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Figure H-1 Box plot for potassium and uranium in soil in Area 5, AOC 49-005(b) 
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Figure H-2 Box plot for calcium in soil and chromium in tuff in Area 5, SWMU 49-006 
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Figure H-3 Box plot for lead and thallium in tuff in Area 5, SWMU 49-006 
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Figure H-4 Box plots for aluminum and barium in soil in Area 6, SWMU 49-004 
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Figure H-5 Box plots for beryllium and calcium in soil in Area 6, SWMU 49-004 
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Figure H-6 Box plots for cadmium and cobalt in soil in Area 6, SWMU 49-004 
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Figure H-7 Box plots for copper and lead in soil in Area 6, SWMU 49-004 
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Figure H-8 Box plot for manganese and nickel in soil in Area 6, SWMU 49-004 
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Figure H-9 Box plot for potassium and selenium in soil in Area 6, SWMU 49-004 
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Figure H-10 Box plot for sodium and thallium in soil in Area 6, SWMU 49-004 
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Figure H-11 Box plot for uranium and zinc in soil in Area 6, SWMU 49-004 
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Figure H-12 Box plot for aluminum and barium in tuff in Area 6, SWMU 49-004 
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Figure H-13 Box plot for calcium and chromium in tuff in Area 6, SWMU 49-004 
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Figure H-14 Box plot for cobalt and copper in tuff in Area 6, SWMU 49-004 

 



 

E
P

201
0-0

134
 

H
-15

 
M

ay 2010 

T
A

-49 S
ites O

utside the N
E

S
 B

ound
ary Inve

stigatio
n R

e
port 

 

Figure H-15 Box plot for iron and lead in tuff in Area 6, SWMU 49-004 
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Figure H-16 Box plot for magnesium and nickel in tuff in Area 6, SWMU 49-004 
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Figure H-17 Box plot for vanadium and zinc in tuff in Area 6, SWMU 49-004 
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EP2010-0134 H-19 May 2010 

Table H-1 

Statistical Analysis of Tuff COPCs for Area 5, SWMU 49-006 

Analyte 
Gehan Test  

p-Value Quantile Test  Retain as COPC? 

Chromium 3E-05 0.00088 Yes 

Lead 0.98127 0.98563 No 

Thallium 0.09525 Not applicable No 

 

Table H-2 

Statistical Analysis of Soil COPCs for Area 6 West, SWMU 49-004 

Analyte 
Gehan Test  

p-Value Quantile Test  Retain as COPC? 

Aluminum 0.00203 0.99988 Yes 

Barium 0 0.86942 Yes 

Beryllium 4.00E-05 0.50368 Yes 

Calcium 0.12034 0.99989 No 

Cobalt 0 0.05166 Yes 

Copper 0 3.00E-04 Yes 

Manganese 0 0.32613 Yes 

Nickel 0 0.98886 Yes 

Potassium 0.13851 0.50368 No 

Selenium 0 0.06542 Yes 

Sodium 1 0.95404 No 

 

Table H-3 

Statistical Analysis of Tuff COPCs for Area 6 West, SWMU 49-004 

Analyte 
Gehan Test  

p-Value Quantile Test  Retain as COPC? 

Aluminum 0.01037 0.00263 Yes 

Calcium 0.01219 0.00244 Yes 

Chromium 0.00219 0.00244 Yes 

Cobalt 0.12113 0.0559 No 

Iron 9.00E-04 0.0183 Yes 

Magnesium 0.00167 0.00244 Yes 

Nickel Could not compute 0.00263 Yes 

Vanadium 0.00159 0.0183 Yes 

Zinc 0.304 0.60649 No 
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I-1.0 INTRODUCTION 

This appendix presents the results of the human health and ecological risk screening assessments 
conducted in support of the investigations of Areas of Concern (AOCs) 49-005(b) and 49-008(a), and 
Solid Waste Management Units (SWMUs) 49-004 and 49-006 at Technical Area 49 (TA-49) outside the 
nuclear environmental site (NES) boundary located at Los Alamos National Laboratory (LANL or the 
Laboratory) (Figure 1.0-1). Summary descriptions of the SWMUs and AOCs comprising TA-49 outside the 
NES boundary are included in section 2.1 of the investigation report. 

I-2.0 BACKGROUND 

A period of experimental activity at TA-49 took place from late 1959 to mid-1961, during which 
hydronuclear and related experiments deposited plutonium, uranium, lead, and beryllium in underground 
shafts (LANL 2007, 098491). Area 5 served as a central control area for hydronuclear and related 
experiments. Area 6 consists of two primary areas: Area 6 East, a general support area, and Area 6 
West, an inactive landfill and open-burning area historically used for the disposal of solid wastes 
generated from experimental activities conducted elsewhere at TA-49. 

There are currently only a few small-scale on-site uses of TA-49. The Laboratory’s high-power microwave 
group occasionally uses the day room in building 49-115; the Laboratory’s hazardous devices team (HDT) 
uses both the HDT training facility building 49-113 and the associated high-explosives magazine 
building 49-114 for small-scale explosives training exercises. Additionally, building 49-113 houses the 
Laboratory’s Alternate Emergency Operations Center. The Bandelier Meteorological Station is maintained 
in the southeast portion of TA-49 as part of its network of meteorological stations. 

I-2.1 Site Description and Operational History 

TA-49, also known as the Frijoles Mesa site, is centrally located on the Pajarito Plateau and is roughly 
midway between the Jemez Mountains to the west and the White Rock Canyon of the Rio Grande to the 
east. TA-49 is located within the Ancho, North Ancho, and Water Canyon watersheds.  

The following site descriptions and operational histories are for sites where nature and extent have been 
defined.  

I-2.1.1 AOC 49-005 (b), Small Landfill 

AOC 49-005(b) is located within Area 5 and consists of a small debris landfill that contains 
uncontaminated construction debris from the 1971 and 1984 cleanups. The landfill was created within the 
concrete-walled basement of the counting room and has dimensions of less than 10-ft-long x 10-ft-wide x 
10-ft-deep (LANL 1992, 007670, p. 6.4-9). 

I-2.1.2 SWMU 49-006, Sump 

SWMU 49-006 is the possible location of a sump in Area 5. In 1959, historical engineering documents 
discussed the construction of two sumps in this area. There are no other existing records or drawings to 
confirm the sump’s presence, but photographic liquids may have been discharged from a trailer that 
housed a darkroom or a radiochemistry laboratory (LANL 1992, 007670). 
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I-2.1.3 AOC 49-008(a), Area of Potential Soil Contamination 

AOC 49-008(a) is located within Area 5 and consists of potentially contaminated surface soil from central 
control area operations conducted from 1959 to 1961. Historical operations included a darkroom, 
radiochemistry laboratory, and calibration facility. Oil staining has been observed on two concrete pads 
that contained electrical transformers during historical operations (LANL 1992, 007670, p. 6.4-8). 

I-2.1.4 SWMU 49-004, Open-Burning Area/Landfill 

SWMU 49-004 is located within Area 6 West and is an inactive open-burning area and landfill used from 
1959 to 1961. Prior to burial, wastes were reportedly screened for radioactivity (LANL 1992, 007670, 
p. 6.3-6). During the 1971 cleanup of TA-49, the landfill [AOC 49-005(b)] was reopened for disposal of 
uncontaminated materials. Similarly, the site was reopened during a 1984 general cleanup when a 
disposal trench 30 ft x 100 ft x 15 ft was constructed for uncontaminated solid materials (LANL 1992, 
007670, p. 6.3-7). 

I-2.2 Investigation Sampling  

The final dataset used to identify chemicals of potential concern (COPCs) and evaluate potential risks to 
human health and the environment for the sites at TA-49 outside the NES boundary consists of all 
qualified analytical results compiled from both historical sampling activities and the 2009–2010 
investigation. Only those data determined to be of decision-level quality following the data-quality 
assessment (Appendix F) are included in the final dataset evaluated in this appendix.  

Decision-level analytical data used to determine COPCs for the investigation at TA-49 include results 
obtained from samples collected during the following investigations/activities: 

 1995 Phase I Resource Conservation and Recovery Act (RCRA) facility investigation (RFI) (LANL 
1997, 056594) for SWMUs 49-006, 49-004 and AOC 49-005(b): (LANL 1995, 049974; LANL 
1996, 054617) surface soil, sediment, and subsurface samples were collected.  

 2009–2010 investigation: surface and subsurface samples were collected to determine the nature 
and extent of contamination and obtain general site characterization data for evaluation of 
remedial alternatives.  

I-2.3 Determination of Chemicals of Potential Concern 

The analytical data and COPC determination for the TA-49 outside the NES boundary are summarized in 
the investigation report. Only chemicals detected above background (inorganic chemicals and 
radionuclides), had detection limits greater than background values (BVs) (inorganic chemicals and 
radionuclides), or were detected (inorganic chemicals, organic chemicals, and radionuclides) as COPCs. 
The industrial scenario and the ecological evaluation utilize data for samples collected from 0–1 ft below 
ground surface (bgs) and 0–5 ft bgs, respectively. The construction worker and the residential scenarios 
utilize data for samples collected from 0–10 ft bgs. However, all samples with a starting depth less than 
the lower bound of the interval for each scenario were included in the risk assessments.  

Tables I-2.3-1 through I-2.3-11 summarize the COPCs evaluated for risk for each of the TA-49 sites 
outside the NES boundary [AOC 49-005(b), SWMU 49-006, AOC 49-008(a), and SWMU 49-004]. Some 
of the COPCs may not be evaluated for potential risk under one or more scenarios because they were 
only reported below the depth interval associated with a given scenario. 
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I-3.0 CONCEPTUAL SITE MODEL 

The primary mechanisms of contaminant release for the TA-49 sites outside the NES boundary are 
related to the historical operations and releases discussed in detail in the investigation report. Surface 
and subsurface soil and tuff are the only media containing residual contamination at the site. Weathering 
of tuff is the only viable natural process that may result in the exposure of receptors to COPCs in tuff; 
because of the slow rate of weathering expected for tuff, exposure to COPCs in tuff is negligible, although 
it is included in the risk-screening assessments. 

The lack of saturated conditions in the area restricts the horizontal and vertical migration of contaminants. 
No alluvial or perched groundwater has been identified in the area. A pathway to groundwater, including 
the regional aquifer, which is located approximately 1170 ft bgs, is intermittent and incomplete. No 
permanent surface water exists within the TA-49 sites outside the NES boundary. Occasional surface 
water runoff occurs as a result of brief, but often intense, seasonal thunderstorms, which can produce 
significant rainfall in short time periods. Runoff may be generated in the spring as a result of snowmelt. 
Runoff from the mesa top may contribute minor amounts of flow to surface runoff. 

I-3.1 Receptors and Exposure Pathways 

The conceptual site model for contaminant exposure to human receptors is shown in Figure I-3.1-1. 
TA-49 is an industrial area and the industrial scenario is the current and reasonably foreseeable future 
land use. Therefore, all TA-49 sites outside the NES boundary were evaluated according to the industrial 
scenario. The construction worker scenario was also evaluated because construction or excavation 
activity cannot be ruled out. The residential scenario was evaluated for each site as required by the 
Compliance Order on Consent (the Consent Order).  

Primary exposure media for human receptors include surface soil and subsurface soil/tuff. The potential 
pathways for human exposure to surface soil and tuff are dermal contact, inhalation of vapors or fugitive 
dust, incidental soil ingestion, and external irradiation. Pathways from subsurface contamination to 
potential human receptors would be complete only if contaminated soil or tuff were excavated and 
brought to the surface. The potential pathways would be similar to those from surface soil (i.e., dermal 
contact, inhalation of vapors or fugitive dust, and incidental soil ingestion). Soil-gas data were evaluated 
for the potential to migrate to groundwater. Soil-gas data was not evaluated for the vapor intrusion 
pathway because there are no buildings in the areas and it is not a complete pathway. 

The conceptual site model for contaminant exposure for ecological receptors is shown in Figure I-3.1-1 
and in the ecological scoping checklist (Attachment I-1). Exposure pathways to surface and subsurface 
soil and tuff that apply for ecological receptors include root uptake by plants, dermal contact, inhalation of 
vapors or dust, incidental ingestion of soil, and food web transport. Dietary exposures include soil 
ingestion and food web transport, and are the primary pathways for wildlife. Surface water is not a 
complete exposure pathway for ecological receptors due to its transient occurrence. Although soil-gas 
data were not collected in the 0- to 5-ft interval, it was quantitatively evaluated for potential ecological risk. 

For the human health risk evaluation, four unique exposure areas were evaluated: AOCs 49-005(b) and 
49-008(a), and SWMUs 49-004 and 49-006. A depth interval of 0–1 ft was used to assess human health 
risk under the industrial scenario. A depth interval of 0–10 ft was used to assess human health risk under 
the construction worker scenario and the residential scenario. A depth interval of 0–5 ft was used to 
assess potential risk to terrestrial ecological receptors. All soil and tuff samples from these depth intervals 
were included in the assessments. 
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I-3.2 Environmental Fate and Transport 

The evaluation of environmental fate addresses the chemical processes affecting the persistence of a 
chemical in the environment; the evaluation of transport addresses the physical processes affecting 
mobility of a contaminant along a migration pathway. Migration through soil and tuff depends on 
properties such as soil pH, rate of precipitation or snowmelt, soil moisture content, soil/tuff hydraulic 
properties, and properties of the COPCs. Migration into and through tuff also depends on the unsaturated 
flow properties of the tuff and the presence of joints and fractures. 

The most important factor with respect to the potential for COPCs to migrate to groundwater is the 
presence of saturated conditions. Downward migration in the vadose zone is also limited by a lack of 
hydrostatic pressure as well as the lack of a source for the continued release of contamination. Without 
sufficient moisture and a source, little or no potential migration of materials through the vadose zone to 
groundwater occurs.  

Contamination at depth is addressed in the discussion of nature and extent in the investigation report. 
Results from the deepest samples collected showed either no detected concentrations of COPCs or low 
or trace-level concentrations of only a few inorganic, radionuclide, and/or organic COPCs in tuff. The 
limited migration of contamination is related to the absence of the key factors that facilitate migration, as 
mentioned above. Given the low concentrations of COPCs and how long the contamination has been 
present in the subsurface, physical and chemical properties of the COPCs, the lack of saturated 
conditions, and the depth to groundwater, the potential for contaminant migration to groundwater is very 
low. 

The NMED guidance (NMED 2006, 092513) contains screening levels that consider the potential for 
contaminants in soil to result in groundwater contamination. These screening levels consider equilibrium 
partitioning of contaminants among solid, aqueous, and vapor phases and account for dilution and 
attenuation in groundwater through the use of dilution attenuation factors (DAFs). These DAF soil 
screening levels (SSLs) can be used to identify chemical concentrations in soil that have the potential to 
contaminate groundwater (EPA 1996, 059902). Screening contaminant concentrations in soil against 
these DAF SSLs does not, however, provide an indication of the potential for contaminants to migrate to 
groundwater. The assumptions used in the development of these DAF SSLs include an assumption of 
uniform contaminant concentrations from the contaminant source to the water table (i.e., it is assumed 
that migration to groundwater has already occurred). Furthermore, this assumption is inappropriate for 
areas such as the TA-49 sites outside the NES boundary, where sampling has shown that contamination 
is vertically bounded near the surface and the distance from the surface to the water table is large. 
Therefore, screening of contaminant concentrations in soil against the DAF SSLs was not performed. 

The best indication of the potential for future contaminant migration to groundwater is the current vertical 
distribution of contaminants in the subsurface. Releases at the TA-49 sites outside the NES boundary 
occurred decades ago. The regional aquifer beneath the aggregate area is approximately 1170 ft bgs. For 
migration of contaminants to occur from shallow soil to the regional aquifer in a meaningful time frame 
(e.g., 100 to 1000 yr), significant vertical migration should have already occurred. Sampling has shown 
that the source is very small and that this migration has not occurred, indicating a very low potential for 
future contaminant migration to groundwater. 

The release and transport processes of the COPCs are a function of chemical-specific properties that 
include the relationship between the physical form of the constituents and the nature of the constituent 
transport processes in the environment. Specific properties include the degree of saturation, the potential 
for ion exchange or sorption, and the potential for natural attenuation and bioremediation. The transport of 
volatile organic compounds (VOCs) occurs primarily in the vapor phase by diffusion or advection in 
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subsurface air. The chemical and physical properties of inorganic and organic COPCs at the TA-49 sites 
outside the NES boundary are presented in Tables I-3.2-1 and I-3.2-2. 

The primary release and transport mechanisms that may lead to the potential exposure of receptors in the 
TA-49 sites outside the NES boundary include: 

 dissolution and/or particulate transport of surface contaminants from precipitation and runoff, 

 airborne transport of contaminated surface soil or particulates, 

 continued dissolution and advective/dispersive transport of chemical and radiological 
contaminants contained in subsurface soil and bedrock, 

 biotic perturbation and/or translocation of contaminants in subsurface contaminated media, and 

 uptake of contaminants from soil by biota. 

Contaminant distributions at the three sites indicate that after the initial deposition of contaminants from 
operational activities and historical remediation efforts, elevated levels of contaminants tend to remain 
concentrated in the vicinity of the original release points.  

I-3.2.1 Inorganic Chemicals 

In general and particularly in a semiarid climate, inorganic chemicals are not highly soluble or mobile in 
the environment. The primary physical and chemical factors that determine and describe the distribution 
of inorganic COPCs within the soil and tuff are the water solubility of the inorganic chemical and the soil-
water partition coefficient (Kd). Other factors besides the Kd values, such as speciation in soil, 
oxidation/reduction potential (Eh), and pH, also play a role in the likelihood that inorganic chemicals will 
migrate. The Kd values provide a general assessment of the potential for migration through the 
subsurface; chemicals with higher Kd values are less likely to be mobile than those with lower Kd values. 
Inorganic chemicals with Kd values greater than 40 are very unlikely to migrate through soil towards the 
water table (Kincaid et al. 1998, 093270). Table I-3.2-1 presents the Kd values for the inorganic COPCs 
identified at the TA-49 sites outside the NES boundary. Based on this criterion, aluminum, antimony, 
barium, beryllium, chromium, cobalt, lead, manganese, mercury, nickel, thallium, uranium, vanadium, and 
zinc have a low potential to mobilize and migrate through soil and the vadose zone. The Kd values for 
copper, cyanide, iron, nitrate, perchlorate, selenium, and silver are less than 40 and may indicate that 
these inorganic chemicals have a greater potential to mobilize and migrate through soil and the vadose 
zone. These COPCs are discussed further below. Information about the fate and transport properties of 
inorganic chemicals was obtained from individual chemical profiles published by the Agency for Toxic 
Substances and Disease Registry (ATSDR) (ATSDR 1997, 056531). Information for these inorganic 
chemicals is also available from the ATSDR website at http://www.atsdr.cdc.gov/toxpro2.html.  

The soil and parent material at the TA-49 sites outside the NES boundary is similar to other areas in the 
vicinity of the Laboratory.  

 Copper movement in soil is determined by physical and chemical interactions with the soil 
components. Most copper deposited in soil is strongly adsorbed and remains in the upper few 
centimeters. Copper will adsorb to organic matter, carbonate minerals, clay minerals, hydrous 
iron, and manganese oxides. In most temperate soil, pH, organic matter, and ionic strength of the 
soil solutions are the key factors affecting adsorption. Copper binds to soil much more strongly 
than other divalent cations, and the distribution of copper in the soil solution is less affected by pH 
than other metals. Copper is expected to be bound to the soil and move in the system by way of 
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transport of soil particles by water as opposed to movement as dissolved species. The average 
soil pH at the sites is 8.4, so leaching of copper is unlikely.  

 Cyanide tends to adsorb onto various natural media, including clay and sediment; however, 
sorption is insignificant relative to the potential for cyanide to volatilize and/or biodegrade. At soil 
surfaces, volatilization of hydrogen cyanide is a significant mechanism for cyanide loss. Cyanide 
occurring at low concentrations in subsurface soil is likely to biodegrade under both aerobic and 
anaerobic conditions. The extent of cyanide is defined.  

 Iron is naturally occurring in soil and tuff and may be relatively mobile under reducing conditions. 
Iron is sensitive to soil pH conditions and occurs in two oxidation states: iron(III), the insoluble 
oxidized form, and iron(II), the reduced soluble form. Most iron in well-drained neutral to alkaline 
soil is present as precipitates of iron(III) hydroxides and oxides. With time, these precipitates are 
mineralized and form various iron-bearing minerals, such as lepidcrocite, hematite, and goethite. 
The extent of iron is defined.  

 Nitrate, and to a lesser degree perchlorate, is highly soluble in water and may migrate with water 
molecules in saturated soil. As noted above, the subsurface material beneath the sites has low 
moisture content, which would inhibit the mobility of nitrate and perchlorate, as well as most other 
inorganic chemicals. In addition, the concentrations of nitrate detected at the sites are naturally 
occurring and do not indicate a release. 

 Selenium is not often found in the environment in its elemental form but is usually combined with 
sulfide minerals or with silver, copper, lead, and nickel minerals. In soil, pH and Eh are 
determining factors in the transport and partitioning of selenium. In soil with a pH greater than 7.5, 
selenates, which have high solubility and a low tendency to adsorb onto soil particles, are the 
major selenium species which are very mobile. The average soil pH is 8.4 for the sites, indicating 
that selenium might migrate, but extent of selenium is defined.  

 Silver sorbs onto soil and sediment and tends to form complexes with inorganic chemicals and 
humic substances in soil. Organic matter complexes with silver and reduces its mobility. The 
extent of silver is defined at depth. 

I-3.2.2 Organic Chemicals 

Table I-3.2-2 presents the physical and chemical properties (organic carbon-water partition coefficient 
[Koc], logarithm to the base 10 octanol/water partition coefficient [log Kow], and solubility) of the organic 
COPCs identified for the TA-49 sites outside the NES boundary. Physical and chemical properties of 
organic chemicals are important when evaluating their fate and transport. The following physical/chemical 
property information illustrates some aspects of the fate and transport tendencies of the TA-49 sites 
outside the NES boundary COPCs. The information is summarized from Ney (1995, 058210). 

Water solubility may be the most important chemical characteristic used to assess mobility of organic 
chemicals. The higher the water solubility of a chemical, the more likely it is to be mobile and the less 
likely it is to accumulate, bioaccumulate, volatilize, or persist in the environment. A highly soluble 
chemical (water solubility greater than 1000 mg/L) is prone to biodegradation and metabolism that may 
detoxify the parent chemical. Butanone[2-] and methylene chloride have water solubilities greater than 
1000 mg/L. 
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The lower the water solubility of a chemical, especially below 10 mg/L, the more likely it will be 
immobilized by adsorption. Chemicals with lower water solubility are more likely to accumulate or 
bioaccumulate and persist in the environment, to be slightly prone to biodegradation, and to be 
metabolized in plants and animals. The COPCs identified as having water solubility less than or near 
10 mg/L are Aroclor-1260; bis[2-ethylhexyl]phthalate; chloronaphthalene[2-]; pyrene; and 
tris(o-cresyl)phosphate. 

Vapor pressure is a chemical characteristic used to evaluate the tendency of organic chemicals to 
volatilize. Chemicals with vapor pressure greater than 0.01 millimeters of mercury (mm Hg) are likely to 
volatilize; therefore, concentrations at the site are reduced over time. Vapors of these chemicals are more 
likely to travel toward the atmosphere and not migrate toward groundwater. Butanone[2-]; 
chloronaphthalene[2-]; methylene chloride; methylnaphthalene[2-]; and naphthalene have vapor 
pressures greater than or near 0.01 mm Hg.  

Chemicals with vapor pressures less than 0.000001 mm Hg are less likely to volatilize, and therefore tend 
to remain immobile. Aroclor-1260; bis(2-ethylhexyl)phthalate; pyrene; trinitrotoluene[2,4,6-]; and 
tris(o-cresyl)phosphate have vapor pressures less than 0.000001 mm Hg.  

The Kow is an indicator of a chemical’s potential to bioaccumulate or bioconcentrate in the fatty tissues of 
living organisms. The unitless Kow value is an indicator of water solubility, mobility, sorption, and 
bioaccumulation. The higher the Kow is above 1000, the greater the affinity the chemical has for 
bioaccumulation in the food chain, the greater its potential for sorption in the soil, and the lower its 
mobility (Ney 1995, 058210). The COPCs with a Kow greater than 1000 include Aroclor-1260; 
bis[2-ethylhexyl]phthalate; chloronaphthalene[2-]; methylnaphthalene[2-]; naphthalene; pyrene; and 
tris(o-cresyl)phosphate. A Kow of less than 500 indicates high water solubility, high mobility, little to no 
affinity for bioaccumulation, and degradability by microbes, plants, and animals. Butanone[2-] 
dinitrotoluene[2,4-]; dinitrotoluene[2,6-]; methylene chloride; and trinitrotoluene[2,4,6-] have a Kow less 
than 500. 

The Koc measures the tendency of a chemical to adsorb to organic carbon in soil. Koc values above 
500 L/kg indicate a strong tendency to adsorb to soil, leading to low mobility (NMED 2006, 092513). 
Aroclor-1260; bis[2-ethylhexyl]phthalate; dinitrotoluene[2,4-]; dinitrotoluene[2,6-]; methylnaphthalene[2-]; 
naphthalene; pyrene; trinitrotoluene[2,4,6-]; and tris(o-cresyl)phosphate have Koc values above 500 L/kg, 
indicating a very low potential to migrate toward groundwater. The COPCs with Koc values less than 
500 L/kg are amino-4,6-dinitrotoluene[2-]; butanone[2-] and methylene chloride. 

The COPCs that are least mobile and most likely to bioaccumulate include: Aroclor-1260; 
bis[2-ethylhexyl]phthalate; chloronaphthalene[2-]; dinitrotoluene[2,4-]; dinitrotoluene[2,6-]; 
methylnaphthalene[2-]; naphthalene; pyrene; trinitrotoluene[2,4,6-]; and tris(o-cresyl)phosphate. The more 
soluble and volatile COPCs, amino-4,6-dinitrotoluene[2-]; butanone[2-]; and methylene chloride, are more 
likely to travel toward the atmosphere and not migrate toward groundwater. Because the organic COPCs 
were detected at low concentrations and the extent is defined, they are not likely to migrate to 
groundwater. 

I-3.2.2.1 Evaluation of Pore-Gas Data 

The VOC results from pore-gas sampling were screened to evaluate whether concentrations in the 
subsurface pore gas are a potential source of groundwater contamination. Because no screening levels 
are available for pore gas that address the potential for groundwater contamination, the screening 
evaluation was based on groundwater standards or screening levels contained in the Consent Order and 
Henry’s Law constants that describe the equilibrium relationship between vapor and water concentrations. 
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The source of the Henry’s Law constants was the New Mexico Environment Department (NMED) 
technical background document (NMED 2009, 108070). The following dimensionless form of Henry’s Law 
constant was used: 
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H '  Equation I-1 

where Cair is the volumetric concentration of contaminant in air and Cwater is the volumetric concentration 
of contaminant in water. Equation I-1 can be used to calculate the following screening value (SV): 
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where Cair is the concentration of VOC in the pore-gas sample (µg/m3), H’ is the dimensionless Henry’s 
Law constant, SL is the screening level (µg/L) and 1000 is a conversion factor from L to m3, and SV is the 
screening value. The screening levels (SLs) are groundwater standards and SLs specified in the Consent 
Order, which include U.S. Environmental Protection Agency (EPA) maximum concentration limits, 
New Mexico Water Quality Commission standards, and, if standards are not available, NMED tap water 
SLs (NMED 2009, 108070). The numerator in Equation I-2 is the measured concentration of VOC in pore 
gas and the denominator represents the concentration in pore gas needed to exceed the SL. Therefore, if 
the SV is less than 1, the VOC concentration in pore gas is not high enough to cause the water SL to be 
exceeded, even if the VOCs were in contact with groundwater. 

Equation I-2 was used to screen the maximum concentrations of VOCs detected in pore-gas samples 
from the investigation. Screening was performed for each of the VOCs detected in pore gas using the 
maximum detected concentration (Table I-3.2-3). These results show that the SVs are below 1 in all 
cases. The results of this screening indicate that VOCs in subsurface pore gas are not a potential source 
of groundwater contamination. 

Tritium was also detected in two pore-gas samples at a maximum concentration of 673.9 pCi/L. There is 
no screening value for tritium.  

I-3.2.3 Radionuclides 

Radionuclides are generally not highly soluble or mobile in the environment, particularly in the semiarid 
climate of the Laboratory. The physical and chemical factors that determine the distribution of 
radionuclides within soil and tuff are the Kd, the pH of the soil and other soil characteristics (e.g., sand or 
clay content), and the Eh. The interaction of these factors is complex, but Kd values provide a general 
assessment of the potential for migration through the subsurface: chemicals with higher Kd values are 
less likely to be mobile than those with lower values. Radionuclides with Kd values greater than 40 are 
very unlikely to migrate through soil towards the water table (Kincaid et al. 1998, 093270).  

Table I-3.2-4 gives physical and chemical properties of the radionuclide COPCs identified at the TA-49 
sites outside the NES boundary. Based on Kd values (greater than 40), americium-241, cesium-134, 
cesium-137, plutonium-238, and plutonium-239 have a very low potential to migrate towards groundwater. 
No Kd value was found for europium-152 and the Kd value for tritium is less than 40.  

 The Human Health Fact Sheet, published by Argonne National Laboratory 
(http://www.evs.anl.gov/pub/doc/Europium.pdf), states that europium “preferentially adheres fairly 
tightly to soil, and the concentration associated with soil particles is estimated to be about 
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240 times higher than in interstitial water.” This indicates that europium has a high Kd and, 
coupled with the low detection frequency (2 per 160 samples), indicates a very low potential for 
migration. 

 Tritium’s initial behavior in the environment is determined by the source. If it is released as a gas 
or vapor to the atmosphere, substantial dispersion can be expected, and the rapidity of deposition 
is dependent on climatic factors. If tritium is released in liquid form, it is diluted in surface water 
and is subject to physical dispersion, percolation, and evaporation (Whicker and Schultz 1982, 
058209, p. 147). Tritium activities in the subsurface at the area of elevated radioactivity are low 
(<1 pCi/g), indicating that there is no significant source of tritium, although this radionuclide is 
relatively mobile. The low moisture content of the subsurface limits the potential for tritium to 
migrate to groundwater. 

I-3.3 Exposure Point Concentration Calculations 

The exposure point concentrations (EPCs) represent the upper bound concentrations of COPCs. For 
comparison to SSLs and screening action levels (SALs), the upper confidence limit (UCL) of the 
arithmetic mean was calculated when possible and used as the EPC. If an appropriate UCL of the mean 
could not be calculated or if the UCL exceeded the maximum concentration, the maximum detected 
concentration of the COPC was used as the EPC. The summary statistics, including the EPC for each 
COPC for the human health and the ecological risk screening assessments and the distribution used for 
the calculation, are presented in Tables I-2.3-1 through I-2.3-11. 

Calculation of UCLs of the mean concentrations was done using the EPA ProUCL 4.00.04 software (EPA 
2007, 096530), which is based on EPA guidance (EPA 2002, 085640). The ProUCL program calculates a 
data distribution and a variety of 95%, 97.5%, and 99% UCLs and recommends a distribution and UCL. 
The UCL for the recommended calculation method was used as the EPC. The ProUCL software performs 
distributional tests on the dataset for each COPC and recommends the most appropriate UCL based on 
the distribution of the dataset. Environmental data may have a normal, lognormal, or gamma distribution 
but are often nonparametric (no definable shape to the distribution). Key aspects of the current version of 
ProUCL are that it tests data against an expanded range of distribution types, contains a larger suite of 
statistical tests, and performs analyses on datasets with nondetected values. The ProUCL documentation 
strongly recommends against using the maximum detection for the EPC. However, it also cautions 
against using statistical values calculated on less than four to six detected results in a large dataset. 
Therefore, the maximum detected concentration was used to represent the EPC for COPCs with less 
than five detected values because the resultant statistical estimate may not be reliable. In these cases, if 
the observations are highly skewed and result in significant risk due to use of the maximum detected 
concentration, the COPC is further assessed in the uncertainty section. Input and output data files for 
ProUCL calculations are provided as Attachment I-2 (on CD). 

I-4.0 HUMAN HEALTH RISK-SCREENING ASSESSMENT 

Human health risk-screening assessments were conducted for AOC 49-005(b), SWMU 49-004, 
AOC 49-008(a), and SWMU 49-006 to determine whether COPC concentrations in soil and tuff pose a 
potential unacceptable risk to human receptors. All sites were screened using the industrial scenario (0–
1 ft bgs), the construction worker scenario (0–10 ft bgs), and the residential scenario (0–10 ft bgs). The 
human health risk-screening assessments compare either the UCL of the mean or the maximum detected 
concentration of each COPC with SSLs for chemicals and SALs for radionuclides. 
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I-4.1 Soil-Screening Levels 

Human health risk-screening assessments for chemicals were conducted using SSLs for the industrial, 
construction worker, and residential scenarios obtained from NMED guidance (NMED 2006, 092513). The 
NMED SSLs are based on a target noncarcinogenic hazard quotient (HQ) of 1.0 and a target cancer risk 
of 1  10–5 (NMED 2006, 092513). If SSLs were not available from NMED guidance, EPA regional 
screening levels were used (http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm). The EPA SSLs 
for carcinogens were multiplied by 10 to adjust from a 10–6 cancer risk level to the NMED target cancer 
risk level of 10–5. EPA regional screening levels are not available for construction workers, therefore, 
when regional screening levels were used for a COPC, the construction worker SSLs were calculated 
using toxicity values from EPA regional screening tables (http://www.epa.gov/region06/6pd/rcra_c/pd-
n/screen.htm) and exposure parameters from NMED (NMED 2009, 108070). Exposure parameters used 
to calculate the industrial, construction worker, and residential SSLs are presented in Table I-4.1-1. 

Radionuclide SALs are used for comparison with radionuclide COPC concentrations and were derived 
using the residual radioactive model, Version 6.5 (LANL 2005, 088493). The SALs are based on a 
15-mrem/yr dose per U.S. Department of Energy (DOE) guidance (DOE 2000, 067489). Exposure 
parameters used to calculate the industrial, construction worker, and residential SALs are presented in 
Tables I-4.1-2 and I-4.1-3.  

I-4.2 Results of the Human Health Risk-Screening Evaluations 

The EPC of each COPC was compared with the SSLs/SALs for the appropriate scenario(s). For 
carcinogenic chemicals, the EPCs were divided by the NMED or adjusted EPA SSL and then multiplied 
by 1 × 10–5. The sum of the cancer risks was compared with the NMED target cancer risk level of  
1 × 10–5. For noncarcinogenic chemicals, a HQ was generated for each COPC by dividing the EPC by the 
NMED or EPA SSL. The HQs were summed to generate a hazard index (HI). The HI was compared with 
the NMED target HI of 1.0. The dose is determined by dividing the EPC by the SAL, multiplying the ratio 
by 15 mrem/yr, and summing the individual doses to obtain the total dose for the site. The sum of the 
doses was compared with the DOE target dose level of 15 mrem/yr (DOE 2000, 067489). 

I-4.2.1 AOC 49-005 (b) 

The results of the risk-screening assessments for the industrial scenario are presented in Tables I-4.2-1 
through I-4.2-4. The COPCs not detected in the 0- to 1-ft depth interval (nitrate, perchlorate, and tritium) 
were not included in the industrial risk-screening assessment. There are no carcinogenic COPCs for 
AOC 49-005(b) for the industrial scenario. The HI is approximately 0.004, which is below the NMED target 
HI of 1.0 (NMED 2009, 108070). The total dose is approximately 0.09 mrem/yr, which is below the DOE 
target dose limit of 15 mrem/yr (DOE 2000, 067489). 

The results of the risk-screening assessments for the construction worker scenario are presented in 
Tables I-4.2-2 and I-4.2-4. There are no carcinogenic COPCs for AOC 49-005(b) for the construction 
worker scenario. The HI is approximately 0.03, which is below the NMED target HI of 1.0 (NMED 2009, 
108070). The total dose is approximately 0.38 mrem/yr, which is below the DOE target dose limit of 
15 mrem/yr (DOE 2000, 067489). 

The results of the risk/dose-screening assessments for the residential scenario are presented in 
Tables I-4.2-3 and I-4.2-4. There are no carcinogenic COPCs for AOC 49-005(b) for the residential 
scenario. The HI is approximately 0.1, which is below the NMED target HI of 1.0 (NMED 2009, 108070). 



TA-49 Sites Outside the NES Boundary Investigation Report 

EP2010-0134 I-11 May 2010 

The total dose is approximately 0.13 mrem/yr, which is below the DOE target dose limit of 15 mrem/yr 
(DOE 2000, 067489). 

I-4.2.2 SWMU 49-006 

No COPCs were detected in the 0- to 1-ft depth interval for the industrial scenario.  

The results of the risk-screening assessments for the construction worker scenario are presented in 
Tables I-4.2-5 and I-4.2-8. The COPCs not detected in the 0- to 10-ft depth interval (amino-4,6-
dinitrotoluene[2-]; dinitrotoluene[2,4-]; dinitrotoluene[2,6-]; trinitrotoluene[2,4,6-]; and tris[o-
cresyl]phosphate) were not included in the construction worker risk-screening assessment. There are no 
carcinogenic COPCs for SWMU 49-006 for the construction worker scenario. The HI is approximately 
0.03, which is below the NMED target HI of 1.0 (NMED 2009, 108070). The total dose is approximately 
0.0.002 mrem/yr, which is below the DOE target dose limit of 15 mrem/yr (DOE 2000, 067489). 

The results of the risk-screening assessments for the residential scenario are presented in Tables I-4.2-6, 
I-4.2-7, and I-4.2-8. The COPCs not detected in the 0- to 10-ft depth interval (amino-4,6-dinitrotoluene[2-]; 
dinitrotoluene[2,4-]; dinitrotoluene[2,6-]; trinitrotoluene[2,4,6-]; and tris[o-cresyl]phosphate) were not 
included in the residential risk-screening assessment. The total excess cancer risk is approximately 
2  10–9, which is below the NMED target risk level of 1  10–5 (NMED 2009, 108070). The HI is 
approximately 0.07, which is below the NMED target HI of 1.0 (NMED 2009, 108070). The total dose is 
approximately 0.01 mrem/yr, which is below the DOE target dose limit of 15 mrem/yr (DOE 2000, 
067489). 

I-4.2.3 AOC 49-008(a) 

The results of the risk-screening assessments for the industrial scenario are presented in Table I-4.2-9. 
The total excess cancer risk is approximately 8  10–8, which is below the NMED target risk level of 
1  10–5 (NMED 2009, 108070). There are no noncarcinogenic or radionuclide COPCs for AOC 
49-008(a).  

The results of the risk-screening assessments for the construction worker scenario are presented in 
Table I-4.2-10. The total excess cancer risk is approximately 9  10–9, which is below the NMED target 
risk level of 1  10–5 (NMED 2009, 108070). There are no noncarcinogenic or radionuclide COPCs for 
AOC 49-008(a). 

The results of the risk-screening assessments for the residential scenario are presented in Table I-4.2-11. 
The total excess cancer risk is approximately 3  10–7, which is below the NMED target risk level of 
1  10–5 (NMED 2009, 108070). There are no noncarcinogenic or radionuclide COPCs for 
AOC 49-008(a). 

I-4.2.4 SWMU 49-004 

Calcium was retained as a COPC because it was detected above background in soil and tuff; however, it 
does not have a published toxicity value. Calcium is among those elements identified in section 5.9.4 of 
EPA’s Risk Assessment Guidance for Superfund (RAGS) (EPA 1989, 008021) as an essential 
macronutrient, which can be eliminated as a COPC on the basis of best professional judgment. As an 
essential nutrient, calcium may be compared to the recommended daily allowance (RDA) for adults and 
children. The RDA is 1200 mg/d of calcium for an adult and 800 mg/d for a child (National Research 
Council 1989, 064000). If all the daily incidental ingestion of soil were to occur at the location of the 
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maximum-detected concentration at SWMU 49-004 (10,800 mg/kg), at the EPA default adult soil 
ingestion rate of 100 mg/d of soil, an adult would ingest approximately 1.54 mg calcium/d. At the intake 
level of 1.54 mg/d, the adult’s ingestion of calcium is far less than the RDA for calcium of 1200 mg/d. If all 
the daily incidental ingestion of soil were to occur at the location of the maximum detected concentration 
at SWMU 49-004 at the EPA default child soil ingestion rate of 200 mg/d of soil, a child would ingest 
approximately 3.6 mg/d. At the intake level of 3.6 mg/d, the child’s ingestion of calcium is far less than the 
RDA for calcium of 800 mg/d. Therefore, no adverse health effects are expected from calcium at 
10,800 mg/kg, and calcium is eliminated as a COPC. 

Magnesium was identified as a COPC but does not have a published toxicity value. It is among those 
elements identified in section 5.9.4 of EPA’s Risk Assessment Guidance for Superfund (EPA 1989, 
008021) as an essential macronutrient. As an essential nutrient, magnesium may be compared to the 
RDA for adults and children. The RDA is 420 mg/d of magnesium for an adult male, 320 mg/d for an adult 
female, and 240 mg/d for a child (National Research Council 1989, 064000). If all the daily incidental 
ingestion of soil were to occur at the location of the maximum concentration detected at SWMU 49-004 of 
2290 mg/kg, at the EPA default adult soil ingestion rate of 100 mg/d of soil, an adult would ingest 
approximately 0.33 mg/d of magnesium. At the intake level of 0.33 mg/d of magnesium, the adult’s 
ingestion of magnesium is far less than the RDA for magnesium of 320 to 420 mg/d. If all the daily 
incidental ingestion of soil were to occur at the location of the maximum concentration detected at 
SWMU 49-004 of 2290 mg/kg, at the EPA default child soil ingestion rate of 200 mg/d of soil, a child 
would ingest approximately 0.76 mg/d of magnesium. At the intake level of 0.76 mg/d of magnesium, the 
child’s ingestion of magnesium is far less than the RDA for magnesium of 240 mg/d. Therefore, no 
adverse health effects are expected from magnesium at 2290 mg/kg, and magnesium is eliminated as a 
COPC. 

The results of the risk-screening assessments for the industrial scenario are presented in Tables I-4.2-9 
and I-4.2-14. The COPCs not detected in the 0- to 1-ft depth interval (bis[2-ethylhexyl]phthalate; 
chloronaphthalene[2-]; methylnaphthalene[2-]; naphthalene; pyrene; and tritium) were not included in the 
industrial risk-screening assessment. There are no carcinogenic COPCs for SWMU 49-004 for the 
industrial scenario. The HI is approximately 0.09, which is below the NMED target HI of 1.0 (NMED 2009, 
108070). The total dose is approximately 0.75 mrem/yr, which is below the DOE target dose limit of 
15 mrem/yr (DOE 2000, 067489). 

The results of the risk-screening assessments for the construction worker scenario are presented in 
Tables I-4.2-10, I-4.2-11, and I-4.2-14. The total excess cancer risk is approximately 1  10–10, which is 
below the NMED target risk level of 1  10–5 (NMED 2009, 108070). The HI is approximately 1.6, which is 
slightly above the NMED target HI of 1.0 (NMED 2009, 108070). The elevated HI is primarily due to 
aluminum and manganese. The total dose is approximately 3 mrem/yr, which is below the DOE target 
dose limit of 15 mrem/yr (DOE 2000, 067489). 

The results of the risk/dose-screening assessments for the residential scenario are presented in 
Tables I-4.2-12, I-4.2-13, and I-4.2-14. The total excess cancer risk is approximately 3  10–7, which is 
below the NMED target risk level of 1  10–5 (NMED 2009, 108070). The HI is approximately 1.0, which is 
equivalent to NMED target HI of 1.0 (NMED 2009, 108070). The total dose is approximately 1 mrem/yr, 
which is below the DOE target dose limit of 15 mrem/yr (DOE 2000, 067489). 
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I-4.3 Evaluation of Vapor Intrusion 

The vapor intrusion indoor air pathway was not evaluated because there are no buildings on the sites 
where soil-gas samples were collected and both soil-gas and soil-sampling results for VOCS were either 
very low or nondetects.  

I-4.4 Uncertainty Analysis 

The analyses presented in human health risk-screening assessments are subject to varying degrees and 
types of uncertainty. Aspects of data evaluation and COPC identification, exposure assessment, toxicity 
assessment, and the additive approach all contribute to uncertainties in the risk-assessment process and 
may affect the evaluation results.  

I-4.4.1 Data Evaluation and COPC Identification Process 

A primary uncertainty associated with the COPC identification process is the possibility that a chemical 
may be inappropriately identified as a COPC when it is actually not a COPC or that a chemical may not 
be identified as a COPC when it actually should be identified as a COPC. Inorganic chemicals are 
appropriately identified as COPCs because only those chemicals that are either detected or have 
detection limits above background are retained for further analysis. However, established BVs may not 
accurately represent certain subunits of the Bandelier Tuff (e.g., fractured, clay-rich material) encountered 
during sampling because such data are not included in the background dataset. There are no established 
BVs for organic chemicals and all detected organic chemicals are identified as COPCs and are retained 
for further analysis. Radionuclides are also identified as COPCs based on background comparisons or 
detection status. 

Other uncertainties associated with the inorganic and organic chemicals may include errors in sampling, 
laboratory analysis, and data analysis. However, because concentrations used in the risk-screening 
assessments are less than estimated detection or quantitation limits, data evaluation uncertainties are 
expected to have little or no effect on the risk-screening results. Many detected concentrations of organic 
COPCs were qualified J, indicating the values were less than estimated quantitation limits. These results 
were all included in the assessments. 

I-4.4.2 Exposure Assessment 

An individual may be subject to exposures in a different manner than the exposure assumptions used to 
derive the SSLs. For the sites evaluated, individuals might not be on-site now or in the future for that 
frequency and duration. The industrial assumptions for the SSLs are that the potentially exposed 
individual is outside, on-site for 8 h/d, 225 d/yr, and 25 yr (NMED 2009, 108070), while the construction 
worker SSLs are based on exposure of 8 h/d, 250 d/yr, and 1 yr (NMED 2009, 108070). The residential 
SSLs are based on exposure of 24 h/d, 350 d/yr, and 30 yr (NMED 2009, 108070). As a result, the 
industrial, construction worker, and residential scenarios evaluated at these sites likely overestimate the 
exposure and risk/dose. 

A number of assumptions are made relative to exposure pathways, including input parameters, whether 
or not a given pathway is complete, the contaminated media to which an individual may be exposed, and 
intake rates for different routes of exposure. In the absence of site-specific data, the exposure 
assumptions used were consistent with default values (EPA 2007, 099314; NMED 2009, 108070). When 
several upper-bound values (as are found in NMED 2009, 108070) are combined to estimate exposure 
for any one pathway, the resulting risk can exceed the 99th percentile, and therefore can exceed the 
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range of risk that may be reasonably expected. Also, the assumption that residual concentrations of 
chemicals in the tuff are available and result in exposure in the same manner as if they were in soil 
overestimates the potential exposure and risk to receptors.  

Uncertainty is introduced in the concentration aggregation of data for estimating the EPCs at a site. The 
use of a UCL is intended to provide a protective, upper-bound estimate of the COPC concentration and is 
assumed to be representative of the average exposure to a COPC across the entire site. Potential risk 
and exposure from a single location or area with relatively high concentrations or detection limits may be 
overestimated if a representative, site-wide value is used. The use of the maximum detected 
concentration for the EPC overestimates the exposure to contamination because receptors are not 
consistently exposed to the maximum detected concentration across the site.  

One site has potential risk that exceeds the NMED target level. The potential risk may be overestimated 
because of uncertainties associated with the EPCs and/or the COPCs.  

I-4.4.2.1 SWMU 49-004 

The HI for the construction worker scenario (1.6) is slightly above the target HI of 1.0 and is due primarily 
to aluminum and manganese. The aluminum EPC is 12,873 mg/kg, which is similar to the soil background 
[soil background value (BV) is 29,200 mg/kg (LANL 1998, 059730)]. The manganese EPC is 424 mg/kg, 
which is similar to the soil and tuff BVs [671 mg/kg and 482 mg/kg, respectively (LANL 1998, 059730)]. In 
addition, the manganese SSL (432 mg/kg) is less than the soil and tuff BVs. Without aluminum and 
manganese, the HI is approximately 0.4, which is below the NMED target HI of 1.0.  

I-4.4.3 Toxicity Assessment 

The primary uncertainty associated with the screening values is related to the derivation of toxicity values 
used in their calculation. Toxicity values (slope factors [SFs] and reference doses [RfDs]) were used to 
derive the risk-based screening values used in the screening evaluation (NMED 2009, 108070). 
Uncertainties were identified in four areas with respect to the toxicity values: (1) extrapolation from other 
animals to humans, (2) interindividual variability in the human population, (3) the derivation of RfDs and 
SFs, and (4) the chemical form of the COPC.  

I-4.4.3.1 Extrapolation from Animals to Humans 

The SFs and RfDs are often determined by extrapolation from animal data to humans, which may result in 
uncertainties in toxicity values because differences exist between animals and humans in chemical 
absorption, metabolism, excretion, and toxic responses. Differences in body weight, surface area, and 
pharmacokinetic relationships between animals and humans are taken into account to address these 
uncertainties in the dose-response relationship. However, conservatism is usually incorporated in each of 
these steps, resulting in the overestimation of potential risk. 

I-4.4.3.2 Individual Variability in the Human Population  

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



TA-49 Sites Outside the NES Boundary Investigation Report 

EP2010-0134 I-15 May 2010 

I-4.4.3.3 Derivation of RfDs and SFs  

The RfDs and SFs are often determined by extrapolation from animal data to humans, which may result in 
uncertainties in toxicity values because differences exist between other animals and humans in chemical 
absorption, metabolism, excretion, and toxic response. Differences in body weight, surface area, and 
pharmacokinetic relationships between animals and humans are taken into account to address these 
uncertainties in the dose-response relationship. However, conservatism is usually incorporated into each 
of these steps, resulting in the overestimation of potential risk. 

I-4.4.3.4 Chemical Form of the COPC  

COPCs may be bound to the environmental matrix and not available for absorption into the human body. 
However, the exposure scenarios default to the assumption that the COPCs are bioavailable. This 
assumption can lead to an overestimation of the total risk. 

I-4.4.4 Additive Approach 

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

I-4.5 Interpretation of Human Health Screening Results 

I-4.5.1 Industrial Scenario 

There were no carcinogenic COPCs for AOC 49-005(b), SWMU 49-006, and SWMU 49-004 for the 
industrial scenario. No COPCs were detected in the 0- to 1-ft depth interval for the industrial scenario at 
SWMU 49-006. The total excess cancer risk for AOC 49-008(a) is approximately 8  10–8, which is below 
the NMED target risk level of 1  10–5 (NMED 2009, 108070). The HIs for AOC 49-005(b) and 
SWMU 49-004 are approximately 0.004 and 0.09, respectively, which are below the NMED target HI of 
1.0 (NMED 2009, 108070). The total doses are approximately 0.09 and 0.75 mrem/yr for AOC 49-005(b) 
and SWMU 49-004, respectively, which are below the DOE target dose limit of 15 mrem/yr (DOE 2000, 
067489). The total dose for the industrial scenario is equivalent to a total risk of 1  10–6, based on a 
comparison with EPA’s industrial preliminary remediation goals (PRGs) for radionuclides (http://epa-
prgs.ornl.gov/radionuclides/download/rad_master_prg_table_pci.xls).  

I-4.5.2 Construction Worker Scenario 

There were no carcinogenic COPCs for AOC 49-005(b) and SWMU 49-006 for the construction worker 
scenario. The total excess cancer risks are approximately 9  10–9 and 1  10–10 for AOC 49-008(a) and 
SWMU 49-004, respectively, which are below the NMED target risk level of 1  10–5 (NMED 2009, 
108070). The HIs are approximately 0.02 and 0.03 for AOC 49-005(b) and SWMU 49-006, respectively, 
which are below the NMED target HI of 1.0 (NMED 2009, 108070). The construction worker scenario HI 
for SWMU 49-004 (1.6) is slightly above the target HI of 1.0, due primarily to aluminum and manganese. 
However, the EPCs for aluminum and manganese are similar to BVs and the manganese SSL is less 
than BVs. The HI without aluminum and manganese is 0.4. The total doses are approximately 0.13, 
0.002, and 1 mrem/yr for AOC 49-005(b), SWMU 49-006, and SWMU 49-004, respectively, which are 
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below the DOE target dose limit of 15 mrem/yr (DOE 2000, 067489). The total doses for the construction 
worker scenario are equivalent to total risks of 1  10–6, 3  10–7, and 4  10–6 for AOC 49-005(b), 
SWMU 49-006, and SWMU 49-004, respectively, based on a comparison with EPA’s industrial PRGs for 
radionuclides (http://epa-prgs.ornl.gov/radionuclides/download/rad_master_prg_table_pci.xls). 

I-4.5.3 Residential Scenario 

There were no carcinogenic COPCs for AOC 49-005(b) and SWMU 49-006 for the residential scenario. 
The total excess cancer risks are approximately 3  10–7 for both AOC 49-008(a) and SWMU 49-004, 
respectively, which are below the NMED target risk level of 1  10–5 (NMED 2009, 108070). The HIs are 
approximately 0.1, 0.07, and 1 for AOC 49-005(b), SWMU 49-006, and SWMU 49-004, respectively, 
which are below or equivalent to the NMED target HI of 1.0 (NMED 2009, 108070). The total doses are 
approximately 0.38, 0.01, and 3 mrem/yr for AOC 49-005(b), SWMU 49-006, and SWMU 49-004, 
respectively, which are below the DOE target dose limit of 15 mrem/yr (DOE 2000, 067489). The total 
doses for the construction worker scenario are equivalent to total risks of 2  10–6, 2  10–7, and 7  10–6 
for AOC 49-005(b), SWMU 49-006, and SWMU 49-004, respectively, based on a comparison with EPA’s 
residential PRGs for radionuclides (http://epa-
prgs.ornl.gov/radionuclides/download/rad_master_prg_table_pci.xls). 

I-4.5.4 Pore Gas 

Screening was performed for each of the VOCs detected in pore gas using the maximum detected 
concentration. These results show that the SVs are below 1 in all cases, indicating that VOCs in 
subsurface pore gas are not a potential source of groundwater contamination.  

Tritium was also detected in two pore-gas samples at a maximum concentration of 673.9 pCi/L. There is 
no screening value for tritium.  

I-5.0 ECOLOGICAL SCREENING ASSESSMENT 

The approach used to evaluate ecological risk is described in “Screening Level Ecological Risk 
Assessment Methods, Revision 2” (LANL 2004, 087630). The assessment consists of four parts: (1) a 
scoping evaluation, (2) a screening evaluation, (3) an uncertainty analysis, and (4) an interpretation of the 
results. 

I-5.1 Scoping Evaluation  

The scoping evaluation establishes the breadth and focus of the screening evaluation. The ecological 
scoping checklist (Attachment I-1) is a useful tool for organizing existing ecological information. The 
information in the scoping checklists was used to determine whether ecological receptors might be 
affected, to identify the types of receptors that might be present, and to develop the ecological conceptual 
site model (Figure I-3.1-1) 

Soil at Areas 5 and 6 has been disturbed. The soil is intermixed with patches of bedrock, which occurs 
predominantly near the edges of the mesa east of developed areas of TA-49. Removal actions have 
taken place and there are numerous roadways throughout the area. The dominant overstory vegetation 
type surrounding the area is ponderosa pine, with minor vegetation components of fir (white and Douglas) 
and piñon. The understory contains mostly native and nonnative grasses and ruderal species indicative of 
disturbance, with a few shrubs and forbs. Habitat fragmentation at the site is high. The general habitat 
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quality in undisturbed areas is sufficient to support grazing and foraging by terrestrial receptors. No 
threatened and endangered (T&E) species habitat is present at the site. However, the area falls within the 
Mexican spotted owl foraging area. 

Surface water runoff terminates northward into Water Canyon, eastward into a tributary canyon at Ancho 
Canyon, or southward into Ancho Canyon from Frijoles Mesa (LANL 2007, 098492). Drainage ditches 
along the roads provide control of runoff. Area 5 is located on a flat slope in the center of TA-49. Areas 6 
and 10 are located on the edge of the mesa near Water Canyon and provide the greatest potential for 
runoff. Water Canyon experiences ephemeral flow caused by runoff during the intense summer storms 
and snowmelt events. There is little to no recharge to the regional aquifer.  

No potential for exposure to aquatic receptors exists because no persistent aquatic habitat or perennial 
source of water occurs in the canyon. Additionally, the depth of the regional aquifer (approximately 1170 ft 
bgs) and the semiarid climate at the Laboratory preclude transport to groundwater. The potential 
exposure of terrestrial receptors to COPCs in surface soil and unconsolidated tuff is by root uptake, 
inhalation, soil ingestion, dermal contact, external irradiation, and food web transport (Figure I-3.1-1).  

Exposure pathways to receptors from COPCs in consolidated tuff are considered incomplete because 
COPCs in tuff are generally immobilized and become available to receptors only as a function of the slow 
rates of weathering of the tuff. Plant exposure to COPCs in tuff is largely limited to fractures near the 
surface, which does not produce sufficient biomass to support an herbivore population. Consequently, the 
contaminants in tuff are assumed to be unavailable to the extent necessary to cause adverse population-
level effects. Soil-gas samples were collected below the 0- to 5-ft interval but are assessed quantitatively. 

Potentially complete pathways for exposure of terrestrial receptors to COPCs exist at the site. The 
potential risk was evaluated quantitatively in this risk-screening assessment for the following ecological 
receptors, representing several feeding guilds and trophic levels: 

 plants 

 soil-dwelling invertebrates (represented by the earthworm) 

 mammalian omnivore (represented by deer mouse) 

 mammalian insectivore (represented by montane shrew) 

 mammalian herbivore (represented by desert cottontail) 

 mammalian carnivore (represented by red fox) 

 avian insectivore, omnivore, and herbivore (represented by American robin) 

 avian insectivore and carnivore (represented by American kestrel); surrogate for avian T&E 
species 

The rationale for these receptors is presented in “Screening Level Ecological Risk Assessment Methods, 
Revision 2” (LANL 2004, 087630). The Mexican spotted owl is the only T&E species known to frequent 
the Laboratory area. The owl’s primary habitat is densely forested canyons; the TA-49 sites outside the 
NES boundary are in its habit buffer zone, and the owl may use the canyons and surrounding areas to 
forage. Of the terrestrial receptors being evaluated, only the montane shrew is not expected to be present 
at the TA-49 sites outside the NES boundary because it requires free water for survival; surface water 
does not exist at the site. However, because the shrew represents the insectivorous feeding guild for 
mammals, which is not specifically represented by any of the other terrestrial receptors, the shrew was 
evaluated in this risk-screening assessment. 
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I-5.2 Assessment Endpoints 

An assessment endpoint is an explicit expression of the environmental value to be protected. The 
endpoints are ecologically relevant and help sustain the natural structure, function, and biodiversity of an 
ecosystem or its components (EPA 1998, 062809). In a screening-level ecological evaluation, receptors 
represent the populations and/or communities and assessment endpoints are any adverse effects on the 
chosen ecological receptors. The purpose of the ecological evaluation is to protect populations and 
communities of biota rather than individual organisms, except for listed or candidate T&E species and 
treaty-protected species, when individuals must be protected (EPA 1999, 070086) because populations of 
protected species tend to be small and the loss of an individual adversely affects the species as a whole 
(EPA 1997, 059370). 

In accordance with this guidance, the Laboratory has developed generic assessment endpoints (LANL 
1999, 064137) to ensure that values at all levels of ecological organization are considered in the 
ecological screening process. These general assessment endpoints can be measured using impacts on 
reproduction, growth, and survival to represent categories of effects that may adversely impact 
populations. In addition, specific receptor species were chosen to represent each functional group. The 
receptor species were chosen because of their presence at the site, their sensitivity to the COPCs, and 
their potential for exposure to those COPCs. These categories of effects and the chosen receptor species 
were used to select the types of effects seen in toxicity studies considered in the development of the 
toxicity reference values (TRVs). Toxicity studies used in the development of TRVs included only studies 
in which the adverse effect evaluated affected reproduction, survival, and/or growth. 

The selection of receptors and assessment endpoints is designed to be protective of both the 
representative species used as screening receptors and the other species within their feeding guilds and 
the overall food web for the terrestrial and aquatic ecosystems. Focusing the assessment endpoints on 
the general characteristics of species that affect populations (rather than the biochemical and behavioral 
changes that may affect only the studied species) also ensures the applicability to the ecosystem of 
concern. It is assumed, for the purposes of ecological screening that nonradionuclides have common 
toxicological effects and that HQs may be added. 

I-5.3 Screening Evaluation 

The ecological risk-screening assessments identify chemicals of potential ecological concern (COPECs) 
and are based on the comparison of EPCs (UCLs or maximum-detected concentrations) (LANL 2004, 
087630) to ecological screening levels (ESLs) in accordance with Laboratory guidance (LANL 2004, 
087630).  

The ESLs were obtained from the ECORISK Database, Version 2.4 (LANL 2009, 107524) and are 
presented in Table I-5.3-1. The ESLs are based on similar species and are derived from experimentally 
determined NOAELs, lowest observed-adverse-effect levels (LOAELs), or doses determined lethal to 
50% of the test population. Information relevant to the calculation of ESLs, including concentration 
equations, dose equations, bioconcentration factors, transfer factors, and TRVs, is presented in the 
ECORISK Database, Version 2.4 (LANL 2009, 107524). The HQ calculated for each COPEC and 
screening receptor is the ratio of the EPC to the ESLs for each ecological receptor. The higher the 
contaminant levels relative to the ESLs, the higher the potential risk to receptors; conversely, the higher 
the ESLs relative to the contaminant levels, the lower the potential risk to receptors. The analysis begins 
with a comparison of the minimum ESL for each COPC with the EPC. HQs greater than 0.3 are used to 
identify COPECs (LANL 2004, 087630). Individual HQs for a receptor are summed to derive an HI; an HI 
greater than 1.0 is an indication that further assessment may be needed. COPCs without ESLs are 
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retained as COPECs and evaluated further in the uncertainty section. The HQ and HI analysis is a 
conservative indication of potential adverse effects and is designed to minimize the potential of 
overlooking possible COPECs at the site.  

I-5.3.1 AOC 49-005(b) 

The results of the minimum ESL comparisons are presented in Table I-5.3-2. Cyanide, mercury, and 
thallium are retained as COPECs because the HQs were greater than 0.3. The HQs and HIs for each 
COPEC and receptor combination are presented in Table I-5.3-3. The HI analysis indicates that all of the 
receptors, except the kestrel, cottontail, earthworm, and red fox, have HIs greater than 1. The COPECs 
and receptors are discussed in the uncertainty section.  

Nitrate does not have ESLs, is retained as a COPEC, and is discussed in the uncertainty section. 

I-5.3.2 SWMU 49-006 

The results of the minimum ESL comparisons are presented in Table I-5.3-4. Chromium, cyanide, 
mercury, and bis(2-ethylhexyl)phthalate are retained as COPECs because the HQs were greater than 
0.3. The HQs and HIs for each COPEC and receptor combination are presented in Table I-5.3-5. The HI 
analysis indicates that all of the receptors, except the deer mouse, cottontail, montane shrew, and red fox, 
have HIs greater than 1. The COPECs and receptors are discussed in the uncertainty section. 

Nitrate does not have ESLs, is retained as a COPEC, and is discussed in the uncertainty section. 

I-5.3.3 AOC 49-008(a) 

The results of the minimum ESL comparisons are presented in Table I-5.3-6. Aroclor-1260 is retained as 
COPEC because the HQ was greater than 0.3 (0.49). The HQs and HIs for each COPEC and receptor 
combination are presented in Table I-5.3-7. The HI analysis indicates that all of the receptors have HIs 
less than 1 and no COPECs are retained. Therefore, there are no potential risks to ecological receptors 
and no further assessment of Aroclor-1260 is needed. 

I-5.3.4 SWMU 49-004 

The results of the minimum ESL comparisons are presented in Table I-5.3-8. Antimony, barium, beryllium, 
chromium, cobalt, copper; lead, manganese, mercury, nickel, selenium and zinc are retained as COPECs 
because the HQs are greater than 0.3. The HQs and HIs for each COPEC and receptor combination are 
presented in Table I-5.3-9. The HI analysis indicates that all of the receptors, except the kestrel (top 
carnivore), cottontail and red fox, have HIs greater than 1. The COPECs and receptors are discussed in 
the uncertainty section.  

Perchlorate does not have ESLs, is retained as a COPEC, and is discussed in the uncertainty section. 

Potential ecological risks associated with aluminum are based on soil pH. Aluminum is retained only in 
soil with a pH lower than 5.5, in accordance with EPA guidance (EPA 2003, 085645). Aluminum was 
eliminated as a COPEC and was not evaluated further because the average soil pH for the TA-49 sites 
outside the NES boundary is 8.4. 
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I-5.4 Uncertainty Analysis  

The uncertainty analysis describes the key sources of uncertainty related to the screening evaluations. 
This analysis can result in either adding or removing chemicals from the list of COPECs. The following is 
a qualitative uncertainty analysis of the issues relevant to evaluating potential ecological risk at each site. 

I-5.4.1 Chemical Form  

The assumptions used in the ESL derivations are conservative and not necessarily representative of 
actual conditions. These assumptions include maximum chemical bioavailability, maximum receptor 
ingestion rates, minimum body weight, and additive effects of multiple COPECs. These factors tend to 
result in conservative ESL estimates, which may lead to an overestimation of the potential risk. The 
assumption of additive effects for multiple COPECs may result in an overestimation or underestimation of 
the potential risk to receptors. 

The chemical form of the individual COPCs was not determined as part of the investigation. Toxicological 
data are typically based on the most toxic and bioavailable chemical species, which are not typically 
found in the environment. Inorganic, radionuclide, and organic COPECs are generally not 100% 
bioavailable to receptors in the natural environment because of interference from other natural processes, 
such as the adsorption of chemical constituents to matrix surfaces (e.g., soil) or rapid oxidation or 
reduction changes that render harmful chemical forms unavailable to biotic processes. The ESLs were 
calculated to ensure a conservative indication of potential risk (LANL 2004, 087630), and the values are 
biased toward overestimating the potential risk to receptors.  

I-5.4.2 Exposure Assumptions 

The EPCs used in the calculations of HQs are the UCLs or the maximum detected concentrations in the 
soil/fill/tuff to depths of 5 ft bgs and are conservative estimates of exposure to each COPEC. The 
sampling efforts focused on areas of known contamination, and receptors were assumed to ingest 100% 
of their food and spend 100% of their time at the site. These exposure assumptions for terrestrial 
receptors in the TA-49 sites outside the NES boundary are likely to overestimate potential ecological 
exposure and risk.  

Although two sites have pore-gas data from below the 0- to 5-ft depth interval and detected 
concentrations are low, pore gas was quantitatively evaluated using the pocket gopher as the receptor.  

I-5.4.3 Toxicity Values 

The HQs were calculated using ESLs, which are based on NOAELs as threshold effect levels; actual risk 
for a given COPEC/receptor combination occurs at a higher level, somewhere between the NOAEL-
based threshold and the threshold based on the LOAEL. The use of NOAELs leads to an overestimation 
of potential risk to ecological receptors. ESLs are based on laboratory studies requiring extrapolation to 
wildlife receptors. Laboratory studies are typically based on “artificial” and maintained populations with 
genetically similar individuals and are limited to single chemical exposures in isolated and controlled 
conditions using a single exposure pathway. Wild species are concomitantly exposed to a variety of 
chemical and environmental stressors, potentially rendering them more susceptible to chemical stress. 
On the other hand, wild populations are likely more genetically diverse than laboratory populations, 
making wild populations, as a whole, less sensitive to chemical exposure than laboratory populations. The 
uncertainties associated with the ESLs may result in an underestimation or overestimation of potential 
risk.  



TA-49 Sites Outside the NES Boundary Investigation Report 

EP2010-0134 I-21 May 2010 

I-5.4.4 Comparison with Background Concentrations 

I-5.4.4.1 AOC 49-005(b) 

The EPCs for the following inorganic chemicals are similar to background soil or tuff concentrations: 
cyanide, mercury, and thallium (Table I-5.4-1). These inorganic chemicals are not retained as COPECs 
because their EPCs are similar to background concentrations; therefore, exposure of the receptors to 
these inorganic chemicals is similar to background.  

I-5.4.4.2 SWMU 49-006 

The EPCs for the following inorganic chemicals are similar to soil or tuff background concentrations: 
chromium, cyanide, and mercury (Table I-5.4-2). These inorganic chemicals are not retained as COPECs 
because their EPCs are similar to background concentrations; therefore, exposure of the receptors to 
these inorganic chemicals is similar to background.  

I-5.4.4.3 AOC 49-008(a) 

AOC 49-008(a) had no inorganic COPECs. 

I-5.4.4.4 SWMU 49-004 

The EPCs for the following inorganic chemicals are similar to soil or tuff background concentrations: 
antimony, barium, beryllium, chromium, cobalt, copper, iron, lead, manganese, mercury, nickel, selenium 
thallium, and zinc (Table I-5.4-3). These inorganic chemicals are not retained as COPECs because their 
EPCs are similar to background concentrations; therefore, exposure of the receptors to these inorganic 
chemicals is similar to background.  

I-5.4.5 Area Use Factors  

Area use factors (AUFs) are used to account for the amount of time that a receptor is likely to spend 
within the contaminated areas, based on the size of the receptor’s home range (HR). The AUFs for 
individual organisms were developed by dividing the size of the site by the receptor’s HR. Because T&E 
species must be assessed on an individual basis (EPA 1999, 070086), the AUF is used for the Mexican 
spotted owl. The kestrel (top carnivore) is used as the surrogate receptor for the Mexican spotted owl. 
The unadjusted HI for the kestrel (top carnivore) is above 1.0 only for SWMU 49-006. The site area for 
SWMU 49-006 is approximately 0.017 hectares (ha), and the HR for the Mexican spotted owl is 366 ha 
(Table I-5.4-4). Therefore, the AUF for the Mexican spotted owl is 0.0005. Application of this AUF for the 
Mexican spotted owl to the HQ for the kestrel (top carnivore), minus the inorganic COPECs previously 
eliminated, results in an adjusted HI of 0.00007. Therefore, there are no potential adverse ecological risks 
to the Mexican spotted owl at the TA-49 sites outside the NES boundary. 

I-5.4.6 Population Area Use Factors 

EPA guidance is to manage the ecological risk to populations rather than to individuals, with the exception 
of T&E species (EPA 1999, 070086). One approach to address the potential effects on populations is to 
estimate the spatial extent of the area inhabited by the local population that overlaps with the 
contaminated area. The population area for a receptor is based on the individual receptor HR and its 
dispersal distance (Bowman et al. 2002, 073475). Bowman et al. estimates that the median dispersal 
distance for mammals is 7 times the linear dimension of the HR, which is equivalent to the square root of 
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the HR area. If only the dispersal distances for the mammals with HRs within the range of the screening 
receptors are used (Bowman et al. 2002, 073475), the median dispersal distance becomes 3.6 times the 
square root of the HR (R2 = 0.91). If it is assumed that the receptors can disperse the same distance in 
any direction, the population area is circular and the dispersal distance is the radius of the circle. 
Therefore, the population area can be derived by (3.6√HR)2 or approximately 40 HR. 

The population area use factor (PAUF) is calculated by dividing the site area by the population area of the 
receptor (Table I-5.4-4). The HQs and HIs are recalculated minus the inorganic COPECs eliminated 
based on similarity to background and adjusted by multiplying by the PAUFs. The HQs for the plant and 
earthworm are not adjusted by PAUFs because these receptors do not have HRs. SWMU 49-006 is the 
only site remaining that has a COPEC with an ESL. The adjusted HIs are all 0.01 or less for 
bis(2-ethylhexyl)phthalate (Table I-5.4-5). Bis(2-ethylhexyl)phthalate is eliminated as a COPEC at 
SWMU 49-006. 

I-5.4.7 COPECs without ESLs  

Several COPECs do not have ESLs for any receptor in version 2.4 of the ECORISK Database (LANL 
2009, 107524) because literature searches for relevant toxicity data for these chemicals have not been 
completed. In an effort to address this uncertainty and provide a quantitative assessment of potential 
ecological risk, several online toxicity databases have been searched in order to determine if any relevant 
toxicity information are available. The online databases searched were EPA Ecotox Database, EPA Office 
of Pesticide Programs Aquatic Life Benchmarks, U.S. Army Corps of Engineers/EPA Environmental 
Residue-Effects, California Cal/Ecotox Database, Pesticide Action Network Pesticide Database, 
U.S. Army Wildlife Toxicity Assessment Program, USDA Integrated Pesticide Management Database, 
American Bird Conservancy Pesticide Toxicity Database, and Oak Ridge National Laboratory Risk 
Assessment Information System. Toxicity data was obtained for several COPECs and receptors as a 
result of this online database search and interim ESLs were calculated. The ESLs are termed interim 
because the information and calculations are still undergoing review, and documentation required for the 
ECORISK Database has not yet been completed. As a result, the ESLs are not yet in the ECORISK 
Database. Once the development process is completed the interim ESLs will be finalized and included in 
the appropriate revision to the ECORISK Database. Although the majority of the COPECs listed did not 
have any relevant toxicity data in the online databases listed above, a search of the literature continues in 
an effort to determine if any relevant toxicity information exists.  

In the absence of a chemical-specific ESL, COPEC concentrations can be compared to ESLs for a 
surrogate chemical. Comparison to surrogate ESLs provides an estimate of potential effects of a 
chemically related compound and a line of evidence to indicate the likelihood that ecological receptors are 
potentially impacted. 

Some COPECs without ESLs do not have chemical-specific toxicity data or surrogate chemicals to be 
used in the screening assessments and cannot be assessed quantitatively for potential ecological risk. 
These COPECs are often infrequently detected across the site. In these cases, comparisons to residential 
human health SSLs are presented as part of a qualitative assessment. The comparison of COPEC 
concentrations to residential human health SSLs is a viable alternative for several reasons. Animal 
studies are used to infer effects on humans and is the basic premise of modern toxicology (EPA 1989, 
008021). In addition, toxicity values derived for the calculation of human health SSLs are often based on 
potential effects that are more sensitive than the ones used to derive ESLs (e.g., cellular effects for 
humans versus survival or reproductive effects for terrestrial animals). The EPA also applies uncertainty 
factors or modifying factors to ensure that the toxicity values are protective (i.e., they are adjusted by 
uncertainty factors to values much lower than the study results). COPEC concentrations compared with 
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these values are an order of magnitude or more below the SSLs, which corresponds to uncertainty factors 
of 10 or more. Therefore, it is assumed that the differences in toxicity would not be more than an order of 
magnitude for any given chemical. The relative difference between values provides a weight of evidence 
that the potential toxicity of the COPC is likely to be low or very low to the receptor(s). The COPECs 
without ESLs were common to many of the sites and are discussed below for each site.  

I-5.4.7.1 AOC 49-005(b) 

No ESLs are available in the ECORISK Database, Version 2.4 (LANL 2009, 107524) for nitrate. Nitrate 
does not have interim or surrogate ESLs and is assessed qualitatively.  

Nitrate was detected in two samples within the 0- to 5-ft depth interval with a maximum detected 
concentration of 1.7 mg/kg. Nitrate is naturally occurring and the detected concentrations likely reflect 
natural levels, but no background data are available. The NMED residential SSL for nitrate is 
125,000 mg/kg, indicating that the potential toxicity is very low. Because of the potential very low toxicity 
and the naturally occurring concentrations, nitrate is eliminated as a COPEC. 

I-5.4.7.2 SWMU 49-006 

Nitrate was detected in two samples within the 0- to 5-ft depth interval with a maximum detected 
concentration of 0.26 mg/kg. Nitrate is naturally occurring and the detected concentrations likely reflect 
natural levels, but no background data are available. The NMED residential SSL for nitrate is 
125,000 mg/kg, indicating that the potential toxicity is very low. Because of the potential very low toxicity 
and the naturally occurring concentrations, nitrate is eliminated as a COPEC. 

I-5.4.7.3 SWMU 49-004 

No ESLs are available in the ECORISK Database, Version 2.4 (LANL 2009, 107524) for perchlorate. 
Perchlorate does not have interim or surrogate ESLs and is assessed qualitatively.  

Perchlorate was detected in two samples within the 0- to 5-ft depth interval with a maximum detected 
concentration of 0.0014 mg/kg. The NMED residential SSL for perchlorate is 54.8 mg/kg, indicating that 
the potential toxicity is low. Because of the potential low toxicity and infrequent detection, perchlorate is 
eliminated as a COPEC. 

I-5.5 Interpretation of Ecological Screening Results 

I-5.5.1 Receptor Lines of Evidence 

Based on the ecological risk-screening assessments, several COPECs (including COPECs without an 
ESL) were identified at the TA-49 sites outside the NES boundary. Receptors were evaluated using 
several lines of evidence: minimum ESL comparisons, HI analyses, comparison to background 
concentrations, and potential effects to populations (individuals for T&E species). 

I-5.5.1.1 Plant 

 Initial screening using the minimum ESLs eliminated a number of COPECs because the HQs for 
all of the receptors, including the plant, were less than 0.3. 

 HIs were greater than 1.0 for the plant at AOC 49-005(b), SWMU 49-006, and SWMU 49-004.  
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 Several COPECs were eliminated because their EPCs were similar to background 
concentrations. No COPECs were retained at any site for the plant. 

 The plant communities were evaluated at all sites during site visits. No evidence of adverse 
impacts of contamination to the plant community based on field observations was found during 
site visits (Attachment I-1); the plant community is typical of the surrounding area and appears 
healthy.  

These lines of evidence support the conclusion that no potential ecological risk to the plants exists at the 
TA-49 sites outside of the NES boundary. 

I-5.5.1.2 Earthworm (Invertebrate) 

 Initial screening using the minimum ESLs eliminated a number of COPECs because the HQs for 
all of the receptors, including the earthworm, were less than 0.3. 

 HIs were less than 1.0 for the earthworm at AOCs 49-005(b) and 49-008(a).  

 Several COPECs were eliminated because their EPCs were similar to background 
concentrations. No COPECs were retained at any site for the earthworm. 

 The plant communities were evaluated at all sites during site visits. No evidence of adverse 
impacts of contamination to the plant community based on field observations was found during 
site visits (Attachment I-1); the plant community is typical of the surrounding area and appears 
healthy. Because the plant community does not appear to be affected by the COPECs, the 
earthworm population is also likely not affected. 

These lines of evidence support the conclusion that no potential ecological risk to the earthworm exists at 
the TA-49 sites outside of the NES boundary. 

I-5.5.1.3 Montane Shrew (Insectivore) 

 Initial screening using the minimum ESLs eliminated a number of COPECs because the HQs for 
all of the receptors, including the shrew, were less than 0.3. 

 HIs were less than 1.0 for the shrew at AOCs 49-005(b) and 49-008(a) and SWMU 49-006. 

 Several COPECs were eliminated because their EPCs were similar to background 
concentrations. No COPECs were retained at any site for the shrew. 

These lines of evidence support the conclusion that no potential ecological risk to the montane shrew 
exists at the TA-49 sites outside of the NES boundary. 

I-5.5.1.4 Deer Mouse (Omnivore) 

 Initial screening using the minimum ESLs eliminated a number of COPECs because the HQs for 
all of the receptors, including the deer mouse, were less than 0.3. 

 HIs were less than 1.0 for the deer mouse at SWMU 49-006 and AOC 49-008(a).  

 Several COPECs were eliminated because their EPCs were similar to background 
concentrations. No COPECs were retained at any site for the deer mouse. 

 These lines of evidence support the conclusion that no potential ecological risk to the deer mouse 
exists at the TA-49 sites outside of the NES boundary. 
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I-5.5.1.5 Desert Cottontail (Herbivore) 

 Initial screening using the minimum ESLs eliminated a number of COPECs because the HQs for 
all of the receptors, including the cottontail, were less than 0.3. 

 HIs were less than or equivalent to 1.0 for the cottontail at all sites. 

These lines of evidence support the conclusion that no potential ecological risk to the cottontail exists at 
the TA-49 sites outside of the NES boundary. 

I-5.5.1.6 Red Fox (Carnivore) 

 Initial screening using the minimum ESLs eliminated a number of COPECs because the HQs for 
all of the receptors, including the fox, were less than 0.3.  

 HIs were less than or equivalent to 1.0 for the red fox at all sites. 

These lines of evidence support the conclusion that no potential ecological risk to the fox exists at the 
TA-49 sites outside of the NES boundary. 

I-5.5.1.7 Robin (All Feeding Guilds) 

 Initial screening using the minimum ESLs eliminated a number of COPECs because the HQs for 
all of the receptors, including the robin, were less than 0.3. 

 HIs were greater than 1.0 for the robin (all feeding guilds) at all sites, except AOC 49-008(a). 

 Several COPECs were eliminated because their EPCs were similar to background 
concentrations. No COPECs were retained at AOC 49-005(b) and SWMU 49-004 for the robin. 

 The HIs for the robin (omnivore and insectivore) were adjusted by the PAUF at SWMU 49-006, 
which is the ratio of the site area to the robin’s population area. The adjusted HIs were less than 
1.0 at SWMU 49-006.  

These lines of evidence support the conclusion that no potential ecological risk to the robin (all feeding 
guilds) exists at the TA-49 sites outside of the NES boundary. 

I-5.5.1.8 Kestrel (Intermediate Carnivore) 

 Initial screening using the minimum ESLs eliminated a number of COPECs because the HQs for 
all of the receptors, including the kestrel (intermediate carnivore), were less than 0.3.  

 The HIs were less than 1.0 for the kestrel (intermediate carnivore) at AOCs 49-005(b) and 
49-008(a).  

 Several COPECs were eliminated because their EPCs were similar to background 
concentrations. No COPECs were retained at SWMU 49-004 for the kestrel (intermediate 
carnivore). 

 The HI was adjusted by the PAUF at SWMU 49-006, which is the ratio of the site area to the 
kestrel’s population area. The adjusted HI was less than 1.0 at SWMU 49-006. 

These lines of evidence support the conclusion that no potential ecological risk to the kestrel 
(intermediate carnivore) exists at the TA-49 sites outside of the NES boundary. 
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I-5.5.1.9 Kestrel (Top Carnivore) 

 Initial screening using the minimum ESLs eliminated a number of COPECs because the HQs for 
all of the receptors, including the kestrel (top carnivore), were less than 0.3.  

 The HIs were less than 1.0 for the kestrel (top carnivore) at AOC 49-008(a) and SWMU 49-004.  

 Several COPECs were eliminated because their EPCs were similar to background 
concentrations. No COPECs were retained at AOC 49-005(b) for the kestrel (top carnivore). 

 The HI was adjusted by the PAUF at SWMU 49-006, which is the ratio of the site area to the 
kestrel’s population area. The adjusted HI was less than 1.0 at SWMU 49-006. 

 The kestrel (top carnivore) is a surrogate for the Mexican spotted owl. The HIs were adjusted for 
the owl’s AUF. The adjusted HIs were less than 1.0 for all sites. 

These lines of evidence support the conclusion that no potential ecological risks to the kestrel (top 
carnivore) and the Mexican spotted owl exist at the TA-49 sites outside of the NES boundary. 

I-5.5.2 COPECs with No ESLs 

COPECs with no ESLs were not evaluated for each receptor. Because an interim or surrogate ESL was 
not available, the residential SSL was used to estimate potential toxicity. In addition, the frequency of 
detection and the concentrations detected were also evaluated. All COPECs without ESLs were 
eliminated based on these comparisons.  

The analysis of COPECs with no ESLs supports the conclusion that there is no potential ecological risk to 
receptors at the TA-49 sites outside of the NES boundary. 

I-5.5.3 DOE Tier I Bioconcentration Guide 

The DOE Tier I Biota Concentration Guide (BCG) is a lower value for cesium-137 (21.6 pCi/g) than the 
ECORISK Database final ESLs (680 pCi/g). Cesium-137 was a COPC at several sites. Using the EPCs 
for cesium-137 for each site and the DOE Tier I BCG, the HQs for these radionuclides are all less than 
1.0. These HQs are too small to impact the HIs for these sites. In addition, the DOE BCG incorporates 
bioaccumulation factors that are orders of magnitude higher than those in the ECORISK Database. 
Environmental surveillance and monitoring at the Laboratory indicate that bioaccumulation factors are not 
as high as those used by DOE (Bennett et al. 1996, 056035). Therefore, the ESL comparison is more 
representative than the BCG comparison. 

I-5.5.4 Pore-Gas Screening Assessment 

One round of pore-gas samples were collected at AOC 49-005(b) and SWMU 49-004. The shallowest 
depth at which pore-gas samples were collected was 9 to 10 ft bgs. Although this depth is below the 
0- to 5-ft depth used to evaluate ecological risk, it provides a comparison to evaluate potential risk to the 
pocket gopher. Several VOCs detected in pore gas have inhalation ESLs in the ECORISK Database, 
Version 2.4 (LANL 2009, 107524). These VOCs include acetone; benzene; 2-butanone; chloromethane; 
dichlorofluoromethane; styrene; tetrachloroethene; toluene; and xylene. Surrogates were used for 
ethylbenzene; 4-ethyltoluene; 1,2,4-trimethylbenzene; 1,3,5-trimethylbenzene; 1,2-xylene; and 
1,3-xylene+1,4-xylene. The maximum detected concentration for each VOC was compared to the 
inhalation ESLs and the HIs were 0.003 and 0.004 for AOC 49-005(b) and SWMU 49-004, respectively 
(Tables I-5.5-1 and I-5.5-2). 
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I-6.0 CONCLUSIONS 

I-6.1 Human Health 

The human health risk-screening assessments found no unacceptable risks or doses under the industrial, 
construction worker, and residential scenarios for AOCs 49-005(b) and 49-008(a) and SWMUs 49-006 
and 49-004. The total excess cancer risks were below the NMED target risk level of 1 x 10–5 (NMED 
2009, 108070). The HIs were below the NMED target HI of 1.0 (NMED 2009, 108070) for AOC 49-005(b) 
and SWMU 49-006. The HIs for the industrial and residential scenarios at SWMU 49-004 are below 1.0. 
However, the HI for the construction worker scenario was slightly above 1.0 due to aluminum and 
manganese. The EPCs for these inorganic COPCs are similar to BVs and the manganese SSL is less 
than the BVs. Without aluminum and manganese the HI is 0.4, which is less than the NMED target HI of 
1.0. 

The total doses are below the DOE target dose limit of 15 mrem/yr for all sites. The equivalent risks range 
from 2  10–7 to 7  10–6 based on a comparison with EPA’s PRGs for radionuclides  
(http://epa-prgs.ornl.gov/radionuclides/download/rad_master_prg_table_pci.xls).  

Sites at TA-49 are not accessible by the public and are not planned for release by DOE in the foreseeable 
future. Therefore, an as-low-as-reasonably-achievable (ALARA) evaluation for radiological exposure to 
the public is not currently required. Should DOE’s plans for releasing these areas change, an ALARA 
evaluation will be conducted at that time. It should be noted that the Laboratory addresses considerations 
for radiation exposures to workers under the Laboratory’s occupational radiological protection program in 
compliance with 10 Code of Federal Regulations 835. The Laboratory’s radiation protection program 
implements ALARA and consists of the following elements: management commitment, training, design 
review, radiological work review, performance assessments, and documentation. 

I-6.2 Pore Gas 

The SVs for all pore-gas COPCs were below 1, indicating that VOCs in subsurface pore gas are not a 
potential source of groundwater contamination.  

Tritium was also detected in two pore-gas samples at a maximum concentration of 673.9 pCi/L. There is 
no screening value for tritium.  

I-6.3 Ecological 

No potential ecological risks in soil were found for any receptor based on minimum ESL comparisons, HI 
analyses, comparisons to background concentrations, and potential effects to populations (individuals for 
T&E species). These lines of evidence support the conclusion that no potential ecological risks exist at 
the TA-49 sites outside the NES boundary. In addition, the VOC concentrations in pore gas do not pose a 
potential risk to the pocket gopher. 
(EPA 1996, 064708) (NMED 2009, 106420) (EPA 1997, 066598) (LANL 2009, 107655) (EPA 1993, 059384) 
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Figure I-3.1-1 Conceptual site model for TA-49 sites outside the NES boundary 
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Table I-2.3-1 

Exposure Point Concentrations for AOC 49-005(b) for the Industrial Scenario (0- to 1-ft bgs depth) 

COPC 

Number of 
Analyses/ 
Number of 

Detects 
Minimum 

Concentration 
Maximum 

Concentration 
Mean 

Concentration 
Standard 
Deviation EPC 

Distribution 
Type EPC Method 

Inorganic Chemicals (mg/kg) 

Cyanide (total)  1/1 0.16 0.16 0.16 n/a* 0.16 n/a Maximum detected concentration 

Mercury  3/1 0.0198 0.12 (U) 0.0799 0.053 0.0198 n/a Maximum detected concentration 

Nitrate  1/1 1.7 1.7 1.7 n/a 1.7 n/a Maximum detected concentration 

Thallium  3/1 0.2 1.5 (U) 1.07 0.751 0.2 n/a Maximum detected concentration 

Uranium  2/2 3.51 3.72 3.615 0.148 3.72 n/a Maximum detected concentration 

Radionuclides (pCi/g) 

Cesium-137 2/1 0.059 (U) 0.136 0.0975 0.0544 0.136 n/a Maximum detected concentration 

Plutonium-238  3/2 0.005 0.023 (U) 0.0153 0.00929 0.018 n/a Maximum detected concentration 

Plutonium-239/240  3/1 0.0 (U) 0.014 0.00893 0.00776 0.014 n/a Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table I-2.3-2 

Exposure Point Concentrations for AOC 49-005(b) for the Construction Worker and Residential Scenario (0- to 10-ft bgs depth) 

COPC 

Number of 
Analyses/ 
Number of 

Detects 
Minimum 

Concentration 
Maximum 

Concentration 
Mean 

Concentration 
Standard 
Deviation EPC 

Distribution 
Type  EPC Method 

Inorganic Chemicals (mg/kg) 

Cyanide (Total)  4/1 0.16 0.57 (U) 0.46 0.2 0.16 n/a* Maximum detected concentration 

Mercury  8/4 0.0198 0.12 (U) 0.0698 0.0464 0.034 n/a Maximum detected concentration 

Nitrate 4/4 0.22 1.7 0.978 0.627 1.7 n/a Maximum detected concentration 

Perchlorate  4/2 0.0025 0.0056 (U) 0.0042 0.00159 0.0032 n/a Maximum detected concentration 

Selenium  8/1 0.29 (U) 1.2 0.711 0.327 1.2 n/a Maximum detected concentration 

Thallium 8/4 0.2 1.5 (U) 0.859 0.635 0.35 n/a Maximum detected concentration 

Uranium 4/4 3.15 4.23 3.653 0.451 4.23 n/a Maximum detected concentration 

Radionuclides (pCi/g) 

Cesium-137 4/2 0.059 (U) 0.136 0.0985 0.0401 0.136 n/a Maximum detected concentration 

Plutonium-238 8/3 -0.012 (U) 0.023 (U) 0.00359 0.0121 0.018 n/a Maximum detected concentration 

Plutonium-239/240 8/3 -0.0012 (U) 0.025 0.00959 0.00831 0.025 n/a Maximum detected concentration 

Tritium 4/1 0.06 (UJ) 0.223 0.138 0.0835 0.223 n/a Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table I-2.3-3 

Ecological COPC Statistics for AOC 49-005(b) (0- to 5-ft bgs depth) 

COPC 

Number of 
Analyses/ 
Number of 

Detects 
Minimum 

Concentration 
Maximum 

Concentration 
Mean 

Concentration 
Standard 
Deviation EPC 

Distribution 
Type Distribution  

Inorganic Chemicals (mg/kg) 

Cyanide (total) 2/1 0.16 0.56 (U) 0.36 0.08 0.16 n/a* Maximum detected concentration 

Mercury 6/2 0.0198 0.12 (U) 0.0839 0.00203 0.0338 n/a Maximum detected concentration 

Nitrate 2/2 0.22 1.7 0.96 1.047 1.7 n/a Maximum detected concentration 

Thallium 6/2 0.2 1.5 (U) 1.058 0.61 0.35 n/a Maximum detected concentration 

Uranium 4/4 3.15 4.23 3.653 0.451 4.23 n/a Maximum detected concentration 

Radionuclides (pCi/g) 

Cesium-137 4/2 0.0059 (U) 0.136 0.985 0.0401 0.136 n/a Maximum detected concentration 

Plutonium-238 6/3 -0.005 (U) 0.023 (U) 0.00782 0.0108 0.018 n/a Maximum detected concentration 

Plutonium-239/240 6/3 0.0 (U) 0.025 0.0113 0.00835 0.025 n/a Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table I-2.3-4 

Exposure Point Concentrations for SWMU 49-006 for the Construction Worker and Residential Scenario (0- to 10-ft bgs depth) 

COPC 

Number of 
Analyses/ 
Number of 

Detects 
Minimum 

Concentration 
Maximum 

Concentration 
Mean 

Concentration 
Standard 
Deviation EPC 

Distribution 
Type EPC Method 

Inorganic Chemicals (mg/kg) 

Chromium 5/5 2.3 13.9 7.6 5.726 13.9 n/a* Maximum detected concentration 

Cyanide (total)  4/2 0.16 0.55 (U) 0.355 0.219 0.17 n/a Maximum detected concentration 

Mercury 5/4 0.0144 0.12 0.0593 0.0473 0.12 n/a Maximum detected concentration 

Nitrate 4/4 0.12 0.26 0.205 0.0603 0.26 n/a Maximum detected concentration 

Selenium 5/1 0.34 (U) 0.82 (U) 0.49 0.202 0.55 n/a Maximum detected concentration 

Organic Chemicals (mg/kg) 

Bis(2-ethylhexyl)phthalate 5/1 0.066 0.37( U) 0.307 0.135 0.066 n/a Maximum detected concentration 

Radionuclides (pCi/g) 

Plutonium-238 5/1 0.0035 (U) 0.0189 (U) 0.00858 0.00626 0.005 n/a Maximum detected concentration 

Tritium 4/1 0.036 (U) 0.408 0.158 0.169 0.408 n/a Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table I-2.3-5 

Ecological COPC Statistics for SWMU 49-006 (0- to 5-ft bgs depth) 

COPC 

Number of 
Analyses/ 
Number of 

Detects 
Minimum 

Concentration 
Maximum 

Concentration 
Mean 

Concentration 
Standard 
Deviation EPC 

Distribution 
Type EPC Method 

Inorganic Chemicals (mg/kg) 

Chromium 2/2 13.6 13.9 13.75 0.212 13.9 n/a* Maximum detected concentration 

Cyanide (total) 2/2 0.16 0.17 0.165 0.00707 0.17 n/a Maximum detected concentration 

Mercury 2/2 0.0279 0.0344 0.0312 0.0046 0.0344 n/a Maximum detected concentration 

Nitrate 2/2 0.23 0.26 0.245 0.0212 0.26 n/a Maximum detected concentration 

Organic Chemicals (mg/kg) 

Bis(2-ethylhexyl)phthalate 2/1 0.066 0.37 (U) 0.218 0.215 0.066 n/a Maximum detected concentration 

Butanone[2-] 2/1 0.0058 0.023 (U) 0.0144 0.0122 0.0058 n/a Maximum detected concentration 

Radionuclides (pCi/g) 

Tritium 2/1 0.081 (U) 0.408 0.245 0.231 0.408 n/a Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table I-2.3-6 

Exposure Point Concentrations for AOC 49-008(a) for the Industrial Scenario (0- to 1-ft bgs depth) 

COPC 

Number of 
Analyses/ 
Number of 

Detects 
Minimum 

Concentration 
Maximum 

Concentration 
Mean 

Concentration 
Standard 
Deviation EPC 

Distribution 
Type EPC Method 

Organic Chemicals (mg/kg) 

Aroclor-1260 16/4 0.00355 (U) 0.0681 0.0118 0.02 0.0681 n/a* Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 

 

Table I-2.3-7 

Exposure Point Concentrations for AOC 49-008(a) for the Construction Worker and Residential Scenario (0- to 10-ft bgs depth) 

COPC 

Number of 
Analyses/ 
Number of 

Detects 
Minimum 

Concentration 
Maximum 

Concentration 
Mean 

Concentration 
Standard 
Deviation EPC 

Distribution 
Type EPC Method 

Organic Chemicals (mg/kg) 

Aroclor-1260 16/4 0.00355 (U) 0.0681 0.0118 0.02 0.0681 n/a* Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 

 

Table I-2.3-8 

Exposure Point Concentrations for AOC 49-008(a) Ecological Receptors (0- to 5-ft bgs depth) 

COPC 

Number of 
Analyses/ 
Number of 

Detects 
Minimum 

Concentration 
Maximum 

Concentration 
Mean 

Concentration 
Standard 
Deviation EPC 

Distribution 
Type EPC Method 

Organic Chemicals (mg/kg) 

Aroclor-1260 16/4 0.00355 (U) 0.0681 0.01181 0.02 0.0681 n/a* Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table I-2.3-9 

Exposure Point Concentrations for SWMU 49-004 for the Industrial Scenario (0- to 1-ft bgs depth) 

COPC 

Number of 
Analyses/ 
Number of 

Detects 
Minimum 

Concentration 
Maximum 

Concentration 
Mean 

Concentration 
Standard 
Deviation EPC 

Distribution 
Type EPC Method 

Inorganic Chemicals (mg/kg) 

Aluminum 148/148 5740 35,100 12,363 4,264 12,952 Nonparametric 95% Modified-t 

Antimony 148/96 0.074 6 (UJ) 0.19 0.0809 0.207 Lognormal 95% KM (BCA) 

Barium 148/148 88.7 403 192.6 46.51 198.9 Normal 95% Student’s-t 

Beryllium 148/148 0.57 2 1.041 0.254 1.076 Nonparametric 95% Modified-t 

Chromium 148/148 4.9 14.4 9.614 1.764 9.854 Normal 95% Student’s-t 

Cobalt 148/148 2.5 14.9 6.255 1.557 6.468 Nonparametric 95% Modified-t 

Copper 148/148 4 120 9.685 9.857 11.13 Nonparametric 95% Modified-t 

Iron 148/148 5750 19,000 12,365 2319 12,680 Normal 95% Student’s-t 

Lead 148/148 5.6 45.5 15.74 4.422 16.35 Nonparametric 95% Modified-t 

Manganese 132/132 99.7 1030 404.9 135.3 424.6 Nonparametric 95% Modified-t 

Mercury 146/69 0.0136 0.11 0.0254 0.0134 0.0275 Nonparametric 95% KM (Percentile Bootstrap) 

Nickel 148/148 4.9 19.6 8.767 1.867 9.017 Approximate 
gamma 

95% Approximate gamma 

Perchlorate 4/2 0.0012 0.0024 (U) 0.0018 0.00059 0.00139 n/a* Maximum detected concentration

Selenium 148/127 0.22 (UJ) 1.9 1.073 0.42 1.115 Nonparametric 95% KM (BCA) 

Silver  148/94 0.028 11.6 0.208 0.964 0.362 Nonparametric 95% KM (BCA) 

Thallium 148/65 0.17 1.4 (U) 0.297 0.126 0.321 Nonparametric 95% KM (Percentile Bootstrap) 

Uranium 18/18 1.59 10.7 3.641 2.821 6.539 Nonparametric 95% Chebyshev (Mean, Sd) 

Vanadium 148/148 9.7 31.6 22.77 4.387 23.36 Normal 95% Student’s-t 

Zinc 148/148 12.3 812 47.72 77.74 75.57 Nonparametric 95% Chebyshev (Mean, Sd) 
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Table I-2.3-9 (continued) 

COPC 

Number of 
Analyses/ 
Number of 

Detects 
Minimum 

Concentration 
Maximum 

Concentration 
Mean 

Concentration 
Standard 
Deviation EPC 

Distribution 
Type EPC Method 

Radionuclides (pCi/g) 

Americium-241 165/5 -0.251 (U) 0.263 0.0188 0.0545 0.263 n/a Maximum detected concentration

Cesium-134 127/1 -0.109 (U) 0.073 -0.0125 0.0305 0.073 n/a Maximum detected concentration

Cesium-137 161/38 -0.036 3.28 0.193 0.39 0.388 Nonparametric 97.5% KM (Chebyshev) 

Europium-152 160/2 -0.29 (U) 0.4 (U) 0.0791 0.12 0.259 n/a Maximum detected concentration

Plutonium-238 148/8 -0.027 (U) 0.04 (U) 0.00204 0.0115 0.025 n/a Maximum detected concentration

Plutonium-239/240 148/31 -0.0319 (U) 0.998 0.0268 0.0841 0.0707 Lognormal 97.5% KM (Chebyshev) 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table I-2.3-10 

Exposure Point Concentrations for SWMU 49-004 for the Construction Worker and Residential Scenario (0- to 10-ft bgs depth) 

COPC 

Number of 
Analyses/ 
Number of 

Detects 
Minimum 

Concentration 
Maximum 

Concentration 
Mean 

Concentration 
Standard 
Deviation EPC 

Distribution 
Type  EPC Method 

Inorganic Chemicals (mg/kg) 

Aluminum 157/157 5740 35,100 12,312 4194 12,873 Nonparametric 95% Modified-t 

Antimony 157/96 0.074 6.4 (UJ) 0.19 0.079 0.207 Lognormal 95% KM (BCA) 

Barium 157/157 88.7 403 190.1 46.98 196.3 Normal 95% Student’s-t 

Beryllium 157/157 0.57 2 1.032 0.252 1.065 Nonparametric 95% Modified-t 

Chromium 157/157 4.9 14.4 9.621 1.791 9.857 Normal 95% Student’s-t 

Cobalt 157/157 1.67 14.9 6.266 1.696 6.492 Nonparametric 95% Modified-t 

Copper 157/157 3.69 339 11.85 28 21.59 Nonparametric 95% Chebyshev (Mean, Sd) 

Iron 157/157 5750 19,000 12,462 2334 12,770 Normal 95% Student’s-t 

Lead 157/157 5.6 64.5 16.16 6.262 17.02 Nonparametric 95% Modified-t 

Manganese 141/141 99.7 1030 404.6 138.6 424.2 Nonparametric 95% Modified-t 

Mercury 154/71 0.0136 0.11 0.0258 0.0147 0.028 Nonparametric 95% KM (Percentile Bootstrap) 

Nickel 157/157 4.9 19.6 8.772 1.903 9.019 Approximate 
gamma 

95% Approximate gamma 

Perchlorate 8/5 0.0012 0.00802 0.0029 0.00216 0.00802 n/a* Maximum detected concentration 

Selenium 157/128 0.21 (UJ) 1.9 0.996 0.357 1.08 Nonparametric 95% KM (BCA) 

Silver 157/99 0.028 11.6 0.22 0.939 0.367 Nonparametric 95% KM (BCA) 

Thallium 157/69 0.114 1.4 (U) 0.29 0.125 0.311 Nonparametric 95% KM (Percentile Bootstrap) 

Uranium 23/23 1.59 10.7 3.606 2.481 5.861 Nonparametric 95% Chebyshev (Mean, Sd) 

Vanadium 157/157 8.76 31.8 22.69 4.558 23.3 Normal 95% Student’s-t 

Zinc 157/157 12.3 812 48.34 76.73 75.04 Nonparametric 95% Chebyshev (Mean, Sd) 

Organic Chemicals (mg/kg) 

Bis-2-
ethylhexylphthalate 

14/1 0.35 (U) 10.1 1.07 2.599 10.1 n/a Maximum detected concentration 

Chloronaphthalene[2-] 14/1 0.0368 (U) 0.4 (U) 0.18 0.171 0.36 n/a Maximum detected concentration 
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Table I-2.3-10 (continued) 

COPC 

Number of 
Analyses/ 
Number of 

Detects 
Minimum 

Concentration 
Maximum 

Concentration 
Mean 

Concentration 
Standard 
Deviation EPC 

Distribution 
Type  EPC Method 

Methylnaphthalene[2-] 14/1 0.0138 0.4 (U) 0.179 0.173 0.0138 n/a Maximum detected concentration 

Naphthalene 14/1 0.0207 0.4 (U) 0.179 0.172 0.0207 n/a Maximum detected concentration 

Pyrene 14/1 0.0172 0.4 (U) 0.179 0.172 0.0172 n/a Maximum detected concentration 

Methylene chloride 8/1 0.00274 0.00577 (U) 0.00521 0.00095 0.00274 n/a Maximum detected concentration 

Radionuclides (pCi/g) 

Americium-241 181/7 -0.251 (U) 0.43 0.0334 0.0774 0.43 n/a Maximum detected concentration 

Cesium-134 139/1 -0.109 (U) 0.13 (U) -0.00293 0.0433 0.073 n/a Maximum detected concentration 

Cesium-137 173/38 -0.036 (U) 3.28 0.186 0.377 0.368 Nonparametric 97.5% KM (Chebyshev) 

Europium-152 160/2 -0.29 (U) 0.4 (U) 0.0791 0.12 0.259 n/a Maximum detected concentration 

Plutonium-238 157/8 -0.027 (U) 0.04 (U) 0.00206 0.0111 0.025 n/a Maximum detected concentration 

Plutonium-239/240 157/36 -0.0319 (U) 0.998 0.032 0.0934 0.0792 Lognormal 97.5% KM (Chebyshev) 

Tritium 8/2 0.00186 (U) 0.03139 0.014 0.0106 0.0314 n/a Maximum detected concentration 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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Table I-2.3-11 

Ecological COPC Statistics for SWMU 49-004 (0- to 5-ft bgs depth) 

COPC 

Number of 
Analyses/ 
Number of 

Detects 
Minimum 

Concentration 
Maximum 

Concentration 
Mean 

Concentration 
Standard 
Deviation EPC 

Distribution 
Type Distribution  

Inorganic Chemicals (mg/kg) 

Aluminum 150/150 5740 35,100 12,361 4237 12,942 Nonparametric 95% Modified-t 

Antimony 150/96 0.074 6.4 (UJ) 0.19 0.0809 0.207 Lognormal 95% KM (BCA) 

Barium 150/150 88.7 403 192 46.47 198.3 Normal 95% Student’s-t 

Beryllium 150/150 0.57 2 1.039 0.253 1.073 Nonparametric 95% Modified-t 

Chromium 150/150 4.9 14.4 9.617 1.754 9.854 Normal 95% Student’s-t 

Cobalt 150/150 2.5 14.9 6.268 1.551 6.479 Nonparametric 95% Modified-t 

Copper 150/150 4 120 9.707 9.798 11.14 Nonparametric 95% Modified-t 

Iron 150/150 5750 19,000 12,376 2308 12,688 Normal 95% Student’s-t 

Lead 150/150 5.6 45.5 15.75 4.396 16.36 Nonparametric 95% Modified-t 

Manganese 134/134 99.7 1030 404.5 134.3 423.9 Nonparametric 95% Modified-t 

Mercury 148/69 0.0136 0.11 0.0253 0.0133 0.0274 Nonparametric 95% KM (Percentile Bootstrap) 

Nickel 150/150 4.9 19.6 8.764 1.859 9.011 Approximate 
gamma 

95% Approximate gamma 

Perchlorate 4/2 0.0012 0.0024 (U) 0.0018 0.00059 0.00139 n/a* Maximum detected concentration 

Selenium 150/126 0.21 (UJ) 1.9 1.067 0.246 1.114 Nonparametric 95% KM (BCA) 

Silver 150/95 0.028 11.6 0.211 0.959 0.375 Nonparametric 95% KM (BCA) 

Thallium 150/65 0.17 1.4 (U) 0.297 0.125 0.318 Nonparametric 95% KM (Percentile Bootstrap) 

Uranium 20/20 1.59 10.7 3.632 2.668 6.232 Nonparametric 95% Chebyshev (Mean, Sd) 

Vanadium 150/150 9.7 31.6 22.77 4.358 23.36 Normal 95% Student’s-t 

Zinc 150/150 12.3 812 47.78 77.24 75.27 Nonparametric 95% Chebyshev (Mean, Sd) 

Radionuclides (pCi/g) 

Americium-241 171/6 -0.251 0.43 0.0265 0.0696 0.43 n/a Maximum detected concentration 

Cesium-134 133/1 -0.109 (U) 0.12 (U) -0.00794 0.0369 0.073 n/a Maximum detected concentration 
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Table I-2.3-11 (continued) 

COPC 

Number of 
Analyses/ 
Number of 

Detects 
Minimum 

Concentration 
Maximum 

Concentration 
Mean 

Concentration 
Standard 
Deviation EPC 

Distribution 
Type Distribution  

Cesium-137 167/38 -0.036 (U) 3.28 0.19 0.384 0.378 Nonparametric 97.5% KM (Chebyshev) 

Europium-152 160/2 -0.29 (U) 0.4 (U) 0.0791 0.12 0.259 n/a Maximum detected concentration 

Plutonium-238 150/8 -0.027 (U) 0.04 (U) 0.00209 0.0114 0.025 n/a Maximum detected concentration 

Plutonium-239/240 150/33 -0.0319 (U) 0.998 0.0298 0.0896 0.0762 Lognormal 97.5% KM (Chebyshev) 

Note: Data qualifiers are defined in Appendix A. 

*n/a = Not applicable. 
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EP2010-0134 I-45 May 2010 

Table I-3.2-1 

Physical and Chemical Properties of Inorganic COPCs 

COPC 
Kd 

a 
(cm3/g) 

Water Solubilitya,b 
(mg/L) 

Aluminum 1500 Insoluble 

Antimony 45 Insoluble 

Barium 41 Insoluble 

Beryllium 790 Insoluble 

Chromium 850c Insoluble 

Cobalt 45 Insoluble 

Copper 35 Insoluble 

Cyanide (total) 9.9 nad 

Iron 25 Insoluble 

Lead 900 Insoluble 

Manganese 65 Insoluble 

Mercury 52 Insoluble 

Nickel 65 Insoluble 

Nitrate 0.0356 na 

Perchlorate na 2.45E+05 

Selenium 5 Insoluble 

Silver 8.3 Insoluble 

Thallium 71 Insoluble 

Uranium 450 c Insoluble 

Vanadium 1000 Insoluble 

Zinc 62 Insoluble 
a Information from http://rais.ornl.gov/cgi-bin/tools/TOX_search?select=chem. 
b Denotes reference information from 

http://www.epa.gov/superfund/sites/npl/hrsres/tools/scdm.htm. 
c As chromium salts. 
d 

na = Not available. 



TA-49 Sites Outside the NES Boundary Investigation Report 

May 2010 I-46 EP2010-0134 

Table I-3.2-2 

Physical and Chemical Properties of Organic COPCs 

COPC 

Organic Carbon 
Partition Coefficient, 

Koc
a (L/kg) 

Log Octanol-Water 
Partition Coefficient,  

Kow
a 

Water Solubilitya 
(mg/L) 

Vapor  
Pressurea 

(mm Hg at 25°C) 

Amino-4,6-dinitrotoluene[2-] 2.83E+02 1.84E+00 3.19E+02 1.47E-06 

Aroclor-1260 3.05E+05 8.27E+00 1.44E-02 1.30E-07 

Bis(2-ethylhexyl)phthalate 1.65E+05 7.60E+00  2.70E-01 1.42E-07 

Butanone[2-] 3.83E+00 2.9E-01 2.23E+05 9.06E+01 

Chloronaphthalene[2-] 2.98E+03 3.98E+00 11.7E+00 9.03E-03 

Dinitrotoluene[2,4-] 5.76E+02 1.98E+00 2.00E+02 1.47E-04 

Dinitrotoluene[2,6-] 5.87E+02 2.10E+00 1.51E+02 5.76E-04 

Methylene chloride 2.17E+01 1.25E+00 1.30E+04 4.35E+02 

Methylnaphthalene[2-] 2.98E+03 3.86E+00  2.46E+01 5.5E-02 

Naphthalene 1.84E+03 3.3E+00 3.1E+01 8.5E-02 

Pyrene 5.43E+04 4.88E+00 1.35E-01 4.50E-06 

Trinitrotoluene[2,4,6-] 2.81E+03 1.60E+00 1.15E+02 8.02E-06 

Tris(o-cresyl)phosphateb 2.47E+06 9.49E+00 6.00E-01 8.28E-08 
a
 Information from http://rais.ornl.gov/cgi-bin/tools/TOX_search?select=chem, unless otherwise noted. 

b Tri(2-ethylhexyl)phosphate used as surrogate. 
 



TA-49 Sites Outside the NES Boundary Investigation Report 

EP2010-0134 I-47 May 2010 

Table I-3.2-3 

Results of Pore-Gas Screening Based on Maximum Detected Concentrations 

Chemical 

Maximum Detected 
Concentration  

(µg/m3) 
H' a 

(dimensionless) 

Groundwater 
Screening Levelb 

(µg/L) 
Screening 

Value 

Acetone 31 0.0016 21800c 0.0009 

Benzene 20 0.228 5 0.02 

Butanone[2-] 10 0.0011 7060c 0.001 

Chloromethane 1.7 0.36 17.8c 0.0003 

Dichlorodifluoromethane 3.2 14 395c 0.0000006 

Ethylbenzene 13 0.323 700 0.00006 

Ethyltoluene[4-]  17 na na na 

Styrene 3.2 0.11 100 0.0003 

Tetrachloroethene 7.3 0.72 5 0.002 

Toluene 34 0.272 750e  0.0002 

Trimethylbenzene[1,2,4-] 18 0.25 15d 0.005 

Trimethylbenzene[1,3,5-] 5.4 0.36 370d 0.00004 

Xylene (Total) 50 0.3 620e 0.0003 

Xylene[1,2-] 13 0.213 620e 0.0001 

Xylene[1,3-]+Xylene[1,4-] 37 0.3 620e  0.0002 
a 

Henry’s law constant from NMED (NMED 2009 ,108070). 
b 

EPA maximum contaminant level (MCL) (40 Code of Federal Regulations 141.61), unless otherwise noted. 
c NMED tap-water screening level (NMED 2009, 108070).

 

d 
EPA regional tap-water screening level (http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm). 

e 
NMWQCC groundwater standard (20.6.2.3103 New Mexico Administrative Code). 

 

Table I-3.2-4 

Physiochemical Properties of Radionuclide COPCs 

COPC 

Soil-Water Partition 
Coefficient, Kd

 a 
(cm3/g) 

Water Solubilityb 
(g/L) 

Americium-241 680 Insoluble 

Cesium-134 1000c Insoluble 

Cesium-137 1000  Insoluble 

Europium-152 nad na 

Plutonium-238 4500  Insoluble 

Plutonium-239 4500  Insoluble 

Tritium 9.9 Soluble 
a
 Information from Superfund Chemical Data Matrix (EPA 1996, 064708). 

b
 Information from http://www.epa.gov/superfund/sites/npl/hrsres/tools/scdm.htm. 

c Cesium-137 used as a surrogate. 
d 

na = No information available. 
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Table I-4.1-1 

Parameters Used to Calculate Chemical SSLs 

Parameters Industrial Values Residential Values 
Construction Worker 

Values 

Target HQ 1 1 1 

Target cancer risk 10-5 10-5 10-5 

Averaging time (carcinogen) 70 yr x 365 d 70 yr x 365 d 70 yr x 365 d 

Averaging time (noncarcinogen) ED x 365 d ED x 365 d ED x 365 d 

Skin absorption factor  Semivolatile organic 
compound (SVOC) = 0.1;
Chemical-specific 

SVOC = 0.1; Chemical-
specific 

SVOC = 0.1;  
Chemical-specific 

Adherence factor–child n/aa 0.2 mg/cm2 n/a 

Body weight–child  n/a 15 kg (age: 0–6 years) n/a 

Cancer slope factor–oral 
(chemical-specific) 

(mg/kg-d)-1 (mg/kg-d)-1 (mg/kg-d)-1 

Cancer slope factor–inhalation 
(chemical-specific) 

(mg/kg-d)-1 (mg/kg-d)-1 (mg/kg-d)-1 

Exposure frequency  225 d/yr 350 d/yr 250 d/yr 

Exposure duration–child  n/a 6 yr n/a 

Age-adjusted ingestion factor  n/a 114 mg-yr/kg-d n/a 

Age-adjusted inhalation factor  n/a 11 m3-yr/kg-d n/a 

Inhalation rate–child  n/a 10 m3/d n/a 

Soil ingestion rate–child  n/a 200 mg/d n/a 

Particulate emission factor 6.61 x 109 m3/kg 6.61 x 109 m3/kg 2.1 x 106 m3/kg 

RfD–oral (chemical-specific) (mg/kg-d) (mg/kg-d) (mg/kg-d) 

RfD–inhalation (chemical-
specific) 

(mg/kg-d) (mg/kg-d) (mg/kg-d) 

Exposed surface area–child  n/a 2800 cm2/d n/a 

Age-adjusted skin contact factor 
(carcinogens) 

n/a 361 mg-yr/kg-d n/a 

VF for soil (chemical-specific) (m3/kg) (m3/kg) (m3/kg) 

Body weight–adult  70 kg 70 kg 70 kg 

Exposure durationb 25 yr 30 yr 1 yr 

Adherence factor–adult 0.2 mg/cm2 0.07 mg/cm2 0.3 mg/cm2 

Soil ingestion rate–adult 100 mg/d 100 mg/d 330 mg/d 

Exposed surface area–adult  3300 cm2/d 5700 cm2/d  3300 cm2/d  

Inhalation rate–adult  20 m3/d 20 m3/d 20 m3/d 

Note: Parameter values from NMED (2009, 108070).
 

a
 n/a = Not applicable.

 

b 
Exposure duration for lifetime resident is 30 yr. For carcinogens, the exposures are combined for child (6 yr) and adult (24 yr). 
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Table I-4.1-2 

Parameters Used in the SAL Calculations for Radionuclides, Industrial and Construction Worker 

Parameter Industrial, Adult Construction Worker, Adult 

Inhalation rate (m3/yr) 19,481a 19,478b 

Mass loading (g/m3) 1.5 x 10-7 c 0.0004d 

Outdoor time fraction 0.2053e 0.2567f 

Indoor time fraction 0 0 

Soil ingestion (g/yr) 97.4g 321h 
a  

Calculated as [20 m
3
/d x 225 d/yr] / [indoor + outdoor time fractions], where 20 m

3
/d is the daily inhalation rate of an adult and 

225 d/yr is the exposure frequency (NMED 2009, 108070). 
b 

Calculated as [20 m
3
/d x 250 d/yr] / [indoor + outdoor time fractions], where 20 m

3
/d is the daily inhalation rate of an adult and 

250 days/yr is the exposure frequency (NMED 2009, 108070).
 

c 
Calculated as [1/ 6.6 x 10

+9
 m

3
/kg] x 1000 g/kg, where 6.6 x 10

+9
 m

3
/kg is the particulate emission factor (NMED 2009, 108070). 

d 
Calculated as [1/ 2.1 x 10

+6
 m

3
/kg] x 1000 g/kg, where 2.1 x 10

+6
 m

3
/kg is the particulate emission factor (NMED 2009, 108070). 

e  
Calculated as [8 hr/d x 225 d/yr] / 8766 hr/yr, where 8 hr/d is an estimate of the average length of the work day. 

f 
Calculated as [9 hr/d x 250 d/yr] / 8766 hr/yr, where 9 hr/d is an estimate of the average length of the work day. 

g  
Calculated as [0.1 g/d x 225 d/yr] / [indoor + outdoor time fractions], where 0.1 g/d is the adult soil ingestion rate  
(NMED 2009, 108070). 

h 
Calculated as [0.33 g/d x 250 d/yr] / [indoor + outdoor time fractions], where 0.33 g/d is the adult soil ingestion rate  
(NMED 2009, 108070). 

 

Table I-4.1-3 

Parameters Used in the SAL Calculations for Radionuclides, Residential 

Parameters Residential, Child Residential, Adult 

Inhalation rate (m3/yr) 3652.5a 7305b 

Mass loading (g/m3) 1.5 x 10-7 c 1.5 x 10-7 c 

Outdoor time fraction 0.2236d 0.0599e 

Indoor time fraction 0.7347f 0.8984g 

Soil ingestion (g/yr) 73h 36.5i 
a
 Calculated as [10 m

3
/d x 350 d/yr] / [indoor + outdoor time fractions], where 10 m

3
/d is the daily inhalation rate of a child (NMED 

2009, 108070). 
b  

Calculated as [20 m
3
/d x 350 d/yr] / [indoor + outdoor time fractions], where 20 m

3
/d is the daily inhalation rate of an adult (NMED 

2009, 108070). 
c
 Calculated as [1/ 6.6 x 10

+9
 m

3
/kg) x 1000 g/kg, where 6.6 x 10

+9
 m

3
/kg is the particulate emission factor (NMED 2009, 106420). 

d
 Calculated as [5.6 hr/d x 350 d/yr] / 8766 hr/yr, where 5.6 hr/d is an estimate of time spent outdoors for a 3- to 11-yr-old child (EPA 
1997, 066598, section 15.4-1). 

e  
Calculated as [1.5 hr/d x 350 d/yr] / 8766 hr/yr, where 1.5 hr/d is an estimate of time spent outdoors for an adult 12 yr and older 
(EPA 1997, 066598, section 15.4-1). 

f  
Calculated as [(24–5.6 hr/d x 350 d/yr] / 8766 hr/yr. 

g
 Calculated as [(24–1.5 hr/d x 350 d/yr] / 8766 hr/yr. 

h  
Calculated as [0.2 g/d x 350 d/yr] / [indoor + outdoor time fractions], where 0.2 g/d is the child soil-ingestion rate (NMED 2009, 
108070). 

i  
Calculated as [0.1 g/d x 350 d/yr] / [indoor + outdoor time fractions], where 0.1 g/d is the adult soil-ingestion rate (NMED 2009, 
108070). 
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Table I-4.2-1 

Industrial Noncarcinogenic Screening Evaluation for AOC 49-005(b) 

COPC 
EPCa 

(mg/kg) 
Industrial SSLb 

(mg/kg) HQ 

Cyanide (total) 0.16 2.27E+04 0.00001 

Mercury 0.0198 3.10E+02c 0.00006 

Nitrate 1.7 1.82E+06 0.000001 

Thallium 0.2 7.49E+01 0.003 

Uranium 3.72 3.41E+03 0.001 

HI 0.004 
a 

Maximum detected concentration. 
b 

SSLs from NMED (2009, 108070). 
c
 EPA regional screening level (http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm). 

 

 

Table I-4.2-2 

Construction Worker Noncarcinogenic Screening for AOC 49-005(b) 

COPC 
EPCa 

(mg/kg)  

Construction Worker 
SSLb 

(mg/kg) HQ 

Cyanide 0.16 6.19E+03 0.00003 

Mercury 0.034 9.29E+01c 0.0004 

Nitrate 1.7 4.96E+05 0.000003 

Perchlorate 0.003 2.17E+02 0.00001 

Selenium 1.2 1.55E+03 0.0008 

Thallium 0.35 2.04E+01 0.02 

Uranium 4.23 9.29E+02 0.005 

HI 0.03 
a 

Maximum detected concentration. 
b 

SSLs from NMED (2009, 108070) unless otherwise noted. 
c
 Construction worker SSL calculated using toxicity value from EPA regional screening tables 
(http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm) and equation and parameters 
from NMED (2009, 108070). 
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Table I-4.2-3 

Residential Noncarcinogenic Screening Evaluation for AOC 49-005(b) 

COPC 
EPCa 

(mg/kg) 
Residential SSLb 

(mg/kg) HQ 

Cyanide 0.16 1.56E+03 0.0001 

Mercury 0.034 2.30E+01c 0.002 

Nitrate 1.7 1.25E+05 0.00001 

Perchlorate 0.003 5.48E+01 0.00006 

Selenium 1.2 3.91E+02 0.003 

Thallium 0.35 5.16E+00 0.07 

Uranium 4.23 2.35E+02 0.02 

HI 0.1 
a 

Maximum detected concentration. 
b 

SSLs from NMED (2009, 108070). 
c
 EPA regional screening level (http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm). 
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Table I-4.2-4 

Radionuclide Screening Evaluation for AOC 49-005(b) 

COPC 

Industrial 
EPCa 

(pCi/g) 
Industrial SALb 

(pCi/g) 
Industrial Dose 

(mrem/yr) 

Residential 
EPCa 

(pCi/g) 

Residential 
SALb 

(pCi/g) 

Residential 
Dose 

(mrem/yr) 

Construction 
EPCa 

(pCi/g) 

Construction 
SALb 

(pCi/g) 

Construction 
Dose 

(mrem/yr) 

Cesium-137 0.136 23 0.089 0.136 5.6 0.36 0.136 18 0.11 

Plutonium-238 0.018 240 0.001 0.018 37 0.01 0.018 40 0.01 

Plutonium-239/240 0.014 210 0.001 0.025 33 0.01 0.025 36 0.01 

Tritium n/ac n/a n/a 0.223 750 0.004 0.223 320,000 0.00001 

Total Dose 0.09   Total Dose 0.38 Total Dose 0.13 
a 

Maximum detected concentration used as the EPC. 
b 

SALs from LANL (LANL 2009, 107655). 
c n/a = Not applicable; not a COPC for the exposure scenario. 
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Table I-4.2-5 

Construction Worker Noncarcinogenic Screening for SWMU 49-006 

COPC 
EPCa 

(mg/kg) 
Construction Worker SSLb 

(mg/kg) HQ 

Chromium 13.06 4.49E+02c 0.03 

Cyanide (total) 0.17 6.19E+03 0.00003 

Mercury 0.12 9.29E+01d 0.001 

Nitrate 0.26 4.96E+05 0.000001 

Selenium 0.55 1.55E+03 0.0004 

Bis(2-ethylhexyl)phthalate 0.066 4.76E+03 0.00001 

HI 0.03 
a 

Maximum detected concentration used as the EPC. 
b 

SSLs from NMED (2009, 108070). 
c 

SSL for hexavalent chromium. 
d 

EPA regional screening level (http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm). 

 

Table I-4.2-6 

Residential Carcinogenic Screening for SWMU 49-006 

COPC 
EPCa 

(mg/kg) 
Residential SSLb 

(mg/kg) Cancer Risk 

Bis(2-ethylhexyl)phthalate 0.066 3.47E+02 1.90E-09 

Total Excess Cancer Risk 2E-09 
a 

Maximum detected concentration. 
b 

SSLs from NMED (2009, 108070). 

 

Table I-4.2-7 

Residential Noncarcinogenic Screening Evaluation for SWMU 49-006 

COPC 
EPCa 

(mg/kg) 
Residential SSLb 

(mg/kg) HQ 

Chromium 13.9 2.19E+02c 0.06 

Cyanide (total) 0.17 1.56E+03 0.0001 

Mercury 0.12 2.30E+01d 0.005 

Nitrate 0.26 1.25E+05 0.000002 

Selenium 0.55 3.91E+02 0.001 

HI 0.07 
a 

Maximum concentrations used as the EPC. 
b 

SSLs from NMED (2009, 108070). 
c 

SSL for hexavalent chromium. 
d
 EPA regional screening level (http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm). 
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Table I-4.2-8 

Radionuclide Screening Evaluation for SWMU 49-006 

COPC a 

Construction 
EPCb 

(pCi/g) 

Construction 
SALc 

(pCi/g) 

Construction 
Dose 

(mrem/yr) 

Residential 
EPCb 

(pCi/g) 

Residential 
SALc 

(pCi/g) 

Residential 
Dose 

(mrem/yr) 

Plutonium-238 0.005 40 0.002 0.005 37 0.002 

Tritium 0.408 320000 0.00002 0.408 750 0.008 

Total Dose 0.002 Total Dose 0.01 
a 

No COPCs identified for the industrial scenario. 
b 

Maximum detected concentrations. 
c 

SALs from LANL (2009, 107655). 

 

Table I-4.2-9 

Industrial Carcinogenic Screening Evaluation for AOC 49-008(a) 

COPC 
EPCa 

(mg/kg) 
Industrial SSLb 

(mg/kg) Cancer Risk 

Aroclor-1260 0.0681 8.26E+00 8.24E-08 

Total Excess Cancer Risk 8E-08 
a 

Maximum concentration used as the EPC. 
b 

SSLs from NMED (2009, 108070). 

 

Table I-4.2-10 

Construction Worker Carcinogenic Screening Evaluation for AOC 49-008(a) 

COPC 
EPCa 

(mg/kg) 
Industrial SSLb 

(mg/kg) Cancer Risk 

Aroclor-1260 0.0681 7.58E+01 8.98E-09 

Total Excess Cancer Risk 9E-09 
a 

Maximum concentration used as the EPC. 
b 

SSLs from NMED (2009, 108070). 

 

Table I-4.2-11 

Residential Carcinogenic Screening Evaluation for AOC 49-008(a) 

COPC 
EPCa 

(mg/kg) 
Industrial SSLb 

(mg/kg) Cancer Risk 

Aroclor-1260 0.0681 2.22E+00 3.07E-07 

Total Excess Cancer Risk 3E-07 
a 

Maximum concentration used as the EPC. 
b 

SSLs from NMED (2009, 108070). 

 



TA-49 Sites Outside the NES Boundary Investigation Report 

EP2010-0134 I-55 May 2010 

Table I-4.2-12 

Industrial Noncarcinogenic Screening Evaluation for SWMU 49-004 

COPC 
EPCa 

(mg/kg) 
Industrial SSLb 

(mg/kg) HQ 

Aluminum 12,952 1.13E+06 0.01 

Antimony 0.207 4.54E+02 0.0005 

Barium 198.9 2.24E+05 0.0009 

Beryllium 1.076 2.26E+03 0.0005 

Chromium 9.854 2.92E+03c 0.003 

Cobalt  6.468 3.0E+02d 0.02 

Copper 11.13 4.54E+04 0.0002 

Iron 12,680 7.95E+05 0.02 

Lead 16.35 8.00E+02 0.02 

Manganese 424.6 1.45E+05 0.003 

Mercury 0.0275 3.10E+02d  0.00009 

Nickel 9.017 2.27E+04 0.0004 

Perchlorate  0.00139e 7.95E+02  0.000002 

Selenium 1.115 5.68E+03 0.0002 

Silver  0.362 5.68E+03 0.0001 

Thallium 0.321 7.49E+01 0.004 

Uranium  6.539 3.41E+03 0.002 

Vanadium 23.36 5.68E+03 0.004 

Zinc 75.57 3.41E+05 0.0002 

HI 0.09 
a 

EPC is the 95% UCL unless otherwise noted. 
b 

SSLs from NMED (2009, 108070) unless otherwise noted. 
c
 SSL for hexavalent chromium. 

d 
EPA regional screening level (http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm). 

e
 Maximum detected concentration. 

 

Table I-4.2-13 

Construction Worker Carcinogenic Screening for SWMU 49-004 

COPC 
EPCa 

(mg/kg) 
Residential SSLb 

(mg/kg) Cancer Risk 

Methylene chloride 0.00274 1.99E+02 1.37E-10 

Total Excess Cancer Risk 1E-10 
a 

Maximum detected concentration. 
b 

SSL from NMED (2009, 108070). 
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Table I-4.2-14 

Construction Worker Noncarcinogenic Screening for SWMU 49-004 

COPC 
EPCa 

(mg/kg) 

Construction Worker 
SSLb 

(mg/kg) HQ 

Aluminum 12,873 4.07E+04 0.32 

Antimony 0.207 1.24E+02 0.002 

Barium 196.3 4.35E+03 0.045 

Beryllium 1.065 1.44E+02 0.007 

Chromium  9.857 4.49E+02c 0.022 

Cobalt  6.492 3.49E+01d 0.186 

Copper 21.59 1.24E+04 0.002 

Iron 12,770 2.17E+05 0.059 

Lead 17.02 8.00E+02 0.021 

Manganese 424.2 4.63E+02 0.92 

Mercury 0.028 9.29E+01d 0.0004 

Nickel 9.019 6.19E+03 0.001 

Perchlorate  0.00802e 2.2E+02  0.00004 

Selenium 1.08 1.55E+03 0.001 

Silver 0.367 1.55E+03 0.0002 

Thallium 0.311 2.04E+01 0.015 

Uranium  5.861 9.29E+02 0.006 

Vanadium 23.3 1.55E+03 0.015 

Zinc 75.04 9.29E+04 00.001 

Bis(2-ethylhexyl)phthalate  10.1e 4.76E+03  0.002 

Chloronaphthalene[2-]  0.36e 2.48E+04  0.00001 

Methylnaphthalene[2-] 0.0138e 1.24E+03d 0.00002 

Naphthalene  0.0207e 7.02E+02 0.00003 

Pyrene  0.0172e 6.68E+03 0.000003 

HI 1.6 
a 

EPC is the 95% UCL unless otherwise noted. 
b 

SSLs from NMED (2009, 108070) unless otherwise noted. 
c
 SSL for hexavalent chromium. 

d Construction worker SSL calculated using toxicity value from EPA regional screening tables 
(http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm) and equation and parameters from NMED 
(2009, 108070). 

e
 Maximum detected concentration. 
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Table I-4.3-15 

Residential Carcinogenic Screening for SWMU 49-004 

COPC 
EPCa 

(mg/kg) 
Residential SSLb 

(mg/kg) Cancer Risk 

Bis(2-ethylhexyl)phthalate 10.1 3.47E+02 2.91E-07 

Methylene chloride 0.00274 1.99E+02 1.37E-10 

Naphthalene 0.0207 4.50E+01 4.61E-09 

Total Excess Cancer Risk 3E-07 
a 

Maximum concentrations used as the EPC. 
b 

SSLs from NMED (2009, 108070). 

 

Table I-4.3-16 

Residential Noncarcinogenic Screening Evaluation for SWMU 49-004 

COPC 
EPCa 

(mg/kg) 
Residential SSLb 

(mg/kg) HQ 

Aluminum 12,873 7.81E+04 0.2 

Antimony 0.207 3.13E+01 0.007 

Barium 196.3 1.56E+04 0.01 

Beryllium 1.065 1.56E+02 0.007 

Chromium  9.857 2.19E+02c 0.05 

Cobalt  6.492 2.30E+01d 0.3 

Copper 21.59 3.13E+03 0.007 

Iron 12770 5.48E+04 0.2 

Lead 17.02 4.00E+02 0.04 

Manganese 424.2 1.07E+04 0.04 

Mercury 0.028 2.30E+01d 0.001 

Nickel 9.019 1.56E+03 0.006 

Perchlorate  0.00802e 5.50E+01 0.0001 

Selenium 1.08 3.91E+02 0.003 

Silver 0.367 3.91E+02 0.0009 

Thallium 0.311 5.16E+00 0.06 

Uranium 5.861 2.35E+02 0.03 

Vanadium 23.3 3.91E+02 0.06 

Zinc 75.04 2.35E+04 0.003 

Chloronaphthalene[2-]  0.36e 6.26E+03  0.0001 

Methylnaphthalene[2-] 0.0138e 3.10E+02d 0.00004 

Pyrene 0.0172e 1.72E+03 0.00001 

HI 1.0 
a 

EPC is the 95% UCL unless otherwise noted. 
b 

SSLs from NMED (2009, 108070). 
c 

SSL for hexavalent chromium. 
d 

EPA regional screening level (http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm). 
e
 Maximum detected concentration. 
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Table I-4.3-17 

Radionuclide Screening Evaluation for SWMU 49-004 

COPC 

Industrial 
EPCa 

(pCi/g) 
Industrial SALb 

(pCi/g) 
Industrial Dose 

(mrem/yr) 

Residential 
EPCa 

(pCi/g) 

Residential 
SALb 

(pCi/g) 

Residential 
Dose 

(mrem/yr) 

Construction 
EPCa 

(pCi/g) 

Construction 
SALb 

(pCi/g) 

Construction 
Dose 

(mrem/yr) 

Americium-241  0.263c 180 0.022 0.43c 30 0.22 0.43c 34 0.2 

Cesium-134 0.073c 9.7 0.113 0.073c 2.4 0.46 0.073c 7.7 0.14 

Cesium-137 0.388 23 0.253 0.368 5.6 0.99 0.368 18 0.31 

Europium-152  0.259c 11 0.353 0.259c 2.9 1.34 0.259c 9.1 0.43 

Plutonium-238  0.025c 240 0.002 0.025c 37 0.01 0.025c 40 0.01 

Plutonium-239/240  0.0707 210 0.005 0.0792 33 0.04 0.0792 36 0.03 

Tritium  n/ad n/a n/a 0.03114c 750 0.001 0.03114c 3.20E+05 0.000001 

Total Dose 0.75 Total Dose 3 Total Dose 1 
a
 EPC is the 95% UCL unless otherwise noted. 

b 
SALs from LANL (2009, 107655). 

c
 Maximum detected concentration. 

d
 n/a = Not applicable; not a COPC for the site. 
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Table I-5.3-1 

Ecological Screening Levels for Terrestrial Receptors 
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Inorganic Chemicals (mg/kg) 

Aluminum na* na na na na na na na na na na 

Antimony na na na na na 0.48 2.9 78 0.05 0.26 45 

Barium 11,000 37,000 820 1000 930 1800 3300 330 110 1300 41,000 

Beryllium na na na na na 56 170 40 2.5 18 420 

Chromium 7700 37000 1900 830 1100 1900 13000 2.3 2.4 750 30000 

Cobalt 930 3500 170 96 120 400 1800 na 13 160 5400 

Copper 110 1600 38 15 22 64 270 80 70 38 3800 

Cyanide (total) 0.47 0.58 0.1 0.1 0.1 340 740 na na 310 2200 

Iron na na na na na na na na na na na 

Lead 120 810 21 14 16 120 370 1700 120 72 3700 

Manganese 35,000 90,000 1400 3100 1900 1400 2000 450 220 1500 41,000 

Mercury 0.082 0.28 0.07 0.013 0.022 3 22 0.05 34 1.7 46 

Nickel 160 2900 160 21 38 20 500 280 38 9.7 1200 

Nitrate na na na na na na na na na na na 

Perchlorate na na na na na na na na na na na 

Selenium 5.6 97 1 0.75 0.87 0.83 2.1 4.1 0.52 0.66 84 

Silver 19 840 11 2.6 4.3 24 150 na 560 14 4100 

Thallium 6.6 75 9.2 0.9 1.6 0.068 2.8 na  0.1 0.032 2.8 

Uranium 21,000 39,000 1900 1600 1700 750 2000 na 25 220 4800 

Vanadium 84 170 8.9 6.7 7.6 480 1500 na 0.025 140 3300 

Zinc 320 2400 350 48 85 170 1800 120 160 98 6000 
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Table I-5.3-1 (continued) 

COPCs A
m

er
ic

an
 K

es
tr

el
 

(a
vi

an
 in

te
rm

ed
ia

te
 

ca
rn

iv
or

e)
 

A
m

er
ic

an
 K

es
tr

el
 

(a
vi

an
 to

p 
ca

rn
iv

or
e)

 

A
m

er
ic

an
 R

ob
in

 
(a

vi
an

 h
er

bi
vo

re
) 

A
m

er
ic

an
 R

ob
in

 
(a

vi
an

 in
se

ct
iv

or
e)

 

A
m

er
ic

an
 R

ob
in

 
(a

vi
an

 o
m

ni
vo

re
) 

D
ee

r M
ou

se
 

(m
am

m
al

ia
n 

om
ni

vo
re

) 

D
es

er
t C

ot
to

nt
ai

l 
(m

am
m

al
ia

n 
he

rb
iv

or
e)

 

Ea
rt

hw
or

m
 (s

oi
l-

dw
el

lin
g 

in
ve

rt
eb

ra
te

) 

Pl
an

t (
te

rr
es

tr
ia

l 
au

to
tr

op
h 

- p
ro

du
ce

r)
 

M
on

ta
ne

 S
hr

ew
 

(m
am

m
al

ia
n 

in
se

ct
iv

or
e)

 

R
ed

 F
ox

 (m
am

m
al

ia
n 

to
p 

ca
rn

iv
or

e)
 

Organic Chemicals (mg/kg) 

Aroclor-1260 3.7 4.6 46 0.88 1.7 20 3000 na na 10 0.14 

Bis(2-ethylhexyl)phthalate 0.045 0.033 20 0.02 0.04 1.1 2700 na na 0.59 1.2 

Butanone[2-] na na na na na 360 420 na na 2600 420,000 

Radionuclides (pCi/g) 

Americium-241 35,000 62,000 13,000 4000 4000 32,000 32,000 44 21,000 31,000 26,000 

Cesium-134 1700 1300 1900 1700 1700 1100 1000 770 1100 1100 320 

Cesium-137 3700 2900 4200 3800 3700 2400 2300 1700 2300 2400 680 

Europium-152 1000 1000 1000 970 970 530 530 380 520 520 500 

Plutonium-238 32,000 130,000 8300 2000 2100 110,000 120,000 44 110,000 92,000 30,000 

Plutonium-239  34,000 160,000 8600 2100 2100 150,000 170,000 47 160,000 110,000 33,000 

Tritium  630,000 580,000 300,000 600,000 440,000 330,000 230,000 48,000 36,000 340,000 190,000 

*na = Not available. 
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Table I-5.3-2 

Minimum ESL Comparison for AOC 49-005(b) 

COPC EPC* (mg/kg) Final ESL (mg/kg) Final ESL Receptor Hazard Quotient 

Inorganic Chemicals (mg/kg) 

Cyanide (total) 0.16 0.1 American robin (all) 1.6 

Mercury 0.0338 0.013 American robin (insectivore) 2.6 

Thallium 0.35 0.032 Montane shrew (insectivore) 10.9 

Uranium 4.23 25 Plant 0.2 

Radionuclides (pCi/g) 

Cesium-137  0.13 6 680 Red fox (top carnivore) 0.0002 

Plutonium-238  0.018 44 Earthworm (invertebrate) 0.0004 

Plutonium-239  0.025 47 Earthworm (invertebrate) 0.0005 

Note: Bold values indicate HQ greater than 0.3. 

*Maximum detected concentration. 

 

Table I-5.3-3 

Hazard Index Analysis for AOC 49-005(b) 
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Inorganic Chemicals (mg/kg) 

Cyanide (Total)  0.16 0.34 0.28 1.6 1.6 1.6 0.0005 0.0002 nab na 0.001 0.00007 

Mercury  0.0338 0.41 0.12 0.48 2.6 1.54 0.01 0.002 0.68 0.001 0.02 0.0007 

Thallium  0.35 0.05 0.005 0.04 0.39 0.22 5.1 0.1 na 3.5 10.9 0.13 

HI 0.8 0.4 2 5 3 5 0.1 0.7 4 11 0.1 

Note: Bold values indicate HQ greater than 0.3 or HI greater than 1.0. 
a
 Maximum detected concentration. 

b
 na = Not available. 
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Table I-5.3-4 

Minimum ESL Comparison for SWMU 49-006 

COPC EPC* (mg/kg) Final ESL (mg/kg) Final ESL Receptor HQ 

Inorganic Chemicals (mg/kg) 

Chromium 13.9 2.3 Earthworm (invertebrate) 6.0 

Cyanide (total) 0.17 0.1 American robin (all) 1.7 

Mercury 0.0344 0.013 American robin (insectivore) 2.6 

Organic Chemicals (mg/kg) 

Bis(2-ethylhexyl)phthalate 0.066 0.02 American robin (insectivore) 3.3 

Butanone[2-] 0.0058 360 Deer mouse (omnivore) 0.00002 

Radionuclides (pCi/g) 

Tritium 0.408 36,000 Plant 0.00001 

Note: Bold values indicate HQ greater than 0.3. 

*Maximum detected concentration. 
 

Table I-5.3-5 

Hazard Index Analysis for SWMU 49-006 
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Inorganic Chemicals (mg/kg) 

Chromium 13.9 0.006 0.003 0.05 0.07 0.06 0.02 0.004 40.9 39.7 0.05 0.002 

Cyanide (total) 0.17 0.36 0.29 1.7 1.7 1.7 0.001 0.0002 nab na 0.001 0.00008

Mercury 0.0344 0.42 0.12 0.49 2.6 1.56 0.01 0.002 0.69 0.001 0.02 0.0007 

Organic Chemicals (mg/kg) 

Bis(2-ethylhexl)phthalate 0.066 1.47 2.0 0.003 3.3 1.65 0.06 0.00002 na na 0.11 0.06 

HI 2 2 2 8 5 0.08 0.006 42 40 0.2 0.06 

Note: Bold values indicate HQs greater than 0.3 or HI greater than 1.0. 
a Maximum detected concentration. 
b
 na = Not available. 
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Table I-5.3-6 

Minimum ESL Comparison for AOC 49-008(a) 

COPC 
EPC 

(mg/kg) 
Final ESL 
(mg/kg) Final ESL Receptor HQ 

Organic Chemicals (mg/kg) 

Aroclor-1260 0.0681 0.14 Red fox (top carnivore) 0.49 

Note: Bold values indicate HQ greater than 0.3. 

 

Table I-5.3-7 

Hazard Index Analysis for SWMU 49-008(a) 
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Organic Chemicals (mg/kg) 

Aroclor-1260 0.0681 0.02 0.01 0.001 0.1 0.04 0.003 0.0002 na* na 0.007 0.49 

HI 0.02 0.01 0.001 0.1 0.04 0.003 0.0002 na na 0.007 0.5 

Note: Bold values indicate HQ greater than 0.3. 

*na = Not available. 
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Table I-5.3-8 

Minimum ESL Comparison for SWMU 49-004 

COPC 
EPC 

(mg/kg) 
Final ESL 
(mg/kg) Final ESL Receptor HQ 

Inorganic Chemicals (mg/kg) 

Antimony 0.207 0.05 Plant 4.1 

Barium 198.3 110 Plant 1.8 

Beryllium 1.073 2.5 Plant 0.43 

Chromium 9.854 2.3 Earthworm (invertebrate) 4.3 

Cobalt 6.479 13 Plant 0.5 

Copper 11.14 15 American robin (insectivore) 0.7 

Lead 16.36 14 American robin (insectivore) 1.2 

Manganese 423.9 220 Plant 1.9 

Mercury 0.0274 0.013 American robin (insectivore) 2.1 

Nickel 9.011 9.7 Montane shrew (insectivore) 0.9 

Selenium 1.114 0.52 Plant 2.1 

Silver 0.375 2.6 American robin (insectivore) 0.1 

Thallium 0.318 0.032 Montane shrew (insectivore) 9.9 

Uranium 6.232 25 Plant 0.2 

Vanadium 23.36 0.025 Plant 934 

Zinc 75.27 48 American robin (insectivore) 1.6 

Radionuclides (pCi/g) 

Americium-241 0.214 44 Earthworm (invertebrate) 0.005 

Cesium-134 0.073 320 Red fox (top carnivore) 0.0002 

Cesium-137  0.378 680 Red fox (top carnivore) 0.001 

Europium-152 0.259 380 Earthworm (invertebrate) 0.001 

Plutonium-238 0.025 44 Earthworm (invertebrate) 0.001 

Plutonium-239 0.0762 47 Earthworm (invertebrate) 0.002 

Note: Bold values indicate HQ greater than 0.3. 

 



 

 

E
P

201
0-01

34
 

I-65 
M

ay 2010 

T
A

-49 S
ites O

utside the N
E

S
 B

ound
ary Inve

stigatio
n R

ep
ort 

Table I-5.3-9 

Hazard Index Analysis for SWMU 49-004 

COPEC 
EPC 
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Inorganic Chemicals (mg/kg) 

Antimony 0.207 na* na na na na 0.43 0.07 0.003 4.1 0.8 0.005 

Barium 198.3 0.02 0.005 0.24 0.2 0.21 0.11 0.06 0.6 1.8 0.15 0.005 

Beryllium 1.073 na na na na na 0.02 0.006 0.03 0.43 0.06 0.003 

Chromium 9.854 0.001 0.0003 0.005 0.01 0.009 0.005 0.0008 4.3 4.1 0.01 0.0003 

Cobalt 6.479 0.007 0.002 0.04 0.07 0.05 0.02 0.004 na 0.5 0.04 0.001 

Copper 11.14 0.1 0.007 0.29 0.74 0.51 0.17 0.04 0.14 0.16 0.29 0.003 

Lead 16.36 0.14 0.02 0.78 1.2 1.0 0.14 0.04 0.01 0.14 0.23 0.004 

Manganese 423.9 0.01 0.005 0.3 0.14 0.22 0.3 0.21 0.94 1.9 0.28 0.01 

Mercury 0.0274 0.33 0.1 0.39 2.1 1.2 0.009 0.001 0.55 0.001 0.02 0.001 

Nickel 9.011 0.06 0.003 0.06 0.43 0.24 0.45 0.02 0.03 0.24 0.93 0.008 

Selenium 1.114 0.2 0.01 1.1 1.5 1.3 1.3 0.53 0.27 2.1 1.7 0.01 

Thallium 0.318 0.05 0.004 0.03 0.35 0.2 4.7 0.11 na 3.2 9.9 0.11 

Vanadium 23.36 0.28 0.14 2.6 3.5 3.1 0.05 0.02 na 934 0.17 0.007 

Zinc 75.27 0.24 0.03 0.22 1.6 0.89 0.44 0.04 0.63 0.47 0.77 0.01 

HI 1 0.3 6 12 9 8 1 8 953 15 0.2 

Note: Bold values indicate HQs greater than 0.3 or HI greater than 1.0. 

*na = Not available. 
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Table I-5.4-1 

Comparison of EPCs to Background Concentrations for AOC 49-005(b) 

COPEC 
EPC 

(mg/kg) 
Soil Background Concentration 

(mg/kg) 
Tuff Background Concentration 

(mg/kg) 

Cyanide (total) 0.16 0.5* 0.5* 

Mercury 0.0338 0.05–0.1 0.1* 

Thallium 0.35 0.063–1 0.05–1.7 

Note: From LANL (1998, 059730). 

*No background data set; value is the BV. 

 

Table I-5.4-2 

Comparison of EPCs to Background Concentrations for SWMU 49-006 

COPEC 
EPC 

(mg/kg) 
Soil Background Concentration 

(mg/kg) 
Tuff Background Concentration 

(mg/kg) 

Chromium 13.9 1.9–36.5 0.25–13.0 

Cyanide (total) 0.17 0.5* 0.5* 

Mercury 0.034 0.05–0.1 0.1* 

Note: From LANL (1998, 059730). 

*No background data set; value is the BV. 

 

Table I-5.4-3 

Comparison of EPCs to Background Concentrations for SWMU 49-004 

COPEC 
EPC 

(mg/kg) 
Soil Background Concentration 

(mg/kg) 
Tuff Background Concentration 

(mg/kg) 

Antimony 0.207 0.1–1.0 0.05–0.4 

Barium 198.3 21.0–410 1.4–51.6 

Beryllium 1.073 0.04–3.95 0.04–1.8 

Chromium 9.854 1.9–36.5 0.25–13.0 

Cobalt 6.479 1.0–9.5 3.14* 

Copper 11.14 0.25–16.0 0.25–6.2 

Lead 16.36 2.0–28.0 1.6–15.5 

Manganese 423.9 76.0–1,100 22.0–752 

Mercury 0.0274 0.05–0.1 0.1* 

Nickel 9.011 1–29.0 0.5–7.0 

Selenium 1.114 0.1–1.7 0.1–0.105 

Thallium 0.318 0.063–1.0 0.05–1.7 

Vanadium 23.36 4–56.5 0.25–21.0 

Zinc 75.27 14–75.5 5.5–65.6 

Note: From LANL (1998, 059730). 

*No background data set; value is the BV. 
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Table I-5.4-4 

PAUFs for Ecological Receptors  

Receptor 
Home Rangea 

(ha) 

Population 
Areaa 
(ha) 

PAUFb 

SWMU 49-006 

American kestrel 106 4240 0.000004 

American robin  0.42 16.8 0.001 

Deer mouse  0.077 3.0 0.006 

Desert cottontail  3.1 124 0.00014 

Montane shrew  0.39 15.6 0.0011 

Red fox  1038 41,520 0.0000004 

Mexican spotted owlc 366 n/ad 0.00005 
a 

Values from EPA (1993, 059384). 
b
 PAUF is calculated as the area of the site (0.017 ha) divided by the population area. 
No PAUF is calculated for earthworms or plants. 

c
 Value for Mexican spotted owl is the AUF based on individual HR. 

d n/a = Not applicable. 
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Organic Chemicals (mg/kg) 

Bis(2-ethylhexyl) 
phthalate 

0.066 0.00007 0.000008 0.000003 0.003 0.002 0.0004 0.000000003 na* na 0.0001 0.0002

Adjusted HI 0.00007 0.000008 0.000003 0.003 0.002 0.0004 0.000000003 na na 0.0001 0.0002

*na = Not available. 
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Table I-5.5-1 

HI Analysis for Pore-Gas Samples for AOC 49-005(b) 

COPCs 

Maximum Detected 
Concentration  

(µg/m3) 

Inhalation 
ESL 

(µg/m3) HQ 

Acetone 18 530,000 0.00003 

Benzene 6 25,000 0.0002 

Butanone[2-] 5.4 naa na 

Chloromethane 1.7 21,000 0.00008 

Dichlorodifluoromethane 3 2,600,000 0.000001 

Ethylbenzeneb 7.4 25,000 0.0003 

Ethyltoluene[4-]c 19 60,000 0.0003 

Tetrachloroethene 7.3 73,000 0.0001 

Toluene 24 60,000 0.0004 

Trimethylbenzene[1.2.4-]b 9.9 25,000 0.0004 

Trimethylbenzene[1,3,5]b 3.4 25,000 0.0001 

Xylene(total) 29 87,000 0.0003 

Xylene[1,2-]d 7.3 87,000 0.00008 

Xylene[1,3-]+Xylene[1,4-]d 21 87,000 0.0002 

HI 0.003 

Note: ESLs obtained from ECORISK Database, Version 2.4 (LANL 2009, 107524). 
a 

na = Not available. 
b 

Benzene used as a surrogate. 
c 

Toluene used as a surrogate. 
d 

Total xylene used as a surrogate. 
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Table I-5.5-2 

HI Analysis for Pore-Gas Samples for SWMU 49-004 

COPCs 

Maximum Detected 
Concentration  

(µg/m3) 
Inhalation ESL 

(µg/m3) HQ 

Acetone 39 530,000 0.00007 

Benzene 20 25,000 0.0008 

Butanone[2-] 10 naa na 

Chloromethane 1.7 21,000 0.00008 

Dichlorodifluoromethane 3.1 2,600,000 0.000001 

Ethylbenzeneb 13 25,000 0.0005 

Ethyltoluene[4-]c 17 60,000 0.0003 

Styrene 3.2 na na 

Toluene 34 60,000 0.0006 

Trimethylbenzene[1.2.4-]b 18 25,000 0.0007 

Trimethylbenzene[1,3,5]b 5.4 25,000 0.0002 

Xylene(total) 50 87,000 0.0006 

Xylene[1,2-]d 13 87,000 0.0001 

Xylene[1,3-]+Xylene[1,4-]d 37 87,000 0.0004 

HI 0.004 

Note: ESLs obtained from ECORISK Database, Version 2.4 (LANL 2009, 107524). 
a 

na = Not available. 
b 

Benzene used as a surrogate. 
c 

Toluene used as a surrogate. 
d 

Total xylene used as a surrogate. 
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I1-1.0 PART A—SCOPING MEETING DOCUMENTATION 

Site ID TA-49 Sites Outside NES Boundary 

Form of site releases (solid, liquid, 
vapor). Describe all relevant known 
or suspected mechanisms of release 
(spills, dumping, material disposal, 
outfall, explosive testing, etc.) and 
describe potential areas of release. 
Reference locations on a map as 
appropriate. 

Hydronuclear and related experiments were conducted at TA-49 between 
1959 and 1961. The experiments deposited plutonium, uranium, lead, 
and beryllium in underground shafts.  

SWMU 49-006 is the possible location of a sump. Photographic liquids 
have been discharged to the sump. A radiochemistry laboratory is 
another possible source of discharged liquid. 

SWMU 49-004 consists of an inactive open burning area/ landfill used 
from 1959 to 1961 for open-pit burning of combustible construction 
materials and burial of uncontaminated residues. The landfill was 
reopened in 1971 and 1984 for disposal of uncontaminated materials due 
to a cleanup.  

AOC 49-005(b) consists of a small landfill to dispose of uncontaminated 
construction debris from a 1984 cleanup. 

AOC 49-008(a) consists of contaminated soil from a darkroom, 
radiochemistry laboratory, and calibration facility. Two electrical 
transformer pads are outside the northeast and northwest corners of this 
area and consisted of possible transformer oil leaking. 

List of Primary Impacted Media 

(Indicate all that apply.) 

Surface soil – yes 

Surface water/sediment – n/a 

Subsurface – yes 

Groundwater – n/a 

Other, explain – none 

FIMAD vegetation class based on 
Arcview vegetation coverage 

(Indicate all that apply.) 

Water –  

Bare Ground/Unvegetated – The TA-49 complex, in general, has been 
disturbed and consists primarily of soil intermixed with patches of 
bedrock, which occurs predominantly near the edges of the mesa east of 
developed areas Removal actions have taken place and there are 
numerous roadways throughout the area.  

Spruce/fir/aspen/mixed conifer – 

Ponderosa pine – The dominant overstory vegetation type surrounding 
the area is ponderosa pine, with minor vegetation components of fir 
(white and Douglas) and piñon  

Piñon juniper/juniper savannah –Grassland/shrubland – X The 
understory contains mostly native and nonnative grasses and ruderal 
species indicative of disturbance, with a few shrubs and forbs. 

Developed –  

Burned – 

 

Habitat fragmentation at the site is high. The general habitat quality in 
undisturbed areas is sufficient to support grazing and foraging by 
terrestrial receptors.  

Is T&E Habitat Present? 

If applicable, list species known or 
suspected to use the site for 
breeding or foraging. 

No threatened and endangered (T&E) species nesting habitat is present 
at the site. However, the area falls within the Mexican spotted owl 
foraging habitat. 
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Provide list of Neighboring/ 
Contiguous/ Up-gradient sites, 
include a brief summary of COPCs 
and form of releases for relevant 
sites and reference map as 
appropriate. 

(Use information to evaluate need to 
aggregate sites for screening.) 

TA-49 is geographically isolated from the Laboratory. However, several 
groups of SWMUs and AOCs are associated with TA-49 and are located 
inside the NES boundary. They include SWMUs 49-001(a), 49-001(b), 
49-001(c), 49-0019d), 49-001(e), 49-001(f), 49-001(g), 49-003 and 
AOCs 49-008(c), and 49-008(d).  

Surface Water Erosion Potential 
Information 

Summarize information from SOP 
2.01, including the run-off subscore 
(maximum of 46); terminal point of 
surface water transport; slope; and 
surface water runon sources. 

The sites are relatively flat. There is no visible evidence of run-on or 
runoff. The potential for surface water transport is therefore low for this 
site. 

 

I1-2.0 PART B—SITE VISIT DOCUMENTATION 

Site ID TA-49 Sites Outside NES Boundary 

Date of Site Visit Pattie Baucom/Win Cromec 

Site Visit Conducted by March 15, 2010 

Receptor Information: 

Estimate cover Relative vegetative cover (high, medium, low, none) = medium 

Relative wetland cover (high, medium, low, none) = none 

Relative structures, asphalt, etc., cover (high, medium, low, none) = low, 
gravel roads surround the site and a gravel road leads to the entrance of 
TA-49. 

Field notes on the FIMAD 
vegetation class to assist in 
ground-truthing the Arcview 
information 

Vegetation is as noted above. 

Field notes on T&E Habitat, if 
applicable. Consider the need 
for a site visit by a T&E subject 
matter expert to support the 
use of the site by T&E 
receptors. 

TA-49 is within the Mexican spotted owl foraging habitat. No nests are present 
in the area. 

Are ecological receptors 
present at the site? 

(yes/no/uncertain) 

Describe the general types of 
receptors present at the site 
(terrestrial and aquatic), and 
make notes on the quality of 
habitat present at the site. 

Yes. The vegetation at the site is healthy and varied. No adverse impacts on 
plants were noted during field activities, and the habitat is sufficient for 
supporting foraging of terrestrial receptors. Small mammals and birds are 
present within the area. The following wildlife has been observed or known to 
be present while conducting field work at the site: bobcat, elk, mule deer, 
coyotes, rabbits, mice, and birds. Mountain lion and bear were not spotted, but 
tracks were identified.  
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Contaminant Transport Information: 

Surface water transport 

Field notes on the erosion 
potential, including a 
discussion of the terminal point 
of surface water transport (if 
applicable). 

Surface water transport and erosion potential on the mesa top is low because 
of the relatively flat terrain (<10% slope). Surface water transport and erosion 
potential is higher near the slopes. The terminal point of surface water 
transport is northward to Water Canyon, eastward into a tributary canyon to 
Ancho Canyon, or southward into Ancho Canyon. 

Are there any off-site transport 
pathways (surface water, air, or 
groundwater)? 

(yes/no/uncertain) 

Provide explanation 

Surface Water: Ephemeral stream drainage down gradient. 

 

Groundwater: No 

 

Air: Surface contamination may be dispersed by wind though vegetation and 
forest litter inhibits this process substantially. 

Interim action needed to limit 
off-site transport? 

(yes/no/uncertain) 

Provide explanation/ 
recommendation to project 
lead for IA SMDP. 

No. Runoff and air dispersion are limited or not present. 

 

Ecological Effects Information: 

Physical Disturbance 

(Provide list of major types of 
disturbances, including erosion 
and construction activities, 
review historical aerial photos 
where appropriate.) 

No. There is little evidence of disturbances or erosion on mesa tops. 

Are there obvious ecological 
effects? 

(yes/no/uncertain) 

Provide explanation and 
apparent cause (e.g., 
contamination, physical 
disturbance, other). 

No. The habitat is healthy and wildlife is abundant. 

Interim action needed to limit 
apparent ecological effects? 

(yes/no/uncertain) 

Provide explanation and 
recommendations to mitigate 
apparent exposure pathways to 
project lead for IA SMDP. 

No effects observed. 

No Exposure/Transport Pathways: 

If there are no complete exposure pathways to ecological receptors onsite and no transport pathways to 
offsite receptors, the remainder of the checklist should not be completed. Stop here and provide additional 
explanation/justification for proposing an ecological No Further Action recommendation (if needed). At a 
minimum, the potential for future transport should include likelihood that future construction activities 
could make contamination more available for exposure or transport. 

 

Not applicable. 
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Adequacy of Site Characterization: 

Do existing or proposed data 
provide information on the 
nature, rate and extent of 
contamination? 

(yes/no/uncertain) 

Provide explanation 

(Consider if the maximum value 
was captured by existing 
sample data.) 

No. Nature and extent has been determined for four sites evaluated for risk. 
Additional sampling is needed to define extent at the other sites.  

Do existing or proposed data 
for the site address potential 
transport pathways of site 
contamination? 

(yes/no/uncertain) 

Provide explanation 

(Consider if other sites should 
aggregated to characterize 
potential ecological risk.) 

Canyons investigations will include sampling in Water Canyon and Ancho 
Canyon, which receive runoff from TA-49.  

 

I1-3.0 PART C—ECOLOGICAL PATHWAYS CONCEPTUAL EXPOSURE MODEL 

Question A: 

Could soil contaminants reach receptors via vapors? 

 Volatility of the hazardous substance (volatile chemicals generally have Henry’s Law 
constant >10-5 atm-me/mol and molecular weight <200 g/mol). 

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation: Volatile chemicals are detected at low concentrations. 

Question B: 

Could the soil contaminants reach receptors through fugitive dust carried in air? 

 Soil contamination would have to be on the actual surface of the soil to become available 
for dust. 

 In the case of dust exposures to burrowing animals, the contamination would have to 
occur in the depth interval where these burrows occur. 

Answer (likely/unlikely/uncertain): Likely 

Provide explanation: No high levels of surface contamination are documented however vegetation in 
some areas is sparse and contaminated soil could be dispersed by wind. 
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Question C: 

Can contaminated soil be transported to aquatic ecological communities (use SOP 2.01 run-off 
score and terminal point of surface water runoff to help answer this question)?  

 If the SOP 2.01 run-off score* for each PRS included in the site is equal to zero, this 
suggests that erosion at the site is not a transport pathway. (* Note that the runoff score is 
not the entire erosion potential score, rather it is a subtotal of this score with a maximum 
value of 46 points). 

 If erosion is a transport pathway, evaluate the terminal point to see if aquatic receptors 
could be affected by contamination from this site. 

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation: There are no nearby aquatic communities that could be impacted by runoff from 
the site. 

Question D: 

Is contaminated groundwater potentially available to biological receptors through seeps or 
springs or shallow groundwater?  

 Known or suspected presence of contaminants in groundwater. 

 The potential for contaminants to migrate via groundwater and discharge into habitats 
and/or surface waters. 

 Contaminants may be taken up by terrestrial and rooted aquatic plants whose roots are in 
contact with groundwater present within the root zone (~1 m depth). 

Terrestrial wildlife receptors generally will not contact groundwater unless it is discharged to the 
surface.  

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation: There is no alluvial or perched water beneath site and there are no nearby springs 
or seeps.  

Question E: 

Is infiltration/percolation from contaminated subsurface material a viable transport and exposure 
pathway?  

 Suspected ability of contaminants to migrate to groundwater. 

 The potential for contaminants to migrate via groundwater and discharge into habitats 
and/or surface waters. 

 Contaminants may be taken up by terrestrial and rooted aquatic plants whose roots are in 
contact with groundwater present within the root zone (~1 m depth). 



TA-49 Sites Outside the NES Boundary Investigation Report 

May 2010 I1-6 EP2010-0134 

 Terrestrial wildlife receptors generally will not contact groundwater unless it is discharged 
to the surface.  

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation: There is no alluvial or perched water beneath site and there are no nearby springs 
or seeps.  

Question F: 

Might erosion or mass wasting events be a potential release mechanism for contaminants from 
subsurface materials or perched aquifers to the surface? 

 This question is only applicable to release sites located on or near the mesa edge. 

 Consider the erodability of surficial material and the geologic processes of canyon/mesa 
edges. 

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation: Mass wasting would not be a release mechanism because areas where there are 
steeper slopes are composed of consolidated tuff. Erosion is minimal at the site. 

Question G: 

Could airborne contaminants interact with receptors through respiration of vapors? 

 Contaminants must be present as volatiles in the air. 

 Consider the importance of inhalation of vapors for burrowing animals. 

 Foliar uptake of organic vapors is typically not a significant exposure pathway. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 1 

Terrestrial Animals: 1 

Provide explanation: Volatile organics, if present, are detected at very low concentrations. 
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Question H: 

Could airborne contaminants interact with plants through deposition of particulates or with 
animals through inhalation of fugitive dust? 

 Contaminants must be present as particulates in the air or as dust for this exposure 
pathway to be complete. 

 Exposure via inhalation of fugitive dust is particularly applicable to ground-dwelling 
species that would be exposed to dust disturbed by their foraging or burrowing activities 
or by wind movement. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 2 

Terrestrial Animals: 2 

Provide explanation: Deposition of particulates on plants may be an exposure pathway to terrestrial 
receptors. Inhalation of resuspended dust is also a viable pathway for surface contaminants; however, 
most contamination is in the subsurface. 

Question I: 

Could contaminants interact with plants through root uptake or rain splash from surficial soils? 

 Contaminants in bulk soil may partition into soil solution, making them available to roots. 

 Exposure of terrestrial plants to contaminants present in particulates deposited on leaf 
and stem surfaces by rain striking contaminated soils (i.e., rain splash). 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 2 

Provide explanation: Contamination is mostly in the subsurface and at depths that could be taken up by 
plant roots.  

Question J: 

Could contaminants interact with receptors through food web transport from surficial soils? 

 The chemicals may bioaccumulate in animals. 

 Animals may ingest contaminated food items. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 
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Terrestrial Animals: 2 

Provide explanation: Some contaminants are known to be bioaccumulators, however, most 
contamination is present in the subsurface. 

Question K: 

Could contaminants interact with receptors via incidental ingestion of surficial soils? 

 Incidental ingestion of contaminated soil could occur while animals grub for food resident 
in the soil, feed on plant matter covered with contaminated soil or while grooming 
themselves clean of soil. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 2 

Provide explanation: Foraging and grooming activities may result in exposure to terrestrial receptors via 
incidental ingestion. However, most contamination is present in the subsurface. 

Question L: 

Could contaminants interact with receptors through dermal contact with surficial soils? 

 Significant exposure via dermal contact would generally be limited to organic 
contaminants that are lipophilic and can cross epidermal barriers. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 1 

Provide explanation: Exposure via dermal contact is possible for terrestrial receptors, however, the 
organic COPCs are not lipophilic. 

Question M: 

Could contaminants interact with plants or animals through external irradiation? 

 External irradiation effects are most relevant for gamma emitting radionuclides. 

 Burial of contamination attenuates radiological exposure. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 1 

Terrestrial Animals: 1 
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Provide explanation: There are no gamma-emitting radionuclides detected at the site. 

Question N: 

Could contaminants interact with plants through direct uptake from water and sediment or 
sediment rain splash? 

 Contaminants may be taken-up by terrestrial plants whose roots are in contact with 
surface waters. 

 Terrestrial plants may be exposed to particulates deposited on leaf and stem surfaces by 
rain striking contaminated sediments (i.e., rain splash) in an area that is only periodically 
inundated with water. 

 Contaminants in sediment may partition into soil solution, making them available to roots. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 1 

Provide explanation: There is no persistent surface water on the site. 

Question O: 

Could contaminants interact with receptors through food web transport from water and sediment? 

 The chemicals may bioconcentrate in food items. 

 Animals may ingest contaminated food items. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 0 

Provide explanation: There is no persistent water on the site.  

Question P: 

Could contaminants interact with receptors via ingestion of water and suspended sediments? 

 If sediments are present in an area that is only periodically inundated with water, 
terrestrial receptors may incidentally ingest sediments.  

 Terrestrial receptors may ingest water-borne contaminants if contaminated surface waters 
are used as a drinking water source. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 
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Terrestrial Animals: 0 

Provide explanation: There is no persistent water on the site. 

Question Q: 

Could contaminants interact with receptors through dermal contact with water and sediment? 

 If sediments are present in an area that is only periodically inundated with water, 
terrestrial species may be dermally exposed during dry periods.  

 Terrestrial organisms may be dermally exposed to water-borne contaminants as a result of 
wading or swimming in contaminated waters.  

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 0 

Provide explanation: There is no persistent water on the site. 

Question R: 

Could contaminants interact with plants or animals through external irradiation? 

 External irradiation effects are most relevant for gamma emitting radionuclides. 

 Burial of contamination attenuates radiological exposure. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 2 

Terrestrial Animals: 1 

Provide explanation: There are no gamma-emitting radionuclides detected at the site. 

Question S: 

Could contaminants bioconcentrate in free floating aquatic, attached aquatic plants, or emergent 
vegetation? 

 Aquatic plants are in direct contact with water.  

 Contaminants in sediment may partition into pore water, making them available to 
submerged roots.  

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 
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Aquatic Plants/Emergent Vegetation: 0 

Provide explanation: There is no persistent water on the site. 

Question T: 

Could contaminants bioconcentrate in sedimentary or water column organisms?  

 Aquatic receptors may actively or incidentally ingest sediment while foraging.  

 Aquatic receptors may be directly exposed to contaminated sediments or may be exposed 
to contaminants through osmotic exchange, respiration, or ventilation of sediment pore 
waters.  

 Aquatic receptors may be exposed through osmotic exchange, respiration, or ventilation 
of surface waters.  

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Aquatic Animals: 0 

Provide explanation: There is no persistent water on the site. 

Question U: 

Could contaminants bioaccumulate in sedimentary or water column organisms?  

 Lipophilic organic contaminants and some metals may concentrate in an organism’s 
tissues  

 Ingestion of contaminated food items may result in contaminant bioaccumulation through 
the food web. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Aquatic Animals: 0 

Provide explanation: There is no persistent water on the site. 

Question V: 

Could contaminants interact with aquatic plants or animals through external irradiation?  

 External irradiation effects are most relevant for gamma emitting radionuclides.  

 The water column acts to absorb radiation, thus external irradiation is typically more 
important for sediment dwelling organisms.  
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Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Aquatic Plants: 0 

Aquatic Animals: 0 

Provide explanation: There is no persistent water on the site. 
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Ecological Scoping Checklist 
Terrestrial Receptors 

Ecological Pathways Conceptual Exposure Model 
 

Primary 
Contaminant 

Media 

Primary 
Transport 

Mechanism 

Secondary 
Contaminant 

Media 

Primary 
Exposure 
Pathway 

  
Terrestrial Receptors 

  Plants Animals 

    

Respiration of Vapors    

Inhalation/Deposition    

    

Plant Uptake    

Food Web Transport    

Incidental Ingestion    

Dermal Contact    

External Gamma    

    

Plant Uptake    

Food Web Transport    

Drinking Water Ingestion    

Dermal Contact    

External Gamma    

 
 

R = 0 R = 0 

Q = 2 

P = 2 

O = 2 

N = 1 

K = 2

L = 1

I = 2 

J = 2

M = 1 M = 1  

G = 1 G = 1  

H = 2 H = 2 

Air 

Surface  
Water/ 

Sediment 

Ground 
water 

Vaporization 

Particulate 
Suspension 

Surface runoff, 
erosion, mass 

wasting 

Springs/ 
Seeps

Infiltration/
Percolation 

Surface 
Soil 

Ground 
water 

Surface Water/ 
Sediment 

Subsurface 

NOTE: 
Letters in 
circles refer to 
questions on 
the Scoping 
Checklist 
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Ecological Scoping Checklist 
Aquatic Receptors 

Ecological Pathways Conceptual Exposure Model 
 

Primary 
Contaminant 

Media 

Primary 
Transport 

Mechanism 

Secondary 
Contaminant 

Media 

Primary 
Exposure 
Pathway 

  
Aquatic Receptors 

    

  Plants Animals 

    

Bioconcentration    

Bioaccumulation    

External Gamma    

 
 
 
 
 
 

T = 2S = 2 

V = 0

U = 2

V = 0 

Surface 
Soil 

Surface 
Water/Sediment 

Subsurface 

Groundwater 

Surface runoff, 
erosion, mass 

wasting 

Springs/Seeps 

Infiltration/ 
Percolation 

Surface 
Water 

Sediment 

Groundwater 

NOTE: 
Letters in 
circles refer to 
questions on 
the Scoping 
Checklist 
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Appendix J 

Los Alamos National Laboratory Cultural Resource Team 
Assessment of Trenches Located in Area 6 West, 

Solid Waste Management Unit 49-004 
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