyon near TA-33. LANL activities are restricted at T A-33 

between November 1 and July 1. Field surveys for these birds must be conducted at East Site 

before noisy equipment can be used. South Site is not affected by this restriction. Habitats for 

additional threatened and endangered species were mapped in the canyons below TA-33, but 

no such species were found during the surveys. 
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2.5 Cultural Surveys 

A cultural resource survey was conducted at TA-33 as required by the National Historic 

Preservation Act (National Park Service 1983, 0632). Sixty-four archaeological sites were 

identified at TA-33. One large ruin is located within 100ft of the MDA K drain field. The ruin was 

roped off during sampling activities. No archaeological sites were affected by investigation of 

the PRSs discussed in this report. 

South Site: One small archaeological site is located approximately 100 ft northwest of 

PRS 33-008(a). The site is undisturbed and surrounded by juniper; it was not affected by 

operational activities or by the Environmental Restoration (ER) Project's sampling activities. 

No other archaeological sites are located on the mesa at South Site. 

East Site: One archaeological site is located on the mesa at the west end of East Site. The site 

is undisturbed and surrounded by juniper. It is located near an area that was cleared in 1948 

during the construction of East Site. No PRSs are nearby. No operational or ER activities have 

been conducted near this archaeological site. 

Main Site: One archaeological site is located near TA-33-20 and PRS 33-011 (d). The ruin is 

located outside the security fence. No ER activities took place in this archaeological area. A 

large ruin that is located southeast of TA-33-86 was not affected by activities in the paved area 

at PRS 33-013 or by the sumps at the west end of MDA K. 

3.0 APPROACH TO DATA ASSESSMENT AND ANALYSIS 

The ER Project's approach to data assessment is described in the policy document entitled 

Risk-Based Corrective Action Process (Dorries 1996, 1297). This approach includes 

• sampling and analysis design, 

• field investigation and collection of field and quality assurance (QA) samples, 

• chemical and radiochemical analyses of samples and reporting of analytical 

data, 

• baseline verification and validation of analytical data, 

• organization of field and analytical data into PAS-specific data sets, 

• exploratory data analysis, 
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• focused validation-when necessary-to further assess questionable data, 

• comparison of validated analytical results with LANL background data, 

• comparison of validated analytical results with SALs, 

• evaluation of sufficiency of data sets to support site decisions, and 

• assessment of human health and ecological risk. 

The following sections provide an overview of the methods used to complete the steps listed 

above for the PRSs discussed in this RFI report. 

3.1 Sample Analyses 

Although neither NMED nor EPA reviewed or approved the relevant Phase II sampling and 

analysis plans, sampling proceeded at risk in spring 1996. Unless otherwise noted, samples 

were collected in accordance with the sampling design specified in the 1995 RFI Report for 

PRSs 33-003(b), 33-008(a}, 33-008(b), 33-011 (d), 33-013, and 33-017 (Environmental 

Restoration Project 1995, 1265}, the RFI Report for PRS 33-006(a) (Environmental Restoration 

Project 1995, 1288}, and the RFI Report for MDA K (Environmental Restoration Project 1995, 

1263}. All samples requiring chemical and radiochemical analyses and chain-of-custody 

documentation were submitted to the sample management office (SMO) and to the MRAL. 

Extensive use was made of field X-ray fluorescence and PCB field-screening kits, as described 

in appropriate sections of Section 5 in this report. 

3.1.1 Analytical Methods 

The following analytical suites were used for the sample analyses in this report: inorganic 

chemicals, radionuclides, VOCs, SVOCs, PCBs, and HE. Appendix A lists the target analytes 

for which analyses were performed for the purpose of this report. 

All samples were analyzed by contract analytical laboratories using methods specified in 

ER SMO analytical subcontracts (LANL 1995, 1278). The allowed methods are current 

EPA SW-846 and Contract Laboratory Program (CLP) methods, or equivalent, for inorganic 

chemicals, VOCs, SVOCs, PCBs, and HE. Prior to analysis for inorganic chemicals, solid 

samples were digested according to EPA SW-846 method 3050 or equivalent (EPA 1992, 

1207}. The above-mentioned subcontracts specify LANL-approved methods for radiochemical 

analyses according to technologies identified in those subcontracts (e.g., tritium by liquid 
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scintillation). Analytical method selection is described in Appendix IV of the ER Project Quality 

Assurance Project Plan Requirements for Sampling and Analysis (QAPP) (LANL 1996, 1292). 

For each analyte, quantitation or detection limits are specified as contract-required estimated 

quantitation limits (EQLs) for organic chemicals and radionuclides, and as estimated detection 

limits (EDLs) for inorganic chemicals. These limits are included in Appendix Ill of the ER Project 

QAPP, along with the target analytes for each analytical suite. 

3.1.2 Data Verification and Validation 

Data verification and baseline validation procedures were used to determine if data packages 

received from the analytical laboratory were generated according to specifications, and if they 

contained sufficient data for decision-making. For analytical data used to make the decisions 

discussed in this RFI report, baseline data validation under the ER protocol was performed as 

described in the QAPP (LANL 1996, 1292). 

This process produced validation reports, with data qualifiers that designated potential 

deficiencies in the affected results. Each data qualifier is accompanied by a reason code that 

provided information about the deficiency that led to qualification of the data. The validation 

reports were used to help make decisions and to direct the focused validations needed for 

evaluating the usability of data for this report. 

Data were qualified (i.e., a marker was attached to the data results) for a variety of reasons 

during the baseline validation process. The baseline validation procedure used for routine 

analytical services provides information about the reason a qualifier was applied and its 

potential impact on the affected data. The purpose is not to reject data but rather to ensure that 

the relative quality of the data is understood so that the data may be used appropriately. 

The following data qualifiers are used in the LANL ER Project baseline validation process: 

A The data required for data review and evaluation are not available. 

U The analyte was not positively identified in the sample, and the associated value 

is the sample-specific EQLIEDL. 

J The analyte was positively identified, but below the sample-specific EQLIEDL. The 

associated numerical value is estimated to be more uncertain than would normally 

be expected for that analysis. 
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J+ The analyte was positively identified, and the result is likely to be biased high. 

J- The analyte was positively identified, and the result is likely to be biased low. 

UJ The analyte was not positively identified in the sample, and the associated value 

is an estimate of the sample-specific EQLIEDL. 

RPM Without further review of the raw data, the sample results are unusable due to 

serious deficiencies in the ability to analyze the sample and meet quality control 

criteria. Presence or absence cannot be verified. NOTE: Any results qualified as 

RPM must be evaluated for relevance to data use. 

P Professional judgment should be applied to using the data in decision-making. 

PM Professional judgment should be applied to using the data in decision-making. A 

manual review of raw data is recommended to determine if the defect impacts data 

use for decision-making. 

A focused data validation may be required as a follow-up to the baseline validation. The 

purpose of a focused validation is to determine the technical adequacy of measurement data 

when 

• the data are qualified as deficient or as requiring professional judgment 

during the verification/baseline validation process (for example, when 

holding times are exceeded or interferences are present, a focused validation 

may be required to assist in determining data adequacy for the intended 

use), or 

• the data quality assessment process requires additional information either 

about the variability or uncertainty of the reported data or about the data 

quality prior to making a data use decision because of anomalies detected 

in a data set. 

Details of quality assurance/quality control activities are presented in Section 4 of this report. 

Qualifiers resulting from baseline and focused validation are shown in the analytical results 

tables included in Section 5 of this report. Summaries of data quality evaluations and focused 

validation of analytical data relevant to this report are given in Appendix B. The RPM, P, and 

PM qualifiers do not appear in Section 5 data tables, nor in Appendix 8, because they are 

replaced during focused validation according to the data's use. 
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3.2 Process for the Identification of Chemicals of Potential Concern (COPCs) 

3.2.1 Inorganic Chemicals 

Detected inorganic chemicals are compared with natural background distributions to determine 

if they should be retained as COPCs or eliminated from further consideration. The inorganic 

background data used in this report are taken from soil, sediment, and/or tuff samples collected 

throughout Los Alamos County. Those samples were chemically analyzed for certain inorganic 

(metal) chemicals (Longmire et al. 1995, 1142; Longmire et al. 1995, 1266). All PAS samples 

in this report were collected from disturbed soil or fill material; the all-soil horizons background 

data set was used because the soil master horizon cannot be identified in disturbed material. 

Comparisons between site data and background data are initially performed by comparing 

each observed concentration datum with a chemical-specific background screening value that 

is the upper tolerance limit (UTL), or the maximum reported concentration, or the detection limit 

of a nondetected chemical. These background screening values are derived from LANL-wide 

soil, sediment, and/or tuff background data. Details on the calculation of these values are 

presented in Longmire et al. (1995, 1266). 

3.2.2 Radionuclides 

Comparing reported radiochemical results with minimum detectable activities and background 

data is necessary for determining the presence of radionuclides and for distinguishing 

concentrations of radionuclides associated with Laboratory operations from those attributable 

to global fallout and/or to naturally occurring radionuclides. The LANL ER Project requires that 

radiochemical data be reported by a laboratory on the basis of a detection test. Therefore, as 

part of the data validation/data assessment, reported results must be evaluated to ensure that 

only those results that represent detection are used to classify a radionuclide as a COPC. This 

is typically done by comparing the reported value with the associated minimum detectable 

activity, if one is reported. When the minimum detectable activity is not available or does not 

meet the data quality needs of the ER Project, the reported value will be tested against an 

estimated minimum detectable activity. This estimated value is based on instrument counting 

error. The counting error is typically reported as the analytical uncertainty at a value of 1-sigma 

(i.e., one standard deviation), and the estimated minimum detectable activity is computed as 

3-sigma. 
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Detected radionuclides are either retained as COPCs or eliminated from further consideration 

based on a comparison with natural or anthropogenic background distributions. The radionuclide 

background data used in this RFI report have been taken from the following sources: 

• soil, sediment, and/or tuff samples collected throughout Los Alamos County 

for which chemical analyses were performed for naturally occurring 

radioactive chemicals, specifically uranium (Longmire et al. 1995, 1142; 

Longmire et al. 1995, 1266) and 

• background concentrations of radioactive chemicals associated with global 

fallout from atmospheric nuclear testing (e.g., plutonium and tritium) reported 

in LANL Environmental Surveillance reports (Purtymun et al. 1987, 0211; 

ESG 1988, 0408; ESG 1989, 0308; EPG 1990, 0497; EPG 1992, 0740). 

Comparisons between site data and background data are initially performed by comparing 

each observed concentration datum with a radionuclide-specific background screening value 

that is either the UTL or the maximum reported activity. These background screening values 

are derived from LANL-wide soil, sediment, and/or tuff background data. Details regarding the 

calculation of these values are presented in Longmire et al. {1995, 1266). Certain radio nuclides 

in certain media have no LANL-wide background data. For these exceptions, PRS sample

specific minimum detectable activities are used as nominal background screening values. 

3.2.3 Organic Chemicals 

Background data are not available for organic chemicals. Organic chemicals that have been 

positively identified in one or more samples have been carried forward in the screening 

assessment process for the PRSs in this RFI report. Chemicals that have not been detected 

in any sample have been removed from further consideration. 

3.2.4 Risk-Based Screening Assessment 

Inorganic chemicals and radionuclides that exceed background, as well as organic chemicals 

that are positively identified in one or more samples, require further evaluation if they also 

exceed SALs. SALs for nonradioactive chemicals are based on EPA Region 9 preliminary 

remediation goals (PRGs) for residential soil and tap water. Where appropriate, certain EPA 

Region 9 water PRGs are supplanted by Native American Pueblo, state, or federal water quality 

standards. Soil and water media have separate SALs for each chemical. The decision to 
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identify a chemical as a COPC when a SAL is not available is made on a case-by-case basis, 

taking into account the availability of process knowledge and toxicological information. 

If more than one COPC is present at a site, a multiple chemical evaluation (MCE) is performed 

to determine if the potentially additive effect of chemicals detected below SALs warrants 

additional investigation. The method used for performing an MCE is summarized in the policy 

document entitled "Risk-Based Corrective Action Process" (Dorries 1996, 1297). These 

comparisons are the last quantitative steps in the screening assessment process for human 

health concerns. If COPCs remain after this step, then further evaluation is required. If no 

COPCs remain after this step and the data set is sufficient to support the decision, an NFA 

recommendation may be proposed based on human health concerns. 

If COPCs remain after the screening assessment, there are several options for the PRS. A 

further site-specific evaluation may lead to eliminating a COPC without going into a formal risk 

assessment. The site may be proposed for further sampling, either for complete characterization 

or for remediation if it is cost-effective to proceed without a risk assessment. A risk assessment 

may be conducted to determine if the remaining COPCs present an unacceptable human health risk. 

3.3 Human Health Assessment 

3.3.1 Risk Due to Naturally Occurring Inorganic Chemicals in Soils (Background) 

Risk is associated with exposure to inorganic chemicals that naturally occur in soil. Using the 

same methodology as site risk estimation to calculate background risk provides a frame of 

reference for risk levels calculated at a site. This information provides a basis for determining 

risk-based remediation goals, which in some circumstances may be set at target risks 

comparable to background rather than default values (e.g., a cancer risk of 1 o-s or a hazard 

index of 1 ). Background risk can also affect decisions at sites that contain chemicals for which 

there is a toxicity threshold. For some inorganic chemicals, background intake may be near a 

toxicity threshold such that incremental intake associated with contamination may be 

unacceptable. 

Background risk estimates provided in Table 3.3.1-1 were calculated using the same exposure 

assumptions by which SALs are calculated. SALs are based on health-protective assumptions 

for a residential scenario (EPA 1995, 1307). For soil exposure, the pathways include incidental 

soil ingestion, inhalation of resuspended dust, and dermal contact with soil. The background 

soil data used for these calculations were collected from several soil horizons at geographically 

diverse locations. Background risks are estimated for two statistics. One statistic is the median, 
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which represents the midpoint of the concentration range (technically, the median is the 

concentration value that divides the results into two equal groups, or where half the data are 

above and half are below). The second statistic represents the upper range of background 

concentration values, and is either a calculated UTL or a maximum concentration value. 

The background risks based on the LANL SAL residential exposure model are provided in 

Table 3.3.1-1. Risks due to background concentration are presented for both noncarcinogenic 

and carcinogenic outcomes. The potential for adverse noncarcinogenic health effects is 

estimated by a hazard quotient. A chemical intake leading to a hazard quotient of up to 1 is not 

associated with adverse health effects. None of the median background concentrations result 

in hazard quotients greater than 1. The hazard quotient of the UTL concentration for manganese 

exceeds 1 (1.9). However, exposure to naturally occurring manganese is not expected to have 

significant health consequences because of the unlikely occurrence of the UTL concentration 

over an entire exposure area, the conservative assumptions used in the exposure assessment, 

and the margin of safety incorporated into the reference dose. 

Three of the background inorganic chemicals provided in Table 3.3.1-1 are also carcinogens. 

Applying the default exposure assumptions used for SALs, the lifetime cancer risks due to 

residential soil exposure to background concentrations (UTL column) are estimated at 

approximately 1 excess case of cancer in 1 oo ooo people for beryllium, 2 in 100 000 for 

arsenic, and 2 in 1 000 000 000 for cadmium (carcinogenic only by inhalation). EPA uses a 

range of 1 excess case of cancer in 10 000 people to 1 in 1 000 000 as a guidance for an 

acceptable range of cancer risk (EPA 1990, 0559). 

These background risk estimates provide a frame of reference for a risk-based screening 

assessment and site decisions. If a site-specific risk assessment is necessary to further 

evaluate risks, background risks can also be calculated using site/scenario-specific assumptions 

to assist in any remedial action decisions for the site. 
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TABLE 3.3.1-1 

RISK DUE TO BACKGROUND CONCENTRATIONS OF INORGANIC CHEMICALS IN SOIL 
ASSUMING A RESIDENTIAL SCENARI08 

INORGANIC BACKGROUND SOIL HAZARD QUOTIENT LIFETIME CANCER RISK 
CHEMICAL CONCENTRATION b 

(mg/kg) 

Median UTL Median UTL Median UTL 

Aluminum 10000 38700 0.1 0.5 NCC NC 

Antimony 0.6 1d 0.02 0.03 NC NC 

Arsenic 4 7.82 0.2 0.4 1 X 10.5 2 X 10"5 

Barium 130 315 0.03 0.06 NC NC 

Beryllium 0.895 1.95 0.003 0.006 6x 10·6 1 X 10"5 

Cadmium8 0.2 2.6 d 0.005 0.07 1 X 10"10 2 X 10"9 

Chromium1 8.6 19.3 0.00009 0.0002 NC NC 

Cobalt 6 19.2 0.001 0.004 NC NC 

Copper 5.75 15.5 0.002 0.01 NC NC 

Lead9 12 23.3 0.03 0.06 NC NC 

Manganese 320 714 0.8 1.9 NC NC 

Mercury 0.05 0.1 d 0.002 0.004 NC NC 

Nickel 7 15.2 0.005 0.01 NC NC 

Selenium 0.3 1.7 d 0.0008 0.005 NC NC 

Thallium 0.2 1 d 0.03 0.2 NC NC 

Uranium 0.9 1.87 0.004 0.008 NC NC 

Vanadium 21 41.9 0.04 0.08 NC NC 

Zinc 30.7 50.8 0.001 0.002 NC NC 

a. Risk estimates are based on reference doses, slope factors, and EPA Region 9 default exposure assumptions effective 
April1996 

b. Background concentrations taken from the Longmire et al. all soil horizons data set (1995, 1142) 
c. NC = Noncarcinogen 
d. Maximum detected background value 
e. Cancer risks for cadmium are based solely on inhalation of resuspended dust 
f. Naturally occurring chromium is assumed to exist in a trivalent state 
g. Hazard quotient based on biokinetic uptake model 

3.3.2 Risk Assessment 

The human health risk assessments presented in Section 5.x.9 follow the process outlined in 

the policy document "Risk-Based Corrective Action Process" (Dorries 1996, 1297) and consist 

of the following steps: 

• identification of COPC concentrations, 

• exposure assessment, 

• toxicity assessment, and 

• risk characterization. 
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3.4 Ecological Assessment 

In cooperation with the New Mexico Environment Department and EPA Region 6, the Laboratory 

ER Project is developing an approach for ecological risk assessment. Further ecological risk 

assessment at these sites will be deferred until the sites can be assessed as part of the 

ecological exposure unit methodology currently being developed. 

4.0 RESULTS OF QUALITY ASSURANCE/QUALITY CONTROL ACTIVITIES 

This section reviews the impact of laboratory quality control (QC) results on data usability. The 

QC results are summarized in Appendix 8 of this report, together with results from field quality 

assurance (QA) samples. In addition, this report includes data from a few samples, collected 

in 1994, whose data usability was evaluated in earlier reports. 

A total of 297 samples were collected during the 1996 field season at TA-33. Data from 166 of 

them were used for decisions discussed in this report, including 140 that were submitted for 

analysis at off-site laboratories, 16 that were analyzed on-site by PCB immunoassay kits, and 

10 that were analyzed by the MRAL. All of the 144 laboratory samples were samples of soil or 

tuff. Nine field duplicate soil or soil/tuff samples were collected during 1996; these are listed 

in Table 4.0-1. 

All data were subjected to routine data validation. Appendix 8 details the validation assessments 

of the 37 reports containing the laboratory results for the 144 laboratory samples. Their impact 

on data usability is summarized below. Where discrepancies exist between hard copy and the 

electronic copy, the results used in this report have been taken from the hard copy. Qualifiers 

and associated reason codes assigned by the routine data validators are in the Facility for 

Information Management, Analysis, and Display (FIMAD), but the explanations in Appendix 8 

are more comprehensive. 

4.1 Inorganic Analysis 

A total of 77 of the 1996 field samples discussed in this report were analyzed for the standard 

suite of 23 inorganic chemicals, including mercury, as listed in Appendix A of this 

NFA report. Qualifications placed on these results by routine data validation are summarized 

in Appendix 8, Table B-1, of this report. 
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TABLE 4.0-1 

1996 FIELD DUPLICATE SAMPLES AT TA-33 

SAMPLE ID SITE ID DEPTH {ft) PRS DUPLICATE 
SAMPLE ID 

0333-96-1 000 33-01692 1.5-2.5 33-008(b) 0333-96-0027 

0333-96-1 001 33-01328 7.5-9.5 33-002(b) 0333-96-0069 

0333-96-1 002 33-01328 10-15 33-002(b) 0333-96-0070 

0333-96-1 003 33-01328 30-31.3 33-002(b) 0333-96-0500 

0333-96-1 004 33-01328 40-41 33-002(b) 0333-96-0502 

0333-96-1 005 33-01653 24-25 33-001 (a-e) 0333-96-0551 

0333-96-1 006 33-01559 Q-0.5 33-013 0333-96-057 4 

0333-96-1 007 33-01674 0-0.5 33-008(c) 0333-96-0658 

0333-96-1 008 33-01682 Q-1 33-008(c) 0333-96-0684 

A large number of qualifiers were assigned by the data validators. These qualifiers are 

reproduced in tables in Section 5.x.5 of this report. In general, as indicated by the notes in Table 

B-1, these qualifications do not seriously impact the usability of the data. 

• Blank contamination affects several results from PRSs 33-00B(a), 

33-00B(b), 33-011 (d) and 33-013. In each Section 5.x.5, results above EQL 

but less than five times the contamination measured in the blank are not 

listed as detected. The reported values in these cases are less than LANL 

background UTLs. In the remaining cases, blank contamination indicates a 

slight positive bias, resulting in an overestimate of contamination. Blank 

contamination does not affect any conclusions or recommendations for 

these PRSs. 

• In many of the laboratory reports for inorganic chemicals, potential low bias 

for several elements is indicated by low recovery from spiked samples. In 

general, the analytes for which recovery was a problem are not potential 

contaminants at the PRSs being investigated. However, spike recovery of 

62% was below the acceptance level of 75% (and duplicate recovery was 

also low) for chromium in request 2117, which included most of the samples 

from PRS 33-00B(b). There the data indicate that chromium is present 

above background levels (Section 5.7.5 of this report). The data are 

qualified as estimated with a negative bias, which is taken into account 

when evaluating chromium releases at PRS 33-008(b). Several other 

analytes were similarly qualified by the data validators, but the potential 
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biases are not large enough, relative to background levels and levels of 

concern, to impact the conclusions in Section 5.7. 

• A potentially low bias was flagged for six manganese and three thallium 

results. In the remaining samples, manganese was found to be within the 

LANL background range. Thallium was reported as estimated (below the 

quantitation limit) in a few samples from PRSs 33-002(b,c), always within 

background levels. Archival research does not identify manganese or 

thallium as a potential contaminant at MDA K. 

• Very low spike recoveries for antimony in three data packages (all from the 

same laboratory), including samples from PRSs 33-002(b,c) discussed in 

this report, resulted in rejection of the antimony data. However, archival 

research has not identified antimony as a potential contaminant at MDA K. 

RFI Report 

Relative standard deviations (RSDs) for inorganic chemicals, as measured by lab replicates, 

were generally under 10%, except for request 2117 (discussed above). RSDs of results for 

inorganic chemicals in the five field duplicate pairs were also generally less than 10%. Among 

the PRSs discussed in this report, field duplicate pair RSDs exceeded 10% only for calcium in 

the pair from 33-00B(b) and for manganese in the pair from 33-013. Such RSDs are less than 

would be expected given the expected heterogeneity of the PRSs under consideration. The 

data indicate that (again excepting data in request 2117) significant variability has not been 

introduced into the analytical results by the sample collection and laboratory analytical 

processes. 

4.2 Radiochemistry Analysis 

A total of 71 of the field samples discussed in this report were analyzed for total uranium, 2 for 

isotopic uranium, 6 for isotopic plutonium, and 34 for tritium. Apart from the plutonium results, 

which were qualified as undetected, no qualifications were placed on any results by routine 

data validation (Table B-2 in this report). In addition to laboratory analyses, all but four of the 

laboratory samples from PRS 33-002(b) were analyzed for tritium by the MRAL. 

During Phase I sampling, plutonium was detected above LANL and TA-33 background levels 

at PRS 33-002(c). During Phase II sampling, the MRAL analyzed six samples from 

PRS 33-002(c) for plutonium. Because MRAL levels were low, these samples were not 

forwarded to an off-site laboratory (Section 5.2.6 of this report). 
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Sample preparation techniques for uranium determine which UTL should be used for background 

comparison. A total digestion of the sample yields a LANL background UTL of 5.45 mg/kg. A 

digestion using the SW-846 method for sample preparation yields a UTL of 1.87 mg/kg 

(Longmire et al. 1995, 1142). For PASs discussed in this report, a total digestion was used for 

uranium analyses of samples collected at PASs 33-002(c) and 33-008(a, b). An SW-846 partial 

digestion was used for uranium analyses of samples at PASs 33-011 (d) and 33-013 (with the 

exception of sample 0333-96-0583, for which a total digestion was used). 

The RSDs for laboratory replicates were all under 10%. Some high RSDs were observed in two 

of the field duplicate pairs from PAS 33-002(b). These were tuff samples for which field 

duplicate pairs consisted of samples from adjacent segments of core. Both pairs indicate the 

presence of tritium well above background levels. Given the heterogeneity expected in 

migration of water through tuff to these depths, discrepancies on the order of magnitude 

observed (50% at a depth of 9.5 ft; 250% at a depth of 41 ft) can be ascribed to the 

heterogeneity of tuff. Apart from these tritium results, RSDs for field duplicates were under 

10%, comparable to those for laboratory replicates. These results indicate that significant 

variability has not been introduced into the data by the sample collection and laboratory 

analytical processes. 

High tritium levels in some samples resulted in elevated detection levels and in blank 

contamination. These events do not impair the usability of the tritium data for decision-making 

because they lead to an overestimation of tritium concentrations. Plutonium detection limits for 

tuff samples in the laboratory were higher than for soil samples. Plutonium detection limits at 

the MRAL exceed background levels but are well below SALs. These observations affect data 

from PAS 33-002(b,c) and are discussed in context in Sections 5.1.5 and 5.2.5. 

Twenty-three samples were analyzed for tritium by both the MRAL and an off-site laboratory. 

Above fixed-laboratory activities of 1 pCi/g, the results for such pairs of samples generally 

agree within a factor of five. The MRAL data are qualitatively usable in a context where the 

measured values range over five orders of magnitude, as is the case at PAS 33-002(b}. 

Fixed-laboratory and MRAL results are compared in Tables 5.1.6-2 and 5.2.6-2 of this report. 

4.3 Organic Analysis 

4.3.1 Volatile Organic Analyses 

Six of the field samples discussed in this report were analyzed for volatile organic compounds. 

No qualifications were placed on these results by routine data validation. Results are summarized 

in Table B-3 of this report. 
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4.3.2 Semivolatile Organic Analyses 

Sixty-two of the field samples discussed in this report were analyzed for semivolatile organic 

compounds. Qualifications placed on these results by routine data validation are summarized 

in Table 8-4 of this report. The minimal problems reported for semivolatiles do not affect the 

usability of these data. 

Surrogate recovery problems and missed holding times for reanalysis led to qualification of 

some of the data from request 2110, which consisted of samples from 33-00B{a). The analytes 

of concern include three PAHs with SALs below 1 mg/kg, which are reported above SAL in three 

reports with missed holding times {potentially biased low). These analytes are carried forward 

into risk assessment, where upper confidence bounds are computed both with and without the 

rejected results, and the larger of the resulting values is used. 

Semivolatile results for the field duplicate pairs were well within acceptable levels. Where an 

analyte was reported in one member of a pair and not the other, it was usually estimated 

{J-qualified} below the EQL in the former sample, or in one case {a phthalate) approximately 

25% above the EQL. 

4.3.3 PCB Analyses 

Fifteen of the field samples discussed in this report were analyzed for PCBs by fixed-laboratory 

analysis. The qualifications placed on these results by routine data validation are summarized 

in Table 8-5 of this report. The reported qualifications do not impact the usability of these data. 

These 15 samples, plus 21 additional samples, were analyzed in the field using PCB 

immunoassay kits. The 15 samples for which both types of analyses were made indicate a 

positive bias for the field kits. In eight of the nine samples with laboratory results less than 

1 mg/kg, the field kit reported results higher than results measured by the fixed laboratory. Two 

field estimates were in the 4-5 mg/kg range, whereas the laboratory results were between 0.5 

and 1 mg/kg. Among the six samples for which the laboratory results exceeded 1 mg/kg, the 

bias was less consistent. Three of these field results agreed with the laboratory. Two field 

results in the 1-4 mg/kg range slightly underestimated laboratory results of 5-6.5 mg/kg. One 

field result of 4-15 mg/kg overestimated a laboratory result of 2.5 mg/kg. 

Overall, it appears that the field results tend to overestimate the results that would have been 

obtained if the samples had been submitted to a fixed laboratory. This positive bias is less 

serious from a risk perspective because it would tend to support a remediation decision. 
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No field duplicate pairs were submitted for PCB analysis. 

4.3.4 HE Analyses 

Twenty-four of the 1996 field samples discussed in this report were analyzed for high 

explosives. No qualifications were placed on any results by routine data validation 

(Table B-6). All data are usable for decision-making purposes. 

No high explosives were detected in the field duplicate pair of samples submitted for HE 

analysis. 

5.0 SITE-SPECIFIC RESULTS, CONCLUSIONS, AND RECOMMENDATIONS 

This report discusses the 1996 sampling and analysis of 10 PRSs located at Main Site, East 

Site, and South Site within T A-33. Site information, results of analyses, evaluation of 

contamination, and NFA recommendations for human health concerns are presented in this 

section. Table 5.0-1 summarizes the PRSs. Fig. 5.0-1 shows the PRSs at MDA K. Figures 

5.0-2, 5.0-3, and 5.0-4 show PRS locations at the three remaining areas. 

Evaluations of several PRSs are included in previous RFI reports. To clarify the discussion of 

investigations at PRSs 33-002(b), 33-002(c), 33-003(b), 33-006(a), 33-011 (d), 33-013, and 

33-017, reports of prior investigations at those PRSs are included as attachments to this report, 

as are the sampling plans for PRSs 33-00B(a) and 33-00B(b). 

At the PRSs presented in this report, a select group of PAHs without SALs were detected at low 

detection frequencies and at low concentrations. Infrequent detections of these compounds at 

such low concentrations do not represent an industrial release or a contamination problem 

posing a potential risk to human health or the environment. SALs are not available for these 

compounds because of the absence of EPA-accepted toxicity criteria to calculate screening 

values. In general, the potential impacts from the low detections of these compounds is 

addressed during the evaluation of the PAHs which do have toxicity criteria and SALs. The 

PAHs consist of a large family of compounds with a rather large range of toxic potency. 

In calculating site risks, EPA and most state agencies separate the PAHs into two categories: 

carcinogens and noncarcinogens. Carcinogenic PAHs are evaluated by considering the 

available data on the carcinogenic potency of different PAHs to develop toxicity equivalency 

factors (TEFs) for the individual PAHs. These TEFs indicate the carcinogenic potency of each 

compound relative to benzo(a)pyrene. Consequently, the PAHs analyzed that do have SALs 

encompass a substantial portion of the risk to low levels of these compounds in soils. In this 
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report, the list of PAHs detected without SALs includes acenaphthylene, a noncarcinogenic 

PAH very similar to acenaphthene; benzo(g,h,i)perylene, also a noncarcinogenic PAH; 

phenanthrene, a noncarcinogenic PAH very similar to pyrene; and 2-methylnaphthalene, a 

noncarcinogenic PAH very similar to naphthalene. Because noncarcinogenic PAHs in this 

report tend to have high SALs and those without SALs were detected at low concentrations, the 

evaluation of PAHs in this report is considered to be complete using only PAHs with available 

SALs. 

The PASs discussed in this section are listed in Table 5.0-1. With the exception of PAS 

33-004(k), recommendations for NFA for human health are based on NMED/Environmental 

Restoration Project Criterion 5: The PAS has been characterized and available data indicate 

that contaminants are not present or are present in concentrations that pose an acceptable risk 

under the projected land use. Recommendation for PAS 33-004(k) is based on Criterion 1: The 

PAS was not located. 

TABLE 5.0-1 

PRSs IN THIS T A-33 RFI REPORT 

SECTION PRSID LOCATION PRS TYPE RECOMMENDATION 

5.1 33-002(b) Main Site SumpatMDAK NFA, Criterion 5 a 

5.2 33-002(c) Main Site SumpatMDAK NFA, Criterion 5 

5.3 33-003(b) East Site Chamber at MDA D NFA, Criterion 5 

5.4 33-004(k) East Site Outfall from T A-33-87 NFA, Criterion 1 

5.5 33-006(a) South Site South Site shot pad NFA, Criterion 5 

5.6 33-008(a) South Site South Site landfill NFA, Criterion 5 

5.7 33-008(b) East Site East Site landfill NFA, Criterion 5 

5.8 33-011 (d) Main Site Surface storage at TA-33-20 NFA, Criterion 5 

5.9 33-013 Main Site Surface storage at T A-33-86 NFA, Criterion 5 

5.10 33-017 Main Site Vehicle maintenance area NFA, Criterion 5 

a. NFA for human health only 

5.1 PRSs 33-002(b) 

PAS 33-002(b) is sump TA-33-134 at MDA K. Phase II sampling was performed in 1996 

because Phase I samples were not collected beneath the bottom of the sump. In addition, the 

sample with the highest MRAL-measured tritium concentration was not analyzed in a fixed 

laboratory. No contamination was found above levels of concern in either the 1993 or the 1996 

sampling campaign. The PAS is recommended for NFA for human health under Criterion 5. 
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5.1.1 History 

PRS 33-002{b) is discussed in the RFI Work Plan for Operable Unit 1122, Sections 3.2.2.1, 

4.1.4, and 4.2.3.1. The sump was constructed in 1955 when the tritium facility, TA-33-86, was 

constructed. A sink and floor drain in the southern section of TA-33-86 are connected to the 

sump. Archival information indicates that sump TA-33-134 received organic contaminants 

such as ethanol and methanol (less than 5 gal./year), trichloroethylene, and tritium-contaminated 

benzene and acetone (approximately 5 gal./year). The sump also may have received beryllium, 

mercury, and depleted uranium (LANL 1992, 0784). 

5.1.2 Description 

The sump is a rubble-filled, unlined seepage pit 6 ft in diameter and 9 ft deep. It might better 

be described as a dry well. Originally, a 3-inch-thick concrete cover, overlaid by 1 in. of soil, 

topped the sump. The cover was broken during sampling done by Roy F. Weston, Inc., 

personnel in 1989. The sump is located on a level area approximately 20ft south of septic tank 

TA-33-93 (Fig. 5.1.2-1 ). Broken pieces of concrete mark the site. The entire area was cleared 

in the past and is now covered with weeds. Soil is pulverized rock with pumice pebbles and 

broken pieces of tuff. 

5.1.3 Previous Investigation 

Weston personnel collected a surface sample at sump TA-33-134 during investigations at 

T A-33 in 1989. That sample was analyzed for inorganic chemicals, radionuclides, pesticides, 

and PCBs. Only tritium, at 190 000 pCi/ml in soil moisture, was detected. Because no moisture 

analysis was reported, activity per gram of soil cannot be calculated (LANL 1989, 02-020). 

The MDA K Phase I sampling plan, which was carried out in 1993, directed that fluid and sludge 

samples be collected from the sump. The plan also directed that a borehole be drilled next to 

the sump and three subsurface samples (plus a duplicate) be collected. This borehole was 

intended to determine if contamination was migrating from the sump to the environment. During 

the ER sampling campaign in 1993, only three samples were collected. The fluid and sludge 

samples were not collected because these components are not present in the sump. The 

drilling adjacent to the sump encountered the soil/tuff interface at 30 in. Because of the shallow 

depth of the hole, only a surface sample and a soil/tuff interface sample were collected. A third 

sample was taken at a depth of 5 ft from within the sump at the point of auger refusal. All 

samples were analyzed for uranium, tritium, plutonium, gamma emitters, inorganic chemicals, 

and SVOCs. The two subsurface samples were analyzed for VOCs. 
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Results indicated that one sample contained cadmium above UTL, but below SAL. Three 

samples contained trace levels of plutonium above its UTL. Tritium was found in all samples. 

Tritium exceeded 600 000 pCi/g in one sample. This sample was analyzed only by the MRAL. 

Section 4.2 of the ~eptember 1995 RFI Report for MDA K, which discusses the Phase 

investigation of PRS 33-002(b), is provided as Attachment 1 of this report. 

5.1.4 Field Investigation 

Sampling at PRS 33-002(b} conformed to the current use (industrial) or construction scenario 

of the conceptual model described in the RFI Work Plan for Operable Unit 1122, Section 3.1.2 

(LANL 1992, 0784}. With building waste as the primary source, exposure routes for human 

receptors are ingestion and dermal contact. Because the sump is a subsurface structure, 

inhalation is not considered a likely exposure route, and no surface sampling was performed. 

In the 1996 sampling campaign, a borehole was drilled directly into the sump. In accordance 

with the sampling plan, three samples were collected within the first 15 ft and were analyzed 

for uranium, plutonium, inorganic chemicals, VOCs, and SVOCs (Table 5.1.4-1 ). 

In addition to the samples listed above, samples were collected at approximately 5-ft intervals 

below the 15-ft level and analyzed for tritium by the MRAL. A subset of samples from the same 

depth intervals was sent for fixed laboratory analysis (Table 5.1.4-2}. The sampling plan 

directed that three samples be taken and analyzed from below the sample depth in which the 

MRAL results fell below tritium SAL. The final depth (117ft) exceeded these requirements. 

5.1.5 Evaluation of Inorganic Chemicals 

In the three upper samples from the borehole, silver, copper, mercury, and zinc were detected 

above background but below their SALs (Table 5.1.5-1 ). Because two of the samples were 

taken in tuff, the 95%, 0.95 UTLs for Unit 3 of the Bandelier Tuff are shown below for 

comparison, in addition to LANL mixed-soil UTLs. 
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TABLE 5.1.4-1 

SUMMARY OF SAMPLES (EXCLUDING TRITIUM) TAKEN FOR PRS 33-002(b) 

SAMPLE ID SITE ID MEDIUM DEPTH (ft) RADIO- INORGANIC VOCs SVOCs 
NUCLIDES CHEMICALS 

0333-96-0068 33-1328 Rll 1 21788 2177 2176 2176 

0333-96-0069 33-1328 Rll 9.5 2178 2177 2176 2176 

0333-96-0070 33-1328 Tuff 15 2178 2177 2176 2176 

a. ER analytical request number. 

TABLE 5.1.4-2 

SUMMARY OF TRITIUM SAMPLES TAKEN FOR PRS 33-002(b) 

SAMPLE ID SITE ID MEDIUM DEPTH (ft) FIXED LABORATORY MRAL8 

0333-96-0068 33-1328 Fill 1 2178b 2168 

0333-96-0069 33-1328 Fill 9.5 2178 2168 

0333-96-1 001 33-1328 Fill 9.5 2178 2168 

0333-96-0070 33-1328 Tuff 15 2178 2168 

0333-96-1 002 33-1328 Tuff 15 2178 2168 

0333-96-0071 33-1328 Tuff 16.3 2178 2168 

0333-96-0072 33-1328 Tuff 22.5 2178 2168 

0333-96-0073 33-1328 Tuff 27 2178 2168 

0333-96-0500 33-1328 Tuff 31 2232 2199 

0333-96-1 003 33-1328 Tuff 31 2232 2199 

0333-96-0501 33-1328 Tuff 36.5 2232 2199 

0333-96-0502 33-1328 Tuff 41 2232 2199 

0333-96-1 004 33-1328 Tuff 41 2232 2199 

0333-96-0503 33-1328 Tuff 45 2232 2180 

0333-96-0504 33-1328 Tuff 50 NAC 2180 

0333-96-0505 33-1328 Tuff 52 NA 2180 

0333-96-0506 33-1328 Tuff 60 2232 2180 

0333-96-0507 33-1328 Tuff 62 NA 2180 

0333-96-0508 33-1328 Tuff 65.5 NA 2180 

0333-96-0509 33-1328 Tuff 72 2232 MRAL0 

0333-96-051 0 33-1328 Tuff 80 NA MRAL0 

0333-96-0511 33-1328 Tuff 84 NA MRAL0 

0333-96-0512 33-1328 Tuff 88 2232 MRAL0 

0333-96-0513 33-1329 Tuff 93.5 NA MRAL0 

0333-96-0514 33-1330 Tuff 97 NA MRAL0 

0333-96-0515 33-1328 Tuff 103.4 2232 MRAL0 

0333-96-0516 33-1328 Tuff 110 2232 MRAL0 

0333-96-0517 33-1328 Tuff 115 2232 MRAL0 

0333-96-0518 33-1328 Tuff 117 2232 MRAL0 

a. MRAL = Mobile radiological analytical laboratory 
b. ER laboratory analytical request number 
c. NA = Not Analyzed 
d. No MRAL request number assigned 
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TABLE 5.1.5-1 

INORGANIC CHEMICALS DETECTED ABOVE UTLs ATPRS 33-002(b) 

SAMPLE ID DEPTH COPPER MERCURY SILVER ZINC 
(ft) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

SAL N/Aa 2800 23 380 23000 

(95%,.95) UTL N/A 15.5 0.1 NA0 50.8 

(95%,.95) UTL QBT3 N/A 2 NA 1.9 55.5 

0333-96-0068 1 9.8 0.98 0.13 1 52.6 

0333-96-0069 9.5° 22 2.9 0.3 88.4 

0333-96-0070 15° 9.2 0.74 0.1 (U0
) 40.1 

a. N/A =Not Applicable 
b. NA = Not analyzed for in LANL background studies 
c. nQBT3 
d. U = Undetected-the listed value is the detection limit 

5.1.6 Evaluation of Radionuclides 

In surface sample 0333-96-0068, plutonium-239/240 was detected within the background 

range ascribed to worldwide fallout from atmospheric atomic testing. In sample 0333-96-0069, 

both plutonium-238 and plutonium-239/240 were detected (Table 5.1.6-1 ). This sample was 

taken at 9.5 ft and described as primarily "engineering fill materials." The levels were very low, 

and they may be the result of moving former surface material into the sump. Plutonium was not 

detected in the next sample, which was collected at 15 ft. 

Tritium was detected above LANL's UTL in every sample. Both laboratory results and field 

screening MRAL results indicated that tritium levels are below SAL in all samples below 60ft 

(Table 5.1.6-2). 

TABLE 5.1.6-1 

PLUTONIUM DETECTED ATPRS 33-002(b) 

SAMPLEID DEPTH PLUTONIUM-238 PLUTONIUM-239/240 
(ft) (pCi/g) (pCilg) 

SAL N/Aa 27 24 

LANLUTL N/A 0.01 0.025 

0333-96-0068 1 0.001 (U0
} 0.007 

0333-96-0069 9.5 0.003 0.003 

0333-96-0070 15 0.001 (U) 0.001 (U) 

a. N/A =Not Applicable 
b. U = Undetected-the listed value is the detection limit 
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TABLE 5.1.6-2 

TRITIUM DETECTED ATPRS 33-002(b) 

SAMPLE 10 DEPTH MRAL LABORATORY 
(ft) (pCi/g) (pCi/g) 

SAL N/Aa 260 260 

LANLUTL N/A 1 1 

0333-96-0068 1 3112 24 852 

0333-96-0069 9.5 135 354 104 065 

0333-96-1001 9.5 97 466 76 179 

0333-96-0070 15 64 181 73 060 

0333-96-1 002 15 133 651 59 366 

0333-96-0071 16.3 12 952 5456 

0333-96-0072 22.4 652 773 

0333-96-0073 27.25 704 780 

0333-96-0500 31.25 428 833 

0333-96-1 003 31.25 440 826 

0333-96-0501 36.7 646 1000 

0333-96-0502 41 924 1474 

0333-96-1 004 41 956 4036 

0333-96-0503 45 937 4134 

0333-96-0504 50 616 NA0 

0333-96-0505 52 357 NA 
0333-96-0506 60 94 199 

0333-96-0507 62 142 NA 

0333-96-0508 65 130 NA 

0333-96-0509 72.2 75 142 

0333-96-051 0 80 26 NA 
0333-96-0511 84 32 NA 
0333-96-0512 88 34 75 

0333-96-0513 93 63 NA 
0333-96-0514 97 71 NA 
0333-96-0515 103.4 6 20 

0333-96-0516 110 3 8 

0333-96-0517 115 NDC 2 

0333-96-0518 117.4 3 3 

a. N/A =Not Applicable 
b. NA = Not Analyzed 
c. NO = Not Detected 

5.1.7 Evaluation of Organic Chemicals 

Trace levels of PAHs that are typical of tar and asphalt products were found in the Phase II 

samples, as was a common plasticizer, di-n-butylphthlate (Table 5.1. 7-1 ). Benzo(a)pyrene was 

found above its SAL in two of the three samples. No VOCs were detected. 
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TABLE 5.1.7·1 

DETECTED ORGANIC CHEMICALS FOR PRS 33-002(b) 

SAMPLE ID DEPTH ANALYTE RESULT SAL EQL 
(ft) (mg/kg) (mg/kg) (mg/kg) 

0333-96-0068 1 Anthracene 0.033 (J)8 18000 0.33 

Benzo[ a)anthracene 0.099 (J) 0.61 0.33 

Benzo[a]pyrene 0.099 (J) 0.061 0.33 

Benzo[b]fluoranthene 0.17 (J) 0.61 0.33 

Benzo[g,h,i]perylene 0.099 (J) NS0 0.33 

Bis(2-ethylhexyl)phthalate 0.099 (B,U,J)c 32 0.33 

Chrysene 0.13(J) 61 0.33 

Di-n-butylphthalate 0.033 (J) 6500 0.33 

Fluoranthene 0.26 (J) 2600 0.33 

lndeno[1,2,3-cd)pyrene 0.066 (J) 0.61 0.33 

Phenanthrene 0.2 (J) NS 0.33 

Pyrene 0.23 (J) 1 900 0.33 

0333-96-0069 9.5 Benzo[a]pyrene 0.068 (J) 0.061 0.33 

Benzo[b ]fluoranthene 0.17 (J) 0.61 0.33 

Benzo[g,h,i]perylene 0.17(J) NS 0.33 

Bis(2-ethylhexyl)phthalate 1.5 (8)0 32 0.33 

Di-n-butylphthalate 0.2 (J) 6500 0.33 

lndeno[1 ,2,3-cd)pyrene 0.14 (J) 0.61 0.33 

Pyrene 0.034 (J) 1 900 0.33 

0333-96-0070 15 Bis(2-ethylhexyl)phthalate 0.11 (8, J) 32 0.33 

a. J = Estimated value-the analyte was detected above the detection limit but below the estimated quantitation limit 
b. NS = No SAL available 
c. B,U,J = Analyte was detected in the laboratory blank. The analyte was not detected in the sample. The value listed is the 

estimated detection limit. 
d. 8 = Analyte was detected in the laboratory blank 

5.1.8 Risk-Based Screening Assessment 

Using the maximum concentrations from both the 1993 and 1996 sampling campaigns at this 

PAS, an MCE calculation was performed for the noncarcinogenic contaminants. The MCE 

result for noncarcinogens was 0.2 (Table 5.1.8-1 ). Benzo[g,h,i]perylene and phenanthrene 

were not included in the calculation because they have no SALs. (See discussion in Section 

5.0 of this report.) This MCE value is less than unity; therefore, no potential human-health risk 

based on additive effects is identified for this class of chemicals. They are not carried forward 

in the screening process. 

Carcinogenic PAHs at very low concentrations were also detected at this PAS (Table 5.1.8-2). 

Benzo(a)pyrene was detected in two of three samples above its SAL of 0.061 mg/kg. 
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TABLE 5.1.8-1 

MCE FOR NONCARCINOGENIC EFFECTS AT PAS 33-002(b) 

CHEMICAL LOCATION ID SAMPLE MAXIMUM SOIL SAL NORMALIZED 
10 SAMPLE VALUE (mg/kg) VALUE 

(mg/kg) 

Cadmium 33-1520 AAA39008 
4 38 0.1 

Copper 33-1328 0333-96-0069 22 2800 0.007 

Mercury 33-1328 0333-96-0069 2.9 23 0.1 

Silver 33-1328 0333-96-0069 0.3 380 0.0008 

Zinc 33-1328 0333-96-0069 88.4 23000 0.004 

Anthracene 33-1328 0333-96-0068 0.033 18000 0.000002 

Bis(2-ethylhexyl)- 33-1328 0333-96-0068 0.099 32 0.003 
phthalate 

Chrysene 33-1328 0333-96-0068 0.13 61 0.002 

Di-n-butylphthalate 33-1328 0333-96-0069 0.2 6500 0.00003 

Fluoranthene 33-1328 0333-96-0068 0.26 2600 0.0001 

Pyrene 33-1328 0333-96-0068 0.23 1 900 0.0001 

Total 0.2 

a. 1993 sample-the 1993 report is include as Attachment 1 of this report 

TABLE 5.1.8-2 

PAS 33-002(b) CARCINOGENS WITH CONCENTRATIONS IN SOIL THAT EXCEED SALs 

SAMPLE ID LOCATION ID DEPTH BENZO[a]PYRENE 
(ft) (mg/kg) 

SAL N/A8 N/A 0.061 

PRGb N/A N/A 0.26 

0333-96-0068 33-1328 1 0.099(Jc) 

0333-96-0069 33-1328 9.5 0.068(J) 

a. N/A =Not Applicable 
b. PRG =Preliminary Remediation Goal for industrial sites (EPA 1996, 1307) 
c. J = Estimated value-the analyte was detected above the detection limit but below the 

estimated quantitation limit 

An MCE performed for the remaining carcinogens indicates that human health risk is low for 

those constituents (Table 5.1.8-3). Benzo[g,h,i]perylene was not included in the calculation 

because it has no SAL. No organic compounds were detected in the 1993 sampling campaign. 

There is no indication that PAHs were used as experimental compounds at the tritium facility. 

Concentrations at this sump are typical of industrial environments and are below the EPA 

Region 9 PRG of 0.26 mg/kg for benzo(a)pyrene. Because benzo(a)pyrene, a common 

industrial pollutant, was the only carcinogenic constituent detected above SAL, and the 
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concentrations of other PAHs were very low, PAHs are not carried forward in the screening 

assessment. 

TABLE 5.1.8-3 

MCE FOR CARCINOGENIC EFFECTS (EXCEPT BENZO[A]PYRENE) AT PRS 33-002(b) 

CHEMICAL LOCATION SAMPLE MAXIMUM SAMPLE SOIL SAL NORMALIZED 
ID ID VALUE (mg/kg} (mg/kg) VALUE 

Benzo[ a)anthracene 33-1328 0333-96-0068 0.099 0.61 0.007 

Benzo[b ]fluoranthene 33-1328 0333-96-0069 0.17 0.61 0.3 

lndeno[1 ,2,3-cd]pyrene 33-1328 0333-96-0069 0.14 0.61 0.2 

Total 0.5 

Tritium was detected above SAL in 16 samples to a depth of 52ft (Table 5.1.8-4). Therefore, 

tritium is carried forward in the screening process. 

TABLE 5.1.8-4 

PRS 33-002(b) TRITIUM WITH CONCENTRATIONS IN SOIL 
THAT EXCEED SALs 

SAMPLE ID LOCATION ID DEPTH MRAL LABORATORY 
(ft) (pCi/g) (pCi/g) 

SAL N/Aa N/A 260 260 

LANLUTL N/A N/A 1 1 

0333-96-0068 33-1328 1 3112 24 852 

0333-96-0069 33-1328 9.5 135 354 104 065 

0333-96-1001 33-1328 9.5 97 466 76 179 

0333-96-0070 33-1328 15 64 181 73 060 

0333-96-1 002 33-1328 15 133 651 59 366 

0333-96-0071 33-1328 16.3 12 952 5456 

0333-96-0072 33-1328 22.4 652 773 

0333-96-0073 33-1328 27.25 704 780 

0333-96-0500 33-1328 31.25 428 833 

0333-96-1 003 33-1328 31.25 440 826 

0333-96-0501 33-1328 36.7 646 1000 

0333-96-0502 33-1328 41 924 1474 

0333-96-1 004 33-1328 41 956 4036 

0333-96-0503 33-1328 45 937 4134 

0333-96-0504 33-1328 50 616 NAb 

0333-96-0505 33-1328 52 357 NA 

a. N/A =Not Applicable 
b. NA = Not Analyzed 
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5.1.9 Human-Health Risk Assessment 

A radiation dose due to tritium exposure was calculated for a worker at PRS 33-002(b). This 

assessment of risk was performed using the tritium plume subroutine of the Residual Radioactive 

Material (RESRAD) computer model, ver. 5.61. 

The source term was estimated as the upper confidence limit (UCL) for the mean tritium 

activity, calculated using data from the uppermost 25ft of the exposure unit, where approximately 

95% of the tritium was detected. Because fixed laboratory and MRAL measurements agree well 

(a correlation coefficient of approximately 0.98 between the logarithms), both data sets were 

used to calculate the UCL. However, these 19 observations are not uniformly distributed across 

the first 25 ft below the surface. In addition, they show a trend within this depth (the highest 

values are at depths of 4-15 ft, with lower values both near the surface and below 15 feet). 

Therefore, it is inappropriate to estimate the mean tritium activity or its UCL within the exposure 

unit by a parametric method which assumes that the data constitute a random sample from a 

single distribution of known form such as the normal. Instead, a bootstrap procedure, a 

nonparametric, computer-based method that makes use of a Monte Carlo algorithm to 

generate an approximate distribution for the sample mean, was used. (For a discussion of 

statistical bootstrapping techniques and theory, see Efron and Tibshirani, 1986, 02-123.) To 

apply this algorithm in the present case, the data were resampled to produce 5000 "bootstrap 

data sets" distributed approximately uniformly with depth. The mean of each data set was 

computed and the 95% UCL was estimated as the 95th percentile of the 5000 means. The 

estimate of the mean activity obtained in this way was approximately 46 000 pCilg, and the 

95% UCL was 101 000 pCi/g. By comparison, the maximum concentration in the sump was 

1 04 065 pCi/g at 9.5 ft. A duplicate at that depth had a tritium concentration of 76 179 pCi/g. 

Long-term plans for TA-33 and MDA K indicate continued laboratory use (i.e., an industrial 

scenario). Based on future land use, the exposure pathways deemed credible at PRS 

33-002(b) are inhalation resulting from tritium emissions from the soil; soil ingestion; and 

inhalation of dust. Based on PCT 96-013 guidance, most of the generic RESRAD parameters 

for mesa top sites were used and are provided in Appendix C of this report (Project Consistency 

Team 1996, 121 0). Site-specific RESRAD parameters used in the calculation of dose from 

exposure to this sump area were selected as a reasonable maximum exposure for a receptor 

evaluated under a continued laboratory operations scenario. 

Certain parameters listed in the RESRAD output are critical to the manner in which the dose 

is calculated. These parameters include the area of contamination, the thickness of the 

contaminated zone, the erosion rate of the contaminated zone, the evapotranspiration coefficient, 

and particulate loading in air. 
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The size of the contaminated area may affect dose via soil ingestion, dust inhalation, external 

gamma irradiation, and inhalation of tritium. RESRAD modifies daily soil and air intake values 

to reflect the potential contribution to total daily intake associated with the site. The thickness 

and erosion rate of the contaminated zone, as well as the infiltration rate, can affect the 

calculation of dose with time. The dose from exposure to this sump area has been calculated 

by assuming minimal erosion, an approximate area of 100 ft2, an initial uniform contamination 

depth of 25 ft, and an evapotranspiration coefficient that specifies no infiltration. These 

assumptions result in a static contaminated zone. A modeling period of 1000 years (approximately 

80 tritium half-lives) is used as the time limit for dose calculations. 

For calculating dose, the evapotranspiration coefficient has been set at the RESRAD limit of 

0.999, effectively eliminating leaching of radionuclides from the contaminated zone by water 

and resulting in a maximal soil-based dose. This value is based on the fact that the annual 

average evapotranspiration rate for the Los Alamos area exceeds the average annual infiltration 

rate, assuming no irrigation and a relatively high runoff coefficient of approximately 0.5. 

Because the value used for the evapotranspiration coefficient results in no infiltration, 

vadose- and saturated-zone hydrogeologic parameters in RESRAD have no influence on the 

calculation of dose. 

The key RESRAD parameters used in the modeling for this sump area are presented in 

Table 5.1.9-1. Other parameters are detailed in the RESRAD calculations in Appendix C of this 

report. 

TABLE 5.1.9-1 

PARAMETERS USED IN RESRAD MODEL FOR PRS 33-002(b) 

PARAMETER VALUE RATIONALE 

Area of contaminated zone 9m2 
1O-ft diameter of sump 

Thickness of contaminated zone 8m 25 ft depth of maximum contamination 

Initial tritium soil concentration 100 000 pCi/g UCL of first 25 ft of contamination 

Contaminated zone erosion rate 0.001 m/year RESRAD default. At this rate, the depth of the 
contaminated zone is effectively infinite over the 
1 000-year modeling period. 

Inhalation rate 14 900m3 
Half of a worker's time is spent at light (0.8 m3/hr) 
and half at moderate (2.5 m3/hr) levels of activity. 

Mass loading for inhalation 0.00009 g/m3 
Based on air-monitoring data reported in the 1990 
Environmental Surveillance Report. 

Fraction of total time spent 0.042 Exposure frequency is assumed to be 8 hr/day, 
outdoors on site 250 day/yr. The fraction of the work time spent 

indoors is assumed to be 80%. 
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Using the parameters described above, RESRAD results show that the dose for an individual 

working at the sump site in summer 1996, the year in which the tritium samples were collected, 

was 5.8 mrem/year. After one year, the dose falls to 4.2 mrem/yr. DOE regulations governing 

the protection of workers at DOE-owned sites is contained in 1 OCFR Part 835, Occupational 

Radiation Protection. The occupational dose limit for general employees is 5 000 mrem/yr. 

Dose to members of the public is limited to 100 mrem/year from DOE activities. 

5.1.1 0 Preliminary Ecological Assessment 

In cooperation with the New Mexico Environment Department and EPA Region 6, the Laboratory 

ER Project is developing an approach for ecological risk assessment. Further ecological risk 

assessment at these sites will be deferred until the sites can be assessed as part of the 

ecological exposure unit methodology currently being developed. 

5.1.11 Conclusion and Recommendation 

Phase I sampling did not penetrate the bottom of the sump. Because tritium was found at 

elevated levels during the Phase I investigation, 1996 sampling at PRS 33-002(b) was 

extended through the sump and into tuff to a depth of 117.5 ft. Although tritium was detected 

above SAL in all samples to a depth approaching 60 ft, a RESRAD-calculated dose of 

5.8 mrem/year in 1996 indicates that concentrations are insufficient to exceed the recommended 

DOE dose limit of 100 mrem/year. This dose is reduced each year as tritium, with a half-life of 

12.5 years, decays. Tritium concentrations drop dramatically with depth beyond 60 ft. The 

plume is bounded in the vertical direction relative to SALs. Tritium concentrations between 

110 and 117 ft fall to 3 pCi/g. 

Driving forces for vertical migration of the tritium plume in this area of MDA K have been 

minimized. Sand bags have been installed to divert runoff from the paved area around 

T A-33-86. A cooling water outfall and septic system discharges have been eliminated. Depth 

to groundwater at this part of TA-33 is estimated to be 800ft. It is, therefore, highly unlikely that 

the tritium concentrations detected at depth at this PRS represent a source of contamination 

to the regional aquifer. In the absence of hydraulic driving forces, the tritium peak ceases its 

downward migration. Diffusion will continue to decrease the maximum activity within the plume, 

both vertically and horizontally. Radioactive decay of tritium will decrease overall activities 

within this area of TA-33. 

An MCE for noncarcinogenic effects yielded a result of 0.1, far below the target level of 1. One 

carcinogenic PAH was found above its SAL in the sump, but below industrial PRG. There is no 
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pathway to the environment. Concentrations of PAHs at PRS 33-002{b) are below those 

commonly found in urban and industrial environments. 

Because contaminant concentrations, including tritium, are below levels of concern, 

PRS 33-002(b) is proposed for NFA for human health under Criterion 5 because it has been 

investigated and evaluated. 

5.2 PASs 33-002{c) 

PRS 33-002{c) is sump T A-33-133 at MDA K. Because the sump was not located during the 

1993 sampling campaign, Phase II sampling was performed at this PRS. Tritium concentrations 

were below human health risk levels, as were concentrations of other contaminants. Therefore, 

this PRS is proposed for NFA for human health. 

5.2.1 History 

Sump TA-33-133 is discussed in the RFI Work Plan for Operable Unit 1122 in Sections 3.2.2.1, 

4.1.4, and 4.2.4. The sump was constructed in 1955 when TA-33-86 was built. It originally 

served four sinks and four floor drains in the north section of TA-33-86. Sump TA-33-133 was 

disconnected in 1959. The drain line from the building was extended approximately 90ft past 

the sump to create a noncontact cooling water drain and outfall. The sump may have received 

tritium and small quantities of solvents such as trichloroethylene, methanol, ethanol, acetone, 

and propanol. It has been inactive since 1959. 

5.2.2 Description 

PRS 33-002(c) is located approximately 100 ft east of the tritium facility and approximately 

30ft north of septic tank TA-33-93 (Fig. 5.2.2-1 ). The sump is an unlined pit, 6ft in diameter 

and 8ft in depth, that might better be called a dry well. Originally, the sump had a 3-inch-thick 

concrete cover overlain by soil. The cover was destroyed during Weston sampling in 1989. 

Piles of dirt mixed with broken tuff surround the sump location. Pieces of broken concrete are 

strewn about the site. The ground is level with a sparse growth of chamisa and weeds. A few 

juniper trees grow nearby. On the surface, the soil is fine sand intermixed with silt and clay, with 

abundant tuff pieces. There is little organic material. At 2.5 ft, a drilling core indicated that the 

soil is a fine sand and clay, mixed with pulverized tuff that is presumed to be bedrock. 
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5.2.3 Previous Investigation 

Weston personnel collected two surface samples at sump TA-33-133 in 1989. Samples were 

analyzed for inorganic chemicals, radionuclides, VOCs, SVOCs, pesticides, and PCBs. Tritium 

was detected at 90 and 890 pCi/g. Trace levels of SVOCs were detected. 

The Phase I sampling plan, which was carried out in 1993, directed that fluid and sludge 

samples be collected from the sump. The plan also directed that a borehole be drilled next to 

the sump. Three subsurface samples (plus one duplicate) were to be taken from the borehole 

to determine if possible contamination was migrating from the sump to the environment. During 

the ER sampling campaign in 1993, fluid and sludge were not present in the sump. Samples 

were not collected for these components. Drilling adjacent to the sump encountered the soil/ 

tuff interface at 30 in. Because of the shallow depth of the hole, only a surface sample and a 

soil/tuff interface sample were collected. A sample was taken at a depth of 4ft from within the 

sump at the point of auger refusal. All samples were analyzed for uranium, tritium, plutonium, 

gamma emitters, inorganic chemicals, and SVOCs. The two subsurface samples were analyzed 

for VOCs. 

Plutonium-238 and plutonium-239/240, the solvent 2-hexanone (0.059 mg/kg), and tritium 

were found above background but below their SALs (Environmental Restoration Project 1995, 

1263). 

Section 4.3 of the September 1995 RFI Report for MDA K, which discusses the Phase I 

investigation of PRS 33-002(c), is provided as Attachment 2 of this report. 

5.2.4 Field Investigation 

Sampling at PRS 33-002{c) conformed to the current use (industrial) or construction scenario 

of the conceptual model described in the RFI Work Plan for Operable Unit 1 1.22, Section 3.1.2 

(LANL 1992, 0784). With building waste as the primary source, exposure routes for human 

receptors are ingestion and dermal contact. Because the sump is a subsurface structure, 

inhalation is not considered a likely exposure route, and no surface sampling was performed. 

In the 1996 sampling campaign, one borehole was drilled in the center of the sump, to a depth 

of 62 ft. Sample logs report a sharp change from fill to sump gravel at 4 ft. The tuff interface 

was located at 8ft 3 in. The remaining samples were collected in tuff. The character of the tuff 

was soft and friable near the bottom of the sump and became progressively more consolidated 

with depth. For the first 12ft, samples were analyzed for tritium, uranium, inorganic chemicals, 

VOCs, and SVOCs (Table 5.2.4-1 ). 
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TABLE 5.2.4·1 

SUMMARY OF SAMPLES (EXCEPT TRITIUM) TAKEN FOR PRS 33-002{c) 

SAMPLE ID SITE ID MEDIUM DEPTH RADIO· INORGANIC VOCs SVOCs 
(ft) NUCLIDES CHEMICALS 

0333-96-007 4 33-1697 Fill 5 21908 2189 2188 2188 

0333-96-0075 33-1697 Interface 8.5 2190 2189 2188 2188 

0333-96-0076 33-1697 Tuff 12 2190 2189 2188 2188 

a. ER analytical request number. 

Samples collected every 5 ft thereafter were analyzed only for tritium by both fixed laboratory 

and by the MRAL (Table 5.2.4-2). 

TABLE 5.2.4-2 

SUMMARY OF TRITIUM SAMPLES TAKEN FOR PRS 33-002{c) 

SAMPLE ID SITE 10 MEDIUM DEPTH (ft) FIXED LABORATORY MRAL8 

0333-96-0049 33-1697 Tuff 19.5 2195 b 4/6/96c 

0333-96-0050 33-1697 Tuff 24 2195 4/6/96 

0333-96-0051 33-1697 Tuff 29 2195 4/6/96 

0333-96-0052 33-1697 Tuff 31.5 2195 4/6/96 

0333-96-0053 33-1697 Tuff 36 2195 4/6/96 

0333-96-0054 33-1697 Tuff 40.5 2195 4/6/96 

0333-96-0055 33-1697 Tuff 48.5 2195 4/6/96 

0333-96-0056 33-1697 Tuff 52 2195 4/6/96 

0333-96-0057 33-1697 Tuff 58.5 2195 4/6/96 

0333-96-0058 33-1697 Tuff 62 2195 4/6/96 

a. MRAL = Mobile radiological analytical laboratory 
b. ER analytical request number 
c. Date analyzed-no MRAL request number assigned 

In the 1993 sampling campaign, plutonium-238 was detected, although it was well below its 

SAL. In 1996, additional analyses were performed to address concerns that plutonium might 

be widespread or present at higher concentrations. The three samples {0333-96-0074 through 

-0076) taken from the upper level of the sump were analyzed for plutonium by a fixed 

laboratory. Six additional samples from two locations near the original1993 hand-augered hole 

were collected for MRAL analysis (Table 5.2.4-3}. 
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TABLE 5.2.4-3 

SUMMARY OF PLUTONIUM SAMPLES TAKEN FOR PRS 33-002(c) 

SAMPLE ID SITE ID MEDIUM DEPTH (ft) PLUTONIUM 

0333-96-007 4 33-1697 Fill 5 2190a 

0333-96-0075 33-1697 Fill 8.5 2190 

0333-96-0076 33-1697 Tuff 12 2190 

0333-96-0519 33-1650 Soil 0.7 2247 MRALb 

0333-96-0520 33-1650 Tuff 1.3 2247MRAL 

0333-96-0521 33-1651 Tuff 0.7 2247MRAL 

0333-96-0522 33-1651 Tuff 2 2247MRAL 

0333-96-0523 33-1651 Tuff 2.5 2247MRAL 

0333-96-0524 33-1650 Tuff 1.7 2247MRAL 

a. ER analytical request number 
b. MRAL = Mobile radiological analytical laboratory 

5.2.5 Evaluation of Inorganic Chemicals 

Chromium, copper, mercury, lead, and zinc were detected above background UTLs but below 

SALs in the initial 12-ft depth of the sump samples (Table 5.2.5-1 ). Because two of the samples 

were taken in tuff, the 95%,0.95 UTLs for Unit 3 of the Bandelier Tuff are shown below for 

comparison, in addition to LANL mixed-soil UTLs. 

TABLE 5.2.5-1 

INORGANIC CHEMICALS DETECTED ABOVE UTLs ATPRS 33-002(c) 

SAMPLE ID DEPTH CHROMIUM COPPER MERCURY LEAD ZINC 
(ft) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

SAL N/Aa 210 2800 23 400 23000 

95%,.95 UTL N/A 19.3 15.5 0.1 23.3 50.8 

95%,.95 UTL N/A 2.1 2 NAb 16.2 55.5 
QBT3 

0333-96-007 4 5 173 36.7 1.4 126 271 

0333-96-0075 8.5 46.4 I 12.3 II 0.3 I 86.4 86.8 

0333-96-0076 12 18 1.6 (U~ I 0.09 I 5.8 28.5 

a. N/A =Not Applicable 
b. NA = Not Analyzed 
c. U = Undetected-the listed value is the detection limit 
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5.2.6 Evaluation of Radionuclides 

Uranium and plutonium, as analyzed by fixed laboratory, were not detected above LANL UTLs 

in the upper 5-12ft of the borehole in the sump. Because a total digestion was used for sample 

preparation for uranium analysis, uranium results were compared to the total background UTL 

of 5.45 mg/kg (see Section 4.2 of this report). Uranium results at PRS 33-002(c) ranged from 

2.9 to 3.6 mg/kg. 

The samples collected from the two locations near the 1993 hand-augered site were analyzed 

by the MRAL. These samples contained plutonium above LANL UTLs but well below SALs 

(Table 5.2.6-1 ). MRAL plutonium-detection methods were inadequate to measure levels below 

background, but were adequate for comparing to SALs. Because plutonium concentrations are 

below SALs, plutonium will not be carried forward in the screening process. 

TABLE 5.2.6·1 

PLUTONIUM DETECTED BY MRAL ANALYSES ATPRS 33-002(c) 

SAMPLE 10 DEPTH PLUTONIUM-238 PLUTONIUM-239/240 
(ft) (pCi/g) (pCi/g) 

SAL N/Aa 27 24 

LANLUTL N/A 0.014 0.052 

0333-96-0519 0.5 0.83 (J)b 0.7 (J) 

0333-96-0520 1 0.71 (J) 0.6 (J) 

0333-96-0521 0.5 0.101 (U) c 1.21 (J) 

0333-96-0522 1.5 0.65 (J) 4.97 (J) 

0333-96-0523 2.5 0.8 (U) 0.67 (J) 

0333-96-0524 1.5 0.79 (U) 0.67 (J) 

0333-96-0524 1.5 0.70 (J) 0.59(U) 

a. N/A =Not Applicable 
b. J = Estimated-value is above detection limit but below the estimated quantitation limit 
c. U =Undetected-value listed is the 1-sigma uncertainty 

Tritium was detected above its LANL UTL in every sample, including samples screened by the 

MRAL. Samples taken at 4.5 and 8 ft contained tritium above its SAL (Table 5.2.6-2). 
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TABLE 5.2.6-2 

TRITIUM DETECTED ATPRS 33-002(c) 

SAMPLE DEPTH FIXED LABORATQR"j MRAL 
ID (ft) (pCi/g) (pCi/g) 

SAL N/Aa 260 260 

LANLUTL N/A 1 1 

0333-96-007 4 5 305 NAb 

0333-96-0075 8.5 370 NA 
0333-96-0076 12 113 NA 

0333-96-0049 19.5 144 137 

0333-96-0050 24 132 116 

0333-96-0051 29 142 153 

0333-96-0052 31.5 82 42 

0333-96-0053 36 54 39 

0333-96-0054 40.5 32 28 

0333-96-0055 48.5 26 24 

0333-96-0056 52 18 23 

0333-96-0057 58.5 14 11 

0333-96-0058 62 10 8 

a. N/A =Not Applicable 
b. NA = Not Analyzed 

5.2.7 Evaluation of Organic Chemicals 

Both common PAHs that are typical of tar and a common plasticizer were detected in Phase 

II sampling. Although three PAHs were found above their SALs, all were confined within the 

sump or at the interface (Table 5.2.7-1 ). 

5.2.8 Risk-Based Screening Assessment 

Using the maximum concentrations from both the 1993 and 1996 sampling campaigns at this 

PAS, an MCE calculation was performed for the noncarcinogenic contaminants (Table 5.2.8-1 ). 

Benzo[g,h,i]perylene and phenanthrene were not included in the calculation because they 

have no SALs. (See discussion in Section 5.0 of this report.) The MCE result for noncarcinogens 

was less than 1, indicating that noncarcinogens are not a human health risk at PRS 33-002(c). 

Therefore, noncarcinogens are not carried forward in the screening process. 
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TABLE 5.2.7-1 

DETECTED ORGANIC CHEMICALS FOR PRS 33·002{c) 

SAMPLE ID DEPTH ANALYTE RESULT SAL EQL 
(ft) mg/kg) (mg/kg) (mg/kg) 

0333-96-007 4 5 Acenaphthene 0.38 360 0.33 

Anthracene 0.1 (J8
) 18 000 0.33 

Benzo(a]pyrene 0.42 0.061 0.33 

Benzo[ a]anthracene 0.66 0.61 0.33 

Benzo[b]fluoranthene 1 .1 0.61 0.33 

Benzo(g,h,i]perylene 0.59 NSb 0.33 

Bis(2-ethylhexyl)phthalate 0.45 (Bc,U0
) 32 0.33 

Chrysene 0.52 61 0.33 

Di-n-butylphthalate 0.069(J) 6500 0.33 

Fluoranthene 0.49 2600 0.33 

lndeno[1 ,2,3-cd]pyrene 0.56 0.61 0.33 

Phenanthrene 0.24(J) NS 0.33 

Pyrene 0.45 1 900 0.33 

0333-96-0075 8.5 Acenaphthene 0.067(J) 2200 0.33 

Benzo[a]pyrene 0.13(J) 0.061 0.33 

Benzo[b ]fluoranthene 0.27(J) 0.61 0.33 

Benzo[g, h, i]perylene 0.13(J) NS 0.33 

Bis(2-ethylhexyl)phthalate 0.43 (B,U) 32 0.33 

Di-n-butyl phthalate 0.067(J) 6500 0.33 

Fluoranthene 0.13(J) 2600 0.33 

lndeno[1 ,2,3-cd]pyrene 0.10(J) 0.61 0.33 

Phenanthrene 0.1 O(J) NS 0.33 

Pyrene 0.13(J) 1 900 0.33 

0333-96-0076 12 Di-n-butylphthalate 0.07(J) 6500 0.33 

a. J = Estimated value-the analyte was detected above the detection limit but below the estimated quantitation limit 
b. NS = No SAL available 
c. B = Analyte was detected in the laboratory blank 
d. U = Undetected-result given is the detection limit 
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TABLE 5.2.8-1 

MCE FOR NONCARCINOGENIC EFFECTS ATPRS 33-002(c) 

CHEMICAL LOCATION SAMPLE MAXIMUM SAMPLE SOIL SAL NORMALIZED 
ID ID VALUE (mglkg) (mg/kg) VALUE 

Copper 33-1697 0333-96-007 4 36.7 2800 0.01 

Mercury 33-1697 0333-96-007 4 1.4 23 0.06 

Lead 33-1697 0333-96-007 4 126 400 0.3 

Zinc 33-1697 0333-96-007 4 271 23000 0.01 

Acenaphthene 33-1697 0333-96-007 4 0.067 2200 0.00003 

Anthracene 33-1697 0333-96-007 4 0.1 18000 0.000006 

Chrysene 33-1697 0333-96-007 4 0.52 61 0.009 

Di-n-butylphthlate 33-1697 0333-96-007 4 0.07 6500 0.00001 

Fluoranthene 33-1697 0333-96-007 4 0.49 2600 0.0002 

Pyrene 33-1697 0333-96-007 4 0.45 1 900 0.0002 

Total 0.4 

Three carcinogenic PAHs were found above SALs (Table 5.2.8-2). PAHs are carried forward in the 

screening process. 

TABLE 5.2.8-2 

PRS 33-002(c) CARCINOGENS WITH CONCENTRATIONS IN SOIL THAT EXCEED SALs 

SAMPLE LOCATION DEPTH BENZO[a)PYRENE BENZO[a]ANTHRACENE BENZO[b]FLUORANTHENE 
ID ID (ft) (mg/kg) (mg/kg) (mg/kg) 

SAL N/Aa N/A 0.061 0.61 0.61 

PRGb N/A N/A 0.26 2.6 2.6 

0333-96-007 4 33-1697 5 0.42 0.66 1.1 

0333-96-0075 33-1697 8.5 0.13(Jc) 0.33(Ud) 0.27(J) 

a. N/A =Not Applicable 
b. PRG =Preliminary Remediation Goal for industrial sites (EPA 1996, 1307) 
c. J = Estimated value-the analyte was detected above the detection limit but below the estimated quantitation limit 
d. U = Undetected-value listed is the detection limit of the analytical instrument 

Two additional carcinogens, chromium and ldeno[1 ,2,3-cd]pyrene, were detected below SAL 

but above UTLs. An MCE result of 1. 7 indicates that these contaminants may represent a 

carcinogenic hazard to human health at PRS 33-002(c) (Table 5.2.8-3). Therefore, these 

contaminants are carried forward in the screening process. 

TABLE 5.2.8-3 

MCE FOR CARCINOGENIC EFFECTS ATPRS 33-002(c) 

CHEMICAL LOCATION SAMPLE MAXIMUM SAMPLE SOIL SAL NORMALIZED 
ID ID VALUE (mglkg} (mg/kg) VALUE 

Chromium 33-1697 0333-96-007 4 173 210 0.8 

ldeno[1 ,2,3-cd]pyrene 33-1697 0333-96-007 4 0.56 0.61 0.9 

Total 1. 7 
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5.2.9 Human-Health Risk Assessment 

In two samples, tritium was found above its SAL. The risk assessment for PRS 33-002(b), 

described in Section 5.1.9 of this report, determined that a site-specific concentration of 

101 000 pCilg of tritium produces a dose of 5.8 mrem/year, far below the DOE exposure limit 

to the public of 100 mrem/year. Because the maximum tritium concentration (370 pCi/g) at 

sump 33-002(c) is far below 101 000 pCi/g, no separate risk assessment was performed. 

Because the relation of activity to dose is linear, a dose at PRS 33-002(c) can be estimated at 

0.02 mrem/year under the same assumptions used at PRS 33-002(b). 

An MCE for carcinogens indicates that PAHs and chromium may be of concern at this PRS. 

PAHs are common industrial pollutants. Except for benzo(a)pyrene in one sample, levels at this 

PRS are below industrial PRGs and do not indicate that PAHs were used experimentally in the 

tritium facility. Therefore, LANL does not propose a cleanup at this site for PAHs. 

The industrial cleanup level for chromium is 450 mg/kg. The sample containing highest 

chromium was collected at a depth of 5 ft. Two samples-one at 8.5 ft and one at 12 ft-were 

collected below it and showed decreasing concentrations, with the level below UTL at 12 feet. 

Because the concentration is approximately one-third of the cleanup level and contamination 

has been bounded, no cleanup of the sump is proposed. 

5.2.1 0 Preliminary Ecological Assessment 

In cooperation with the New Mexico Environment Department and EPA Region 6, the Laboratory 

ER Project is developing an approach for ecological risk assessment. Further ecological risk 

assessment at these sites will be deferred until the sites can be assessed as part of the 

ecological exposure unit methodology currently being developed. 

5.2.11 Conclusion and Recommendation 

Phase I sampling, which used hand augering, did not locate sump TA-33-133. Phase II 

sampling, using a drill rig, located the sump and drilled through it into tuff to a depth of 62ft. 

An MCE for noncarcinogenic effects determined that these chemicals do not present a hazard 

to human health. Radiological screening by the MRAL confirmed that plutonium is present 

above background, but well below SAL. Low levels of PAHs found in the sump are not 

inconsistent with industrial sites. Chromium is present well above background UTLs, but below 

industrial cleanup levels. Because contamination is confined to the sump and contamination 

is bounded above 12 ft, no cleanup is proposed for these contaminants. 
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Tritium was detected somewhat above its SAL, but far below levels that could produce a dose 

of the DOE limit of 100 mrem/year. Tritium contamination relative to SAL was bounded at depth 

by sampling between 8ft and 12ft. Because of the low tritium levels and the short tritium half

life, contamination of regional groundwater is considered to be unlikely. No perched aquifer 

was found by deep drilling near PAS 33-002(c) during the Phase I investigation of 

MDA K (Environmental Restoration Project 1995, 1263). 

Because tritium and other contaminant concentrations are below human health risk-based 

levels of concern, PRS 33-002(c) is proposed for NFA for human health under Criterion 5. 

5.3 PRS 33-003(b) 

PAS 33-003(b) is chamber TA-33-6 at MDA D, East Site. It is discussed in the RFI Work Plan 

for Operable Unit 1122, Sections 3.5.2.1 and 4.5.3.1 (LANL 1992, 0784). HE and inorganic 

chemicals, principally beryllium, were identified in the work plan as potential contaminants. 

Subsequent archival investigation indicated that less than 51 b. of PCBs may have been present 

in neutron detectors in the chamber. Because PCBs may have been deposited on the surface 

by an explosive test shot in the chamber, a revised sampling plan for the surface- and 

subsurface-soil components was included in the September 1995 TA-33 RFI report 

(Environmental Restoration Project 1995, 1265). 

Based on results of the revised sampling, PAS 33-003(b) is recommended for NFA for human 

health. 

5.3.1 History 

Chamber TA-33-6 was constructed in 1948 and used for initiator tests involving milligram 

quantities of beryllium. Polonium-21 0 (with a half-life of 138 days) was the radiological 

component of the initiators. Chamber T A-33-6 was used twice, once in December 1948 and 

again in April 1952. Both tests required detonation of HE, and the second test destroyed the 

chamber. Debris from the detonation was ejected through the elevator shaft and spread over 

the mesa. A 1O-ft-deep crater formed around the chamber (Biackwell1952, 02-034). The crater 

was later filled with the ejected debris and covered with uncontaminated soil (Blackwell 1953, 

02-035). In 1963 the depression was refilled (The Zia Company 1963, 02-030). 

5.3.2 Description 

MDA Dis located at East Site. The mesa is level; no drainage patterns are evident. A thin layer 

of hard-packed soil covers bedrock tuff. The area is covered with weeds interspersed with a few 

chamisa shrubs. A surface concrete pad-the staging area for chamber TA-33-6-is located 
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Additional Phase II sampling objectives and uses of data are identical to those described for 

SWMU 33-002(b) in Section 2.0 of this report. 

8.3.2 Sampling and Analysis for SWMU 33-002(c) Sump TA-33-133 

The sampling and analysis plan for SWMU 33-002(c) is identical to that described for SWMU 

33-002(b) in Section 2 of this report. 
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Sampling Summary Core will be continuously screened for radionuclides and screened for 

organic vapors immediately after opening the split spoon. VOC and tritium samples will be 

taken immediately upon opening the core barrel. Laboratory samples will be taken at: 

1) a depth of 5 ft, 

2) a depth of 8 ft or the fill/tuff interface, and 

3) a depth of 15 ft. 

Any core interval within this depth range that is anomalous (two times background or more) 

based on the radiological or organic screening may also be sent for laboratory analysis. If the 

tritium level at 15 ft is above SAL, based on mobile radiological van analysis, then starting at 

a depth of 15 ft, sample splits at each five ft interval will be sent to the mobile radiological 

laboratory for tritium analysis. Sampling will continue until three consecutive sample analyses 

exhibit activities below the tritium SAL based on the mobile radiological laboratory results. At 

a minimum, every third interval (15ft spacing) between 15ft and the bottom of the core hole 

will be sent for fixed-laboratory analysis for tritium. In addition, the three samples in the core 

exhibiting the highest tritium levels and the three deepest samples will be sent for laboratory 

analysis of tritium. Maximum borehole depth will be the maximum depth achievable with the 

hollow-stem auger drill rig. 

Laboratory Analysis All laboratory analytical samples will be analyzed for tritium. Samples 

from depths less than 15 ft will be analyzed for radionuclides (including plutonium), VOCs, 

SVOCs, and inorganics. Anomalous samples (two times background or more) from a depth 

greater than 15ft will also be analyzed for radionuclides and VOCs. Quality assurance samples 

will be selected at a rate consistent with current LANL/ER guidance. 

3.0 Further Investigations of SWMU 33-002(c) Sump TA-33-133 

3.1 Phase II Sampling Objectives 

The existing Phase I sampling data may not have bounded the vertical extent of contamination 

in SWMU 33-002(c), sump TA-33-133. The objectives of the Phase II sampling are to: 

1) Determine the highest tritium concentration within or beneath the sump. 

2) Determine whether contaminants other than tritium are located at depths greater 

than four feet in the SWMU. 
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4.2.2 Field Investigation 

The RFI work plan specified fluid and sludge samples be collected from the sump. The plan also 

directed that a borehole be drilled next to the sump and three subsurface samples (plus a 

duplicate) be taken from the core to determine if possible contamination was migrating from the 

sump to the environment. During the ER sampling campaign in 1993, the fluid and sludge 

samples were not collected because these components were not present in the sump. Drilling 

adjacent to the sump encountered the soil/tuff interface at 30 in. Because of the shallow depth 

of the hole, only a surface sample and a soil/tuff interface sample were collected. A third 

sample was taken at a depth of 5 ft from within the sump at the point of auger refusal (Fig. 4-9). 

All samples were analyzed for uranium, tritium, plutonium, gamma emitters, inorganics, and 

SVOCs. The two subsurface samples were analyzed for VOCs. 

4.2.2.1 Results of Field Surveys 

All sampling points were surveyed. No other field surveys were associated with 

SWMU 33-002(b). 

4.2.2.2 Results of Field Screening 

No radiation was detected during routine field screening of sampling locations at 

SWMU 33-002(b). 

4.2.3 Screening Assessment 

4.2.3.1 Comparison to Background/SALs 

Weston results for a surface sample indicated that no inorganic, pesticides, PCBs, uranium, or 

gamma emitters were detected above LANL and TA-33 background UTLs. Tritium was 

detected at 190 000 pCi/ml of soil moisture. No moisture content was determined, so this value 

can not be converted to pCi/g. The surface sample AAA 1931 collected at this same point in 

1993 contained 3 370.5 pCi/ml of soil moisture; the subsurface sample AAA 1934 taken at 

30 in. contained 10 529 pCi/ml of soil moisture. 
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The ER 1993 results indicate that only tritium was detected above SAL. Table 4-10 lists 

inorganics and radionuclides detected above LANL and T A-33 background UTLs. Note that the 

value of 610 485 pCi/g is a mobile radiation laboratory measurement. (Table 4-6 provides a 

comparison of mobile radiation laboratory vs. fixed laboratory results). Of the 319 organic 

compounds for which analyses were performed, none was detected. 

Sampling points are shown in Fig. 4-9. 

TABLE 4-10 

INORGANIC AND RADIONUCLIDE ANALYTES FOUND AT SWMU 33-002(b) WITH VALUES 
GREATER THAN LANL AND TA-33 BACKGROUND UTLS 

ANALYTE SAMPLE ID CONCEN- LANLUTL8 TA-33 UTL SALb DEPTH 
TRATION (in.) 

Cadmium AAA3900 4 mg/kg 2.7 mg/kg 2.7 mg/kg 80 mg/kg 60 

Plutonium-238 AAA3900 0.057 pCi/g 0.01 pCi/g 0.01 pCi/g 27 pCi/g 60 

Plutonium-239 AAA1931 0.95 pCi/g 0.025 pCi/g 0.058 pCi/g 24 pCi/g 0-6 

AAA3900 0.078 pCi/g 0.025 pCi/g 0.058 pCi/g 24 pCi/g 60 

Tritium AAA1931 539.5 pCi/g none 23.2 pCi/g 810 pCi/g 0-6 

AAA1934 1 728 pCi/g none 23.2 pCi/g 810 pCi/g 30 

AAA3900 610 485 pCi/gc none 23.2 pCi/g 810 pCi/g 60 

a UTL = Upper tolerance limit. 
b SAL = Screening action level. 
c Mobile radiation laboratory measurement. 

4.2.3.2 Data Interpretation 

Comparison of the Weston 1989 surface tritium activity in soil moisture (190 000 pCi/ml) with 

the tritium activity of soil moisture in the ER 1993 surface sample (3 370.5 pCi/ml) indicates 

natural dilution of surface tritium by a factor of 55 over a 4-year period. The vertical extent of 

a possible subsurface tritium plume from the sump is not determined. Subsurface trace levels 

of plutonium detected this sump and in sump TA-33-133 [(SWMU 33-002(c)] may indicate past 

discharge from the building. 

4.2.3.3 Risk Assessment 

Three samples were collected from sump TA-33-134, SWMU 33-002(b), at MDA K. Results 

showed a measured tritium concentration of 610 485 pCi/g at a depth of 5 ft in the sump. A 

second sample collected at a depth of 2.5 ft showed a tritium concentration of 1 728 pCi/g, and 

a sample collected at the surface had a measured tritium concentration less than SAL. 
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Because of the extent to which the tritium concentration in the 5-ft sample exceeded SAL, an 

assessment of risk was performed using the tritium plume subroutine of RESRAD, ver. 5.6, and 

the Argonne National Laboratory mesa top and industrial worker exposure parameters described 

in Subsection 4.1.3.3 of this RFI report. The site-specific parameters used in running the model 

are in Table 4-11. 

TABLE 4-11 

PARAMETERS USED IN RESRAD MODEL FOR SUMP TA-33-134 

PARAMETER VALUE COMMENT 

Contaminated area 4m2 6 ft diameter of sump 

Contamination depth 27m 80 ft8 

Tritium soil activity 610 000 pCi/g Highest activity detected 

a Based on a worst-case assumption that an 80-ft-deep tritium plume exists below the sump as a result of a possible hydraulic 
head to the sump that existed until 1990, when operations at the building ceased. 

The only exposure pathway deemed credible is inhalation resulting from tritium flux from the 

soil. Because the depth to groundwater is constrained to depths between 315ft and 830ft and 

because there is no surface water nearby, ingestion from water is not considered. Exposure to 

tritium through plants is not credible because MDA K is slated used for industrial use for the 

foreseeable future. 

Using the parameters described above, RESRAD results show that the effective dose equivalent 

EDE to an individual working at the site of the sump in 1993 (when the tritium samples were 

collected) was 11.3 mrem/year. This EDE is well below the federally allowable EDE of 

100 mrem/year (1 0 CFR 834, Radiological Protection of the Public and Environment). The DOE 

recommended EDE is 30 mrem/year, which is consistent with the guidance of the International 

Commission on Radiation Protection (DOE 1990, 0277). RESRAD calculations are provided in 

Appendix D of the RFI report. 

4.2.3.4 Ecotoxicological Screening Assessment 

Ecotoxicological assessment for MDA K is discussed in Subsection 4.1.3.4 of this report. 

4.2.4 Conclusion and Recommendation 

Sampling personnel and field notes verify that sample AAA3900 was taken where the hand 

auger hit refusal in the sump at 5 ft. Archival information indicates that the sump is 8 ft deep. 

Because of these uncertainties, a Phase II sampling plan is proposed in Appendix B of this RFI 

report. Results indicate that tritium is the most significant contaminant at SWMU 33-002(b). 
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SWMU 33-002(b) tritium activities at the surface and at a depth of 30 in. are included in the risk 

assessment for SWMU 33-002(a) in Subsection 4.1.3.3 of this report. Migration of subsurface 

tritium will be suppressed under the subsurface scenario for MDA K as described for 

SWMU 33-002(a). The sump has been posted for subsurface tritium contamination in accordance 

with the LANL RADCON manual (LANL 1994, 1235). 

4.3 SWMU 33-002(c) Sump TA-33-133 

SWMU 33-002(c) is sump TA-33-133 at MDA K.lt is discussed in the RFI work plan forOU 1122 

in Subsections 3.2.2.1, 4.1.4, and 4.2.4 (LANL 1992, 0784). Because of questions concerning 

1993 sampling locations, the SWMU is proposed for Phase II sampling. 

The sump, constructed in 1955, was originally connected to four sinks and four floor drains in 

the north part of TA-33-86. The sump is an unlined seepage pit allegedly 6ft in diameter and 

8-ft deep. It might better be called a dry well. The sump originally had a 3-in. concrete cover 

overlaid by 1 in. of soil. The cover was destroyed during Weston sampling in 1989; pieces of 

broken concrete are strewn about the site. Sump TA-33-133 was disconnected in 1959 and the 

drain line from the building extended approximately 90 ft past the sump to create the 

noncontact cooling water outfall, SWMU 33-002(d). Archival evidence indicates that the sump 

TA-33-133 may have received tritium and small quantities of solvents such as trichloroethane, 

methanol, ethanol, acetone, and propanol. It has been inactive since 1959. 

The area is level and highly disturbed with a growth of chamisa and weeds. A few juniper trees 

are nearby. The sump is overlaid by piles of dirt mixed with broken tuff. On the surface, the soil 

is fine sand intermixed with silt and clay, with abundant tuff gravel, and little organic material. 

At 2.5 ft, the soil is a fine sand and clay, mixed with pulverized tuff presumed to be bedrock. 

4.3.1 Previous Investigations 

Weston personnel collected two surface samples at sump TA-33-133 in 1989. Samples were 

analyzed for inorganics, radionuclides, VOCs, SVOCs, pesticides, and PCBs. Tritium was 

detected at 90 and 890 pCi/g. Trace levels of SVOCs were detected. 

4.3.2 Field Investigation 

The RFI work plan specified fluid and sludge samples be collected from the sump. The plan also 

directed that a borehole be drilled next to the sump. Three subsurface samples (plus a 

duplicate) were taken to determine if possible contamination was migrating from the sump to 

the environment. During the ER sampling campaign in 1993, the fluid and sludge samples were 
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2.0 FURTHER INVESTIGATION OF SWMU 33-002(8) SUMP 33-134 

2.1 Phase II Sampling Objectives 

The existing Phase I sampling data did not bound the vertical extent of contamination in SWMU 

33-002(b). The deepest sample taken in sump TA-33-134 at a depth of five feet exhibited the 

highest tritium value, and this high-activity value is a mobile radiological laboratory result of 

unknown quality. The location representing the highest level of tritium contamination may not 

have been located. 

The objectives of the Phase II sampling are to: 

1) Determine the highest tritium concentration within or beneath the sump. 

2) Confirm the high tritium activity obtained using the mobile radiological laboratory. 

3} Define the vertical extent of contamination at this SWMU. 

4) Determine whether contaminants other than tritium are located in or beneath the 

sump. 

Investigations during the 1995 field campaign have demonstrated the utility of ground

penetrating radar (GPR) for locating buried vitrified clay pipe. GPR will be used to locate the 

inlet pipe to the sump and hence to verify the sump's location. Rapid-turnaround tritium 

analyses will be used to determine the depth of maximum tritium concentration in or beneath 

the sump and the depth at which tritium exceeds SAL. Laboratory analyses will be used to 

determine levels of other subsurface contaminants and levels of tritium in the zone of maximum 

tritium concentration. All samples will be analyzed for tritium in the mobile radiological van; at 

least one in three of these samples will be sent for confirmatory laboratory analysis. All samples 

from depths less than 15ft will be analyzed in the laboratory for tritium, radionuclides, VOCs, 

SVOCs, and inorganics. 
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The data collected in Phase II will be used to: 

1) Refine the preliminary RESRAD calculations for tritium presented in this report. 

2) Confirm or deny the existence of other contaminants at SWMU 33-002(b). 

3) Perform a risk assessment for any additional contaminants. 

Results of these risk assessments will be used to determine the nature of further actions at this 

SWMU. Further actions could include: 

1) Wait for tritium to decay in place, if risks to current receptors are below DOE

mandated levels. 

2) Fence the SWMU and allow tritium to decay, if doses to current receptors are 

above DOE-mandated doses. 

3) Excavate contaminated soil from shallow portions of SWMU 33-002(c), if calculated 

exposures due to contaminants other than tritium fail a risk assessment using an 

appropriate scenario. 

2.2 Sampling and Analysis at SWMU 33-002(b) Sump TA-33-134 

All samples will be field screened for radioactivity and organic vapors to identify gross 

concentrations of contaminants. Appropriate health and safety precautions will be undertaken 

according to the current version of the ER Project health and safety plans (LANL 1993, 0875). 

A GPR survey of the region west of the sump will be undertaken to locate the vitrified clay pipe 

that feeds the sump. This survey will cover an area of approximately 5 ft x 30ft due west of the 

broken concrete that was assumed to represent the location of the sump during Phase I 

sampling. Results of the GPR survey will be used to verify the location of the sump and thereby 

site the proposed drill hole within the sump. If the vitrified clay pipe is not detected by the GPR 

survey, then the field team will manually probe the area west of the sump until the vitrified clay 

pipe is located. The pipe will be traced to the sump. 

Sampling Techniques The center of the sump will be drilled using a hollow stem auger 

drill rig. The sampling location is shown in Fig. 8-1. All shallow borehole drilling activities will 

conform to LANL-ER-SOP-04.01, Drilling Methods and Drill Site Management. Samples will be 

collected from the borehole using a stainless steel split-spoon sampler according to 

LANL-ER-SOP-06.24, Sample Collection from Split Spoon and Shelby Tube Samplers. 
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Sampling Summary Core will be continuously screened for radionuclides and screened for 

organic vapors immediately after opening the split spoon. VOC and tritium samples will be 

taken immediately upon opening the core barrel. Laboratory samples will be taken at: 

1} a depth of 5 ft, 

2} a depth of 8 ft or the fill/tuff interface, and 

3} a depth of 15 ft. 

Any core interval within this depth range that is anomalous (two times background or more} 

based on the radiological or organic screening may also be sent for laboratory analysis. If the 

tritium level at 15 ft is above SAL, based on mobile radiological van analysis, then starting at 

a depth of 15 ft, sample splits at each five ft interval will be sent to the mobile radiological 

laboratory for tritium analysis. Sampling will continue until three consecutive sample analyses 

exhibit activities below the tritium SAL based on the mobile radiological laboratory results. At 

a minimum, every third interval (15 ft spacing} between 15 ft and the bottom of the core hole 

will be sent for fixed-laboratory analysis for tritium. In addition, the three samples in the core 

exhibiting the highest tritium levels and the three deepest samples will be sent for laboratory 

analysis of tritium. Maximum borehole depth will be the maximum depth achievable with the 

hollow-stem auger drill rig. 

Laboratory Analysis All laboratory analytical samples will be analyzed for tritium. Samples 

from depths less than 15 ft will be analyzed for radionuclides (including plutonium}, VOCs, 

SVOCs, and inorganics. Anomalous samples (two times background or more} from a depth 

greater than 15ft will also be analyzed for radionuclides and VOCs. Quality assurance samples 

will be selected at a rate consistent with current LANLIER guidance. 

3.0 Further Investigations of SWMU 33-002(c) Sump TA-33-133 

3.1 Phase II Sampling Objectives 

The existing Phase I sampling data may not have bounded the vertical extent of contamination 

in SWMU 33-002(c}, sump TA-33-133. The objectives of the Phase II sampling are to: 

1} Determine the highest tritium concentration within or beneath the sump. 

2} Determine whether contaminants other than tritium are located at depths greater 

than four feet in the SWMU. 
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Additional Phase II sampling objectives and uses of data are identical to those described for 

SWMU 33-002{b) in Section 2.0 of this report. 

8.3.2 Sampling and Analysis for SWMU 33-002(c) Sump TA-33-133 

The sampling and analysis plan for SWMU 33-002(c) is identical to that described for SWMU 

33-002(b) in Section 2 of this report. 
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ATTACHMENT 2 PHASE I REPORT FOR PRS 33-002{c) 

Reference: Environmental Restoration Project, September 29, 1995. "RFI Report for MDA K, 

PRSs 33-002 (a,b,c,d,e}, Field Unit 3," Los Alamos National Laboratory Report LA-UR-95-3624, 

Los Alamos, New Mexico. {Environmental Restoration Project 1995, 1263) 
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SWMU 33-002(b) tritium activities at the surface and at a depth of 30 in. are included in the risk 

assessment for SWMU 33-002(a) in Subsection 4.1.3.3 of this report. Migration of subsurface 

tritium will be suppressed under the subsurface scenario for MDA K as described for 

SWMU 33-002(a). The sump has been posted for subsurface tritium contamination in accordance 

with the LANL RADCON manual (LANL 1994, 1235). 

4.3 SWMU 33-002(c) Sump TA-33-133 

SWMU 33-002(c) is sump TA-33-133 at MDA K. It is discussed in the RFI work plan for OU 1122 

in Subsections 3.2.2.1, 4.1.4, and 4.2.4 (LANL 1992, 0784). Because of questions concerning 

1993 sampling locations, the SWMU is proposed for Phase II sampling. 

The sump, constructed in 1955, was originally connected to four sinks and four floor drains in 

the north part of TA-33-86. The sump is an unlined seepage pit allegedly 6ft in diameter and 

8-ft deep. It might better be called a dry well. The sump originally had a 3-in. concrete cover 

overlaid by 1 in. of soil. The cover was destroyed during Weston sampling in 1989; pieces of 

broken concrete are strewn about the site. Sump TA-33-133 was disconnected in 1959 and the 

drain line from the building extended approximately 90 ft past the sump to create the 

noncontact cooling water outfall, SWMU 33-002(d). Archival evidence indicates that the sump 

TA-33-133 may have received tritium and small quantities of solvents such as trichloroethane, 

methanol, ethanol, acetone, and propanol. It has been inactive since 1959. 

The area is level and highly disturbed with a growth of chamisa and weeds. A few juniper trees 

are nearby. The sump is overlaid by piles of dirt mixed with broken tuff. On the surface, the soil 

is fine sand intermixed with silt and clay, with abundant tuff gravel, and little organic material. 

At 2.5 ft, the soil is a fine sand and clay, mixed with pulverized tuff presumed to be bedrock. 

4.3.1 Previous Investigations 

Weston personnel collected two surface samples at sump TA-33-133 in 1989. Samples were 

analyzed for inorganics, radionuclides, VOCs, SVOCs, pesticides, and PCBs. Tritium was 

detected at 90 and 890 pCi/g. Trace levels of SVOCs were detected. 

4.3.2 Field Investigation 

The RFI work plan specified fluid and sludge samples be collected from the sump. The plan also 

directed that a borehole be drilled next to the sump. Three subsurface samples (plus a 

duplicate) were taken to determine if possible contamination was migrating from the sump to 

the environment. During the ER sampling campaign in 1993, the fluid and sludge samples were 
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not collected because these components were not present in the sump. Drilling adjacent to the 

sump encountered the soil/tuff interface at 30 in. Because of the shallow depth of the borehole, 

only a surface sample and a soil/tuff interface sample (plus duplicate} were collected. A third 

sample was taken at auger refusal at a depth of 4 ft. All samples were analyzed for uranium, 

tritium, plutonium, gamma emitters, inorganics, and SVOCs. The two subsurface samples were 

analyzed for VOCs. 

4.3.2.1 Results of Field Surveys 

All sampling points were surveyed. No other field surveys were associated with 

SWMU 33-002(c}. The sump was located by repeated drilling with a hand auger. 

4.3.2.2 Results of Field Screening 

No radiation was detected during routine field screening of sampling locations at 

SWMU 33-002(c}. 

4.3.3 Screening Assessment 

4.3.3.1 Comparison to Background/SALs 

Tritium was found in the 1989 Weston samples at 90 and 890 pCi/g. In the 1993 ER samples, 

no measurements were recorded above SAL. Analytes found above LANL and TA-33 background 

UTLs are listed in Table 4-12. Of the 465 organic compounds for which analyses were 

performed, only the solvent 2-hexanone was detected in trace amounts (0.059 mg/kg} in 

sample AAA 1939. No other organics were detected. Sampling points are shown in Fig. 4-10. 

TABLE 4-12 

RADIONUCLIDE ANALYTES FOUND AT SWMU 33-002(c} WITH VALUES GREATER THAN 
LANL OR TA-33 BACKGROUND UTLs 

ANALYTE SAMPLE ID CONCEN· 
TRATION LANL UTL3 TA-33 UTL SALb DEPTH 

(pCUg) (pCi/g) (pCUg} (pCUg) (in.) 

Plutonium-238 AAA1938 0.013 0.01 0.0074 27 30 

AAA3901 0.328 0.01 0.0074 27 48 

Plutonium-239 AAA1937 0.182 0.025 0.058 24 0-6 

AAA3901 0.342 0.025 0.058 24 48 

Tritium AAA1939 52.5 none 23.2 810 30 

AAA3901 34 none 23.2 810 48 

a UTL = Upper tolerance limit. 
b SAL = Screening action level. 
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4.3.3.2 Data Interpretation 

Trace levels of plutonium found in the sump may indicate past contamination. For tritium, 

comparison of the Weston 1989 surface tritium activity in soil moisture (15 000 and 

3 000 pCi/ml) with the ER 1993 surface sample (69 pCi/ml in soil moisture) indicates a minimum 

natural dilution of surface tritium by a factor of approximately 45 over a period of 4 years. 

4.3.3.3 Risk Assessment 

No risk assessment was performed specifically for SWMU 33-002(c). Tritium results from 

SWMU 33-002(c) samples were considered in the MDA K risk assessment in Subsection 

4.1.3.3 of this report. 

4.3.3.4 Ecotoxicological Screening Assessment 

Ecotoxicological assessment of MDA K is discussed in Subsection 4.1.3.4 of this report. 

4.3.4 Conclusion and Recommendation 

Field notes and interviews with sampling personnel indicate that sample AAA3901 was taken 

at the point of refusal of the hand auger at 4ft. Archival information indicates that the sump is 

8 ft deep. Because of these uncertainties, a Phase II sampling plan is proposed in 

Appendix 8 of this RFI report. Surface tritium is addressed under the risk assessment 

discussed for SWMU 33-002(a). The low levels of subsurface tritium will be constrained in 

place under the subsurface scenario for MDA K as described for SWMU 33-002(a). 

4.4 SWMU 33-002(d) Noncontact Cooling Water Outfall 

SWMU 33-002(d) is National Pollutant Discharge Elimination System (NPDES) permitted 

outfall EPA 04A 147. It is discussed in the RFI Work Plan for OU 1122 in Subsections 3.2.2.1, 

4.1.4, and 4.2.3.1 (LANL 1992, 0784). Tritium detected at the outfall was considered in the 

overall MDA K risk assessment. The SWMU is proposed for NFA based on sampling data 

collected in May and June 1993. Three additional surface samples were collected in December 

1994. 

SWMU 33-002(d) was the outfall for noncontact cooling water from a heat exchanger in the 

tritium facility. Water from the heat exchanger was directed into one of the floor drains leading 

to sump TA-33-133. The outfall was created when the sump was disconnected in 1959 and its 

drain line from TA-33-86 was extended approximately 90 tt past the sump. The outfall has not 

been disconnected nor has the water supply to TA-33-86 been shut off. The outfall is scheduled 
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approximately 50 ft north of East Site Road, near septic tank TA-33-96, and approximately 

350 ft south of the rim of Ancho Canyon (Fig. 5.3.2-1 ). 

The chamber is an octagonal, vault-like structure, which is 18ft long x 18ft wide x 11 ft high. 

It is buried, with its roof approximately 30ft below grade. Access was gained through a 4-ft x 

6-ft elevator shaft at the side of the chamber. The elevator shaft, which is now filled, was 

approximately 46 ft deep. The few remaining surface indications of the chamber include an 

8-ft x 12-ft concrete pad (broken at the east end where the shaft was located) and a 

6-ft x 1O-ft depression up to 2 ft deep (located in the area of the shaft). 

5.3.3 Previous Investigation 

Existing surface data for PRS 33-003(b) at East Site include 16 surface soil samples that were 

collected by LANL's Environmental Surveillance Program in 1977. The surveillance samples 

were analyzed for tritium, uranium, and cesium-137; all results were within background ranges. 

These data are summarized in the RFI Work Plan for Operable Unit 1122 (LANL 1992, 0784). 

In 1989, Weston personnel collected samples from three boreholes at TA-33-6. Nine subsurface 

sqmples were collected. Seven were analyzed for uranium; six, for inorganic chemicals; and 

seven, for HE. Three samples were analyzed for VOCs. Cadmium, mercury, lead, and zinc, 

which were detected at the bottom of the elevator shaft, were above LANL (95%,0.95) UTLs but 

far below their respective SALs. Results are discussed in Section 5.3.3.1 of the September 

. 1995 RFI report (Environmental Restoration Project 1995, 1265) and reviewed in Section 5.3.4 

of this report. 

The 1994 LANL ER Project sampling at East Site included nine surface samples taken within 

160 ft of the chamber. All samples were analyzed for inorganic chemicals, radionuclides, and 

HE. Three were analyzed for SVOCs. Results indicated that HE, radionuclides, and SVOCs 

need not be carried forward as COPCs. At the time of sampling, PCBs were not recognized as 

potential contaminants. 

Section 5.1 of the September 1995 RFI Report for T A-33, which discusses the Phase I 

investigation of PRS 33-003(b), is provided as Attachment 3 of this report. 

5.3.4 Field Investigation 

Sampling at PRS 33-003(b) conformed to the current use (industrial) or construction scenario 

of the conceptual model described in the RFI Work Plan for Operable Unit 1122, Section 3.1.2 

(LANL 1992, 0784). With surface disposal and landfill as the primary source, exposure routes 

for human receptors are ingestion, inhalation, and dermal contact. Both surface and subsurface 

sampling was performed. 
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5.3.4.1 Surface Sampling 

As directed by the revised sampling plan, nine surface samples were collected from a 100-ft 

x 100-ft grid to a distance of 150-200 ft from the elevator shaft (Environmental Restoration 

Project 1995, 1265). One 1994 sample was assigned to each cell of the grid for the purpose 

of assessing inorganic chemicals (Fig. 5.3.2-1 ). All1994 samples were analyzed for inorganic 

chemicals, uranium, cesium-137, cobalt-60, and HE (Table 5.3.4-1 ). 

In the 1996 sampling campaign, nine locations, one within each grid cell, were field-screened 

for PCBs {Table 5.3.4-2). Sample locations were selected randomly within each cell 

(Fig. 5.3.2-1 ). D-TECH PCB soil kits were used for field screening (see Section 4.2 of this 

report). 

TABLE 5.3.4-1 

SUMMARY OF 1994 SURFACE SAMPLES TAKEN FOR PRS 33-003(b) 

SAMPLE SITE ID DEPTH MEDIUM INORGANIC RADIO-
ID (ft) CHEMICALS NUCLIDES 

AAA9608 33-1300 o-o.5 Soil 19256a 19470 

AAA9609 33-1301 0-0.5 Soil 19256 19470 

AAA9610 33-1302 0-1 Soil 19256 19470 

AAA9611 33-1303 0-1 Soil 19256 19470 

AAA9612 33-1304 0-1 Soil 19256 19470 

AAA9613 33-1452 0-1 Soil 19256 19470 

AAA9618 33-1376 0-0.5 Soil 19880 19473 

AAA9619 33-1387 0-0.5 Soil 19880 19473 

AAA9620 33-1395 0-0.5 Soil 19880 19473 

a. ER analytical request number 

TA-33 RFI Report 

TABLE 5.3.4-2 

SUMMARY OF PCB SCREENING SURFACE SAMPLES 
TAKEN FOR PRS 33-003(b) 

SAMPLE LOCATION DEPTH 
ID ID {ft) 

0333-96-0561 33-1736 0-0.5 

0333-96-0562 33-1737 0-0.5 

0333-96-0563 33-1738 0-0.5 

0333-96-0564 33-1739 0-0.5 

0333-96-0565 33-1740 0-0.5 

0333-96-0566 33-1741 0-0.5 

0333-96-0567 33-1742 o-o.5 
0333-96-0568 33-1743 0-0.5 

0333-96-0569 33-1744 0-0.5 

57 

HE 

17610 

17610 

17610 

17610 

17610 

17610 

17608 

17608 

17608 
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5.3.4.2 Borehole Sampling 

In 1989, Weston personnel drilled three boreholes at PAS 33-003(b) (Fig. 5.3.2-1 ). Borehole 

LAN33-0023, which was drilled to a depth of 47ft, was located in the elevator shaft. Borehole 

LAN33-0024, drilled to a depth of 29ft, was located above the chamber. Borehole LAN33-0025, 

drilled to 58ft, was located beside the chamber. Various samples were analyzed for inorganic 

chemicals, radionuclides, VOCs, and HE (Table 5.3.4-3). 

Borehole logs describe the material through which the three boreholes penetrated. The shaft 

was filled with a gravel-sand-tuff mixture. Wood fragments were encountered between 5 and 

20ft. Below 20ft, the fill was gravel and sand with pumice fragments. Rusty wire, clips, chain 

fragments, and other debris were found at the bottom of the shaft. The roof borehole penetrated 

tuff and pumice fragments mixed with sand. A 6-ft void was encountered between 12 and 

18 ft. The drill brought up concrete fragments from the roof at 29 ft. The borehole adjacent to 

the chamber struck tuff at 1.5 ft. Drilling alternated between tuff and pumice/tuff/sand. A void 

was encountered between 33 and 42ft. Some burned material may have been found at 30 ft. 

In accordance with the sampling and analysis plan for the ER Project's 1996 sampling 

campaign, two boreholes were drilled to a minimum of 15ft. One borehole was located 3ft north 

of the shaft; the second borehole was located 4 ft east of the shaft. Three samples were 

collected from each borehole. Drilling penetrated matrix material similar to the Weston 

boreholes described above. During sampling, tuff was encountered at 2.5 ft in borehole 

33-1745 and at 4ft in borehole 33-1746. A 1O-ft-deep layer of fill, alleged to have resulted from 

the 1952 explosion, was not found, even though boreholes were sited in the area indicated in 

memos and photos. The only wood fragments from the explosion debris were found within the 

elevator shaft, implying that most of the debris may have been bulldozed there. 

During 1996 drilling of the borehole east of the chamber, an irregular cavity was encountered 

at a depth of 12.5. The drill rig was adjusted to perform hammer-drilling down to 20ft, and one 

sample was collected. The sample, consisting of engineering fill of sand and silt, was screened 

for PCBs. Because results were negative, the sample was not submitted for laboratory 

analysis. The source of the cavity is unknown but presumed to be either an artifact of chamber 

construction or a subsidence as a result of the explosion. At the conclusion of drilling, cuttings 

were returned to the cavities and the boreholes were capped with bentonite. Biodegradable 

polyjute matting was used to plug the bottom of the hole penetrating the cavity. 

All samples were analyzed for inorganic chemicals. Four samples were submitted for PCB 

fixed-laboratory analysis (Table 5.3.4-4). 
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TABLE 5.3.4-3 

SUMMARY OF 1989 WESTON BOREHOLE SAMPLES TAKEN FOR PRS 33-003(b) 

SAMPLE LOCATION MEDIUM DEPTH (ft) INORGANIC RADIO· VOCs HE 
ID ID CHEMICALS NUCLIDES 

LAN-0023-1 Shaft Fill 38 ca c NAb c 

LAN-0023-2 Shaft Fill 43 c c c c 

LAN-0023-3 Shaft Fill 47 NA c NA c 

LAN-0024-1 Roof Fill 23 c c NA c 

LAN-0024-2 Roof Fill 28 c c NA c 

LAN-0025-1 Adjacent Fill 28 NA NA c NA 

LAN-0025-2 Adjacent Fill 43 c c NA c 

LAN-0025-3 Adjacent Rll 48 c c NA ·c 

LAN-0025-3 Duplicate Rll 48 c c NA c 

LAN-0025-4 Adjacent Tuff 58 NA NA c NA 

a. C = Sample collected 
b. NA = Not Analyzed 

TABLE 5.3.4-4 

SUMMARY OF 1996 BOREHOLE SAMPLES TAKEN FOR PRS 33-003(b) 

SAMPLE LOCATION DEPTH MATRIX INORGANIC PCBs 
ID ID (ft) CHEMICALS 

0333-96-0300 33-1745 4.5-5 Tuff 2144 2143 

0333-96-0301 33-1745 9-10 Tuff 2144 NAa 

0333-96-0302 33-1745 14-15 Tuff 2144 NA 

0333-96-0303 33-1746 0-1.5 Sand 2144 2143 

0333-96-0304 33-1746 4-5 Tuff 2144 2143 

0333-96-0305 33-1746 10-11.5 Tuff 2144 2143 

a. NA = Not Analyzed 

5.3.5 Evaluation of Inorganic Chemicals 

5.3.5.1 Surface Sampling 

In five of the nine 1994 ER surface samples, lead and zinc were detected above LANL 

(95%,0.95) UTLs, but well below their respective SALs (Table 5.3.5-1 ). This information was 

not reported in the 1994 RFI report because all results were below the set of UTLs in use at that 

time. A trace of mercury (0.02 mg/kg) was detected in sample AAA9608, but not in a laboratory 

reanalysis of the same sample. Because mercury contamination was not confirmed, it is 

considered a laboratory contaminant. 

TA-33 RF/ Report 59 September 26, 1997 



RFI Report 

TABLE 5.3.5-1 

INORGANIC CHEMICALS ABOVE LANL UTLs IN SURFACE SAMPLES 

TAKEN FOR PRS 33-003(b) 

SAMPLE ID DEPTH (ft) LEAD ZINC 
(mg/kg) (mg/kg) 

SAL N/A 400 23000 

(95%, .95) UTL N/A 23.3 50.8 

AAA9609 0-0.5 12.6 66.2 

AAA9612 Q-1 44.4 64.2 

AAA9613 Q-1 24.2 71.3 

AAA9618R 0-0.5 38.9 31 

MA9620 0-0.5 24.9 39 

5.3.5.2 Borehole Sampling 

No inorganic chemicals were detected above UTLs in the 1996 ER borehole samples. In the 

Weston 1989 samples from the bottom of the elevator shaft (and thus confined), cadmium, 

mercury, lead, and zinc were detected above LANL (95%,0.95) UTLs but below their respective 

SALs (Table 5.3.5-2). No other inorganic analytes were found above their UTLs in any Weston 

sample. Cadmium and mercury were not detected in any sample with a pathway to the 

environment. 

TABLE 5.3.5-2 

INORGANIC CHEMICALS ABOVE LANL UTLs IN WESTON BOREHOLE SAMPLES 

TAKEN FOR PRS 33-003(b) 

SAMPLE ID DEPTH (ft) CADMIUM (mg/kg) LEAD (mglkg) MERCURY (mg/kg) ZINC (mg/kg) 

SAL N/A 38 400 23 23000 

(95%, .95) UTL N/A 2.7 23.3 0.1 50.8 

0023-2 43 

I 
7.1 

II 
79 

II 
2.1 

II 
852 

0023-3 47 4.9 4 1.1 652 

5.3.6 Evaluation of Radionuclides 

I 

Because no uranium, cesium-137, or cobalt-60 was found above LANL UTLs in any sample 

analyzed for PRS 33-003(b), no radionuclide analyses were specified in the 1996 sampling 

plan. Polonium-21 0 was the only radionuclide used at 33-003(b). With a half-life of 139 days, 

it has decayed over approximately 45 years to nondetectable levels. Polonium-21 0 is an alpha 

emitter and decays directly to stable lead-206, which cannot be distinguished from the naturally 

occurring lead isotope. 
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5.3.7 Evaluation of Organic Chemicals 

In accordance with the revised sampling and analysis plan, all samples were screened for 

PCBs using the D-Tech immunoassay field screening kit. Trace levels of PCBs, below the LANL 

cleanup level of 1 mg/kg, may have been detected in two of the nine surface-soil screening 

samples (Table 5.3.7-1 }. Because the plan specified that only samples with screening results 

above 1 mg/kg be submitted for laboratory analysis, no surface samples were analyzed in a 

fixed laboratory. 

Four of six borehole samples were submitted for laboratory analysis. No PCBs were detected 

in any screening or laboratory sample from a borehole. (Weston did not analyze for PCBs in 

1989.} Laboratory analysis included the following Aroclors™: 1016, 1221, 1232, 1242, 1248, 

1254, and 1260. 

TABLE 5.3.7-1 

PCBs DETECTED IN SURFACE SAMPLES ATPRS 33-003(b} 

SAMPLE ID DEPTH (ft) PCBs (mglkg) 

0333-96-0566 o-o.5 

I 
0.5-1 

I 0333-96-0567 o-o.5 0.5-1 

5.3.8 Risk-Based Screening Assessment 

No contaminant was found above SAL in any sampling campaign. The PCBs detected in two 

samples are below their SALs of 1 mg/kg and their presence is questionable. As discussed in 

Section 4.3.3 of this report, PCB field screening results near detection limits of approximately 

0.5 mg/kg tend to be higher than results analyzed under the stricter analytical conditions of a 

fixed laboratory with detection limits near 0.03 mg/kg. PCBs are not carried forward in the 

screening process. 

Weston sampling found cadmium (7.1 and 4.9 mg/kg}, lead (79 mg/kg}, mercury (2.1 and 

1.1 mg/kg}, and zinc (852 and 652 mg/kg} well below their SALs at a depth of 43-47 ft in the bottom 

of the elevator shaft. These will not be carried forward in the screening assessment process 

because there is no pathway for migration (Environmental Restoration Project 1995, 1265}. 

Using the maximum concentrations at this PRS, an MCE calculation was performed for the 

noncarcinogenic surface contaminants. The MCE result for noncarcinogens was 0.1 

(Table 5.3.8-1 }. This MCE value is less than unity; therefore, no potential human-health risk 

based on additive effects is identified for this class of chemicals. They are not carried forward 

in the screening process. 

No carcinogens were found above LANL UTLs at PRS 33-003(b}. 
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TABLE 5.3.8-1 

MCE FOR NONCARCINOGENIC EFFECTS ATPRS 33-003(b) 

CHEMICAL LOCATION SAMPLE MAXIMUM SAMPLE SOIL SAL NORMALIZED 
ID 10 VALUE (mglkg) (mg/kg) VALUE 

Lead 33-1304 AAA9612 44.4 400 I 0.1 I 
Zinc 33-1452 AAA9613 71.3 23000 0.003 

Total 0.1 

5.3.9 Human-Health Risk Assessment 

Because no contaminant was carried forward in the screening process, no human-health risk 

assessment was performed for PRS 33-003(b). 

5.3.1 0 Preliminary Ecological Assessment 

In cooperation with the New Mexico Environment Department and EPA Region 6, the Laboratory 

ER Project is developing an approach for ecological risk assessment. Further ecological risk 

assessment at these sites will be deferred until the sites can be assessed as part of the 

ecological exposure unit methodology currently being developed. 

5.3.11 Conclusion and Recommendation 

PRS 33-003(b) is a buried underground chamber. As indicated by the depth of the Weston 

borehole above the chamber, the top of the chamber is located approximately 30 ft below the 

surface of the mesa. LANL photograph 6759, taken during construction, shows that the 

chamber was constructed in solid tuff with little space between the structure and surrounding 

tuff. An archival search indicated that no more than 5 lb. of PCBs may have been present in 

neutron detectors located inside the chambers. No studies are available in the literature that 

investigate the probable fate of PCBs under the explosive effects of 600 lb. of TNT in an initially 

enclosed chamber. The physical condition of the chamber is not known, but drilling activities 

did not indicate any standing water that could act as a hydraulic head to force movement of 

contaminants from the chamber. An exposure pathway for subsurface contaminants is 

considered unlikely. 

The archival description of the chamber test in 1952 indicated that debris was ejected from the 

shaft and spread over the mesa (Blackwell 1952, 02-034). A subsequent memo indicated that 

debris was bulldozed into the hole formed around the chamber and was covered with 

uncontaminated fill (Blackwell 1953, 02-035). As was discussed in Section 5.3.4.2 of this 

report, Weston drilling logs indicate that wood fragments were found in the elevator shaft, but 

not in the two external boreholes. The 1996 ER Project's borehole drilling did not encounter the 
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expected debris. It can be reasonably concluded from physical evidence that either all debris 

was deposited in the shaft or some may have been removed from the site. 

In the work plan, the primary release mechanisms developed for the conceptual models of the 

three different exposure scenarios (current use, recreational use, and construction) include 

sediment transport and resuspension by wind. As discussed in Section 5.3.8, surface and 

subsurface sampling at PRS 33-003(b) did not detect contaminants of concern for these 

pathways. Except for somewhat elevated levels of lead and zinc, as is common at TA-33, 

contaminants are confined to the elevator shaft and are present only at low levels. PCBs, if 

present at all, are not present at levels of concern. 

This site is proposed for NFA for human health based on Criterion 5 because it has been 

investigated and evaluated. It has been found that the PRS does not present a significant risk 

to human health. 

5.4 PRS 33-004{k) 

PRS 33-004(k), an alleged outfall from bunker TA-33-87, is discussed in the RFI Work Plan for 

Operable Unit 1122, Sections 3.5.2.3 and 4.5.3.2 (LANL 1992, 0784). Investigation during the 

1994 and 1996 field campaigns failed to locate either a drain line or outfall. Based on these 

efforts and the benign history of TA-33-87, this PRS is proposed for NFA for human health 

under Criterion 1: The PRS cannot be found. 

5.4.1 History 

PRS 33-004(k) is the alleged outfall of a drain line from control bunker TA-33-87 at East Site. 

LANL engineering drawing C-3304 shows a floor drain near the front door. This drain is 

connected to a perforated pipe that extends the length of the building. According to the 

drawing, an 8-in. cast-iron pipe extends 54ft southeast of the building, followed by an 8-in. 

vitrified-clay pipe extending another 71 ft to an outfall. Bunker T A-33-87 was completed in June 

1955 to support shot tests at East Site. The bunker housed electronic equipment to support 

field tests. There is no record of radioactive materials being used or stored in the building; 

however, photo processing may have occurred there. 

5.4.2 Description 

TA-33-87 is located in the central section of East Site. The area is level; paved roads surround 

the bunker (Fig. 5.4.2-1 ). A berm covers the building, and the route of the alleged pipe is 

covered by this berm. The berm itself and the terrain surrounding the berm are covered with 

chamisa. 
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5.4.3 Previous Investigation 

No previous investigations have been performed for this PRS. Attempts to locate the PRS were 

unsuccessful. 

5.4.4 Field Investigation 

In 1994, magnetic and electromagnetic surveys were performed within the area east of the 

bunker where the alleged pipe was shown on the engineering drawings. These surveys did not 

indicate the presence of a pipe at the expected locations. In 1995, a ground-penetrating radar 

survey was conducted. The survey detected two anomalies at the southeast corner of the 

building. Eleven trenches were dug by shovel, both parallel and perpendicular to the anomalies 

(Fig. 5.4.2-1 }. Continuous bedrock tuff was encountered at a depth of 1.5 ft; there was neither 

pipe nor trench to contain a pipe. In 1996, the inside of the building was inspected to determine 

the location of floor drains in order to aid in the search for the drainpipe. No floor drains were 

found. The sink and toilet in the building are served by septic system TA-33-96 north of the 

bunker, which is not associated with the outfall. 

5.4.5 Evaluation of Inorganic Chemicals 

No samples were collected for analysis of inorganic chemicals. 

5.4.6 Evaluation of Radionuclides 

No samples were collected for analysis of radionuclides. 

5.4.7 Evaluation of Organic Chemicals 

No samples were collected for analysis of organic chemicals. 

5.4.8 Risk-Based Screening Assessment 

Although no data were collected for this PRS, archival information concerning use of bunker 

TA-33-87 indicates that activities in the building were benign. LANL photograph CN711901, 

dated August 9, 1971 (near the end of initiator activities at East Site}, shows a room full of 

electronic equipment. In 1994, sampling of septic tank TA-33-96 indicated that no contaminants 

had been disposed of through the sinks (Environmental Restoration Project 1995, 1288}. The 

floor drain allegedly draining to this pipe and outfall was not found during a 1996 inspection of 

the building. If this floor drain did exist, the engineering drawing shows it at the opposite end 

of the building from the sink and, therefore, unlikely to receive spilled liquids. 
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5.4.9 Human-Health Risk Assessment 

Because no contaminant was carried forward in the screening process, no human-health risk 

assessment was performed for PRS 33-004(k). 

5.4.1 0 Preliminary Ecological Assessment 

In cooperation with the New Mexico Environment Department and EPA Region 6, the Laboratory 

ER Project is developing an approach for ecological risk assessment. Further ecological risk 

assessment at these sites will be deferred until the sites can be assessed as part of the 

ecological exposure unit methodology currently being developed. LANL believes that if a PRS 

does not exist, no further action will be required to evaluate it biologically. 

5.4.11 Conclusion and Recommendation 

Despite a conscientious field search, as described in Section 5.4.4 of this report, no drainpipe 

or outfall could be found by remote sensing or by trenching along the path indicated in the 

engineering drawing. No floor drain could be found in the building at the indicated location (or 

any other location) in 1996. The primary release mechanisms for the conceptual models of 

three different contaminant exposure scenarios (current use, recreational use, construction) at 

TA-33 are sediment transport and resuspension by wind, leading to dust inhalation and soil 

ingestion. If a floor drain did exist during W-3 firing site operations and was later covered during 

remodeling, of which there is no record, the only exposure pathway for contaminant transport 

would have been through a perforated pipe buried under a 16-ft-high berm. Such an event is 

unlikely. Therefore, archival and physical evidence preclude contaminant transport from the 

building as a viable exposure pathway for human or ecological receptors. 

This site is proposed for NFA for human health based on Criterion 1 because the PRS could 

not be found. A Class Ill permit modification will be requested to remove PRS 33-004(k) from 

the HSWA Module of LANL's RCRA Hazardous Waste Facility Permit. 

5.5 PRS 33-006(a) 

PRS 33-006(a) is the shot pad at South Site that was used for implosion studies in the 1950s. 

Results of HE analyses for most of the samples from the South Site 1994 sampling and analysis 

campaign were rejected because of missed holding times. A subset of locations was resampled 

in 1996. Results indicate that no HE was detected in any sample. Based on data presented in 

the September 1995 RFI report and resampling results, the PRS is recommended for NFA for 

human health under Criterion 5. 
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5.5.1 History 

The South Site shot pad is discussed in the RFI Work Plan for Operable Unit 1122, Sections 

3.4.2.4 and 4.4.3.3 (LANL 1992, 0784), and in RFI Report LA-UR-95-4439 (Environmental 

Restoration Project 1995, 1288). The buildings at South Site were completed, and testing 

began, in 1950. Uranium shells holding initiators were used in implosion tests using 

275-5000 lb. of HE. The apparatus and neutron detectors were put into large copper shells for 

electrical shielding, then each assemblage was covered by a wooden shack prior to detonation 

(Hoard 1990, 02-022). The detonations spread debris, shrapnel, and wood fragments over the 

entire South Site valley and beyond. When the implosion test program was transferred to other 

LANL groups in the mid-1950s, implosion tests were discontinued at TA-33. The shot pad has 

been inactive since that time. 

5.5.2 Description 

South Site is located in a small valley approximately 400ft wide by 500ft long. The entire area 

drains to Chaquehui Canyon through a short arroyo and down the steep canyon wall. The shot 

pad atop TA-33-26 is located in the middle of this valley (Fig. 5.5.2-1 ). Much of the valley was 

scraped to bedrock during site construction. The pad itself is located directly above X-unit vault 

TA-33-26 and is approximately 40ft in diameter. The pad is covered with sand. Runoff from the 

pad enters the main drainage arroyo that serves the whole of South Site. Soils are thin and 

bedrock outcrops protrude throughout the areas. Chamisa covers large areas of the site. 

5.5.3 Previous Investigation 

Weston sampling in 1989 did not detect HE in any sample collected over a wide area at South 

Site. 

The 1994 ER investigations are described in an RFI report that was submitted during December 

1995. Forty-six surface samples were collected over a wide area, and eleven surface samples 

were collected in the main South Site drainage arroyo. Uranium and copper were found above 

their SALs at several locations, but a risk assessment determined that concentrations met 

acceptable human-health risk criteria. HE concentrations were well below their SALs, but the 

analytical data were suspect because excessive holding times elapsed between HE extraction 

from soil and analysis of the extract. A resampling plan was submitted (Environmental 

Restoration Project 1995, 1288). 

Section 5.5 of the December 1995 RFI Report for TA-33, which discusses the Phase I 

investigation of PRS 33-006(a), is provided as Attachment 4 of this report. 
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5.5.4 Field Investigation 

Sampling at PRS 33-006{a) conformed to the current use {industrial) or construction scenario 

of the conceptual model described in the RFI Work Plan for Operable Unit 1122, Section 3.1.2 

{LANL 1992, 0784). With surface disposal as the primary source, exposure routes for human 

receptors are ingestion and dermal contact. Inhalation is also considered a likely exposure 

route. Because contaminants were deposited at PRS 33-006{a) by fallout from implosion 

studies, only surface sampling was performed. 

Prior to sampling in 1994, ER Project personnel and an explosives expert conducted an 

extensive search of the sampling area for residual pieces of HE. This was done as a safety 

precaution for the sampling crew. No HE pieces were found. During the search, the expert 

commented that residual HE at a firing site is a result of incomplete detonation, and no such 

event occurred at TA-33. 

As specified in the sampling plan, eight surface samples were collected during July 1996 at 

designated resampling locations within PRS 33-006{a) (Fig. 5.5.2-1) {Environmental Restoration 

Project 1995, 1288). The purpose of the resampling effort was to compare HE results with the 

1994 rejected data to determine if the rejected results contained usable information. In the 1996 

campaign, great care was taken to resample the designated locations. Sampling stakes from 

the 1994 campaign were still intact in the field to guide resampling. 

All samples were analyzed only for HE (Table 5.5.4-1 ). 

Approximately 80% of the 1994 Phase I HE results were rejected by data validation. Data were 

sufficiently complete to determine that while there may be trace amounts of explosives in 

surface samples at South Site, they are not present at levels of concern, even if the estimated 

results are multiplied by a factor of 5-10 to compensate for missed holding times {Environmental 

Restoration Project 1995, 1288). However, a limited surface resampling campaign was conducted 

in 1996 to confirm this assessment. Table 5.5.7-1 shows the criteria used for choosing the 

specific resampling locations. 
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TABLE 5.5.4-1 

SUMMARY OF SURFACE RESAMPLES TAKEN FOR PRS 33-006{a) 

SAMPLE ID LOCATION DEPTH MEDIUM HE 
ID (ft) 

0333-96-0585 33-1360 Q-0.5 Soil 2401 a 

0333-96-0586 33-1402 Q-0.5 Soil 2401 

0333-96-0587 33-1324 Q-0.5 Soil 2401 

0333-96-0588 33-1446 Q-0.5 Soil 2401 

0333-96-0589 33-1366 Q-0.5 Soil 2401 

0333-96-0590 33-1365 Q-0.5 Soil 2401 

0333-96-0591 33-1351 Q-0.5 Soil 2401 

0333-96-0592 33-1353 Q-0.5 Soil 2401 

a. ER analytical request number 

5.5.5 Evaluation of Inorganic Chemicals 

No samples were analyzed for inorganic chemicals at PRS 33-006(a) during resampling. 

5.5.6 Evaluation of Radionuclides 

No samples were analyzed for radionuclides at PRS 33-006(a) during resampling. 

5.5.7 Evaluation of Organic Chemicals 

Low levels of two HE species were found in one sample of the resampling set. Results of HE 

resampling are shown in Table 5.5.7-2. Included for comparison are Phase I results from the 

1994 sampling campaign. RDX above its SAL in the 1994 sample AAA9759 was not confirmed 

in 1996 sample 0333-96-0588. Data from 1994 samples resulted from focused validation of 

analytical spectra; detection limits are lower than for the 1996 routine HE analyses. 

TABLE 5.5.7-1 

SOUTH SITE HE RESAMPLING LOCATIONS 

SAMPLE ID 1994/1996 LOCATION DESCRIPTION CRITERION 

AAA97 41/0333-96-0585 33-1360 Drainage Drainage with most HE detected 

AAA97 46/0333-96-0590 33-1365 Drainage High RDX 

AAA97 47/0333-96-0589 33-1366 Drainage Drainage with no HE detected 

AAA9759/0333-96-0588 33-1446 Bum area RDX>8 mg/kg, several detections > 1 
mg/kg; data had analytical problems 

AAA9761 /0333-96-0586 33-1402 Gun mount HighHMX 

AAA9782/0333-96-0587 33-1324 Operational release Dirty sample, analytical problems 

AAA9811/0333-96-0591 33-1351 Operational release High A-D NT, other detections, high 
surrogate recovery 

AAA9813/0333-96-0592 33-1353 Operational release High A-DNT, several unknowns 
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TABLE 5.5.7-2 

HE DETECTED IN SOUTH SITE SURFACE RESAMPLES 

SAMPLE ID DEPTH HE 1994 RESULT 1996 RESULT SAL 
(ft) SPECIES (mg/kg) (mg/kg) (mg/kg) 

AAA97 41/0333-96-0585 0-0.5 HMX 1.1 {J+) 
a 2 {U)b 3259 

RDX 0.50 {J)c 1 {U) 4.0 

TNB 0.17 (J) 0.025 {U) 3.3 

AAA97 46/0333-96-0590 0-0.5 RDX 0.59 (J+) 1 {U) 4.0 

TNT 0.07 {J+) 0.025 {U) 15 

AAA97 47/0333-96-0589 0-0.5 None No HE detected No HE detected N/Ad 

AAA9759/0333-96-0588 0-0.5 A-DNT 1.20 {J2) e 0.025 {U) NSf 

HMX 0.36 {J2) 2 {U) 3259 

RDX 8 .20{J2) 1 {U) 4.0 

TNT 0.81 {J2) 0.025 {U) 15 

Tetryl 1.85 {J2) 0.065 {U) 650 

TNB NDg 

I 
1.9 

I 
3.3 

DNB NO 1.5 26 

AAA9761 /0333-96-0586 0-0.5 HMX 0.83 (R)h 2 {U) 3259 

AM9782/0333-96-0587 0-0.5 HMX 0.30 (J-)i 2 {U) 3259 

RDX 0.20 {J-) 1 (U) 4.0 

TNT 0.27 (R) 0.025 {U) 15 

AM9811/0333-96-0591 0-0.5 A-DNT 5.35 {J+) 0.025 (U) NS 

NB 0.51 {J+) 0.026 (U) 33 

2-NT 0.16 (J+) 0.025 {U) NS 

3-NT 0.51 (J+) 0.025 {U) 650 

4-NT 0.51 (J+) 0.025 {U) 650 

RDX 0.54 (J+) 1 {U) 4.0 

AAA9813/0333-96-0592 0-0.5 A-D NT 0.36 (J) 0.025 {U) NS 

a. J+ = Estimated quantity, biased high based on surrogate recovery 
b. U = Undetected. The listed value is the detection limit 
c. J = Estimated quantity-result is above detection limit but below estimated quantitation limit 
d. N/A = Not Applicable 
e. J2 = Estimated from confirmation column data 
f. NS = No SAL available 
g. ND =Not detected by focused validation of laboratory spectra 
h. R = Rejected 
i. J+ =Estimated quantity, biased low based on surrogate recovery 

5.5.8 Risk-Based Screening Assessment 

RDX above SAL in the 1994 sample AAA9759 was not confirmed in 1996 sample 0333-96-0588 

taken at the same location. The 1996 sample results indicated that di- and trinitrobenzene were 

detected above EQL but below SALs. An MCE yielded a result of 0.6, below the target level 

of 1 (Table 5.5.8-1 }. No other analyte in the HE suite was detected. 
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TABLE 5.5.8-1 

MCE FOR CARCINOGENIC EFFECTS ATPRS 33-006(a) 

CHEMICAL LOCATION ID SAMPLE MAXIMUM SAMPLE SOIL SAL NORMALIZED 
ID VALUE (mglkg) (mg/kg) VALUE 

Trinitrobenzene 33-1697 0333-96-007 4 1.9 3.3 0.58 

Dinitrobenzene 33-1697 0333-96-007 4 1.5 26 0.06 

Total 0.6 

5.5.9 Human-Health Risk Assessment 

Because no contaminant was carried forward in the screening process, no human-health risk 

assessment was performed for this PRS. 

5.5.1 0 Preliminary Ecological Assessment 

In cooperation with the New Mexico Environment Department and EPA Region 6, the Laboratory 

ER Project is developing an approach for ecological risk assessment. Further ecological risk 

assessment at these sites will be deferred until the sites can be assessed as part of the 

ecological exposure unit methodology currently being developed. 

5.5.11 Conclusion and Recommendation 

All contaminants except HE are discussed in the Phase I report and included in Attachment 4 

of this report. None were carried forward to Phase II. lnitial1994 analyses for HE implied that 

explosive compounds or their degradation products were not widespread at South Site, even 

if analytical results were low by a factor of 5-10. Although holding times between extraction 

from soil and actual analysis were exceeded by as much as nine months in some 1994 samples, 

the extracts were kept frozen in the dark during that time. This is standard treatment to deter 

the action of soil microbes and photolysis, the principal agents of degradation for various HE 

species. 

The 1996 HE resampling was performed to assess whether missed holding times adversely 

affected results of the 1994 sampling campaign. Valid 1996 analytical results from a different 

laboratory indicate that no HE compound is present above its SAL. 

Shrapnel is widespread at South Site. Although no shrapnel pickup is planned while TA-33 is 

under administrative control, a 1996 shrapnel pickup was performed in Chaquehui Canyon and 

Bandelier National Monument. The focus of the pickup campaign was to reduce hazards in 

publicly accessible areas and to prevent movement of shrapnel off-site (Environmental 

Restoration Project 1997, 02-122). 
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This site is proposed for NFA for human health based on Criterion 5 because all potential 

contaminants have been investigated and evaluated. No significant risk to human health has 

been found. 

5.6 PRS 33-00S(a) 

PRSs 33-008(a) is a landfill that was created during a 1984 cleanup of South Site. After the 

1992 ER RFI work plan was submitted, archival information was discovered that made 

proposed trenching, as specified in the sampling plan, impractical due to the contents of the 

landfill. A revised plan was executed in 1996. Because the risk associated with contamination 

in the borehole samples is acceptable, the landfill is recommended for NFA for human health 

under Criterion 5. 

5.6.1 History 

PRS 33-008(a) is discussed in the RFI Work Plan for Operable Unit 1122, Sections 3.4.2.1 0 

and 4.4.7 (LANL 1992, 0784). The landfill was created at South Site during the 1984 cleanup; 

at that time, radioactive and salvageable material were removed. Remaining material was 

buried. The surface of the landfill was leveled and the corners were marked with metal posts. 

The RFI Work Plan for Operable Unit 1122, which was approved by EPA in 1993, proposed 

trenching through each landfill to determine if the contents included hazardous material (LANL 

1992, 0784). After submittal of the work plan, LANL discovered photos that had been taken 

during the cleanup. These photos indicate that the buried debris includes massive items such 

as telephone poles and railroad ties and that the material is tightly packed within the landfill. 

It became clear that trenching with a backhoe, as directed in the work plan, was unsafe. A 

revised plan was submitted to EPA in September 1995 (Environmental Restoration Project 

1995, 1265). No regulatory review occurred prior to implementation. 

5.6.2 Description 

The 50-ft by 60-ft landfill at South Site is located within a horseshoe-shaped berm, TA-33-43 

(Fig. 5.6.2-1 ). The floor of the berm at bedrock is Unit 2 of Bandelier Tuff. At its highest point, 

the berm is approximately 15ft high. The landfill grades from the floor to the inside curve of the 

berm and may be 8 ft at its deepest point. The inside of the berm is graded so that no water 

collects in the landfill. The four corners of the landfill are marked with metal pipe. Over the 

years, a thick stand of chamisa had grown on the landfill, but it was removed during the 1996 

sampling campaign. A few parts of buried timbers are exposed. 
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5.6.3 Previous Investigation 

During the 1994 campaign at South Site, as part of the investigation of PRS 33-00?(b), samples 

AAA9703, AAA9704, and AAA9705 were taken from within the berm at the lower edge of the 

landfill. A fourth sample and a collocated neighbor, AAA9777 and AAA9778, were taken within 

the berm as part of the investigation of PRS 33-006(a) (Fig. 5.6.2-1 ). All samples were 

analyzed for inorganic chemicals, gamma emitters, and HE (Table 5.6.3-1 ). The three samples 

at the lower edge of the fill were also analyzed for SVOCs. The 33-006(a) neighbors were 

analyzed for uranium. 

No contaminants were found above LANL background UTLs in any sample. During 1994 

trenching to investigate the 33-00?(b) berm, a chain link blasting mat was unearthed. The mat 

was left in the landfill. 

5.6.4 Field Investigation 

The sampling and analysis plan from the September 1995 RFI Report is included as 

Attachment 5 of this report. Sampling at PRS 33-008(a) conformed to the current use 

(industrial) or construction scenario of the conceptual model described in the RFI Work Plan 

for Operable Unit 1122, Section 3.1.2 (LANL 1992, 0784). With landfills as the primary source, 

exposure routes for human receptors are ingestion and dermal contact. Because the landfill is 

a subsurface structure, inhalation is not considered a likely exposure route, and limited surface 

sampling was performed. 

In April 1994, a geophysical survey was performed at South Site that including the area of the 

landfill. The survey found anomalous readings on the landfill not associated with known surface 

structures. The anomaly was attributed to buried metal (ICF-Kaiser 1995, 02-1 08). 

In 1996, four samples were collected from each of four locations that had been randomly 

selected within the four quadrants of the landfill, for a total of 16 samples (Fig. 5.6.2-1 ). The 

boreholes were drilled to the soil/tuff interface. Two boreholes were 5 ft deep, one was 10ft 

deep, and the fourth was 12.5 ft deep. Tuff was observed at uneven depths, indicating that the 

area was not leveled prior to depositing the fill. Samples were collected using a remotely 

operated rotary drill with a split-spoon sampler. The drill encountered numerous wood objects, 

but these had decayed and offered little resistance to efficient boring. 
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Debris observed included chain link fencing, metal pieces, and timbers. The odor of creosote 

was detected by the sampling team and noted in the sampling log (ICF-Kaiser 1996, 02-120). 

Because of the large size and solid nature of the debris, in a deviation from the work plan, no 

debris was sampled. Because the primary concern is whether hazardous material is migrating 

from the landfill, soil samples were collected from areas adjacent to the debris. 

All samples were analyzed for uranium, inorganic chemicals, SVOCs, and HE (Table 5.6.4-1). 

5.6.5 Evaluation of Inorganic Chemicals 

No inorganic chemicals were detected above background UTLs in the 1994 surface samples 

collected downslope from the landfill. Arsenic data from that sample set was suspect and 

subsequently rejected. No arsenic results are available from 1994. Because arsenic values in 

the 1996 samples ranged from 0.94 to 2.5 mg/kg, arsenic is not considered a COPC at this PRS. 

In the 1996 samples, copper, silver, and zinc were detected above LANL (95%,0.95) UTLs in 

scattered locations, but concentrations were well below their respective SALs (Table 5.6.5-1 ). 

TABLE 5.6.3-1 

SUMMARY OF 1994 SAMPLES TAKEN FOR PRS 33-00S(a) 

SAMPLE SITE MEDIUM DEPTH RADIO- INORGANIC SVOCs HE 
ID ID (ft) NUCLIDES CHEMICALS 

AAA9703 33-1 Soil 0-.5 19472 a 19113 17839 17840 

AAA9704 33-1 Soil 0-.5 19472 19113 17839 17840 

AAA9705 33-1 Soil 0-.5 19472 19113 17839 17840 

AAA9777 33-1358 Soil 0-.5 19414 19405 NAb 17786 

AAA9778 33-1464 Soil 0-.5 19414 19405 NA 17786 

a. ER analytical request number 
b. NA = Not Analyzed 
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TABLE 5.6.4-1 

SUMMARY OF SAMPLES TAKEN FOR PRS 33-00S(a) 

SAMPLE SITE MEDIUM DEPTH (ft) URANIUM INORGANIC SVOCs HE 
ID ID CHEMICALS 

0333-96-0003 33-1665 Soil 0-1 2112a 2111 2110 2113 

0333-96-0004 33-1665 Soil 2.5-3 2112 2111 2110 2113 

0333-96-0005 33-1665 Soil/tuff 3-3.5 2112 2111 2110 2113 

0333-96-0006 33-1665 Tuff 4-5 2112 2111 2110 2113 

0333-96-0007 33-1666 Soil 0-1 2112 2111 2110 2113 

0333-96-0008 33-1666 Soil 2.5 2112 2111 2110 2113 

0333-96-0009 33-1666 Soil/tuff 2.5-3.5 2112 2111 2110 2113 

0333-96-001 0 33-1666 Tuff 4-5 2112 2111 2110 2113 

0333-96-0011 33-1667 Soil 0-1 2112 2111 2110 2113 

0333-96-0012 33-1667 Soil 2.5-5 2112 2111 2110 2113 

0333-96-0013 33-1667 Soil 7.5-10 2112 2111 2110 2113 

0333-96-0014 33-1667 Tuff 10-12.5 2112 2111 2110 2113 

0333-96-0015 33-1668 Soil 2.5-3.5 2112 2111 2110 2113 

0333-96-0016 33-1668 Soil 5-6 2112 2111 2110 2113 

0333-96-0017 33-1668 Soil/tuff 6-7 2112 2111 2110 2113 

0333-96-0018 33-1668 Tuff 10 2112 2111 2110 2113 

a. ER analytical request number 

TABLE 5.6.5-1 

INORGANIC CHEMICALS DETECTED ABOVE LANL UTLs ATPRS 33-00S(a) 

SAMPLE ID DEPTH (ft) COPPER (mglkg) SILVER (mg/kg) ZINC (mg/kg) 

SAL N/Aa 2800 380 23 000 

(95%, .95) UTL N/A 15.5 NCb 50.8 

0333-96-0003 1 36.8 0.36 (J)c 30.2 

0333-96-0007 1 45.2 0.21 (U) d 23.8 

0333-96-0012 5 6.6 0.21 (U) 108 

0333-96-0013 10 4.8 0.21 (U) 207 

0333-96-0014 12.5 2.5 (J) 0.20 (U) 202 

0333-96-0016 6 I 19.7 I 0.20 (U) 44.6 

a. N/A =Not Applicable 
b. NC = Not Calculated 
c. J = Estimated value-the analyte was detected above the detection limit but below the estimated 

quantitation limit 
d. U = Undetected-the listed value is the detection limit. 
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5.6.6 Evaluation of Radionuclides 

No radiation was detected during routine field screening of sampling locations at PRS 

33-00B(a). In the 1994 samples, no gamma emitters or uranium were detected above LANL and 

TA-33 background UTLs. Low levels of uranium above background UTLs were found in two 

1996 samples within the landfill (Table 5.6.6-1 ). Because a total digestion was used for sample 

preparation for uranium analysis, uranium results were compared to the total background UTL 

of 5.45 mg/kg (see Section 4.2 of this report). Because LANL records and isotopic analysis at 

TA-33 indicate that depleted uranium was used during the time period that relevant East Site 

activities took place, the SAL for depleted uranium is used for comparison in the table. 

However, uranium levels are also below the SAL for natural uranium (29 mg/kg). 

TABLE 5.6.6-1 

URANIUM DETECTED ABOVE LANL UTL ATPRS 33-00S{a) 

SAMPLE DEPTH URANIUM 
ID (ft) (mg/kg) 

SAL" N/A 130 

(95%, .95) UTL N/A 5.45b 

. 0333-96-0007 1 

I 
7.4 

0333-96-0016 6 9.1 

a. Assuming depleted uranium 
b. UTL for uranium using total digestion sample 

preparation 

5.6.7 Evaluation of Organic Chemicals 

I 

No organic compounds were detected in samples from the 1994 sampling campaign. 

In the 1996 sampling campaign, 10 of the 16 samples taken in the landfill itself contained low 

levels of SVOCs, primarily PAHs (Table 5.6.7-1 ). These chemicals are found in creosote 

products that are used to treat timbers. Five of the 16 samples contained large amounts of 

other organic chemicals found in creosote that interfered with attempts by the analytical 

laboratory to clean the material prior to analysis. As a result, no surrogates were recovered. 

The samples were reextracted four days beyond holding times and surrogate recovery was 

adequate. Results for three of the samples are reported here with notation. No analytes were 

detected in two samples (0333-96-0006 and 0333-96-0009) from the set. 
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TABLE 5.6.7-1 

DETECTED ORGANIC CHEMICALS FOR LANDFILL PRS 33-00S(a) 

SAMPLE DEPTH ANALYTE RESULT SAL EQL 
ID {ft) (mg/kg) (mg/kg) (mg/kg) 

0333-96-0004 3 Acenaphthene 0.75 (J-)a 2200 1.7 

Acenaphthylene 0.83 (J-) NS b 1.7 

Anthracene 2.6 18000 1.7 

Benzo[ a ]pyrene 2.5 0.061 1.7 

Benzo[a]anthracene 5.1 0.61 1.7 

Benzo[b]fluoranthene 3.8 0.61 1.7 

Benzo[k]fluoranthene 1.8 6.1 1.7 

Benzo[g,h,i]perylene 1.1 (J-) NS 1.7 

Carbazole 1.6 (J-) 22 1.7 

Chrysene 5.7 61 1.7 

Dibenzo[a,h]anthracene 0.44 (J-) 0.061 1.7 

Dibenzofuran 0.54 (J-) 250 1.7 

Fluoranthene 27 2600 1.7 

Fluorene 0.86 (J-) 2300 1.7 

lndeno[1 ,2,3-cd]pyrene 1 .3(J-) 0.61 1.7 

Phenanthrene 5.7 NS 1.7 

Pyrene 15 1 900 1.7 

0333-96-0005 3.5 Acenaphthene 0.36(J)C 2200 1.7 

Extracted 4 days Anthracene 1.1 (J) 18 000 1.7 

beyond holding Benzo[a]anthracene 1.8 0.61 1.7 

time Benzo[a]pyrene 0.9 (J) 0.061 1.7 

Benzo[b]fluoranthene 0.44 (J) 0.61 1.7 

Benzo[g,h,i]perylene 0.41 (J) NS 1.7 

Benzo[k]fluoranthene 0.6 (J) 6.1 1.7 

Carbazole 0.98 (J) 22 1.7 

Chrysene 1.9 61 1.7 

Fluoranthene 9.5 2600 1.7 

Fluorene 0.4 (J) 2300 1.7 

lndeno[1 ,2,3-cd]pyrene 0.43 (J) 0.61 1.7 

Phenanthrene 3.5 NS 1.7 

Pyrene 5.4 1 900 1.7 

0333-96-0007 1 Acenaphthene .58 J 2200 1.4 

Extracted 4 days Anthracene 2 18 000 1.4 

beyond holding Benzo( a)anthracene . 71 (J) 0.61 1.4 

time Benzo( a)pyrene .51 (J) 0.061 1.4 

Benzo(b )fluoranthene .66(J) 0.61 1.4 

Benzo(k)fluoranthene .32 (J) 6.1 1.4 

Carbazole .62(J) 22 1.4 

Chrysene 1.3 (J) 61 1.4 
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TABLE 5.6.7-1 (continued) 

DETECTED ORGANIC CHEMICALS FOR LANDFILL PRS 33-00S(a) 

SAMPLE DEPTH ANALYTE RESULT SAL EQL 
ID {ft) (mg/kg) (mg/kg) (mg/kg) 

Dibenzofuran .44 {J) 250 1.4 

Fluoranthene 1.6 2600 1.4 

Fluorene .6 (J) 2300 1.4 

Naphthalene .37 (J) 1000 1.4 

Phenanthrene 1.8 NS 1.4 

Pyrene 1.4 1 900 1.4 

0333-96-0008 2.5 Acenaphthene .15 (J) 2200 0.35 

Extracted 4 days Anthracene .23 (J) 18 000 0.35 

beyond holding Benzo(a)anthracene .14 (J) 0.61 0.35 

time Benzo(a)pyrene .078 (J) 0.061 0.35 

Carbazole .099 (J) 22 0.35 

Chrysene .17 (J) 61 0.35 

Dibenzofuran .11 (J) 250 0.35 

Fluoranthene .51 2600 0.35 

Fluorene .15 (J) 2300 0.35 

Phenanthrene .68 NS 0.35 

Pyrene .38 1 900 0.35 

0333-96-0011 1 Di-n-butylphthalate 0.071 (J) 6500 0.34 

0333-96-0012 5 Fluoranthene 0.54 (J) 2600 1.4 

Phenanthrene 0.83 (J) NS 1.4 

Pyrene 0.34 (J) 1 900 1.4 

0333-96-0013 10 Anthracene 0.35 (J) 18 000 0.69 

Benzo[a]anthracene 0. 3(J) 0.61 0.69 

Benzo[b ]fluoranthene 0.15(J) 0.61 0.69 

Carbazole 0.14(J) 22 0.69 

Chrysene 0.26 (J) 61 0.69 

Fluoranthene 1.5 2600 0.69 

Phenanthrene 1.2 NS 0.69 

Pyrene 0.99 1900 0.69 

0333-96-0015 3.5 Acenaphthene 0.16 (J) 2200 0.69 

Anthracene 0.44 (J) 18 000 0.69 

Benzo[a]anthracene 0.28 (J) 0.61 0.69 

Carbazole 0.22 (J) 22 0.69 

Chrysene 0.41 (J) 61 0.69 

Fluoranthene 0.63 (J) 2600 0.69 

Fluorene 0.18 (J) 2300 0.69 

Naphthalene 0.26 (J) 1 000 0.69 

Phenanthrene 0.75 NS 0.69 

Pyrene 0.58 (J) 1 900 0.69 
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TABLE 5.6.7-1 (continued) 

DETECTED ORGANIC CHEMICALS FOR LANDFILL PRS 33-00S(a) 

SAMPLE DEPTH ANALYTE RESULT SAL EQL 
ID (ft) (mg/kg) (mg/kg) (mg/kg) 

0333-96-0016 6 Acenaphthene 4.2 2200 3.4 

Acenaphthylene 0.76 (J) NS 3.4 

Anthracene 4.7 18 000 3.4 

Benzo[a]pyrene 1.6 (J) 0.061 3.4 

Benzo[a]anthracene 3.2 (J) 0.61 3.4 

Benzo[b]fluoranthene 2.3 (J) 0.61 3.4 

Benzo[k]fluoranthene 1.2 (J) 6.1 3.4 

Carbazole 3.5 22 3.4 

Chrysene 3.7 61 3.4 

Dibenzofuran 2.8 (J) 250 3.4 

Fluoranthene 11 2600 3.4 

Fluorene 4.2 2300 3.4 

Methylnaphthalene [2-] 3.2 (J) NS 3.4 

Naphthalene 11 1 000 3.4 

Phenanthrene 15 NS 3.4 

Pyrena 7.6 1 900 3.4 

0333-96-0017 7 Acenaphthene 0.55 (J) 2200 0.68 

Anthracene 0.41 (J) 18000 0.68 

Benzo[ a]pyrene 0.18 (J) 0.061 0.68 

Benzo[ a]anthracene 0.37 (J) 0.61 0.68 

Carbazole 0.34 (J) 22 0.68 

Chloroanaline [4-] 0.74 (J) 260 1.4 

Chrysene 0.38 (J) 61 0.68 

Dibenzofuran 0.36 (J) 250 0.68 

Fluoranthene 1.3 2600 0.68 

Fluorene 0.5 (J) 2300 0.68 

Methylnaphthalene [2-] 0.41 (J) NS 0.68 

Naphthalene 0.82 1 000 0.68 

Phenanthrene 1.8 NS 0.68 

Pyrene 0.96 1 900 0.68 

a. J - = Estimated value-the analyte was detected above the detection limit but below the 
estimated quantitation limit. The estimated value is likely to be biased low because of poor surrogate recovery. 

b. J = Estimated value-the analyte was detected above the detection limit but below the 
estimated quantitation limit. 

c. NS = No SAL available 
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5.6.8 Risk-Based Screening Assessment 

An MCE for noncarcinogens yielded a result of 0.2, indicating that noncarcinogen contaminants 

do not represent a human health hazard (Table 5.6.8-1 ). Acenaphthylene, 2-methylnaphthalene, 

benzo[g,h,i]perylene, and phenanthrene were not included in the calculation because they 

have no SAL. (See discussion in Section 5.0 of this report.) Because of the low indication of 

risk to human health, noncarcinogens will not be carried forward in the screening process. 

At this PRS, four carcinogenic PAHs that are found in creosote were detected above their SALs 

(Table 5.6.8-2). These were expected because ER Project personnel had access to archival 

information and photographs provided by the principal investigator of the 1984 cleanup at 

South Site (Buhl 1988, 02-038). 

An MCE for the remaining carcinogens yields a result of 0.5, indicating that two carcinogens 

are not a risk to human health (Table 5.6.8-3}. The risk due to carcinogens is analyzed in 

Section 5.6.9 of this report. 

Archival information indicates that, of all radionuclides, depleted uranium was the primary form 

used at South Site. Uranium was detected above background UTL, but well below its SAL. 

Therefore, uranium will not be carried forward in the screening process. 

TABLE 5.6.8-1 

MCE FOR NONCARCINOGENIC EFFECTS ATPRS 33-008(a) 

CHEMICAL LOCATION SAMPLE MAXIMUM SAMPLE VALUE SOIL SAL NORMALIZED 
10 10 (mglkg) (mglkg) VALUE 

Copper 33-1666 0333-96-0007 45.4 2 800 0.02 

Silver 33-1665 0333-96-0003 0.36 380 0.0009 

Zinc 33-1667 0333-96-0013 207 23000 0.009 

Acenaphthene 33-1668 0333-96-0016 4.2 2 200 0.002 

Anthracene 33-1668 0333-96-0016 4.7 18 000 0.0003 

Chloroanaline [4-] 33-1668 0333-96-0017 0.74 260 0.003 

Chrysene 33-1665 0333-96-0004 5.7 61 0.09 

Dibenzofuran 33-1668 0333-96-0016 2.8 250 0.01 

Di-n-butylphthalate 33-1667 0333-96-0011 0.071 6 500 0.00001 

Fluoranthene 33-1665 0333-96-0004 27 2 600 0.01 

Fluorene 33-1668 0333-96-0016 4.2 300 0.01 

Naphthalene 33-1668 0333-96-0016 11 1 000 0.01 

Pyrene 33-1665 0333-96-0004 15 1 900 0.008 

Total 0.2 
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TABLE 5.6.8-2 

PRS 33-008(a) CARCINOGENS WITH CONCENTRATIONS THAT EXCEED SALs 

SAMPLEID LOCATION D DEPTH (ft) BENZO[a] BENZO[a) BENZO[b] IDE NO 
PYRENE ANTHRACENE FLUOR· [1,2,3-c:d] 
(mglkg) (mglkg) ANTHENE PYRENE 

(mglkg) (mglkg) 

SAL N/Aa N/A 0.061 0.61 0.61 0.61 

PRGb N/A N/A 0.26 2.6 2.6 2.6 

0333-96-0004 33-1665 2.5-3 2.5 5.1 3.8 1.3(J)C 

0333-96-0005 33-1665 3-3.5 0.9(J) 1.8 0.44(J) 0.43(J) 

0333-96-0007 33-1666 0-1 0.51(J) 0.71(J) 0.66{J) 1.4(U)d 

0333-96-0008 33-1666 2.5 0.078{J) 0.14(J) 0.35(U) 0.35(U) 

0333-96-0016 33-1668 6 1.6(J) 3.2(J) 2.3(J) 0.033(J) 

0333-96-0017 33-1668 3.5 0.18(J) 0.37(J) 0.33(U) 0.33(U) 

a. N/A =Not Applicable 
b. PRG =Preliminary Remediation Goal for industrial sites (EPA 1996, 1307) 
c. J = Estimated value-the analyte was detected above the detection limit but below the estimated quantitation limit 
d. U = Undetected-value listed is the detection limit of the analytical instrument 

TABLE 5.6.8-3 

MCE FOR CARCINOGENIC EFFECTS ATPRS 33-008(a) 

CHEMICAL LOCATION SAMPLE MAXIMUM SAMPLE SOIL SAL NORMALIZED 
ID ID VALUE (mglkg) (mg/kg) VALUE 

Benzo[k]fluoranthene 33-1665 0333-96-0004 1.8 6.1 0.3 

Carbazole 33-1668 0333-96-0016 3.5 22 0.2 

Total 0.5 

5.6.9 Human-Health Risk Assessment 

Sampling of soil adjacent to debris indicated that no inorganic contaminants are migrating from 

solid objects in the landfill. Benzo(a)pyrene [B(a)P] and several other carcinogenic PAHs were 

identified as COPCs in the screening assessment. However, due to the low concentrations of 

these compounds, a quantitative human-health risk assessment was not performed for this 

PRS. A qualitative evaluation of these COPCs is presented. 
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Benzo(a)pyrene and other PAHs were detected above their SALs in 6 of 16 samples (including 

three of the rejected samples), with benzo(a)pyrene detected at a maximum concentration of 

2.5 mg/kg. Most of these contaminants were present at a depth of 3-7ft. A human health risk 

assessment at this site would be based on an industrial land use, with shorter exposure 

duration, smaller exposure area, and smaller exposure frequencies. These detections do not 

indicate a significant contaminant release scenario or potential human-health concern at an 

industrial facility such as T A-33. Low levels of these contaminants were expected due to the 

presence of telephone poles and other treated wood in the landfill. Sampling at the lower edge 

of the landfill in 1994 indicated that PAHs are not leaching from the site. Only one sample 

collected at the soil/tuff interface contained PAHs, with benzo(a)pyrene below industrial PRG. 

This indicates PAHs are not leaching into tuff. 

Human-health risk assessment for PAH compounds is based on industrial land use, rather than 

on residential SALs. The smaller exposure area, shorter exposure duration, and smaller 

exposure frequency, as well as the fact that an adult worker exposure is characterized (i.e., 

children and infants are excluded) in the industrial exposure scenario, would preclude the 

realization of human-health impacts from exposure to such low concentrations of these 

analytes in soil. Therefore, additional evaluation of PAHs for human-health risk will not be 

pursued. 

5.6.1 0 Preliminary Ecological Assessment 

In cooperation with the New Mexico Environment Department and EPA Region 6, the Laboratory 

ER Project is developing an approach for ecological risk assessment. Further ecological risk 

assessment at these sites will be deferred until the sites can be assessed as part of the 

ecological exposure unit methodology currently being developed. 

5.6.11 Conclusions and Recommendations 

During the 1984 cleanup of South Site, radioactive material was collected and removed from 

the site. Appropriate items were recycled (Buhl 1988, 02-038). The remaining material was 

deposited in a landfill, PRS 33-008(a), including large wooden items such as pieces of shacks, 

telephone poles, railroad ties used for catcher box construction, and assorted hardware. 

Conceptual models were developed to evaluate three exposure scenarios: current use, 

recreational use, and construction. The primary release mechanisms for contaminants at this 
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site include sediment transport and resuspension by wind. These release mechanisms are 

unlikely at landfill PRS 33-008(a) because of its protected location inside the berm. Other 

release mechanisms considered were landslide/erosion, biological activity, and dissolution in 

runoff (LANL 1992, 0784). These scenarios are unlikely at South Site because the contaminants 

are buried, the depths to bedrock tuff are shallow, the depths to groundwater are large, the 

conditions are generally dry, and any runoff events forming a stream to Chaquehui Canyon are 

rare. In addition, South Site is an inactive facility and receives very little worker traffic. 

Geophysical surveys indicate that metal objects are present in the landfill. Sampling and 

analysis indicate that the material in the landfill contains low levels of carcinogenic PAHs that 

are found in creosotes used as wood preservatives. All the material is buried, and sampling at 

the foot of the landfill indicates that the material is not leaching to the drainages. The landfill 

is constructed on slightly sloping bedrock tuff that does not collect and hold water. Therefore, 

no potential exists for developing a hydrostatic head that would force PAHs downward into the 

groundwater, which is estimated to be at least 700 ft below the mesa top (the depth to Doe 

Springs at 5 700ft in White Rock Canyon). Samples taken from the drainage below the landfill 

indicated that contaminants are not migrating downslope from the site. 

A search for regulatory drivers concerning landfills determined that, in 1984, it was permissible 

under the State of New Mexico Solid Waste Regulations for a land owner to dispose of solid 

waste on his property, provided that the disposal did not present a threat to human health and 

the environment (Shanley 1997, 02-121 ). 

This site is proposed for NFA for human health based on Criterion 5 because it has been 

investigated, evaluated, and shown to present little risk to human health. The location of the 

landfill is marked with metal posts. Upon approval of the NFA recommendation, the TA-33 

facility manager will be notified that the ER Project has completed its activities at this PRS. 

5.7 PRS 33-00S(b) 

PRS 33-008(b) is a landfill that was created during the 1984 cleanup of East Site. Sampling and 

analysis from borehole drilling performed during the 1996 campaign indicated that the risk 

associated with contamination in the borehole samples is acceptable. The landfill is 

recommended for NFA for human health. 
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5.7.1 History 

PRS 33-008(b) is discussed in the RFI Work Plan for Operable Unit 1122, Sections 3.5.2.6 and 

4.5.6. In 1984, a LANL cleanup of East Site was performed. During cleanup, radioactive 

material and salvageable material were removed. The remaining material was buried in the 

landfill (Buhl 1984, 02-038). However, no sampling was done to identify RCRA hazardous 

constituents. The surface of the landfill was leveled and compacted; corners of the landfill were 

marked with metal posts. 

The RFI Work Plan for Operable Unit 1122, which was approved by EPA in 1993, proposed 

trenching through the landfill to determine if the contents included hazardous material (LANL 

1992, 0784). After submittal of the work plan, LANL discovered photos that had been taken 

during the cleanup. These photos indicate that the buried debris includes massive items such 

as telephone poles and railroad ties and that the material is tightly packed within the landfill. 

It became clear that trenching with a backhoe, as described in the work plan, was unsafe. As 

with landfill PRS 33-008(a), an alternate sampling plan was developed that used drilling rather 

than trenching (Environmental Restoration Project 1995, 1265). 

5.7.2 Description 

The landfill at East Site occupies the space between the firing pads east of bunker T A-33-87 

and shack TA-33-151 (Fig. 5.7.2-1 ). According to LANL engineering drawing ENG-C 3304, this 

area may have originally been excavated to provide material for the nearby berms. The landfill 

is well compacted and covered; there is no surface indication of its existence. The four corners 

are marked with metal poles. The surface is level and covered with a sparse growth of weeds 

and grasses. Thick stands of chamisa grow along most of the perimeter. 

There are no surface drainages leading from the landfill. The main drainage from East Site into 

White Rock Canyon is separated from the landfill by a paved road elevated above the surface 

of the PRS. 
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5.7.3 Previous Investigation 

During the 1994 campaign, no samples were collected from the surface of PRS 33-008(b}. 

Discussion of one 1994 sample taken in the drainage leading from East Site is included in 

Section 5.7 .4 of this report, even though that drainage channel receives runoff from a wide area 

surrounding the landfill. 

5.7.4 Field Investigation 

The sampling and analysis plan from the September 1995 RFI report is included as 

Attachment 6 of this report. Sampling at PRS 33-008{b) conformed to the current use 

(industrial) or construction scenario of the conceptual model described in the RFI Work Plan 

for Operable Unit 1122, Section 3.1.2 (LANL 1992, 0784). With landfills as the primary source, 

exposure routes for human receptors are ingestion and dermal contact. Because the landfill is 

a subsurface structure, inhalation is not considered a likely exposure route, and limited surface 

sampling was performed. 

In 1994, sample AAA9642 was collected from the drainage leading from the landfill area. This 

drainage serves the entire central area of East Site. 

In the 1996 campaign, a total of 22 samples were collected from six locations in the landfill 

(Table 5.7.4-1 ). Depth to tuff varied between 1.5 and 4.5 ft. Borehole depths ranged from 

4.5 ft to 7.5. For boreholes locations 33-1690, 33-1691, and 33-1692, only three samples were 

collected because of the shallow depths to tuff. Rotting timbers, some of which had almost fully 

decomposed, were encountered in all boreholes. One borehole contained large nuts and bolts 

4-5 in. in diameter. The matrix in the landfill boreholes was sand and engineering gravel. In a 

deviation from the work plan, none of the debris was collected as samples, because of the large 

and solid nature of the debris. Instead, soil surrounding the debris was collected to determine 

if hazardous chemicals are leaching from the debris. 

5.7.5 Evaluation of Inorganic Chemicals 

In two of the 1996 samples, lead was detected barely above LANL's (95%,0.95} UTL; one of 

these samples also contained copper and nickel above their UTLs but below their SALs {Table 

5. 7.5-1 ). Selenium was found above UTL but below SAL in a third sample. 

In the 1994 sampling campaign, sample AAA9642, collected from the drainage that serves the 

central area of East Site, contained chromium above LANL UTL. In the 1996 samples, 

chromium was detected in 10 samples at elevated levels. Chromium results were qualified by 

data validation in the 18 samples analyzed under Request Number 2117 because matrix spike 
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recoveries of 62% were below acceptance criteria of 75%. Chromium results for the four 

samples in Request Number 2135 were not qualified. 

5.7.6 Evaluation of Radionuclides 

No radiation was detected during routine field screening of sampling locations at 

PRS 33-00B(b). Uranium was detected barely above LANL's (95%,0.95} UTL in four samples 

(Table 5.7.6-1}. Because a total digestion was used for sample preparation for uranium 

analysis, uranium results were compared to the total background UTL of 5.45 mg/kg (see 

Section 4.2 of this report). The SAL for depleted uranium is used in the table for comparison 

because archival and isotopic analyses elsewhere at TA-33 indicate that depleted uranium was 

used during the time period of activities at the East Site firing pads. Uranium results are also 

well below the SAL (29 mg/kg) for natural uranium. 

TABLE 5.7.4-1 

SUMMARY OF SAMPLES TAKEN FOR PRS 33-00S(b) 

SAMPLE ID SITE ID MEDIUM DEPTH (ft) URANIUM INORGANIC SVOCs 
CHEMICALS 

AAA9642a 33-1391 Soil o-o.5 19358 b 19253 17674 

0333-96-0019 33-1690 Soil 1.5 2118 2117 2116 

0333-96-0020 33-1690 Soil 3.5 2118 2117 2116 

0333-96-0021 33-1690 Tuff 5 2118 2117 2116 

0333-96-0023 33-1691 Soil 2.5 2118 2117 2116 

0333-96-0024 33-1691 Soil 3.5 2118 2117 2116 

0333-96-0025 33-1691 Tuff 4.5 2118 2117 2116 

0333-96-0027 33-1692 Soil 2.5 2136 2135 2134 

0333-96-1 000 33-1692 Soil 2.5 2136 2135 2134 

0333-96-0028 33-1692 Soil 3.5 2136 2135 2134 

0333-96-0029 33-1692 Tuff 6.5 2136 2135 2134 

0333-96-0031 33-1693 Soil 1 2118 2117 2116 

0333-96-0032 33-1693 Soil 1.3 2118 2117 2116 

0333-96-0033 33-1693 Soil 4 2118 2117 2116 

0333-96-0034 33-1693 Tuff 6 2118 2117 2116 

0333-96-0035 33-1694 Soil 2.5 2118 2117 2116 

0333-96-0036 33-1694 Soil 3.5 2118 2117 2116 

0333-96-0037 33-1694 Soil 4.5 2118 2117 2116 

0333-96-0038 33-1694 Tuff 7.5 2118 2117 2116 

0333-96-0039 33-1695 Soil 2.5 2118 2117 2116 

0333-96-0040 33-1695 Soil 3.5 2118 2117 2116 

0333-96-0041 33-1695 Soil 5 2118 2117 2116 

0333-96-0042 33-1695 Tuff 7 2118 2117 2116 

a. 1994 sampling campaign 
b. ER analytical request number 
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TABLE 5.7.5-1 

INORGANIC CHEMICALS DETECTED ABOVE LANL BACKGROUND UTLs AT PAS 33-00B{b) 

SAMPLE DEPTH CHROMIUM COPPER NICKEL LEAD 
ID (ft) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

SAL N/A 210 2800 1 500 400 

(95%,.95) UTL N/A 19.3 15.5 15.2 23.3 

AAA9642 0--0.5 20.3 NAa 6.7 (U)b 12.7 

0333-96-0019 1.5 58.3 (J-)
0 

12.9 13.7 18.6 

0333-96-0020 3.5 144 (J-) 24.2 25.5 25.5 

0333-96-0021 5 26.5 (J-) 6.9 (U) 7 9.2 

0333-96-0023 2.5 40.1 (J-) 9.9 10.9 15.9 

0333-96-0024 3.5 27.4 (J-) 12 11 8.8 

0333-96-0027 2.5 47 9.8 11.6 19.9 

0333-96-1 000 2.5 42 10.5 11.6 16.4 

0333-96-0028 3.5 22.6 12.8 8.9 (J) 11.3 

0333-96-0032 1.3 52.8 (J-) 41 7.3 17.7 

0333-96-0040 3.5 20.1 (J-) 12.4 8.6 I 25.6 

a. NA = Not Analyzed 
b. U = Undetected-the listed value is the detection limit 
c. J- = Estimated as likely to be low based on poor matrix spike recovery 

TABLE 5.7.6-1 

URANIUM DETECTED ABOVE LANL BACKGROUND UTL 
AT PAS 33-00B{b) 

SAMPLE DEPTH URANIUM 
ID (ft) (mg/kg) 

SAL a N/A 130 

(95%, .95) UTL N/A 5.45b 

0333-96-0034 6 5.7 

0333-96-0036 3.5 5.6 

0333-96-0038 7.5 5.5 

0333-96-0039 2.5 6 

a. Assuming depleted uranium 
b. UTL for uranium using total digestion sample preparation 

5.7.7 Evaluation of Organic Chemicals 

SELENIUM 
(mg/kg) 

380 

1.7 

0.53 (U) 

0.62 

0.88 

0.21 (U) 

0.44 (J) 

4.1 

0.49 (U) 

0.49 (U) 

0.56 (U) 

0.69 

I 0.71 

Organic compounds were detected in 18 of the 22 samples collected at this PRS. Of the organic 

chemicals detected in the landfill, most are found in creosote. Several phenols and benzoic 

acid were detected, as well as phthalate components of common plasticizers (Table 5.7.7-1). 
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TABLE 5.7.7-1 

DETECTED ORGANIC CHEMICALS FOR PRS 33-00S{b) 

SAMPLE DEPTH svoc RESULT SAl. EQL 
10 (ft) (mg/kg) (mg/kg) (mg/kg) 

0333-96-0019 1.5 Benzoic acid 0.4 (J)a 360 0.36 

Dichlorophenol [2,4-] 0.072 (J) 200 0.36 

Dinitrophenol [2,4-] 0.87 (J) 130 1.6 

Pentachlorophenol 6.4 2.5 1.6 

Trichlorophenol [2,4,5-] 0.8 (J) 6500 1.6 

0333-96-0020 3.5 Benzoic acid 1.6 (J) 360 1.9 

Pentachlorophenol 0.79 (J) 2.5 1.9 

0333-96-0021 5 Benzoic acid 0.21 (J) 360 0.88 

Pentachlorophenol 0.036 (J) 2.5 0.88 

0333-96-0023 2.5 Benzo[ a]pyrene 0.072:J) 0.061 0.36 

Benzo[ a]anthracene 0.072 (J) 0.61 0.36 

Benzo[b ]fluoranthene 0.11 (J) 0.61 0.36 

Benzo(g,h,i)perylene 0.036 (J) NSb 0.36 

Chrysene 0.11 (J) 24 0.36 

Fluoranthene 0.14(J) 2600 0.36 

Pentachlorophenol 0.072 (J) 2.5 0.89 

Phenanthrene .014 (J) NS 0.36 

Pyrena .014 (J) 1 900 0.36 

0333-96-0024 3.5 Benzoic acid 0.27 (J) 360 0.94 

0333-96-0025 4.5 Bis(2-ethylhexyl)phthalate 1.9 (B) 32 0.34 

Butylbenzylphthalate 0.21 (J) 13 000 0.34 

Di-n-octylphthlate 0.31 (J) 1300 0.34 

0333-96-0027 2.5 Bis(2-ethylhexyl)phthalate 1.6 (J) 32, 1.9 

0333-96-1 000 Bis(2-ethylhexyl)phthalate 2.1 32 1.9 

0333-96-0028 3.5 Bis(2-ethylhexyl)phthalate 0.74 (J) 32 1.9 

0333-96-0031 1 Acenaphthene 0.033 (J) 2200 0.33 

Anthracene 0.066 (J) 18 000 0.33 

Benzo[a]pyrene 0 .16(J) 0.061 0.33 

Benzo[a]anthracene 0.23 (J) 0.61 0.33 

Benzo[b ]fluoranthene 0.2 (J) 0.61 0.33 

Benzo[k]fluoranthene 0.2 (J) 6.1 0.33 

Benzo[g, h, i]perylene 0.13 (J) 22 0.33 

Chrysene 0.26 (J) 24 0.33 

Dibenzo(a,h)anthracene 0.033 (J) 0.061 0.33 

Fluoranthene 0.53 2600 0.33 

ldeno(1 ,2,3-cd)pyrene 0.13 (J) 0.61 0.33 

Phenanthrene 0.3 (J) NS 0.33 

Pyrena 0.46 1 900 0.33 
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TABLE 5.7.7-1 (continued) 

DETECTED ORGANIC CHEMICALS FOR PRS 33-00B(b) 

SAMPLE DEPTH svoc RESULT SAL EQL 
ID (ft) (mg/kg) (mg/kg) (mg/kg) 

0333-96-0032 1.3 Benzo[ a]anthracene 0.034 (J) 0.61 0.34 

Benzo[b ]fluoranthene 0.068 (J) 0.61 0.34 

Chrysene 0.034 (J) 24 0.34 

Fluoranthene 0.1 (J) 2600 0.34 

Phenanthrene 0.068 (J) NS 0.34 

Pyrene 0.068 (J) 1900 0.34 

0333-96-0033 4 Benzo[b]fluoranthene 0.035 (J) 0.61 0.34 

Butylbenzylphthalate 0.035 (J) 13000 0.34 

Fluoranthene 0.069 (J) 2600 0.34 

Phenanthrene 0.035 (J) NS 0.34 

Pyrene 0.069 (J) 1 900 0.34 

0333-96-0036 3.5 Acenaphthylene 0.069 (J) NS 0.34 

Anthracene 0.1 (J) 18 000 0.34 

Benzo[a]pyrene 0.66 0.061 0.34 

Benzo[ a ]anthracene 0.62 0.61 0.34 

Benzo[b ]fluoranthene 1 .4 0.61 0.34 

Benzo(g,h,i)perylene 0.28 (J) NS 0.34 

Chrysene 0.86 24 0.34 

Oibenzo(a,h)anthracene 0.1 (J) 0.061 0.34 

Fluoranthene 0.28 (J) 2600 0.34 

ldeno(1,2,3-cd)pyrene 0.24 (J) 0.61 0.34 

Phenanthrene 0.035 (J) NS 0.34 

Pyrene 0.52 1 900 0.34 

0333-96-0037 4.5 Anthracene 0.071 (J) 18 000 0.35 

Benzo[a]anthracene 0.035 (J) 0.61 0.35 

Benzo[b ]fluoranthene 0.035 (J) 0.61 0.35 

Chrysene 0.071 (J) 24 0.35 

Fluoranthene 0.14 (J) 2600 0.35 

Phenanthrene 0.11 (J) NS 0.35 

Pyrene 0.11 (J) 1 900 0.35 

0333-96-0038 7.5 Anthracene 0.033 (J) 18000 0.33 

Benzo[ a ]anthracene 0.067 (J) 0.61 0.33 

Benzo[b]fluoranthene 0.067 (J) 0.61 0.33 

Chrysene 0.067 (J) 24 0.33 

Dibenzofuran 0.033 (J) 250 0.33 

Fluoranthene 0.2 (J) 2600 0.33 

Fluorene 0.033 (J) 300 0.33 

Phenanthrene 0.17 (J) NS 0.33 

Pyrene 0.13 (J) 1 900 0.33 
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TABLE 5.7.7-1 (continued) 

DETECTED ORGANIC CHEMICALS FOR PRS 33-00B(b) 

SAMPLE DEPTH svoc RESULT SAL EQL 
ID (ft) (mg/kg) (mg/kg) (mg/kg) 

0333-96-0039 2.5 Anthracene 0.07 (J) 18000 0.35 

Benzo[ a]pyrene 0.1 (J) 0.061 0.35 

Benzo[ a]anthracene 0.14(J) 0.61 0.35 

Benzo[b]fluoranthene 0.17(J) 0.61 0.35 

Benzo[g,h, i]perylene 0.07 (J) NS 0.35 

Chrysene 0.14 (J) 24 0.35 

Fluoranthene 0.24 (J) 2600 0.35 

ldeno(1 ,2,3-cd)pyrene 0.035 (J) 0.61 0.35 

Phenanthrene 0.17 (J) NS 0.35 

Pyrene 0.24(J) 1 900 0.35 

0333-96-0040 3.5 Anthracene 0.035 (J) 18000 0.35 

Benzo[a]pyrene 0.035 (J) 0.061 0.35 

Benzo[ a]anth racene 0.07 (J) 0.61 0.35 

Benzo[b]fluoranthene 0.07 (J) 0.61 0.35 

Chrysene 0.07 (J) 24 0.35 

Fluoranthene 0.1 (J) 2600 0.35 

Phenanthrene 0.1 (J) NS 0.35 

Pyrene 0.1 (J) 1900 0.35 

0333-96-0041 5 Fluoranthene 0.036 (J) 2600 0.36 

Phenanthrene 0.036 (J) NS 0.36 

Pyrene 0.036 (J) 1 900 0.36 

a. J = Estimated value-the analyte was detected above the detection limit but below the estimated quantitation limit 
b. NS = No SAL available 

5.7.8 Risk-Based Screening Assessment 

An MCE, with a value of 0.1, that was performed for noncarcinogens indicates that the 

contaminants do not represent a health hazard {Table 5. 7.8-1 ). Acenaphthylene, 

benzo[g,h,i]perylene, and phenanthrene were not included in the calculation because they 

have no SAL. (See discussion in Section 5.0 of this report.) Because screening indicates that 

risk to human health is low, noncarcinogens will not be carried forward in the screening 

process. 

Uranium, detected above background but well below SAL, will not be carried forward in the 

screening process. 

At this PRS, pentachlorophenol and carcinogenic PAHs, both characteristic of creosote, were 

detected above their SALs {Table 5.7.8-2). The PAHs were expected because ER Project 

personnel had inspected archival information and photographs provided by the principal 

investigator of the 1984 cleanup at East Site (Buhl 1988, 02-038). 
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TABLE 5.7.8-1 

MCE FOR NONCARCINOGENIC EFFECTS ATPRS 33-008(b) 

CHEMICAL LOCATION ID SAMPLE MAXIMUM SOIL SAL NORMALIZED 
ID SAMPLE (mglkg) VALUE 

VALUE (mglkg) 

Copper 33-1690 0333-96-0020 24.2 2 800 0.009 

Lead 33-1695 0333-96-0040 25.6 400 0.06 

Nickel 33-1690 0333-96-0020 25.5 1 500 0.02 

Selenium 33-1691 0333-96-0024 4.1 380 0.01 

Acenaphthene 33-1693 0333-96-0031 0.033 2 200 0.000015 

Anthracene 33-1694 0333-96-0036 0.1 18 000 0.005 

Benzoic acid 33-1690 0333-96-0020 1.6 360 0.004 

Bis(2-ethylhexyl)phthalate 33-1692 0333-96-1 000 2.1 32 0.07 

Butylbenzylphthalate 33-1691 0333-96-0025 0.21 13 000 0.00002 

Chrysene 33-1694 0333-96-0036 0.86 61 0.014 

Dibenzofuran 33-1694 0333-96-0038 0.033 250 0.0001 

2,4-Dichlorophenol 33-1690 0333-96-0019 0.072 200 0.0004 

2,4-Dinitrophenol 33-1690 0333-96-0019 0.87 130 0.007 

Fluoranthene 33-1693 0333-96-0031 0.53 2 600 0.004 

Fluorene 33-1694 0333-96-0038 0.033 2 300 0.00001 

Pyrene 33-1694 0333-96-0036 0.52 1 900 0.0003 

2,4,5-T richlorophenol 33-1690 0333-96-0019 0.08 6500 0.00001 

Total 0.1 

TABLE 5.7.8-2 

PRS 33-008(b) CARCINOGENS WITH CONCENTRATIONS IN SOIL THAT EXCEED SALs 

SAMPLE ID LOCATION ID DEPTH BENZO[a] BENZO[a] BENZO[b] DIBENZO[a,h] PENTA-
(ft) PYRENE ANTHRA-CENE FLUOR- ANTHRA-CENE CHLORO-

(mglkg) (mglkg) ANTHENE (mglkg) PHENOL 

(mglkg) (mglkg) 

SAL N/Aa N/A 0.061 0.61 0.61 0.061 2.5 

PRGb N/A N/A 0.26 2.6 2.6 0.26 7.9 

0333-96-0019 33-1690 1.5 0.33(U)c 0.33(U) 0.33(U) 0.33(U) 6.5 
0333-96-0023 33-1691 2.5 0.072(J)d 0.072(U) 0.11 (U) 0.33(U) 0.072(J) 

0333-96-0031 33-1693 1 0.16(J) 0.23(J) 0.2(J) 0.033(J) 1.6(U) 

0333-96-0036 33-1694 3.5 0.66 0.62 1.4 0.1(J) 1.6(U) 

0333-96-0039 33-1695 2.5 0.1 (J) 0.33(U) 0.33(U) 0.33(U) 1.6(U) 

a. N/A =Not Applicable 
b. PRG =Preliminary Remediation Goal for industrial sites (EPA 1996, 1307) 
c. U = Undetected-value listed is the detection limit of the analytical instrument 
d. J = Estimated value-the analyte was detected above the detection limit but below the estimated quantitation limit 
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5.7.9 Human-Health Risk Assessment 

Pentachlorophenol, other phenols, benzo(a)pyrene, and several other carcinogenic PAHs 

were found above SALs in samples collected at PRS 33-00B(b). However, due to the low 

concentrations of these compounds, a quantitative human-health risk assessment was not 

performed for this PRS. A qualitative evaluation of these COPCs is presented. 

Phenols and PAHs were detected above their SALs in 5 of 22 samples, with pentachlorophenol 

detected at a maximum concentration of 6.5 mg/kg and benzo(a)pyrene detected at a maximum 

concentration of 0.66 mg/kg. Only benzo(a)pyrene in sample 0333-96-0036 exceeds industrial 

PRGs. These concentrations, present at a depth of 1-7 ft, do not indicate a significant 

contaminant release scenario or potential human-health concern at an industrial facility such 

as TA-33. Low levels of these contaminants, components of creosotes, were expected due to 

the presence of telephone poles, railroad ties, and other treated wood in the landfill. 

Human-health risk assessment for these compounds would be based on industrial land use, 

rather than on residential SALs, for this PRS. The smaller exposure area, shorter exposure 

duration, and smaller exposure frequency, as well as the fact that an adult worker exposure is 

characterized (i.e., children and infants are excluded) in the industrial exposure scenario, 

reduce human-health impacts from exposure to such low concentrations of these analytes in 

soil. In addition, East Site is an inactive area that receives little worker traffic, and the 

contaminants are buried. Therefore, additional evaluation of phenols and PAHs for human

health risk will not be pursued. 

Chromium, also a carcinogen, was detected above background UTL. The data validation 

process indicated that some chromium results, including those in sample 0333-96-0020, may 

be low by as much as 38%. If the maximum concentration of 144 mg/kg is normalized to account 

for this suspected bias, the adjusted concentration is estimated to be 199 mg/kg, still below the 

chromium SAL of 210 mg/kg, and less than half of the 450 mg/kg PRG for chromium at industrial 

sites (EPA 1995, 1307). Because East Site is considered an industrial area under continued 

institutional control, chromium will not be carried forward in the screening process. 

5.7.10 Preliminary Ecological Assessment 

In cooperation with the New Mexico Environment Department and EPA Region 6, the Laboratory 

ER Project is developing an approach for ecological risk assessment. Further ecological risk 

assessment at these sites will be deferred until the sites can be assessed as part of the 

ecological exposure unit methodology currently being developed. 
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5.7.11 Conclusions and Recommendations 

During the 1984 cleanup of East Site, radioactive material was collected and removed from the 

site. Appropriate items were recycled (Buhl 1988, 02-038). The remaining material was 

deposited in a landfill, PRS 33-008{b), including large wooden items, such as pieces of shacks, 

telephone poles, railroad ties used for catcher box construction, and assorted hardware. 

In the work plan, conceptual models were developed for three different exposure scenarios: 

current use, recreational use, and construction. The primary release mechanisms at T A-33 

include sediment transport and resuspension by wind. Other release mechanisms considered 

in the plan were landslide/erosion, biological activity, and dissolution in runoff. All these 

release mechanisms are unlikely at landfill PRS 33-008{b). 

Sampling and analysis indicate that the material in the landfill contains low levels of carcinogenic 

PAHs found in creosotes, which are common wood preservatives. Although concentrations of 

several PAHs exceeded their respective SALs, the source is a ubiquitous one and not unique 

to LANL activities at East Site. Elevated chromium found in several samples did not exceed 

SALs nor did chromium concentrations drive the MCE above the target value of 1. All the 

material is buried, and sampling at the nearest East Site runoff point demonstrates that 

hazardous amounts of the material is not leaching to the drainages. The landfill is constructed 

on bedrock tuff. The condition of the samples taken from the landfill indicate that the landfill 

does not collect and hold water and therefore does not have the potential to develop a 

hydrostatic head and force PAHs downward to groundwater, which is estimated to be at least 

800 ft below the mesa top {the depth to Ancho Spring at 5 600ft in Ancho Canyon). 

Inspection of the data indicates that PAH contamination above SALs is confined to the upper 

2-5 to 3.5 ft of the landfill. Contaminant concentrations in samples collected at depth in each 

borehole are below SALs. In addition, concentrations typically decrease with-increasing depth. 

These observations indicate that contamination is bounded vertically in relation to SALs. 

Sampling in the drainage below the landfill indicated that contaminants are not migrating 

downslope from the site. The amount of metal in the landfill is not known. A geophysical survey 

of the landfill in 1994 did not reveal large metallic pieces in the fill (ICF Kaiser Engineers 1994, 

02-081 ). 

A search for regulatory drivers concerning landfills determined that, in 1984, it was permissible 

under the State of New Mexico Solid Waste Regulations for a land owner to dispose of solid 

waste on his property, provided that the disposal did not present a threat to human health and 

the environment (Shanley 1997, 02-121 ). 
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This site is proposed for NFA for human health based on Criterion 5 because lt has been 

investigated, evaluated, and found to present little risk to human health. The location of the 

landfill is marked with metal posts. Upon approval of the NFA recommendation, the TA-33 

facility manager will be notified that the ER Project has completed its activities at this PRS. 

5.8 PRS 33-011(d) 

PAS 33-011 (d) is the paved area surrounding warehouse TA-33-20. Between 1953 and 1972, 

the area was used for outdoor storage. In the 1994 sampling campaign, lead, uranium, and 

tritium were detected above their SALs in one asphalt sample and its duplicate. Phase II 

sampling, which was completed in 1996, found one sample with lead above its SAL but below 

industrial cleanup level. No other contaminants were detected at levels of concern. The PRS 

is proposed for NFA for human health. 

5.8.1 History 

PRS 33-011 (d) is discussed in the RFI Work Plan for Operable Unit 1122 in Sections 3.2.2.7 

and 4.2.3.1 (LANL 1992, 0784). The PRS is located on the asphalt pavement surrounding 

warehouse TA-33-20 at Main Site. Site workers have indicated that uranium, lead, and 

beryllium metals were stored in and around the warehouse until 1972. Scrap from recovered 

shots and material intended for recovery were also stored south of the building. All such 

material has been removed. The building is now used for storage. 

5.8.2 Description 

Warehouse TA-33-20 is a Quonset structure located within the developed area of Main Site 

(Fig. 5.8.2-1). The warehouse is surrounded by pavement used for parking and storage. Runoff 

from the pavement flows east downslope into the principal drainage that collects runoff from 

all PASs at Main Site. 
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5.8.3 Previous Investigation 

Phase I sampling was performed at this PRS in 1993. Prior to sampling at TA-33, Main Site was 

surveyed for radiation at points on the grid specified in the work plan. No radioactivity was 

detected. However, at the time of sample collection, radioactivity was detected on asphalt at 

PRS 33-011 (d). As specified in the work plan, two asphalt samples and three soil samples from 

below the asphalt were taken at three locations. Of these, one asphalt and one soil sample 

(AAA6866 and AAA6867} were taken at the radioactive point. All samples were analyzed for 

inorganic chemicals, uranium, and gamma emitters. Five of the samples (AAA6863, AAA6864, 

AAA6866, AAA6867, and AAA6868} were also analyzed for tritium and plutonium. 

Only uranium and lead were found at levels of concern and carried forward to the Phase II 

investigation. Lead and uranium results from the 1993 sampling campaign are provided in 

tables in Sections 5.8.5 and 5.8.6, respectively, of this report. 

Section 4.5 of the September 1995 RFI Report for T A-33, which discusses the Phase I 

investigation of PRS 33-011 (d), is provided as Attachment 7 of this report. 

5.8.4 Field Investigation 

Sampling at PRS 33-011 (d) conformed to the current use (industrial} or construction scenario 

of the conceptual model described in the RFI Work Plan for Operable Unit 1122, Section 3.1.2 

(LANL 1992, 0784}. With surface disposal as the primary source, exposure routes for human 

receptors are inhalation and dermal contact. Because the PRS is paved, ingestion of 

contaminated soil is not considered a likely exposure route. Storage of potentially hazardous 

material ended over 35 years ago at this PRS with subsequent wind, rain, and snow scouring 

the site. Because the primary concern is exposure of material that may have migrated under 

the asphalt cover, only subasphalt sampling was performed. 

Fourteen samples, all under asphalt, were collected in 1996 in accordance with the Phase II 

sampling plan. Asphalt in the parking areas was broken using an electric jackhammer and the 

soil beneath the asphalt was collected. Six of these samples were collected at the soil/tuff 

interface beneath the asphalt. 

During preliminary field screening, a radioactive spot was located in the drainage south of the 

paved area. The spot read approximately twice background on the sodium iodide detector. 

Samples 0333-96-0110 and -0117 were taken at that point. Field screening of the 19931ocation 

with elevated uranium did not detect above background radiation and the point was not 

resampled. 
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In a deviation from the work plan, because an impact core drill was not available, a jackhammer 

was used instead. 

Twelve soil samples were analyzed for uranium and inorganic chemicals (Table 5.8.4-1 ). 

Samples 33-96-0110 and -0117 were analyzed for isotopic uranium only. 

TABLE 5.8.4-1 

SUMMARY OF SAMPLES TAKEN FOR PRS 33-011(d) 

SAMPLEID SITE ID MEDIUM DEPTH RADIO- INORGANIC 
(ft) NUCLIDES CHEMICALS 

0333-96-0110 33-1570 Soil Q-0.5 2366a NAb 

0333-96-0111 33-1566 Soil Q-0.5 2366 2365 
-·· 

0333-96-0112 33-1567 Soil Q-0.5 2366 2365 

0333-96-0113 33-1568 Soil Q-0.5 2366 2365 

0333-96-0114 33-1569 Soil Q-0.5 2366 2365 

0333-96-0115 33-1571 Soil Q-0.5 2366 2365 

0333-96-0116 33-1572 Soil Q-0.5 2366 2365 

0333-96-0117 33-1570 Soil/tuff Q-0.5 2377 NA 

0333-96-0120 33-1566 Soil/tuff 0.5-1 2377 2376 

0333-96-0121 33-1567 Soil/tuff 0.5-1 2377 2376 

0333-96-0122 33-1568 Soil/tuff 0.5-1 2377 2376 

0333-96-0123 33-1569 Soil/tuff 0.5-0.75 2377 2376 

0333-96-0124 33-1571 Soil/tuff 0.5-0.75 2377 2376 

0333-96-0125 33-1572 Soil 0.5-0.75 2377 2376 

a. ER analytical request number 
b. NA = Not Analyzed 

5.8.5 Evaluation of Inorganic Chemicals 

In the 1993 campaign, lead was found above its background UTL in all samples and above its 

soil SAL in asphalt sample AAA6866. These data are provided in Table 5.&.5-1. Because no 

other inorganic chemical was found above its SAL, only lead was carried forward in the 

screening process for inorganic chemicals. Extended sampling in the 1996 campaign detected 

lead above its LANL background UTLs in 3 of 14 samples, with lead above its SAL in soil 

sample 0333-96-0120 (Table 5.8.5-1 ). 

5.8.6 Evaluation of Radionuclides 

In the 1993 campaign, samples AAA6866 and AAA6867, which were taken from the radioactive 

spot, contained uranium levels above SAL. Three samples contained uranium slightly above 

the LANL UTL. These data are provided in Table 5.8.6-1. 
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TABLE 5.8.5-1 

LEAD DETECTED ABOVE LANL BACKGROUND UTLs ATPRS 33-011{d) 

SAMPLE DEPTH LEAD 
ID (ft) (mg/kg) 

SALs N/A 400 

(95%, .95) UTL N/A 23.3 

AAA2028a 0-0.5 110 

AAA6863 0-0.5 45 

AAA6864 0-1 40 

AAA6866 0-0.5 690 

AAA6867 0-1 139 

AAA6868 0-1 40 

0333-96-0111 0-0.5 31 

0333-96-0112 o-o.s 300 

0333-96-0120 0.67-1 774 

a. Prefix AAA indicates 1993 sample 

TABLE 5.8.6-1 

URANIUM DETECTED ABOVE THE LANL BACKGROUND UTL 

ATPRS 33-011(d) IN 1993 

SAMPLE DEPTH URANIUM 
ID (ft) (mg/kg) 

SALs N/A 130a 

(95%, .95) UTL N/A 5.45 .. 
AAA2028 o-o.5 §§ AAA2274 0-0.5 

AAA2275 0-0.5 

AAA6866 0-0.5 3200b 

AAA6867 0-1 B99b 

In the 1996 campaign, ~ranium was detected above background but below its SAL in two 

samples (Table 5.8.6-2). Because a partial digestion was used for sample preparation for 

uranium analysis, uranium results were compared to the background UTL of 1.87 mg/kg (see 

Section 4.2 of this report). Uranium results at PAS 33-011 (d) ranged from 0.53 to 1.6 mg/kg. 

Total uranium reported in Table 5.8.6-2 is calculated from the isotopic results and is compared 

to the total uranium UTL of 5.45 mg/kg. Isotopic analysis indicated that depleted uranium was 

stored at the site. 
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TABLE 5.8.6-2 

URANIUM DETECTED ABOVE THE LANL BACKGROUND UTL 
ATPRS 33-011(d) IN 1996 

SAMPLE DEPTH URANIUM-234 URANIUM-235 URANIUM-238 
ID (ft) (pCi/g) (pCi/g) (pCi/g) 

SALs N/A 13 10 67 

(95%, .95) UTL N/A 1.94 0.084 1.82 

0333-96-0110 Q-0.5 

I 
2.7 

II 
0.18 (J)c i 6.2 

II 0333-96-0117 0.17-Q.58 2.3 0.14 (J) 4.6 

a. SAL for depleted uranium 
b. UTL for uranium using total digestion sample preparation 

URANIUM 
(mg/kg) 

130a 

5.45° 

18.6 

I 13.8 

c. J = Estimated value-the analyte was detected above the detection limit but belowthe estimated quantitation limit 

5.8. 7 Evaluation of Organic Chemicals 

Because PRS 33-011 (d) was a holding area for metal objects suitable for outdoor storage, no 

samples were analyzed for organic chemicals in either the Phase I or Phase II sampling 

campaigns. 

5.8.8 Risk-Based Screening Assessment 

Elevated levels of lead were found in samples from the former storage area (Table 5.8.8-1 ). 

Results indicate that although lead contamination is widespread in the area surrounding 

T A-33-20, it would not pose a risk to the most sensitive population (children under seven years 

of age) because this area is expected to remain an industrial site. Because no lead concentration 

exceeded the EPA Region 9 industrial cleanup level of 1000 mg/kg, which has been adopted 

by LANL, lead will not be carried forward in the screening process. 

TABLE 5.8.8-1 

PRS 33-011(D) NONCARCINOGENS WITH CONCENTRATIONS 

IN SOIL THAT EXCEED SALs 

SAMPLE LOCATION DEPTH LEAD 
10 10 (ft) (mg/kg) 

AAA6866 33-1081 0-0.5 690 

0333-96-0120 33-1566 0.67-1 774 

Uranium, which was not found above SAL in 1996 despite an extensive search, will not be 

carried forward in the screening process. 
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5.8.9 Human-Health Risk Assessment 

Because no contaminant was carried forward in the screening process, no risk assessment was 

performed for PAS 33-011 (d). 

5.8.1 0 Preliminary Ecological Assessment 

In cooperation with the New Mexico Environment Department and EPA Region 6, the Laboratory 

ER Project is developing an approach for ecological risk assessment. Further ecological risk 

assessment at these sites will be deferred until the sites can be assessed as part of the 

ecological exposure unit methodology currently being developed. 

5.8.11 Conclusion and Recommendation 

In 1993, Phase I sampling indicated that uranium and lead concentrations were elevated in and 

under the asphalt on the south side of warehouse TA-33-20. Extended Phase II sampling was 

performed in 1996 to investigate the extent of contamination in a larger area surrounding the 

building. Neither contaminant was found at levels of concern under the industrial scenario to 

be expected at Main Site. 

Although lead was detected above its SAL at 1 of the 14 locations sampled in 1996, overall 

results indicated that high levels of lead are not widespread at the site. All concentrations were 

below the EPA Region 9 industrial cleanup level of 1000 mg/kg, that has been adopted by LANL 

(EPA 1995, 1307). 

Field screening at the 1993 location of high uranium concentration did not detect radiation 

above background, thereby indicating that all contamination was removed during 1993 sample 

collection. Sampling and analysis at the only 1996 location showing elevated screening 

readings indicated that uranium was found above background, but well below its SAL. 

This site is proposed for NFA for human health based on Criterion 5 because it has been 

investigated, evaluated, and shown to represent minor risk to human health. 

5.9 PAS 33-013 

PAS 33-013 was a drum storage area on pavement east of the tritium facility, TA-33-86. In the 

1993 sampling campaign, cadmium, chromium, and tritium were observed above their SALs. 

Beryllium was measured above soil background levels. Phase II sampling failed to detect 

elevated inorganic contaminants, indicating that these contaminants are not widespread. An 

NFA for human health is proposed for the PAS. 
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5.9.1 History 

PRS 33-013, an asphalt pad, was once used as a drum storage area for liquid waste. It is 

discussed in the RFI Work Plan for Operable Unit 1122, Sections 3.2.2.8 and 4.3.4 (LANL 1992, 

0784). The PRS is located northeast of TA-33-86 and lies within the security fence surrounding 

the old tritium facility. Long-time employees describe the northeast section within the fence as 

a storage area for material awaiting disposal. Items included vacuum pumps from throughout 

LANL, barrels of waste oil, and dumpsters of miscellaneous solid wastes. No effort was made 

to cover the area. Many containers leaked and several containers remained in the area for years. 

5.9.2 Description 

The area is level, approximately 50 ft square, and paved with asphalt as an extension of the 

parking lot and driveway around TA-33-86 (Fig. 5.9.2-1 ). Weeds grow in the soil on three sides 

of the pad and in cracks in the pavement. Runoff from the area is to the east, toward the 

drainage that leads to Chaquehui Canyon. East of the fence the ground slopes at a moderate 

grade without obvious channeling. The surface material-soil with pumice-is sparsely 

vegetated; some of it may be fill from grading the site prior to building TA-33-86. 

5.9.3 Previous Investigation 

In the 1993 sampling campaign, three samples were taken at random locations 0-6 in. under 

the asphalt paving, which is 2-3 in. thick (Fig. 5.9.2-1 ). All samples were analyzed for inorganic 

chemicals, gamma emitters, and SVOCs. In addition, two samples were analyzed for tritium 

and one was analyzed for herbicides. Because the crumbling nature of the asphalt and the dry 

conditions at T A-33, VOCs were not specified in the approved sampling and analysis plan. 

Cadmium, chromium, and tritium were detected above SAL and carried forward in the 

screening process. Tritium was discussed in depth in the RFI report for MDA K, which included 

all surface samples collected at Main Site. A risk assessment determined that tritium is not a 

threat to human health at TA-33 (Environmental Restoration Project 1995, 1263). 

Section 4.6 of the September 1995 RFI Report for T A-33, which discusses the Phase I 

investigation of PRS 33-013, is provided as Attachment 8 of this report. 
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5.9.4 Field Investigation 

Sampling at PRS 33-013 conformed to the current use (industrial} or construction scenario of 

the conceptual model described in the RFI Work Plan for Operable Unit 1122, Section 3.1.2 

(LANL 1992, 0784). With surface disposal as the primary source, exposure routes for human 

receptors are inhalation and dermal contact. Although the PRS is paved, ingestion of 

contaminated soil is considered a likely exposure route because the asphalt is deteriorating 

and crumbling. To assess potential for contaminants being released from this site by runoff or 

wind, surface samples were collected in cracks and from graveled areas at the pavement 

edges. 

During the 1996 campaign, 15 samples were collected at PRS 33-013. Nine of these samples 

were collected from random locations within each cell of a nine-cell grid distributed over the 

storage area (Fig. 5.9.2-1 ). All were soil samples: some collected from cracks in the asphalt, 

some from gravel between the asphalt paving and the fence line. Field screening was 

performed using XRF. In a deviation from the work plan, LIBS was not used because the 

equipment was not available and the field team was not well trained in the technique. The XRF 

technique is considered equivalent. Samples from Location IDs 33-1090 and 33-1092 were 

collected at the same locations as the 1993 samples. Sample AAA2035 from the 1993 

campaign contained high levels of inorganic chemicals and is included in this discussion 

(Table 5.9.4-1 ). 

5.9.5 Evaluation of Inorganic Chemicals 

In the 1993 sampling campaign, beryllium, cadmium, and chromium were measured above 

their SALs in sample AAA 2035. Nickel and silver were found above their UTLs. In the extended 

sampling from 1996, none of these contaminants were detected above their UTLs. In the 1996 

campaign, copper, lead, mercury, and zinc were found at somewhat elevated levels, but far 

below their SALs (Table 5.9.5-1 ). Samples 0333-96-0579 and -0580 were taken at the same 

location as sample AAA2035. (Sample -0580 did not contain contaminants above UTLs.) 

All samples were analyzed for uranium and inorganic chemicals. 
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TABLE 5.9.4·1 

SUMMARY OF SAMPLES TAKEN FOR PRS 33-013 

SAMPLE ID LOCATION ID 
AAA2035i:i 33-1090 

0333-96-0570 33-1557 

0333-96-0571 33-1556 

0333-96-0572 33-1555 

0333-96-0573 33-1560 

0333-96-057 4 33-1559 

0333-96-1 006 33-1559 

0333-96-0575 33-1558 

0333-96-0576 33-1563 

0333-96-0577 33-1562 

0333-96-0578 33-1561 

0333-96-0579 33-1090 

0333-96-0580 33-1090 

0333-96-0581 33-1092 

0333-96-0582 33-1572 

0333-96-0583 33-1656 

a. 1993 sample 
b. ER analytical request number 
* On asphalt 

MATRIX 

Soil* 

Soil* 

Soil 

Soil 

Soil 

Soil* 

Soil 

Soil* 

Soil 

Soil* 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

5.9.6 Evaluation of Radionuclides 

DEPTH (ft) URANIUM INORGANIC CHEMICALS 

o-o.5 14596 u 14594 

O-Q.5 2424 2423 

o-o.5 2424 2423 

o-o.5 2424 2423 

o-o.5 2424 2423 

o-o.5 2424 2423 

o-o.5 2424 2423 

o-o.5 2424 2423 

o-o.5 2424 2423 

o-o.5 2424 2423 

o-o.5 2424 2423 

O-Q.5 2424 2423 

0.5-1 2424 2423 

0-0.5 2424 2423 

o-o.5 2424 2423 

o-o.5 2759 2758 

No uranium was detected above its LANL background UTL in any sample. Because a partial 

digestion was used for sample preparation for uranium analysis, uranium results were 

compared to the background UTL of 1.87 mg/kg (see Section 4.2 of this report). Uranium 

results at PAS 33-013 ranged from 0.23 to 0.88 mg/kg. Sample 0333-96-0583 was collected 

at a later date than the original sampling and analyzed using a total digestion. Its concentration 

of 2.08 is compared against the total UTL of 5.45 mg/kg. Tritium was detected in two 1993 

samples. These results were included in a risk assessment for MDA K, which is located east 

of the fence bordering PRS 33-013. The MDA K risk assessment indicated that tritium exposure 

was within EPA and DOE guidelines (Environmental Restoration Project 1995, 1263}. Tritium 

will not be carried forward in the screening process. 

5.9.7 Evaluation of Organic Chemicals 

Because no SVOCs were found in 1993 samples at levels of concern, no organic analyses were 

performed during Phase II sampling at this PRS. 
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TABLE 5.9.5-1 

INORGANIC CHEMICALS EXCEEDING UTLs ATPRS 33-013 

SAMPLE IDEPTH 
I D (ft) 

SALs IN/A 

(95%,.95) UTL IN/A 

AAA2035* I0-0.5 

0333-96-0571 lo-0.5 

0333-96-0572 lo-0.5 

BERYLLIUM 
(mg/kg) 

Background 

1.95 

7.8 

0.53 (U)b 

0.51 (U) 

0333-96-0573 lo-0.5 I 0.54 (U) 

0333-96-1006 ID-0.5 10.52 (U) 

0333-96-0575 I0-0.5 I 0.53 (U) 

0333-96-0576 lo-0.5 I 0.52 (U) 

0333-96-0578 I0-0.5 10.51 (U) 

0333-96-0579 I0-0.5 I 0.53 (U) 

0333-96-0581 I0-0.5 I 0.53 (U) 

0333-96-0582 lo-0.5 I 0.50 (U) 

0333-96-0583 lo-0.5 I 0.42 (U) 

*1993 sample 
a. NA = Not analyzed 

CADMIUM 
(mg/kg) 

38 

2.7 

620 

0.53 (U) 

0.51 (U) 

0.54 (U) 

0.52 (U) 

0.53 (U) 

0.52 (U) 

1.7 

0.53 (U) 

0.53 (U) 

0.50 (U) 

0.7 

b. U = Undetected-the listed value is the detection limit 
c. J-=Estimated value likely to be low 

CHROMIUM 
(mg/kg) 

210 

19.3 

670 

3.1 

4.6 

3.2 

3.8 

3.2 

5.1 

7 

2.9 

5.2 

15 

3.1 

COPPER 
(mg/kg) 

2800 

15.5 

NA 

3.9 

6.5 

3.9 

4.9 

14 

6.4 

13 

3.8 

7.7 

17 

19.9 

LEAD I MERCURY 
(mg/kg) (mg/kg) 

NICKEL 
(mg/kg) 

400 123 11 500 

23.3 10.1 115.2 

11 INA 11100 

~6 - -llo:-11 (u)- 13.6 

~7-llo~ 113.5 

7.5 0.11 (U) 2.5 

8.6 I0.10(U) 13.8 

8.4 10.11 (U) 12.9 

15 llo.33 114.7 
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5.9.8 Risk-Based Screening Assessment 

In 1996 samples, no contaminants were detected above SALs at PAS 33-013, indicating that 

widespread contamination does not exist. The carcinogens beryllium, cadmium, and chromium, 

for which Phase II sampling was conducted at this PAS, were not found above their LANL 

background UTLs. These two chemicals will not be carried forward in the screening process. 

An MCE result of 0.1 for noncarcinogenic chemicals indicates that this grouping is not of 

concern (Table 5.9.8-1 ). Nickel and silver were not verified above UTL in the 1996 sampling 

at sample location 33-1090. Therefore, they are not included in the MCE. Their normalized 

values of 0.07 and 0.03 would not affect the conclusion that noncarcinogenic inorganic 

chemicals at PAS 33-013 do not pose a human health risk. Therefore, noncarcinogens will not 

be carried forward in the screening process. 

TABLE 5.9.8-1 

MCE FOR NONCARCINOGENIC EFFECTS ATPRS 33-013 

CHEMICAL LOCATION ID SAMPLE MAXIMUM SAMPLE SOIL SAL NORMALIZED 
ID VALUE {mglkg) {mg/kg) VALUE 

Copper 33-1572 0333-96-0582 17 2800 0.006 

Lead 33-1555 0333-96-0572 57 400 0.1 

Mercury 33-1572 0333-96-0582 0.44 23 0.02 

Zinc 33-1561 0333-96-0578 190 23000 0.008 

Total 0.1 

5.9.9 Human-Health Risk Assessment 

Because no contaminant was carried forward in the screening process, no risk assessment was 

performed for this PAS. 

5.9.1 0 Preliminary Ecological Assessment 

In cooperation with the New Mexico Environment Department and EPA Region 6, the Laboratory 

ER Project is developing an approach for ecological risk assessment. Further ecological risk 

assessment at these sites will be deferred until the sites can be assessed as part of the 

ecological exposure unit methodology currently being developed. 

TA-33 RFI Report 109 September 26, 1997 



RFI Report 

5.9.11 Conclusion and Recommendation 

In Phase I sampling at PRS 33-013, cadmium and chromium were found in one sub-asphalt 

sample at the 600 mg/kg level. Phase II sampling was designed to determine if these levels 

were reproducible at that location and if contamination was widespread. The sampling and 

analysis plan specified a grid of nine cells over the PRS, with a random sample taken from each 

cell, thus insuring coverage of the entire PRS. Neither cadmium nor chromium was found at 

levels of concern in Phase II sampling at PRS 33-013. Cadmium was detected in only 1 of 

13 samples at 1.7 mg/kg, which is below its UTL of 2.7 mg/kg. Chromium results ranged from 

2.8 to 15 mg/kg, with a mean of 4.8 mg/kg. All results were below the LANL UTL of 19.3 and 

far below the SAL of 210 mg/kg. These results indicate that contamination is not widespread 

or at hazardous levels, and that this small area of contamination was cleaned up during the 

1993 sampling event. 

Tritium, which was detected in Phase I sampling, was included in a risk assessment for 

MDA K. Levels were found to be acceptable from both a human-health and ecological 

perspective. Uranium was not present at levels of concern in either Phase I or Phase II 

sampling. 

The original sampling results could not be reproduced, and elevated levels of contamination 

were not found. A sample taken at depth beneath the contaminated Phase I location contained 

no contaminants above UTL, suggesting that contaminants were not mobile vertically and that 

possible contamination is bounded at depth by this investigation. Contamination was minimal 

in samples at the periphery of the pad and no contaminants above UTL were found in sample 

0333-96-0578 that receives runoff from the pad. 

This site is proposed for NFA for human health based on Criterion 5 because it has been 

investigated and evaluated. 

5.1 0 PRS 33-017 

investigation of PRS 33-017 was intended to assess possible widespread contamination 

resulting from operations at Main Site. Phase I sampling indicated that a wide area around Main 

Site did not contain contaminants above LANL background. Only samples from the area east 

of former shop TA-33-39 showed contamination, with PAHs occurring in a parking and vehicle 

maintenance area. Phase II sampling focused on this area. While PAHs were found, they were 
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not present at concentrations sufficient to warrant widespread cleanup of the area. The PRS 

is recommended for NFA for human health under Criterion 5. 

5.1 0.1 History 

PRS 33-017 encompasses the eastern section of the fenced area at Main Site. It is discussed 

in the RFI Work Plan for Operable Unit 1122, Sections 3:2.2.2 and 4.2.3.1 through 4.2.3.3 

(LANL 1992, 0784). PRS 33-017 was the location of diverse activities at Main Site. Historic 

operating activities included emissions of fumes from the uranium cut-off shack TA-33-40; air 

emissions from shop TA-33-39; tritium releases from the high-pressure tritium facility TA-33-86; 

stack emissions from shop TA-33-119, where uranium was processed; a possible atmospheric 

release of plutonium from the spill in TA-33-21 [PRSs 33-005(a,b,c)]; and any other operations 

or releases that are not associated with other known PRSs. One specific site, located east of 

shop TA-33-39 and used for vehicle maintenance, was included in PRS 33-017. 

The primary potential contaminants were identified as uranium, plutonium, tritium, SVOCs, and 

inorganic chemicals (specifically beryllium, cadmium, and lead). Pesticides, herbicides, and 

PCBs may also have been used in the area encompassed by this PRS. 

5.1 0.2 Description 

Most of PRS 33-017 is located within the security fence at Main Site, where laboratory and 

office buildings are surrounded by asphalt pavement (Fig. 5.10.2-1 ). The paved area is level 

with only a slight slope to the east. All runoff from Main Site converges on the east side of the 

site in a shallow tributary to Chaquehui Canyon. The eastern third of the site is unimproved. 

Construction of Main Site resulted in a steep bank approximately 20 ft high at the head of the 

drainage. Runoff and cooling water blowdown has aided vigorous vegetation growth in this 

area. East of Main Site, native pinon-juniper woodland covers the drainage and surrounding 

land. 
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5.1 0.3 Previous Investigation 

As part of the 1993 sampling campaign, 56 grid samples were taken from a wide area around 

Main Site (LANL 1992, 0784). Twenty additional samples were collected from the main 

drainage. Six samples were taken from the vehicle maintenance area east of shop TA-33-39. 

All 82 were assigned to PRS 33-017. Ten additional samples were collected from two 

overlapping PRSs, 33-004(i) and 33-012(a), embedded in the vehicle maintenance area. All 

PRS 33-017 samples were analyzed for inorganic chemicals; 80 samples were analyzed for 

radionuclides by gamma spectroscopy and for SVOCs; 75 samples, for plutonium; 74 samples, 

for uranium and tritium; 14 samples, for herbicides; 9 samples, for pesticides; and 4 samples, 

for PCBs. 

Elevated levels of lead and SVOCs were found in samples from the vehicle maintenance area. 

A risk assessment for lead in this area was addressed in Section 4.4.4 of RFI Report 

LA-UR-95-882. Results indicate that although lead contamination is widespread in the area 

east of TA-33-39, it would not pose a risk to the most sensitive population, which is children 

under seven years of age (Environmental Restoration Project 1995, 1212). No lead concentration 

exceeded the EPA Region 9 industrial PRG of 1000 mg/kg, which has been adopted by LANL. 

The same exposure unit used for the lead risk assessment, approximately 0.15 acres located 

east of TA-33-39, was used for a preliminary risk assessment of the PAHs. Results indicated 

that the estimated carcinogenic risk to construction workers is low at both the mean and the 

95% UCL concentrations: 2.7E-07 and 5.6E-07, respectively. Estimated residential risk based 

on the mean PAH concentration was 3.1 E-06, and when based on all seven 95% UCLs, 

estimated risk rises to 2.1 E-05. These calculations are included in Attachment 9 of this report. 

To further address PAH contamination, a Phase II sampling plan was implemented. Because 

low levels of PCBs were detected at the site, PCBs were included in the plan. 

Section 4.8 of the September 1995 RFI Report for TA-33, which discusses the Phase I 

investigation of PRS 33-017, is provided as Attachment 9 of this report. 

5.1 0.4 Field Investigation 

Sampling at PRS 33-017 conformed to the current use (industrial) or construction scenario of 

the conceptual model described in the RFI Work Plan for Operable Unit 1122, Section 3.1.2 

(LANL 1992, 0784). With surface disposal as the primary source, exposure routes for human 

receptors are ingestion and dermal contact. Because the PRS is paved, graveled, or heavily 

vegetated, inhalation of contaminated soil is not considered a likely exposure route. Because 

contaminants were deposited by spills or runoff, only surface sampling was performed. 
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In the 1996 sampling campaign, a total of 25 soil samples were collected at PRS 33-017. Of 

these, 18 were analyzed for SVOCs and 7 were analyzed for PCBs. In the January 1995 RFI 

Report for TA-33, SVOCs in the 1993 samples for PRS 33-012(a) were assigned to 

PRS 33-017, and are included in this report. At that time, the SAL for PCBs was 10 mg/kg. Since 

that time, PCB cleanup levels have been reduced to 1 mg/kg. Therefore, low levels of PCBs 

found in PRS 33-012(a) are also discussed in this report (Table 5.10.4-1 ). 

The sampling and analysis plan specified that one subsurface sample was to be taken at a point 

of visible staining. Because no staining was found, the subsurface sample 0333-96-0144 was 

collected at the soil/tuff interface adjacent to TA-33-39 in an area suspected to be contaminated 

with PAHs. 

5.1 0.5 Evaluation of Inorganic Chemicals 

No samples were analyzed for inorganic chemicals. 

5.1 0.6 Evaluation of Radionuclides 

No samples were analyzed for radionuclides. 

5.10.7 Evaluation of Organic Chemicals 

Low levels of PAHs were detected in 16 of the 18 samples collected from the unimproved road 

and from the brush-covered slope east of TA-33-39. Twelve of these samples contained 

carcinogenic PAHs above their SALs (Table 5.10.7-1 ). 
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TABLE 5.10.4-1 

SUMMARY OF SAMPLES TAKEN FOR PRS 33-017 

SAMPLE ID SITE ID MATRIX DEPTH (ft) SVOCs PCBs 

AAA2031 a 33-1086 Soil
0 

0.5-1 14587c NA
0 

AAA2032a 33-1087 Soi1° 1 14587 14592 

AAA2033a 33-1088 Soil o-o.5 14587 14592 

AAA2034 a 33-1089 Soil O-Q.5 14587 14592 

0333-96-0130 33-1585 Soil O-Q.5 2339 NA 

0333-96-0131 33-1586 Soil o-o.5 2339 NA 

0333-96-0132 33-1587 Soil O-Q.5 2339 NA 

0333-96-0133 33-1588 Soil O-Q.5 2339 NA 

0333-96-0134 33-1589 Soil o-o.5 2339 NA 

0333-96-0135 33-1590 Soil o-o.5 2339 NA 

0333-96-0136 33-1591 Soil o-o.5 2339 NA 

0333-96-0137 33-1592 Soil o-o.5 2339 NA 

0333-96-0138 33-1593 Soil o-o.5 2339 NA 

0333-96-0139 33-1594 Soil o-o.5 2339 NA 

0333-96-0140 33-1595 Soil o-o.5 2339 NA 

0333-96-0141 33-1596 Soil O-Q.5 2339 NA 

0333-96-0142 33-1597 Soil o-o.5 2339 NA 

0333-96-0143 33-1598 Soil O-Q.5 2339 NA 

0333-96-0144 33-1601 Soil 1-1.5 2339 NA 

0333-96-0145 33-1600 Soil o-o.5 2339 NA 

0333-96-0146 33-1601 Soil O-Q.5 2339 NA 

0333-96-0147 33-1602 Soil O-Q.5 2339 NA 

0333-96-0149 33-1605 Soil o-o.5 NA 2364 

0333-96-0151 33-1607 Soil o-o.5 NA 2364 

0333-96-0152 33-1608 Soil O-Q.5 NA 2364 

0333-96-0157 33-1613 Soil O-Q.5 NA 2364 

0333-96-0159 33-1614 Soil o-o.5 NA 2367 

0333-96-0160 33-1615 Soil O-Q.5 NA 2367 

0333-96-0161 33-1616 Soil o-o.5 NA 2367 

a. 1993 sample for overlapping PAS 33-012(a) 
b. Sample collected under asphalt 
c. ER analytical request number 
d. NA = Not Analyzed 

TA-33 RFI Report 115 September 26, 1997 



RFI Report 

TABLE 5.10.7-1 

DETECTED ORGANIC CHEMICALS FOR PRS 33-017 

SAMPLE ID DEPTH ( ) ANALYTE RESULT SAL EQL 
(mg/kg) (mg/kg) (mg/kg) 

AM2031 0.5-1 Bis(2-ethylhexyl)phthalate 1.1 32 0.33 

AM2032 1 Benzo[a]anthracene 0.51 0.61 0.33 

Benzo[b]fluoranthene 0.43 0.61 0.33 

Benzo[k]fluoranthene 0.52 6.1 0.33 

Bis(2-ethylhexyl)phthalate 1.3 32 0.33 

Chrysene 0.54 24 0.33 

Fluoranthene 0.68 2600 0.33 

Phenanthrene 0.96 NS 0.33 

Pyrene 2.1 1 900 0.33 

0333-96-0130 0-0.5 Acenaphthene 0.14 (J( 2200 0.33 

Anthracene 0.34 18000 0.33 

Benzo[a]anthracene 0.84 0.61 0.33 

Benzo[a]pyrene 0. 78 0.061 0.33 

Benzo[b ]fluoranthene 0.99 0.61 0.33 

Benzo[g,h,i]perylene 0.11 (J) NS 0.33 

Benzo[k]fluoranthene 0.25 (J) 6.1 0.33 

Chrysene 0.8 24 0.33 

Fluoranthene 1.8 2600 0.33 

Fluorene 0.88 (J) 2300 0.33 

lndeno[1 ,2,3-cd]pyrene 0.28 (J) 0.61 0.33 

Methylnapthalene [2-] 0.049 (J) NS 0.33 

Naphthalene 0.062 (J) 1 000 0.33 

Phenanthrene 1.6 NS 0.33 

Pyrene 1.2 1 900 0.33 

0333-96-0131 0-0.5 Benzo[a]anthracene 0.54 0.61 0.34 

Benzo[a]pyrene 0.25(J) 0.061 0.34 

Benzo[b ]fluoranthene 0.43 0.61 0.34 

Benzo[g,h,i)perylene 0.72 NS 0.34 

Chrysene 0.48 24 0.34 

Fluoranthene 0.59 2600 0.34 

lndeno[1 ,2,3-cd]pyrene 0.1 (J) 0.61 0.34 

Phenanthrene 0.46 NS 0.34 

Pyrene 0.72 1 900 0.33 

0333-96-0132 0-0.5 Benzo[a]anthracene 0.41 0.61 0.35 

Chrysene 0.29 (J) 24 0.35 

Fluoranthene 0.051 (J) 2 600 0.35 

Pyrene 0.48 1 900 0.35 
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TABLE 5.10.7-1 (continued) 

DETECTED ORGANIC CHEMICALS FOR PRS 33-017 

SAMPLE 10 DEPTH ( ) ANALYTE RESULT SAL EQL 
(mg/kg) (mg/kg) (mg/kg) 

0333-96-0133 0-0.5 Acenaphthene 0.61 (J) 2200 0.34 

Anthracene 1 (UJ) 18000 0.34 

Benzoic Acid 0.22 (J) 100 000 0.34 

Benzo[a]anthracene 1.4 0.61 0.34 

Benzo[a]pyrene 1. 7(UJ) 0.061 0.34 

Benzo[b]fluoranthene 2.2(UJ) 0.61 0.34 

Benzo[g,h,i]perylene 0.57 NS 0.34 

Benzo[k]fluoranthene 0.94 (UJ) 6.1 0.34 

Bis(2-ethylhexyl)phthalate 0.4 (B) 32 0.34 

Chrysene 1.4 24 0.34 

Di-n-butylphthalate 0.085 (UJ) 6500 0.34 

Dibenzofuran 0.14 (J) 250 0.34 

Fluoranthene 3.5 2600 0.34 

Fluorene 0.43 (J) 2300 0.34 

lndeno[1,2,3-cd]pyrene 0.71 0.61 0.34 

Naphthalene 0.22 (J) 1 000 0.34 

Methylnaphthlalene [2-] 0.11 (UJ) NS 0.34 

Phenanthrene 3.7 NS 0.34 

Pyrene 3.3 1 900 0.34 

0333-96-0134 0-0.5 Benzoic Acid 0.2 (J) 100 000 0.37 

Benzo[a]anthracene 0.63 0.61 0.37 

Benzo[ a]pyrene 0.38 0.061 0.37 

Benzo[b ]fluoranthene 0.7 0.61 0.37 

Bis(2-ethylhexyl)phthalate 0.51 (B) 32 0.34 

Chrysene 0.56 24 0.37 

Di-n-butylphthalate 0.26 (J) 6500 0.37 

Fluoranthene 0.68 2600 0.37 

Phenanthrene 0.52 NS 0.37 

Pyrene 0.94 1900 0.37 

0333-96-0135 0-0.5 Benzo[a]anthracene 0.41 0.61 0.34 

Chrysene 0.3 (J) 24 0.34 

Fluoranthene 0.072 (J) 2 600 0.34 

Pyrene 0.48 1 900 0.34 

0333-96-0136 0-0.5 Benzo[a]anthracene 0.5 0.61 0.34 

Bis(2-ethylhexyl)phthalate 0.44 (B) 32 0.34 

Chrysene 0.41 24 0.34 

Fluoranthene 0.34 2600 0.34 

Phenanthrene 0.2 (J) NS 0.34 

Pyrene 0.75 1 900 0.34 
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TABLE 5.10.7-1 (continued) 

DETECTED ORGANIC CHEMICALS FOR PAS 33-017 

SAMPLE ID DEPTH { ) ANALYTE RESULT SAL EQL 
{mg/kg) {mg/kg) {mg/kg) 

0333-96·0138 0-0.5 Acenaphthene 0.26 {J) 2000 0.34 

Anthracene 0.42 18000 0.34 

Benzo[ a]anthracene 1.2 0.61 0.34 

Benzo[ a]pyrene 1 .1 0.061 0.34 

Benzo[b ]fluoranthene 1.4 0.61 0.34 

Benzo[g,h,i]perylene 0.4 NS 0.34 

Chrysene 1.2 24 0.34 

Dibenzofuran 0.046 (J) 250 0.34 

Dibenzo[a,h]anthracene 0.18 {J) 0.061 0.34 

Fluoranthene 2.6 2600 0.34 

Fluorene 0.24 (J) 2300 0.34 

lndeno[1 ,2,3-cd]pyrene 0.6 0.61 0.34 

Naphthalene 0.33 (J) 1 000 0.34 

Phenanthrene 2.1 NS 0.34 

Pyrene 2.1 1 900 0.34 

0333-96-0139 0-0.5 Benzo[a]anthracene 0.084 (J) 0.61 0.35 

Benzo[ a]pyrene 0.074 {J) 0.061 0.35 

Benzo[b ]fluoranthene 0.17 (J) 0.61 0.35 

Benzo[g,h,i]perylene 0.096 (J) NS 0.35 

Chrysene 0.094 (J) 24 0.35 

Fluoranthene 0.042 (J) 2600 0.35 

lndeno[1 ,2,3-cd]pyrene 0.21 (J) 0.61 0.35 

Pyrene 0.15 (J) 1 900 0.35 

0333-96-0140 Q-0.5 Acenaphthene 1.3 2200 0.36 

Anthracene 2 18 000 0.36 

Benzo[a]anthracene 3.5 0.61 0.36 

Benzo[a]pyrene 2.4 0.061 0.36 

Benzo[b ]fluoranthene 2.7 0.61 0.36 

Benzo[g, h,i]perylene 0.75 NS 0.36 

Benzo[k]fluoranthene 0.97 6.1 0.36 

Chrysene 2.5 24 0.36 

Dibenzofuran 0.43 250 0.36 

Dibenzo[a,h]anthracene 0.33 (J) 0.061 0.36 

Fluoranthene 6.4 2600 0.36 

Fluorene 0.94 2300 0.36 

lndeno[1 ,2,3-cd]pyrene 1 0.61 0.36 

Methylnaphthalene [2-] 0.15 (J) NS 0.36 

Naphthalene 0.51 1 000 0.36 

Phenanthrene 7.1 NS 0.36 

Pyrene 5.1 1 900 0.36 
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TABLE 5.10.7-1 {continued) 

DETECTED ORGANIC CHEMICALS FOR PRS 33-017 

SAMPLE ID DEPTH ( ) ANALYTE RESULT SAL EQL 
(mg/kg) (mg/kg) (mg/kg) 

0333-96-0141 0-0.5 Acenaphthene 0.058 (J) 2200 0.33 

Anthracene 0.18 (J) 18000 0.33 

Benzo[ a)anthracene 0.6 0.61 0.33 

Benzo[a)pyrene 0.55 0.061 0.33 

Benzo[b ]fluoranthene 0.66 0.61 0.33 

Benzo[g,h ,i]perylene 0.23 (J) NS 0.33 

Benzo[k]fluoranthene 0.084 (J) 6.1 0.33 

Chrysene 0.61 61 0.33 

Fluoranthene 1.4 2600 0.33 

lndeno[1 ,2,3-cd]pyrene 0.37 0.61 0.33 

Phenanthrene 1 NS 0.33 

Pyrene 1.1 1 900 0.33 

0333-96-0142 0-0.5 Benzo[g,h,i]perylene 0.76 (J) NS 0.71 

0333-96-0143 0-0.5 Acenaphthene 0.045 (J) 2200 0.34 

Anthracene 0.18(J) 18 000 0.34 

Benzo[ a)anthracene 0.44 0.61 0.34 

Benzo[a)pyrene 0.41 0.061 0.34 

Benzo[b ]fluoranthene 0.49 0.61 0.34 

Benzo[g, h, i]perylene 0.21 (J) NS 0.34 

Chrysene 0.44 61 0.34 

Fluoranthene 0.96 2 600 0.34 

lndeno[1 ,2,3-cd]pyrene 0.34 0.61 0.34 

Phenanthrene 0.79 NS 0.34 

Pyrene 0.81 1 900 0.34 

0333-96-0145 0-0.5 Benzo[a)pyrene 0.12 (J) 0.061 0.34 

Benzo[b )fluoranthene 0.22 (J) 0.61 0.34 

Benzo[g,h,i]perylene 0.11 (J) NS 0.34 

Chrysene 0.14 (J) 61 0.34 

Di-n-butylphthalate 0.079 (J) 6500 0.34 

Fluoranthene 0.17 (J) 2 600 0.34 

lndeno[1 ,2,3-cd]pyrene 0.22 (J) 0.61 0.34 

Phenanthrene 0.13 (J) NS 0.34 

Pyrene 0.24 (J) 1 900 0.34 

0333-96-0146 0-0.5 Benzo[a)anthracene 0.12 (J) 0.61 0.34 

Benzo[a)pyrene 0.1 (J) 0.061 0.34 

Chrysene 0.13 (J) 61 0.34 

Fluoranthene 0.13 (J) 2 600 0.34 

lndeno[1 ,2,3-cd]pyrene 0.21 (J) 0.61 0.34 

Pyrene 0.2 (J) 1 900 0.34 
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TABLE 5.10.7-1 {continued) 

DETECTED ORGANIC CHEMICALS FOR PRS 33-017 

SAMPLE ID DEPTH (1) ANALYTE RESULT SAL EQL 
(mg/kg) (mg/kg) (mg/kg) 

0333-96-0147 Q-0.5 Benzo[ a )anthracene 0.2 (J) 0.61 0.33 

Benzo[a]pyrene 0.2 {J) 0.061 0.33 

Benzo[g, h,i]perylene 0.11 (J) NS 0.33 

Chrysene 0.23 (J) 61 0.33 

Di-n-butylphthalate 0.034 (J) 6500 0.33 

Fluoranthene 0.4 2600 0.33 

lndeno[1 ,2,3-cd]pyrene 0.23 (J) 0.61 0.33 

Phenanthrene 0.14 (J) NS 0.33 

Pyrene 0.38 1 900 0.33 

a. J = Estimated value. The analyte was detected above the detection limit but below the estimated quantitation limit. 

PCBs were detected in seven samples located east of shop TA-33-39. However, the two 

drainage samples, 0333-96-0157 and 0333-96-0161, contained only Aroclor-1260™. This 

contamination is attributed to PRS C-33-001, a power transformer location near laboratory 

TA-33-114, from which runoff enters the PRS 33-017 drainage channel. In addition, low levels 

of Aroclor 1254™ were found in two of three samples during the 1993 sampling campaign in 

overlapping PRS 33-012(a). All PCBs found in this area are listed in Table 5.10.7-2. The PCB 

analytical suite contains seven Aroclors; only 1254 and 1260 were detected in any sampling 

campaign. 

During the 1996 sampling campaign, PCB contamination was discovered in PRS C-33-001, a 

transformer site near TA-33-114. The same PCB, Aroclor 1260™, was found in the drainage 

from the transformer that overlaps PRS 33-017. To assure consistency and efficiency in the 

investigation and cleanup of PCBs in this area, LANL proposes to address all PCBs in the 

cleanup of PRS C-33-001. 

5.1 0.8 Risk-Based Screening Assessment 

An MCE performed for noncarcinogenic contaminants, with a result of 0.1, indicates that these 

are not present at levels of concern and need not be carried forward in the screening process 

(Table 5.10.8-1 ). Benzo[g,h,i]perylene, 2-methylnapthalene, and phenanthrene were not 

included in the calculation because they have no SAL. (See discussion in Section 5.0 of this 

report.) . 
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TABLE 5.10.7-2 

PCBs FOUND ABOVE REPORTING LIMITS ATPRS 33-017 

SAMPLE ID DEPTH (ft) PCB RESULT (mglkg) 
a 

SAL (mg/kg) EQL (mglkg) 

AAA2032 0-0.5 Aroclor-1254 2.3 1 0.036 

AAA2033 0-0.5 Aroclor-1254 0.034 (U) b 1 0.036 

AAA2034 o-o.5 Aroclor-1254 0.25 1 0.036 

0333-96-0149 0-0.5 Aroclor-1254 0.12 1 0.035 

Aroclor-1260 0.13 1 0.035 

0333-96-0151 0-0.5 Aroclor-1254 0.083 1 0.034 

Aroclor-1260 0.099 1 0.034 

0333-96-0152 0-0.5 Aroclor-1254 0.18 1 0.038 

Aroclor-1260 0.29 1 0.038 

0333-96-0157c 0-0.5 Aroclor-1260 5.5 1 0.038 

0333-96-0159 0-0.5 Aroclor-1254 1 .4 1 0.21 

Aroclor-1260 0.87 1 0.21 

0333-96-0160 0-0.5 Aroclor-1254 0.85 1 0.035 

Aroclor-1260 0.92 1 0.035 

0333-96-0161 0-0.5 Aroclor-1260 3.7 1 0.038 

a. PCB cleanup level 
b. U = Undetected-value given is the detection limit 
c. Drainage sample with PCBs from overlapping PRS C-33-001 

TABLE 5.10.8-1 

MCE FOR NONCARCINOGENIC EFFECTS ATPRS 33-017 

CHEMICAL LOCATION SAMPLE MAXIMUM SOIL SAL NORMALIZED 
ID ID SAMPLE VALUE (mglkg) VALUE 

(mglkg) 

Acenaphthene 33-1595 0333-96-0140 1.3 2200 0.004 

Anthracene 33-1595 0333-96-0140 2 18 000 0.0001 

Benzoic Acid 33-1588 0333-96-0133 0.22 (J) 100 000 0.000002 

Bis(2-ethylhexyl)phthalate 33-1087 AAA2032 1.3 32 0.04 

Chrysene 33-1595 0333-96-0140 2.5 61 0.04 

Dibenzofuran 33-1595 0333-96-0140 0.43 250 0.002 

Di-n-butylphthalate 33-1589 0333-96-0134 0.26 6500 0.00005 

Fluoranthene 33-1595 0333-96-0140 5.8 2600 0.002 

Fluorene 33-1595 0333-96-0140 0.94 2300 0.0004 

Naphthalene 33-1595 0333-96-0140 0.51 1000 0.0005 

Total 0.1 
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Carcinogenic PAHs were detected above SALs in 12 of 18 samples and will be carried forward 

in the screening process {Table 5.1 0.8-2). 

TABLE 5.10.8-2 

PRS 33-017 CARCINOGENS WITH CONCENTRATIONS IN SOIL THAT EXCEED SALs 

SAMPLEID LOCATION 10 DEPTH BENZO[a] BENZO[a] BENZO[b] DIBENZO[a,h]ANTH IDENO 
(ft) PYRENE ANTHRA- FLUOR- RACENE [1,2,3-cd] 

(mglkg) CENE ANTHENE (mg/kg) PYRENE 
(mglkg) (mglkg) (mglkg) 

SAL N/Aa N/A 0.061 0.61 0.61 0.061 0.61 

PRGb N/A N/A 0.26 2.6 2.6 0.26 2.6 

0333-96-0130 33-1585 Q-0.5 0.78 0.84 0.99 0.33(U)c 0.28(J)d 

0333-96-0131 33-1586 Q-0.5 0.25 (J) 0.54 0.43 0.34(U) 0.1 (J) 

0333-96-0133 33-1588 Q-0.5 1.7 (UJ) 1.4 2.2 (UJ) 0.34(U) 0.71 

0333-96-0134 33-1589 o-o.5 0.38 0.63 0.7 0.37(U) 0.33(U) 

0333-96-0138 33-1593 o-o.5 1.1 1.2 1.4 0.18 (J) 0.6 

0333-96-0139 33-1594 Q-0.5 0.074 (J) 0.84(J) 0.17(J) 0.21(J) 0.35(U) 

0333-96-0140 33-1595 o-o.5 2.4 3.5 2.7 0.36(J) 1 

0333-96-0141 33-1596 Q-0.5 0.55 0.6 0.66 0.33(U) 0.37 

0333-96-0143 33-1598 Q-0.5 0.41 0.44 0.49 0.34(U) 0.34 

0333-96-0145 33-1600 Q-0.5 0.12 (J) 0.33(U) 0.22(J) 0.34(U) 0.22(J) 

0333-96-0146 33-1601 Q-0.5 0.1 (J) 0.12(J) 0.33(U) 0.34(U) 0.21 (J) 

0333-96-0147 33-1602 Q-0.5 0.2 (J) 0.2(J) 0.33(U) 0.33(U) 0.23(J) 

a. N/A = Not Applicable 
b. PRG =Preliminary Remediation Goal for industrial sites (EPA 1996, 1307) 
c. U = Undetected-value listed is the detection limit of the analytical instrument 
d. J = Estimated value-the analyte was detected above the detection limit but below the estimated quantitation limit 

Low levels of the PCBs Aroclor-1254™ and Aroclor-1260™ were detected in the five 

non-drainage samples. LANL proposes that a PCB cleanup be performed in this area as part 

of a different PRS. (See Section 5.10.11 of this report.) 

5.1 0.9 Human-Health Risk Assessment 

PAHs identified in the screening assessment included benzo(a)anthracene, benzo(a)pyrene, 

benzo(b)fluoranthene, indeno(1 ,2,3-cd)pyrene, and dibenzo(a,h)anthracene. Due to the low 

concentrations of these compounds, a quantitative human-health risk assessment was not 

performed for samples collected in 1996 at PRS 33-017. However, quantitative human-health 

risk assessment was performed for samples collected in 1993 (Environmental Restoration 

Project 1995, 1265). The maximum concentration of PAHs detected above SALs in the 1993 

samples are: benzo[a]pyrene, 7.5 mg/kg; benzo[b]fluoranthene, 9.8; benzo[k]fluoranthene, 

7.1; and ideno[1 ,2,3-cd]pyrene, 4.2. Results of the risk assessment show that the estimated 
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risk to construction workers is 2. 7 E-07 for the mean and 5.6 E-07 at the 95% UCL. Residential 

risk is 3.1 E-06 for the mean and 2.1 E-05 at the 95% UCL. These calculations are included in 

Attachment 9 of this report. 

The maximum PAH concentration in the 1996 sampling campaign at this PAS was 3 mg/kg of 

benzo{a)anthracene. Benzo{a)pyrene was detected at a maximum concentration of 2.4 mg/kg. 

Most PAH concentrations were less than 1 mg/kg. The presence of these PAHs was expected 

because they are found in asphalt and are also products of incomplete combustion from motor 

vehicles. This PAS receives runoff from paving and drains from the asphalt roof of TA-33-39. 

Based on the risk calculations performed for 1993 data, in which PAH concentrations were 

higher, the presence of PAHs at these levels in surface soils does not indicate a significant 

contaminant release scenario or potential human health concern. At an industrial facility, using 

industrial cleanup levels rather than residential SAL comparisons, the shorter exposure 

duration and smaller exposure frequency associated with industrial land use would reduce the 

possibility of adverse health impacts from soil exposure. In addition, children and infants are 

excluded from the exposure scenario. In light of the industrial scenario, additional evaluation 

of PAHs for human-health risk will not be pursued at this PAS, and PAHs are eliminated as 

COPCs. 

PCBs were found above the cleanup level of 1 mg/kg at two locations outside of the drainage 

receiving runoff from PAS C-33-001. LANL proposes that PCBs be addressed in conjunction 

with an expected cleanup of PAS 33-012{a). {See Section 5.10.11 of this report.) 

5.1 0.10 Preliminary Ecological Assessment 

In cooperation with the New Mexico Environment Department and EPA Region 6, the Laboratory 

ER Project is developing an approach for ecological risk assessment. Further ecological risk 

assessment at these sites will be deferred until the sites can be assessed as part of the 

ecological exposure unit methodology currently being developed. 

5.10.11 Conclusion and Recommendation 

Sampling was performed at locations known or suspected of heavy vehicle use or actual 

vehicle maintenance. As expected, PAHs were detected in this area. However, levels were not 

elevated beyond those found at many areas at LANL where exposure to asphalt has released 

low levels of PAHs to nearby soils. Because PAH concentrations are low and found in areas 

such as heavily-vegetated bank slopes and on gravel roadways, and because the site will 

remain an industrial area, risk levels at PAS 33-017 are considered low. 
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Two samples contained Aroclor-1254 ™ above the industrial cleanup level of 1 mg/kg. Distribution 

of these Aroclors indicated that the probable source of contamination is a storage area 

adjacent to shop TA-33-39. The area is designated PRS 33-012(a), which was proposed for 

NFA in the January 1995 RFI Report for TA-33 (LANL 1995, 1212). At that time, the cleanup 

level for PCBs was 10 mg/kg. Because the cleanup level is now 1 mg/kg, and low levels of 

Aroclor 1254™ were found on the slope below the shop, LANL proposed to withdraw the NFA 

proposal. Further investigation of PCBs in the area will be conducted as an assessment of 

PRS 33-012(a). 

The source of Aroclor-1260™ found in the drainage at the north end of PRS 33-017 is Area of 

Concern C-33-001, which is a transformer located upslope from the 33-017 area. A previous 

transformer is known to have contained high concentrations of PCB. PCB contamination will 

be further investigated as part of the assessment of that PRS. Straw bales have been put in the 

main drainage below Main Site to prevent contaminant runoff. A voluntary corrective action is 

scheduled for FY 1999. 

PRS 33-017 is proposed for NFA for human health based on Criterion 5 because it has been 

investigated, evaluated, and shown to prevent a minimum risk to human health. LANL proposes 

that PCB contamination be addressed in one campaign at these overlapping PRSs under the 

auspices of PRSs 33-012(a) and C-33-001. 
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APPENDIX A ANALYTICAL SUITES 

Results of analyses can be found in the Facility for Information Management and Display 

(FIMAD). Hard copies of supporting information will be provided upon request. 

Chemicals that are reported by analytical laboratories as not detected have not been included 

in the tables of this RFI report. Nonetheless, undetected analytes are often part of the decision

making process and it is important to note that these chemicals were analyzed for. This 

appendix lists the target analytes in each analytical suite included in the tables of Section 5. 

Inorganic Suite 

Aluminum Beryllium Cobalt Magnesium Potassium Thallium 

Antimony Cadmium Copper Manganese Selenium Vanadium 

Arsenic Calcium Iron Mercury Silver Zinc 

Barium Chromium Lead Nickel Sodium 

Volatile Organic Compound (VOC) Suite 

Acetone Dibromochloromethane Methyl iodide 

Benzene 1 ,2-Dichlorobenzene 4-Methyl-2-pentanone 

Bromobenzene 1 ,3-Dichlorobenzene Methylene chloride 

Bromochloromethane 1 A-Dichlorobenzene Naphthalene 

Bromodichloromethane Dichlorodifluoromethane n-Propylbenzene 

Bromoform 1 , 1-Dichloroethane Styrene 

Bromomethane 1 ,2-Dichloroethane 1,1 , 1 ,2-Tetrachloroethane 

2-Butanone 1, 1-Dichloroethene 1,1 ,2,2,-Tetrachloroethane 

n-Butylbenzene cis-1 ,2-Dichloroethene Tetrachloroethane 

sec-Butylbenzene trans-1 ,2-Dichloroethene Toluene 

tert-Butylbenzene 1 ,2-Dichloropropane Trichlorotrifluoroethane 

Carbon disulfide 1 ,3-Dichloropropane 1 ,2,4-Trichlorobenzene 

Carbon tetrachloride 2,2-Dichloropropane 1,1, 1-Trichloroethane 

Chlorobenzene 1 , 1-Dichloropropene 1,1 ,2-Trichloroethane 

Chloroethane cis-1 ,3-Dichloropropene Trichloroethane 

Chloroform trans-1 ,3-Dichloropropene Trichlorofluoromethane 

Chloromethane Ethylbenzene 1 ,2,3-Trichloropropane 

2-Chlorotoluene Hexachlorobutadiene 1 ,2,4-Trimethylbenzene 

4-Chlorotoluene 2-Hexanone 1 ,3,5-Trimethylbenzene 

1 ,2-Dibromo-3-chloropropane lodomethane Vinyl chloride 

1 ,2-Dibromoethane Isopropyl benzene o,m-Xylene 

Dibromomethane p-lsopropyltoluene p-Xylene 
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Semivolatile Organic Compound (SVOC) Suite 

Acenaphthene Chrysene lsophorone 

Acenaphthylene Dibenzo( a,h )anthracene 2-Methylnaphthalene 

Aniline Dibenzofuran 2-Methylphenol 

Anthracene 1 ,2-Dichlorobenzene 4-Methylphenol 

Azobenzene 1 ,3-Dichlorobenzene Naphthalene 

Benzo(a)anthracene 1 A-Dichlorobenzene 2-Nitroaniline 

Benzo(b )fluoranthene 3,3'-Dichlorobenzidine 3-Nitroaniline 

Benzo(k)fluoranthene 2,4-Dichlorophenol 4-Nitroaniline 

Benzo(g,h,i)perylene Diethylphthalate Nitrobenzene 

Benzo(a)pyrene Dimethylphthalate 2-Nitrophenol 

Benzoic acid Di-n-butylphthalate 4-Nitrophenol 

Benzyl alcohol Di-n-octylphthalate N-Nitrosodimethylamine 

Bis(2-chloroethoxy)methane 2,4-Dimethylphenol N-Nitrosodiphenylamine 

Bis(2-chloroethyl)ether 2,4-Dinitrophenol N-Nitroso-di-n-propylamine 

Bis(2-chloroisopropyl)ether 4,6-Dinitro-2-methylphenol Pentachlorophenol 

Bis(2-ethylhexyl)phthalate 2,4-Dinitrotoluene Phenanthrene 

4-Bromophenylphenyl ether 2,6-Dinitrotoluene Phenol 

Butylbenzylphthalate Fluoranthene Pyrene 

Carbazole Fluorene Pyridine 

4-Chloroaniline Hexachlorobenzene 1 ,2,4-Trichlorobenzene 

4-Chloro-3-methylphenol Hexachlorobutadiene 2,4,5-Trichlorophenol 

2-Chloronaphthalene Hexachlorocyclopentadiene 2,4,6-Trichlorophenol 

2-Chlorophenol Hexachloroethane 

4-Chlorophenylphenyl ether lndeno(1 ,2,3-cd)pyrene 

Pesticide and Polychlorinated Biphenyl Suites 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Radiological Suite 

Plutonium-238 

Plutonium-239/240 

Uranium-234 

Uranium-235 

Uranium-238 

2-Amino-4,6-DNT 

4-Amino-2,6-DNT 

1 ,3-Dinitrobenzene (1 ,3-DNB) 

2,4-Dinitrotoluene (2,4-DNT) 

2,6-Dinitrotoluene (2,6-DNT) 

September 26, 1997 

High Explosives Suite 

HMX 

Nitrobenzene (NB) 

o-Nitrotoluene (2-NT) 

m-Nitrotoluene (3-NT) 

p-Nitrotoluene (4-NT) 

A-2 

RDX 

Tetryl 

Tritium 

1 ,3,5-Trinitrobenzene (1 ,3,5-TNB) 

2,4,6-Trinitrotoluene (2,4,6-TNT) 
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APPENDIX B DATA QUALITY EVALUATION TABLES 

The following tables summarize the results of quality assurance/quality control (QA/QC) data 

validation for all analytical results used to support recommendations in this report. The tables 

list the request number associated with each sample delivery group submitted for analyses. 

The request numbers are referenced in Section 5 of this report in the table entitled Summary 

of Samples Taken provided with the description of the field investigation for each PRS. 

Summaries are included for inorganic analyses (Table B-1 ), radiological analyses (Table B-2), 

volatile organic analyses (Table B-3), semivolatile organic analyses {Table B-4); PCB analyses 

(Table B-5), and high explosives analyses (Table 8-6). 

TABLE B·1 

DATA QUALITY EVALUATION FOR INORGANIC ANALYSES AT TA-33 

SUITE REQUEST COMMENTS 
NUMBER 

lnorganics 2111 Because antimony recovery from the spiked sample was 70.5%, afJ results were 
qualified as estimated undetected. Many elements were found in the blank. AIJ 
results less than 5 times the blank were qualified as undetected. Interference 
check samples and duplicates were in control. Antimony is not identified as a 
potential contaminant at PAS 33-00B{a). The remaining elements in this data 
package are accepted as relevant for the purposes of this RFI. 

lnorganics 2117 Recoveries of 10 elements from the spiked sample were below 75%, afJ results 
were qualified as estimated with a low bias. Because no antimony was recovered 
from the spiked sample, afJ results were rejected. Many elements were found in 
the blank. AIJ results less than 5 times the blank and were qualified as 
undetected. Nine duplicate results were beyond relative percent deviations, 
generafJy attributed to the inhomogeneous nature of the samples. Interference 
check samples were in control. Antimony is not identified as a potential 
contaminant at PAS 33-00B{b). The remaining elements in this data package are 
accepted as relevant for the purposes of this RFI. 

lnorganics 2135 Because antimony recovery from the spiked sample was 70. 7%, afJ results were 
qualified as estimated undetected or estimated with a low bias. Many elements 
were found in the blank. AIJ results less than 5 times the blank were qualified as 
undetected. Interference check samples were in control except for nickel, which 
did not agree within 10% of the undiluted sample. This anomaly was ascribed to 
the low concentration {near detection limit) of nickel in the original sample. 
Duplicate analyses were in control except for lead, which differed by 21%. This 
anomaly is ascribed to sample inhomogeneity. Because antimony is not identified 
as a potential contaminant at PRS 33-008{a), and the other anomalies are not 
severe, this data package is accepted as relevant for the purposes of this RFI. 

lnorganics 2144 AIJ method blanks, interference check samples, and spike recoveries were in 
control with the exception of manganese, for which spike recovery was high. AIJ 
manganese results were qualified as estimated high. No other results were 
qualified. This data package is accepted as relevant for the purposes of this RFI. 

lnorganics 2177 Because antimony had no recovery from the spiked sample, afJ results were 
rejected. Blanks, interference check samples and duplicates were in control. 
Antimony is not identified as a potential contaminant at MDA-K. The remaining 
elements in this data package are accepted as relevant for the purposes of this 
RFI. 
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TABLE B-1(continued) 

DATA QUALITY EVALUATION FOR INORGANIC ANALYSES AT TA-33 

SUITE REQUEST COMMENTS 
NUMBER 

lnorganics 2189 Because antimony had less than 30% recovery from the spiked sample, all results 
were rejected. Thallium spike recovery was low and results were qualified as 
estimated undetected. Out-of-control aluminum duplicates are ascribed to sample 
inhomogeneity . Blanks and interference check samples were in control. Antimony 
and thallium are not identified as potential contaminants at MDA-K. The remaining 
elements in this data package are accepted as relevant for the purposes of this 
RFI. 

lnorganics 2365 All method blanks and interference check samples were in control. Spike 
recoveries were out-of-controllow for antimony and selenium and out-of-control 
high for barium and zinc. Because these analytes are not considered 
contaminants of concern at PRS 33-011 (d), the results are accepted as 
reasonable estimates. No other results were qualified. This data package is 
accepted as relevant for the purposes of this RFI. 

lnorganics 2376 Arsenic, cobalt, nickel, thallium, and zinc were detected in the blanks. Sample 
results less than five times the worst-case detection were qualified as undetected. 
Arsenic, manganese, and selenium spikes were out of control low; Sample results 
were qualified as estimated undetected or estimated low. Duplicate results for 
aluminum were beyond control limits. All other analytical parameters were in 
control. This data package is accepted as relevant for the purposes of this RFI. 

lnorganics 2423 All method blanks and interference check samples were in control. Spike 
recoveries were out-of-controllow for antimony, selenium, and zinc. Duplicate 
results for aluminum were beyond control limits .Because these analytes are not 
considered contaminants of concern at PRS 33-013, the results are accepted as 
reasonable estimates. No other results were qualified. This data package is 
accepted as relevant for the purposes of this RFI. 

lnorganics 2758 Mercury was found in the blank at a concentration between the instrument 
detection limit and the estimated detection limit. The matrix spike and duplicate 
QC analysis was performed on a sample from a different request number. No 
results were qualified. This data package is accepted as relevant for the purposes 
of this RFI. 

September 26, 1997 B-2 TA-33 RFI Report 



RFI Report 

TABLE B-2 

DATA QUALITY EVALUATION FOR RADIOCHEMISTRY ANALYSIS AT TA-33 

SUITE REQUEST COMMENTS 
NUMBER 

Total uranium 2112 Blank, matrix spike, and duplicate analyses were in control for 
uranium. No anomalies were noted. No results were qualified. This 
data package is accepted as relevant for the purposes of this RFI. 

Total uranium 2118 Blank, matrix spike, and duplicate analyses were in control for 
uranium. No anomalies were noted. No results were qualified. This 
data package is accepted as relevant for the purposes of this RFI. 

Total uranium 2136 No anomalies were noted. No results were qualified. This data 
package is accepted as relevant for the purposes of this RFI. 

Tritium, uranium 2178 Matrix spike and duplicate analyses were in control for all analytes. 
Tritium found in blanks was attributed to high tritium in the samples. 
No other anomalies were noted. No results were qualified. This data 
package is accepted as relevant for the purposes of this RFI. 

Uranium, 2190 Matrix spike and duplicate analyses were in control for uranium. 
plutonium Tritium duplicates differed by 2.16%. Plutonium matrix spike were 

reported from another request. Plutonium results were reported below 
minimum detection limit and were qualified as undetected. No other 
anomalies were noted. This data package is accepted as relevant for 
the purposes of this RFI. 

Tritium 2195 Matrix spike, blanks, and duplicate analyses were in control for all 
analytes. Estimated quantitation limit for tritium was greater than the 
minimum detection limit due to high tritium activities in the samples. 
No other anomalies were noted. No results were qualified. This data 
package is accepted as relevant for the purposes of this RFI. 

Tritium 2232 Blanks, and duplicate analyses were in control for all analytes. No 
matrix spike was analyzed. No other anomalies were noted. No results 
were qualified. This data package is accepted as relevant for the 
purposes of this RFI. 

Isotopic uranium 2366 The reporting limit for the three isotopes was raised due to blank 
contamination. No other anomalies were noted. No results were 
qualified. This data package is accepted as relevant for the purposes 
of this RFI. 

Total uranium 2366 No anomalies were noted. No results were qualified. This data 
package is accepted as relevant for the purposes of this RFI. 

Isotopic uranium 2377 The reporting limit for the three isotopes was raised due to blank 
contamination. No interference check sample was provided for 
uranium-235 and -238. No other anomalies were noted. No results 
were qualified. This data package is accepted as relevant for the 
purposes of this RFI. 

Total uranium 2377 No anomalies were noted. No results were qualified. This data 
package is accepted as relevant for the purposes of this RFI. 

Total uranium 2424 No anomalies were noted. No results were qualified. This data 
package is accepted as relevant for the purposes of this RFI. 

Total uranium 2759 No anomalies were noted. No results were qualified. This data 
package is accepted as relevant for the purposes of this RFI. 
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TABLE B-3 

DATA QUALITY EVALUATION FOR VOLATILE ORGANICS AT TA-33 

SUITE REQUEST COMMENTS 
NUMBER 

VOCs 2176 No anomalies were noted. No results were qualified. This data 
package is accepted as relevant for the purposes of this RFI. 

VOCs 2188 No anomalies were noted. No results were qualified. This data 
package is accepted as relevant for the purposes of this RFI. 

TABLE B-4 

DATA QUALITY EVALUATION FOR SEMI-VOLATILE ORGANICS AT TA-33 

SUITE REQUEST COMMENTS 
NUMBER 

SVOCs 2110 Because these samples were judged to have possible interferences, they were 
processed by EPA Method 3640 using a cleanup technique. Although internal 
standards were in control, five samples had no surrogates recoveries; a sixth had 
low recoveries. These were reextracted and reanalyzed up to three times. The 
reextracted samples missed holding times. All results were qualified as rejected or 
undetected. Data package from this package is being reported with qualifiers. 

SVOCs 2116 Holding times were met. Surrogate recoveries were in control. Bis(2-
ethylhexyl)phthalate and di-n-butylphthalate were detected in the blank. All results 
were qualified as undetected in the samples. The detection limit for 4-nitroaniline 
was above the contract required estimated quantitation limit. Neither of these 
compounds are of concern at 33-008(b). No other anomalies were noted. No 
results were qualified. This data package is accepted as relevant for the purposes 
of this RFI. 

SVOCs 2134 Holding times were met. Surrogate recoveries were in control. All internal stand 
recoveries were in control. The samples were extracted three times. Results from 
the first two extractions were not reported because of problems with cleanup and 
surrogate and spike recoveries. Results from the third extractions were reported. 
For the third extraction, insufficient sample remained to perform matrix spike and 
matrix spike duplicate analyses, so blanks were spiked instead. One spike 
recovery was slightly high (110% vs. the limit of 109%). Three samples produced 
dark colored extracts that disabled the instruments. These samples were 
reanalyzed at a 1 :5 dilution. Because no results were qualified by data validation, 
this data package is accepted as relevant for the purposes of this RFI. 

SVOCs 2176 Bis(2-ethylhexyl)phthalate was detected in the blank. All results were qualified as 
undetected in the samples. No other anomalies were noted. No results were 
qualified. This data package is accepted as relevant for the purposes of this RFI. 

SVOCs 2188 Bis(2-ethylhexyl)phthalate was detected in the blank. All results were qualified as 
undetected in the samples. The detection limit for 4-nitroaniline was above the 
contract required estimated quantitation limit. Neither of these compounds are of 
concern at MDA-K. No other anomalies were noted. No results were qualified. This 
data package is accepted as relevant for the purposes of this RFI. 

SVOCs 2339 Internal standard recovery was low in five samples, their reruns, duplicates, matrix 
spikes, or matrix spike duplicates. Various analytes were qualified as noted in the 
tables in Section 5.6 for PRS 33-017. Surrogates recoveries were in control except 
in sample 0333-96-0142, in which the surrogates were diluted. Bis(2-
ethylhexylphthalate was found in the blank and was qualified as undetected in 
relevant samples. All other parameters were in control. Because most SVOCs 
detected were derived from asphalt, these data are considered acceptable for the 
purposes of this report. 
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TABLE B-5 

DATA QUALITY EVALUATION FOR PCBs AT TA-33 

SUITE REQUEST COMMENTS 
NUMBER 

PCBs 2143 Extraction times were met. All method blanks and surrogate 
recoveries were in control. Retention time for all samples were in 
control. No data were qualified. This data package is accepted as 
relevant for the purposes of this RFI. 

PCBs 2364 Extraction times were met. All method blanks and surrogates were in 
control. Retention time windows for surrogates were not provided by 
the analytical laboratory, and a retention time shift of 0.4 minute was 
noted for 2,4,5,6-tetrachloro-m-xylene. Although all sample results 
were qualified, results were accepted by the field unit decision team 
because all surrogate recoveries were in control and retention times 
for surrogate decachlorobiphenyl were not compromised. This data 
package is accepted as relevant for the purposes of this RFI. 

PCBs 2367 Because no retention time window was given for the surrogates, the 
results were qualified with professional judgment required. Matrix 
spikes and matrix spike duplicates could not be quantified because 
the spiked sample had relatively high levels of Aroclor 1248 and 1260. 
Because surrogate recovery was in control and ranged between 73% 
and 107%, results were accepted as valid. 

PCBs 2393 Extraction times were met. All method blanks and surrogates were in 
control, although surrogates in four of eight samples were diluted. 
Retention times for all samples were in control. No data were qualified. 
This data package is accepted as relevant for the purposes of this 
RFI. 

TABLE B-6 

DATA QUALITY EVALUATION FOR HIGH EXPLOSIVES AT TA-33 

SUITE REQUEST COMMENTS 
NUMBER 

High explosives 2113 Blanks, laboratory control samples, and surrogates were in control. 
Holding times were met. No anomalies were noted. No results were 
qualified. This data package is accepted as relevant for the purposes 
of this RFI. 

High explosives 2401 Extraction times were met. All method blanks and surrogate 
recoveries were in control. No data were qualified. This data package 
is accepted as relevant for the purposes of this RFI. 
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0 

Summary : 33-002(b) Sump Dose File: 33002B.DAT 

Menu 

Dose Conversion Factor (and Related) Parameter Summary 
File: DOSFAC.BIN 

Parameter 
Current 
Value 

Parameter 
Default Name 

-----+-------------------------------------------------------------+-----------+-----------+--------------
B-1 Dose conversion factors for inhalation, mrem/pCi: 
B-1 H-3 6.400E-08 6.400E-08 DCF2( 1) 

D-1 Dose conversion factors for ingestion, mrem/pCi: 
D-1 H-3 6.400E-08 6.400E-08 DCF3( 1) 

D-34 Food transfer factors: 
D-34 H-3 

' 
plant/soil concentration ratio, dimensionless 4.800E+OO 4.800E+OO RTF( 1,1) 

D-34 H-3 
' 

beef/livestock-intake ratio, (pCi/kg) I {pCi/d) 1. 200E-02 1.200E-02 RTF( 1,2) 
D-34 H-3 

' 
milk/livestock-intake ratio, (pCi/L) I (pCi/d) 1.000E-02 1.000E-02 RTF( 1,3) 

D-5 Bioaccumulation factors, fresh water, L/kg: 
D-5 H-3 fish 1.000E+OO 1.000E+OO BIOFAC( 1, 1) 
D-5 H-3 crustacea and mollusks 1.000E+OO 1.000E+OO BIOFAC( 1,2) 
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Summary : 33-002(b) Sump Dose File: 33002B.DAT 

Site-Specific Parameter Summary 
0 I I User I Used by RESRAD Parameter 
Menu Parameter Input Default (If different from user input) Name 
-----+--------------------------------------------------+-----------+-----------+--------------------------------+--------------
ROll Area of contaminated zone (m**2) 9.000E+00 l.OOOE+04 AREA 
ROll Thickness of contaminated zone (m) 8.000E+00 2.000E+OO THICKO 
ROll Length parallel to aquifer flow (m) not used l.OOOE+02 LCZPAQ 
ROll Basic radiation dose limit (mrem/yr) 3. OOOE+Ol 3. OOOE+Ol BRDL 
ROll Time since placement of material (yr) O.OOOE+OO O.OOOE+OO TI 
ROll Times for calculations (yr) 1. OOOE-01 1. OOOE+OO T ( 2) 
ROll Times for calculations (yr) l.OOOE+OO 3.000E+OO T( 3) 
ROll Times for calculations (yr) l.OOOE+Ol l.OOOE+Ol T( 4) 
ROll Times for calculations (yr) l.OOOE+02 3.000E+Ol T( 5) 
ROll Times for calculations (yr) l.OOOE+03 l.OOOE+02 T( 6) 
ROll Times for calculations (yr) not used 3.000E+02 T( 7) 
ROll Times for calculations (yr) not used l.OOOE+03 T( 8) 
ROll Times for calculations (yr) not used O.OOOE+OO T( 9) 
ROll Times for calculations (yr) not used O.OOOE+OO T(lO) 

R012 
R012 

R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 

R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 

R015 

Initial principal radionuclide (pCi/g): H-3 
Concentration in groundwater (pCi/L) : H-3 

Cover depth (m) 
Density of cover material (g/cm**3) 
Cover depth erosion rate (m/yr) 
Density of contaminated zone (g/cm**3) 
Contaminated zone erosion rate (m/yr) 
Contaminated zone total porosity 
Contaminated zone effective porosity 
Contaminated zone hydraulic conductivity (m/yr) 
Contaminated zone b parameter 
Humidity in air (g/cm**3) 
Evapotranspiration coefficient 
Precipitation (m/yr) 
Irrigation (m/yr) 
Irrigation mode 
Runoff coefficient 
Watershed area for nearby stream or pond (m**2) 
Accuracy for water/soil computations 

Density of saturated zone (g/cm**3) 
Saturated zone total porosity 
Saturated zone effective porosity 
Saturated zone hydraulic conductivity (m/yr) 
Saturated zone hydraulic gradient 
Saturated zone b parameter 
Water table drop rate (m/yr) 
Well pump intake depth (m below water table) 
Model: Nondispersion (ND) or Mass-Balance (MB) 
Well pumping rate (m**3/yr) 

Number of unsaturated zone strata 

1.010E+05 
not used 

O.OOOE+OO 
not used 
not used 
1.600E+00 
l.OOOE-03 
4.000E-01 
2.000E-01 
4.400E+02 
4.050E+00 
8.000E+00 
9.990E-01 
4.800E-01 
O.OOOE+OO 
overhead 
5.200E-01 
not used 
not used 

1.500E+00 
4.000E-01 
2.000E-01 
1.000E+02 
2.000E-02 
5.300E+00 
l.OOOE-03 
l.OOOE+Ol 
ND 
2.500E+02 

not used 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
1.500E+OO 
l.OOOE-03 
1.500E+OO 
l.OOOE-03 
4. OOOE-01 
2.000E-01 
l.OOOE+Ol 
5.300E+OO 
8.000E+OO 
5.000E-Ol 
l.OOOE+OO 
2.000E-01 
overhead 
2.000E-01 
l.OOOE+06 
l.OOOE-03 

1.500E+OO 
4.000E-Ol 
2.000E-01 
l.OOOE+02 
2.000E-02 
5.300E+OO 
l.OOOE-03 
l.OOOE+Ol 
ND 
2.500E+02 

1 

Zero shows Simpson•s rule. 

Sl ( 1) 
Wl( 1) 

COVERO 
DENSCV 
vcv 
DENSCZ 
vcz 
TPCZ 
EPCZ 
HCCZ 
BCZ 
HUMID 
EVAPTR 
PRECIP 
RI 
!DITCH 
RUNOFF 
WAREA 
EPS 

DENSAQ 
TPSZ 
EPSZ 
HCSZ 
HGWT 
BSZ 
VWT 
DWIBWT 
MODEL 
uw 

NS 
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Site-Specific Parameter Summary (continued) 
0 I I User I I Used by RESRAD Parameter 

Menu Parameter Input Default (If different from user input) Name 
-----+--------------------------------------------------+-----------+-----------+--------------------------------+--------------
R015 Unsat. zone 1, thickness (m) not used 4.000E+OO H(1) 
R015 Unsat. zone 1, soil density (g/cm**3) not used 1.500E+OO DENSUZ(1) 
R015 Unsat. zone 1, total porosity not used 4.000E-01 TPUZ(1) 
R015 Unsat. zone 1, effective porosity not used 2.000E-01 EPUZ(1) 
R015 Unsat. zone 1, soil-specific b parameter not used 5.300E+OO BUZ(1) 
R015 Unsat. zone 1, hydraulic conductivity (m/yr) not used 1.000E+01 HCUZ(1) 

R016 Distribution coefficients for H-3 
R016 Contaminated zone (cm**3/g) 
R016 Unsaturated zone 1 (cm**3/g) 
R016 Saturated zone (cm**3/g) 
R016 Leach rate (lyr) 
R016 Solubility constant 

R017 Inhalation rate (m**3/yr) 
R017 Mass loading for inhalation (g/m**3) 
R017 Dilution length for airborne dust, inhalation 
R017 Exposure duration 
R017 Shielding factor, inhalation 
R017 Shielding factor, external gamma 
R017 Fraction of time spent indoors 
R017 Fraction of time spent outdoors (on site) 
R017 Shape factor flag, external gamma 
R017 Radii of shape factor array (used if FS = -1): 
R017 Outer annular radius (m), ring 1: 
R017 Outer annular radius (m), ring 2: 
R017 Outer annular radius (m), ring 3: 
R017 Outer annular radius (m), ring 4: 
R017 Outer annular radius (m), ring 5: 
R017 Outer annular radius (m), ring 6: 
R017 Outer annular radius (m), ring 7: 
R017 Outer annular radius (m), ring 8: 
R017 Outer annular radius (m), ring 9: 
R017 Outer annular radius (m), ring 10: 
R017 Outer annular radius (m), ring 11: 
R017 Outer annular radius (m), ring 12: 

R017 Fractions of annular areas within AREA: 
R017 Ring 1 
R017 Ring 2 
R017 Ring 3 
R017 Ring 4 
R017 Ring 5 
R017 Ring 6 
R017 Ring 7 
R017 Ring 8 
R017 Ring 9 
R017 Ring 10 
R017 Ring 11 
R017 Ring 12 

O.OOOE+OO O.OOOE+OO 
not used O.OOOE+OO 
not used O.OOOE+OO 
O.OOOE+OO O.OOOE+OO 
O.OOOE+OO O.OOOE+OO 

1. 490E+04 8.400E+03 
9.000E-05 2.000E-04 

(m) 3.000E+OO 3.000E+OO 
2.500E+01 3.000E+01 
4.000E-01 4.000E-01 
not used 7.000E-01 
1.840E-01 5.000E-01 
4.600E-02 2.500E-01 
not used 1.000E+OO 

not used 5.000E+01 
not used 7.071E+01 
not used O.OOOE+OO 
not used O.OOOE+OO 
not used O.OOOE+OO 
not used O.OOOE+OO 
not used O.OOOE+OO 
not used O.OOOE+OO 
not used O.OOOE+OO 
not used O.OOOE+OO 
not used O.OOOE+OO 
not used O.OOOE+OO 

not used 1.000E+OO 
not used 2.732E-01 
not used O.OOOE+OO 
not used O.OOOE+OO 
not used O.OOOE+OO 
not used O.OOOE+OO 
not used O.OOOE+OO 
not used O.OOOE+OO 
not used O.OOOE+OO 
not used O.OOOE+OO 
not used O.OOOE+OO 
not used O.OOOE+OO 

2.650E-04 
not used 

1 shows circular AREA. 

DCNUCC( 1) 
DCNUCU ( 1, 1) 
DCNUCS( 1) 
ALEACH( 1) 
SOLUBK( 1) 

INHALR 
MLINH 
LM 
ED 
SHF3 
SHF1 
FIND 
FOTD 
FS 

RAD_SHAPE( 1) 
RAD_SHAPE( 2) 
RAD_SHAPE( 3) 
RAD_SHAPE ( 4) 
RAD_SHAPE( 5) 
RAD_SHAPE( 6) 
RAD_SHAPE( 7) 
RAD_SHAPE( 8) 
RAD_SHAPE ( 9) 
RAD_SHAPE (10) 
RAD_SHAPE ( 11) 
RAD_SHAPE ( 12) 

FRACA( 1) 
FRACA( 2) 
FRACA( 3) 
FRACA( 4) 
FRACA( 5) 
FRACA( 6) 
FRACA( 7) 
FRACA( 8) 
FRACA( 9) 
FRACA(10) 
FRACA(ll) 
FRACA(12) 
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SUmmary : 33-002(b) Sump Dose File: 33002B.DAT 

Site-Specific Parameter Summary (continued) 
0 I I User I I Used by RESRAD Parameter 
Menu Parameter Input Default (If different from user input) Name 
-----+--------------------------------------------------+-----------+-----------+--------------------------------+--------------
R018 
R018 
R018 
R018 
R018 
R018 
R018 
R018 
R018 
R018 
R018 
R018 
R018 
R018 
R018 
R018 

R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 

C14 
C14 
C14 
C14 
C14 
C14 
C14 
C14 
C14 

STCR 
STCR 
STCR 
STOR 
STCR 
STOR 
STCR 
STOR 
STOR 
STOR 

Fruits, vegetables and grain consumption (kg/yr) 
Leafy vegetable consumption (kg/yr) 
Milk consumption (L/yr) 
Meat and poultry consumption (kg/yr) 
Fish consumption (kg/yr) 
Other seafood consumption (kg/yr) 
Soil ingestion rate (g/yr) 
Drinking water intake (L/yr) 
Contamination fraction of drinking water 
Contamination fraction of household water 
Contamination fraction of livestock water 
Contamination fraction of irrigation water 
Contamination fraction of aquatic food 
Contamination fraction of plant food 
Contamination fraction of meat 
Contamination fraction of milk 

Livestock fodder intake for meat (kg/day) 
Livestock fodder intake for milk (kg/day) 
Livestock water intake for meat (L/day) 
Livestock water intake for milk (L/day) 
Livestock soil intake (kg/day) 
Mass loading for foliar deposition (g/m**3) 
Depth of soil mixing layer (m) 
Depth of roots (m) 
Drinking water fraction from ground water 
Household water fraction from ground water 
Livestock water fraction from ground water 
Irrigation fraction from ground water 

C-12 concentration in water (g/cm**3) 
C-12 concentration in contaminated soil (g/g) 
Fraction of vegetation carbon from soil 
Fraction of vegetation carbon from air 
C-14 evasion layer thickness in soil (m) 
C-14 evasion flux rate from soil (1/sec) 
C-12 evasion flux rate from soil (1/sec) 
Fraction of grain in beef cattle feed 
Fraction of grain in milk cow feed 

Storage times of contaminated foodstuffs (days): 
Fruits, non-leafy vegetables, and grain 
Leafy vegetables 
Milk 
Meat and poultry 
Fish 
Crustacea and mollusks 
Well water 
Surface water 
Livestock fodder 

not used 
not used 
not used 
not used 
not used 
not used 
3.650E+01 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
not used 
1.500E-01 
not used 
1.000E+OO 
not used 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

1.600E+02 
1.400E+01 
9.200E+01 
6.300E+01 
5.400E+OO 
9.000E-01 
3.650E+01 
5.100E+02 
1.000E+OO 
1.000E+OO 
1.000E+OO 
1.000E+OO 
5.000E-01 

-1 
-1 
-1 

6.800E+01 
5.500E+01 
5.000E+01 
1.600E+02 
5.000E-01 
1.000E-04 
1.500E-01 
9.000E-01 
1.000E+00 
1.000E+OO 
1.000E+OO 
1.000E+OO 

2.000E-05 
3.000E-02 
2.000E-02 
9.800E-01 
3.000E-01 
7.000E-07 
1. OOOE-10 
8.000E-01 
2.000E-01 

1.400E+01 
1.000E+OO 
1.000E+OO 
2.000E+01 
7.000E+00 
7.000E+OO 
1.000E+OO 
1.000E+OO 
4.500E+01 

DIET(l) 
DIET(2) 
DIET(3) 
DIET(4) 
DIET(5) 
DIET(6) 
SOIL 
DWI 
FrM 
FHHW 
FLW 
FIRW 
FR9 
FPLANT 
FMEAT 
FMILK 

LFI5 
LFI6 
LWI5 
LWI6 
LSI 
MLFD 
DM 
DROOT 
FGWDW 
FGWHH 
FGWLW 
FGWIR 

C12WTR 
C12CZ 
CSOIL 
CAIR 
DMC 
EVSN 
REVSN 
AVFG4 
AVFG5 

STOR_T(1) 
STOR_T(2) 
STOR_T(3) 
STOR,_T(4) 
STOR_T(5) 
STOR_T(6) 
STOR_T(7) 
STOR_T(8) 
STOR_T(9) 
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Summary : 33-002(b) Sump Dose File: 33002B.DAT 

Site-Specific Parameter Summary (continued) 
0 I I User I I Used by RESRAD I Parameter 
Menu Parameter Input Default (If different from user input) Name 
-----+--------------------------------------------------+-----------+-----------+--------------------------------+--------------
R021 Thickness of building foundation (m) not used 1.500E-01 FLOOR 
R021 Bulk density of building foundation (g/cm**3) not used 2.400E+OO DENSFL 
R021 Total porosity of the cover material not used 4.000E-01 TPCV 
R021 Total porosity of the building foundation not used 1.000E-01 TPFL 
R021 Volumetric water content of the cover material not used 5.000E-02 PH20CV 
R021 Volumetric water content of the foundation not used 3.000E-02 PH20FL 
R021 Diffusion coefficient for radon gas (m/sec): 
R021 in cover material not used 2.000E-06 DIFCV 
R021 in foundation material not used 3.000E-07 DIFFL 
R021 in contaminated zone soil not used 2.000E-06 DIFCZ 
R021 Radon vertical dimension of m1x1ng (m) not used 2.000E+00 HMIX 
R021 Average annual wind speed (m/sec) not used 2.000E+00 WIND 
R021 Average building air exchange rate (1/hr) not used 5.000E-01 REXG 
R021 Height of the building (room) (m) not used 2.500E+OO HRM 
R021 Building interior area factor not used O.OOOE+OO FAI 
R021 Building depth below ground surface (m) not used -l.OOOE+OO DMFL 
R021 Emanating power of Rn-222 gas not used 2.500E-01 EMANA(l) 
R021 Emanating power of Rn-220 gas not used 1.500E-01 EMANA(2) 

Summary of Pathway Selections 

Pathway User Selection 
------------------------------+--------------------

1 external gamma suppressed 
2 inhalation (w/o radon) active 
3 plant ingestion suppressed 
4 meat ingestion suppressed 
5 milk ingestion suppressed 
6 aquatic foods suppressed 
7 drinking water suppressed 
8 soil ingestion active 
9 radon suppressed 
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Summary: 33~002(b) sump Dose 

Contaminated Zone Dimensions 

Area: 
Thickness: 

Cover Depth: 
0 

9.00 square meters 
8.00 meters 
0.00 meters 

File: 33002B.DAT 

Initial Soil Concentrations, pCi/g 

H-3 1.010E+05 

Total Dose TDOSE ( t) , mrem/yr 
Basic Radiation Dose Limit = 30 mrem/yr 

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t) 

t (years): O.OOOE+OO 1.000E-01 
TDOSE(t): 5.820E+OO 5.636E+OO 

M(t): 1.940E-01 1.879E-01 
OMaximum TDOSE(t): 5.820E+00 mrem/yr 

1.000E+OO 
4.220E+OO 
1.407E-01 

1.000E+01 
2.328E-01 
7.761E-03 

1.000E+02 
4.515E-14 
1.505E-15 

at t = O.OOOE+OO years 

1.000E+03 
O.OOOE+OO 
O.OOOE+OO 
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Summary : 33-002(b) Sump Dose File: 33002BoDAT 

0 
0 
Radio
Nuclide 

H-3 

Total 
0 

0 
0 
Radio
Nuclide 

H-3 

Total 
O*Sum of 

Ground 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = OoOOOE+OO years 

Water Independent Pathways (Inhalation excludes radon) 
Inhalation Radon Plant Meat Milk 

mrem/yr fract 0 mrem/yr fracto mrem/yr fracto mrem/yr fracto mrem/yr fracto mrem/yr fracto 
--------- --------- ---------

Soil 

mrem/yr fract 0 

OoOOOE+OO OoOOOO 5o820E+OO Oo9999 OoOOOE+OO OoOOOO OoOOOE+OO OoOOOO OoOOOE+OO OoOOOO OoOOOE+OO OoOOOO 4o884E-04 Oo0001 
=======::= ========= ========= 

OoOOOE+OO OoOOOO 5o820E+OO Oo9999 OoOOOE+OO OoOOOO OoOOOE+OO OoOOOO OoOOOE+OO OoOOOO OoOOOE+OO OoOOOO 4o884E-04 Oo0001 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t OoOOOE+OO years 

Water Dependent Pathways 
Water Fish Radon Plant Meat Milk 

mrem/yr fracto mrem/yr fracto mrem/yr fracto mrem/yr fracto mrem/yr fracto mrem/yr fract. 
--------- --------- --------- --------- --------- ---------
OoOOOE+OO OoOOOO OoOOOE+OO OoOOOO OoOOOE+OO OoOOOO OoOOOE+OO OoOOOO OoOOOE+OO OoOOOO OoOOOE+OO OoOOOO 
========= ========= ========= ========= ========= ========= 
OoOOOE+OO 000000 OoOOOE+OO OoOOOO OoOOOE+OO OoOOOO OoOOOE+OO OoOOOO OoOOOE+OO OoOOOO OoOOOE+OO OoOOOO 
all water independent and dependent pathways 0 

All Pathways* 

mrem/yr fract 0 

5o820E+OO 1o0000 

5o820E+OO 1o0000 
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0 
0 

Summary : 33-002(b) Sump Dose File: 33002B.DAT 

Ground 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways {p) 
As mrem/yr and Fraction of Total Dose At t = 1.000E-01 years 

Water Independent Pathways (Inhalation excludes radon) 
Inhalation Radon Plant Meat Milk Soil 

Radio- ---------------- ---------------- ---------------- ---------------- ---------------- ---------------- ----------------
Nuclide mrem/yr fract. 

H-3 O.OOOE+OO 0.0000 

Total 
0 

O.OOOE+OO 0.0000 

mrem/yr 
---------
5.635E+OO 
========= 
5. 635E+OO 

fract. mrem/yr fract. 
---------

0.9999 O.OOOE+OO 0.0000 
========= 

0.9999 O.OOOE+OO 0.0000 

mrem/yr fract. mrem/yr fract. mrem/yr fract. 
--------- --------- ---------
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
========= ========= ========= 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t 1.000E-01 years 

Water Dependent Pathways 0 
0 Water Fish Radon Plant Meat Milk 
Radio- ---------------- ---------------- ---------------- ---------------- ----------------
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. 

H-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O*Sum of all water independent and dependent pathways. 

mrem/yr 
---------
O.OOOE+OO 
========= 
O.OOOE+OO 

fract. 

0.0000 

0.0000 

mrem/yr fract. 
---------
O.OOOE+OO 0.0000 
========= 
O.OOOE+OO 0.0000 

mrem/yr 
---------
O.OOOE+OO 
========= 
O.OOOE+OO 

fract. 

0.0000 

0.0000 

mrem/yr fract. 
---------
4.729E-04 0.0001 
========= 
4.7298-04 0.0001 

All Pathways* 

mrem/yr fract. 
---------
5. 636E+00 1.0000 
========= 
5.636E+OO 1.0000 
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Summary : 33-002(b) Sump Dose File: 33002B.DAT 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = l.OOOE+OO years 

0 Water Independent Pathways (Inhalation excludes radon) 
0 Ground Inhalation Radon Plant Meat Milk 
Radio
Nuclide mrem/yr fract. mrem/yr 

---------
fract. mrem/yr 

---------
fract. mrem/yr fract. mrem/yr fract. 

--------- ---------
H-3 O.OOOE+OO 0.0000 4.219E+OO 0.9999 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total 
0 

0 
0 

========= ========= ========= ========= 
O.OOOE+OO 0.0000 4.219E+OO 0.9999 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and 
As mrem/yr and Fraction of Total Dose At t 1.000E+OO years 

Water Dependent Pathways 
Fish Radon Plant Meat 

mrem/yr fract. 
---------
O.OOOE+OO 0.0000 
========= 
O.OOOE+OO 0.0000 

Pathways (p) 

Milk 

Soil 

mrem/yr fract. 
---------
3.541E-04 0.0001 
========= 
3.541E-04 0.0001 

All Pathways* 
Radio- ---------------- ---------------- ---------------- ---------------- ---------------- ---------------- ----------------
Nuclide mrem/yr fract. mrem/yr fract. fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr 

H-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O*Sum of all water independent and dependent 

---------
O.OOOE+OO 
========= 
O.OOOE+OO 
pathways. 

---------
0.0000 O.OOOE+OO 

========= 
0.0000 O.OOOE+OO 

--------- ---------
0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.220E+OO 1.0000 

========= ========= 
0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.220E+OO 1.0000 
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Summary : 3J-002(b) Sump Dose File: 33002B.DAT 

0 
0 
Radio
Nuclide 

H-3 

Total 
0 

0 
0 
Radio
Nuclide 

H-3 

Total 
O*Sum of 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways {p) 
As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years 

Water Independent Pathways (Inhalation excludes radon) 
Ground Inhalation Radon Plant Meat Milk 

---------------- ---------------- ---------------- ---------------- ----------------
mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

--------- --------- --------- --------- ---------
O.OOOE+OO 0.0000 2.328E-01 0.9999 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

========= ========= ========= ========= ========= 
O.OOOE+OO 0.0000 2.328E-01 0.9999 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways {p) 
As mrem/yr and Fraction of Total Dose At t 1.000E+01 years 

Water Dependent Pathways 
Water Fish Radon Plant Meat Milk 

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 
--------- --------- --------- --------- --------- ---------

Soil 

mrem/yr fract . 

1.954E-05 0.0001 

1.954E-05 0.0001 

All Pathways* 

mrem/yr fract. 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.328E-01 1.0000 
========= =:======= ========= ========= ========= ========= 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.328E-01 1.0000 
all water independent and dependent pathways. 
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Summary : 33-002(b) Sump Dose File: 33002B.DAT 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As·mrem/yr and Fraction of Total Dose At t = 1.000E+02 years 

0 
0 
Radio
Nuclide 

Ground 

mrem/yr fract. 

H-3 O.OOOE+OO 0.0000 

Total 
0 

O.OOOE+OO 0.0000 

Water Independent Pathways (Inhalation excludes radon) 
Inhalation Radon Plant Meat Milk 

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 
--------- --------- --------- --------- ---------
4.515E-14 0.9999 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
:;;;;======= ========= ========= ========= ========= 
4.515E-14 0.9999 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t l.OOOE+02 years 

Water Dependent Pathways 0 
0 Water Fish Radon Plant Meat Milk 
Radio- ---------------
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. 

H-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O*Sum of all water independent and dependent pathways. 

mrem/yr fract. 
---------
O.OOOE+OO 0.0000 
========= 
O.OOOE+OO 0.0000 

mrem/yr fract. mrem/yr 
--------- ---------
O.OOOE+OO 0.0000 O.OOOE+OO 
========= ========= 
O.OOOE+OO 0.0000 O.OOOE+OO 

fract. 

0.0000 

0.0000 

Soil 

mrem/yr fract. 
---------
3.789E-18 0.0001 
========= 
3.789E-18 0.0001 

All Pathways* 

mrem/yr fract. 
---------
4.515E-14 1.0000 
========= 
4.515E-14 1.0000 
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0 
0 

Summary: 33-002(b) Sump Dose File: 33002B.DAT 

Ground 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t : l.OOOE+03 years 

Water Independent Pathways (Inhalation excludes radon) 
Inhalation Radon Plant Meat Milk 

---------------- ---------------- ---------------- ----------------
Soil 

Radio- ---------------
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

--------- --------- --------- ---------
H-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

========= ========= ========= ========= 
Total 

0 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

0 
0 Water 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t l.OOOE+03 years 

Water Dependent Pathways 
Fish Radon Plant Meat Milk All Pathways* 

Radio- ---------------- ---------------- ---------------- ---------------- ---------------- ---------------- ----------------
Nuclide 

H-3 

Total 
O*Sum of 

mrem/yr 
---------
O.OOOE+OO 
========= 
O.OOOE+OO 
all water 

fract. mrem/yr fract. mrem/yr fract. 
--------- ---------

0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
========= ========= 

0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
independent and dependent pathways. 

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 
--------- --------- --------- ---------
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
========= ========= ========= ========= 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
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Summary : 33-002(b) Sump Dose File: 33002B.DAT 

Dose/Source Ratios SUmmed Over All Pathways 
Parent and Progeny Principal Radionuclide Contributions Indicated 

OParent Product Branch DSR(j,t) (mrem/yr)/(pCi/g) 
(i) (j) Fraction t= O.OOOE+OO l.OOOE-01 l.OOOE+OO l.OOOE+Ol 1.000E+02 l.OOOE+03 

H-3 H-3 l.OOOE+OO 5.762E-05 5.580E-05 4.178E-05 2.305E-06 4.470E-19 O.OOOE+OO 

Branch Fraction is the cumulative factor for the j'th principal radionuclide daughter: CUMBRF(j) 
The DSR includes contributions from associated (half-life 0 0.5 yr) daughters. 

0 
Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

Basic Radiation Dose Limit 30 mrem/yr 
ONuclide 

(i) t= O.OOOE+OO l.OOOE-01 l.OOOE+OO l.OOOE+Ol l.OOOE+02 l.OOOE+03 

H-3 5.206E+05 5.376E+05 7.181E+05 1.301E+07 *9.594E+15 *9.594E+15 

*At specific activity limit 
0 

and 
ONuclide 

(i) 

SUmmed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g) 
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

at tmin time of minimum single radionuclide soil guideline 
at tmax time of maximum total dose= O.OOOE+OO years 
Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) 
pCi/g (years) (pCi/g) 

G(i,tmax) 
(pCi/g) 

H-3 1.010E+05 O.OOOE+OO 5.762E-05 5.206E+OS 5.762E-05 5.206E+05 

BRF(l)*BRF(2)* ... BRF(j). 
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Summary : 33-002(b) Sump Dose File: 33002B.DAT 

ONuclide Parent 
(j) (i) 

H-3 H-3 

Individual Nuclide Dose Summed Over All Pathways 
Parent Nuclide and Branch Fraction Indicated 

BRF(i) DOSE(j,t), mrem/yr 
t= O.OOOE+OO 1.000E-01 1.000E+OO 1.000E+01 l.OOOE+02 l.OOOE+03 

1.000E+OO 5.820E+OO 5.636E+OO 4.220E+OO 2.328E-01 4.515E-14 O.OOOE+OO 

BRF(i) is the branch fraction of the parent nuclide. 

ONuclide Parent 
(j) (i) 

H-3 H-3 

Individual Nuclide Soil Concentration 
Parent Nuclide and Branch Fraction Indicated 

BRF(i) S(j,t), pCi/g 
t= O.OOOE+OO 1.000E-01 1.000E+OO 1.000E+01 1.000E+02 1.000E+03 

1.000E+OO 1.010E+05 9.780E+04 7.323E+04 4.040E+03 7.836E-10 O.OOOE+OO 

BRF(i) is the branch fraction of the parent nuclide. 



RFI Report 

ATTACHMENT 1 PHASE I REPORT FOR PRS 33-002{b) 

Reference: Environmental Restoration Project, September 29, 1995. "RFI Report for MDA K, 

PASs 33-002 (a,b,c,d,e), Field Unit 3," Los Alamos National Laboratory Report LA-UR-95-3624, 

Los Alamos, New Mexico. (Environmental Restoration Project 1995, 1263) 

TA-33 RFI Report ATT-1-1 September 26, 1997 



RFI Report 
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September 26, 1997 ATT-1-2 TA-33 RFI Report 



RFI Report 

4.2 SWMU 33-002(b) Sump TA-33-134 

SWMU 33-002(b) is sump TA-33-134 at MDA K. It is discussed in the RFI Work Plan for 

OU 1122 in Subsections 3.2.2.1, 4.1.4, and 4.2.3.1 (LANL 1992,0784). It is proposed for Phase 

II sampling based on one high tritium result and questions concerning sampling location. 

The sump, constructed in 1955, is a rubble-filled, unlined seepage pit alleged to be 6 ft in 

diameter and 8 ft deep. It might better be described as a dry well. A 3-in. concrete cover 

overlaid by 1 in. of soil originally covered the sump. The cover was broken during sampling by 

Weston personnel in 1989. A sink and floor drain in the south part of TA-33-86 are connected 

to the sump. Archival information indicates that sump TA-33-134 received organic contaminants 

such as ethanol and methanol (less than 5 gal./year), trichloroethene, and tritium-contaminated 

benzene and acetone (about 5 gal./year). The sump may also have received beryllium, 

mercury, and depleted uranium (LANL 1992, 0784). 

The sump lies on a level area about 20 ft south of septic tank T A-33-93. Broken pieces of 

concrete mark the site. The entire area is greatly disturbed and the vegetation consists of 

weeds. Soil is dry, dusty, and sandy with small pumice pebbles at the surface. Subsurface soil 

is sandy with tuff and no organic material at 2.5 ft. 

4.2.1 Previous Investigations 

Weston personnel collected a surface sample at sump TA-33-134 in 1989. Samples were 

analyzed for inorganics, radio nuclides, pesticides, and polychlorinated biphenyls (PCBs). Only 

tritium, at 190 000 pCi/ml in soil moisture, was detected. No moisture analysis was performed 

so no activity per gram of soil can be calculated. 
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levels of greater than 10 J.Lgldl. Results of the modeling effort for TA-33 reveal that 1.66% of 

a hypothetical population of children exposed to 416.3 mg/kg of lead would exceed the 

standard value of 10 J.Lg/dL, indicating that adverse health effects from lead exposure are 

unlikely at this site. 

The same exposure unit used for lead, approximately 0.15 acres east of TA-33-39, was used 

for a preliminary risk assessment for the PAHs (Fig. 4-9). Risk assessment calculations for 

SWMU 33-017 are presented in Appendix D of this RFI report. Results show that the estimated 

carcinogenic risk to construction workers is low at both the mean and the 95% UCL 

concentrations: 2. 7E-07 and 5.6E-07, respectively. Estimated risk to future residents based on 

the mean PAH concentration is 3.1 E-06 and when based on all seven 95% UCLs, estimated risk 

rises to 2.1 E-05. 

4.8.3.4 Ecotoxicological Screening Assessment 

A global ecotoxicological assessment is presented in Subsection 3.2.3 of this RFI report. 

4.8.4 Conclusion and Recommendation 

Based on results of this preliminary risk assessment for SVOCs, further study will be taken in 

this exposure unit, which includes the area extending approximately 130 ft east of shop 

TA-33-39. Phase II sampling will collect additional samples in the vicinity of the elevated 

SVOCs to refine level and extent of contamination (Appendix B). 

5.0 REVISED PHASE I SAMPLING AND ANALYSIS PLANS 

Information gathered since the RFI work plan LA-UR-92-925 was submitted in May 1992 

indicates that six sampling plans are inadequate or inappropriate. Therefore, revised sampling 
-

plans for the PASs listed in Table 5-1 are submitted in Section 5.0. 

5.1 SWMU 33-003(b) MDA-D, East Site 

SWMU 33-003(b) is underground experimental chamber TA-33-6 at MDA D. It is discussed in 

the RFI Work Plan for OU 1122, Subsections 3.5.2.1 and 4.5.3.1 (LANL 1992, 0784). No action 

is proposed for the chamber based on an assessment of exposure pathways. A Phase II 

sampling plan is presented for the surface and subsurface soil component of SWMU 33-003(b). 
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TABLE 5-1 

PRSs WITH REVISED SAMPLING PLANS 

PRS8 DESCRIPTION REASON FOR REVISION 

33-003(b) MDA D subsurface Possible PCBb contamination 

33-004(k) Outfall from TA-33-87 Outfall not located in 1994 campaign. 

33-Q08(a) Landfill at East Site New information on contents 

33-008(b) Landfill at South Site New information on contents 

C-33-001 Transformer at Main Site Phase I sampfing plan for PCBs 

C-33-002 Transformer at East Site Phase I sampling plan for PCBs 

• PRS .. Potential release site. 
b PCB = Polychlorinated biphenyl. 

The chamber was constructed in 1948. It is an 18ft by 18ft octagonal, vault-like structure 11 

ft high, buried with the roof approximately 30 ft below grade. Access was through a 4 ft by 6 

ft elevator shaft at the side of the chamber. The elevator shaft, now filled, was approximately 

46ft deep. Remaining surface indications of the chamber include only an 8ft by 12ft concrete 

pad broken at the east end where the shaft was located. A 6 ft by 10 ft depression remains in 

the area of the shaft. 

The chamber was used for initiator tests involving milligram quantities of beryllium. Polonium-21 0 

(half-life 138 days) was used as a source of alpha particles. Chamber TA-33-6 was used twice, 

once in December 1948 and again in April 1952. The second test destroyed the chamber. 

Debris from the test was ejected through the elevator shaft and spread over the mesa. A 1 o
ft deep crater formed around the chamber (Biackwell1952, 02-034). The crater was later filled 

with the ejected debris and covered with uncontaminated soil (Biackwell1953, 02-035). In 1963 

the depression was refilled (Zia Company 1963, 02-030). 

MDA D is located at East Site. The mesa is level enough so that drainage patterns are not 

evident. The area is covered with weeds interspersed with a few chamisa shrubs. The chamber 

TA-33-6 concrete pad lies approximately 50 ft north of the East Site Road near septic tank 

TA-33-96 and approximately 350 ft south of the rim of Ancho Canyon. 

5.1.1 Previous Investigation 

Existing surface data for SWMU 33-003{b) at East Site includes 16 surface soil samples 

collected by LANL's Environmental Surveillance Program in 1977. The surveillance samples 

were analyzed for tritium, uranium, and cesium-137; all results were within background ranges. 

These data are summarized in the RFI Work Plan for OU 1122 (LANL 1992, 0784}. 
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In 1989 Weston personnel conducted sampling at three boreholes at T A-33-6. Nine subsurface 

samples were collected. Seven were analyzed for uranium, six for inorganics, and seven for 

HE. Three samples were analyzed for VOCs. Results are discussed in Subsection 5.1.3.1 of 

this RFI report. Weston borehole logs indicate the following subsurface materials were 

encountered: 

• LAN33-0023: This borehole was drilled into the elevator shaft to a total 

depth of 47ft. Matrix consisted of fill material with gravel, sand, and tuff 

fragments. Wood was encountered between 8 and 23ft. Gravel persisted 

to 28ft. Rusty wire, metal clips, and chain fragments were encountered at 

43 ft. Three samples were taken from the shaft. 

• LAN33-0024: This borehole was drilled atop the chamber to a depth of 29 

ft. Matrix consisted of tuff fill. The surface sample had numerous small, 

glass fragments. At 18ft, the drill encountered a void. Below the void, sand 

and gravel were intermixed with tuff material. The concrete roof of the 

chamber was encountered at 29 ft. Two samples were taken from the 

borehole. 

• LAN33-0025: This borehole was drilled adjacent to the chamber to a depth 

of 58 ft. The matrix consisted of fill material (sand and gravel) mixed with 

tuff. The upper 1 .5 ft consisted of native soil. Four samples were taken from 

the borehole. 

5.1.2 Field Investigation 

In 1994 LANL ER Project sampling at East Site included five surface samples taken north of 

the chamber. Additional surface samples were taken in the drain field of SWMU 33-004(c). All 

samples were analyzed for inorganics, gamma emitters, and HE. 

In 1994 an archival search was conducted to determine the probable contents of the chambers, 

with emphasis on the composition of the neutron counters. The search revealed the following: 

steel, copper, and aluminum were present in kilogram amounts; lead from solder was probably 

present in gram amounts. Capacitors used in the chamber may have contained Jess than 5 Jb 

total of PCBs. No shielding material (lead, cadmium, paraffin) was used, nor were scintillation 

fluids or uranium (Morgan 1994, 02-088). Beryllium was present in milligram amounts. 

Polonium-21 0 (half-life 138 days) has decayed to undetectable levels. 
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5.1.2.1 Results of Field Surveys 

All sampling points were surveyed. No other field surveys were associated with SWMU 33-

003(b). 

5.1.2.2 Results of Field Screening 

No radiation was detected during routine field screening of sampling locations at SWMU 

33-003(b). 

5.1.3 Screening Assessment 

5.1.3.1 Comparison to Background/SALs 

Chamber Analytes above background UTLs were detected only in Weston samples from 

the LAN33-0023 borehole drilled into the elevator shaft. No analytes were detected above 

background UTLs in Weston boreholes LAN33-0024 and LAN33-0025. Results from borehole 

LAN33-0023 are presented in Table 5·2. Weston results have not received LANL ER QA/QC 

data validation and are presented for information purposes only. 

TABLE 5-2 

ANAL YTES DETECTED ABOVE LANL AND TA-33 BACKGROUND UTLS IN THE TA-33-6 
ELEVATOR SHAFT 

ANALYTE SAMPLE 10 

Cadmium 33-0023-2 

33-0023-3 

Mercury 33-0023-2 

33-0023-3 

Lead 33-0023-2 

Zinc 33-0023-2 

33-0023-3 

• Upper tolerance limit. 
b Screening action level. 

DEPTH 
{ft) 

38-43 

43-47 

38-43 

43-47 

38-43 

38-43 

43-47 

MEDIUM CONCENTRA-
TION (mglkg) 

Rll 7.1 

Rll 4.9 

RU 2.1 

RU 1.1 

RD 79 

RU 852 

RU 652 

LANLUTL8 TA-33 UTL SALb 
(mglkg) (mglkg) (mglkg) 

2.7 2.7 80 

2.7 2.7 80 

0.1 NA0 24 

0.1 NA 24 

39 39 400 

101 62.3 24 000 

101 62.3 24 000 

Surface Area In 1994 LANL ER personnel conducted surface sampling in the vicinity of the 

chamber. Analyses for gamma emitters and inorganics did not detect concentrations above 

LANL and TA-33 background UTLs, with the exception of a possibly anomalous mercury 

concentration of 0.02 mg/kg in sample AAA9608. A laboratory reanalysis of sample AAA9608 

did not detect mercury. Location of Weston and ER sampling points is shown in Fig. 5·1. 
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5.1.3.2 Data Interpretation 

Results of sampling and analysis indicate that no inorganics or radionuclides are present at 

hazardous levels in the area surrounding the chamber. At the time of sampling, PCBs were not 

recognized as a potential contaminant. 

5.1.3.3 Risk Assessment 

No risk assessment was performed for SWMU 33-003(b). The following is a discussion of the 

pathway from the chamber to receptors. It does not address surface or subsurface contamination. 

No remediation is recommended for chamber TA-33-6. This chamber is identical to chamber 

TA-33-4, described in Subsection 4.1. The rationale against further action is described in detail 

in Subsection 4.1.3.3 of this RFI report and is summarized here. 

The source of contamination at the MDA D chambers is material within the underground 

chambers and possibly the elevator shafts. Based upon documentation of experiments 

conducted at MDA D. materials that may be present in the underground chambers include 

steel, copper, aluminum, PCBs, zinc, and milligram or gram amounts of beryllium and lead. The 

HE trinitrotoluene and its detonation products may also be present. Some electrical components 

of the tests may have contained PCBs and the chambers may contain PCBs in amounts 

estimated to be less than 5 lb (Morgan 1994, 02-088). No research data on the fate of PCBs 

under explosive conditions similar to those within the chamber can be found. It is not known 

what percentage of the PCBs remained intact and what percentage are present as combustion 

products. 

ForchamberTA-33-6, SWMU 33-003(b}, the immediate transport mechanism was atmospheric 

dispersion. This mechanism potentially brought contaminants to the surface. This mechanism 

will be investigated in accordance with the sampling plan presented in Subsection 5.1.5 of this 

RFI report. The only current transport medium for any contaminants that remained in the 

chamber after detonation would be through soil sifting through cracks in the chamber or 

through the material used to backfill the elevator shaft. Migration is unlikely because these 

contaminants are most likely to bind to the subsurface fill material, the tuff walls of the shaft, 

and the concrete walls of the chamber. Any remaining PCBs, especially the more heavily 

chlorinated PCBs, will bind to organic material in the soil or to tuff rubble that may have entered 

the chamber. 

September 29, 1995 76 RFI Report for TA-33 



RF!Repon 

The potential for future migration of PCBs and other contaminants from the chamber is 

negligible because of the minimum potential for migration discussed in the preceding paragraph 

and the inaccessibility of contaminated material in the chamber to potential receptors. Because 

the floor of the chamber is approximately 50ft below grade, contaminants are not accessible 

to LANL workers or visitors. A potential future construction scenario is unlikely to expose 

workers to chamber contamination because a typical excavation would not occur at depths 

greater than 12 ft, the average depth of a basement. A residential scenario would not expose 

homeowners to contamination. For these reasons no remediation is recommended for the 

chamber. 

The risk to groundwater is considered negligible. MDA D is located 660 ft above the nearest 

spring on the floor of Ancho Canyon. No springs have been located on the side of the canyon. 

No driving force exists in the chambers to force contaminants through cracks in both tuff and 

basalt layers to groundwater. 

5.1.4 Conclusion and Recommendation 

Based on the argument in Subsection 5.1.3.2 that no pathway exists for contamination to reach 

a receptor, no further investigation of chamber TA-33-6 will be carried out. However, sampling 

prescribed by the RFI work plan was not sufficient to characterize material bulldozed into the 

crater created by the 1952 test, nor were PCBs considered a potential contaminant. Therefore, 

additional Phase I surface and subsurface sampling are proposed for SWMU 33-003(b). 

5.1.5 Phase I Revised Sampling and Analysis Plan 

5.1.5.1 Phase I Sampling Objectives 

Existing surface data for SWMU 33-003(b) at East Site includes 16 surface soil samples 

collected by LANL's Environmental Surveillance program, and 9 samples collected from 3 

boreholes for the 1989 Weston investigation. The surveillance samples were analyzed for 

tritium, uranium, and cesium-137, and all results were within background ranges. The Weston 

borehole samples were analyzed for inorganics, HE, and radionuclides. Results were below 

detection limits or background UTLs. Surface sampling in 1994 did not detect inorganics above 

background UTLs. 
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Concerns that are inadequately addressed by the existing data are: 

• Previous surface data are primarily from locations within approximately 50 

ft of TA-33-6. However, following destruction of the chamber by a large 

experiment that ejected debris from the shaft, debris and soil were bulldozed 

back into the crater. It is possible that the area sampled in 1977 either had 

been scraped off, or consisted of uncontaminated soil used to cover the 

bulldozed material, while contaminants above background and possibly 

even above levels of concern may remain at greater distances from the 

elevator shaft. 

• The Weston survey provided two samples from the refilled volume of the 

crater; that is, the debris and material for which above background field 

radioactivity measurements were reported in 1953. 

Phase I sampling at PRS 33-003(b) is intended to address these concerns, to provide data for 

risk assessment, and (if appropriate) to provide information on the mobility of buried contaminants 

(Fig 5-2). 

• Surface samples A 100ft by 100ft grid-stratified random sampling 

scheme will provide 9 surface samples out to a distance of 150 to 200 ft 

from the elevator shaft. One sample will be taken from each square, with 

the sample location randomly selected within each square. Sampling will 

be conducted north of the East Site road and will avoid other SWMUs when 

possible. 

• Subsurface samples Two holes drilled near the shaft will provide six 

samples from depths of 2 ft to a minimum of 15 ft within the bulldozed 

debris. 

All15 samples will be field screened for PCBs using the PCB D TECH™ kit. PCB-screened 

samples exceeding 1 mg/kg will be submitted for fixed laboratory analysis. Subsurface 

samples will also be analyzed for inorganics. Results of inorganic analyses from the ER 1994 

surface sampling points are adequate to address surface inorganic concerns. Toxicity 

characteristic leaching procedure (TCLP) analyses will be performed on subsurface samples . 

if the total inorganics results (in mg/kg) exceed twenty times the TCLP limit (in mg/L).TCLP 

analyses will determine if buried constituents are leachable. 
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5.1.5.2 Sampling and Analysis 

Phase I sampling will focus on determining the presence of inorganics and PCBs at SWMU 

33-003(b). All samples will be field screened for radioactivity to identify gross concentrations 

of contaminants. Appropriate health and safety precautions will be undertaken according to the 

site-specific health and safety plan. 

Sampling Techniques Surface soil samples will be collected with the spade and scoop 

technique (LANL-ER-SOP-06.09) to a depth of 6 in. Subsurface samples will be collected with 

a hollow-stem auger drill rig outfitted with a continuous sample collection system 

(LANL-ER-SOP-04.01) and will be advanced to a depth of 15ft. The 15ft depth is designed to 

ensure detection of contamination below the clean fill and/or scraped surface horizon. 

The SWMU includes two target areas 

• Elevator shaft Nine surface soil samples (0 to 6 in.) will be collected. 

The 9 grid-stratified random samples taken from a 100ft by 100ft grid will 

result in sampling to a distance of approximately 150 to 200 ft from the 

shaft (Fig. 5-2). These random samples will be field screened for PCBs. 

• Borehole samples Two hollow-stem auger boreholes adjacent to the 

shaft will be drilled to a nominal depth of 15 ft. If soil texture or color 

indicates that the boreholes are not below the bottom of the former 

depression, the boreholes will be advanced below 15ft until that interface 

is reached. These boreholes will be located within 8ft of the shaft and will 

provide 3 analytical samples each. Analytical samples will be collected 

below the cover fill layer and above the bottom of the former depression. 

Selection of analytical sample intervals will be based upon observed 

changes in soil color and texture. Analytical samples will be a minimum 

depth interval of 6 in. each. See Fig. 5-2 for planned sample locations. 

laboratory Analysis Subsurface analytical samples will be field screened by X-ray 

fluorescence (XRF) or laser-induced breakdown spectroscopy (LIBS) for inorganics. All 

samples for which the inorganic concentration exceeds 20 times the TCLP limits will be 

submitted to the laboratory for TCLP analyses. Any sample measuring 1 mg/kg PCBs or above 

by field screening will be submitted for fixed-laboratory analysis. 
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ATTACHMENT 4 PHASE I and INTERIM ACTION REPORTS FOR PRS 33-006{a) 

Reference: Environmental Restoration Project, December 1995 "RFI Report for Potential 

Release Sites 33-004(b), 33-004{c), 33-004{j), 33-004{m), 33-006{a), 33-006(b), 33-007{a), 

33-007{b), 33-01 O(a), 33-01 O{b), 33-01 O(c), 33-01 O{d), 33-01 O(g), 33-01 O(h), 33-011 {b), 

33-011 (c), 33-014, Field Unit 3," Los Alamos National Laboratory Report LA-UR-95-4439, Los 

Alamos, New Mexico. (Environmental Restoration Project 1995, 1288) 

Reference: Environmental Restoration Project, March, 1997. Interim Action Report for Potential 

Release Site 33-006{a), LA-UR-97-641 (Environmental Restoration Project 1997, 02-122). 
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5.4.7.2 Risk Assessment 

No risk assessment was performed for this PAS. 

5.4.8 Ecological Assessment 

5.4.8.1 Ecotoxicological Screening Assessment 

This PAS will be included in EEUs defined for both ecological screening and ecological risk 

assessments. A site inspection of this PAS indicates that it will be adequately addressed in the 

EEUs. 

5.4.8.2 Ecological Risk Assessment 

No ecological risk assessment has been performed for this PAS. An ecological risk assessment 

will be evaluated when an approach is approved by regulators. 

5.4.9 Extent of Contamination 

Contamination was confined to the septic tank at this PAS. Biased sampling was performed in 

the drain field to support a screening decision. No attempt was made to determine the extent 

of contamination at this PAS. 

5.4.1 0 Conclusion and Recommendation 

Based on NFA Criterion 4, a Class Ill permit modification is requested to remove 

PAS 33-004(m) from the HSWA Module of LANL's ACAA operating permit. 

• Sampling was performed at locations most likely to be contaminated. 

• No chemicals were detected at hazardous levels. The expected solvent 

contamination at PAS 33-004(m) was detected at low levels only in the 

septic tank. No chemicals were detected in the drain field. 

• The system is active. 

5.5 PRS 33-006(a) South Site Shot Pad 

PAS 33-006(a) is the shot pad at South Site where implosion studies were conducted. Uranium 

and copper are widespread in soils, but a risk assessment indicates that no unacceptable risk 

is present (Section 5.5.7.2 of this AFI report). All surface uranium analyses at South Site were 

included in the risk assessment regardless of the PAS to which it was originally assigned. 
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Because of widespread shrapnel distribution and documented evidence that approximately 

30% of shrapnel may be contaminated with radioactive material, the PAS may be considered 

for VCA. HE analyses at South Site were compromised by missed holding times. Because 

PAS 33-006(a) covers all of South Site, all surface HE analyses collected under Phase I 

sampling plans for other PASs at South Site have been reassigned to PAS 33-006(a). Limited 

resampling for HE is proposed in a Phase II sampling plan. 

5.5.1 History 

The South Site shot pad is discussed in the AFI Work Plan for OU 1122, Subsections 3.4.2.4 

and 4.4.3.3. PAS 33-006(a) was initially described as a shot pad at South Site. Because 

shrapnel from detonations is widespread, the extent of the PAS has been redefined to cover 

an area with radius of approximately 1.1 mile. 

The buildings at South Site were completed and testing began in June 1950. The X-unit vault 

contained electronic control equipment used to detonate implosion test apparatus. Uranium 

shells holding the initiators were used in implosion tests involving from 275 to 5 000 lb of HE. 

The apparatus and neutron detectors were put into large copper shells for electrical shielding, 

then the entire assemblage was covered by a wooden shack prior to detonation (Hoard 1990, 

02-022). The detonations spread debris, shrapnel, and wood fragments over the entire South 

Site valley and beyond. After the implosion test program was transferred to other LANL groups 

in 1955 or 1956, implosion tests were discontinued at TA-33. The shot pad has been inactive 

since that time. 

Potential contaminants were listed as uranium and inorganics. 

5.5.2 Description 

South Site lies in a small valley about 600ft in diameter. The entire area drains to Chaquehui 

Canyon through a short arroyo. The shot pad atop TA-33-26 is located in the middle of this 

valley. Much of the valley was scraped to bedrock during site construction. The pad itself is 

located directly above X-unit vault TA-33-26 and is approximately 40ft in diameter. The pad 

is covered with sand a foot or more deep. Runoff from the pad enters the main drainage arroyo 

serving the whole of South Site. Soils are thin and bedrock outcrops prevalent in undisturbed 

areas. Chamisa covers large areas of the site. 

Implosion shots spread shrapnel over a wide area at TA-33 and into Bandelier National 

Monument. For that reason, the boundaries of PAS 33-006(a) have been expanded to cover a 

radius 1.1 miles, centered at the shot pad. 
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5.5.3 Previous Investigations 

No previous investigations were conducted at this PAS. 

5.5.4 Field Investigation 

Sampling at PAS 33-006(a) was designed to determine mean contamination and contaminant 

distribution by employing random sampling over a wide area. The work plan specified 38 

surface samples collected at random locations around the shot pad and 11 samples from the 

drainage. Forty-six samples were taken over a wide area at South Site (Table 5.5.4-1) (Figure 

5.5.4-1 ). Eleven samples were taken in the main drainage (Table 5.5.4-2) (Figure 5.4.4-2). All 

samples were analyzed for inorganics, uranium, gamma emitters, and HE. 

Because PRS 33-006(a) covers the entire developed area at South Site, results of sampling 

and analysis attributed to other PRSs are used in subsequent assessment of contaminant 

distribution. In addition to the samples listed in Tables 5.5.4-1 and 5.5.4-2, surface samples 

from nearby PRSs were evaluated for possible contamination from the PRS 33-006(a) 

implosion tests. These included eight surface samples from the tower area of PRS 33-007(b), 

four samples from the burn area PRS 33-014, and four samples from disposal area 

PRS 33-01 O(c). 

TABLE 5.5.4-1 

SUMMARY OF SURFACE SAMPLES TAKEN FOR PAS 33-006(a) 

LOCATIONID SAMPLEID DEPTH MATRIX INORGANICS RADio- HE8 

(ft) NUCLIDES 

33-1321 AAA9769 o-o.5 Soil 19405 19414 17786 

33-1332 AAA9770 o-o.5 Soil 19405 19414 17786 

33-1343 AAA9771 0-0.5 Soil 19405 19414 17786 

33-1354 AAA9772 o-o.5 Soil 19405 19414 17786 

33-1460 AAA9773 0-0.5 Soil 19405 19414 17786 

33-1355 AAA9774 o-o.5 Soil 19405 19414 17786 

33-1356 AAA9775 0-0.5 Soil 19405 19414 17786 

33-1357 AAA9776 0-0.5 Soil 19405 19414 17786 

33-1358 AAA9777 o-o.5 Soil 19405 19414 17786 

33-1464 AAA9778 0-0.5 Soil 19405 19414 17786 

33-1359 AAA9779 0-0.5 Soil 19405 19414 17786 

33-1322 AAA9780 0-0.5 Soil 19405 19414 17786 

33-1323 AAA9781 0-0.5 Soil 19405 19414 17786 

33-1324 AAA9782 0-0.5 Soil 19405 19414 17786 

33-1325 AAA9783 0-0.5 Soil 19405 19414 17786 

33-1326 AAA9784 0-0.5 Soil 19405 19414 17786 
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TABLE 5.5.4-1 (CONTINUED} 

SUMMARY OF SURFACE SAMPLES TAKEN FOR PRS 33-00G(a} 

LOCATION ID SAMPLEID DEPTii MATRIX INORGANIC$ RADIO- HE8 

(ft) NUCLIDES 

33-1327 AAA9785 0-0.5 Soil 19403 19360 1n91 

33-1328 AAA9786 0-0.5 Soil 19403 19360 1n91 

33-1329 AAA9787 0-0.5 Soil 19403 19360 1n91 

33-1465 AAA9788 0-0.5 Soil 19403 19360 1n91 

33-1330 AAA9789 0-0.5 Soil 19403 19360 1n91 

33-1466 AAA9790 0-0.5 Soil 19403 19360 1n91 

33-1331 AAA9791 0-0.5 Soil 19403 19360· . 1n91 

33-1333 AAA9792 0-0.5 Soil 19403 19360 1n91 

33-1334 AAA9793 0-0.5 Soil 19403 19360 1n91 

33-1335 AAA9794 0-0.5 Soil 19396 19462 1n32 

33-1336 AAA9795 0-0.5 Soil 19403 19360 1n91 

33-1337 AAA9796 0-0.5 Soil 19396 19462 1n32 

33-1338 AAA9797 0-0.5 Soil 19396 19462 1n32 

33-1339 AAA9798 0-0.5 Soil 19396 19462 1n32 

33-1340 AAA9799 0-0.5 Soil 19396 19462 1n32 

33-1341 AAA9800 0-0.5 Soil 19396 19462 1n32 

33-1342 AAA9801 0-0.5 Soil 19396 19462 1n32 

33-1467 AAA9802 0-0.5 Soil 19396 19462 1n32 

33-1344 AAA9803 0-0.5 Soil 19396 19462 1n32 

33-1345 AAA9804 0-0.5 Soil 19396 19462 1n32 

33-1346 AAA9805 0-0.5 Soil 19396 19462 1n32 

33-1347 AAA9806 0-0.5 Soil 19396 19462 1n32 

33-1348 AAA9807 0-0.5 Soil 19396 19462 17732 

33-1349 AAA9808 0-0.5 Soil 19396 19462 1n32 

33-1475 AAA9809 0-0.5 Soil 19396 19462 1n32 

33-1350 AAA9810 0-0.5 Soil 19283 19471 17831 

33-1351 AAA9811 0-0.5 Soil 19283 19471 17831 

33-1352 AAA9812 0-0.5 Soil 19283 19471 17831 

33-1353 AAA9813 0-0.5 Soil 19283 19471 17831 

33-1473 AAA9891 0-0.5 Soil 19403 19360 17791 

a HE= High explosives. 
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TABLE 5.5.4·2 

SUMMARY OF DRAINAGE SAMPLES TAKEN FOR PRS 33.006(a) 

LOCATIONID SAMPLEID 

33-1363 AAA9743 

33-1364 AAA9744 

33-1463 AAA9745 

33-1365 AAA9746 

33-1366 AAA9747 

33-1367 AAA9748 

33-1368 AAA9749 

33-1369 AAA9750 

33-1361 AAA9751 

33-1311 AAA9752 

33-1312 AAA9753 

a HE = High explosives. 
b NA = Not analyzed. 

RFI Report for TA-33 

DEPTH(ft} MATRIX INORGANICS 

Q-0.5 Sediment 20384 

o-o.5 Sediment 19264 

o-o.5 Sediment 19264 

o-o.5 Sediment 19264 

Q-0.5 Sediment 19264 

o-o.5 Sediment 19264 

0-0.5 Sediment 19264 

o-o.5 Sediment 19264 

o-o.5 Sediment 19264 

o-o.5 Sediment 20384 

0-0.5 Sediment 20384 

61 

RADIO. HEI PESTI· HERBI· 
NUCUDES CIDES CIDES 

19433 1na9 f\U\b flU\ 

19357 1n33 flU\ NA 

19357 1n33 NA NA 

19357 1n33 NA NA 

19357 1n33 NA NA 

19357 1n33 1n2a 1n2a 

19357 1n33 NA NA 

19357 1n33 NA NA 

19357 1n33 1n2a 1n2s 

19433 flU\ NA NA 

19433 flU\ NA NA 
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Permanent structure Paved road 
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Sample number 
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Source: FIMAD 12/10/94, G102851 
Modified by: cARTography by A. Kron 12/18/95 

Fig. 5.5.4-1. South Site: PRS 33-00G(a), shot pad. Uranium and copper locations not indicated. 
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Fig. 5.5.4-2. South Site: PRS 33-00G(a), drainage. 
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5.5.5 Background Comparison 

Uranium and copper were detected in most PRS 33-006(a) samples. Results for qoth these 

chemicals are included in the discussion of sitewide distribution of uranium and copper 

presented in Section 5.5.9 of this RFI report. All other inorganic concentrations were below 

SALs in both random surface samples and drainage samples. Table 5.5.5-1 lists inorganics, 

except copper, detected above LANL UTLs in the random surface samples. Table 5.5.5-2 lists 

inorganics, except copper, detected above LANL UTLs in the drainage samples. 

TABLE 5.5.5-1 

INORGANICSa WITH CONCENTRATIONS GREATER THAN BACKGROUND UPPER 
TOLERANCE LIMIT FOR PRS 33-Q06{a) SURFACE SAMPLES 

SAMPLEID DEPTH LEAD 
{ft) {mglkg) 

LANLUTLb NfAC 23.3 

TA-33 UTL N/A 25.2 

SALf N/A 400 

AAA9787 o-o.5 11.2 

AAA9791 o-o.5 8.5 

AAA9792 o-o.5 17.5 

AAA9793 o-o.5 12.1 

AAA9795 o-o.5 41.4 

AAA9796 o-o.5 32.3 

AAA9798 o-o.5 8.8 

AAA9799 o-o.5 12.5 

AAA9800 o-o.5 14.5 

AAA9807 o-o.5 18.8 

AAA9807Rg 0-0.5 17.7 

AAA9812 o-o.5 21.0 

AAA9891 0-0.5 51.6 

a Copper results are listed in Section 5.5.9. 
b UTL = Upper tolerance limit. 
c N/A = Not applicable. 
d NA = Not analyzed. 
e NO = Not detected. 
1 SAL= Screening action level. 
o R = Reanalyzed. 

SELENIUM SILVER ZINC 
(mglkg) (mglkg) {mglkg) 

1.7 NAd 50.8 

0.921 Noe 57.3 

380 380 23000 

<0.56 2.3 39.1 

<0.54 <2.2 54.2 

<0.54 2.3 113 

<0.54 0.81 45.8 

<0.52 1.2 40.8 

<0.53 4 66.1 

4.4 <0.78 30.2 

<0.54 2.2 87.8 

<0.52 9.7 86.8 

<0.54 <0.8 54.2 

<0.54 <0.98 51.3 

<.52 <.77 54 

<0.55 0.81 51.8 

Cesium-137 was detected above LANL UTL in seven samples; levels are above TA-33 

background UTL only in two of these samples. Table 5.5.5-3 lists cesium-137 detected above 

LANL UTLs in the random surface samples. 
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TABLE 5.5.5-2 

INORGANICSa WITH CONCENTRATIONS GREATER THAN BACKGROUND UTLs FOR 
PRS 33-oo6(a) 

SAMPLEID DEPTH LEAD 
(ft) (mglkg) 

LANL UTLb NfAC 23.3 

TA-33 UTL NIA 252 

sALe NIA 400 

AAA9745 o-o.5 31.5 

AAA9748 o-o.5 5.7 

a Copper results are listed in section 5.5.9 
b UTL = Upper tolerance limit. 
c N/A =Not applicable. 
d NA = Not analyzed. 
e SAL = Screening action level. 

TABLE 5.5.5-3 

SILVER ZINC 
(mglkg) (mglkg) 

NAd 50.8 

NA 57.3 

380 23000 

<0.75 1160 

0.8 43.1 

RADIONUCLIDES8 WITH CONCENTRATIONS GREATER THAN BACKGROUND 
CONCENTRATIONS FOR PRS 33-006(a) DRAINAGE SAMPLES 

RFI Report for TA-33 

SAMPLEID DEPTH CESIUM-137 
(ft) 

LANL UTLb NJAC 

TA-33 UTL NIA 

SALd NIA 

AAA9796 0-0.5 

AAA9802 0-0.5 

AAA9803 o-o.5 

AAA9807 o-o.5 

AAA9811 0-0.5 

AAA9811Re 0-0.5 

AAA9812 0-0.5 

a Uranium results are listed in section 5.5.9. 
b UTL = Upper tolerance limit. 
c N/A =Not applicable. 
d SAL = Screening action level. 
e R = Reanalyzed. 
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(pCI/g) 

1.4 

2.068 

5.1 

1.612 

2.979 

2.678 

1.505 

1.506 

1.416 

2.085 
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5.5.6 Evaluation of Organics 

About 80% of the data used to assess the level and extent of HE contamination in areas 

affected by the South Site shot pad, PAS 33-006(a), were rejected during data validation. 

These data include samples listed in Tables 5.5.4-1 and 5.5.4-2, and data from surface 

samples taken for PASs 33-007(b), 33-01 O(g), and 33-014, all of which are within boundary of 

PAS 33-006(a) (Fig. 5.0-1 ). Low levels of HE for half a dozen samples were reported with 

qualifiers due to missed holding times. The detailed review of the HPLC scans described in 

Section 4.2.2 increased the number of samples in this group in which low levels of HE could 

be identified. Original estimated results are listed in Table 5.5.6-1. 

Data are sufficiently complete to determine that while there are trace amounts of explosives in 

surface samples at South Site, they are not at levels of concern. Table 5.5.6-1 lists all surface 

HE results (as reported) detected at South Site, including both results that were originally 

reported and those that were added as a result of reevaluation of the raw data, described in 

Section 4.2. The first qualifier is that provided during the reevaluation; the second is that 

applied by the data validators to the original result, which in many cases was reported as below 

the CAQL. 

In general, HE results in these samples are below levels of concern, even if the estimated 

results are multiplied by a factor of 5 to 10 to compensate for missed holding times. A few ADX 

data points would be above the SAL of 4 if the results were multiplied by 5 to 10. One 

questionable ADX result is above SAL. However, a limited resampling campaign is proposed 

in Section 5.5.11 to confirm this assessment. 

TABLE 5.5.6-1 

HIGH EXPLOSIVES DETECTED IN SOUTH SITE SURFACE SAMPLES 

PRS DESCRIPTION DEPTH SAMPLE HEa RESULT SALb EQLC QUALIFIERS 
(ft) (mg/kg) (mg/kg) (mg/kg) 

33-006(a) Drainage Q.0.5 AAA9743 HMX 0.15 3259 1.1 NJAd R9 
33-00S(a) Drainage Q.0.5 AAA9746 ADX 0.59 4.0 0.5 J+.f A 

TNT 0.07 48.4 0.13 J+. A 

33-006(a) Drainage Q.0.5 AAA9749 ADX 0.56 4.0 0.5 J+. A 

33-00S(a) Operational release Q.0.5 AAA9769 HMX 0.30 3 259 1.1 J.g A 

33-00S(a) Operational release Q.0.5 AAA9782 HMX 0.30 3259 1.1 J- A 

ADX 0.20 4.0 0.5 J- A 

TNT 0.27 48.4 0.13 R R 

33-00S(a) Operational release Q.0.5 AAA9793 TICh NIA NIA NIA NIA NIA 

33-006(a) Operational release Q.0.5 AAA9804 Tetryl 0.69 650 0.33 Ji J 

33-00S(a) Operational release Q.0.5 AAA9807 A-DNT 0.50 Nd 0.13 J+. R 

33-006(a) Operational release ().().5 AAA9808 A-DNT 0.66 NC 0.13 J+. J 
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HIGH EXPLOSIVES DETECTED IN SOUTH SITE SURFACE SAMPLES 

PRS DESCRIPTION DEPTH SAMPLE tE 
(fl) 

33-000(a) Operational release ~.5 AAA9811 A-DNT 

1\e 

2-NT 

3-NT 

4-NT 

RDX 

TIC 

33-000(a) Operational release ~.5 AAA9813 A-D NT 

TIC 

33-007(b) Drainage ~.5 AAA9741 HMX 

RDX 

TNB 

33-007(b) Drainage ~.5 AAA9742 HMX 

33-007(b) Gun mount ~.5 AAA9761 HMX 

33-010(h) Surface disposal ~.5 AAA9724 HMX 

33-Q14 Bum area ~.5 AAA9758 HMX 

33-014 Bum area ~.5 AAA9759 A-DNT 

HMX 

RDX 

TNT 
Tetryl 

a HE = High explosives. 
b J+ =Estimated quantity, biased high based on surrogate recovery. 
c R = Rejected. 
d J =Estimated quantity. 
e J- = Estimated quantity, biased low based on surrogate recovery. 
1 UJ = Not detected, quantitative limit reported is estimated. 
g J2 = Estimated from confirmation column data. 

5.5.7 Human Health Assessment 

5.5.7.1 Screening Assessment 

RESULT SAL EQL 
(mglkg) (mWJcg) (mWJcg) 

5.35 NC 0.13 

0.51 33 0.13 

0.16 NC 0.13 

0.51 650 0.13 

0.51 650 0.13 

0.54 4.0 0.5 

NIA N/A NIA 

0.36 NC 0.13 

NIA NIA N/A 

0.30 3259 1.1 

0.50 4.0 0.5 

0.17 3.3 0.13 

0.20 3259 1.1 

0.83 3259 1.1 

0.20 3259 1.1 

0.53 3259 1.1 

1.20 NC 0.13 

0.36 3259 1.1 

8.20 4.0 0.5 

0.81 48.4 0.13 

1.85 650 0.33 

RFI Report 

QUAUFIERS 

J+ J 

J+ J 

J+ J 

J+ J 

J+ J 

J+ J 

NIA NIA 

J 

N/A NIA 

J+ R 

NIA J 

N/A J 

J+ R 

NIA R 

J+ UJk 

J- R 

J21 R 

J2 R 

J2 R 

J2 R 

J2 R 

Uranium and copper were detected above SAL in the soil samples collected for this PRS, and 

will therefore be carried forward through the screening assessment. Based on Phase I random 

sampling, copper and uranium distributions were determined for the area surrounding the pad, 

discussed in Section 5.5.9 of this RFI report. 

Other chemicals identified to be greater than LANL background UTLs were submitted for an 

MCE for noncarcinogenic effects. HE data are used as reported in Table 5.5.6-1, recognizing 

that much of this data is of uncertain quality. The sum of the maxima for the noncarcinogenic 

group is 0.40. The sum of the maxima for the carcinogenic group is 0.13. These results are well 
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below the target value of 1, which indicates a low potential for adverse effects due to exposure 

to these multiple groupings. Therefore, these chemicals are not identified as potentially 

hazardous. The data from Phase II resampling for HE may require us to revisit this MCE in a 

Phase II report. Only one radionuclide (cesium-137) was detected above UTL, but below SAL; 

therefore, no MCE was performed for this grouping. The results of the MCE for this PRS are 

summarized in Table 5.5.7-1. 

TABLE 5.5.7.1-1 

MULTIPLE CONSTITUENT EVALUATION FOR PRS 33-006(a) 

ANALYTE MAXIMUM SOIL SOIL SAL a CONCENTRATION 
CONCENTRATION (mglkg) (mglkg) NORMALIZED TO SAL 

NONCARCINOGENIC EFFECTS 

Lead 51.6 400 0.129 

Selenium 4.4 380 0.012 

Silver 9.7 380 0.026 

Zinc 1160 23000 0.050 

1 ,3,5-Trinitrobenzene 0.17 3.3 0.052 

m-Nitrotoluene 0.51 650 0.001 

Nitrobenzene 0.51 33 0.002 

p-Nitrotoluene 0.51 650 0.001 

RDX 0.5 4 0.12 

HMX 0.30 3259 0.001 

Tetryl 0.69 650 0.001 

Total 0.400 

CARCINOGENIC EFFECTS 

RDX 0.5 4 0.125 

2,4,6-TNT 0.27 48 0.006 

Total 0.131 

a SAL = Screening action level. 

5.5.7.2 Risk Assessment 

No risk assessment was performed for this PRS because the risk assessment for 

PRS 33-01 O(c) indicated elevated uranium and copper posed no unacceptable risk. These two 

contaminants are evaluated in detail in Section 5.11.8 of this RFI report for PRS 33-01 O(c), 

which is in close proximity to this PRS. Because the upper confidence level (UCL) calculated 

for uranium (68.4 mg/kg) is lower than that evaluated as the source term in the 33-01 O(c) 
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analysis (81.5 mg/kg), it is concluded that potential exposure to uranium and copper in soil at 

this site should not result in adverse noncarcinogenic health effects or an unacceptable 

radiation dose to trail users. See Appendix C of this RFI report for risk calculations for 

PRS 33-01 O(c). 

5.5.8 Ecological Assessment 

5.5.8.1 Ecotoxlcological Screening Assessment 

This PRS will be included in EEUs defined for both ecological screening and ecological risk 

assessments. A site inspection of this PRS indicates that it will be adequately addressed in the 

EEUs. 

5.5.8.2 Ecological Risk Assessment 

No ecological risk assessment has been performed for this PRS. An ecological risk assessment 

will be evaluated when an approach is approved by regulators. 

5.5.9 Extent of Contamination 

As expected, uranium and copper are widespread around the shot pad. A total of 46 surface 

soil samples and 11 drainage samples were collected in PRS 33-006(a) to assess the spatial 

distribution of contaminants around the shot pad. Sampling at South Site also included eight 

surface soil samples from the tower area [PRS 33-007(b)], four surface samples from the burn 

pit (PRS 33-014), and four surface samples from a canyons ide disposal area [PRS 33-01 O(g)]. 

Because PRS 33-006(a) overlaps these PRSs, the 16 additional samples from these PRSs can 

be used to extend the area included in this assessment to the north, east, and south, for a total 

of 73 samples. Data for these samples are listed in Table 5.5.9-1, including collocated (CO) 

samples and duplicate laboratory analyses of single samples. 

Total uranium results are available for all 73 samples. Thirty-one, or 42%, of these results 

exceed the LANL background UTL. These are concentrated in the central valley, as shown in 

Figure 5.5.9-1. The shaded area in Figure 5.5.9-1 estimates the boundary of above-background 

uranium contamination. Occasional above-background observations are found outside this 

contour. Within-background observations are found inside this contour. Collocated pairs can 

differ significantly (compare AAA9772 and AAA9773 at the south end of the drainage, for 

example). The overall trend, however, is well defined by the existing samples, except that the 

extent of contamination in the central drainage has not been bounded at the southern end. All 

samples but the northernmost drainage sample are above background. Ten observations 

exceed the uranium SAL of 29 mg/kg. 
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Copper analyses are available for 65 of the samples. Thirty-three, or 46%, of these results 

exceed the background UTL, and six (including the duplicate but not the original analysis of 

AAA9748) exceed the SAL of 3 000 mg/kg. There is a high degree of overlap between the sets 

of samples that exceed background for uranium and for copper, and on a logarithmic scale, the 

correlation between the two measurements is 0.67. 

TABLE 5.5.9-1 

URANIUM AND COPPER IN SOUTH SITE SURFACE SOIL SAMPLES 

SAMPLEID TYPE PRS LOCATION COPPER URANIUM 
(mglkg). (mglkg) 

LANLUTLa N/Ab N/A N/A 30.7 5.1 

TA-33 UTL N/A N/A N/A NCC 4.1 

sALd N/A N/A N/A 2800 29 

AAA9741 Field 33-006(a) Drainage 13.2 (J}e 4.23 (J)f 

AAA9741 Duplicate 33-006{a} Drainage 13.9 NAg 

AAA9742 Field 33-006(a} Drainage 27.5 (J} 407.12h 

AAA9743 Field 33-006(a) Drainage 22.1 (J} 7.01 (J}f 

AAA9744 Field 33-006{a} Drainage 847.of 21.48 (J}f 

AAA9744 Duplicate 33-006(a} Drainage NA 31.78 (J)h 

AAA9745 CO(AAA97 44} 33-006(a} Drainage 5 76o.oh 16.68 (J}f 

AAA9746 Field 33-006(a} Drainage a11.ot 13.51 (J}f 

AAA9747 Field 33-006(a} Drainage 291.ot 6.63 (J}f 

AAA9748 Field 33-006(a} Drainage 1 38o.ot 22.74 (J)f 

AAA9748 Duplicate 33-006(a) Drainage 401o.oh NA 

AAA9749 Field 33-006(a) Drainage 494.ot 20.93 {J)f 

AAA9750 Field 33-006{a) Drainage 60.11 7.55 (J)f 

AAA9750 Duplicate 33-006{a) Drainage NA 6.24 (J)f 

AAA9751 Field 33-006(a) Drainage 1 21o.ot 21.43 (J)f 

AAA9763 Field 33-007(b) Operational release 13.2 0.74 

AAA9764 CO(AAA9763) 33-007{b) Operational release 13.6 0.91 

AAA9765 Field 33-007(b} Gun mount 23.1 1.96 

AAA9766 Field 33-007(b) Operational release 10.6 0.94 

AAA9767 Field 33-007(b) Operational release 31.at 19.27f 

AAA9768 Field 33-007(b) Operational release 10.2 2.45 

AAA9769 Field 33-006{a) Operational release 6 0.54 

AAA9770 Field 33-006(a) Operational release 5.7 0.71 

AAA9771 Field 33-006(a) Operational release 27.6 1.61 

AAA9772 Field 33-006(a) Operational release 183f 11.54f 
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TABLE 5.5.9-1 (CONTINUED) 

URANIUM AND COPPER IN SOUTH SITE SURFACE SOIL SAMPLES 

SAMPLEID TYPE PRS LOCATION COPPER URANIUM 
(mglkg) (mglkg) 

AAA9773 CO(AAA9772) 33-006(a) Operational release 11.1 3.76 

AAA9774 Field 33-006(a) Operational release <5.7 0.47 

AAA9775 Field 33-006(a) Operational release 5.7 1.02 

AAA9776 Field 33-006(a) Operational release 8.8 2.74 

AAA9777 Field 33-006(a) Operational release 5.4 1.58 

AAA9778 Field 33-006(a) Operational release <5.2 0.66 

AAA9779 Field 33-006(a) Operational release 10.5 3.35 

AAA9780 Field 33-006(a) Operational release 7.3 1.48 

AAA9780 Duplicate 33-006(a) Operational release 6.1 1.17 

AAA9781 Field 33-006(a) Operational release <10.5 4.15f 

AAA9782 Field 33-006(a) Operational release 39.2f 14.14f 

AAA9783 Field 33-006(a) Operational release 10 1.18 

AAA9783 Duplicate 33-006(a) Operational release NA 1.75 

AAA9784 Field 33-006(a) Operational release 12.7 2.34 

AAA9785 Field 33-006(a) Operational release 16.4 0.85 

AAA9785 Duplicate 33-006(a) Operational release 18.5 0.90 

AAA9786 Reid 33-006(a) Operational release 539f 825f 

AAA9787 Field 33-006(a) Operational release 25oof 52.41h 

AAA9788 Reid 33-006(a) Operational release soot 30.44h 

AAA9789 Field 33-006(a) Operational release 132of 4.2of 

AAA9790 CO(AAA9789) 33-006(a) Operational release 25.6 3.12 

AAA9791 Field 33-006(a) Operational release 23 3ooh 23.34f 

AAA9792 Field 33-006(a) Operational release 18 100h 7.88t 

AAA9793 Field 33-006(a) Operational release 22.3 1.10 

AAA9794 Field 33-006(a) Operational release 409f 35.24h 

AAA9795 Field 33-006(a) Operational release 1140f 90.94h 

AAA9796 Field 33-006(a) Operational release 318oh 208.85h 

AAA9797 Field 33-006(a) Operational release 8.7 0.45 

AAA9798 Field 33-006(a) Operational release 58.7f 6.o5t 

AAA9799 Field 33-006(a) Operational release 3340h sa.5oh 

AAA9800 Field 33-006(a) Operational release 1210f 84.33h 

AAA9801 Field 33-006(a) Operational release 41f 26.66f 

AAA9802 Field 33-006(a) Operational release 40.2f 9.69f 

AAA9803 Field 33-006(a) Operational release 33f 1.20 

AAA9804 Field 33-006{a) Operational release 9 2.12 

AAA9804 Duplicate 33-006{a) Operational release NA 2.33 
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TABLE 5.5.9-1 (CONTINUED} 

URANIUM AND COPPER IN SOUTH SITE SURFACE SOIL SAMPLES 

SAMPLEID TYPE 

AAA9805 Field 

AAA9806 Field 

AAA9807 Field 

AAA9807 Duplicate 

AAA9808 Field 

AAA9809 Field 

AAA9810 Field 

AAA9811 Field 

AAA9812 Field 

AAA9813 Field 

AAA9891 Field 

AAA9761 Field 

AAA9761 Duplicate 

AAA9762 Field 

AAA9762 Duplicate 

AAA9814 Field 

AAA9815 Field 

AAA9816 Field 

AAA9817 Field 

AAA9817 Duplicate 

AAA9757 Field 

AAA9758 Field 

AAA9759 Field 

AAA9760 Field 

8 UTL = Upper tolerance limit. 
b NIA =Not applicable. 
c NC = Not calculated. 
d SAL = Screening action level. 
e J =Estimate quantity. 
1 Above background UTL. 
g NA = Not analyzed. 
h Above SAL. 

PRS LOCATION 

33-Q06(a) Operational release 

33-006(a) Operational release 

33-006(a) Operational release 

33-006(a) Operational release 

33-Q06(a} Operational release 

33-Q06(a) Operational release 

33-006(a) Operational release 

33-006(a) Operational release 

33-006(a) Operational release 

33-006(a) Operational release 

33-006(a) Operational release 

33-007(b) Gun mount 

33-Q07(b) Gun mount 

33-007(b) Gun mount 

33-007(b) Gun mount 

33-010(g) Canyonside disposal 

33-010(g) Canyonside disposal 

33-010(g} Canyonside disposal 

33-010(g} Canyonside disposal 

33-010(g} Canyonside disposal 

33-014 Bum area 

33-014 Bum area 

33-014 Bum area 

33-014 Bum area 

COPPER URANIUM 
(mg/kg) (mglkg) 

23.9 3.40 

91.5f 6.o5f 

69.8f 3.93 

76.3f NA 

11.5 1.27 

5.5 15.o5f 

NA 0.62 

NA 0.87 

NA 1.35 

NA 0.62 

1 33of 678.3oh 

27.1 12.19f 

25.2 NA 

23.6 3.80 

NA 3.n 

NA 0.55 

NA 0.18 

NA 1.57 

NA 1.16 

NA 1.27 

147f 2.32 

31.6f 1.14 

302f 72.39h 

1450f 3.86 

Low levels of silver were detected near the shot pad and at least 700 ft to the east 

(Figure 5.5.4-1 ). This distribution implies that silver was a component of the implosion 

experiments. Because of its high SAL (383 mg/kg) and spotty distribution, silver is not 

considered a potential concern (Section 5.5.7.1 of this RFI report). 
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Fig. 5.5.9-1. South Site: distribution of uranium and copper. 

RFI Report for TA-33 73 

RFI Report 

- Building or structure 
--Paved road 
--Unimproved road/trail 

• Uranium and copper 
within background range 

+ Uranium above background 
X Copper above background * Both above background 
0 Uranium above SAL 
0 Copper above SAL 

0 Both above SAL 

111111111111111 Area above background 
- uranium contamination 

December 21, 1995 



RFI Report 

Lead was detected at locations near the shot pad, but not at levels of concern (Section 5.5. 7.1 

of this RFI report). Lead bricks and plates were commonly used for shielding against 

radioactivity and anchoring experimental apparatus. Because pieces of lead have been found 

on the surface at South Site, identification of lead is specified in the shrapnel sampling plan in 

Section 5.5.11 of this RFI report. 

5.5.1 0 Conclusion and Recommendation 

PRS 33-006(a) is recommended for limited HE Phase II resampling because HE results at 

South Site were compromised by missed holding times. While focused validation indicates that 

contamination may be low, a limited resampling effort is recommended to verify the assessment 

that HE is not a concern at South Site. The resampling plan is presented in Section 5.5.11.1 

of this RFI report. 

Shrapnel is widespread at South Site, in Chaquehui Canyon, and on adjacent mesa tops. 

During an investigation in 1989, approximately 20% of the shrapnel was found to be radioactively 

contaminated (Buckland 1989, 02-059). A shrapnel pickup VCA will be evaluated and performed 

if appropriate. 

5.5.11 Resampling and Analysis Plan for PRS 33-00G(a) 

Approximately 80% of the data to assess the distribution of HE in areas affected by the shot 

pad [surface samples from PRS 33-006(a), PRS 33-00?(b), PRS 33-01 O(g), and PRS 33-014] 

were rejected by data validation. Review of the HPLC scans for these samples, as described 

in Section 4.2, almost tripled the number of samples in which low levels of HE could be 

identified. In general, HE results in these samples are below levels of concern, even when 

adjusted to compensate for missed holding times. However, a limited resampling campaign is 

proposed to confirm this assessment. Eight South Site surface sampling locations, listed in 

Table 5.5.11-1, will be resampled for HE analysis only. At six locations, the original sampling 

suggests the presence of HE. Two locations are selected to confirm negative results. These 

locations are shown on Figure 5.5.11-1. 
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TABLE 5.5.11-1 

SOUTH SITE HIGH EXPLOSIVES RESAMPLING LOCATIONS 

PRS DESCRIPTION LOCATIONID SAMPLE CRITERIA 

33-006(a) Drainage 33-1360 AAA9741 Drainage w/ most hits 

33-006(a) Drainage 33-1365 AAA9746 High RDX 

33-006(a) Drainage 33-1366 AAA9747 Drainage w/ no hits 

33-006(a) Operational release 33-1351 AAA9811 High A-DNT, other hits, 
high surrogate recovery 

33-006(a) Operational release 33-1353 AAA9813 High A-DNT, unknowns 

33-006(a) Operational release 33-1324 AAA9782 Dirty sample, analytical 
problems 

33-007(b) Gun mount 33-1402 AAA9761 HighHMX 

33-014 Bum area 33-1446 AAA9759 RDX>8, several hits > 1, 
analytical problems 
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APPENDIX C RISK ASSESSMENT CALCULATIONS 

1.0 Risk Assessment for PRSs 33-00G(a) and PRS 33-010(c) 

A risk assessment was performed in accordance with the guidance presented in the 

Risk-Based Corrective Action Process document (ER Project Decision Support Council 1995, 

02-111 ). Radionuclides are evaluated by comparing the estimated annual radiation dose to a 

target dose limit. Nonradionuclides are evaluated by comparison of estimated dose 

(noncarcinogens) or risks (carcinogens) to a target dose. Because this PAS is in an inactive 

area of TA-33, few human exposures are currently occurring. Because of the close proximity 

of this PAS to Bandelier National Monument, future exposures at PAS 33-01 O(c) are evaluated 

for the recreational trail user. 

Appendix C contains supporting data and calculation methodology for PASs 33-006(a), the 

South Site shot pad, and PAS 33-001 O(c), a disposal area that received shot pad debris. 

Section 5.5 of this RFI report discusses PAS 33-006(a). Section 5.11 of this RFI report 

discusses PAS 33-01 O(c). At both PASs, sampling and analysis indicated that uranium and 

copper are the only chemicals of concern. Both PASs are considered in this assessment. 

1.1 Analytical Results and Upper Confidence Limits 

Table C-1 lists the sample results used to calculate upper confidence limits (UCL) for the risk 

assessment. Table C-2 presents the results of the calculations. 

No separate risk assessment is performed for PAS 33-006(a) because the UCLs calculated for 

uranium (68.4 mg/kg) and copper (3194 mg/kg) are lower than that evaluated as the source 

term in the 33-01 O(c) analysis (81.5 mg/kg and 3760 mg/kg respectively). 

1.2 Exposure Assessment 

An exposure unit corresponding to a likely area of activity is traditionally defined in a risk 

assessment. In this case, however, it is more feasible to evaluate exposure within the actual 

bounds of the contaminated area rather than calculate a fraction of a pre-defined exposure 

area corresponding to the contaminated zone. This decision is based on the topography of the 

area which inhibits free access to a large, continuous area, and the sensitivity of radiological 

dose estimates to the true shape and area of the contaminated zone. 
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USE8 

X 

X 
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TABLE C·1 

RESULTS USED FOR RISK ASSESSMENT CALCULATIONS 
ATPRS 33·006(a) AND PRS 33·010(c) 

PRS SAMPLE URANIUM COPPER 

33-006a AAA9772 11.54 183.0 

33-006a AAA9773 3.76 11.1 

33-006a AAA9776 2.74 8.8 

33-006a AAA9782 14.14 39.2 

33-006a AAA9783 1.18 10.0 

33-006a AAA9786 8.25 539.0 

33-006a AAA9787 52.41 2 500.0 

33-006a AAA9788 30.44 300.0 

33-006a AAA9789 4.20 1 320.0 

33-006a AAA9790 3.12 25.6 

33-006a AAA9791 23.34 23 300.0 

33-006a AAA9792 7.88 18 100.0 

33-006a AAA9794 35.24 409.0 

33-006a AAA9795 90.94 1 140.0 

33-006a AAA9796 208.85 3 180.0 

33-006a AAA9798 6.05 58.7 

33-006a AAA9799 58.50 3 340.0 

33-006a AAA9800 84.33 1 210.0 

33-006a AAA9801 26.66 41.0 

33-006a AAA9802 9.69 40.2 

33-006a AAA9803 1.20 33.0 

33-006a AAA9806 6.05 91.5 

33-006a AAA9807 3.93 69.8 

33-006a AAA9808 1.27 11.5 

33-006a AAA9809 15.05 5.5 

33-006a AAA9891 678.30 1 330.0 

33-006a-dr AAA9741 4.23 13.2 

33-006a-dr AAA9742 407.12 27.5 

33-006a-dr AAA9743 7.01 22.1 

33-006a-dr AAA9744 21.48 847.0 

33-006a-dr AAA9745 16.68 5 760.0 
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TABLE C-1 (CONTINUED) 

RESULTS USED FOR RISK ASSESSMENT CALCULATIONS 
ATPRS 33·006(a) AND PRS 33·010(c) 

USE8 PRS SAMPLE URANIUM 

33-006a-dr AAA9746 13.51 

33-006a-dr AAA9747 6.63 

X 33-006a-dr AAA9748 22.74 

X 33-006a-dr AAA9749 20.93 

X 33-006a-dr AAA9750 7.55 

X 33-006a-dr AAA9751 21.43 

33-007b AAA9767 19.27 

33-007b-gm AAA9761 12.19 

33-007b-gm AAA9762 3.80 

X 33-01 Oc AAA9713 54.80 

X 33-01 Oc AAA9714 18.70 

X 33-01 Oc AAA9715 74.80 

X 33-010c AAA9716 11.60 

X 33-010c AAA9717 215.00 

X 33-01 Oc AAA9718 185.00 

33-014 AAA9757 2.32 

33-014 AAA9758 1.14 

33-014 AAA9759 72.39 

33-014 AAA9760 3.86 

a All samples were used for assessment of risk due to surface contamination at 33-006(a). 
X= Sample used for assessment of risk at 33-01 O(c). 

b NA = Not analyzed. 

COPPER 

817.0 

291.0 

1 380.0 

494.0 

60.1 

1 270.0 

31.8 

27.1 

23.6 

NAb 

NA 

NA 

NA 

NA 

NA 

147.0 

31.6 

302.0 

1 450.0 
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TABLE C·2 

CALCULATIONS FOR RISK ASSESSMENT 
AT 33·006(a) AND 33·010(c) 

STATISTIC PRS 33.006(a) PRS 33.010(c) AND LOWER 

Number of samples 

Mvuamean 

MVU variance 

95% UCL b for mean 

a MVU = Minimum variance unbiased. 
b UCL = Upper confidence limit. 

Uranium 

50 

46.1 

13.3 

68.4 

Copper 

44 

1 758 

854 

3 194 

DRAINAGE 

Uranium Copper 

12 6 

51.4 1 852 

16.8 1 071 

81.5 3 760 

Potential exposure pathways that are evaluated for recreational receptors hiking the trails in 

this area include ingestion of soil, dermal contact with soil, inhalation of fugitive dust, and 

exposure to external gamma radiation. 

1.2.1 Estimation of Contaminant Intake 

Intake of nonradioactive analytes (copper) is calculated in a deterministic manner as described 

in the Risk Assessment Guidance for Superfund document, Part A (EPA 1989, 0305). 

Radionuclides are evaluated using the RESRAD computer code, Version 5.6, developed for the 

DOE by Argonne National Laboratory. The RESRAD code provides output directly in the form 

of annual radiation dose as a function of the dose from the radionuclide of interest and its decay 

products. 

Exposure frequency along the trail is assumed to be 50 days per year. Exposure time for the 

trail user along the approximately 50ft portion of trail potentially intersecting the contaminated 

area is assumed to 10 minutes per day, which corresponds to 2 daily walks. Exposure duration 

is assumed to be 9 years which corresponds to an upper-bound estimate on residence time in 

one location (EPA 1989, 0304). Exposure duration is relevant only to nonradionuclides, 

because radionuclide dose is calculated on an annual basis. The exposure parameters used 

in the calculation of intake for nonradionuclides are provided in Table C-3. 

December 21, 1995 C-4 RFI Report for TA-33 



RFI Report 

TABLE C-3 

EXPOSURE PARAMETERS FOR NONRADIONUCLIDE CONTAMINANT INTAKE FOR PRS 
33-010(c) 

PARAMETER ASSUMPTION REFERENCE 

Soil ingestion rate 100 mg/d LANL 1993 

Fraction of daily ingested soil 0.1 BPJa 
for contaminated zone 

Inhalation rate 2.1 m3/hr LANL 1993 

Absorption factor 0.01 for inorganics EPA default 

Adherence factor 0.2 mg/cm2 EPA default 

Surface area exposed 5 000 cm2 EPA default 

Exposure frequency sod/year BPJ 

Exposure time 10 min/d BPJ 

Exposure duration 9year LANL 1993 

Body weight 70 kg LANL 1993 

Particulate emission factor 1E+07 m3/kg LANL 1993 

a BPJ = Best professional judgment. 

Intake of copper via soil ingestion is calculated according to Equation C-1. 

where, 

l k 
_ C; x/Rs xCFxFixEFxED 

nta eing- , 
BWxAT 

(C-1) 

lntake1" 9 
= intake from ingestion of chemical, i, in soil (milligrams per 

kilogram-day), 

C1 = soil exposure concentration of chemical, i (milligrams per kilogram}, 

IRs = soil ingestion rate (milligrams per day), 

CF = conversion factor (1 o-s kilograms per milligram}, 

Fl = fraction from contaminated source, calculated using scenario 

specific exposure units (Section 3.2.4) (unitless}, 

EF = exposure frequency (days per year), 
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ED = exposure duration (years), 

BW = body weight (kilograms), and 

AT = averaging time (365 days per year x years). 

lntake1" 9 
for copper is calculated at 7.4E-05 mg/kg-day. 

Intake of copper via inhalation of fugitive dust is calculated according to Equation C-2. 

where, 

1 k C; x!Ra xETxEFxED 
1nta e. h = , 

m BWxATxPEF 
(C-2) 

lntake1nh = intake from inhalation of chemical, i, in air (milligrams per 

kilogram-day), 

C1 = concentration of chemical, i, in soil (milligrams per kilogram), 

IR
8 = inhalation rate (cubic meters per hour), 

ET = exposure time (hours per day), 

EF = exposure frequency (days per year), 

ED = exposure duration (years), 

BW = body weight (kilograms), and 

AT = averaging time (365 days per year x years) 

PEF = particulate emission factor (m 3/kg) 

lntake1nh for copper is calculated at 2.6E-07 mg/kg-day. 

Intake of copper via dermal absorption is calculated according to Equation C-3. 

where, 

1 k _ ci x cF x ADF x ABS x E~ xED x sAS lnta ederm - __:.... ________ ____,::....._ ___ ~ 

BWxAT 
(C-3) 

lntakederm = absorbed dose from exposure to chemical, i, in soil(milligram 

per kilogram-day) 

C
1 

= soil exposure concentration of chemical, i (milligrams per kilogram), 
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CF = conversion factor (1 o-s kilograms/milligram}, 

ADF = adherence factor of soil to skin (milligrams per square centimeter per 

event}, 

ABS = absorption fraction (unitless, chemical-specific}, 

EFd = exposure frequency for soil dermal contact (days per year}, 

ED = exposure duration (years}, 

SA = skin surface area available for soil contact (square centimeter}, 

BW = body weight (kilograms}, and 

AT = averaging time (365 days per year x years}. 

lntakederm for copper is calculated at 7.4E-05 mg/kg-day. 

RFI Report 

Although intake parameters are not provided for radionuclide contaminants, selected input 

parameters specific to the RESRAD code is provided in Table C-4. Copies of the summary 

RESRAD output files, including all input parameters, are provided in Attachment C-1 of this 

appendix. 

TABLE C-4 

SELECTED RESRAD CODE INPUT PARAMETERS FOR PRS 33-010(c) 

PARAMETER ASSUMPTION 

Area of contaminated zone 1 500m2 

Thickness of contaminated zone 3m 

Depth of uncontaminated cover soil, Om 

Evapotranspiration coefficient 0.999 (RESRAD maximum} 

Contaminated zone erosion rate om/year 

Soil ingestion rate 35 g/year 

Inhalation rate 18 400m3/year 

Time fraction of year, indoors 0 

Time fraction of year, outdoors 0.00665 
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1.3 Toxicity Assessment 

The toxicity value used to evaluate noncarcinogenic effects for a contaminant is the reference 

dose (RfD). The RfD has been developed based upon the concept that a threshold dose exists 

below which adverse effects are not likely to be observed. RfDs exist for both chronic and 

subchronic exposures; chronic exposure RfDs were utilized in this risk assessment because 

of the length of the exposure periods involved {9 years). EPA's Integrated Risk Information 

System {IRIS) and Health Effects Assessment Summary Tables were used to identify RfD 

values. 

No RfD values for copper were located in these sources. An oral RfD for copper of 3. 7E-02 mg/ 

kg-day was adopted from the Region IX and Region Ill PRG tables. Copper is an essential 

element in human nutrition. A daily copper intake of 2 mg is considered to be adequate for 

health and normal copper metabolism. Limited data are available on the chronic toxicity of 

copper, however, chronic exposure may cause anemia. 

The ratio of radionuclide exposure to dose is expressed as a dose conversion factor (DCF). 

DCFs used in this risk assessment are default values provided in the RESRAD code and are 

listed in the RESRAD·summary output files in Attachment C-1 of this appendix. The RESRAD 

output files contain DCFs for the radionuclides identified as contaminants as well as DCFs for 

important daughters of the contaminants. Additional information regarding DCFs is provided in 

the Manual for Implementing Residual Radioactive Material Guidelines Using RESRAD, 

Version 5.0 (Yu et. al., 1993, 1177). 

1.4 Risk and Dose Characterization 

1.4.1 Copper 

A hazard quotient (HQ) of unity is used to evaluate potential noncarcinogenic health risk from 

exposure to copper at this PRS. The HQ is calculated according to the following equation. 

HQ = Intake (mg I kg- d) 
RfD (mg/kg-d) 

The HQ summed across all pathways for exposure to copper is 0.004, indicating that exposure 

by a trail user will not result in adverse noncarcinogenic health effects. The uncertainties 

associated with this risk is discussed in the next Section. 
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1.4.2 Radionuclides 

Human health risks associated with radionuclides are evaluated in a dose-based manner. The 

RESRAD computer code, Version 5.6, was used to calculate committed effective dose for 

natural uranium. Dose contribution by daughter products is included in the dose estimates for 

the primary radionuclides. The calculated 95% UCL of 81.5 mg/kg was converted to isotopic 

concentrations in pCi/g assuming the following abundances and specific activities for natural 

uranium: 

The calculated dose is compared to a 15 mrem/year dose level, which is the annual dose limit 

proposed in EPA's Radiation Site Cleanup Regulation, 40 CFR 196. The dose estimate for 

uranium at this PRS is 0.11 mrem/year, well below the annual dose limit proposed by EPA. 

1.5 Assessment of Uncertainty 

Uncertainty is inherent in may aspects of the risk assessment process and generally arises 

from a lack of knowledge concerning: 

• site conditions; 

• toxicology of the contaminants; and 

• the degree to which an individual will be exposed to those contaminants 

as rejected in the exposure scenario. 

Various assumptions are then made based on information presented in the scientific literature 

or on professional judgment. While some assumptions have significant scientific basis, others 

have much less. The assumptions that introduce the greatest amount of uncertainty and their 

effect on radiation dose and noncarcinogenic risk estimates are discussed below. This 

discussion is qualitative in nature, because the uncertainties associated with risk assessment 

results are often difficult to quantify. 

1.5.1 Toxicology of Copper and Uranium 

Limited data are available on the chronic toxicity of copper. The oral RfD used for this 

assessment was adopted from the EPA Region IX PRG data base, and the type of toxicity 

studies and uncertainty factors applied to calculate this toxicity criteria are unknown. Uncertainty 

factors account for the quality of available data and differences between study animals and 

human populations, and are designed to provide a conservative bias. 
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The DCFs used in the evaluation of radionuclide doses are associated with assumptions that 

contribute to uncertainty in dose estimates. Separate DCFs exist for internal and external 

exposure to radiation. DCFs do not evaluate the effects of radiation on children. Although 

external DCFs are applicable to both men and women, internal DCFs are based on radiation 

effects for an adult male. Gender differences which contribute to uncertainty in applying 

internal DCFs to women include potential differences in sensitivity of sexual organs and effects 

on offspring relating to pregnancy and lactation. 

1.5.2 Exposure Characteristics 

Risks associated with dermal exposure are likely biased in a conservative manner, because the 

adherence factor has not been corrected for exposure time in the contaminated area as was 

the daily soil ingestion rate, and the contaminants at this site are inorganic. Therefore, chronic 

dermal exposure to soil originating in the contaminated zone is unlikely. 

1.6 Conclusions 

The goal of this risk evaluation was to determine whether PRSs 33-01 O(c) and 33-006{a) pose 

a risk to human health or the environment or could be recommended for NFA. Based on the 

environmental data collected, the human health screening assessment identified two 

contaminants in soil, uranium and copper, that are present at concentrations greater than 

SALs. The results of the multiple chemical evaluations suggest that the presence of other 

chemicals in soil at concentrations below SALs should not result in adverse human health 

effects. 

The human health risk assessment evaluated potential exposure to the contaminants by a trail 

user, which is the most likely exposure scenario. The proximity to Bandelier suggests that a 

recreational scenario is most likely. Quantitative estimates of risk (nonradionuclide) and dose 

(radionuclide) were calculated for the contaminants in soil. The results of the human health risk 

assessment suggest that potential exposure to copper and uranium in soil at these PRSs will 

not result in adverse noncarcinogenic health effects or an unacceptable radiation dose to trail 

users under RME conditions. The RME assumptions represent reasonable worst-case conditions, 

and should be evaluated at the upper bound of the dose range calculated within the constraints 

of the RESRAD model using the exposure assumptions presented. 
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RESRAD, Version 5.0," ANL/EAD/LD-2, DOE/CH/8901, Environmental Assessment Division, 

Argonne National Laboratory, Argonne, Illinois. (Yu et al. 1993, 1177) 
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INTERIM ACTION REPORT FOR SHRAPNEL PICKUP ATPRS 33·006(a) 

1.0 INTRODUCTION 

The interim action (lA) for potential release site (PRS) 33-006(a), a shot pad at South Site in 

Technical Area (TA) 33, included picking up large items and pieces of shrapnel scattered over 

a wide area of TA-33 and Bandelier National Monument. 

Implosion tests were conducted at PRS 33-006(a) between 1950 and 1956. The shot pad was 

situated on top of TA-33-26, a vault that contained electronic equipment. Test shots contained 

copper, aluminum, lead, and uranium. Shots were detonated with 275 to 5 000 lb of high 

explosives. Detonation of these shots spread debris and shrapnel over a wide area surrounding 

South Site and across Chaquehui Canyon into Bandelier National Monument. A 1996 radiological 

survey of debris in Chaquehui Canyon indicated that as much as 50% of material may be 

radioactively contaminated. Activities ranged from just above background to 200 000 counts 

per minute. 

Debris from implosion experiments was scattered over a half-mile from the shot pad and had 

washed along channels that drain into Chaquehui Canyon. Historical records from Bandelier 

National Monument indicate that shrapnel was found at the fire lookout tower and in the horse 

stables on monument property. Reconnaissance visits conducted in 1995 confirmed that debris 

had been deposited in the monument. 

From September through November 1996, debris was removed from Bandelier National 

Monument and Chaquehui Canyon within a half-mile radius of the shot pad as specified in the 

lA plan (Environmental Restoration Project 1996, 02-119). The two objectives of the lA for PRS 

33-006(a) at South Site, TA-33 at Los Alamos National Laboratory (LANL), were to 

• reduce potential exposure to radioactively contaminated debris from implosion 

experiments that had been conducted at the shot pad, and 

• prevent off-site movement and migration of contaminated debris from 

Chaquehui Canyon to the Rio Grande and to Cochiti Lake. 
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2.0 INTERIM ACTION 

An lA at PRS 33-006(a), Chaquehui Canyon, and Bandelier National Monument was carried out 

in 1996 on September 4, 5, 6; October 8, 9, 10, 11, 15; and November 8, 11. Debris was 

removed from Bandelier National Monument and from channels in Chaquehui Canyon within 

a half-mile radius of the implosion pad (Fig. 1-1 ). This area was most impacted by implosion 

experiments of the 1950s. 

The lA activities were designed to prevent off-site migration of contaminated debris to the Rio 

Grande and to meet the requirements set by New Mexico State Water Quality Control 

Commission regulations, which prohibit "refuse in a natural watercourse or in a location or 

manner where there is a reasonable probability that the refuse will be moved into a natural 

watercourse by leaching or otherwise." This lA also removed the potential for visitor and worker 

exposure to experimental debris within Bandelier National Monument and the drainages 

around PRS 33-006(a). 

Field personnel walked and searched the areas of concern for debris according to LANL 

methods for surveying DOE sites. Procedures followed the draft Cultural Resources Management 

Team Survey Procedure (LANL 1994, 02-116). To assure that all debris was sighted, field 

personnel walked along a transect at moderate speeds. The ground was searched from left to 

right. Field personnel did not lose sight of each other or stray out of the transect. Two slightly 

different procedures were used for scanning. Which procedure was used depended on the 

character of the area. 

March 1997 

• One procedure was used in the open areas typical of Bandelier National 

Monument. Four field personnel walked along equidistant blocks of land and 

surveyed in linear transects with personnel spaced 16 to 33ft apart. Smaller 

intervals were used in dense vegetation; larger intervals were used in open 

areas. 

• The other procedure was used in channels and in heavily vegetated areas 

of Chaquehui Canyon. Two field personnel, spaced 16 to 33ft apart, walked 

in zigzag transects across the center of the channel and on either end of the 

channel cuts. Smaller intervals were used in dense vegetation and channels 

with small or no bank cuts. Larger intervals were used in open channels. The 

team walked down one channel and up the adjacent channel. All debris 

found in the channels was removed. Debris that was obvious and visible, but 

not within a channel or its cut, was also removed. 

2 Interim Action Report for PAS 33-006(a) 
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Debris was screened, in place, for radioactivity using the Ludlum ESP-1 with beta/gamma 

probe. A metal detector was used to find metal debris in stream channel sediments. 

2.1 Bandelier National Monument 

Activities at Bandelier National Monument were coordinated with National Park Service 

personnel. A field support zone was set up in an area excluded from public access by a locked 

gate. Prior to the pickup, the field team was briefed by a National Park Service archaeologist 

regarding the nature and appropriate treatment of artifacts located in the monument. 

Pickup took place September 4 through 6, 1996. Activities included briefing, set up, and actual 

pickup, which took one and one-half days. Four field team members surveyed the area 

specified in the lA plan on foot. As metal debris was found on the ground, it was screened for 

radioactivity using a direct reading instrument. Old cans and pieces of pottery that were 

scattered throughout the area were not disturbed by field personnel. 

Debris from Bandelier National Monument consisted of one 3-in. diameter piece of nonhazardous/ 

nonradioactive steel. This piece of metal was found on the east side of the road, north of the 

sewage disposal ponds. 

2.2 Chaquehui Canyon 

Activities in Chaquehui Canyon included picking up debris in nine of the channels draining the 

canyon slopes. Pickup took place from October 9 though 15, 1996. Survey and pickup extended 

through the area 1 mile in diameter as specified in the lA plan and continued toward the Rio 

Grande until debris was no longer detected on slopes leading to the river. Field personnel 

worked in pairs within the drainages and adjacent banks. One member of each pair used a 

metal detector to located buried pieces. Obvious and visible debris outside a channel was 

removed; however, the team did not employ archaeological search techniques to locate debris 

outside of channels. 

Debris from T A-33 consisted of 

• neutron detectors, 

• metal scrap from implosion devices, 

• wire, 

• cable, and 

• industrial debris. 
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Twelve neutron detectors were found in Chaquehui Canyon and on the north-facing slopes and 

channels draining into the canyon. The detectors are approximately 3ft long and weigh 65 lb 

each. No oil remained in any detector. Metal scrap from implosion devices consisted of 

aluminum, metal alloys, copper, and iron steel. These pieces ranged in size from 1 in. to 3 ft 

and were found in many shapes and dimensions. Wire and cable ranged up to 3 ft in length. 

Industrial debris consisted of metal buckets, plastic, foam, and metal parts. 

Small and light debris was carried out of the drainages and canyons in heavy bags and/or in 

a backpack. Large and heavy debris was gathered in holding areas in Chaquehui Canyon and 

later carried out of the canyon using an all-terrain vehicle (ATV). 

A total of 1 496 pieces of debris were picked up and removed from TA-33 during the lA. Of this 

debris, 72% was found in the channel that drains the shot pad, and which directly drains a large 

pile of debris from the implosion experiments [PRS 33-010(c)]. Seventy-three percent of the 

debris at TA-33 is nonhazardous/nonradioactive. Twenty-six percent of the debris is radioactive. 

Less than 1% is hazardous and less than 1% is mixed. Table 2-1 and Figure 2-1 present the 

distribution of the debris at PRS 33-006(a) and at Bandelier National Monument. 

TABLE 2-1 

DISTRIBUTION OF DEBRIS FROM PRS 33-00G(a) 

DRAINAGE NONHAZ/ RADIO· HAZARD- MIXED TOTAL MAXIMUM 
NUMBER NONRAD ACTIVE ous PIECES {com) 

0 100 19 1 0 120 9 000 

1 7 1 1 3 12 30 000 

2 12 10 0 1 23 30 000 

3 2 1 0 0 3 1 400 

4 820 250 3 1 1 074 45 000 

5 0 0 0 0 0 NA 
6 3 0 0 0 3 NA 
7 0 0 1 1 2 850 

8 47 29 2 12 90 200 000 

9 42 31 2 1 76 20 000 

10 3 0 0 0 3 NA 
11 8 5 0 0 13 1 100 

12 0 0 0 0 0 NA 
13 0 0 0 0 0 NA 
14 5 5 0 1 11 30 000 
15 40 20 0 0 60 40 000 

16 0 2 0 2 4 1 000 
17 0 0 0 0 0 NA 
18 2 0 0 0 2 NA 
19 0 0 0 0 0 NA 
20 0 0 0 0 0 NA 

TOTALS 1 091 373 10 22 1 496 NA 
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>100 

Drainage 
number 

0 

Sources: U.S.G.S. 7.5' topo. maps: Frijoles, NM and White Rock, NM, 1984 
Modified by: cARTography by A. Kron 2127197 

Fig. 2-1. Distribution of shrapnel found at T A-33 and Bandelier National Monument. 
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Results from radiation screening indicate that radioactivity of the metal debris ranges from just 

above background to 200 000 cpm beta/gamma. A neutron detector contained the highest 

counts of radioactivity. Off the 12 detectors, 10 are radioactive. The mixed pieces of metal 

contain radioactivity up to 55 000 cpm beta/gamma. Swipes were taken from 10% of the 

radioactive debris to analyze for removable surface contamination. Results from this survey 

indicate very little removable surface radioactivity on the debris. 

Suspected hazardous and mixed debris was screened using X-ray fluorescence. The debris 

contained up to 1.2% lead. A sample of the potential hazardous metal submitted for Toxicity 

Characteristic Leaching Procedure analysis indicated that the metal is Resource Conservation 

and Recovery Act hazardous waste. The leachable lead concentration is 7 mg/kg. 

During pickup, debris was held in several places pending removal. Radioactive debris was 

stored in a radioactive material holding area (RMHA) near shot pad TA-33-26 at South Site. 

Nonhazardous/nonradioactive waste was held in a King bag at the same location. Mixed and 

hazardous wastes were held in a satellite accumulation area at East Site. Temporary holding 

areas were set up in Chaquehui Canyon for items too heavy to be hand-carried out of the 

canyon. During the weeks of November 4 and November 11, 1996, debris remaining in 

Chaquehui Canyon was transported to a central location, then removed from the canyon using 

the ATV. Ten ATV trips were made. 

3.0 MONITORING AND CONFIRMATORY SAMPLING 

A purpose of this lA was to permanently remove material that may have migrated into a 

watercourse for possible transport to the Rio Grande. Because the goal was accomplished, no 

long-term monitoring is recommended in Chaquehui Canyon. 

No confirmatory sampling was performed following pickup. Soil contamination at levels of 

concern is not expected because the implosion shots deposited metallic pieces, principally 

copper and aluminum, that are resistant to weathering and decomposition. In addition, the 

pieces were too widely spread to concentrate any contaminants that may have been released 

by weathering. 

This lA concludes work in Chaquehui Canyon and Bandelier National Monument. In a future 

report, recommendations on further action at PRS 33-006(a) will be based on mesa top 

sampling data. 
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4.0 INSPECTION AND MAINTENANCE 

Material removed from the canyon was inspected prior to disposition. PRS 33-01 O(c}, located 

on the mesa near the main channel draining the shot pad, contains debris removed from the 

shot pad during the 1950s operations. The PRS has been stabilized with mesh to prevent debris 

from recontaminating Chaquehui Canyon. The mesh is inspected periodically. 

No maintenance is required for any activity associated with this lA. 

5.0 WASTE MANAGEMENT 

5.1 Waste Storage 

Waste picked up from Bandelier National Monument was placed directly into an area posted 

for nonhazardous/nonradioactive waste at Main Site. At the completion of the pickup, it was 

moved to the centralized storage location at Area 6. 

Waste from TA-33 was temporarily stored in four centralized waste areas during the remedial 

activities. The waste areas and their locations are listed below: 

• Waste area 1, located at the end of the paved road at South Site, consisted 

of one Radiological Waste Holding Area (RWHA) for radioactive waste and 

one posted area for nonhazardous/nonradioactive waste. 

• Waste area 2, located in Chaquehui Canyon directly below the drainage 

from PRS 33-01 O(c), consisted of one RWHA and one posted area for 

nonhazardous/nonradioactive waste. 

• Waste area 3, located in Chaquehui Canyon approximately 200 yards up 

canyon from waste area 2, consisted of one RWHA and one posted area for 

nonhazardous/nonradioactive waste. 

• Waste area 4, a permitted satellite accumulation area adjoining the Field 

Unit 3 trailer at Main Site, consisted of hazardous and mixed waste areas. 

At the completion of the pickup, all radioactive and nonhazardous/nonradioactive waste was 

consolidated to one centralized storage location at Area 6. 
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5.2 Waste Volumes 

Actual volumes of waste generated during the lA, compared with the estimated waste volumes, 

are shown in Table 5-1. Weights of the waste are also listed in the table. 

TABLE 5-1 

ESTIMATED AND ACTUAL WASTE VOLUMES 

SITE LOCATION WASTE TYPE ESTIMATED ACTUAL ACTUAL 
VOLUME VOLUME WEIGHT 

TA-33 Nonhazardous/ 1 yd3 1 yd3 4501b 
nonradioactive 

Radioactive 1 yd3 1.5 yd3 nolb 

Hazardous Oyd3 <0.25 yd3 201b 

Mixed Oyd3 <0.25 yd3 201b 

Bandelier Nonhazardous/ <0.1 yd3 <0.01 yd3 1 lb 
National nonradioactive 
Monument Radioactive <0.1 yd3 Oyd3 -0-

5.3 Waste Disposal 

Waste streams were disposed of as follows: 

• Radioactive waste was stored in four 55-gal drums and one King bag within RWHAs. On 

February 12, 1997, the waste was sent to Area G, TA-54. 

• Nonhazardous/nonradioactive waste is being stored in two 55-gal drums and one King bag 

in posted areas adjacent to the RWHAs. The material is held pending accumulation from 

other TA-33 activities of a sufficient quantity for collection by a commercial recycler. 

• Hazardous and potentially-mixed waste remain in a satellite accumulation area at Main 

Site. 

• Mixed waste may be used in treatability studies to evaluate techniques to separate 

radioactive from hazardous components. 
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6.0 COST AND SCHEDULE 

Estimated and actual costs are given in Table 6-1. Estimated and actual schedules are given 

in Table 6-2. 

TYPE ACTION 

Chaquehui pickup 

Bandelier pickup 

TABLE 6-1 

ESTIMATED AND ACTUAL COSTS 

TASK ESTIMATED 
COSTS 

Administrative Not estimated 

Field removal work $7 200 

Report writinQ $1 200 

Waste management $675 

Radioactive waste disposal fees $300 

Mixed-waste disposal fees Not estimated 

Subtotal 

Administrative Not estimated 

Field removal work $3 600 

Report writinQ $600 

Waste man~_ement $450 

Subtotal 

TOTAL 

ACTUAL 
COSTS 

$7 700 

$26 465 

$2 520 

$675 

$300 

$5 000* 

$42 660 

$330 

$6 620 

$800 

$450 

$8 200 

$50 860 
* Costs are unknown 1f the m1xed waste 1s mcorporated mto a technology demonstration proJect. 
Cost shown is for waste disposal to a mixed-waste permitted facility (Envirocare). 

TABLE 6-2 

ESTIMATED AND ACTUAL SCHEDULE 

TYPE ACTION TASK SCHEDULE ESTIMATED ACTUAL TIME 
TIME 

Chaquehui Canyon Field removal work 1 0/9/96-11/11/96 96 man hours 192 man hours 
pickup 

Report writinQ 2/28/97 16 man hours 50 man hours 

Waste manaQement 8/30/96-2/28/97 9 man hours 9 man hours 

Radioactive waste 3/97 N/A N/A 
disposal 

Bandelier pickup Field removal work 8/30/96-8/31/96 48 man hours 48 man hours 

Report writing 2/28/97 8 man hours 16 man hours 

Waste manaQement 8/30/96-2/28/97 6 man hours 6 man hours 
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ATTACHMENT 5 PHASE I REPORT FOR PAS 33-00S{a) 

Reference: Environmental Restoration Project, September 29, 1995. "RFI Report for TA-33, 

PASs 33-003(a), 33-004(a), 33-00?(c), 33-009, 33-011 (d), 33-013, 33-016, 33-017 and 
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5.2.4 Conclusion and Recommendation 

To adequately assess release of potential contamination by this outfall, a second try at Phase 

I sampling is proposed in conjunction with sampling in landfill SWMU 33-008(b). 

5.2.5 Sampling and Analysis Plan 

During th~ Phase I sampling of landfill SWMU 33-008(b), described in Subsection 5.3 of this 

RFI report, an attempt will be made to locate the pipe. If the pipe is located, samples will be 

collected as follows: if the outfall lies within the boundaries of the landfill, a sample will be taken 

at the soiVtuff interface in the landfill at the point indicated on the· engineering drawing as the 

location of the outfall (Fig. 5-3). If the outfall is located outside the boundaries of the landfill, 

a sample will be taken at that point. This sampling will be considered Phase I reconnaissance 

sampling. The sample will be analyzed in the laboratory for inorganics, VOCs, and SVOCs. 

5.3 SWMU 33-00S(a,b) Landfills at South Site and East Site 

SWMUs 33-008(a,b) are landfills created at TA-33 during a 1984 cleanup of South and East 

Sites. SWMU 33-008(a) is discussed in the RFI Work Plan for OU 1122, Subsections 3.4.2.1 0 

and 4.4. 7 (LANL 1992, 0784). SWMU 33-008(b) is discussed in work plan Subsections 3.5.2.6 

and 4.5.6. After the RFI work plan was submitted, evidence was discovered that the contents 

of the landfill made the proposed trenching sampling plan inappropriate to perform. A revised 

plan is presented here. 

The SWMU 33-008(a) landfill was created in 1984 at South Site when many structures and 

experimental objects were dismantled. The cleanup was intended as an interim action pending 

stricter regulation of LANL cleanup activities. During cleanup, radioactive and salvageable 

material were removed; however, no sampling was done to identify RCRA hazardous wastes. 

Remaining material was buried in the landfill (Buhl 1984, 02-038). 

The SWMU 33-008(b) landfill was created at East Site during the 1984 cleanup. Radioactive 

and salvageable material were removed. Remaining material was buried. The surface was 

leveled and the corners of the landfill marked with metal posts. 

The RFI work plan for OU 1122, approved by EPA in 1993, proposed trenching through each 

landfill to determine if the contents include hazardous material (LANL 1992, 0784). Subsequent 

to submittal of the work plan, photos were discovered that were taken during the cleanup. 

Photos indicate that the buried debris included massive items such as telephone poles and 

railroad ties and that the material is tightly packed within the landfill. It became clear that 

trenching with a backhoe as described in the work plan could not produce the desired samples. 

This section presents an alternate sampling plan. 
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SWMU 33-00S(a) This landfill lies within a horseshoe-shaped berm, TA-33-43, at South 

Site. The floor of the berm appears to be on bedrock. At its highest point, the berm is about 15 

ft high. The landfill grades from the floor to the inside curve of the berm and may be 8ft at its 

deepest point. The four corners of the landfill are marked with metal pipe. Over the years, a 

thick stand of chamisa has grown on the landfill. Some of the buried material has been exposed 

through erosion. 

SWMU 33-00S(b) The landfill at East Site occupies the space between the firing pads east 

of bunker TA-33-87 and shack TA-33-151. According to LANL engineering drawing ENG-C 3304, 

this area may have originally been excavated to provide material for the nearby berms. The fill 

is well compacted and covered; there is no longer any surface indication of its existence. The 

four corners are marked with metal poles. The surface is level and covered with a sparse growth 

of weeds and grasses. Thick stands of chamisa grow along most of the perimeter. 

5.3.1 Previous Investigations 

Prior to 1994 ER sampling, no investigations had been performed for these landfills. 

5.3.2 Field Investigations 

SWMU 33-008(a) During the 1994 sampling campaign, four surface samples were collected 

at the South Site landfill. Three were taken at the lower edge of the landfill. The fourth was 

taken in the drainage leading from the bermed area (Fig. 5-4). All four samples were analyzed 

for inorganics, uranium, gamma emitters and HE. Two samples were analyzed for uranium. 

SWMU 33-008(b) No samples were taken within the East Site landfill boundaries during 

the 1994 sampling campaign. Fig. 5-5 shows the extent of the landfill. 

5.3.2.1 Results of Field Surveys 

No field surveys were associated with SWMUs 33-008(a) or 33-008(b). 

5.3.2.2 Results of Field Screening 

No radiation was detected during routine field screening of sampling locations at SWMU 

33-008(a). 
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5.3.3 Screening Assessment 

5.3.3.1 Comparison to Background/SALs 

SWMU 33-00S{a) Two SVOCs were detected in one sample {Table 5-3). No inorganics, 

gamma emitters, or uranium were detected above LANL and TA-33 background UTLs. 

TABLE 5-3 

SVOCs DETECTED AT LANDFILL SWMU 33-00S{a) 

ANALYTE SAMPLE 10 DEPTH MEDIUM CONCENTRATION SAL1 

~n.) {mglkg) (mglkg) 

Di-n-butylphthalate AAA9675 0-6 Soil 4.1 8000 

Dinitrotoluene AAA9675 0-6 Soil 2 1 

• SAL = Screening action level. 

5.3.3.2 Data Interpretation 

The question of contamination within the landfills has not been addressed. Di-n-butylphthalate, 

a plasticizer, is a common analytical laboratory contaminant and may not be present. 

Dinitrotoluene is a propellant plasticizer. 

5.3.4 Conclusions and Recommendations 

Additional Phase I sampling is recommended for these landfills to assess the possibility of 

contamination. Based on sampling and analyses, recommendations will be developed for the 

disposition of the landfills. 

5.3.5 Further Investigations 

5.3.5.1 Sampling Objectives for SWMU 33-00S(a,b) 

Based on anecdotal evidence and reports of the 1984 activities that created these landfills, 

uranium, beryllium, and lead are likely to be present in small quantities in both landfills. HE or 

their byproducts may be present at the South Site landfill, SWMU 33-00S(a). Field and/or 

laboratory analysis will characterize levels of radioactivity, inorganic hazardous constituents 

(both total and recoverable by TCLP), and HE. 

The landfills are expected to be heterogeneous. Field information will provide information 

about this heterogeneity, including estimates of the volumes of metallic material such as 

cables, of wood material such as telephone poles and railroad ties, and of fill material, as well 
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as identify other types of buried material. Field investigations of the two shallow landfills will 

provide estimates of several parameters associated with these sites: the volumes of each 

landfill, the nature of the landfill contents, levels of radioactive and hazardous constituents, 

and whether or not such constituents, if present, are migrating into the underlying tuff. The 

depth of the fill/tuff interface will be observed in each borehole placed during Phase I sampling. 

The lateral extent of the landfills is known, and the depth wiil provide sufficient information to 

establish the total volume of the landfills. 

Field crews will categorize all excavated material into at least three categories (metal, wood, 

soiVtuff fill), and more if desirable. Additional categories might be established for glass, rubber, 

or other materials if they are encountered. The volume of each type of material in the landfill 

will be estimated based on the relative amounts of each category encountered during drilling. 

This information will also be used to stratify the collection of samples for analysis. 

Samples will be collected from the cored material, both within the landfill (i.e., above the fill/ 

tuff interface), at the interface, and in undisturbed tuff or material beneath the landfill. Analysis 

will determine whether hazardous constituents are present in any stratum at each landfill. The 

TCLP will be performed on one-half the randomly selected soil samples in preparation for 

possible removal of landfilled materials. 

5.3.5.2 Phase I Sampling and Analysis 

Phase I sampling will focus on determining: the volume of the landfills, the nature of the landfill 

contents, the levels of hazardous constituents within the landfills, and possible migration of 

hazardous constituents into underlying soil/tuff. 

All samples will be field screened for radioactivity and organic vapors to identify gross 

concentrations of contaminants. Appropriate health and safety precautions will be undertaken 

according to the site-specific health and safety plan. 

Sampling Techniques Subsurface core samples will be collected with an auger drill rig 

outfitted with a tungsten-carbide tipped core barrel. Although this drill rig would normally drive 

a hollow-stem auger drill string, in this case no augers will be used, only a specially-built 

tungsten carbide-tipped core barrel. This drill string will be cooled and lubricated with 

compressed air and is designed to slowly mill through the various types of landfill debris 

expected to be encountered. The boreholes will be advanced 2-ft into the underlying tuff to a 

nominal depth of 10ft to ensure the detection of contaminants that may have leached from the 

landfill and migrated to the fill/tuff interface or below. 

September 29, 1995 88 RFI Report for TA-33 



RFI Report 

Sampling Summary, SWMU 33-00S(a) Four cored boreholes will be drilled at the South 

Site landfill at random locations within a stratified 2 by 2 grid (four cells approximately 30ft by 

35 ft each) laid over the site as defined by the four posts. Alternate borehole locations will be 

selected within the same grid square if drilling into the underlying tuff is not possible because 

of bit refusal. 

The boreholes will be cored through the landfill surface cover layer, the debris layer, and 2ft 

into the tuff below. Four analytical samples will be collected from each borehole. Two borehole 

samples will consist of actual debris material, one soil sample at the bottom of the landfill 

material immediately above the tuff, and one tuff sample from between 12 in. to 24 in. beneath 

the fill/tuff interface. Debris samples will be selected from the entire landfill in the following 

proportions; one-third fill, one-third wood, one-third other material. Depth intervals of analytical 

samples will be 6 in. the case of tuff or soil and the thickness of the debris when the debris 

samples are being collected. 

Sampling Summary, SWMU 33-00S(b) Six cored boreholes will be drilled at the East Site 

landfill at random within a stratified grid of 2 by 3 (six cells approximately 40 ft by 60ft each) 

laid over the site within the four corner posts. Alternate borehole locations will be selected 

within the same grid square if drilling into the underlying tuff is not possible because of bit 

refusal. 

The boreholes will be cored through the landfill surface cover layer, the debris layer, and 2ft 

into the tuff below. Four analytical samples will be collected from each borehole. Two samples 

will consist of actual debris materials, one soil sample at the bottom of the landfill material 

immediately above the tuff, and one tuff sample from between 12 in. to 24 in. beneath the fill/ 

tuff interface. Debris samples will be selected from the entire landfill in the following proportions; 

one-third fill, one-third wood, one-third other material. Depth intervals of analytical samples will 

be 6 in. the case of tuff or soil and the thickness of the debris when the debris samples are being 

collected. 

Laboratory Analysis Debris samples of landfill material will be field screened for inorganics 

using XRF or LIBS. All soil samples will be analyzed in the laboratory for total inorganics and 

total uranium. TCLP analyses will be performed on samples exceeding 20 times SAL. HE 

analyses will be performed on all samples collected from the South Site landfill. Analysis for 

SVOCs will be performed on all fill samples, tuff/fill interface samples, and the samples taken 

12 to 24 in. beneath the tuff/fill interface. 
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ATTACHMENT 6 PHASE I REPORT FOR PRS 33-00B(b) 

Reference: Environmental Restoration Project, September 29, 1995. "RFI Report for TA-33, 

PASs 33-003(a), 33-004(a), 33-00?(c), 33-009, 33-011 (d), 33-013, 33-016, 33-017 and 

Revised Sampling Plans for PASs 33-003(b), 33-004(k), 33-00S(a), 33-00S(b), C-33-001, 

C-33-002," Los Alamos National Laboratory Report LA-UR-95-3625, Los Alamos, New Mexico. 

(Environmental Restoration Project 1995, 1265) 
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5.2.4 Conclusion and Recommendation 

To adequately assess release of potential contamination by this outfall, a second try at Phase 

I sampling is proposed in conjunction with sampling in landfill SWMU 33-008(b). 

5.2.5 Sampling and Analysis Plan 

During ih~ Phase I sampling of landfill SWMU 33·008(b), described in Subsection 5.3 of this 

RFI report, an attempt will be made to locate the pipe. If the pipe is located, samples will be 

collected as follows: if the outfall lies within the boundaries of the landfill, a sample will be taken 

at the soil/tuff interface in the landfill at the point indicated on the·engineering drawing as the 

location of the outfall (Fig. 5·3). If the outfall is located outside the boundaries of the landfill, 

a sample will be taken at that point. This sampling will be considered Phase I reconnaissance 

sampling. The sample will be analyzed in the laboratory for inorganics, VOCs, and SVOCs. 

5.3 SWMU 33-008(a,b) Landfills at South Site and East Site 

SWMUs 33-008(a,b) are landfills created at TA-33 during a 1984 cleanup of South and East 

Sites. SWMU 33-008(a) is discussed in the RFI Work Plan for OU 1122, Subsections 3.4.2.10 

and 4.4. 7 (LANL 1992, 0784). SWMU 33-008(b) is discussed in work plan Subsections 3.5.2.6 

and 4.5.6. After the RFI work plan was submitted, evidence was discovered that the contents 

of the landfill made the proposed trenching sampling plan inappropriate to perform. A revised 

plan is presented here. 

The SWMU 33-008(a) landfill was created in 1984 at South Site when many structures and 

experimental objects were dismantled. The cleanup was intended as an interim action pending 

stricter regulation of LANL cleanup activities. During cleanup, radioactive and salvageable 

material were removed; however, no sampling was done to identify RCRA hazardous wastes. 

Remaining material was buried in the landfill (Buhl 1984, 02-038). 

The SWMU 33-008(b) landfill was created at East Site during the 1984 cleanup. Radioactive 

and salvageable material were removed. Remaining material was buried. The surface was 

leveled and the corners of the landfill marked with metal posts. 

The RFI work plan for OU 1122, approved by EPA in 1993, proposed trenching through each 

landfill to determine if the contents include hazardous material (LANL 1992, 0784). Subsequent 

to submittal of the work plan, photos were discovered that were taken during the cleanup. 

Photos indicate that the buried debris included massive items such as telephone poles and 

railroad ties and that the material is tightly packed within the landfill. It became clear that 

trenching with a backhoe as described in the work plan could not produce the desired samples. 

This section presents an alternate sampling plan. 

September 29, 1995 82 RFI Report for TA-33 



lJ 
::!J 
lJ .g 
0 
~ -0' 
~ 

~ 
I 

(.) 
(.) 

~ 

(/) 

.g 

I 
Ill 
~ 
1\) 

~ 
.... 
~ 
Ul 

·.. ·· .. 
·· ..... ~'~·. ~'<. 
:-~:.~~::::::::::~·::~;~ ......... · .. ·.:··.... ........ . 
· · ... .':: · .. ~·:::··· ..... :.::.~,~ ·· .. 51-ft cast iron pi~ 

····· .. ::·:·::::::·:::·:···:f~~.:: .... ::~~:::·.:.::···.:.···//./' . 
. .. .. ·,.. <lir; · · ·. \ i :' 71-ft vitrified clay 

·y:'l \\ I 
/!ill! I 
! ! ! 1 I ! f 

\\. ___ ( L .. ...IJ I 
. I 

· .. · .. 

I 

• ........ 6412 .. / 
6410 ...... .... 

' ' ' ' ' ·. ' 
. ' .... \ 

··•··· ' · .. ' . ' ·· .. 

······ 

\ " ' . 
' ' ' Comer post for 33-ooB(b) ~---

····· 

· .. 

iBl§9 Underground structure 
----Paved road 
----Unimproved roadltrail 

--------SWMU boundary 
....................... Contour interval 2 ft 

X Sampling location 

o 2s son 
l!!!!l!!!!l 

Source: AMAD 5117194, 0102209 
Modll1ed by: c:ARTograplrf by A. Klon 9r.!OI95 

........................................................................................... ··············· 

'6;r. 
~- .. 

!' ......................... 6402. 

33-QOS(b) 
Landfill \. 

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

··· ... ·; .. 

.... 

Fig. 5-3. East Site: SWMU 33-004{k), outfall from TA-33-87, shown In relation to SWMU 33-00S{b), landfill. 

~ 

::a 
~ 

~ 
~ 



RFIRepon 

SWMU 33-008(a) This landfill lies within a horseshoe-shaped berm, TA-33-43, at South 

Site. The floor of the berm appears to be on bedrock. At its highest point, the berm is about 15 

ft high. The landfill grades from the floor to the inside curve of the berm and may be 8 ft at its 

deepest point. The four corners of the landfill are marked with metal pipe. Over the years, a 

thick stand of chamisa has grown on the landfill. Some ofthe buried material has been exposed 

through erosion. 

SWMU 33-008(b) The landfill at East Site occupies the space between the firing pads east 

of bunker TA-33-87 and shack TA-33-151. According to LANL engineering drawing ENG-C 3304, 

this area may have originally been excavated to provide material for the nearby berms. The fill 

is well compacted and covered; there is no longer any surface indication of its existence. The 

four corners are marked with metal poles. The surface is level and covered with a sparse growth 

of weeds and grasses. Thick stands of chamisa grow along most of the perimeter. 

5.3.1 Previous Investigations 

Prior to 1994 ER sampling, no investigations had been performed for these landfills. 

5.3.2 Field Investigations 

SWMU 33-008(a) During the 1994 sampling campaign, four surface samples were collected 

at the South Site landfill. Three were taken at the lower edge of the landfill. The fourth was 

taken in the drainage leading from the bermed area (Fig. 5-4). All four samples were analyzed 

for inorganics, uranium, gamma emitters and HE. Two samples were analyzed for uranium. 

SWMU 33-00S(b) No samples were taken within the East Site landfill boundaries during 

the 1994 sampling campaign. Fig. 5-5 shows the extent of the landfill. 

5.3.2.1 Results of Field Surveys 

No field surveys were associated with SWMUs 33-00S(a) or 33-00S(b). 

5.3.2.2 Results of Field Screening 

No radiation was detected during routine field screening of sampling locations at SWMU 

33-00S(a). 
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5.3.3 Screening Assessment 

5.3.3.1 Comparison to Background/SALs 

SWMU 33-GOB(a} Two SVOCs were detected in one sample (Table 5-3}. No inorganics, 

gamma emitters, or uranium were detected above LANL and TA-33 background UTLs. 

TABLE 5-3 

SVOCs DETECTED AT LANDFILL SWMU 33-00B(a} 

ANALYTE SAMPLE 10 DEPTH MEDIUM CONCENTRATION SAL1 

On.) (mglkg) (mglkg) 

Di-n-butylphthalate AAA9675 0-6 Soil 4.1 8000 

Dinitrotoluene AAA9675 0-6 Soil 2 1 

• SAL= Screening action level. 

5.3.3.2 Data Interpretation 

The question of contamination within the landfills has not been addressed. Di-n-butylphthalate, 

a plasticizer, is a common analytical laboratory contaminant and may not be present. 

Dinitrotoluene is a propellant plasticizer. 

5.3.4 Conclusions and Recommendations 

Additional Phase I sampling is recommended for these landfills to assess the possibility of 

contamination. Based on sampling and analyses, recommendations will be developed for the 

disposition of the landfills. 

5.3.5 Further Investigations 

5.3.5.1 Sampling Objectives for SWMU 33-00B(a,b) 

Based on anecdotal evidence and reports of the 1984 activities that created these landfills, 

uranium, beryllium, and lead are likely to be present in small quantities in both landfills. HE or 

their byproducts may be present at the South Site landfill, SWMU 33-00S(a). Field and/or 

laboratory analysis will characterize levels of radioactivity, inorganic hazardous constituents 

(both total and recoverable by TCLP), and HE. 

The landfills are expected to be heterogeneous. Field information will provide information 

about this heterogeneity, including estimates of the volumes of metallic material such as 

cables, of wood material such as telephone poles and railroad ties, and of fill material, as well 
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as identify other types of buried material. Field investigations of the two shallow landfills will 

provide estimates of several parameters associated with these sites: the volumes of each 

landfill, the nature of the landfill contents, levels of radioactive and hazardous constituents, 

and whether or not such constituents, if present, are migrating into the underlying tuff. The 

depth of the fill/tuff interface will be observed in each borehole placed during Phase I sampling. 

The lateral extent of the landfills is known, and the depth wiil provide sufficient information to 

establish the total volume of the landfills. 

Field crews will categorize all excavated material into at least three categories (metal, wood, 

soil/tuff fill), and more if desirable. Additional categories might be established for glass, rubber, 

or other materials if they are encountered. The volume of each type of material in the landfill 

will be estimat~d based on the relative amounts of each category encountered during drilling. 

This information will also be used to stratify the collection of samples for analysis. 

Samples will be collected from the cored material, both within the landfill (i.e., above the fill/ 

tuff interface), at the interface, and in undisturbed tuff or material beneath the landfill. Analysis 

will determine whether hazardous constituents are present in any stratum at each landfill. The 

TCLP will be performed on one-half the randomly selected soil samples in preparation for 

possible removal of landfilled materials. 

5.3.5.2 Phase I Sampling and Analysis 

Phase I sampling will focus ori determining: the volume of the landfills, the nature of the landfill 

contents, the levels of hazardous constituents within the landfills, and possible migration of 

hazardous constituents into underlying soil/tuff. 

All samples will be field screened for radioactivity and organic vapors to identify gross 

concentrations of contaminants. Appropriate health and safety precautions will be undertaken 

according to the site-specific health and safety plan. 

Sampling Techniques Subsurface core samples will be collected with an auger drill rig 

outfitted with a tungsten-carbide tipped core barrel. Although this drill rig would normally drive 

a hollow-stem auger drill string, in this case no augers will be used, only a specially-built 

tungsten carbide-tipped core barrel. This drill string will be cooled and lubricated with 

compressed air and is designed to slowly mill through the various types of landfill debris 

expected to be encountered. The boreholes will be advanced 2-ft into the underlying tuff to a 

nominal depth of 10ft to ensure the detection of contaminants that may have leached from the 

landfill and migrated to the fill/tuff interface or below. 
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Sampling Summary, SWMU 33-00S(a) Four cored boreholes will be drilled at the South 

Site landfill at random locations within a stratified 2 by 2 grid (four cells approximately 30ft by 

35 ft each) laid over the site as defined by the four posts. Alternate borehole locations will be 

selected within the same grid square if drilling into the underlying tuff is not possible because 

of bit refusal. 

The boreholes will be cored through the landfill surface cover layer, the debris layer, and 2ft 

into the tuff below. Four analytical samples will be collected from each borehole. Two borehole 

samples will consist of actual debris material, one soil sample at the bottom of the landfill 

material immediately above the tuff, and one tuff sample from between 12 in. to 24 in. beneath 

the fiiVtuff interface. Debris samples will be selected from the entire landfill in the following 

proportions; one-third fill, one-third wood, one-third other material. Depth intervals of analytical 

samples will be 6 in. the case of tuff or soil and the thickness of the debris when the debris 

samples are being collected. 

Sampling Summary, SWMU 33-00S(b) Six cored boreholes will be drilled at the East Site 

landfill at random within a stratified grid of 2 by 3 (six cells approximately 40 ft by 60ft each) 

laid over the site within the four corner posts. Alternate borehole locations will be selected 

within the same grid square if drilling into the underlying tuff is not possible because of bit 

refusal. 

The boreholes will be cored through the landfill surface cover layer, the debris layer, and 2 ft 

into the tuff below. Four analytical samples will be collected from each borehole. Two samples 

will consist of actual debris materials, one soil sample at the bottom of the landfill material 

immediately above the tuff, and one tuff sample from between 12 in. to 24 in. beneath the fill/ 

tuff interface. Debris samples will be selected from the entire landfill in the following proportions; 

one-third fill, one-third wood, one-third other material. Depth intervals of analytical samples will 

be 6 in. the case of tuff or soil and the thickness of the debris when the debris samples are being 

collected. 

Laboratory Analysis Debris samples of landfill material will be field screened for inorganics 

using XRF or LIBS. All soil samples will be analyzed in the laboratory for total inorganics and 

total uranium. TCLP analyses will be performed on samples exceeding 20 times SAL. HE 

analyses will be performed on all samples collected from the South Site landfill. Analysis for 

SVOCs will be performed on all fill samples, tuff/fill interface samples, and the samples taken 

12 to 24 in. beneath the tuff/fill interface. 
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ATTACHMENT7 PHASE I REPORT FOR PRS 33-011(d) 

Reference: Environmental Restoration Project, September 29, 1995. "RFI Report for TA-33, 

PASs 33-003(a), 33-004(a), 33-007(c), 33-009, 33-011 (d), 33-013, 33-016, 33-017 and 

Revised Sampling Plans for PASs 33-003(b), 33-004(k), 33-00B(a), 33-00B(b), C-33-001, 

C-33-002," Los Alamos National Laboratory Report LA-UR-95-3625, Los Alamos, New Mexico. 

(Environmental Restoration Project 1995, 1265) 
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4.5 SWMU 33-011(d) Storage at TA-33-20 

SWMU 33-011 (d) is the area used for storage south of warehouse TA-33-20. It is discussed in 

the RFI Work Plan for OU 1122 in Subsections 3.2.2.7 and 4.2.3.1 (LANL 1992, 0748). Lead, 

uranium, and tritium were detected above SAL in one asphalt sample and its duplicate. A 

radiological survey and cleanup is proposed for uranium. A Phase II sampling plan is presented 

to determine extent of lead contamination. The contaminated spot has been covered and 

posted. 

SWMU 33-011 (d) is located on the asphalt paving at warehouse TA-33-20. Site workers 

indicated that uranium and beryllium were stored in and around the warehouse until 1972. 

Scrap from recovered shots and material intended for recovery were also stored south of the 

building. All such material has been removed. The building is now used for storage and much 

of the surrounding paved area is used for parking. Potential contaminants included uranium, 

beryllium, and possibly other inorganics. 

The site is within the developed area at Main Site. It is level and paved with asphalt. 

4.5.1 Previous Investigations 

No previous investigations were conducted at this PAS. 

4.5.2 Field Investigation 

Prior to sampling at TA-33, Main Site was surveyed for radiation on a grid as specified in the 

work plan. No radioactivity was detected. However, at the time of sample collection, radioactivity 

was detected on asphalt at SWMU 33-011 (d). As specified in the work plan, two asphalt 

samples and three soil samples from below the asphalt were taken at three locations. Of these, 

one asphalt and one soil sample (AAA6866 and AAA6867) were taken at the radioactive point. 

All samples were analyzed for inorganics, uranium, and gamma emitters. Five of the samples 

(AAA6863, AAA6864, AAA6866, AAA6867, and AAA6868) were also analyzed for tritium and 

plutonium. 

4.5.2.1 Results of Field Surveys 

All sampling points were surveyed. No other field surveys were associated with SWMU 33-

011 (d). 

RF/ Report for TA-33 45 September 29, 1995 



RFI Report 

4.5.2.2 Results of Field Screening 

Radiation was detected during routine field screening. A sample was collected later by a 

sampler certified to collect radioactive samples. The entire area around the point was screened 

for radiation. 

4.5.3 Screening Assessment 

4.5.3.1 Comparison to Background/SALs 

Samples AAA 6866 and AAA6867 taken from the radioactive spot contained uranium levels far

above SAL. Lead was above background UTLs in most samples and above~soil SAL in asphalt 

sample AAA6866. Other inorganics were found above background UTLs in this same asphalt 

sample. Tritium was above background UTL in samples AAA 6864 and AAA6B68 and above the 

soil SAL in the asphalt sample AAA6863. Plutonium above the background UTL was detected 

at this location (Fig. 4-5). Table 4-13 is a summary of analytes detected above background 

UTLs. Neither UTLs nor SALs apply to asphalt; soil UTLs and SALs are listed in the table as 

a point of reference only. 

4.5.3.2 Data Interpretation 

Phase I sampling results suggest that contamination, both radioactive and inorganic, is patchy 

and not extensive. The highest levels of inorganic contamination were found in the same 

asphalt sample that contained over 3 200 mg/kg of uranium. High uranium, lead, and nickel 

concentrations were also found in the soil sample collected below the pavement at the same 

location. 

4.5.3.3 Risk Assessment 

No risk assessment was performed for this PAS. 

4.5.3.4 Ecotoxicological Screening Assessment 

A global ecotoxicological assessment is presented in Subsection 3.2.3 of this report. 

4.5.4 Conclusion and Recommendation 

Because the initial T A-33 grid for radioactive screening was too coarse to detect the radioactive 

spot at SWMU 33-011 (d), the area around the warehouse is proposed for further investigation. 

A Phase II sampling and analysis plan is presented to investigate lead and uranium contamination 

(Appendix B). 
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TABLE 4-13 

ANALVTES ABOVE LANL AND TA-33 BACKGROUND UTLs AND SALs AT SWMU 33..011(d) 

ANALYTE SAMPLE ID DEPTH 
~n.) 

Cadmium AAA6866 0-6 

Lead AAA2028 0-6 

AAA6863 0-6 

AAA68~4 0-12 

AAA6866 0-6 

AAA6867 0-12 

AAA6868 0-12 

Nickel AAA6866 0-6 

Uranium AAA2028 0-6 

AAA2274 0-6 

AAA2275 0-6 

AAA6864 0-12 

AAA6866 0-6 

AAA6867 0-12 

Zinc AAA6866 0-6 

AAA6867 0-12 

ANALYTE SAMPLEID DEPTH 
~n.). 

Plutonium- AAA6863 0-6 
238 

AAA6864 0-12 

AAA6866 0-6 

AAA6867 0-12 

AAA6868 0-12 

Plutonium- AAA6866 0-6 
239 

AAA6867 0-12 

Tritium AAA6863 0-6 

AAA6864 0-12 

AAA6868 0-12 

• UTL-= Upper tolerance limit. 
b SAL = Screening action level. 
c Soil depth under 3-4 in. of asphalt. 
d NO = Not determined. 
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MEDIUM CONCENTRATION 
(mglkg) 

Asphalt 4 

souc 110 

Asphalt 45 

Soil 40 

Asphalt 690 

Soil 139 

Soil 40 

Asphalt 240 

Soil 6.8 

Soil 6.7 

Soil 6.3 

Soil 5.1 

Asphalt 3 200 

Soil 899 

Asphalt 470 

Soil 120 

MEDIUM ACTIVITY 
(pCVg) 

Asphalt 0.055 

Soil 0.083 

Asphalt 0.405 

Soil 0.032 

Soil 0.04 

Asphalt 0.083 

Soil 0.225 

Asphalt 3 028 pCi/g 

Soilc 304 pCilg 

Soilc 472 pCi/g 

47 

LANLUTL1 TA-33 UTL SOIL SALb 
(mglkg) (mglkg) (mg/kg) 

2.7 2.7 80 

39 39 400 

39 39 400 

39 39 400 

39 39 400 

39 39 400 

39 39 400 

26.7 17 1 600 

2.8 4.8 95 

2.8 4.8 95 

2.8 4.8 95 

2.8 4.8 95 

2.8 4.8 95 

2.8 4.8 95 

101 62.3 24 000 

101 62.3 24 000 

LANLUTL TA-33 UTL SAL 
(pCI/g) (pCI/g) (pCVg) 

om om 27 

om 0.01 27 

0.01 0.01 27 

om 0.01 27 

0.01 0.01 27 

0.01 0.058 24 

0.01 0.058 24 

NOd 23.2 810 

NO 23.2 810 

NO 23.2 810 
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ATTACHMENT 8 PHASE I REPORT FOR PRS 33-013 

Reference: Environmental Restoration Project, September 29, 1995. "RFI Report for TA-33, 

PRSs 33-003(a), 33-004(a), 33-00?(c), 33-009, 33-011 (d), 33-013, 33-016, 33-017 and 

Revised Sampling Plans for PRSs 33-003(b), 33-004(k), 33-00B(a), 33-00B(b), C-33-001, 

C-33-002," Los Alamos National Laboratory Report LA-UR-95-3625, Los Alamos, New Mexico. 

(Environmental Restoration Project 1995, 1265) 
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4.6 SWMU 33-013 Liquid Waste Storage at the Tritium Facility 

SWMU 33-013 is a surface disposal area on pavement east of the tritium facility TA-33-86. It 

is discussed in the RFI Work Plan for OU 1122, Subsections 3.2.2.8 and 4.3.4 (LANL 1992, 

0784. Cadmium, chromium, and tritium were observed above SALs. Beryllium was measured 

above soil background levels. However, elevated inorganics were associated with problems in 

the QA/QC data. A Phase II sampling plan is presented to determine the extent of contamination. 

SWMU 33-013 is an asphalt pad once used as a storage area for liquid waste. The SWMU is 

located northeast of TA-33-86 and lies within the fence surrounding the TA-33-86. Long-time 

employees describe the northeast section within the fence as a storage area for material 

awaiting disposal. Items for disposal included vacuum pumps from throughout LANL, barrels 

of waste oil, and dumpsters of miscellaneous wastes. No effort was made to cover the area. 

Many containers leaked and several containers remained in the area for years. 

The area is level, about 50ft square, paved with asphalt as an extension of the parking lot and 

driveway around the building. Weeds grow in the soil on three sides of the pad and in cracks 

in the pavement. Runoff from the area is to the east, toward the drainage leading to Chaquehui 

Canyon. East of the fence the ground slopes at a moderate grade without obvious channeling. 

There the surface material, soil with pumice, is sparsely vegetated; some of it may be fill from 

grading the site for building TA-33-86. 

4.6.1 Previous Investigations 

No previous investigations were conducted at this PRS. 

4.6.2 Field Investigation 

Three samples were taken at random locations 0-6 in. under the asphalt paving, which is 2 to 

3 in. thick (Fig. 4-6). All SWMU 33-013 samples were analyzed for inorganics, gamma emitters 

and SVOCs. Two samples were analyzed for tritium and one for herbicides. 

4.6.2.1 Results of Field Surveys 

All sampling points were surveyed. No other field surveys were associated with SWMU 33-013. 

4.6.2.2 Results of Field Screening 

No radiation was detected during routine field screening of sampling locations at SWMU 

33-0013. 
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4.6.3 Screening Assessment 

4.6.3.1 Comparison to Background/SALs 

One sample contained inorganics above background UTLs. Two elements, cadmium and 

chromium, were measured above their SALs in this sample. Both samples analyzed for tritium 

contained tritium above the TA-33 background UTL, with one concentration above SAL 

Sample AAA2037 analyzed for SVOCs had trace levels of pyrene, benzo(b)fluoranthene, and 

fluoranthene. SVOC results were low enough so that a multiconstituent screening was deemed 

unnecessary. No herbicides were detected. Table 4-14 lists concentrations of contaminants 

found above LANL and TA-33 background UTLs. 

TABLE4-14 

ANAL YTES EXCEEDING UTLs AT SWMU 33-013 

ANALYTE SAMPLE ID 

Beryllium AAA2035 

Cadmium AAA2035 

Chromium AAA2035 

Nickel AAA2035 

Silver AAA2035 

Tritium AAA2036 

Tritium AAA2037 

• UTL = Upper tolerance limit. 
b SAL = Screening action level. 
c NO= Not determined. 

September 29, 1995 

DEPTH 
(ln.) 

0-6 

0-6 

0-6 

0-6 

0-6 

0-6 

0-6 

MEDIUM CONCENTRA· LANLUTL1 

TION (mglkg) (mglkg) 

Soil under asphalt 7.8 3.31 

Soil under asphalt 620 2.7 

Soil under asphalt 670 34.2 

Soil under asphalt 100 26.7 

Soil under asphalt 10 ND0 

Soil under asphalt 3 342 pCI/g ND 

Soil under asphalt 27 pCi/g ND 

50 

TA-33 UTL SALb 
(mglkg) (mglkg) 

1.51 None 

2.7 80 

20.7 400 

17 1 600 

ND 400 

23.2 pCVg 810 pCVg 

23.2 pCi/g 810 pCilg 
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4.6.3.2 Data Interpretation 

The analytical request that included the three samples from SWMU 33-013 (request number 

14594, report number 21424} also included two field blank samples and several grid samples. 

High levels of silver, cadmium, chromium and zinc were reported in field blank sample 

AAA2188 and in grid sample AAA2099. In addition, results for cadmium, chromium and zinc 

were biased high for one of two blind liquid OC samples included with this batch of samples. 

The result for nickel was biased low. The observations for field blank sample AAA2188 are 

anomalous. All other field blanks, which were splits of a single sample collected from an offsite 

location near Bandelier National Monument, were within TA-33 and LANL background ranges. 

Results from grid sample AAA2099 may be anomalous as well; this grid point lies just south of 

TA-33-86 and has tritium contamination within the TA-33 background range, but is not in an 

area that would have been affected by site activities other than stack releases. These 

anomalous observations could be the result of cross contamination either in the field or in the 

laboratory, or of an out-of-control laboratory process. All of these samples were collected May 

12, 1993. According to the field logs, the samples from SWMU 33-013 were collected in the 

afternoon, while the grid sample and the field blank were collected in the morning, ruling out 

cross-contamination due to the field sample collection process. The data validation narrative 

associated with report number 21424 indicates that all of the run-time QC samples were 

statistically acceptable, which would preclude an out-of-control laboratory process: Cross

contamination in the laboratory, either from sample AAA2035 or from some other source, 

remains a possibility. 

The OA/QC conditions lend uncertainty to the analytical results for inorganics obtained from 

the three samples. However, inorganics appear to be elevated above SALs at isolated points 

within PAS 33-013. 

4.6.3.3 Risk Assessment 

No risk assessment was performed for this SWMU. 

4.6.3.4 Ecotoxicological Screening Assessment 

A global ecotoxicological assessment is presented in Subsection 3.2.3 of this report. 

4.6.4 Conclusion and Recommendation 

High tritium in sample AAA2036 is expected because this storage pad is immediately adjacent 

to the tritium facility and fluids stored at the site were contaminated with tritium. Tritium is 

addressed in an RFI report for MDA K (in preparation). A risk assessment for tritium at Main 
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Site, discussed in the RFI report for MDA K, indicated a 1993 tritium exposure of 11.9 mrernl 

year, well below the DOE effective dose equivalent of 30 mrern/year. 

Because the source of high inorganic concentrations reported in one sample is uncertain, 

however, Phase II sampling will be conducted before further decisions are made (Appendix B). 

4.7 SWMU 33-016 Sump at TA-33-23 

SWMU 33-016 is a sump and outfall at bunker TA-33-23.1t is discussed in the RFI Work Plan 

for OU 1122, Subsections 3.2.2.14 and 4.3.4 (LANL 1992, 0784}. SVOCs above SALs were 

discovered in the sump sludge. A VCA of the sump was completed in 1995. 

The sump served a sink and floor drain in TA-33-23, a trim building used in the early 1950s to 

prepare propellant charges for use at South Site. Until 1994 the bunker was used for storage 

by a LANL geological group, but is now empty. The sump is located west of the door to 

TA-33-23. Prior to the VCA, it was covered by a wooden lid. 

At the time of construction, the area in front of TA-33-23 was graded and paved. One side of 

the sump is adjacent to the building. Two sides are surrounded by pavement and the fourth side 

is a tuff embankment, cut when the site was built. A pipe exits the sump and leads under the 

pavement to an outfall about 250 ft west of the building on the sloping side of Chaquehui 

Canyon. The slope is covered with pinyon and juniper trees and sparse grasses. Soil is thin with 

bedrock tuff outcrops. No drainage channel has formed at the outfall. 

4.7.1 Previous Investigations 

No previous investigations were conducted at this PRS. 

4.7.2 Field Investigation 

All sampling locations at SWMU 33-016 were selected to increase the chances of detecting 

contamination. Five samples were taken from the sump, two of fluid and two of sludge. A 

borehole adjacent to the sump yielded one surface sample, one sample at 3 to 5 ft, and one 

sample at 10 to 12ft. Four surface samples were taken at the outfall (Fig. 4-7). All samples were 

analyzed for SVOCs and HE. Liquid and subsurface samples were also analyzed for VOCs. 

4.7.2.1 Results of Field Surveys 

All sampling points were surveyed. No other field surveys were associated with SWMU 33-016. 
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ATTACHMENT 9 PHASE I REPORT FOR PRS 33-017 

Reference: Environmental Restoration Project, September 29, 1995. "RFI Report for TA-33, 

PRSs 33-003(a), 33-004{a), 33-007{c), 33-009, 33-011 {d), 33-013, 33-016, 33-017 and 

Revised Sampling Plans for PRSs 33-003{b), 33-004{k), 33-00B{a), 33-00B(b), C-33-001, 

C-33-002," Los Alamos National Laboratory Report LA-UR-95-3625, Los Alamos, New Mexico. 

(Environmental Restoration Project 1995, 1265) 
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4.7.3.2 Data Interpretation 

The sludge at the TA-33-23 sump contains cPAHs above SAls. Analytical results from the 

borehole beside the sump and at the outfall indicate that contaminants found in the sump are 

not migrating from the sump. 

4.7.3.3 Risk assessment 

No risk assessment was performed for this PRS. 

4.7.3.4 Ecotoxlcological Screening Assessment 

A global ecotoxicological assessment is presented in Subsection 3.2.3 of this report. 

4.7.4 Conclusion and Recommendation 

Sampling and analysis indicated that contamination was confined to the sump. Because the 

sump is no longer active, it was decommissioned in 1995 under a VCA plan. Approximately 250 

gal. of liquid was removed from the sump. Approximately 45 gal. of sludge was vacuumed from 

the floor of the sump. The sump was filled with 3 yd3 of sand and gravel, then capped with 1 

ft of concrete. No confirmatory samples were taken. The sludge was analyzed for RCRA waste 

characteristics prior to disposal. Results indicated that 1,1-dichloroethylene and lead were 

present. A final report was submitted to EPA by October 1, 1995. A copy is attached as 

Addendum 1. 

4.8 SWMU 33-017 Operational ReleasesNehicle Maintenance Area 

SWMU 33-017 encompasses the eastern section of the fenced area at Main Site. It is discussed 

in the RFI Work Plan for OU 1122, Subsections 3.2.2.2 and 4.2.3.1 through 4.2.3.3 (LANL 1992, 

0784). Elevated levels of lead and SVOCs are associated with samples from the small area 

east of shop TA-33-39 known as the vehicle maintenance area. A risk assessment for lead in 

this area was addressed in Subsection 4.4.4 of RFI Report LA-UR-95-882 (LANL 1995, 1212). 

The vehicle maintenance area is proposed for Phase II sampling to determine concentrations 

and extent of SVOC contamination. A sampling and analysis plan is included in Appendix B. 

SWMU 33-017 addresses diverse activities at Main Site. Historic operating activities included 

the fumes from the uranium cut-off shack TA-33-40.; air emissions from shop TA-33-39, tritium 

releases from the high-pressure tritium facility TA-33-86, stack emissions from shop TA-33-119 

where uranium was processed, possible atmospheric release of plutonium from the spill in 

TA-33-21 [SWMUs 33-005(a,b,c)], and any other operations or releases that are not associated 
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with other known PRSs. One specific site, located east of shop TA-33-39 and used for vehicle 

maintenance, is included in SWMU 33-017. 

The primary potential contaminants were identified as uranium, plutonium, tritium, SVOCs, and 

inorganics- specifically beryllium, cadmium, and lead. Pesticides, herbicides, and PCBs may 

also have been used in the area encompassed by this SWMU. 

Most of SWMU 33-017 lies within the security fence at Main Site, where laboratory and office 

buildings are surrounded by asphalt pavement. The area is level with only a slight slope to the 

east. All runoff from Main Site converges on the east side of the site in a shallow tributary to 

Chaquehui Canyon. The eastern third of the site is unimproved. Construction of Main Site· 

resulted in a steep bank about 20ft high at the head of the drainage. Runoff. and cooling water 

blowdown aided vigorous vegetation growth in this area. East of the Main Site fence, native 

pinyon-juniper woodland covers the drainage and surrounding land. 

4.8.1 Previous Investigations 

No previous investigations were conducted at this PRS. 

4.8.2 Field Investigation 

SWMU 33-017 is described as operational releases from Main Site. In the work plan, three 

separate sets of samples, a total of 82 surface samples, were identified to address SWMU 

33-017: vehicle maintenance, airborne operational release, and drainage (LANL 1992, 0784). 

• Fifty-six grid samples were taken from a wide area around Main Site and 

Area 6. Samples locations were selected by random offsets from the nodes 

of a 100-ft grid overlying Main Site and from four extensions radiating from 

Main Site as described in the work plan (LANL 1992, 0784). 

• Twenty drainage samples were collected. 

• Six samples were taken from the vehicle maintenance area east of shop 

TA-33-39. In addition to these six samples, ten samples were collected 

from two overlapping SWMUs, SWMU 33-004(i) and SWMU 33-012(a), 

embedded in the vehicle maintenance area. 
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All 82 SWMU 33-017 samples were analyzed for inorganics, 80 for radionuclides by gamma 

spectroscopy and SVOCs, 75 for plutonium, 74 for uranium and tritium, 14 for herbicides, 9 for 

pesticides, and 4 for PCBs. 

4.8.2.1 Results of Field Surveys 

All sampling points were surveyed. No other field surveys were associated with SWMU 33-017. 

4.8.2.2 Results of Field Screening 

The Main Site radiation survey, described in Subsection 4.2.1.3 of the work plan, did not detect 

any radioactivity (LANL 1992, 0784). No radiation was detected during routine field screening 

of sampling locations at SWMU 33-017. 

4.8.3 Screening Assessment 

4.8.3.1 Comparison to Background/SALs 

Tritium Because the source of tritium is considered to be the high-pressure tritium 

facility, a detailed analysis of all surface tritium at Main Site is included in the RFI Report for 

MDA K (in preparation). In that report, a risk assessment for tritium indicates that levels of 

activity detected in samples collected at Main site and MDA K present an acceptable risk. Input 

to the model included an industrial worker exposure unit, an inhalation exposure pathway, a 

contaminated volume 200 ft by 300 ft by 155 ft deep, and a 1993 activity of 11 900 pCi/g. 

Calculations indicated that the effective dose equivalent to a worker at the site would be 11.9 

mrem/year under these extremely conservative conditions. The DOE allowable effective dose 

equivalent is 30 mrem/year (LANL 1995, in preparation}. 

Grid Samples Most grid samples were used to calculate background UTLs specific to TA-33. 

Results are assessed in detail in Subsection 3.2 of the TA-33 RFI Report LA-UR-95-882 (LANL 

1995, 1212}. The grid sample set contained some anomalous results. Plutonium-239 (0.17 4 

pCi/g} was detected in sample AAA2089 collected about 50 ft north of the site of TA-33-21 

(SWMU 33-005}. Inorganic anomalies in grid samples are listed in Table 4-16. Organic 

analytes above detection limits are listed in Table 4-17. Location of all grid samples are shown 

in Fig. 4-8. 
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TABLE 4-16 

INORGANIC CONTAMINATION ABOVE LANL AND TA-33 BACKGROUND UTLs IN 
SWMU 33-017 GRID SAMPLES 

ANALYTE SAMPLEID 

Arsenic AAA2067 

Cadmium AAA2099 

Chromium AAA2099 

Nickel AAA2061 

AAA2075 

AAA2077 

Lead AAA2067 

AAA2082 

AAA2097 

AAA2105 

AAA2053 

AAA2054 

Silver AAA2092 

AAA2099 

AAA2053 

AAA2054 

Uranium AAA2075 

Zinc AAA2067 

• Upper tolerance limil 
b Screening action level. 
c Not determined. 
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DEPTH 
Qn.) 

0-6 

0-6 

0-6 

0-6 

0-6 

0-6 

0-6 

0-6 

0-6 

0-6 

0-6 

0-6 

0-6 

0-6 

0-6 

0-6 

0-6 

0-6 

MEDIUM CONCENTRA· 
TION (mglkg) 

Soil 13.8 

Soil 5.2 

Soil 35 

Soil 46 

Soil 69 

Soil 460 

Soil 902 

Soil 90 

Soil 61 

Soil 60 

Soil 98 

Soil 200 

Soil 2.3 

Soil 4.6 

Soil 8.8 

Soil 46 

Soil 41.6 

Soil 217 

60 

LANLUTL1 TA-33 UTL SALb 
(mg/kg) (mglkg) (mglkg) 

11.6 4.36 None 

2.7 2.7 80 

33.5 .. ; 20.7 400 

26.7 17 1 600 

26.7 17 1 600 

26.7 17 1 600 

39 39 400 

39 39 400 

39 39 400 

39 39 400 

39 39 400 

39 39 400 

NOC NO 400 

NO NO 400 

NO NO 400 

NO NO 400 

2.8 4.8 95 

101 62.3 24 000 
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TABLE4-17 

ORGANICS DETECTED IN SWMU 33-017 GRID SAMPLES 

svocs SAMPLE 10 DEPTH MEDIUM RESULT SAL8 EQLb 
(ln.) (mg/kg) (mglkg) (mglkg) 

Acenaphthene AAA2054 0-6 Soil 0.75 4 BOO Not listed 

Acenaphthene AAA2097 0-6 Soil 0.69 4 BOO Not listed 

Aniline AAA2123 0-6 Soil 0.41 NCC Not listed 

Anthracene AAA2053 0-6 Soil 0.85 24 000 0.33 

Anthracene AAA2054 0-6 Soil 1.2 24 000 0.33 

Anthracene AAA2077 0-6 Soil 0.36 24 000 0.33 

Anthracene AAA2097 0-6 Soil 0.95 24 000 0.33 

Benzo[a]anthracene AAA2053 0-6 Soil 4.1 1 0.33 

Benzo[a]anthracene AAA2054 0-6 Soil 3.5 1 0.33 

Benzo( a]anthracene AAA2077 0-6 Soil 1.3 1 0.33 

Benzo[ a]anthracene AAA2097 0-6 Soil 2.1 1 0.33 

Benzo[ a]pyrene AAA2053 0-6 Soil 4.7 0.1 0.33 

Benzo[ a]pyrene AAA2054 0-6 Soil 4 0.1 0.33 

Benzo[a]pyrene AAA2077 0-6 Soil 1.4 0.1 0.33 

Benzo[b]fluoranthene AAA2053 0-6 Soil 6.2 1 0.33 

Benzo[b]fluoranthene AAA2054 0-6 Soil 5.2 1 0.33 

Benzo[b ]fl uoranthene AAA2077 0-6 Soil 1.8 1 0.33 

Benzo[b ]fl uoranthene AAA2097 0-6 Soli 3.8 1 0.33 

Benzo[g,h,l]perylene AAA2053 0-6 Soil 1.7 44 0.33 

Benzo[g,h,i]perylene AAA2054 0-6 Soli 3.1 44 0.33 

Benzo[g,h,l]perylene AAA2077 0-6 Soil 0.66 44 0.33 

Benzo[k]fl uoranthene AAA2053 0-6 Soil 4.3 1 0.33 

Benzo[k]fl uoranthene AAA2054 0-6 Soil 3.9 1 0.33 

Benzo[k]fl uoranthene AAA2077 0-6 Soil 1.1 1 0.33 

Benzo[k]fl uoranthene AAA2097 0-6 Soil 1.9 1 0.33 

BHC [beta-] AAA2070 0-6 Soil 0.0023 4 Not listed 

Bis(2-ethylhexyl)phthalate AAA2053 0-6 Soil 1.1 50 0.33 

Bis(2-ethylhexyl)phthalate AAA2054 0-6 Soil 1.2 50 0.33 

Bis(2-ethylhexyl)phthalate AAA2097 0-6 Soil 1.9 50 0.33 

Bis(2-ethylhexyl)phthalate AAA2110 0-6 Soil 3.2 50 0.33 

Chrysene AAA2053 0-6 Soil 5.5 96 0.33 

Chrysene AAA2054 0-6 Soil 4.6 96 0.33 

Chrysene AAA2077 0-6 Soil 1.6 96 0.33 

Chrysene AAA2097 0-6 Soil 2.4 96 0.33 

D [2,4-) AAA2069 0-6 Soli 1.89 NC Not listed 
DOE [p,p'-] AAA2071 0-6 Soil 0.0014 NC 0.03 

Di-n-butyl phthalate AAA2075 0-6 Soil 0.5 B 000 0.33 

Dibenzofuran AAA2097 0-6 Soil 0.44 NC 0.33 

Dibenzo[a,h)anthracene AAA2053 0-6 Soil 0.59 0.086 0.33 

Dieldrin AAA2071 0-6 Soil 0.00083 NC Not listed 
Diethylphthalate AAA2069 0-6 Soil 30 64 000 0.33 

Dinoseb AAA2069 0-6 Soil 0.692 NC Not listed 
Endrin AAA2070 0-6 Soil 0.0023 NC Not listed 
Endrin AAA2071 0-6 Soil 0.0027 NC Not listed 
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TABLE4-17 

ORGANICS DETECTED IN SWMU 33-017 GRID SAMPLES 

svocs SAMPLE ID DEPTH MEDIUM RESULT SAL1 EOLD 
Qn.) (mglkg) (mglkg) (mglkg) 

Fluoranthene AAA2053 0-6 Soil 1.6 3200 0.33 

Fluoranthene AAA2054 0-6 Soil 5.2 3200 0.33 

Fluoranthene AAA2077 0-6 Soil 2.5 3200 0.33 

Fluoranthene AAA2097 0-6 Soil 2.8 3200 0.33 

Fluoranthene AAA2098 0-6 Soil 0.61 3200 0.33 

Fluorene AAA2054 0-6 Soil 0.59 3200 0.33 

Fluorene AAA2097 0-6 Soil 0.58 3200 0.33 

lndeno[1,2,3-cd]pyrene AAA2053 0-6 Soil 2.2 1 0.33 

lndeno[1,2,3-cd]pyrene AAA2054 0-6 Soil 3.3 1 0.33 

lndeno[1,2,3-cd]pyrene AAA2077 0-6 Soil 0.82 1 0.33 

Naphthalene AAA2054 0-6 Soil 0.39 3200 0.33 

Naphthalene AAA2097 0-6 Soil 0.93 3200 0.33 

Phenanthrene AAA2053 0-6 Soil 4.7 NC 0.33 

Phenanthrene AAA2054 0-6 Soil 5.9 NC 0.33 

Phenanthrene AAA2077 0-6 Soil 1.5 NC 0.33 

Phenanthrene AAA2097 0-6 Soil 2.8 NC 0.33 

Phenanthrene AAA2098 0-6 Soil 0.39 NC 0.33 

Pyrena AAA2053 0-6 Soil 19.6 2 400 0.33 

Pyrena AAA2054 0-6 Soil 27.4 2 400 0.33 

Pyrena AAA2068 0-6 Soil 0.49 2400 0.33 

Pyrena AAA2070 0-6 Soil 0.38 2 400 0.33 

Pyrena AAA2077 0-6 Soil 2.6 2 400 0.33 
Pyrena AAA2097 0-6 Soil 3.3 2400 0.33 

Pyrena AAA2098 0-6 Soil 0.53 2400 0.33 

Pyrena AAA2221 0-6 Soil 0.69 2 400 0.33 
Pyrena AAA2222 0-6 Soil 0.44 2 400 0.33 

• SAL .. Screening action levels. 
b EQL .. Estimated quantitation limits. 
e NC = Not calculated due to insufficient toxicity data. 
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Drainage Samples Four inorganics from the drainage samples exceeded LANL and TA-33 

background UTLs (Table 4-18). Trace amounts of four organics were found above detection 

limits (Table 4-19). No other analyte concentrations were found above TA-33 and LANL 

background UTLs. No figure is given for these drainage samples. 

TABLE 4-18 

INORGANIC ANAL YTES ABOVE LANL AND TA-33 BACKGROUND UTLs AT SWMU 33-017 
DRAINAGES 

ANALYTE SAMPLE ID 

Cadmium AAA2061 

Lead AAA2055 

AAA2091 

AAA2195 

Uranium AAA2195 

Zinc AAA2056 

AAA2193 

AAA2061 

AAA2195 

• Upper tolerance limit. 
b Screening action level. 

DEPTH 
(in.) 

Q-6 

0-6 

0-6 

0-6 

0-6 

0-6 

0-6 

0-6 

0-6 

MEDIUM CONCENTRA· 
TION (mglkg} 

Soil 3.3 

Soil 40 

Soil 98 

Soil 100 

Soil 5.2 

Soil 110 

Soil 110 

Soil 750 

Soil 350 

TABLE4-19 

LANLUTL1 TA-33 UTL SALb 
(mglkg} (mglkg) (mglkg} 

2.7 2.7 80 

39 . ,, 39 400 

39 39 400 

39 39 400 

2.8 4.8 95 

101 62.3 24 000 

101 62.3 24 000 

101 62.3 24 000 

101 62.3 24 000 

ORGANIC ANAL YTES ABOVE LANL AND TA-33 BACKGROUND UTLs AT SWMU 33-017 
DRAINAGES 

ANALYTE 

Benzo(b)fluoranthene 

Fluoranthene 

Phenanthrene 

Pyrena 

• Estimated quantitation limit. 
b Screening action level. 
c Not determined. 
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SAMPLEID 

AAA2055 

AAA2056 

AAA2064 

AAA2056 

AAA2064 

AAA2055 

AAA2056 

AAA2064 

DEPTH MEDIUM 
(ln.) 

0-6 Soil 

0-6 Soil 

0-6 Soil 

0-6 Soil 

0-6 Soil 

0-6 Soil 

0-6 Soil 

0-6 Soil 

64 

CON CENTRA· EQL1 SALb 
TION (mg/kg) (mglkg) (mg/kg) 

0.44 0.33 1 

0.41 0.33 3 200 

0.72 0.33 3 200 

0.37 0.33 NDC 

0.59 0.33 NDC 

0.71 0.33 2 400 

0.36 0.33 2 400 

0.66 0.33 2 400 
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Vehicle Maintenancelocated within the vehicle maintenance area east of shop TA-33-39 are 

overlapping SWMUs 33-004(i) and 33-012(a). These SWMUs were discussed in depth in RFI 

Report LA-UA-95-882, Subsections 4.4 and 4.9 (LANL 1995, 1212). Elevated levels of lead 

were detected in most samples from the area east of the shop. As a means of dealing with the 

overlapping PASs, all inorganic contamination was ascribed to SWMU 33-004(i), outfalls from 

the shop, because the shop contained a lead melting facility. Fig. 4-9 shows the relationship 

of these overlapping SWMUs. 

lnorganics and SVOCs were detected in 14 of the 16 samples taken in the vehicle maintenance 

area. Seven samples contained PAHs above SAL. Because SVOCs are logically associated 

with maintenance activities, this contamination is ascribed to SWMU 33-017. Table 4-20 lists 

inorganics detected in the vehicle maintenance area. Table 4-21 lists the SVOCs. TICs were 

detected in all SVOC samples. 

4.8.3.2 Data Interpretation 

SVOCs, specifically cPAHs, were found in the vehicle maintenance area at levels that 

exceeded SALs. With the exception of lead, inorganics, radionuclides, herbicides, and pesticides 

were below SALs. SVOCs and PCBs are discussed in the Appendix B sampling and analysis 

plan for SWMU 33-017. 

The area east of TA-33-39, represented by six samples from SWMU 33-004(i), four samples 

from SWMU 33-012(a), three samples from the vehicle maintenance area, and four samples 

from the main drainage, appears to have widespread above-background concentrations of lead 

and zinc, plus a few above-background observations of nickel and chromium. These analytes 

are addressed in a separate RFI report LA-UR-95-882 (LANL 1995, 1212). Three samples from 

SWMU 33-012{a) were analyzed for PCBs. Sample AAA2032 contained 2.3 mg/kg PCBs and 

sample AAA2034 contained 0.25 mg/kg. PCB migration at Main Site is addressed under area 

of concern (AOC) C-33-001 in Subsection 5.4 of this RFI report. 

4.8.3.3 Risk Assessment 

Lead results were included in the SWMU 33-004(i) preliminary risk assessment described in 

RFI Report LA-UR-95-882, Subsection 4.4. Results indicate that although lead contamination 

is widespread in the area east of TA-33-39, it would not pose a risk to the most sensitive 

population, children under seven years (LANL 1995, 1212). Because SWMU 33-004(i) is 

embedded SWMU 33-017, calculations for this risk assessment are repeated in Appendix D of 

this RFI report for completeness in dealing with SWMU 33-017. According to EPA, an 

acceptable risk for lead exposure is less than 5% of the population expected to have blood lead 
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TABLE4-20 

INORGANIC$ DETECTED ABOVE LANL AND TA-33 BACKGROUND UTLs AT SWMU 33-017 
VEHICLE MAINTENANCE AREA 

ANALYTE SAMPLEJD 

Chromium AAA2051 

Chromium AAA1978 

Lead AAA2049 

Lead AAA2050 

Lead AAA2051 

Lead AAA2052 
Lead AAA2053 
Lead AAA2054 
Lead AAA1976 
Lead AAA1977 

Lead AAA1978 

Lead AAA1979 

Lead AAA1980 

Lead AAA2031 

Lead AAA2032 

Lead AAA2033 

Nickel AAA2051 
Nickel AAA2052 
Nickel AAA2053 

Silver AAA2053 

Silver AAA2054 
Uranium AAA2052 
Uranium AAA2053 

Uranium AAA2054 

Uranium AAA1976 

Uranium AAA1977 

Zinc AAA2049 

Zinc AAA2050 

Zinc AAA2051 

Zinc AAA2053 

Zinc AAA2054 
Zinc AAA1976 
Zinc AAA1977 

Zinc AAA1980 
Zinc AAA2031 
Zinc AAA2032 

Zinc AAA2033 

• UTL = Upper tolerance limit. 
b SAL = Screening action level. 

DEPTH 
On.) 
0-6 

0-6 

0-6 

0-6 

0-6 

0-6 
0-6 

0-6 

0-6 
0-6 

0-6 

0-6 

0-6 

0-6 

0-6 

0-6 

0-6 

0-6 
0-6 

0-6 
0-6 

0-6 

0-6 

0-6 

0-6 

0-6 

0-6 

0-6 

0-6 

0-6 

0-6 

0-6 
0-6 

0-6 

0-6 

0-6 

0-6 

MEDIUM RESULT 
(mglkg) 

Soil 84 

Soil 60 

Soil 64 

Soil 90 

Soil 170 

Soil 46 
Soil 98 

Soil 200 

Soil 79 
Soil 73 
Soil 800 

Soil 71 
Soil 210 

Soil 104 

Soil 118 
Soil 53 

Soil 73 

Soil 87 
Soil 35 
Soil 8.8 
Soil 46 
Soil 3.6 

Soil 3.5 

Soil 4.2 

Soil 3.1 

Soil 3.9 

Soil 730 

Soil 530 

Soil 1 700 

Soil 330 

Soil 350 
Soil 210 
Soil 120 

Soil 130 
Soil 820 
Soil 610 

Soil 210 

c NC = Not calculated due to insufficient data above detection fimil 
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LANLUTL• TA-33 UTL SAL11 

(mglkg) (mglkg). {mglkg) 
34.2 20.7 400 

34.2 20.7 400 

39 39 1 600 
39 39 400 
39 39 400 
39 39 400 
39 39 400 

39 39 400 

39 39 400 .. 

39 39 400 ·--
39 39 400 

39 39 400 

39 39 400 

39 39 400 

39 39 400 

39 39 400 

26.7 17 1 600 

26.7 17 1 600 

26.7 17 1 600 

NCC NC 400 

NC NC 400 

2.82 4.84 95 

2.82 4.84 95 

2.82 4.84 95 

2.82 4.84 95 

2.82 4.84 95 

101 62.3 24 000 

101 62.3 24 000 

101 62.3 24 000 

101 62.3 24 000 

101 62.3 24 000 

101 62.3 24 000 

101 62.3 24 000 

101 62.3 24 000 

101 62.3 24 000 

101 62.3 24 000 

101 62.3 24 000 
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TABLE4-21 

ORGANICS DETECTED AT SWMU 3~17 VEHICLE MAINTENANCE AREA 

ANALYTE SAMPLE ID DEPTH MEDIUM RESULT sAL• EQLD 

(ln.) (mg/kg) (mg/kg) (mg/kg) 

Acenaphthene AAA2051 0-6 Soil 0.47 4 BOO Not listed 
Acenaphthene MA2054 0-6 Soil 0.75 4800 Not listed 

Acenaphthene MA1976 0-6 Soil 0.63 4 BOO Not listed 
Acenaphthene AAA1979 0-6 Soil 0.47 4 BOO Not listed 
Anthracene MA2051 0-6 Soil 2.3 24 000 0.33 

Anthracene AAA2053 0-6 Soil 0.85 24 000 0.33 

Anthracene AAA2054 0-6 Soil 1.2 24 000 0.33 

Anthracene AAA1976 0-6 Soil 0.94 24 OoO 0.33 

Anthracene AAA1978 0-6 Soil 0.69 24 000 0.33 
Anthracene AAA1979 0-6 Soil 0.92 24 000 0.33 
Benzo[a]anthracene MA2051 0-6 Soil 8.2 1 0.33 
Benzo[a]anthracene MA2053 0-6 Soil 4.1 1 0.33 

Benzo[a]anthracene MA2054 0-6 Soil 3.5 1 0.33 
Benzo[a]anthracene MA2032 0-6 Soil 0.51 1 0.33 
Benzo[a]anthracene MA1976 0-6 Soil 1.8 1 0.33 

Benzo[a]anthracene MA1977 0-6 Soil 0.39 1 0.33 
Benzo[a]anthracene MA1978 0-6 Soil 1.3 1 0.33 
Benzo[a]anthracene MA1979 0-6 Soil 1.6 1 0.33 
Benzo[a]anth racen e MA1980 0-6 Soil 0.6 1 0.33 

Benzo[a]pyrene MA2051 0-6 Soil 7.5 0.1 0.33 

Benzo[a]pyrene MA2053 0-6 Soil 4.7 0.1 0.33 
Benzo[a]pyrene MA2054 0-6 Soil 4 0.1 0.33 

Benzo[a]pyrene MA1976 0-6 Soil 0.64 0.1 0.33 
Benzo[a]pyrene MA1978 0-6 Soil 0.86 0.1 0.33 

Benzo[a]pyrene AAA1979 0-6 Soil 1.3 0.1 0.33 

Benzo[ a]pyren e MA1980 0-6 Soil 0.62 0.1 0.33 
Benzo[b]fluoranthene AAA2049 0-6 Soil 0.34 0.7 0.33 
Benzo[b]fluoranthene MA2051 0-6 Soil 9.8 1 0.33 
Benzo[b]fluoranthene MA2053 0-6 Soil 6.2 1 0.33 
Benzo[b]fluoranthene MA2054 0-6 Soil 5.2 1 0.33 
Benzo[b]fluoranthene AAA2032 0-6 Soil 0.43 1 0.33 
Benzo[b]fluoranthene MA1976 0-6 Soil 1.1 1 0.33 
Benzo[b]fluoranthene AAA1977 0-6 Soil 0.45 1 0.33 
Benzo[b]fluoranthene MA1978 0-6 Soil 1.5 1 0.33 

Benzo[b]fluoranthene MA1979 0-6 Soil 3.1 1 0.33 

Benzo[b]fluoranthene MA1980 0-6 Soil 0.8 1 0.33 
Benzo[g,h,i)perylene AAA2051 0-6 Soil 3.1 NCC 0.33 
Benzo[g,h ,i)pe ryl en e MA2053 0-6 Soil 1.7 NC 0.33 
Benzo[g ,h ,l)peryl en e MA2054 0-6 Soil 3.1 NC 0.33 

Benzo[k]fluoranthene MA2049 0-6 Soil 0.34 1 0.33 

Benzo[k]fluoranthene MA2051 0-6 Soil 7.1 1 0.33 
Benzo[k]fluoranthen e AAA2053 0-6 Soil 4.3 1 0.33 
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TABLE 4-21 (CONTINUED) 

ORGANICS DETECTED AT SWMU 33-017 VEHICLE MAINTENANCE AREA 

ANALYTE SAMPLE ID DEPTH MEDIUM RESULT SAL• EQL• 
On.) (mglkg) (mglkg) (mglkg) 

Benzo[k}fluoranthene AAA2054 o-6 Soil 3.9 1 0.33 

Benzo[k}fluoranthene AAA2032 o-6 Soil 0.52 1 0.33 

Benzo[k}fluoranthene AAA1978 o-6 Soil 0.36 1 0.33 

Benzo[k}fluoranthene AAA1980 o-6 Soil 0.57 1 0.33 
Bis(2-ethylhexyl)phthalate AAA2049 o-6 Soil 1.4 50 0.33 

Bis(2-ethylhexyl)phthalate AAA2051 o-6 Soil 0.92 50 0.33 

Bis(2-ethylhexyl)phthalate AAA2053 o-6 Soil 1.1 50 0.33 

Bis(2-ethylhexyl)phthalate AAA2054 o-6 Soil 1.2 50 0.33 

Bls(2-ethylhexyl)phthalate AAA2031 o-6 Soil 1.1 5Q 0.33 

Bls(2-ethylhexyl)phthalate AAA2032 o-6 Soil 1.3 5() 0.33 

Chrysene AAA2049 0-6 Soil 0.35 9~. 0.33 

Chrysene AAA2051 o-6 Soil 9.2 96 0.33 

Chrysene AAA2053 o-6 Soil 5.5 96 0.33 

Chrysene AAA2054 0-6 Soil 4.6 96 0.33 

Chrysene AAA2032 0-6 Soil 0.54 96 0.33 

Chrysene AAA1976 0-6 Soil 2 96 0.33 

Chrysene AAA1977 0-6 Soil 0.54 96 0.33 

Chrysene AAA1978 0-6 Soil 1.5 96 0.33 

Chrysene AAA1979 0-6 Soil 1.5 96 0.33 

Chrysene AAA1980 o-6 Soil 0.64 96 0.33 

Dibenzo[a,h]anthracene AAA2053 0-6 Soil 0.59 0.1 0.33 

Fluoranthene AAA2049 o-6 Soil 0.65 3 200 0.33 

Fluoranthene AAA2051 0-6 Soil 20.1 3 200 0.33 

Fluoranthene AAA2053 0-6 Soil 1.6 3 200 0.33 

Fluoranthene AAA2054 0-6 Soil 5.2 3 200 0.33 

Fluoranthene AAA2032 0-6 Soil 0.68 3 200 0.33 

Fluoranthene AAA1975 0-6 Soil 0.44 3 200 0.33 

Fluoranthene AAA1976 0-6 Soil 2.7 3 200 0.33 

Fluoranthene AAA1977 0-6 Soil 0.54 3 200 0.33 

Fluoranthene AAA1978 0-6 Soil 1.4 3 200 0.33 

Fluoranthene AAA1980 0-6 Soil 1.3 3 200 0.33 

Fluorene AAA2054 0-6 Soil 0.59 3 200 0.33 

Fluorene AAA1976 0-6 Soil 0.38 3 200 0.33 
Fluorene AAA1979 0-6 Soil 0.33 3 200 0.33 

lndeno[1,2,3-cd]pyrene AAA2051 0-6 Soil 4.2 1 0.33 

lndeno[1,2,3-cd]pyrene AAA2053 0-6 Soil 2.2 1 0.33 

lndeno[1,2,3-cd]pyrene AAA2054 0-6 Soil 3.3 1 0.33 

Naphthalene AAA2054 0-6 Soil 0.39 3 200 0.33 

Phenanthrene AAA2051 0-6 Soil 12.6 None 0.33 

Phenanthrene AAA2052 0-6 Soil 0.34 None 0.33 

Phenanthrene AAA2053 0-6 Soil 4.7 None 0.33 

Phenanthrene AAA2054 0-6 Soil 5.9 None 0.33 

Phenanthrene AAA2032 0-6 Soil 0.96 None 0.33 
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TABLE 4-21 (CONTINUED) 

ORGANICS DETECTED AT SWMU 33-017 VEHICLE MAINTENANCE AREA 

ANALYTE SAMPLEID DEPTH MEDIUM RESULT SAL" EQL~ ·-
(ln.) (mg/kg) (mglkg) (mg/kg) 

Phenanthrene AAA1976 0-6 Soil 3.8 Nons 0.33 

Phenanthrene AAA1977 0-6 Soil 0.5 Nons 0.33 

Phenanthrene AAA1978 0-6 Soil 2.5 Nons 0.33 

Phenanthrene AAA1979 o-6 Soil 2.9 Nons 0.33 

Phenanthrene AAA1980 o-6 Soil 1.2 Nons 0.33 

Pyrena AAA2049 0-6 Soil 0.92 2400 0.33 

Pyrena AAA2050 0-6 Soil 0.35 2400 0.33 
Pyrena AAA2051 0-6 Soil 26.7 2400 0.33 

Pyrena AAA2052 0-6 Soil 1.7 2400 0.33 

Pyrena AAA2053 0-6 Soil 19.6 2400 0.33 
Pyrena AAA2054 0-6 Soil 27.4 2400 0.33 
Pyrena AAA2032 0-6 Soil 2.1 2 400 0.33 
Pyrena AAA1975 0-6 Soil 0.51 2400 0.33 
Pyrena AAA1976 0-6 Soil 4.5 2400 0.33 

Pyrena AAA1977 0-6 Soil 1.4 2400 0.33 

Pyrena AAA1978 0-6 Soil 4.2 2 400 0.33 
Pyrena AAA1979 0-6 Soil 2.3 2400 0.33 

Pyrena AAA1980 0-6 Soil 1.6 2 400 0.33 

• SAL = Screening action level. 
b EQL = Estimated quantitation limit 
c NC = Not calculated due to insufficient toxicity data. 
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levels of greater than 10 J.l.gldl. Results of the modeling effort for TA-33 reveal that 1.66% of 

a hypothetical population of children exposed to 416.3 mg/kg of lead would exceed the 

standard value of 10 J.l.g/dL, indicating that adverse health effects from lead exposure are 

unlikely at this site. 

The same exposure unit used for lead, approximately 0.15 acres east of TA-33-39, was used 

for a preliminary risk assessment for the PAHs (Fig. 4-9). Risk assessment calculations for 

SWMU 33-017 are presented in Appendix D of this RFI report. Results show that the estimated 

carcinogenic risk to construction workers is low at both the mean and the 95% UCL 

concentrations: 2. 7E-07 and 5.6E-07, respectively. Estimated risk to future residents based on 

the mean PAH concentration is 3.1 E-06 and when based on all seven 95% UCLs, estimated risk 

rises to 2.1 E-05. 

4.8.3.4 Ecotoxicological Screening Assessment 

A global ecotoxicological assessment is presented in Subsection 3.2.3 of this RFI report. 

4.8.4 Conclusion and Recommendation 

Based on results of this preliminary risk assessment for SVOCs, further study will be taken in 

this exposure unit, which includes the area extending approximately 130 ft east of shop 

TA-33-39. Phase II sampling will collect additional samples in the vicinity of the elevated 

SVOCs to refine level and extent of contamination (Appendix 8). 

5.0 REVISED PHASE I SAMPLING AND ANALYSIS PLANS 

Information gathered since the RFI work plan LA-UR-92-925 was submitted in May 1992 

indicates that six sampling plans are inadequate or inappropriate. Therefore, revised sampling 

plans for the PASs listed in Table 5-1 are submitted in Section 5.0. 

5.1 SWMU 33-003(b) MDA-0, East Site 

SWMU 33-003(b) is underground experimental chamber TA-33-6 at MDA D. It is discussed in 

the RFI Work Plan for OU 1122, Subsections 3.5.2.1 and 4.5.3.1 (LANL 1992, 0784). No action 

is proposed for the chamber based on an assessment of exposure pathways. A Phase II 

sampling plan is presented for the surface and subsurface soil component of SWMU 33-003(b). 
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APPENDIX D RISK ASSESSMENT CALCULATIONS FOR SWMU 33-017 

1.0 EXPOSURE ASSESSMENT 

Exposure assessment requires identification of appropriate land use scenarios, exposure 

units, potential human receptors and exposure routes, and estimates of contaminant intake. 

For the risk assessments described in this report, it is assumed that all land may be used for 

future residential sites. For an exposure unit under the residential scenario, it is assumed that 

each residence will occupy approximately 0.15 acres (500m2). The human· exposure 

assumptions are that residents will be exposed to existing site contaminants for 20 hours/day, 

350 days/year, for 30 years. The exposure pathways that are considered under the residential 

scenario include inhalation of vapors and wind-blown dust; ingestion of contaminated soil, 

water, and fruits or vegetables grown in contaminated soil; and contaminated soils or water 

coming into contact with the skin. Attachment 1 to Appendix K of the Installation Work Plan 

(IWP) provides additional detail about the intake assumptions used for each exposure 

pathway, under each land use scenario {LANL 1993, 1017). 

2.0 TOXICITY ASSESSMENT 

Toxicity assessment requires identifying appropriate toxicity values for contaminants of 

potential concern. Slope factors, which express the potential of a contaminant to cause cancer, 

are obtained from the Environmental Protection Agency's {EPA) Integrated Risk Information 

System, EPA's Health Effects Assessment Summary Tables, or the Superfund Health Risk 

Technical Support Center. Reference doses, which express non-carcinogenic toxicity of 

contaminants, are based on the most sensitive data set available for a given target organ or 

system {e.g., the liver or central nervous system). 

Characterizing risk consists of two steps: calculating a quantified estimate of risk (e.g., 

exposure may result in a one in a million chance of developing cancer), and considering the 

uncertainties associated with the estimate to place risk in perspective. The numerical estimate 

of risk is calculated using methods found in EPA's Risk Assessment Guidance for Superfund 

(EPA 1989, 0305}. The uncertainty analysis considers both the uncertainties inherent in the 

risk assessment process and the uncertainties specific to a particular site. 

Appendix K of the IWP presents a detailed description of the risk assessment process adopted 

by LANL's Environmental Restoration ER Project (LANL 1993, 1 017). 
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3.0 RISK CALCULATION FOR LEAD AT SWMU 33-017 VEHICLE MAINTENANCE AREA 

Preliminary risk assessment results for the area east of TA-33-39 were discussed in Subsection 

4.8.3.3 of this RFI report. This subsection discusses the calculations leading to these results. 

Analytical results for lead used in the calculations are given in Table 0-1. 

TABLED-1 

LEAD VALUES IN EXPOSURE UNIT EAST OF TA-33-39 

PRS8 SITE 10 SAMPLEID LEAD (mglkg) 

33-004(i), north 33-1055 AAA1975 10 

33-1056 AAA1976 79 

33-1057 AAA1977 73 

33-004(Q, south 33-1058 AAA1978 800 

33-1059 AAA1979 71 

33-1060 AAA1980 210 

33-012(a) 33-1086 AAA2031 104 

33-1087 AAA2032 118 

33-1088 AAA2033 53 

33-1089 AAA2034 9 

33-017, vehicle 33-1102 AAA2049 64 

maintenance area 33-1103 AAA2050 90 

33-1104 AAA2051 170 

33-017, top of 33-1105 AAA2052 46 

main drainage 33-1106 AAA2053 98 

33-1107 AAA2054 200 

• PCB = Polychlorinated biphenyls. 

3.1 Calculations for Lead at the SWMU 33-017 Exposure Unit 

The calculation of the mean and upper confidence bound for lead contamination in the 

exposure unit east of TA-33-39 followed the method for minimum variance unbiased (MVU) 

estimation for lognormal populations described by Gilbert (1987, 0506), pp. 165-166. The data 

in Table 0-1 are seen to be approximately lognormally distributed in the probability plot of Fig. 

0-1. (This is a probability plot, that is, the observed values have been sorted and plotted on a 

logarithmic scale against order statistics from the standard normal distribution. Data from a 

log-normal distribution should fall approximately along a straight line in such a plot. The 

departures from a straight line that occur at the low end in Fig. D-1 inflate the estimate of the 

variance and the estimates of the mean, see Equation 1 below, and especially of the upper 

confidence interva I.) 
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The MVU estimate of the mean is 

(1) 

where is the sample mean of the Jogged data, is the sample variance, n 

is the sample size, and is a function tabled in Gilbert's book (although for 

our calculations we programmed this function using the series expansion 

given on p. 165 of that book and verified our program by comparing its 

results with Gilbert's Table A9.) An unbiased estimator of the variance of 

is given by 

and thus a 95% upper confidence interval for the mean is computed finally 

as 

~ + tn-1,0.95s(il) (3) 

assuming approximate normality of the estimate (an application of the 

Central Limit Theorem of probability theory) with the usual number of 

degrees of freedom. 

Risks were estimated using the EPA's Integrated Exposure Uptake Biokinetic (IEUBK) Model, 

Version 0.99d (EPA 1994, 1178). This model considers exposure to lead from several 

pathways and correlates total exposure to a blood lead level, which is the standard descriptor 

of lead exposure. The IEUBK model applies to young children from birth to seven years 

because children are more sensitive to lead toxicity than adults. According to EPA, an 

acceptable risk for lead exposure is Jess than 5% of the population expected to have blood lead 

levels of greater than 10 J.Lg/dL. Results of the modeling effort for TA-33 reveal that 1 .66% of 

a hypothetical population of children exposed to 416.3 mg/kg of lead would exceed the 

standard value of 10 J.Lg/dL, indicating that adverse health effects from lead exposure are 

unlikely at this site. 
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3.2 Results of the EPA Lead Model (version 0.99d) based on 95% UCL Lead Concentration 

in Soil at the SWMU 33-017 Exposure Unit 

Results of the EPA Lead (Pb) Model (Version 0.99d) based on 95% Upper Confidence Limit 
(UCL) 

AIR CONCENmATION: 0.100 J.19 Pblm3 DEFAULT 

Indoor air Pb Concentration: 40.0 percent of outdoor 

OTHER AIR PARAMETERS 

Age Time Outdoors Ventilation Rate Lung Absolute 
(hr) (m3fday) 

Q-1 1.0 2.0 

1-2 2.0 3.0 

2-3 3.0 5.0 

3-4 4.0 5.0 

4-5 4.0 5.0 

5-6 4.0 7.0 

6-7 4.0 7.0 

DIET: DEFAULT 

DRINKING WATER Concentration: 4.00 J.19 Pbll DEFAULT 
WATER Consumption: DEFAULT 

SOIL AND DUST 

Soil: Constant concentration 

Dust: Multiple source analysis 

(%) 

32.0 

32.0 

32.0 

32.0 

32.0 

32.0 

32.0 

AGE SOIL HOUSE DUST 
(J.Lg Pb/g) (J.Lg Pb/g) 

Q-1 350.0 255.0 

1-2 350.0 255.0 

2-3 350.0 255.0 

3-4 350.0 255.0 

4-5 350.0 255.0 

5-6 350.0 255.0 

6-7 350.0 255.0 

Additional dust source: None DEFAULT 

Soil contribution conversion factor: 0.70 

Air contribution conversion factor: 1 00.0 
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PAINT INTAKE: 0.00 J..l9 Pblday DEFAULT 

MATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Contribution: 2.50 J..l9 Pbldl 

CALCULATED BLOOD Pb and Pb 
UPTAKES 

-- --r ......... 

YEAR BLOOD LEVEL TOTAL UPTAKE SOIL+ DUST UPTAKE 
(J..lg/dl) (J..Lg/day) (J..lg/day) 

0.5-1 5.2 9.66 6.80 

1-2 5.8 14.12 10.64 

2-3 5.5 14.71 10.80 

3-4 5.2 14.85 10.97 

4-5 4.3 1227 8.35 

5-6 3.7 11.80 7.59 

6-7 3.4 11.76 7.21 

YEAR DIET UPTAKE WATER UPTAKE PAINT UPTAKE AIR UPTAKE 
(J..Lg/day) (J..l9 /day} (J..Lg/day) (J..Lg/day) 

0.5-1 2.48 0.36 0.00 0.03 

1-2 2.55 0.88 0.00 0.04 

2-3 2.91 0.93 0.00 0.08 

3-4 2.84 0.96 0.00 0.08 

4-5 2.81 1.03 0.00 0.08 

5-6 2.99 1.10 0.00 0.11 

6-7 3.32 1.12 0.00 0;11 
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Fig. D-1. Probability plot of lead values. 
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4.0 RISK CALCULATION FOR PAHs AT SWMU 33-017 VEHICLE MAINTENANCE AREA 

4.1 Risk Calculations for PAHs 

The same formulas were used to calculate means and 95% UCLs for the seven PAHs shown 

in Table 0·2. Below-detection-level observations were replaced by one-half the detection 

level. The approximate log-normality of the above-detection-level observations is illustrated in 

Fig. D-2 for benzo[a]anthracene, which is typical of the PAHs for which six to nine of the 16 

observations are above the detection level (i.e., five of the seven constituents in Table D-2). 

TABLE D-2 

PAHs IN EXPOSURE UNIT EAST OF TA-33-39 

33·017: VEHICLE 33·017: TOP OF MAIN 
MAINTENANCE AREA DRAINAGE 

AAA2049 AAA2050 AAA2051 AAA2052 MA2053 AAA2054 

Benzo[a]anthracene <0.33 <0.33 8.20 <0.33 4.10 3.50 

Benzo[a]pyrene <0.33 <0.33 7.50 <0.33 4.70 4.00 

Benzo[b ]fluoranthene 0.34 <0.33 9.80 <0.33 6.20 5.20 

Benzo[k]fluoranthene 0.34 <0.33 7.10 <0.33 4.30 3.90 

Chrysene 0.35 <0.33 9.20 <0.33 5.50 4.60 

Dibenzo[a ,h]anthracene <0.33 <0.33 <0.33 <0.33 0.59 <0.33 

lndeno[1 ,2,3-cd]pyrene <0.33 <0.33 4.20 <0.33 2.20 3.30 

33-004(1): NORTH 33-004(1): SOUTH 
OUTFALL OUTFALL 

AM1975 MA1976 AAA1977 AAA1978 AAA1979 AAA1980 

Benzo[a]anthracene <0.33 1.80 0.39 1.30 1.60 0.60 

Benzo[a]pyrene <0.33 0.64 <0.33 0.86 1.30 0.62 

Benzo[b ]fluoranthene <0.33 1.10 0.45 1.50 3.10 0.80 

Benzo[k}fluoranthene <0.33 <0.33 <0.33 0.36 <0.33 0.57 

Chrysene <0.33 2.00 0.54 1.50 1.50 0.64 

Dibenzo[a ,h ]anthracene <0.33 <0.33 <0.33 <0.33 <0.33 <0.33 

lndeno[1 ,2,3-cd]pyrene <0.33 <0.33 <0.33 <0.33 <0.33 <0.33 
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TABLE D-2 (CONTINUED) 

PAHs IN EXPOSURE UNIT EAST OF TA-33-39 

33-012(a): STORAGE AREA 

AAA2031 AAA2032 AAA2033 AAA2034 

Benzo[a]anthracene <0.33 0.51 <0.33 <0.33 

Benzo[a]pyrene <0.33 <0.33 <0.33 <0.33 

Benzo[b]fluoranthene <0.33 0.43 <0.33 <0.33 

Benzo[k]fluoranthene <0.33 0.52 <0.33 <0.33 

Chrysene <0.33 0.54 <0.33 <0.33 

Dibenzo[a,h]anthracene <0.33 <0.33 <0.33 <0.33 

lndeno[1 ,2,3-cd]pyrene <0.33 <0.33 <0.33 <0.33 

Observations for seven PAHs detected in sixteen samples from this area are shown in Table 

D-3. Mean and 95% UCLs were computed for these seven cPAHs using the MVU lognormal 

estimators. Observations below detection level were replaced by one-half the detection level 

(EPA 1989, 0305). Calculated values are shown in Table D-3. 

TABLE 0-3 

MEAN AND 95% UCLs FOR PAHs IN EXPOSURE UNIT EAST OF TA-33-39 

PAH 

Benzo[a]anthracene 

Benzo[a]pyrene 

Benzo[b ]fluoranthene 

Benzo[k]fluoranthene 

Chrysene 

Dibenzo[a,h]anthracene 

lndeno[1 ,2,3-cd]pyrene 

a UCL = Upper confidence limit 
b SAL= Screening action level. 

September 29, 1995 

MEAN {mglkg) 

1.35 

1.11 

1.74 

0.88 

1.61 

0.19 

0.54 

D-8 

95% UCLa (mglkg) SAL b (mglkg) 

2.28 1.0 

1.89 0.10 

3.03 1.0 

1.45 1.0 

2.74 22.0 

0.21 0.1 

0.86 1.0 
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Risks were estimated using the methodology outlined in Appendix K of the IWP for carcinogenic, 

nonradioactive compounds (LANL 1993, 1017). Two different exposure scenarios were 

considered: 

• construction, which assumes that the exposure unit would continue to be 

used by LANL and that construction workers working in the unit would have 

the highest exposure potential; and 

• residential, which assumes that the exposure unit would ultimately be used 

for housing. 

Results show that the estimated carcinogenic risk to construction workers is low at both the 

mean and the 95% UCL concentrations: 2.7E-07 and 5.6E-07, respectively. Estimated risk to 

future residents based on the mean PAH concentration is 3.1 E-06 and when based on all seven 

95% UCLs, estimated risk rises to 2.1 E-05. Printouts showing results of the calculations are 

included in Attachment D-1 of this appendix 
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Fig. D-2. Distribution of benzo[a]anthracene in SWMU 33-017 exposure unit (lognormal plot). 
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ATIACHMENT D-1 

RESULTS OF RISK CALCULATIONS FOR PAHs AT THE SWMU 33-017 VEHICLE 
MAINTENANCE EXPOSURE UNIT 

.t<.J< 1 .t<.epon 
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TABU: C-C 
STATISTtCAt... SUMMARY OF SOIL DATA 
VEHICLE MAINTENANCE AREA 
LANL. LOS ALAMOS, NEW MEXICO 

-- -·. - - - -·· - -
COPCs FOD 

.. -· -· -· - -· -....... -· 
Samlvolatilea 
Benzo(l)antnraciine 
Benzo(a)pyrena 
Benzo(D}ftuoranth•ne 
~enzo(l<)1'1uoranthe,. 
Chryaene 
Olbanzo(a.h) anthracen8 
lndeno(1 ,2,3 -cd)pyrene 

lnotganlos 
Antimony 
Areenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Nickel 
Selenium 
Silvtr 
Zinc 

9/i6 
7/16 
10/16 
7/16 
10/16 
1/16 
~/16 

13/16 
16/16 
18/16 
16/16 
11/16 
16/16 
18/16 
14/16 
3/16 
2/1$ 
16/18 

-----· Minimum . Maximum 
Detected Detected 

Cone. Cone. -·----.. 
< 0.33 
< 0.33 
< 0.83 
<0.33 
<0.33 
< 0.83. 
< 0.83 

0.1 
1.2b 

Si 
0.16 

< 0.4 
4.2 

9 
< 2.0 
< 0.2 
< 1.0 

37 

8.2 
7.~ 
9.8 
7.1 
9.2 

0.59 
4.2 

0.4 
4.1 .. 
220 
0.62 
2.3 
84 

eoo 
87 
1.2 
~ 

1700 

~rlthmeuc-· -· -· 
Mean · 96% UCL 

1.352 
1.114 
1.744 
0.876 
1.607 
0,187 
0.544 

o.oee 
2.113 

80.668 
0.413 
1.148 

18.412 
138.22 
24.158 

0.096 
1,89 

385.144 

2.282 
1.891 
8.034 
1.4-54 
2.745 
0.214 
0.863 

0.133 
:2.392 

89.685 
0.472 
1.702 

25.800 
210.958 
38.$3 

0.133 
2.782 

608.07 

5066615222:# 3/12. 

(' 

\ 
\ 

\ 

\ 
i 

l.ease'i"of' \ 
Mex. or 

~"'~-

2.282 
1.881 
8.034 
1.-454 
2.74! 
0.690 
0.863 

0.133 
2.392 

89.885 
0.472 
1.702 

25.800 
210.958 

38,:)93 
0.133 
2.782 

608.070 

--... --·-·-· .._. -- - - -·- -·· 
COPCs • ChemJoale of po1entlel oonc:em 
FOO r:! Frequency of d~htctlon 
Cone. ::r Conoentrat!on 
UCLa Upper confidence limit 
Max. = Maximum !klt;cted eoncvntratlon 
All c:onc.ntratlous are In units Clf mgJkQ. 
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TABLE D-1 
AIR CONCENTRATIONS OF CHEMICALS ADHERED ONTO DUSTS 
VEHICLE MAIN~NANCE AREA 
LANL. LOS ALAMOS, NEW MEXICO 

COPCs --- -·- ----
Semlvolati~s 
Banzo(a}an1tlracene 
Senzo(a)pyrene 
Banzo{b)fluoranthena 
Benzo(k)ftuOrantheno 
Ohryaene 
Dibanzo(a.h) anthra=&ne 

. lnckmo{1,2,3-cd)~yrene 

lnOtgWIIC& 
Antlmony 
Arsenic 
Sarlum 
eerytlium 
Cadmium 
Chromium 
Lead 
Nickel 
Selenium 
Sliver 
Zinc 

·-· ~ RMe - -·· -· 
E:PO (Oa) 

-· . Jmg!k_g)_, -· 

2.28E+OO 
1.69E+OO 
s.0.1E+OO 
1.45E+OO 
2.75E+OO 
6.90E-01 
8.63E-01 

1.33E-01 
2..39E+OO 
9.9Qf:+01 
4.72E-01 
1.70E+OO 
2.58E+01 
2.11E+02 
3.86E.+D1 
1.33E-01 
2.78E+OO 
6.0SE+02 

- - - -· -- -· -· - -- - - -· -· 
COPCs ..: Chemloals of potential concern 
RME EPC • R&asonable Maximum Exposure l:xposure Point Concentration 
Cs 10! Concentration in soli 
Cp • Concentration in dust particles = Cs x PC 
PC= Partk:ulate Concentration In Air • 9 x 10-B kg!m3 

. fotalams\vma.wkS 

-· .....;... . .__ 
RME 

EPO (Op) 
(!Dg/m')_ 

2.06E-07 
t?OE-07 
2.7SE-07 
1.31E-07 
2.47E-07 
S.31E-OO 
7.77E-OB 

1.20!-0B 
2.16E-01 
8.99E-OO 
4.2SE-oa 
1.S3E-07 
2.32E-06 
1,g{}E-05 
3.47E-oe 
1.20e~oa 
2.SOE-07 
!3.47E-06 

---

25-0ct-94 



._,._It I W t • f''t'WI vn 
..X...H Ul•IY~ .... , ........ ,.. ........ _ .................. --

ilU-~o-~ ; o:u~rm I a-· I Nl'. L OAKJ...ANI}-t 5056815222 ;# 5fl2 

~ 
Benza(l=cen. 7.30&-01 7JIOE-o1 NA NA 0.14 U9E·Il1 NA 
Renzo(* PVIOM UOE+OO 7.00Ei'OO NA NA O.M a.IQE~oo NA 
Bctqo(b)~nlherwt T.aaE-01 f.IOE-at NA NA G.84 I.IIK:-01 HA 
~"» 7.30f-02 r.at~E-02 NA NA. U4 I.CIOI!;..O?. NA 
ChryHno 7'.1111E-()3 uoc-os NA NA o.e.t I.IGE-tl$ NA 
Chni'.O~.h) Arnhractnl T.80Eo4·00 fAOE+OC N• NA o ... 8.0Gl:+W NA 
lndlno(i ,t3-ccl'jpyt1nl 7.30f-01 7.anE -<l1 NA NA 0.84 ... -01 NA 

lnofOll'llct 
Arlllmott( · NO NO NA 4.00F.-o4 0.1 NC 4.ooc-ca 
Anll;lrk 1.li0E.Jo01 t,BOETOIJ NA. 1.001!-04 1 'l.SOG+OO I.OOE -()4 
N&rll.m NO NO uae ·04 7.00E-02 0.05 NC UOI!-03 
u.tylllln UOEtOO L30C+OO NA s.ooe-oa O.OOG UOE+02 UOE-M 
O&a1lkm G.:JOC-'"00 NA NA UCE-o4 O.GT NC UOE-M · 
Chromium •-:IOE+01 NA NA S.OOE· 03 0.1 NO ll.OOE-Oo\ 
1.11\d OI:JM u~ UBM uau G.5 NA NA 
Nlokol Nc NO NA z.ooe-oz 0.1 NC 2.00t:-U3 
Sdenlum NO NO NA li.OOI<-cJ:t 0.97 NC 4.W...OO 
~ NO H¢ NA fi.OOE"-03 1 NC II.OOt:=~ 
2lno NO NO IotA I.OOL'-01 0,:\ NO 8.00E· ·02 

-·- ~ - -· -
CO POw • Chcmlaala of pcw6J oonot1T1 
cs~ - Oancor 81opo Faetor 
ntD - Hllelet'1041 Dot;. 
~~ DcmW C8F • Ctvonio Or.t OBF I Olal Abllorption ftaCIIIon 
MjuMd Dermal AID = Ohror!IO Oral Rftl x Or.ll ~ FIIUIIot\ 
NA - No ;t.taa.tJio data 
NC-Hot~ 
U JIM • E!vfi(W.d U!ing thO FPA Uf*kl Ulolcil*lc; Modi! 
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1A8l.E E-E 
EXPOSUREP~ETERS 
VEHIClE MAINTENANCE ARSA 
lANL. LOS AlAMOS, NEW MEXICO 

1 C"' I NT 'L OAKl..ANl}-t 

lAOD/ADD ~ Ufetlme Average Dally DOH/Average Dilly Ooae 

r-· inhetatiO'n iAoolntake R.t9F.oi0 .. :OutdOOr ~ 

I
' Inhalation ADO lnttke Rate Factora - outdoor elr 

SoR tngasuon L.ADP Intake Rtde Faotor$ 

I 
Soil Ingestion AOtllnt~e Rate FICf.Of8 
Dermal Contaot LAOO Intake Rate Faotcra 

L-.Permai...Q:>nt .. Et ADD IQ!!tct ll!!e Facto!!_ _ 

2.oae:o, 1.426-~ 
4.Bee-o1 1.66E+OO I 

S.87t-07 1.10E-061 
1.37E-08 1 .28E-051' 
2.94E..;.OS 1.10E-OS 
6.~-0.!l_1.a8E:-OiJ 

5058615222;# 6/ 



TABLEI-1 
OAAC1NOGENIC RISKS FROM SOli. INGESTION 

· FUTURE RESIDENT SCENARIO (CHilDRCN) 
VEHICLE MAINTENANCE AREA 

--- - - ----- lite-· - Ohlld -· OtaiOSF -· 
COPes EPO (Ca) LAOD (mg/kg/day) -, 

- .. -- ---- - ~.(mg.t_k;L Jmg/~•YL. - -
8•mlvolatilea 
Benzo(a} •nthracane 2.28E+IJO 2,50E-Oe 7.00E··01 
S.nzo(a}PYf'en• 1.11E+(l0 2.07E-06 1.SOE-t00 
6enzo(b)fluoranthel'la a.OSE'i"OO 8.82E-06 7.30&-01 
Btnzo(k)fluor•nthen• 1.4SE+00 1.~E-01 1.~e -02 
Chryttne 2.71E+00 S.01E-08 7.30E-~ 
Dlb•nto(a,h) anthr.oene s.eoe-o1 6.47E-07 7.80E+OO 
lndeno(1.2,3-cd)pyrene s.esE-01 9.48E-07 1.SOE-01 

lnorganio• 
AI'IUmony 1.531;-01 1.o48E -07 NO 
Artenlo 2.3iE+OO 2.s2e-oe 1.80E+OO 
Bar1um S.98E+01 1.09E-04 NC 
S.ryUium 4.72E-01 5.17E-D7 4.905+00 
Cadmium 1.foE+OO 1ll7E ·08 NA 
Chromium 2.&8Et01 2.83E-06 NA 
lAad 2.11E+O~ 2.31E-04 NA 
Nickel S.St:SE+01 •t23E-05 NO 
Salenlum 1.33E··01 1.~~-01 NC 
Sliver 2,78E+OO 3.0!E-OS NC 
Zinc e.OSE+02 e.eeE-04 NO 

TOtAL RiSK -·· ·- -· -· - -···- - - - -
OOPCu • Chemica.\& of J)otentlll ooncem 
FIME Ef'C • ~on«bla M.xlmu!TI &pg~u~ Expceur• Point Concentr•tlon in ~II 
\.ADD :::-: LHetlme Average. Oai!Y Do~ = Ca x LAOO Fa¢tor 
~llfug_eetlon lntai<•~ LACD Feoto~ =· ...l!1DE-osl 
CSF • C.rclnQgeniQ Slope Factor 
NO • Noncarelnogtn 
NA ""' NQt AppUc.tbl~ 

loaalaml\vma.wk3 

-

•HiviJIJvoJIJV 1 '" u 

5056615222;# 7/12 

Child 
Can~ 

Risk. 

1.8E-06 
1.1SE-05 
aAE· 08 
1.2E-o7 
2.25-08 
4.7E-OG 
6.1E-07 

NO 
~.7~-08 
NC 

2.2E-06 
NA 
NA 
NA 
NO 
NC 
NC 
NO 

i.iE-05 

126-0et-S4 



TAaLE 1·2 
NONCAACINOGfNIC FUSKB FROM SOIL INGESTION 
FUTURE RESIDENT SCEHARtO (CHU..OREN) 
VSHIOl.E MAINTENANCta AREA 

1t.:t· 1Nl"'1. OAKL.A.~ 5058615222;# 6/ 

AME - Child-· ChroniC· - ohiid. 
COPOI EPO (CI) ADO Oral RfO HQ 

- --.. ---- ...{m;Jki _m,~d&L. ('l!Qll<;/d~. -· -

Semlvolntll•• 
Benza(a)anthracene 
Benzo(a)p~ne 
BtiiZO(b)fluoranthen• 
Benzo(k)fluore.nthene 
Ctuyeene 
Dtbtn~X~(a,h) anthraccno 
tndeno(1,a,s- od) pyrel'lfl 

lnorQanleB 
Antimony 
Areenlo 
Barium 
Beryllium 
Cadmium 

. Chromium 
l.e~d 
Nickel 
Selonium 
Silver 
Z!no 

. TOTAlHAzAROiNoiX' - - - -

2.28E+OO 
1.UE+OO 
3.D3E+OO 
1.4$E+OO 
:2.7'6E I DO 
S:SOE-01 
8.8SE-01 

1.33E-01 
2ME+OO 
9.ME+01 
4.7as-o, 
1.70E 1'00 
2.SSE+01 
2.11Et02 
3.16E+01 
USE-01 
2.7SEtOO 
6,08E+02 

2,8'.!E-05 
2.42F.-05 
:s.ase-os 
1.aee-ca 
!t51E-06 
7.84E-oe 
1.10E-OS 

1,70E··08 
a.ocn:-os 
1.28E· ·03 
e.03E-oe 
2.18~-05 
3,301:-04 
2.705-03 
4.93~-04 

1.70E-OG 
3.885-015 
7.77E· 03 

AME cPC = At81onable Maximum Exp¢GUre Expo11ur• Point Cone•ntro.tlon 
;@ ~er~.O.!.l!X.Po~ Or. x ~0.9.£!'-o~ _ _ 
l.§ol!.!.!l;lsst~on lo!!~• Ra.!!.@Q.fa!=~.L!". _. ~ . .28£::.051 
RfO :; Reftrena. OoH 
HQ ...: Huard Quollent 
NO :: Nonoarclnogen 
NA .. Not Applicabl• 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.ooc-c4 
S.OOE-04 
7.00E-02 
IS.OOE-0! 
&.OOE-04 
6.00E-03 

NA 
2.00E-02 
5.00!·-03 
5.00E-03 
3.00E-01 --- -- -

NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.~E-03 
1.oe -o, 
1~E-02 
1.2E-03 
4 .• E-OP 
s.ee-o2 

NA 
2..51;-02 
3.4E-04 
7.1E·· OS 
2.65·02 

2.SE=cn 



H.l' lA I L VAl\U\NU-+ 

TABLSD-1 
CARCINOCIENIC f'ISK~ FROM D~MAL CONTACT 
futURE Rt;t;IDENT 8CE!NARIO (CHILDREN) 

. VEHICLE MAINTENANCE AREA 

- .. -· -· -· -· -- -· 
COP C. 

8emlvolatile& 
S.UO(~anthraccn. 
leftto(a)pyrano 
Bei\Ul(b)fluorWlthen• 
Berao(k)fluoranthone 
Chrve•n• 
Dlbttnzo(a,h) ltdh~ane 
1ndtno(1.2,3 ·cd)p)'l'tne 

I norgtnl oe 
Antlmonv 
Are•nlc 
a.rt~o~m 

. Btuylllum 
Cadmium 
Chromium 
Lead 
Nloktl 
hltnlum 
811wr 
Zlno 

2.2SE+00 
1.&9Eo!·OO 
8.03E+OO 
1.4GIHOO 
2,7&E+00 
1.eoE-o1 
8.831:-01 

1.3SE-01 
2.39c·t-OO 
9.99E.+01 
4.72E--G1 
t.7QI;·t-OO 
2.58E+01 
2..11E+02 
S.B!E+01 
1.33E-01 
2.78e .. oo 
6.08E+02 

0.1! 
0,1! 
0.18 
0,15 
0.,6 
0,15 
0.1D 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0,01 
0.01 
0.01 

Ohlid -Ad'j;ttd- Qhlld-
LADD Dermal CSF Ccnotr 

tmalkali!Y) -lmfl/kal~>.~ ... BJ~k __ 

a.76E-os 
!.,E· ·06 
4.99E-06 
2.39E··06 
4.51E-oe 
UOE:-07 
u2e-oe 

1.41E-os 
IU2E-07 
1,DOE-Oel 
5.,7&-08 
1.87E-07 
2..~E··06 
2.31~··0S 
4.235-06 
1A6E-OB 
a.D!E-07 
a.e6C-os 

e.eae-o1 
8.88£+00 
8,18E-01 
IME-Oi 
1.88E-OS 

'"*+00 e.eve-01 

NC 
1.80Et-OO 

NC 
e.eoE+02 

NA 
NA 
NA 
NC 
NC 
NC 
NC 

~.3E-o$ 
!2.7E-os 
4.3E-06 
2.1E-07 
S.H-0& 
8.4E-06 
1.2!-oe 

NO 
4.7e-a7 · 
Nc· 

4.4E-os 
NA 
NA 
NA 
NO 
NC 
NC 
NC 

TOTALFiSK-· - -· -· -··-· -·· --...-.. ~- -·s.9E70! 

AF • Ad•renoe Faotot 
RME EPC .. Reaeonabl• Maximum ~poeu~ Expoaure Point Cortotntrdon 
LA.M • Ufe\imc Ave~• ~D.£!!. • ...9!?' I.AQ.D ~t~r _ 
LotDDIJ ~'~'Rate 1.6.QP E!~!.C>r~ _ , ~-w 
CSF • Carclnogonic 8topt Faotor 
NC - Nol'carolnoe~on 
NA = No\ Appll*lo 

lonlame\vmLWkS 25-0ct ·84 
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TABl-E 0··! 
NONCARCINOGENIC RISKS FROM Df:RMAL CONTACT 
FUTURE hE81DENT SCF.NARIO (CHIUlREN) 
VEHICLE .WNTENANCE AREA 
- - - - - - - -· -· -AME 
~ E?C (Ct) 

- o;;;atff' Oklld-· 
(urdtiHI) t\00 

- -· - -· - - - -· ...Lma{Gl ·- ·-.(~g/~ . 

8ami\'Oiattl" 
Btnzo (.,anthraaon. 2.28Eof·00 0.1G 
BenlO(Q)pyrene 1.8&E-t00 0.15 
Esertto{tl}fluorah'lhenc =.oaE+OO 0.15 
Btnzo (k)fluor•nthon• 1.45E+OO O.liS 
Chrytii'IO 2.1!E+OO 0.15 
Olbonto(a,h) anth,..con. S.QQE-01 0,1D 
lndono(1,2,3· ·ed)pVrene 8.83!-01 0.15 

lnorganici 
Antimony 1.~E-01 0,01 
A,.•nio 2.~$E·I'OO o.ot 
Berium i.l'liE+01 0.01 
Bef)4Hum .t.72E··01 0.01 
Cldmlum 1.70E+OO 0.01 
Chromium 2JS8Ef-01 0.01 
l(f&<f 2.11E-t·02 0.01 
HI eke! 3.88&..01 0.01 
Salcl'lium uss-o1 0.01 
Silver 2.71E+OO 0,01 
21no e.OAF.·I-C2. 0,01 

TOiAL HAZAROtNOEX - -,. - -· - -· 
RME SPC =- RoMonabl9 M<Qdmum Exp~ure Expcauro PQint Canoomration 
am> ~wrw_~Dot!.!'.C.U..~ac1.2L- __ 
(P!!!!Ifol CcJ!aot ~~~1!..@0 Factor~ _ 1.28..£:~J 
AfO • Rtt.rene'& Da•e 
HQ • HazArd Ouotiant 
NO • Nonaarclno(ltn 
NA • Not Applicable 

4.88f-05 
3.83E-Q5 
15.82E··05 
IZ.78E-05 
e.HE-oa 
1.1SE-05 
1.ee~-oe. 

1.7oE-07 
a.oeE-ne 
1.28E-04 
I.O::SE-07 
2.18G-06 
3.30£-05 

·2,70f-04 
4.13E-oa 
UOE-01 
a.S&E· ~ 
7.'77E-G4 

- -· 

Ad)uiied 
Dermal RfO 
JmJz~km)')_ 

NA 
NA 
NA ,.,... 
NA 
NA 
NA 

o4.ooe-oe 
3.00E-04 
a.ISOE~03 
2.50E-·05 
3.50E-o~ 
S.OOE-04 
~ 

2.00E··03 
~.UE-08 
a.ooE-03 
G.OOE-02 

-· - -· 

Child 
HQ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.~E-03 

1.0E-·02 
3.6E-02 
~.4E-02 
&.2E-02 
e.eE-02 

NA 
2.t1E-02 
3.5E-o5 
7.1E-04 
6.6E-03 

2.4~;-01 
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TABLE R-R 
SUMMARY OF CARCINOGENIC ~tSKS 
FUTURE RESIDENT SCENARIO (CHILDREN) 
.VEHICLE MAINTENANCE AREA 

-· -· --· -· -· sOil -·· o;mal - lnhalafion- - -· -· -TOTAL P&Joent 
COPCs lngeatlon Contact of Oust! CANCER Conttfbution 

-· - .. - - - - -· _J.USIL., - -
Samlvolatiles 
Benzo(a)anthracene 1.se-os 3.3E-06 SUE-08 6E-06 4% 
Benzo(a)pyrene 1.6E--05 2.7E-OS 1.BE-07 4E-05 31% 
Benzo(b)fiUOialthene 2.4E-06 4.se-oe 2.8E--08 7E-06 6% 
Btnzo(k)nuor«~thene 1.2E-07 ,-2,1E-07 1.4E ·OQ SE-07 0% 
Chryaene 2.2E-08 3.9E-os 2.6E-10 6E-08 0% 
OibQnlo(a.h) anthracene 4.7E-06 . 8.4E-06 5.6E-OB 1E-05 10% 
lndeno(1,2,3-cd}pyrene 6.9E-07 1.2e-oe 8.1E•09 2E-06 1% 

lnorgarice 
An~mony NC NC NC· NA 0% 
Arsenic 4.7E-oe 4.7E-07 4.61::-07 ee-os 4% 
Barium NC NC NC NA 0% 
Berylliur'l\ ~t2E-06 4.4E-05 5.1E-OB 5E-OS ·34% 
Cadmium NA NA 1.4E-07 1E-07 0% 
Chromium NA NA 1.4c-O!I 1E-05 10% 
L.ead NA NA NA NA 0% 
Nic1<ei NC NC NC NA 0% 
Selenium NC NC NC NA 0% 
SUwr NO NC NC NA 0% 
Zinc NC NC NO NA 0% 

- - -· - - -
TOTAL CANCER RISK se-os 9E-05 1E-05 1E-04 100% 

. f'eroent ConUii.JutiOn 23% 68% 11% 100~ 

COPCS = Chem\eals of potential concem 
NC • Nonce.rclnogen 
NA = Not Available 

25-0ct-94 



TABLE H-H 
SUMMARY OF HAZARD INDICES 
FUTURE RESIDENT SCENARIO (CHILDREN) 

. VEHICLt:: MAINTENANCE AREA 
··-··· . . 

TOTAL Sol Dermal Inhalation Percent 
Ingestion Contact of Dusts HAZARD ContrlbuUon 

popes I ... PEX 

Sam !volatiles 
Benzo(a)anthracene NA NA NA NA 0% 
Benzo(a)pyrene NA NA NA NA 0% 
Benzo(b)ftvoranth£me NA NA NA NA «>"-
BelUO(IQfluoranthene NA NA NA NA 0% 
Chrysene NA NA NA NA. 0% 
Olbenzo(a,h) anthracene NA NA NA NA 0% 
lmJeno(1 ,2,3 -cd)pyrcne NA NA NA NA 0% 

lnorganloa 
Antimony 4.31:-03 4.3E-03 NA 9E-03 1% 
Areenlc 1.0E-01 l.OE-02 NA 1!-01 18% 
Barium 1.8E-02 3.6E-02 1.1E-01 2E-01 25% 
Beryllium 1.2E-03 2.4E-02 NA SE-02 4% 
Cadmium 4.4E-02 6.2E-02 NA. 1E-01 17% 
Chromium 6.6E-02 6.6t:-02 NA 1E-01 21% 
Lead NA NA NA NA 0% 
Nickel 2.6E-02 2.5E-02 NA 6E-02 8% 
Selenium 3.E-04 3.6E-05 NA 4e-04 0% 

. Sliver 7.1E-03 7.1E-04 NA ee-o3 1% 
Zinc 2..6E-02 e.BE-03 NA SE-02 5% 

HAZARD INDEX 3E-01 2E-01 1E-01 ee-o1 100% 

Percent Contribution -46% 37% 17% 100% 

COPCs ::: Chemicals of potential concern 
NA • Not Available 

25-0ct-94 


