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Executive Summary 

Executive Summary 

The former Operable Unit (OU) 1086, located in the northwestern quadrant of the Los Alamos National 
Laboratory in Los Alamos, New Mexico, consists of one active technical area, TA-15. TA-15, also known 
as R-Site, occupies a roughly rectangular area about 1.3 mi wide by 1.5 mi long. Established in 1944, the 
site has been used for explosive development and testing, and is currently used for ongoing explosion 
research. 

The overall objectives of the Phase I investigation were to determine: 
• whether any releases of COPCs to the environment occurred at these PRSs, and, if so, the nature of 

the contamination; 
• the potential risks posed by any contamination to workers and the public; and 
• the need for corrective action, if any. 

Field activities for PRS C-15-001 were conducted on July 13, 1995 and August 18, 1997. Samples were 
collected from the surface soil to determine whether contamination was present. The initial results 
indicated that uranium was the only chemical of potential concern (COPC) detected at this site. The 
additional sampling in 1997 identified the uranium as natural, based on the isotopic ratio. The 
concentrations of natural uranium were below the industrial preliminary remediation goal (PRG) derived 
using RESRAD. As a result, this site is recommended for no further action (NFA) based on human health 
(Table ES-1). 

Field activities for PRS C-15-007 were conducted in August and September, 1997. Samples were 
collected from the surface and subsurface soils to determine if a release had occurred. The analytical 
results and risk-based screening assessment did not identify any COPCs as a result of site activities. 
Therefore, the PRS is recommended for NFA based on human health (Table ES-1). 

TABLE ES-1 
SUMMARY OF PROPOSED ACTIONS 

PRS HSWA NFA Criteria* Further Action Rationale Section 
C-15-001 - 5 NFA for human Site has been 5.1 

health characterized 
and no COPCs 
are present 

C-15-007 - 5 NFA for human Site has been 5.2 
health characte~fKI 

and no COPCs · 
are present 

*See NMED et al. 1995, 1328 
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Chapter 1 Introduction 

1.0 INTRODUCTION 

1.1 GENERAL SITE HISTORY 

Technical Area {TA)-15, part of Field Unit {FU) 2, was formerly designated as Operable Unit {OU) 1086 at 
Los Alamos National Laboratory {the Laboratory) in Los Alamos, New Mexico. TA-15 is located in the 
northwestern quadrant of the Laboratory and south of the Los Alamos townsite. It occupies a roughly 
rectangular area, about 1.3 mi wide by 1.5 mi long {Figure 1.1-1 ). 

The northern boundary with t As-46, 66, and 67 is formed by the stream channels in Pajarito and Three
Mile Canyons. The area is bounded on the west by TA-14 and along TA-16 and TA-37 by the stream 
channel of Canon de Valle. TA-49, located on the southern margin of Water Canyon, forms the southern 
boundary, and TA-36 forms the eastern boundary. 

The relatively flat surface of Three-Mile Mesa on Pajarito Mesa encompasses most of TA-15, but steep
walled Water Canyon traverses the southern site boundary. Potrillo Canyon intersects the main portion of 
Three-Mile Mesa, dividing the Mesa into two firing site areas on PHERMEX Mesa and Mesita del Potrillo. 

TA-15, also known as R-Site, has been used for explosives development and testing since 1944, 
including tests involving radioactive materials. Currently, TA-15 is an active technical area of the 
Laboratory used for ongoing explosion research. 

Potential release sites {PRSs) C-15-001 and C-15-007 are located in the southern and western sections 
ofTA-15. PRS C-15-001 is associated with PRS 15-004{g), Firing Site G, and PRS C-15-007 is located 
in an area known as the Hollow. 

Potential nonradiological chemical of concern at TA-15 included spent high explosives {HE) and their 
known residual products, inorganics {beryllium, lead, mercury), and other organics {e.g., solvents). 
Radionuclides possibly present because of the site activities include uranium {natural and depleted). The 
RCRA Facility Investigation {RFI) Work Plan {LANL 1993, 1 087) identified uranium and metals as the 
potential chemicals of concern at PRS C-15-001 as a result of activities at Firing Site G. The Hollow 
consists of a series of buildings used for assembly, as laboratories, and as shops, which are currently 
used by DX-6, the Laboratory's Dynamic Explosives Group. Organics, inorganics, and uranium were 
considered likely contaminants as a result of site activities in the Hollow. 

1.2 RFI OVERVIEW 

The overall objectives of the Phase I field investigations at TA-15, as outlined in the RFI Work Plan {LANL 
1993, 1 087), were to determine: 

• whether any releases occurred at the PRSs, and, if so, the nature of any contamination; 
• the potential risks posed by any contamination to workers and the public; and 
• the need for corrective action or further action. 

These investigations also satisfied the site-specific regulatory requirements contained in the Laboratory's 
RCRA operating permit, specifically in Module VIII, which contains the Hazardous and Solid Waste 
Amendments {HSWA) corrective action requirements {LANL 1995, 1275). The Laboratory sites that are 
presented in this addendum to the RFI report include two PRSs. The PRSs are sites that contain 
potentially hazardous substances, such as radionuclides, not regulated under RCRA. 

The RFI Work Plan, which governed the investigations, was submitted to the U.S. Environmental 
Protection Agency {EPA) in July 1993 {LANL 1993, 1 087), was amended to correct deficiencies noted by 
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Chapter 1 Introduction 

the EPA; and was then re-submitted to the EPA on August 24, 1994 and November 29, 1994. Final 
approval was given on January 9, 1995 . 

. The conceptual model developed for the RFI Work Plan identified sources of contaminants, release 
mechanisms, and exposure routes. The elements for this model are presented in Table 4-1 of the RFI 
Work Plan (LANL 1993, 1 087). This information was used to develop a conceptual model for each PRS 
and to make decisions regarding the sampling and analyses required to adequately characterize a site. 
The majority of sites discussed in the work plan had dispersion, runoff, and either infiltration or 
radiological decay as potential release mechanisms; direct contact, inhalation, and ingestion were noted 
as potential exposure routes. 

PRS C-15-001 was recommended for a continuation of Phase I sampling in the RFI report of May 22, 
1996 (ER Project 1996, ER ID No. 54977). The purpose of the sampling was to determine the isotopic 
composition of the detected uranium. PRS C-15-007 was not sampled and could not be included in the 
1996 RFI report because a temporary building was located on top of the PRS. The building was moved 
and Phase I sampling was conducted at this PRS. 

This addendum to the RFI Report for Potential Release Sites at TA-15 (Environmental Restoration Project 
1996, ER ID No. 54977) contains all of the sampling data from the Phase I activities at PRSs C-15-001 
and C-15-007. Both sites are proposed for NFA based on Criterion 5 of the "Environmental Restoration 
Document of Understanding" (NMED et al. 1995, 1328). Criterion 5 states that the PRS has been 
characterized or remediated in accordance with current applicable state or federal regulations, and the 
available data indicate that contaminants of concern are either not present or are present in 
concentrations that would pose an acceptable level of risk under future land use. 

1.3 FIELD ACTIVITIES 

Field activities for this Phase I field investigation, as outlined in the RFI Work Plan, consisted of field 
surveys, screening, and sampling. The sampling activities associated with PRS C-15-001, reported here, 
are a continuation of activities that began on 7/13/95. The remainder of the field activities for the two 
PRSs occurred in August and September 1997. The sampling activities associated with PRS C-15-007 
are the initial Phase I sampling activities. 

Land surveys were performed at all the sites to set grid points and sample locations using established 
survey monuments and coordinates published in the LANL Survey Monument Network Manual (LANL 
1994, 1395). A Sokkia Set IIIB Total Station with SDR Data Collector was used to conduct the surveys. 

Field screening was performed at each sample location and on the collected sample material to determine 
potential hazards and to protect the health and safety of on-site workers. Portable radiation detection 
instruments included a Ludlum Model2221 scaler/ratemeter with a 44-10 2x2 scintillator and an Eberline 
ESP-1 survey meter with an HP260 detector. A photoionization detector (PI D) was used to measure for 
organic vapors at PRS C-15-007. 

A high explosives (HE) spot test kit was used to screen every sample location prior to the start of any 
intrusive activities. The kit, designed by the Laboratory High Explosives-Science and Technology 
Group, tests for common HE such as Composition B, cyclonite (RDX), octahydro-1 ,3,5, 7 -tetranitro-
1 ,3,5,7-tetrazocine (HMX), nitroglycerine, nitrocellulose, trinitrotoluene (TNT), and tetryl (methyl-2,4,6-
trinitrophyenylnitramine) (TETRYL). These HE analytes can be detected to a concentration of 100 ppm. 
The test was not used to attempt to quantify the content of HE in any particular sample; its purpose was to 
indicate the presence of HE that could create special packaging and shipping requirements. 
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Chapter 1 Introduction 

Sample matrices collected were soil, both surface and subsurface. All applicable Los Alamos National 
Laboratory Environmental Restoration (ER} Standard Operating Procedures (LANL-ER-SOP} were 
followed. 
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Chapter 2 Environmental Setting 

2.0 ENVIRONMENTAL SETTING 

The environmental, geologic, and hydrologic setting of the Laboratory are described in Sections 2.4 and 
2.5 of the Installation Work Plan {IWP} for Environmental Restoration {LANL 1995, 1164}. A detailed 
discussion of the environmental setting for TA-15, including climate, geology, hydrology, and a conceptual 
hydrogeologic model for the area, is presented in the RFI Work Plan for OU 1086 {LANL 1993, 1 087}. A 
summary is presented in the following sections. 

2.1 CLIMATE 

Los Alamos County, including the Laboratory, has a semiarid, temperate mountain climate. Summers are 
generally sunny, with moderate, warm days and cool nights. The high altitude, light winds, clear skies, 
and dry atmosphere allow summer temperatures to range from 45° F to 95°F. During the winter, 
temperatures typically range from 15° to 50°F. Average annual precipitation is 16 in., but there is a large 
east-to-west gradient in precipitation across the area. July and August storms account for 40% of the 
precipitation. Streamflow in the canyons results from summer storms and spring snowmelt 
{Environmental Protection Group, 1994, 1179}. 

2.2 GEOLOGY 

2.2.1 Geologic Setting 

TA-15 occupies a roughly rectangular area about 1.3 mi wide by 1.5 mi long. The topography is rugged, 
characterized by relatively narrow mesa tops separated by elongated canyons; the predominant axis of 
both mesas and canyons is west-northwest to east-southeast. The maximum elevation ofT A-15 is 7329 
ft on the mesa west of building TA-15-40, and the minimum elevation is 6719 ft in Water Canyon. Mesa 
tops are generally flat and gently slope to the east-southeast. Canyon walls are steep to nearly vertical, 
ending in large piles of talus at the canyon wall/canyon bottom junction. Canyon bottoms are generally 
narrow, with steep stream channel gradients. 

Both the mesa tops and the canyon bottoms ofT A-15 are situated within the Bandelier Tuff, a thick 
sequence of volcanic ash flows and ash falls on the Pajarito Plateau. In the absence of additional 
structures, such as faults and fractures, the horizontal uniformity in rock type implies relative uniformity in 
surface hydrologic and geologic properties throughout the area. The generalized stratigraphy of OU 1086 
is shown in Figure 2.2.1-1. 

A detailed discussion of the geology of the entire Los Alamos area can be found in Section 2.5.1 of the 
IWP {LANL 1995, 1164}. 

2.2.2 Soils 

TA-15 contains at least 8 different kinds of soils, mainly surface deposits of colluvium and alluvium, each 
of which is described and mapped by Nyhan {Nyhan et al. 1978, 0161}. Coverage is highly variable over 
TA-15; the progression from north to south is as follows: 

The extreme northern portion of TA-15 starts at the bottom of Pajarito Canyon and consists primarily of 
rock outcrops. The surface of Pajarito Mesa is covered with Frijoles very fine sandy loam. The southern 
part of this mesa shows exposures of Hackroy rock outcrop complex. 

Three-Mile Canyon has steep rocky walls with some gravely sandy loam {Totavi} in the bottom of the 
canyon. The eastern tip of Three-Mile Mesa exposes Hackroy rock outcrop complex, grading westward 
into Ca~o loam and Pogna sandy loam. Still further to the west lie Seaby loam and the continuation of 
Ca~o loam, which is generally central to the Mesa throughout its length. 
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The eastern portion of Mesita del Potrillo, which joins Three-Mile Mesa, is covered with Hackroy rock 
outcrop complex at the extreme eastern edge, grading into Carjo loam. This persists to the western edge 
of TA-15, where it is joined on the eastern margin of Canon de Valle by Pogna loam. The northeastern 
rim of Mesita del Potrillo is covered with Hackroy sandy .loam. 

The sequence of soils on the land bridge connecting Mesita del Potrillo with PHERMEX Mesa has the 
following progression from west to east: Pogna loam, a pod of Frijoles loam, Seaby loam, and Carjo loam, 
with typic eutroboralfs at the head of Potrillo Canyon. Grading west to east into Potrillo Canyon is Tocal 
loam and, in the bottom of the canyon, Totavi sandy loam. 

The center of PHERMEX Mesa is covered with Nyjack loam. This grades to the north to Seaby loam and 
Hackroy loam on the northeast rim of Potrillo Canyon. Seaby loam grades to the west and east of 
PHERMEX site, with a small pod of Nyjack loam located on the extreme eastern edge ofTA-15 on this 
mesa. The northern rim of Water Canyon shows Pogna loam on the west and Hackroy loam on the east. 
A pod of Seaby loam is located in the bottom of Water Canyon at the eastern edge of T A-15. 

2.2.3 Sedimentation and Erosion 

Sediment deposition and erosion by surface water occurs at TA-15 in response to snowmelt and storm
water runoff events. Periods of runoff can produce erosion, sediment transport, and deposition. At the 
firing sites, where the natural soil surface has been disturbed through use, erosion is generally 
accelerated (Graf 1975, 0847; Nyhan & Lane 1986, 0159). Active erosional processes on the Pajarito 
Plateau are addressed in Section 2.5.1.6 of the IWP (LANL 1995, 1164). No evidence of erosion is visible 
at either PRS described in this addendum. 

2.3 HYDROLOGY 

2.3.1 Surface Water 

Four separate watersheds, each with an established stream-channel drainage network, are present within 
TA-15 (Figure 2.3.1-1). These watersheds are Three-Mile Canyon, Potrillo Canyon, Water Canyon, and 
Canon de Valle. For locations and boundaries of these watersheds, see Appendix A of the RFI Work Plan 
for OU 1086 (LANL 1993, 1087). All surface water transport of contaminants at TA-15 ultimately will flow 
into one of these four canyons. A fifth watershed, Pajarito Canyon, receives runoff from a small, 
undeveloped area within TA-15. Because this watershed is not expected to receive any contaminants 
from TA-15, it is excluded from further discussion. 

Stream flow in Three-Mile and Potrillo canyons is ephemeral, occurring in response to rainfall and 
snowmelt events. Flow in Canon de Valle in the vicinity ofT A-15 may occur at times from permitted 
wastewater discharge and from snowmelt and storm-water runoff. Water Canyon receives flow from 
springs upstream from West Jemez Road, from permitted wastewater discharge at TAs-11, 15, and 16, 
and from snowmelt and storm-water runoff. In years of heavy snow pack, all these channels may 
transport continuous flow during the spring; intermittent flow in response to heavy rainfall occurs during 
the spring, summer, and fall. 

Both PRS C-15-001 and PRS C-15-007 are listed as PRSs in or near watercourses. PRS C-15-001 is 
located on a small mounded area of soil approximately 2 ft high. The area is surrounded by asphalt 
pavement, with a gradual slope to Canon de Valle. PRS C-15-007 is sloped toward Canon de Valle. This 
PRS is loeated at the edge of the parking lot that is used by personnel working in the Hollow. 
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2.3.2 Groundwater 

· The depth to the main aquifer varies from 875 to 1100 ft below ground surface in the vicinity of TA-15 
(Purtymun and Stoker 1988, 0205). The water in the main aquifer generally moves eastward across the 
plateau toward the Rio Grande, with some discharge into the Rio Grande through seeps and springs 
(Purtymun 1984, 0196). No evidence of perched groundwater exists in the vicinity of PRS C-15-001 or 
PRS C-15-007. 

2.4 BIOLOGICAL SURVEY 

Biological resource field surveys have been conducted at TA-15 in compliance with the Federal 
Endangered Species Act of 1973; the New Mexico Wildlife Conservation Act (NM Game and Fish Dept. 
1978); the New Mexico Endangered Plant Species Act; Executive Order 11990, "Protection of Wetlands;" 
Executive Order 11988, "Floodplain Management;" 10 CFR 1 022; Compliance with Floodplain/Wetlands 
EnvirQnmental Review Requirements (DOE 1979, 0633); and DOE Order 5400.1, General Environmental 
Protection Program (DOE 1988, 0075). 

Biological resources were extensively surveyed in the summer of 1992. Several threatened and 
endangered species were identified for which TA-15 has a suitable ecology; however, none were 
determined to have significant potential of occurrence in the area. Within TA-15, 91 species of plants, 51 
species of nesting birds, 24 species of wintering birds, 34 species of mammals, and 1 0 species of reptiles 
and amphibians have been identified. TA-15 serves as an overwintering area for deer and elk. Other 
species that are known to occur on the site include a variety of small mammals. 

2.5 CULTURAL SURVEY 

A cultural resources survey was conducted at various areas within TA-15, as required by the National 
Historic Preservation Act (amended). Over 80 sites of cultural interest were located. For a summary of 
the results, see Appendix E of the RFI Work Plan for OU 1086 (LANL 1993, 1 087). None of these sites 
were disturbed by the RFI activities. 
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3.0 APPROACH TO SAMPLE ANALYSIS AND DATA ASSESSMENT 

The approach to data assessment used by the ER Project is described in the policy document "Risk
Based Corrective Action Process" (Dorries 1996, 1297). The approach includes: 

o sampling and analysis design; 
o field investigation and collection of field and QA samples; 
o chemical and radiochemical analyses of samples and reporting of analytical data; 
o baseline verification and validation of analytical data; 
o organization of field and analytical data into PRS-specific data set(s); 
o exploratory data analysis; 
o focused validation when necessary to further assess questionable data; 
o comparison of validated analytical results with LANL background data; 
o comparison of validated analytical results with SALs; 
o evaluation of sufficiency of data set(s) to support the site decisions; and 
o assessment of human health risk. 

The following subsections provide overviews of the methods used to complete the steps listed above for 
the PRSs discussed in this addendum to the RFI report. 

3.1 SAMPLE ANALYSES 

Samples were collected in accordance with the sampling and analysis plan presented in the RFI Work 
Plan (LANL 1993, 1087) and the additional sampling mentioned in the RFI report (LANL 1996, ER ID No. 
54977) for PRS C-15-00 1 , with the addition of depth ( 18-24 in) samples. The samples from PRS C-15-
007 were collected in accordance with the Sampling and Analysis Plan for PRS C-15-007 submitted to 
DOE in July 1997. All1997 samples requiring chemical and radiochemical analyses and chain-of-custody 
documentation were submitted to the Sample Management Office (SMO) for shipment to an offsite 
laboratory. The 1995 samples from C-15-001 were shipped to the fixed analytical laboratory directly from 
the field by the direct ship pilot program. 

3.1.1 Analytical Methods 

The following analytical methods were used for the sample analyses in this RFI report: inorganic 
chemicals, volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs), total uranium, 
and isotopic uranium. 

All samples were analyzed by contract analytical laboratories using methods specified in ER SMO 
analytical subcontracts (LANL 1995, 1278). The allowed methods are current EPA SW-846 and Contract 
Laboratory Program (CLP) methods or equivalent for inorganic chemicals, VOCs, SVOCs, total uranium, 
and isotopic uranium. Prior to analysis for inorganic chemicals, solid samples were digested according to 
the technologies identified in the subcontract. Analytical method selection is described in Appendix IV of 
the ER Project Quality Assurance Project Plan Requirements for Sampling and Analysis (QAPP) (LANL 
1996, 1292). For each analyte, quantitation or detection limits are specified as contract-required 
estimated quantitation limits (EQLs) for organic chemicals and radionuclides and estimated detection 
limits (EDLs) for inorganic chemicals. These limits are included in Appendix Ill of the ER Project QAPP 
(LANL 1996, 1292) along with the target analytes for each analytical suite. 

3.1.2 Data Validation 

Data verification and baseline validation procedures were used to determine whether data packages 
received from the analytical laboratory were generated according to specifications and contain the 
information necessary to determine data sufficiency for decision making. For analytical data used for . 
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decisions discussed in this RFI report, baseline data validation under the ER protocol was performed as 
described in the QAPP (LANL 1996, 1292). 

This process produced validation reports, with data qualifiers designating potential deficiencies for 
affected results. Each data qualifier is accompanied by a reason code that provides information about the 
deficiency that led to qualification of the data. The validation reports were used in the decision-making 
process and to direct the focused validations required to evaluate the usability of the data for this report. 

Data were qualified (i.e., a marker was attached to the data results) for a variety of reasons during the 
baseline validation process. The baseline validation procedure used for routine analytical services 
provides information about the reason the qualifier was applied and its potential impact on the affected 
data. The purpose is not to reject data but rather to ensure that the relative quality of the data is 
understood so that the data may be used appropriately. 

Data qualifiers used in the LANL ER Project baseline validation process are: 

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

U The analyte was not positively identified in the sample, and the associated value is the 
sample-specific EQUEDL. 

J The analyte was positively identified, and the associated numerical value is estimated to 
be more uncertain than would normally be expected for that analysis. 

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

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

UJ The analyte was not positively identified in the sample, and the associated value is an 
estimate of the sample-specific EQUEDL. 

RPM Without further review of the raw data, the sample results are unusable due to serious 
deficiencies in the ability to analyze the sample and meet quality control criteria. 
Presence or absence cannot be verified. NOTE: Any results qualified as RPM must be 
evaluated for relevance to data use. 

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

PM Professional judgment should be applied to using the data in decision-making. A manual 
review of raw data is recommended to determine if the defect impacts data use for 
decision-making. 

A focused data validation may be required as a follow-up to the baseline validation. The purpose of a 
focused validation is to determine the technical adequacy of measurement data when 

o the data are qualified as deficient or as requiring professional judgment during the 
verification/baseline validation process. For example, when holding times are exceeded or 
interferences are present, a focused validation may be required to assist in determining data 
adequacy for the intended use. 

o the data quality assessment process requires additional information about the 

variability or uncertainty of the reported data or 
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data quality prior to making a data use decision because of anomalies detected in a data 
set. 

Details of quality assurance/quality control activities are presented in Chapter 4 of this RFI report. 
Qualifiers resulting from baseline and focused validation are shown in the analytical results tables 
included in Chapter 5 of this report. Summaries of data quality evaluations and focused validation of 
analytical data relevant to this report are given in Appendix B. The RPM, P, and PM qualifiers do not 
appear in Chapter 5 data tables because they are replaced during focused validation according to the 
data use. 

3.2 PROCESS FOR THE IDENTIFICATION OF COPCS 

3.2.1 Inorganic Chemicals 

Detected inorganic chemicals are compared with natural background distributions to determine if they 
should be retained as chemicals of potential concern (COPCs) or eliminated from further consideration. 
The inorganic background data used in this RFI report are from analysis of soil samples collected 
throughout Los Alamos County for which chemical analyses were performed for certain inorganic (metal) 
chemicals (Longmire et al. 1995, 1142; Longmire et al. 1995, 1266). The site-wide background value or 
upper tolerance limit (UTL) is calculated as the 95% upper confidence level of the 95th percentile. The 
all-soil-horizon data set was used because the soil master horizon was not identified during the sampling. 

Comparisons between site data and background data are initially performed by comparing each observed 
concentration datum with a chemical-specific background screening value that is the UTL, the maximum 
reported concentration, or the detection limit of a nondetected chemical. The background screening 
values are (lerived from LANL-wide soil background data, and details on the calculation of these values 
are presented in a Laboratory report (Longmire et al. 1995, 1266). Certain inorganic chemicals in certain 
media have no LANL-wide background data. For these exceptions, PRS sample-specific detection limits 
are used as nominal background screening values. In this report, inorganic chemicals that lack 
background data include silver. 

Further statistical comparisons are performed for the analytes that exceed their UTLs to determine 
whether statistically significant differences exist between the observed site and background data sets. 
The Gehan/Wilcoxon Rank Sum test, the Quantile test, and the Slippage test are used for these 
evaluations (Gilbert 1987, 0312). The Gehan modification of the Wilcoxon Rank Sum test is best suited 
for assessing complete shifts in distribution, whereas the Quantile test is better suited for assessing partial 
shifts. The Slippage test determines the probability of the observed number of site concentrations being 
greater than the maximum background concentration, given that the site data originates from the same 
distribution as the background data. Among the three tests, most types of differences between 
distributions can be determined. Observed significance levels (p-values) are reported for the tests. The 
p-value is the probability of observing data at least as different from the typical background data as the 
observed site data if the site concentration distribution is the same as background. If a p-value is less 
than 0.05, then there is reason to suspect that there is a difference between the background and site 
distributions; otherwise, no difference is indicated and the site concentrations are not statistically different 
from background. These tests are performed only for PRSs that have at least four samples and only for 
the analytes that have adequate background data sets. For example, mercury data are not subjected to 
these tests because the background data set is almost entirely composed of non-detect data. The 
p-values for any analytes that are shown not to be statistically different from background are included in 
Chapter 5 where comparisons to background are discussed. Histograms, smoothed density images, and 
box plots for all analytes subjected to these analyses are presented in Appendix D. 
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3.2.2 Radionuclides 

Comparing reported radionuclide results with minimum detectable activities and background data is 
necessary to determine the presence of radionuclides and to distinguish concentrations of radionuclides 
associated with Laboratory operations from those attributable to global fallout and/or to naturally occurring 
radionuclides. 

The ER Project requires that radiochemical data be reported by a laboratory on the basis of a detection 
test. Therefore, as part of the data validation/data assessment, reported results must be evaluated to 
ensure that only those results that represent detections be used to classify a radionuclide as a COPC. 
This is typically done by comparing the reported value with the associated minimum detectable activity if 
one is reported. When minimum detectable activity is not available or does not meet the data quality 
needs of the ER Project, the reported value will be tested against an estimated minimum detectable 
activity. The estimated value is based on instrument counting error. The counting error is typically 
reported as the analytical uncertainty at a value of 1-sigma (i.e., one standard deviation), and the 
estimated minimum detectable activity is computed as 3-sigma. 

Detected radionuclides are retained as COPCs or eliminated from further consideration based on a 
comparison with natural or anthropogenic background distributions. The radionuclide background data 
used in this report are from the following sources: 

o Soil samples collected throughout Los Alamos County for which chemical analyses were 
performed for certain naturally occurring radioactive chemicals (Longmire et al. 1995, 1142; 
Longmire et al. 1995, 1266). The soil background data set was used throughout the 
background comparison because the soil master horizon was not identified during sampling 
activities. 

o Background concentrations of radioactive chemicals associated with global fallout from 
atmospheric testing (e.g., plutonium, cesium, strontium, and tritium) reported in LANL 
Environmental Surveillance Reports (Purtymun et al. 1987, 0211; ESG 1988, 0408; ESG 
1989, 0308; Environmental Protection Group 1990, 0497; Environmental Protection Group 
1992, 0740). 

Comparisons between site data and background data are initially performed by comparing each observed 
concentration datum with a radionuclide-specific background screening value that is either the UTL or the 
maximum reported activity. These background screening values are derived from LANL-wide soil 
background data. Details on the calculation of these values are presented in a Laboratory report 
(Longmire et al. 1995, 1266). Certain radionuclides in certain media have no LANL-wide background 
data. For these exceptions, PRS sample-specific minimum detectable activities are used as nominal 
background screening values. 

3.2.3 Organic Chemicals 

Background data are not available for organic chemicals. Except as noted in Section 5.2. 7, Evaluation of 
Organic Chemicals for PRS C-15-007, organic chemicals positively identified in one or more samples 
have been carried forward in the screening assessment process for the PRS(s) in this RFI report. 
Chemicals not detected in any sample have been removed from further consideration. 

Based on previous investigations conducted by the ER Project, polycyclic aromatic hydrocarbons (PAHs) 
have been detected at multiple PRSs across the Laboratory and its surrounding area. In most cases, the 
presence of PAHs is not related to historical PRS operations, but rather attributable to non-PRS activities 
such as combustion of fossil fuels; run-off from asphalt roads, parking lots, or roofs; or forest fires 
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(ATSDR 1995; Bradley et al. 1994; Menzie et al. 1992; Butler et al. 1984; Edwards 1983). Potential site 
contaminants were evaluated prior to conducting the risk-based screening assessment for PRS C-15-007. 
The identification of potential contaminants took into consideration the number of chemicals detected; the 

· frequency, magnitude, and location at which the chemicals were detected; the accuracy of archival 
information regarding historical PRS operations; and the presence of obvious, non-PRS related sources. 
Only those chemicals believed or suspected to be attributable to a PRS-associated release are carried 
forward in the screening assessment. 

3.2.4 Risk-Based Screening Assessment 

Inorganic chemicals and radionuclides that exceed background and organic chemicals positively identified 
in one or more samples require further evaluation if they also exceed screening action levels (SALs). The 
SALs for nonradioactive chemicals are based on EPA Region 9 preliminary remediation goals (PRGs) for 
residential soil. Chemicals that do not have SALs available used surrogate SALs for compounds with 
similar chemical structure and/or toxicology. 

If more than one COPC is present at the site, a multiple chemical evaluation (MCE) is performed to 
determine if the potentially additive effect of chemicals detected below SALs warrants additional 
investigation. The method for performing an MCE is summarized in the policy document "Risk-Based 
Corrective Action Process" (Dorries 1996, 1297). These comparisons are the last quantitative steps in 
the screening assessment process fcir human health concerns. If COPCs remain after this step, then 
further evaluation is required. If no COPCs remain after this step and the data set is sufficient to support 
the decision, a no further action (NFA) recommendation may be proposed based on human health 
concerns. 

If COPCs remain after the screening assessment, several options exist for the PRSs. A further site
specific evaluation may lead to eliminating a COPC without going into a formal risk assessment. The site 
may be proposed for further sampling to more completely characterize the site, or for remediation if it is 
cost-effective to proceed without a risk assessment. A risk assessment may be conducted to determine if 
the remaining COPCs present an unacceptable human health risk. 

3.3 HUMAN HEALTH ASSESSMENT 

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

Risk is associated with exposure to inorganic chemicals naturally occurring in soil. Calculation of 
background risks using the same methodology as site risk estimates provides a frame of reference for risk 
levels calculated at a site. This information provides a basis for determining risk-based remediation goals, 
which in some circumstances may be set at target risks comparable to background rather than default 
values, i.e., a cancer risk of 1 o.s or a hazard index of 1. Background risks can also affect decisions at 
sites that have chemicals fcir which there is a toxicity threshold. For some inorganic chemicals, 
background intakes may be near a toxicity threshold such that incremental intakes associated with 
contamination may be unacceptable. 

Background risk estimates provided in Table 3.3.1-1 were calculated using the same exposure 
assumptions by which SALs are calculated. SALs are based on health-protective assumptions for a 
residential scenario (EPA 1996, 1351). For soil exposure, the pathways include incidental soil ingestion, 
inhalation of resuspended dust, and dermal contact with soil. The background soil data used for these 
calculations were collected from several soil horizons at geographically diverse locations. Background 
risks are estimated for two statistics. One statistic is the median, which represents the midpoint in the 
concentration range (technically, the median is the concentration value that divides the results into two 
equal groups or where half of the data are above and half are below this value). The second statistic 
represents the upper range of background concentration values, and is either a calculated UTL or a 
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TABLE 3.3.1-1 

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

Background 
Inorganic Soli Concentrationb 
Chemical mg/kg Hazard Quotient Lifetime Cancer Risk 

Median UTL Median UTL Median UTL 
Aluminum 10,000 38,700 0.1 0.5 NCC NC 

Antimony 0.6 1d 0.02 0.03 NC NC 

Arsenic 4 7.82 0.2 0.4 1 X 10"5 2 X 10-5 
Barium 130 315 0.03 0.06 NC NC 
Beryllium 0.895 1.95 0.003 0.006 6 X 10-6 1 X 10-5 
Cadmiume 0.2 2.6d 0.005 0.07 2 X 10"10 2 X 10"9 

Chromium' 8.6 19.3 0.00009 0.0002 NC NC 

Cobalt 6 19.2 0.001 0.004 NC NC 
Copper 5.75 15.5 0.002 0.01 NC NC 
Leadg 12 23.3 0.03 0.06 NC NC 

Manganese 320 714 0.8 1.9 NC NC 
Mercury 0.05 0.1d 0.002 0.004 NC NC 

Nickel 7 15.2 0.005 0.01 NC NC 
Selenium 0.3 1.7d 0.0008 0.005 NC NC 

Thallium 0.2 1d 0.03 0.2 NC NC 

Uranium 0.9 1.87 0.004 0.008 NC NC 
Vanadium 21 41.9 0.04 0.08 NC NC 
Zinc 30.7 50.8 0.001 0.002 NC NC 
a R1sk est1mates are based on reference doses, slope factors, and EPA Reg1on 9 default exposure assumptions 

effective April1996. 
b Background concentrations taken from the Longmire et al. all soil horizons set (Longmire et al. 1995, 1142). 
c NC = noncarcinogen. 
d Maximum detected background value. 
e Cancer risks from cadmium are based solely on inhalation of resuspended dust. 
f Naturally occurring chromium is assumed to exist in a trivalent. 
g Hazard quotient based on biokinetic uptake model. 

maximum concentration value. [Note: UTLs and maximum concentration values are identical to those 
described in Section 3.2.1 (Inorganic Chemicals)]. 

The background risks based on the LANL SAL residential exposure model are provided in Table 3.3.1-1. 
Risks due to background concentration are presented for both noncarcinogenic and carcinogenic 
outcomes. The potential for adverse noncarcinogenic health effects is estimated by a hazard quotient. A 
chemical intake leading to a hazard quotient of up to 1 is not associated with adverse health effects. 
None of the median background concentrations result in hazard quotients greater than 1. The hazard 
quotient of the UTL concentration for manganese exceeds 1 (1.9). However, exposure to naturally 
occurring manganese is not expected to have significant health consequences because of the unlikely 
occurrence of the UTL concentration over an entire exposure area, the conservative assumptions used in 
the exposure assessment, and the margin of safety incorporated into the reference dose. 
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Three of the background inorganic chemicals provided in Table 3.3.1-1 are also carcinogens. Applying 
the default exposure assumptions used for SALs, the lifetime cancer risks due to residential soil exposure 
to background concentrations (UTL column) are estimated at approximately 1 excess case of cancer in 
100,000 people for beryllium; 2 in 100,000 for arsenic; and 2 in 1,000,000,000 for cadmium (carcinogenic 
only by inhalation). EPA uses a range of 1 excess case of cancer in 10,000 people to 1 in 1,000,000 as a 
guidance for an acceptable range of cancer risk (EPA 1990, 0559). 

These background risk estimates provide a frame of reference for risk-based screening assessment and 
site decisions. If a site-specific risk assessment is necessary to further evaluate risks, background risks 
can also be calculated using site/scenario-specific assumptions to assist in any remedial action decisions 
for the site. 

3.3.2 Risk Assessment 

No baseline human health risk assessments were conducted for the PRSs presented in this addendum. 
A preliminary risk evaluation was conducted for uranium at C-15-001. This evaluation consisted of 
comparing the maximum detected concentration to the preliminary remediation goal (PRG) for an 
industrial land use scenario. The comparison indicated that uranium was below the PRG and, therefore, 
no additional evaluation was warranted. 

The risk-based screening assessment for C-15-007 did not identify COPCs as a result of site activities. 
Polycyclic aromatic hydrocarbons (PAHs) were detected and were attributed to the asphalt parking area 
and the asphalt berm located adjacent to the site. The PAHs were evaluated by comparing the maximum 
detected concentration to their industrial PRGs. 

3.4 ECOLOGICAL ASSESSMENT 

In cooperation with the New Mexico Environmental Department and EPA Region 6, the ER Project is 
developing an approach for ecological risk assessment. Further discussion of ecological risk assessment 
methodology will be deferred until a methodology has been approved. 
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4.0 RESULTS OF QUALITY ASSURANCE/QUALITY CONTROL ACTIVITIES 

Samples were collected, processed, and analyzed in accordance with the ER Project Quality Assurance 
Project Plan Requirements for Sampling and Analysis (QAPP) (LANL 1996, 1292). The QA/QC samples 
used to determine the quality and usability of the soil sample data included method blanks, initial and 
continuing calibrations, surrogates, matrix spikes, laboratory control samples, and internal standards. 
These samples were analyzed according to the frequency outlined in EPA's functional guidelines for 
inorganic and organic data review (EPA 1994, 1205 and 1206). A review of the technical quality of the 
data (baseline validation) requires that the data be compared to numerical acceptance criteria established 
either by the analytical laboratory or EPA for the QA samples mentioned above. The data that do not 
meet these criteria are qualified to indicate to the data user those sample results that have potential 
issues associated with sampling handling and analysis. 

The QAIQC data associated with this investigation indicated that 100% of the data are acceptable and 
defensible. Approximately 7% of the data were qualified as estimated undetected (UJ) or estimated (J); 
none of the data were qualified as unusable (R). The qualification of the data because of QAIQC 
problems did not affect the sufficiency of the data for decision-making purposes because the QA/QC 
problems did not affect the usability of the data. The qualified data represent data of good quality, 
reasonable confidence, and suitable for decision-making purposes (EPA 1989, ER 10 No. 56023). The 
QA/QC mechanisms were effective in ensuring the reliability of measured data within expected limits of 
sampling and analytical error. 

This chapter summarizes the results of the data quality evaluation performed on the sample results 
associated with PRSs C-15-001 and C-15-007. Soil samples from these PRSs were collected in 
accordance with the RFI work plan and/or the corresponding sampling plans. The samples from C-15-
001 were analyzed for target analyte list (TAL) metals, uranium, and isotopic uranium, while the samples 
from C-15-007 were analyzed for TAL metals, uranium, SVOCs, and VOCs. The QAIQC problems 
associated with the soils data are summarized in Appendix B (Tables B-1 and B-2) according to request 
number, sample 10, and analytical suite, respectively. 

4.1 ANALYSES FOR C-15-001 - SOIL PILE 

4.1.1 lnorganics 

Two surface soil samples were analyzed for TAL metals at this PRS. Chromium and iron in both samples 
are qualified as J because the laboratory control sample (LCS) recoveries were outside of the established 
limits of 80-120%. The percent recovery for iron was 76.2%, which was slightly below the established 
lower limit. The data are usable because the sample values for iron are approximately one-half of the 
background UTL so the potential low bias does not affect the data comparison. The percent recovery for 
chromium was 121%, which was slightly above the established upper limit. The data are usable because 
the results are potentially biased high and, therefore, may overestimate the true values for chromium. 

Chromium in one sample had matrix spike duplicate recovery of 71.2%, which was below the established 
lower limit of 75%. The datum was not qualified based on the matrix spike duplicate because the matrix 
spike recovery was within the established limits of 75-125%. 

Antimony, selenium, and silver in one sample and cadmium and silver in another sample were detected 
below the estimated detection limit (EOL) and are qualified as J. The sample results have a high degree 
of uncertainty because they cannot be accurately distinguished from the instrument "noise" levels. As a 
result, the data are usable as estimated values, but should be used with caution in the screening 
assessment because they cannot be accurately quantified (see Section 5.1.5). 
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Aluminum, barium, beryllium, cadmium, chromium, copper, iron, manganese, mercury, nickel, vanadium, 
and zinc were detected in the laboratory blanks associated with these samples at or below the method 
detection limits. The sample values for these analytes were greater than 5X the blank values, indicating 
that their presence is not due to contamination, and the data are not qualified. 

4.1.2 Radionuclides 

Two samples had QAIQC issues associated with the radionuclide data. The minimum detectable 
activities (MDAs) were less than the estimated quantitation limit (EQL) for uranium-235. The data are 
qualified as U (nondetect). 

4.2 ANALYSES FOR C-15-007 - SOIL STAIN 

4.2.1 lnorganics 

Thirteen samples had a QAIQC problem with antimony, barium, and mercury because the spike 
recoveries were outside the established limits of 75-125%. The antimony and mercury data were 
undetected and are qualified as UJ. The antimony and mercury data are usable because the recoveries 
of 51.3% and 74.2% were within the range of 30-75%, which results in acceptable, but potentially biased 
low data (EPA 1994, 1206). Therefore, the recoveries were sufficient to detect and quantify the analytes if 
they were present. The recovery for barium of 126.2% was above the established upper limit of 125%; 
the detections are qualified as J+, and the nondetects are not qualified. These data are usable because 
the results are potentially biased high and, therefore, may overestimate the true values. In addition, post
digestion spikes for each analytes resulted in recoveries of 81.6% to 87. 7%. 

Thirteen samples had a QA/QC problem associated with the relative percent differences (RPDs) of the 
laboratory duplicates for several analytes and are qualified as P (professional judgment required). The 
RPDs were above the established limit of 20%. Further review of the data found that the results for 
beryllium and lead should not be qualified because the RPDs met EPA's control limits for soil (±35%, ±2X 
CRDL) (EPA 1994, 1206). The remaining inorganic data are qualified as UJ or J and are usable because 
the RPDs reflect soil heterogeneity and do not affect method precision. 

4.2.2 Organics 

Semivolatile Organic Compounds 

Seven samples from one request number could not be concentrated by the laboratory to a 1 ml final 
volume during the extraction procedure. The samples concentrated to a 10 ml final volume and the 
analytes reported with elevated detection limits. 

Analytes [PAHs and bis(2-ethyhexyl)phthalate)] detected below the estimated quantitation limits (EQLs) 
were qualified as J. The sample results have a high degree of uncertainty because they cannot be 
accurately distinguished from the instrument "noise" levels. As a result, the data are usable as estimated 
values, but should be used with caution in the screening assessment because they cannot be accurately 
quantified (see Section 5.2.7). 

Volatile Organic Compounds 

The area counts for the internal standard d4-1 ,4-dichlorobenzene were less than 50% of the area lower 
limit for three samples. The internal standards were reanalyzed and the area counts for d4-1 A
dichlorobenzene were less than 50% of the area lower limit for two samples. Based on the latter internal 
standard analyses, the data for two samples are qualified as UJ. The data are usable because area 
counts are between 37-44%, were not extremely low (<10%), and did not drop off abruptly, which would 
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indicate a loss of sensitivity (EPA 1994, 1205). Although the data are potentially biased low, the 
instrument was still able to detect and quantify the analytes because its sensitivity and responsiveness 
were not compromised. In addition, the continuing calibrations, the internal standard retention times, and 

. all other internal standard area counts were acceptable. 

4.2.3 Radionuclides 

The radionuclide data had no QA/QC problems associated with the analyses. 
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5.0 SPECIFIC RESULTS, CONCLUSIONS, AND RECOMMENDATIONS 

5.1 PRS C-15-001, SOIL PILE 

PRS C-15-001 is a soil pile in the area of Firing Site G. Two samples were collected in 1995, but they 
were not analyzed for isotopic uranium, which was necessary to adequately characterize the site. Four 
soil samples were collected from two locations in 1997 (Figure 5.1-1 ). The four samples collected in 1997 
were taken from the same location as those samples collected in 1995. This addendum reflects the 
results from the collection of all of the samples and is considered a continuation of the Phase I sampling. 
In all, six samples were collected from two locations to characterize this PRS. 

5.1.1 History 

The history of the site is unknown. It was noted in a 1988 environmental restoration (ER) site 
reconnaissance visit. 

5.1.2 Description 

PRS C-15-001 is described in Section 8.5 of the OU 1086 RFI Work Plan (LANL 1993, 1087). That 
section states only that during the 1988 ER site reconnaissance visit, a soil pile contaminated with 
radionuclides was noted. This pile is denoted in the SWMU report as AOC C-15-001. 

5.1.3 Previous Investigations 

No previous investigations have been conducted at this site, prior to 1995. 

5.1.4 Field Investigation 

5.1.4.1 Results of Field Surveys 

Radiological surveys were conducted immediately before sampling to help characterize the PRS and to 
establish health and safety conditions for on-site workers. No readings above background were reported 
from this radiological survey. 

5.1.4.2 Results of Field Screening 

HE spot tests were conducted at these sample locations prior to the start of any intrusive activities as 
required by OX Division. No positive results were obtained, and HE was not a COPC at this PRS, so no 
HE samples were collected for offsite laboratory analysis. 

Radiological screening at the sample locations consisted of screening the actual soil being sampled. No 
readings were noted that would have entailed special labeling or packaging of samples being sent offsite 
for analysis. 

5.1.4.3 Sample Collection and Submittal for Analysis 

In 1995 the sampling objective at PRS C-15-001 was to determine whether contamination was present 
that could be associated with site activities. In 1997 the sampling objective was to determine if the 
uranium found in 1995 was natural or depleted in origin. Figure 5.1.4.3-1 shows the sample locations and 
results and Table 5.1.4.3-1 summarizes the sampling conducted at this PRS. 

The samples collected were submitted to an offsite laboratory in accordance with the RFI Work Plan 
(LANL 1993, 1 087). The two samples collected in 1995 were analyzed for TAL metals and total uranium. 
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TABLE 5.1.4.3-1 
SUMMARY OF SAMPLES TAKEN - PRS C-15-001 

Location Sample ID 
ID 

15-2347 0215-95-
0275 

15-2347 0215-97-
0093 

15-2347 0215-97-
0094 

15-2348 0215-95-
0276 

15-2348 0215-97-
0095 

15-2348 0215-97-
0096 

@ Batch Number 
* Request Number 

Depth Date 
(in) Collected 

0-3 7/13/95 

0-4 8/18/97 

18-20 8/18/97 

0-6 7/13/95 

0-6 8/18/97 

18-22 8/18/97 

Matrix TAL Total Isotopic 
Metals@ Uranium@ Uranium* 

Soil 9507269 9507269 NA 

Soil NA NA 3582R 

Soil NA NA 3582R 

Soil 9507269 9507269 NA 

Soil NA NA 3582R 

Soil NA NA 3582R 

The four samples collected in 1997 were analyzed only for isotopic uranium. All samples were analyzed 
within the prescribed holding times. 

5.1.5 Evaluation of Inorganic Chemicals 

Chromium, copper, and uranium were detected in the surface soil at concentrations greater than their 
respective background UTLs (Table 5.1.5-1 and Figure 5.1.4.3-1 ). Silver, which does not have a 
background UTL, was also detected in the surface soil and qualified as J because the concentrations 
were below the EDLs (Section 4.1.1 ); these results are presented in Table 5.1.5-1. These inorganics 
were carried forward to the SAL comparison stage. All other inorganics, including the antimony and 
selenium data qualified as J (Section 4.1.1 ), were either undetected or detected below their respective 
background UTLs and were eliminated from further evaluation. 

TABLE 5.1.5-1 
INORGANIC CHEMICALS WITH CONCENTRATIONS AT OR ABOVE BACKGROUND SCREENING 

VALUES FOR PRS C-15-001 

Sample ID Location Depth Chromium Copper Silver Uranium 
ID (in) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

SAL N/A• N/A• 210 2800 380 230b 

soil UTL N/A8 NJA• 19.3 15.5 Not Available 5.45 

0215-95-0275 15-2347 0-3 22.6(J) 21.2 0.4(J) 55 

0215-95-0276 15-2348 0-6 9.0(J) 20.6 0.4(J) 14.2 

• N/A = not applicable 
b SAL for uranium is based on systemic effects. 
Note: Values in cells with bold borders are greater than background 

5.1.6 Evaluation of Radionuclides 

Isotopic uranium, uranium-234, uranium-235, and uranium-238, were detected in the surface soil at 
concentrations greater than their respective background UTLs (Table 5.1.6-1 and Figure 5.1.4.3-1 ). 
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Uranium, as mentioned in Section 5.15, was also detected at concentrations above its background UTL. 
These radionuclides were carried forward to the SAL comparison stage. The isotopic uranium ratios 
(U-238:U-234 was approximately 1:1) indicated that the uranium detected at this PRS was natural 
uranium. Therefore, based on the isotopic uranium data, uranium detected at C-15-001 was considered 
to be natural uranium and the comparison of uranium concentrations greater than background was to the 
natural uranium SAL of 29 mg/kg (Table 5.1.6-1 ). No other radionuclides were analyzed for at this PRS. 

TABLE 5.1.6-1 
RADIONUCLIDES WITH CONCENTRATIONS AT OR ABOVE BACKGROUND SCREENING VALUES 

FOR PRS C-15-001 

SampleiD 

a N/A = not applicable 
b SAL for uranium is based on radionuclide effects for natural uranium. 
Notes: Values in cells with bold borders are detections. 

Values in shaded cells are detections greater than SALs. 

5.1. 7 Evaluation of Organic Chemicals 

No organics were analyzed for at this PRS. 

5.1.8 Risk-Based Screening Assessment 

Chromium, copper, and silver were detected at concentrations below their respective SALs (Table 5.1.5-
1 ). The chromium concentration above background was approximately an order of magnitude below its 
SAL, copper concentrations were approximately two orders of magnitude below its SAL, and silver 
concentrations were approximately three orders of magnitude below its SAL. These inorganics were 
submitted to a multiple chemical evaluation (MCE) for noncarcinogens. 

Uranium was detected at a concentration greater than it natural uranium SAL of 29 mg/kg and was 
retained as a COPC (Table 5.1.6-1). Isotopic uranium, uranium-234, uranium-235, and uranium-238, was 
analyzed at a later date following additional Phase I sampling and was detected below the individual SALs 
(Table 5.1.6-1 ). The isotopic uranium was not submitted to an MCE for radionuclides because total 
uranium was retained as a COPC based on the SAL comparison. 

Multiple Chemical Evaluation 

The MCE included three analytes in the noncarcinogenic effects category (Table 5.1.8-1). The sum of the 
normalized concentrations for these analytes was 0.1, which is below the target value of 1.0. Based on 
this evaluation, it is unlikely that there was the potential for an unacceptable risk to human health from 
combined effects. Therefore, chromium, copper, and silver were not evaluated further. 
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TABLE 5.1.8-1 
MULTIPLE CHEMICAL EVALUATION FOR SOIL SAMPLES FROM PRS C-15-001 

Chemical Location SampleiD Maximum Soil SAL Normalized 
ID Sample Value Values 

Noncarcinogenic Effects (mg/kg) 
Chromium 15-2347 0215-095-0275 22.6(J) 210 0.1 

Copper 15-2347 0215-095-0275 21.2 2800 0.008 
Silver 15-2347 0215-095-0275 0.4(J) 380 0.001 

Total: 0.1 

5.1.9 Human Health Risk Assessment 

A preliminary risk evaluation was conducted at this PRS for natural uranium to determine if additional 
investigations were warranted. A preliminary remediation goal (PRG) for natural uranium was derived 
using RESRAD 5. 70 (Appendix C). The PRG was calculated based on the expected land use, which is 
industrial or continued Laboratory use, for this site. LANL site-specific exposure input parameters were 
used in the model (LANL 1996, ER ID No. 54849) and included an exposure area of21 m2

, a depth of0.7 
m, and an exposure limit of 15 mremlyr. The PRG was calculated to be 496 mg/kg or 708 pCilg. 

The detected concentrations of uranium at this PRS were compared to the PRG derived using RESRAD 
5. 70. This comparison indicated that the maximum detected concentration (55 mg/kg) of natural uranium 
was well below the PRG based on an industrial land use and a 15 mrem/yr exposure limit. Therefore, the 
concentrations of uranium at this PRS do not pose an unacceptable risk to human health. 

5.1.9.1 Review of COPCs and Extent of Contamination 

The only COPC identified at this PRS by the Phase I sampling and the risk-based screening assessment 
was natural uranium. The PRS encompasses an area of approximately 21 m2 and is surrounded by an 
asphalt road. The subsurface soil samples (18-24 in) recently collected and analyzed for isotopic uranium 
indicated that isotopic uranium concentrations were at or below background. Therefore, because the PRS 
is small with definite boundaries and the soil data indicated that the contamination was confined to the 
surface soil, the extent of contamination has been defined. 

5.1.10 Preliminary Ecological Assessment 

The PRS has not been evaluated for the potential for ecological risk. The PRS will be evaluated once the 
ecological risk assessment methodology has been implemented by the Laboratory. 

5.1.11 Conclusions and Recommendations 

Based on NFA Criterion 5, the PRS has been characterized and the available data indicated that 
contaminants of concern were either not present or were present at concentrations that would pose an 
acceptable level of risk under current and future land use (NMED et al. 1995, 1328), C-15-001 has been 
proposed for NFA based on human health. 

5.2 PRS C-15-007, SOIL STAIN 

PRS C-15-007 is a stained soil pile located under a metal transportainer designated TA-15-372. Sixteen 
soil samples were collected from seven locations in this Phase I sampling effort (Figure 5.2-1). 
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5.2.1 History 

The history of the site is unknown. It was noted in a 1988 environmental restoration (ER) site 
reconnaissance visit. 

5.2.2 Description 

PRS C-15-007 is described in Section 10.1.2 in the OU 1086 RFI Work Plan (LANL 1993, 1087). That 
section states only that during the 1988 ER site reconnaissance visit, visibly stained soil was noted 
outside the west comer of building TA-15-194. Based on interviews with site personnel, it is believed that 
the stain was mineral oil, which, according to the Material Safety Data Sheet (MSDS), does not contain 
polychlorinated biphenyls (PCBs) or PAHs. The work plan also states that the area is now covered by a 
metal transportainer designated TA-15-372. PRS C-15-007 is immediately adjacent to an aboveground 
mineral oil storage tank, (TA-15-261), which is surrounded by an asphalt berm. 

5.2.3 Previous Investigations 

No previous investigations have been conducted at this site. 

5.2.4 Field Investigation 

5.2.4.1 Results of Field Surveys 

Radiological surveys were conducted immediately before sampling to help characterize the PRS and to 
establish health and safety conditions for on-site workers. No elevated readings were reported from this 
radiological survey. 

5.2.4.2 Results of Field Screening 

HE spot tests were conducted at these sample locations prior to the start of any intrusive activities as 
required by OX Division. No positive results were obtained. Because HE was not a COPC at this PRS, 
no HE samples were collected for offsite laboratory analysis. 

PID readings were conducted in a 8' x 16' grid within each 2' x 2' square prior to the start of any intrusive 
activities. No readings above background were detected. The grid was used only for PID determination, 
as an aid to determine where soil samples should be collected. Because no readings above background 
were detected, biasing of soil samples was done visibly, based on stained soil or drainage patterns. 

Radiological screening at the sample locations consisted of screening the actual soil being sampled. No 
readings were encountered that would have entailed special labeling or packaging of samples being sent 
offsite for analysis. 

5.2.4.3 Sample Collection and Submittal for Analysis 

The objective of sampling at PRS C-15-007 was to determine whether contamination was present in the 
stained soil that could be associated with site activities. Figure 5.2.4.3-1 shows the sample locations and 
results, and Table 5.2.4.3-1 summarizes the sampling conducted at this PRS. 

The samples collected were submitted to an offsite laboratory in accordance with the Sampling and 
Analysis Plan (SAP) for PRS C-15-007. The SAP required collection at 3 locations within the stain at two 
depths and 2 locations downgradient from the stain. After the transportainer was moved and apparent 
stains were visible, the field team increased the sample collection scheme to include additional samples, 
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TABLE 5.2.4.3-1 
SUMMARY OF SAMPLES TAKEN - PRS C-15-007 

Location Sample Depth Date Matrix TAL Total SVOCs* VOCs* 
ID ID (in) Collected Metals* Uranium* 

15-2575 0215-97- 0-6 8/18/97 Soil 3588R 3589R 3587R NA 
0075 

15-2575 0215-97- 12-16 8/18/97 Soil 3588R 3589R 3587R 3587R 
0076 

15-2575 0215-97- 24-28 8/18/97 Soil 3588R 3589R 3587R 3587R 
0077 

15-2576 0215-97- 0-6 8/18/97 Soil 3588R 3589R 3587R NA 
0078 

15-2576 0215-97- 12-18 8/18/97 Soil 3588R 3589R 3587R 3587R 
0079 

15-2576 0215-97- 24-30 8/18/97 Soil 3588R 3589R 3587R 3587R 
0080 

15-2577 0215-97- 0-6 8/18/97 Soil 3588R 3589R 3587R 3587R 
0081 

15-2577 0215-97- 12-18 8/18/97 Soil 3588R 3589R 3587R 3587R 
0082 

15-2577 0215-97- 30-35 8/18/97 Soil 3588R 3589R 3587R 3587R 
0083 

15-2578 0215-97- 6-12 8/18/97 Soil 3588R 3589R 3587R 3587R 
0084 

15-2579 0215-97- 15-21 8/18/97 Soil 3588R 3589R 3587R 3587R 
0085 

15-2580 0215-97- 6-12 8/18/97 Soil 3588R 3589R 3587R 3587R 
0086 

15-2581 0215-97- 15-21 8/18/97 Soil 3588R 3589R 3587R 3587R 
0087 

15-2579 0215-97- 0-6 9/2/97 Soil NA NA 3655R NA 
0089 

15-2579 0215-97- 15-21 9/2/97 Soil NA NA 3655R NA 
0090 

15-2579 0215-97- 30-36 9/2/97 Soil NA NA 3655R NA 
0091 

• Request Number 

both downgradient from the stains and within the stains. The stains appeared in several grid locations, 
and were not continuous, but spotty. The stains were small and slightly darker than the surrounding soil. 
Four sample locations (15-2575, 15-2576, 15-2577, and 15-2580) were collected from the stained soil, 
three from 3 depths, and the fourth from 1 depth. Three locations (15-2578, 15-2579, and 15-2581) were 
chosen downgradient of the stains. These locations were sampled at depth. When PAHs were reported 
by quick-turnaround fixed laboratory results at depth in location 15-2579, three additional samples were 
collected within 1 0 inches of the sample location at three depths tc more fully characterize the nature and 
extent of these PAHs. 

The thirteen initial samples collected were analyzed for TAL metals, total uranium, and SVOCs. The 
subsurface samples were additionally analyzed for VOCs. The three additional samples were analyzed 
for SVOCs only. All samples were analyzed within the prescribed holding times. 
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5.2.5 Evaluation of Inorganic Chemicals 

Copper, lead, and zinc were detected in the surface soil (0-6 in) and the subsurface soil (12-21 in) at 
· concentrations above their respective background UTLs (Table 5.2.5-1 and Figure 5.2.4.3-1). However, 

TABLE 5.2.5-1 
INORGANIC CHEMICALS WITH CONCENTRATIONS AT OR ABOVE BACKGROUND 

SCREENING VALUES FOR PRS C-15-007 

Sample ID Location ID Depth Copper Zinc 
(in) (mg/kg) (mg/kg) 

SAL NtA• NtA• 2800 23,000 
soil UTL N/A8 NtA• 15.5 50.8 

0215-97-0075 15-2575 0-6 19 58 
0215-97-0076 15-2575 12-18 110 110 
0215-97-0077 15-2575 24-30 3.3 39 
0215-97-0078 15-2576 0-6 22 59 
0215-97-0079 15-2576 12-18 49 75 
0215-97-0080 15-2576 24-30 10 46 
0215-97-0081 15-2577 0-6 270 71 
0215-97-0082 15-2577 12-18 38 63 
0215-97-0083 15-2577 24-30 4.5 40 
0215-97-0084 15-2578 6-12 31 110 
0215-97-0085 15-2579 15-21 37 77 
0215-97-0086 15-2580 6-12 33 67 
0215-97-0087 15-2581 15-21 16 53 

a N/A = not applicable 
Note: Values in cells with bold borders are greater than background 

subsurface soil samples at depths of 24-30 inches did not detect any inorganics above background. 
Statistical analyses of the lead and zinc data from the samples collected between 0-21 inches indicated 
that the distributions of the site data for lead was not statistically different from background (Table 5.2.5-
2). As a result, lead was not evaluated further, while copper and zinc were carried forward to the SAL 
comparison stage. 

All other inorganics were either undetected or detected below their respective background UTLs and were 
eliminated from further evaluation. 

TABLE 5.2.5-2 
P-VALUES* FROM STATISTICAL TESTS FOR COMPARISON OF SITE DATA TO 

BACKGROUND FOR PRS C-15-007 

Analytes Gehan Test Quantile Test 
Lead 0.6 0.6 
Zinc 0.001 0.03 

* See Sect1on 3.2.1 of th1s report for an explanation of p-values. 
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5.2.6 Evaluation of Radionuclides 

Uranium was detected at concentrations below its background UTL of 5.45 mg/kg in all samples collected 
from this PRS. Therefore, uranium was not evaluated further and no other radionuclides were analyzed 
for at this PRS. 

5.2. 7 Evaluation of Organic Chemicals 

Tetrachloroethene was detected at a concentration of 0.01 mg/kg in one subsurface soil sample (0215-97-
0083) at a depth of 24-30 inches (Figure 5.2.4.3-1 ). Bis(2-ethylhexyl}phthalate was detected in two 
subsurface soil samples (0215-97-0080 and 0215-97-0084) at concentrations of 0.05 mg/kg and 0.06 
mg/kg (Figure 5.2.4.3-1) from 24-30 inches and 15-21 inches, respectively. In addition, dibenzofuran was 
detected at a concentration of 2.1 mg/kg in one surface soil sample (0215-97-0089) at a depth of 0-6 
inches (Figure 5.2.4.3-1). These analytes were carried forward to the SAL comparison stage. Except as 
noted below, no other SVOCs or VOCs were detected in the surface or subsurface soil at this PRS. 

Several PAHs were detected and reported in one subsurface soil sample (0215-97-0085) at a depth of 15-
21 inches (Table 5.2.7-1 and Figure 5.2.4.3-1). The PAHs detected were benzo(a)pyrene, 
benzo(k)fluoranthene, fluoranthene, phenanthrene, and pyrene. The PAHs were detected in other 
samples collected and analyzed during the Phase I sampling. A review of the chromatograms associated 
with the samples indicated that a number of small peaks were identified as PAH compounds, but were not 
initially quantified by the laboratory due to the extremely small areas under the peaks. Upon request, the 
laboratory quantified the PAH volume for several samples. These concentrations were qualified as J 
because they were below the EQLs (Section 4.2.2). Therefore, PAHs appear to be present across the 
PRS at concentrations lower than those reported for sample 0215-97-0085. The sample location at which 
the higher PAHs were detected was resampled to obtain a vertical profile of the PAHs present. Samples 
were collected from within a foot of the original sample at 0-6 inches, 15-21 inches, and 24-36 inches. 
The PAHs were only detected in the surface soil sample (0215-97-0089) and not in the subsurface soil 
samples (Table 5.2.7-1 and Figure 5.2.4.3-1). 

The presence of the PAHs at this PRS is not associated with site activities. The area has been covered 
by a transportainer containing a transformer with non-PCB oil and assorted equipment. An inspection of 
the interior and exterior of the transportainer indicated that there were no visible leaks from the 
transportainer onto the soil. The stained soil, which is the reason for sampling this area, was present at 
this site prior to the transportainer being placed there. The mineral oil that is stored adjacent to the PRS 
and used for electrical insulating does not contain any PCBs or PAHs based on the MSDS and is 
surrounded by an asphalt berm. No other source of PAHs is present at this facility other than runoff from 
the asphalt pavement adjacent to the soil, which drains in a northwesterly direction towards the area with 
the reported concentrations of PAHs, and the asphalt berm located approximately 6ft from the site, which 
also drains towards the sample location with the reported PAHs (Figure 5.2.4.3-1}. In addition, the fill 
material used in this area has been described as base course and may contain small pieces of asphalt. 
As mentioned in Section 3.2.3, the PAH compounds [e.g., benzo(a)pyrene, benzo(b)fluoranthene, pyrene, 
etc.) have been detected at many PRSs throughout the Laboratory and associated with asphalt runoff 
(e.g., paved areas and roofs} as well as from incomplete combustion (e.g., incinerators, forest fires, or 
vehicle exhaust) (ATSDR 1995; Bradley et al. 1994; Menzie et al. 1992; Butler et al. 1984; Edwards 
1983). In most cases, these chemicals are detected in areas influenced by these types of non-PRS
related sources, e.g., storm water outfalls, ditches next or near paved driveways or roads, etc. The PAHs 
at C-15-007 are, therefore, not evaluated in the screening assessment (Section 5.2.8}, because only 
those chemicals believed or suspected of being associated with a release from a PRS as a result of site 
activities are retained and subjected to the screening assessment process. 

Although the PAHs were not evaluated by the screening assessment process, a preliminary risk 
evaluation of the PAHs was conducted to provide a perspective of the potential health risks. These risk 
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TABLE 5.2.7-1 
PAHS DETECTED IN THE SOIL ATPRS C-15-007 

Sample ID Location Depth Acenaphthene Anthracene Benzo(a)- Benzo(a)pyrene Benzo(b)-
ID (in) (mg/kg) (mg/kg) anthracene (mg/kg) fluoranthene 

(mg/kg) (mg/kg) 
SALs N/A8 N/Aa 2200 18,000 0.61 0.061 0.61 
EQLs N/Aa N/Aa 0.4 0.4 0.4 0.4 0.4 

0215-97-0079 15-2576 12-18 0.4(U)b 0.4(U) 0.2(J) 0.2(J) 0.2(J) 
0215-97-0080 15-2576 24-30 0.4(U) 0.4(J) 0.01(J) 0.1(J) 0.1(J) 
0215-97-0083 15-2577 24-30 0.4(U) 0.4(U) 0.4(U) 0.4(U) 0.4(U) 
0215-97-0084 15-2578 15-21 3.9(U) 3.9(U) 0.4(J) 0.4(J) 0.4(J) 
0215-97-0086 15-2580 6-12 3.8(U) 3.8(U) 0.4(J) 0.6(J) 0.6(J) 
0215-97-0087 15-2581 15-21 0.4(U) 0.4(U) O.O(J) 0.08(J) 0.06(J) 
0215-97-0085 15-2579 15-21 0.4(U) 0.4(U) 0.4(U) 0.4 0.4(U) 
0215-97-0089 15-2579 0-6 3.0 4.1 5.1 6.0 6.4 

-

SampleiD Location Depth Benzo{g,h,i)- Benzo(k)- Chrysene lndeno(1 ,2,3-cd)- Fluoranthene 
ID (in) perylene fluoranthene (mg/kg) pyrene (mg/kg) 

(mg/kg) (mg/kg) (mglkg) 
SALs N/Aa N/Aa 1900C 6.1 61 0.61 2600 
EQLs N/A8 N/Aa 0.4 0.4 0.4 0.4 0.4 

0215-97-0079 15-2576 12-18 0.4(U) 0.2(J) 0.2(J) 0.4(J) 0.3(J) 
' 0215-97-0080 15-2576 24-30 0.05(J) 0.1(J) 0.1(J) 0.05(J) 0.2(J) I 

0215-97-0083 15-2577 24-30 0.4(U) 0.4(J) 0.4(U) 0.4(U) 0.06(J) 
0215-97-0084 15-2578 15-21 3.9(U) 0.5(J) 0.5(J) 3.9(U) 0.9(J) 
0215-97-0086 15-2580 6-12 3.8(U) 0.6(J) 0.5(J) 0.4(J) 1.0(J) 
0215-97-0087 15-2581 15-21 0.4(U) 0.06(J) 0.07(J) 0.05(J) 1.0(J) 
0215-97-0085 15-2579 15-21 0.4(U) 0.4 0.4(U) 0.4(U) 0.7 I 

0215-97-0089 15-2579 0-6 ···---~·o_.-L__._3.3_. L__ _§.9 3.0 14 
- ----- ------ ---

• N/A = not applicable 
b U indicates that the analyte was undetected at that detection limit. 
c Toxicity criteria are not available for benzo(g,h,i)perylene; therefore, the toxicity criteria for pyrene were used as surrogates based on similarity in chemical structure. 
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Sample ID Location Depth 
ID (In) 

SALs NfA• NfA• 
EQLs NfA• NJA• 

0215-97-0079 15-2576 12-18 
0215-97-0080 15-2576 24-30 
0215-97-0083 15-2577 24-30 
0215-97-0084 15-2578 15-21 
0215-97-0086 15-2580 6-12 
0215-97-0087 15-2581 15-21 
0215-97-0085 15-2579 15-21 
0215-97-0089 15-2579 0-6 
• NIA = not applicable 

Results of Quality Assurance/Quality Control Activities 

TABLE 5.2. 7-1 
PAHS DETECTED IN THE SOIL ATPRS C-15-007 

Continued 

Fluorene Naphthalene Phenanthrene 
(mg/kg) (mg/kg) (mg/kg) 

2300 1000 18,oooc 
0.4 0.4 0.4 

0.4(U)b 0.4(U) 0.4(U) 
0.4(U) 0.4(U) 0.1(J) 
0.4(U) 0.4(U) 0.04(J) 
3.9(U) 3.9(U) 0.6(J) 
3.8(U) 3.8(U) 0.6(J) 
0.4(U) 0.4(U) 0.06(J) 
0.4(U) 0.4(U) 0.6 

3.4 5.8 17 

Pyrene 
(mglkg) 

1900 
0.4 

0.3(J) 
0.2(J) 
0.05(J) 
0.7(J) 
0.8(J) 
1.0(J) 

0.6 
12 

b U indicates that the analyte was undetected at that detection limit. 
c Toxicity criteria are not available for phenanthrene; therefore, the toxicity criteria for anthracene were used as surrogates based on similarity in chemical structure. 
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estimates are screening-level in nature and were calculated using the EPA Region 9 PRGs for industrial 
soil (EPA 1996, 1351 ). An estimate of the cancer risk range and hazard index range for the PAHs 
detected at this PRS were calculated by dividing the maximum detected concentrations by the industrial 
PRGs for each chemical (Table 5.2.7-2). The total carcinogenic risk and noncarcinogenic hazard index 
were estimated by summing the risk or hazard quotient for each chemical. The carcinogenic chemicals 
(benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, and 
indeno(1 ,2,3-cd)pyrene) were detected concentrations ranging from 0.01 mg/kg to 6.4 mg/kg. The 
industrial PRGs for these chemicals are 2.6 mg/kg, 0.26 mg/kg, 2.6 mg/kg, 26 mg/kg, 260 mg/kg, and 2.6 
mg/kg, respectively (Table 5.2.7-2). The noncarcinogenic chemicals (acenaphthene, anthracene, 
benzo(g,h,i)perylene, fluorarithene, fluorene, naphthalene, phenanthrene, and pyrene) were detected at 
concentrations ranging from 0.04 mg/kg to 17 mg/kg. The industrial PRGs for these chemicals are 11,000 
mg/kg, 160,000 mg/kg, 20,000 mg/kg, 27,000 mg/kg, 18,000 mg/kg, 4400 mg/kg, 160,000 mg/kg, and 
20,000 mg/kg, respectively (Table 5.2.7-2). The J qualified PAH data did not affect the risk evaluation 
because the concentrations were an order of magnitude below the maximum detected values used in the 
PRG comparison. The estimated cancer risk is approximately 3X10-5, which is in the middle of EPA's 
target risk range of 10""' to 10-e (EPA 1990, 0559). The estimated hazard index is approximately 0.002, 
which is below the target hazard index value of 1.0. Based on these comparisons, the PAHs detected at 
this PRS do not present an unacceptable risk to human health under the appropriate land use scenario, 
and are probably associated with the asphalt parking lot and berm adjacent to the PRS. 

TABLE 5.2. 7-2 
INDUSTRIAL PRG COMPARISONS FOR PAHs DETECTED ATPRS C-15-007 

Analytes 

Acenaphthene 
Anthracene 

Benzo(g,h,i)perylene 
Fluoranthene 

Fluorene 
Naphthalene 

Phenanthrene 
Pyrene 

Hazard Index 

Benzo( a)anthracene 
Benzo(a)pyrene 

Benzo(b )fluoranthene 
Benzo(k)fluoranthene 

Chrysene 
lndeno(1 ,2,3-cd)pyrene 
Estimated Cancer Risk 

Maximum Detected 
Concentrations 

Noncarcinogenic PAHs 
3.0 
4.1 
3.0 
14 
3.4 
5.8 
17 
12 

Carc1nogemc PAHs 
5.1 
6.0 
6.4 
3.3 
5.9 
3.0 

Industrial 
PRGs 

11,000 
160,000 
20,0008 

27,000 
18,000 
4400 

160,000b 
20,000 

2.6 
0.26 
2.6 
26 
260 
2.6 

Estimated Risk 

0.0003 
0.00003 
0.0002 
0.0005 
0.0002 
0.001 

0.0001 
0.0006 
0.002 

2X10.e 
2X10-5 
3X10.e 
1x1o·J 
2X10.s 
1X10.e 
3X10-5 

.. 
a Toxicity criteria are not available for benzo(g,h,l) perylene: therefore, the tox1aty cntena for pyrene were used 
as surrogates based on similarity in chemical structure. 
b Toxicity criteria are not available for phenanthrene: therefore, the toxicity criteria for anthracene were used as 
surrogates based on similarity in chemical structure. 

5.2.8 Risk-Based Screening Assessment 

Copper and zinc were detected in ten soil samples at concentrations greater than background. The 
concentrations ranged from 16 mg/kg to 270 mg/kg for copper and 53 mg/kg to 110 mg/kg for zinc (Table 
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5.2.5-1). The copper concentrations were an order of magnitude below the SAL of 2800 mg/kg and the 
zinc concentrations were more than two orders of magnitude below the SAL of 23,000 mg/kg. These 
analytes were submitted to an MCE for noncarcinogens to determine if there was the potential for 
combined toxicity (Table 5.2.8-1). 

Tetrachloroethene was detected in one subsurface soil sample at a concentration of 0.01 mg/kg, which 
was more than two orders of magnitude below the soil SAL of 5.4 mg/kg. The detected concentration of 
tetrachloroethene is associated with a cancer risk of approximately 2X10"9 (estimated by dividing the 
concentration by the residential preliminary remediation goal, i.e., the SAL value), which is below the 
lower end of EPA's target risk range (EPA 1990, 0559). Bis(2-ethylhexyl)phthalate, a common laboratory 
contaminant, was detected at concentrations of 0.05 mg/kg and 0.06 mg/kg, which were more than two 
orders of magnitude below the soil SAL of 32 mg/kg. Dibenzofuran was detected in one surface soil 
sample at a concentration of 2.1 mg/kg, which was two orders of magnitude below the soil SAL of 250 
mg/kg, i.e., a hazard quotient of 0.008 (the detected concentration divided by the residential preliminary 
remediation goal, i.e., the SAL value). Dibenzofuran was submitted to the MCE for noncarcinogens, while 
bis(2-ethylhexyl)phthalate and tetrachloroethene were submitted to an MCE for carcinogens related to site 
activities. 

Multiple Chemical Evaluation 

The MCEs included three analytes in the noncarcinogenic effects category and two analytes in the 
carcinogenic effects category (Table 5.2.8-1 ). The sum of the normalized concentrations for these 
analytes was 0.1 for noncarcinogens and 0.004 for carcinogens, which are below the target value of 1.0. 
Based on this evaluation, it is unlikely that there is the potential for an unacceptable risk to human health 
from combined effects. Therefore, bis(2-ethylhexyl)phthalates, copper, dibenzofuran, tetrachloroethene, 
and zinc were not evaluated further. 

TABLE 5.2.8-1 
MULTIPLE CHEMICAL EVALUATION FOR SOIL SAMPLES FROM PRS C-15-007 

Chemical Location Sample ID Maximum Soli SAL Normalized 
ID Sample Value Values 

Noncarcinogenic Effects (mg/kg) 
Copper 15-2577 0215-97-0081 270 2800 0.1 

Dibenzofuran 15-2579 0215-97-0089 2.1 250 0.008 
Zinc 15-2578 0215-97-0084 110 23,000 0.005 

Total: 0.1 
Carcinogenic Effects (mg/kg) 

Bis(2-ethylhexyl)- 15-2578 0215-97-0084 0.06 32 0.002 
phthalate 

Tetrachloroethene 15-2577 0215-97-0083 0.01 5.4 0.002 
Total: 0.004 

5.2.9 Human Health Risk Assessment 

No baseline human health risk assessment was performed for this PRS. 

5.2.9.1 Review of COPCs and Extent of Contamination 

The surface and subsurface soil within the PRS has been extensively sampled and no COPCs have been 
identified by the risk-based screening assessment. 
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5.2.10 Preliminary Ecological Assessment 

· The PRS has not been evaluated for the potential for ecological risk. The PRS will be evaluated once the 
ecological risk assessment methodology has been implemented by the Laboratory. 

5.2.11 Conclusions and Recommendations 

Based on NFA Criterion 5, the PRS has been characterized and the available data indicated that 
contaminants of concern were either not present or were present at concentrations that would pose an 
acceptable level of risk under future land use (NMED et al. 1995, 1328), C-15-007 is proposed for NFA 
based on human health. 
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Appendix A RFI Characterization Data 

APPENDIX A 
RFI CHARACTERIZATION DATA 

. The Phase I sampling data used to characterize the PRSs presented in this addendum to the TA-15 RFI 
report have not yet been loaded into the Facility Information Management and Display (FIMAD) database. 
Once the data has been edited and placed in FIMAD, the data can be provided upon request. 
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Appendix B Data Quality Evaluation 

TABLE B-1 
DATA QUALITY EVALUATION OF SAMPLES COLLECTED FROM PRS C-15-001 

Request 
Number 
70088 

69184 

September 24, 1997 

M97141.RFI 

SampleiD Suite 

0215-95-0275, lnorganics 
-0276 

0215-95-0275, 
-0276 

Comments 

Chromium had percent recovery in the 
laboratory control sample (LCS) outside of the 
established limits of 80-120%. The percent 
recovery for chromium was 121% and the data 
are qualified as J. The data are usable because 
the results are potentially biased high and, 
therefore, may overestimate the true values for 
chromium. 
Chromium had matrix spike duplicate recovery 
of 71.2%, which was below the established 
lower limit of 75%. The data is not qualified 
based on the matrix spike duplicate because the 
matrix spike recovery was within the established 
limits of 75-125%. 
Iron had percent recovery in the laboratory 
control sample (LCS) outside of the established 
limits of 80-120%. The percent recovery for iron 
was 76.2%, which is slightly below the 
established lower limit. The data are usable 
because the sample values for iron are 
approximately one-half of the background UTL 
so the potential low bias does not affect the data 
comparison. 
Antimony, selenium, and silver in 0215-95-0275 
and cadmium and silver in 0215-95-0276 were 
detected below the estimated detection limits 
(EDLs) and are qualified as J. The sample 
results have a high degree of uncertainty 
because they cannot be accurately distinguished 
from the instrument "noise" levels. As a result, 
the data are usable as estimated values, but 
should be used with caution in the screening 
assessment because they cannot be accurately 
quantified. 
Aluminum, barium, beryllium, cadmium, 
chromium, copper, iron, manganese, mercury, 
nickel, vanadium, and zinc were detected in the 
laboratory blanks associated with these samples 
at or below the method detection limits. The 
sample values for these analytes were greater 
than 5X the blank values indicating that their 
presence is not due to contamination. The data 
are not qualified and are usable as reported in 
the screening assessment. 
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Appendix B Data Quality Evaluation 

TABLE B-2 
DATA QUALITY EVALUATION OF SAMPLES COLLECTED FROM PRS C-15-007 

Request 
Number 
3588R 

3587R 

September 24, 1997 

M97141.RFI 

Sample 10 Suite 

0215-97-0075, lnorganics 
-0076,-0077, 
-0078,-0079, 
-0080,-0081, 
-0082,-0083, 
-0084,-0085, 
-0086,-0087 

0215-97-0075, SVOCs 
-0076,-0078, 
-0081,-0082, 
-0084,-0086 

Comments 

Antimony, barium, and mercury had the spike 
recoveries were outside the established limits of 
75-125%. The antimony and mercury data were 
undetected and should be qualified as UJ. The 
antimony and mercury data are usable because the 
recoveries of 51.3% and 74.2% were within the 
range of 30-74%, which results in acceptable, but 
potentially biased low data (EPA 1994, 1206). 
Therefore, the recoveries were sufficient to detect 
and quantify the analytes if they were present. The 
recovery for barium of 126.2% was above the 
established upper limit of 125% and the data were 
qualified as J+. These data are usable because the 
results are potentially biased high and, therefore, 
may overestimate the true values. In addition, 
post-digestion spikes for each analytes resulted in 
recoveries of 81.6% to 87.7%. 
Several analytes had relative percent differences 
(RPDs) of the laboratory duplicates were above the 
established limit of 20%. Further review of the data 
found that the results for beryllium and lead should 
not be qualified because the RPDs met EPA's 
control limits for soil (±35%, ±2X CRDL) (EPA 
1994, 1206). The remaining inorganic data should 
be qualified as UJ or J and are usable because the 
RPDs reflect soil heterogeneity and do not affect 
method precision. 
Samples could not be concentrated by the 
laboratory to a 1 ml final volume during the 
extraction procedure. The samples concentrated to 
a 1 0 ml final volume and the analytes reported with 
elevated detection limits. 
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Appendix B Data Quality Evaluation 

TABLE B-2 
DATA QUALITY EVALUATION OF SAMPLES COLLECTED FROM PRS C-15-007 

Continued 

Request 
Number 
3587R 

September 24, 1997 

M97141.RFI 

Sample ID Suite 

0215-97-0082, VOCs 
-0084 

Comments 

The area counts for the internal standard d4-1 ,4-
dichlorobenzene were less than 50% of the area 
lower limit for three samples. The internal 
standards were reanalyzed and the area counts for 
d4-1 A-dichlorobenzene were less than 50% of the 
area lower limit for two samples. Based on the 
latter internal standard analyses the data for two 
samples are qualified as UJ. The data are usable 
because area counts are between 37-44%, are not 
extremely low (<10%), and do not drop off abruptly, 
which would indicate a loss of sensitivity (EPA 
1994, 1205). Although the data are potentially 
biased low, the instrument is still able to detect and 
quantify the analytes because its sensitivity and 
responsiveness were not compromised. In 
addition, the continuing calibrations, the internal 
standard retention times, and all other internal 
standard area counts were acceptable. 
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Appendix C 

APPENDIXC 
RISK CALCULATIONS 

Risk Calculations 

The printout from RESRAD 5. 70 used to derive the industrial PRG for natural uranium is provided in this 
appendix. 
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09105191 10:39 Page 2 
File: TA15001.RAD 

Dose Conversion Fador (and Related) Parameter Summary 
File: DOSFAC.BIN 

a a Current a 
a 

a Parameter 
a n .. , ...... a 

B-1 1 Dose conversion fadors for Inhalation, mrem/pCI: 1 1 . • 

B-1 1 Ao-227+D ae.720E+OO a 8.720E+OO 1 OCF2C 1) 
B-1 1 Pa-231 1 1.280E+OO 1 1.280E+OO 1 DCF2( 2) 
B-1 1 Pb-21 0+0 1 2.320E-02 1 2.320E-02 1 DCF2~3) 
B-1 1 Ra-228+0 a 8.800E-03 a 8.800E-03 a DCF2 4) 
B-1 a Th-230 a 3.260E-01 1 3.260E-01 1 DCF2( 
B-1 a U-234 a1.320E-01 a1.320E-01 a OCF2f8 
B-1 a U-235+0 a 1.230E-01 a 1.230E-01 a DCF2( 7) 
B-1 a U-238+0 a 1.180E-01 a 1.180E-01 a OCF2( 8) a a a a 
0-1 a Dose conversion fadors for Ingestion, mrem/pCI: a 1 a 
0-1 a Ao-227+0 a 1.480E-02 a 1.480E-02 a DCF3C 1) 
0-1 a Pa-231 a 1.080E-02 a 1.080E-02 a DCF3( 2) 
0-1 a Pb-21 0+0 a 7 .270E-03 a 7 .270E-03 a DCF3~3) 
0-1 a Ra-228+0 a1.330E-03 1 1.330E-03 a DCF3 4) 
0-1 a Th-230 a 5.480E-04 a 5.480E-04 a OCF3~ 
0-1 a U-234 a 2.830E-04 1 2.830E-04 1 OCF3 6 
0-1 a U-235+0 a 2.870E-04 a 2.870E-04 a OCF ( 7) 
0-1 a U-238+0 a 2.690E-04 1 2.890E-04 a DCF3( 8) 

a a a a 
0-34 a Food transfer fadors: a a a 
0-34 a Ao-227+0, Dlantlsoll concentration ratio, dimensionless . a 2.500E-03 a 2.500E-03 a RTFC~11) 
0-34 a Ao-227+0 , beefnivestock-intake ratio, ~1/kg)J~IId) a 2.000E-05 a 2.000E-05 a RTF( i ) 
0-34 a Ao-227+0 , mllknlvestock-intake ratio, 1/l.}T(I: lid) a 2.000E-05 a 2.000E-05 a RTF( 1, ) · 
0-34 a 
0-34 Pa-231 , Dlantlsoll concentration ratio, dimensionless a 1.000E-02 a 1.000E-02 a RTFC~2 1) 
0-34 Pa-231 , beefnlvestock-lntake ratio, (pCIIkg)l(pCIId) a 5.000E-03 a 5.000E-03 a RTF( 2 ) 
0-34 Pa-231 , milk/livestock-Intake ratio, @lll}l~lld) a 5.000E-06 a 5.000E-06 a RTF( 2, ) 
0-34 a a. a . 
0-34 Pb-210+0 , Dlant/soll concentration ratio, dimensionless a 1.000E-02 a 1.000E-02 a RTFC ~ 1) 
0-34 Pb-210+0, beefnlvestock-lntake ratlo,~llkg)J~IId) 1 8.000E-04 a 8.000E-04 a RTFC 3 ") 
0-34 Pb-210+0, mllknlvestock-lntake ratio, 1/l.}T(I: lid) a 3.000E-04 a 3.000E-04 a RTF("3,3) 
0-34 a 
0-34 Ra-228+0 , Dlant/soll concentration ratio, dimensionless a 4.000E-02 a 4.000E-02 a RTF(~ 1) 
0-34 Ra-228+0 , beefnlvestock-lntake ratlo,~llkg)l~lld) a 1.000E-03 a 1.000E-03 a RTF( 4 ") 
0-34 Ra-228+0 , mllknlvestock-lntake ratio, pclll.)T(J lid) a 1.000E-03 a 1.000E-03 a RTF( 4,3) 
0-34 a 
0-34 Th-230 , Dlant/soH concentration ratio, dimensionless a 1.000E-03 a 1.000E-03 a RTFC~5 1) 
0-34 Th-230 beefnlvestock-lntake ratio, (pCIIkg)l(pCI!_d) a 1.000E-04 a 1.000E-04 a RTF( 5 ) 
0-34 Th-230 : mllknlvestock-lntake ratio, @1/l.}T~IId) a S.OOOE-06 a 5.000E-06 1 RTF( 5, ) 
0-34 a a a a 
0-34 a U-234 , Dlant/soH concentration ratio, dimensionless a 2.500E-03 a 2.500E-03 a RTFC(,8 1) 
0-34 a U-234 beefnlvestock-lntake ratio, (pCI/kg)l(pCIId) a 3.400E-04 a 3.400E-04 a RTF( 8 ) 
0-34 a U-234 : mllknlvestock-lntake ratio, (pCIIl.Jl(PGIId) a 8.000E-04 a e.OOOE-04 a RTF( 6, ) 
0-34 a a a a 
0-34 a U-235+0 , Dlant/soll concentration ratio, dimensionless a 2.500E-03 a 2.500E-03 a RTFC ~ 1) 
0-34 a U-235+0 , beefnlvestock-lntake ratio, ~Jlkg)~l!_d) a 3.400E-04 a 3.400E-04 a RTF( 7 ") 
0-34 a U-235+0 , mtlknlvestock-lntake ratio, 1/l.Tf( lid) a e.OOOE-04 a 6.000E-04 a RTF('7 ,3) 
0-34a a 
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Summary: R ... ~D Default Parameters File: TA15001.RAD 

, 
Dose Conversion Factor (and Related) Parameter Summary (continued) 

File: DOSFAC.BIN . 

' Current ' , 
0-34' U-238+0 , Dlant/soll concentration ratio, dimensionless '2.500E-Q3 1 2.500E-Q3 1 RTF( 8,1) 
0-34 1 U-238+0 , beefnlvestock-lntake ratio, (~lcyJ)/(pCI/d) 1 3.400E-04 1 3.400E-04 ' RTF( 8J.2) 
0-34' U-238+0 , milk/livestock-Intake ratio, (pCIIL T(pCI/d) 1 6.000E-04 1 6.000E-04' RTF( e.~) 

I ' ' 
0-5 Bloaccumulatlon factors, fresh water, Ukg: 1 

' 
1 

0-5 Ac-227+0 • fish , 1.500E+01 I 1.500E+01 , BIOFAC( 1 1) 
0-5 Ac-227+0 , austacea and mollusks ' 1.000E+03' 1.000E+03 1 BIOFAC( 1,2) 
0-5 , , I 

0-5 Pa-231 , fish 1 1.000E+01 ' 1.000E+01 ' BIOFAC( 2 1l 
D-5 Pa-231 , crustacea and mollusks ' 1.1 OOE+02 1 1.1 OOE+02 1 BIOFAC( 2,2) 
0-5 , , I 

D-5 Pb-210+0 • fish I 3.000E+02 I 3.000E+02, BIOFAC( 3 1) 
0-5 Pb-210+0, crustacea and mollusks '1.000E+02' 1.000E+02 1 BIOFAC( 3,2) 
0-5 ' ' ' 
0-5 Ra-226+0 , fish 1 5.000E+01 1 5.000E+01 1 BIOFAC( 4 1l 
0-5 Ra-226+0 , crustacea and mollusks ' 2.500E+02 1 2.500E+02 1 BIOFAC( 4,2) 
0-5 I , I 

D-5 Th-230 , fish 1 1.000E+02 ' 1.000E+02 1 BIOFAC( 5 1l 
D-5 Th-230 , crustacea and mollusks ' 5.000E+02 1 5.000E+02 1 BIOFAC( 5,2) 
D-5 , , , 
D-5 U-234 , fish 1 1.000E+01 1 1.000E+01 1 BIOFAC( 6 1 l 
0-5 U-234 , crustacea and mollusks ' 6.000E+01.' 6.000E+01 1 BIOFAC( 6,2) 
0-5 I ' I 

D-5 U-235+0 , fish 1 1.000E+01 1 1.000E+01 1 BIOFAC( 7 1) · 
0-5 U-235+0 , crustacea and mollusks 1 6.000E+01 1 6.000E+01 'BIOFAC( 7,2) 
0-5 ' I ' 
0-5 U-238+0 , fish ' 1.000E+01 1 1.000E+01 1 BIOFAC' 8 ~ 

lffinnnHiffrrRii~rmffimlftfi1tftd\'iTMUtYIIHMifnmnnnmmnrrrnnritRrHHHrrii01 ' 6.oooe+o1 
I 

10 Ac< 8•
2
> 
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Summary : RESRAD Default Parameters 

09/05/97 10:39 Page 4 
File: TA 15001.RAD 

Site-Specific Parameter Summary 
I 1 User 1 1 Used b_y RESRAD 

1 lnl'\ttf I n .. f.iiUil ! 1lf sflff.:~~rant 

R011 Area of contaminated zone (m**2) 1 2.1 OOE+01 1 1.000E+04 1 

R011 Thickness of contaminated zone (m) 1 7 .OOOE-01 1 2.000E+OO 1 

R011 Lenath ~rallel to aquifer flow (~ 1 1.000E+02 1 1.000E+02 1 

R011 Basfc nidlatlon dose limit (mre r 1 1.500E+01 1 3.000E+01 1 

R011 Time since ~acement of materia &r> 1 O.OOOE+OO 1 O.OOOE+OO 1 

R011 Times for calculations 1 1.000E+OO 1 1.000E+OO 1 

R011 Times for calculations 1 3.000E+OO 1 3.000E+OO • 
R011 Times for calculations • 1.000E+01 • 1.000E+01 • 
R011 Times for calculations • 3.000E+01 • 3.000E+01 • 
R011 Times for calculations • 1.000E+02 • 1.000E+02 • 
R011 Times for calculations • 3.000E+02 • 3.000E+02 • 
R011 Times for calculations • 1.000E+03 • 1.000E+03 • 
R011 Times for calculations 1 not used • O.OOOE+OO 1 

R011 Times for calculations • not used 1 O.OOOE+OO 1 
I I I I I 

R012 1 1nltlal prtncfpal radlonucllde ~~g: U-234 1 5.070E-01 1 O.OOOE+OO • 
R012 • Initial Pf1nclpal radlonucllde j)CUg : U-235 1 2.300E-02 • O.OOOE+OO • 
R012 1 1nltlal prtnclpal radlonucllde pcug : U-238 1 4.700E-01 1 O.OOOE+OO • 
R012 1 Concentration In groundwater ~: U-234 • not used • O.OOOE+OO 1 

R012 1 Concentration In groundwater UL: U-235 • not used 1 O.OOOE+OO • 
R012 1 Concentration In groundwater : U-238 • not used • O.OOOE+OO • 

I I I I 

R013 1 Cover deDlh (m) • O.OOOE+OO • O.OOOE+OO • 
R013 1 Density of cover material (g/em~) 1 not used • 1.500E+OO • 
R013 1 Cover deDlh erosion rate (iil/yr) . 1 not used • 1.000E-03 1 

R013 Density of contaminated zone _(glem~) • 1.600E+OO • 1.500E+OO • 
R013 Contaminated zone erosion rate (mlyr) • 1.000E-03 • 1.000E-03 • 
R013 Contaminated zone total porosity • 4.000E-01 • 4.000E-01 1 

R013 Contaminated zone effective ~Y • 2;000E-01 • 2.000E-01 • 
R013 Contaminated zone hydraulic conductivity (mlvrl 1 4.400E+02 1 1.000E+01 1 

R013 Contaminated zone b parameter r (.050E+OO 1 5.300E+OO 1 

R013 Humidity In air (a/em-a) • not used 1 8.000E+OO • 
R013 Eva~ra~rafiOn coefficlctnt 1 9.990E-01 • 5.000E-01 1 

R013 Preaoltatlon (l'!lfyr) • 4.800E-01 • 1.000E+OO • 
R013 Irrigation (m/Yr) • O.OOOE+OO '2.000E-01 1 

R013 l!riijatlon inoae • overhead • overhead • 
R013 Runoff coefficient • 5.200E-01 • 2.000E-01 • 
R013 Watershed area for nearby stream or pond (m**2l • 2.700E+07 1 1.000E+06 • 
R013 Accuracy for water/soli comp!flatlons 1 1.000E-03 1 1.000E-03 1 

I I I I I 

'AREA 
'THICKO 

1 LCZPAQ 
1 BRDL 

3 Tl 
•T 2 
•T 3' 
•T 4 
•T 5' 
•T e 
•T 1 
1 T 8' 

: l~1a> 
1

S1~~ I S1 

I ~1 8l~ 
1 W1 
1 W1 8 

•coVERo 
1 0ENSCV 

•vcv 
1 DENSCZ 

•vcz 
1 TPCZ 

1 EPCZ 
1 HCCZ 

•ecz 
'HUMID 

1 EVAPTR 
1 PRECIP 

I Rl 
1 1DITCH 
'RUNOFF 

'EPS 'WAREA 

R014 • DensitY of saturated zone em~) • 1.600E+OO • 1.500E+OO • - • DENSAQ 
R014 1 Saturaled zone total y 1 3.000E-01 1 4.000E-01 1 - • TPSZ 
R014 • Saturated zone eft lve poioslty • 3.000E-01. 1 2.000E-01 • - • EPSZ 
R014 • Saturated zone h~raullc conductivity (mlyr) 1 1.000E+02 • 1.000E+02 • - • HCSZ 
R014 1 Saturated zone hYdraulic aradlent · • 2.000E-02 • 2.000E-02 • - • HGWT 
R014 • Saturated zone b ~ramefer • 4.050E+OO • 5.300E+OO • - • BSZ 
R014 1 Water table drop tate (~r) • 3.000E-01 • 1.000E-03 1 

-
1 vwr 

R014 1 Well pump lntal(e deptb (i'n below water table} • 1.000E+01 1 .1.000E+01 1 
- • DWIBWT 

R014 • Model: Nondlsperslon (NO) or Mass-Balance lMBl • NO • NO • - • MODEL 
R014 • Well pumping rate (m~ • 2.500E+02 • 2.500E+02 • - • UW 

I I I I I 
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File: TA 15001.RAD 

Site-Specific Parameter Summary (continued) 
s ' User ' ' Used by RESRAD 

' ........ ' """filull _, 1lf diffe 

R015 ' Number of unsaturated zone strata ' not used ' 1 
R015 ' Unsat. zone 1, thickness (m) ' not used ' 4.000E+OO ' 
R015 ' Unsat. zone 1, soli denshy (g/cm**3) ' not used ' 1.500E+OO ' 
R015 1 Unsat. ·zone 1, total poroshy 1 not used 1 4.000E-01 1 

R015 1 Unsat. zone 1, effective poroshy 1 not used 1 2.000E-01 1 

R015 1 Unsat. zone 1, soil-sJ)E'clfic b parameter 1 not used 1 5.300E+OO 1 

R015 1 Unsat. zone 1, hydraulic conductlvhy (m/yr) 1 not uSed 1 1.000E+01 1 
I I I I I 

R015 1 Unsat. zone 2, thickness (m) 1 not used 1 O.OOOE+OO 1 

R015 1 Unsat. zone 2, soli denshy (g/em**3) 1 not used 1 1.500E+OO 1 

R015 1 Unsat. zone 2, total porosity 1 not used 1 4.000E-01 1 

R015 1 Unsat. zone 2, effective poroshy 1 not used 1 2.000E-01 1 

R015 1 Unsat. zone 2, soll-sPe.clfic b parameter ' not used 1 5.300E+OO 1 

R015 1 Unsat. zone 2, hydraulic conductlvhy (m/yr) 1 not used ' 1.000E+01 1 
I I I I I 

R016 1 Distribution coefficients for U-234 1 1 1 1 

R016 1 Contaminated zonef**3/gJ 1 5.0QOE+01 1 5.000E+01 1 

R016 1 Unsaturated zone 1 cm**3/g 1 5.000E+01 1 5.000E+01 1 

R016 1 Unsaturated zone 2 cm**3/g 1 5.000E+01 1 5.000E+01 1 

R016 1 Saturated zone (em /g) 1 5.000E+01 1 5.000E+01 1 

R016 1 Leach rate Qyr) 1 O.OOOE+OO 1 O.OOOE+OO 1 4.109E-06 
R016 1 Solubllhy constant 1 O.OOOE+OO ' O.OOOE+OO 1 not used 

I I I I I 

R016 1 Distribution coefficients for U-235 1 1 1 1 

R016 s Contaminated zonei**3/gJ 1 5.000E+01 1 5.000E+01 1 

R016 1 Unsaturated zone 1 cm**3/g 1 5.000E+01 1 5.000E+01 1 

R016 1 Unsaturated zone 2 cm**3/g 1 5.000E+01 1 5.000E+01 1 

R016 1 Saturated zone (em g) 1 5.000E+01 1 5.000E+01 1 

R016 1 Leach rate CIYrl 1 O.OOOE+OO 1 O.OOOE+OO 1 4.109E-06 
R016 1 Solubllhy cOristant 1 O.OOOE+OO 1 O.OOOE+OO 1 not used 

I I I I I 

R016 1 Distribution coefficients for U-238 1 1 1 1 

R016 1 Contaminated zone]cm**3/gJ 1 5.000E+01 1 5.000E+01 1 

R016 1 Unsaturated zone 1 cm**3/g 1 5.000E+01 1 5.000E+01 1 

R016 1 Unsaturated zone 2 cm**3/g 1 5.000E+01 1 5.000E+01 1 

R016 1 Saturated zone (em 3/g) 1 5.000E+01 1 5.000E+01 1 

R016 1 Leach rate (/yrl 1 O.OOOE+OO 1 O.OOOE+OO 1 4.109E-06 
R016 1 Solubllhy cOristant 1 O.OOOE+OO 1 O.OOOE+OO 1 not used 

I I I I I 

R016 1 Distribution coefficients for da~hter Ao-227 1 1 1 

R016 1 Contaminated zonef**3/g~ 1 2.000E+01 1 2.000E+01 1 

R016 1 Unsaturated zone 1 cm**3/g '2.000E+01 1 2.000E+01 1 

R016 1 Unsaturated zone 2 cm**3/g ' 2.000E+01 1 2.000E+01 1 

R016 1 Saturated zone (em /g) .1 2.000E+01 1 2.000E+01' 
R016 1 Leach rate (/yrl '1 O.OOOE+OO 1 O.OOOE+OO 1 1.025E-05 
R016 1 Solubllhy cOristant , 1 O.OOOE+OO 1 O.OOOE+OO 1 not used 

I 

1 NS 
I H(1) 

1 DENSUZ(1) 
I TPUZ(1} 

I EPUZ(1} 
I BUZ{1) 

I HCUZ(1) 
1 H(2) 

'DENSUZ(2) 
1 TPUZ(2} 

'EPUZ(2} 
1 BUZ{2) 

I HCUZ(2) 

1 0CNUCC(6) 
1 OCNUCU~8,1) 
I DCNUCU 6,2) 

1 0CNUCS(• 
I ALEACH( 8). 
1 SOLUBK(6) 

1 DCNucccn 
1 OCNUCU~7,1) 
I DCNUCU 7,2) 

1 0CNUCS~ 1 ALEACH 1 SOLUBK~ 
1 0CNUCC(8) 

I DCNUCU~8,1) 
I DCNUCU 8,2) 

'DCNUCS( 
1 ALEACH( 8) 
I SOLUBK( 8) 

I DCNUCC( 1) 
1 DCNUCU~1,1) 
I DCNUCU 1 ,2) 

1 0CNUCS( 
1 ALEACH( 1) 
I SOLUBK( 1) 
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Site-Specific Parameter Summary (continued) 

a a User a a Used by RESRAD a Parameter 
a , ....... a n .. faul• a ··- .. .. a 

R016 a Distribution coefficients for da~,~ghter Pa-231 a a a 
R016 a Contaminated zone. i**3/g} a 5.000E+01 a 5.000E+01 a 
R016 1 Unsaturated zone 1 em**3/g a 5.000E+01 1 5.000E+01 1 

R016 1 Unsaturated zone 2 cm**3/g 1 5.000E+01 1 5.000E+01 1 

R016 1 Saturated zone (em g} 1 5.000E+01 a 5.000E+01 a 
R016 I Leach rate Qyr) I O.OOOE+OO a O.OOOE+OO I 4.109E-06 
R016 1 Solubility constant 1 O.OOOE+OO 1 O.OOOE+OO 1 not used 

I a I I a 

.a 

R018 I Distribution coefficients for da~,~ghter Pb-210 I I a 
R018 1 Contaminated zonelf**3/g} 1 1.000E+02 1 1.000E+02 1 

R018 1 Unsaturated zone 1 em**3/g 1 1.000E+02 1 1.000E+02 1 

R018 1 Unsaturated zone 2 em**3/g a 1.000E+02 a 1.000E+02 1 

R018 1 Saturated zone (em /g) 1 1.000E+02 1 1.000E+02 1 

R018 1 Leach rate Qyl1 1 O.OOOE+OO 1 O.OOOE+OO 1 2.058E-06 
R018 1 Solubility constant 1 O.OOOE+OO a O.OOOE+OO 1 not used 

I I I I . I 

a 

R018 I Distribution coefficients for da~:Jghter Ra-228 a a I 

R018 1 Contaminated zonelf**3/g} 1 7.000E+01 1 7.000E+01 a 
R018 1 Unsaturated zone 1 cm**3/g 1 7.000E+01 1 7.000E+01 1 

R018 1 Unsaturated zone 2 cm**3/g a 7.000E+01 1 7.000E+01 1 

R018 1 Saturated zone (em /g) a 7.000E+01 a 7.000E+01 1 

R018 1 Leach rate (/y() I O.OOOE+OO I O.OOOE+OO a 2.938E-06 
R018 I Solubility carislant a O.OOOE+OO I O.OOOE+OO I not used 

I I I a I 

I 

R018 1 Distribution coefficients for da~,~ghter Th-230 a I I 

R018 1 Contaminated zonei**3/g} 1 8.000E+04 a 8.000E+04 1 

R018 1 Unsaturated zone 1 em**3/g a 8.000E+04 a 8.000E+04 1 

R018 1 Unsaturated zone 2 em**3/g 1 8.000E+04 1 8.000E+04 1 

R018 1 Saturated zone (ern g) a 8.000E+04 a 8.000E+04 1 

R018 1 Leach rate (Jy() 1 O.OOOE+OO 1 O.OOOE+OO 1 3.429E-09 
R018 1 Solubility cOrislant a O.OOOE+OO a O.OOOE+OO 1 not used 

I I I I I 

I 

R017 1 lnhalatlon rate (m**31vl1 a 1.490E+04 I 8.400E+03 I 
R017 I Mass loading_ for lnhala\lon (a/m**3) a 9.000E-05 I 2.000E-04 I 
R017 1 Dilution le1911 for alrbome oust, lnfialatlon (m)1 3.000E+OO 1 3.000E+OO I 

R017 1 =re duration 1 2.5001:+01 1 3.000E+01 1 

R017 I Sh eldlng fador, Inhalation a 4.000E-01 a 4.000E-01 I 

1 0CNUCC(2) 
a DCNUCUt2, 1J 
aDCNUCU 2,2 

aocNUCS~ 
aALEACHi J 1 SOLUBK 2 

1 0CNUCC(3) 
a DCNUCU~3,1J 1 0CNUCU 3,2 

aocNUCS~ 
aALEACHf J 1 SOLUBK 3 

1 0CNUCC(4) 
I DCNUC~~· 1J 1 0CNUCU 4:2 

aocNUCS~ 
1

ALEACHi J asoLUBK 4 

1 0CNUCC(5) 
1 

DcNuc~ts 1J 1 DCNucu 5:2 
1 0CNUCS~ 
1 ALEACHl~ 1 SOLUBK 

1 1NHALR 
1 MLINH 

ILM 
1 ED 
1 SHF3 

1 SHF1 R017 1 Shielding fador, external gamma a 7.000E-01 1 7.000E-01 1 

R017 I Fradlon of time spent Indoors a 1.840E-01 a S.OOOE-01 I 
R017 1 Fradlon of time spent outdoors (on site) a 4.600E-02 a 2.500E-01 1 

R017 I Shape fador flag, external gamma a 1.000E+OO a 1.000E+OO a 

a FIND 
aFOTD 

1 shows circular AREA. aFs 
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Site-Specific Parameter Summary (continued) 
s s · Used by RESRAD 

fau~ .. 1 1lf st~mt frp 
R017 Radii of shaP.8 factor arra (used If FS = -1]: 1 s s 
R017 Outer annular radius m I nng 1: not used s 5.000E+01 1 

R017 Outer annular radius m I ring 2: s not used 1 7.071E+01 1 

R017 Outer annular radius m , ring 3: • not used • O.OOOE+OO 1 

R017 Outer annular radius m , ring 4: 1 not used 1 O.OOOE+OO 1 

R017 Outer annular radius m , ring 5: • not used 1 O.OOOE+OO 1 

R017 Outer annular radius m , ring 8: s not used s O.OOOE+OO 1 

R017 Outer annular radius m , ring 7: s not used 1 O.OOOE+OO 1 

R017 Outer annular radius m , ring 8: 1 not used 1 O.OOOE+OO 1 

R017 Outer annular radius m , ring 9: • not used s O.OOOE+OO s 
R017 Outer annular radius m I ring 10: 1 not used 1 O.OOOE+OO 1 

R017 Outer annular radius m , ring 11: • not used 1 O.OOOE+OO 1 

R017 Outer annular radius m, rii'JQ 12: s not used s O.OOOE+OO 1 
I I S I I 

R017 Fractions of annular areas within AREA: 1 1 s 
R017 Ring 1 1 not used 1 1.000E+OO 1 

R017 Ring 2 1 not used 1 2. 732E-01 • 
R017 Ring 3 • not used 1 O.OOOE+OO 1 

R017 Ring 4 s not used 1 O.OOOE+OO s 
R017 Ring 5 s not used 1 O.OOOE+OO 1 

R017 Ring 6 • not used 1 O.OOOE+OO • 
R017 Ring 7 1 not used 1 O.OOOE+OO 1 

R017 Ring 8 s not used • O.OOOE+OO 1 

R017 Ring 9 • not used 1 O.OOOE+OO 1 

R017 Ring 10 • not used 1 O.OOOE+OO 1 

R017 Ring 11 • not used 1 O.OOOE+OO 1 

R017 Ring 12 1 not used 1 O.OOOE+OO 1 
I I I S I 

R018 • Fruits, vegetables and grain consumption {kg/1r) • not used • 1.600E+02 1 

R018 • Leafy vegetable consumption (kg/yr) not used 1 1.400E+01 1 

R018 s Milk consumption (Uyr) • not used 1 9.200E+01 s . -
R018 • Meat and poultry consumption (kg/yr) 1 not used 1 6.300E+01 1 

R018 • Fish consump_tlon (kwr I not used I 5.400E+OO • 
R018 1 Other seafoOd consum ion (kg/yr) 1 not used s 9.000E-01 1 

R018 1 Solllr:_tgestlon rate (g/y • 3.650E+01 • 3.650E+01 • 
R018 • Drinking water lntarte RJm 1 not used • 5.1 OOE+02 • -
R018 1 Contamination fractlori ol i:lrinki~Jg water 1 not used 1 1.000E+OO • 
R018 s Contamination friction of housetiold water 1 O.OOOE+OO 1 1.000E+OO • 
R018 • Contamination fraction of livestock water 1 not used 1 1.000E+OO • 
R018 • Contamination fraction of Irrigation water 1 not used 1 1.000E+OO 1 

R018 • Contamination fraction of ~uatlc food 1 not used 1 5.000E-01 1 

R018 1 Contamination fraction of plant food • not used •-1 • 
R018 • Contamination fraction of meat • not used •-1 1 

R018 • Contamination fraction of milk • not used 1-1 1 
I I 'I I I 

R019 • Livestock fodder Intake for meat~day) • not used • 6.800E+01 • 
R019 • Livestock fodder Intake for milk k day) 1 not used 1 5.500E+01 1 

R019 • Livestock water Intake for meat «<ay) 1 not used • 5.000E+01 1 

R019 1 Livestock water Intake for milk (Uday) 1 not used • 1.600E+02 1 

R019 • Livestock son Intake (kalday) I not used I 5.000E-01 I 

R019. Mass loading for foliar aeposltlon (g/m~) I not Used I 1.000E-04 I 

• 

1 RAD SHAPE 1 
I RAD-SHAPE 2' 
s RAD-SHAPE 3 
• RAD-SHAPE 4 
• RAD-SHAPE 5' 
1 RAD-SHAPE 6 
• RAD-SHAPE 7 
• RAD-SHAPE 8' 
• RAD-SHAPE 9' 
I RAtr SHAP 11bJ 
I RAD-SHAPE 11 
• RAo:sHAPE 12 

1 FRACA( 1) 
1 FRACA(2) 
1 FRACA 3' 
1 FRACA 44 

1 FRACA 5' 
1 FRACA 6' 
1 FRACA 7 
1 FRACA 8' 
1 FRACA 9' 
I FRACAI1b~ 
I FRACA 11 
1 FRACA 12 

I DIET(1) 
I DIET(2) 

I DIET(3) 
I DIET14) 

I DIET(5) ~ 
•orET(6) 

•soiL 
•ow1 

1 FDW 
1 FHHW 

1 FLW 
1 FIRW 

1 FR9 
1 FPLANT 

1 FMEAT 
1 FMILK 

1 LF15 
1 LFI6 
1 LWI5 

1 LW16 
•Lst 

1 MLFD 
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Site-Specific Parameter Summary (continued) 
a a User a a Used by RESRAD 

a lnnuf a n .. r_a .. H a ·· -

R019 a De"'h of soli mbdng layer (m) a 1.500E-01 a 1.500E-01 a 
R019 a De~h of roots (m) a not used a 9.000E-01 a -
R019 a Drinld~ water fnictlon from ground water I O.OOOE+OO I 1.000E+OO a 
R019 a HousehOld water fradlon from ground water 1 not used 1 1.000E+OO a 
R019 a Livestock water fradlon from _ground water I O.OOOE+OO I 1.000E+OO a 
R019 a Irrigation fraction from grouncrwater 1 not used 1 1.000E+OO 1 

a I I I I 

C14 1 c-12 concentration In water (a/cm**3) 1 not used 12.000E-05 1 
C14 1 c-12 concentration In contaminated soli (gig) a not used 1 3.000E-02 a 
C14 a Fraction of vegetation carbon from soli a not used 1 2.000E-02 1 
C14 a Fraction of vegetation carbon from air 1 not used 19.800E-01 1 
C14 a C..14 evasion rayerthlckness In soli (mf 1 not used 13.000E-01 a 
C14 a C..14 evasion flux rate from soli (1/sec 1 not used 17.000E-07 a 
C14 1 c-12 evasion flux rate from soli (1/sec 1 not used a 1.000E-10 1 
C14 1 Fradlon of grain In beef cattle feed a not used 18.000E-01 1 
C14 a Fraction of grain In milk cow feed 1 not used 1 2.000E-01 1 

I a I I I 

STOR 1 storage times of contaminated foodstuffs (da~): 1 1 1 
STOR a FruitS, non-learY vegetables, and grain not used 1 1.400E+01 1 
STOR • Leafy vegetables 1 not used 1 1.000E+OO a 
STOR a Milk 1 not used 1 1.000E+OO 1 -
STOR • Meat and poultry 1 not used 1 2.000E+01 1 
STOR a Fish 1 not used 1 7 .OOOE+OO 1 
STOR • Crustacea and mollusks 1 not used . 1 7 .OOOE+OO 1 
STOR a Well water 1 not used 1 1.000E+OO 1 
STOR 1 Surface water 1 not used 1 1.000E+OO 1 
STOR 1 Livestock fodder 1 not used 1 4.500E+01 a 

a I I I I 

R021 a Thickness of building foundation (m) . a 1.500E-01 1 1.500E-01 a 
R021 a Bulk densitY. of building fou"ldatloi'l (glcm**3J I 2.400E+OO I 2.400E+OO I 
R021 • Total po~ of the cover material not used 1 4.000E-01 1 
R021 a Total ~f'9SitY of the building foundation I 1.000E-01 I 1.000E-01 a 
R021 1 Volumetric Water content orthe cover material 1 not used 1 S.OOOE-02 a 

•oM 
I DROOT I FGWDW 

aFGWHHW 
•FGWL 

aFGWIR 

ac12WTR 
1C12CZ 

acsOIL 1CAIR 
•oMC 
aevsN 
1REVSN 1AVFG4 1AVFG5 

I 

- •sroa T(1) 
• STOR T(2)'-

1STOR T(3)-
aSTo'R T14) 

•sTOR Tcsr ~ 
"SIOR T18) 

•srOR T~- ~ 1STOR ll 
•sroR: (0) 

. aFLOOR 1DENSFL 
1 TPCV 

R021 a Volumetric water content of the foundation I 3.000E-02 I 3.000E-02 a -

1TPFL 1PH20CV 
apH20fl 

R021 Diffusion coefficient for radon gas (m/sec): I I a I 

R021 In cover material 1 nol used 1 2.000E-08 a - 1 DIFCV 
R021 In foundation material 1 3.000E-07 a 3.000E-07 a - 1 DIFFL 
R021 In contaminated zone soli 1 2.000E-08 1 2.000E-08 a - 1 DIFCZ 
R021 Radon vertical dimension of mlxlno.. (m) 1 2.000E+OO 1 2.000E+OO 1 - 1 HMIX 
R021 Average annual wind ~ (mlsec) 1 3.000E+OO 1 2.000E+OO 1 - 1 WIND 
R021 Average building 'lr eXchange rate (1/hr) 11.000E+OO I S.OOOE-01 1 - a REXG 
R021 Helahf of the bulldlng (room) (m) 1 2.500E+OO 1 2.500E+OO 1 - 1 HRM 
R021 BuiiCIIng Interior area factor a O.OOOE+OO 1 O.OOOE+OO 1 code computed (time dependent) 1 FAI 
R021 Building depth below ground surface (m) 1 O.OOOE+OO 1-1.000E+OO 1 - 1 DMFL 
R021 Emanating power of Rn-222 gas ' a 2.500E-01 1 2.500E-01 1 - a EMANA~) 

IHI~lnn\imdllfft-R&MOinmltftftfnnnmmnnnmt««hNnm\nitlnftWiilfAtinunm - a EMANA( 



RESRAD, VE. l 5. 70 T « Limit = 0.5 year 
Summary : RL-,{AD Default Parameters 

Summary of Pathway Selections 

I 

1 - external gamma • active 
2 - Inhalation (w/o radon)• active 
3 - plant Ingestion • suppressed 
4 - meat Ingestion • suppressed 
5 - milk lwestlon • suppressed 
6 - aquatic foods • suppressed 
7 - drinking water • suppressed 
8 - soli Ingestion • active 

rnHriirUrffHHrnmrrmnnrrirmrnftffllYie 

09/05/97 10:39 Page 9 · 
File: TA15001.RAD 
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r 

t I ltlal Soli C I 

Area: 21.00 ~uare meters U~234 5.070E-01 
Thickness: 0. 70 meters U-235 2.300E-02 

Cover Depth: 0.00 meters U-238 4. 700E-01 

Total Dose TDOSE(t), mrem_lyr 
Basic Radiation Dose Lfmlt = 15 mre~r 

= Fn.,':llnn nf __ Baslc.~..lJil\'u 

t (years): O.OOOE+OO 1.000E+OO 3.000E+OO 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+0.3 
TDOSE(t): 2.090E-02 2.090E-02 2.090E-02 2.091E-02 2.091E-02 2.097E-02 2.115E-02 O.OOOE+OO 

M(t): 1.394E-03 1.394E-03 1.394E-03 1.394E-03 1.394E-03 1.398E-03 1.410E-03 O.OOOE+OO 

Maximum TDOSE(t): 2.118E-02 mrem/yr at t • 389.2 ft 0.4 years 

Total Dose Contributions TDOSE(I.~.t) for Individual Radlonuclldes (I) and Pathways (p) 
As mrem/yr and Fradlon of Total Dose At t = 389.2 years 

Water Independent Pathways (Inhalation excludes radon) 

Grou_nd ____ Jollala.tloo ____ BadoJL _____ elanl _____ Meal _____ Mille _____ SoU _____ _ 
Radio- AAMAAAAAAAAAAAA AAAAAAAAAAAMAAA AAAAAAAAAAAAAAA AAAAAAAAAAAAAAM ~ ~MAA AAAAAA. 
~~ro'm f~Wi'M~AM:fJ.r ~~ ~MAAAA AAAJ..AAAAAAAAAAA AAAAAAAA 
U-234 1.805E-04 0.0085 8.526E-03 0.3081 1.690E-04 0.0080 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.559E-05 0.0012 
U-235 1.922E-03 0.0907 4.099E-04 0.0194 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.885E-06 0.0001 

lii~f?mRrR1am-aHrRrRPffftn5tftlffm1lftrr·fiftftTn fr/M3
miftftPrRRrlnRrRrHftiiDflrHrHrm\n°·

000
e+oo o.oooo o.oooe+oo o.oooo 

2
·
228

e-a
5 0

·
0011 

Total 8.654E-03 0.4085 1.231E-02 0.5811 1.890E-04 0.0080 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.975E-05 0.0023. 

Total Dose Contributions TDOSE(I.~.tl for Individual Radlonuclldes (I) and Pathways (p) 
As mrem/yr and Fradlon of Total Dose At t • 389.2 years 

Water Dependent Pathways 

Radlo-~~~k~~~AAAAAA. 
~~m.rm. f~~mr ~~ ~"WAAA AAAJ..AAAAAAAAAAA. AAAAAAAA 
U-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.901 E-03 0.3258 
U-235 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.334E-03 0.1102 
liitM?rnRrtrlflm+YRrRrtrnfHt 1tft?t?lfii88 'bfi rRrNiRPrRrOOHHnHt1?tflfiHHrftt'\Wm o.oooe+oo o.oooo o.oooe+oo 0·0000 1·195e-o2 0·

5640 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.118E-02 1.0000 

*Sum of all water Independent and dependent pathways. 
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Total Dose Contributions TDOSE(I,f,t) for Individual Radlonuclldes (I) and Pathways (p) 
As mrem/yr and Fraction o Total Dose At t = O.OOOE+OO years . 

Water Independent Pathways (Inhalation excludes radon) 

Grou..nct ___ Joh.alatloo ____ Badon ______ elsnt _____ Meal _____ Milk ____ -- SoiL----- u ur u 
111111111 Radio- AAAAAAAAAAAAAAM AAAAAAAAAAAAAAA AAAAAAAAA.AAA.A MAAAAAAAAAAAAAA ~ ~ AAAAAA. 

~~~ ~~~~r ~ ~'AAAAM AJ..AAAAAAAAAMAA AAAAAAAA 
U-234 2.355E-05 0.0011 6.487E-03 0.3103 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.529E-05 0.0012 
U-235 1.914E-03 0.0915 2.742E-04 0.0131 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.083E-D6 0.0001 

~;~f?mRr~1nfn°rrrRrRFililn5rDTt?m-HRrr·HftT~t YrfiRDmir~Yr YrRflDHuHrfrmni~HrHrNr o.oooe+oo o.oooo o.oooe+oo o.oooo 
2

·
229

e-o
5 0

·
0011 

Total 8.719E-03 0.4171 1.214E-02 0.5806 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.867E-05 0.0023 

Total Dose Contributions TDOSE(I,f.O for Individual Radionuclldes (I) and Pathways (p) 
As mremlyr and Fraction o Total Dose At t = O.OOOE+OO years 

Water Dependent Pathways 

_Water _____ .F1s.h _____ Radon _____ Plant ____ Meat ______ MfJk ____ AILPatbwa~ __ _ 
Radio- AAAAAMAAAAAAAAA AAAAAAAAAAAAAAA AAAAAAAAAAAAAAA MAAAAAAAAAMAAA ~ ~ AAAAAA. 
~~~ ~~~~r-~'AAAAM AJ..AAAAAAAAAA~ AAAAAAAA 
U-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.536E-03 0.3127 
U-235 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000. 2.189E-03 0.1047 

~;~f?mRrR~HfrtYRrRrR~HHt ~tml?lfiiHH 'bffi\YR rRrROUmiRrrRrUOHHuHtTtYifiHHrHt~?RR o.oooe+oo o.oooo o.oooe+oo o.oooo 
1

.2
18

e-0
2 0

·
5828 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 _O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.090E-02 1.0000 

•sum of all water Independent and dependent pathways. 
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Summary: RESRAD Default Parameters File: TA15001.RAD 

Total Dose Contributions TDOSE(I,f.tl for Individual Radionuclldes (I) and Pathways (p) 
As mremlyr and Fradion o Total Dose At t = 1.000E+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground ____ Joh.ala.tton ____ Radon ______ elanl _____ Meal _____ Milk _______ SoU _____ _ 
Radio- AAAAAAAAAAAAAAM AAAAAMAAAAAAAM AAAAAAAAAAAAAAA AAAMAAAAAAAAAAA AAAMAAAAAAAAAM AAAMAAAAAAAAAM AAAAAA. 
~~~ f~~~mJ:tf ~''f.JJ..1:J.A ~AMAAA MAAAAAAAAAAAAA AAJ..AAAAA 
U-234 2.355E-05 0.0011 6.487E-03 0.3103 1.528E-09 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.530E-05 0.0012 
U-235 1.914E-03 0.0915 2.743E-04 0.0131 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.084E-06 0.0001 

WilfifYmRr~1nm0~rRrRfftftn5rftTt?milftrP·~ftTmrlnill91TiilrfrPMnRrHPHnii0HrHrHPH\\n°·000e+oo o.oooo o.oooe+oo o.oooo 
2

.229e-o
5 0

·
0011 

Total 8.719E-03 0.4171 1.214E-02 0.5806 1.528E-09 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.887E-05 0.0023 

Total Dose Contributions TDOSE(I,f.tl for Individual Radlonuclldes (I) and Pathways (p) 
As mremlyr and Fraction o Total Dose At t • 1.000E+OO years 

Water Dependent Pathw&ys 

Radio-~~ ~k~ AAAMAAAAAAAAAM AAAMAAAAAAAAAM AAAAAA. 
~~ID'm. f~~iM:fl ~~ ~'AAAAAA AAAAAAAAAAAAAAA. AAJ..AAAAA 
U-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.536E-03 0.3127 
U-235 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.189E-03 0.1047 
WiffifYmRrtrlflfitYRrRrlrlHHr ~tUiiHft 'bBrRrROflmiRPrRrNnHt<m?NiHHrftlfi o.oooe+oo o.oooo o.oooe+oo 

0
•
0000 1

•
21

a.e-o
2 0

·
5828 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.090E-02 1.0000 

-sum of all water Independent and dependent pathways. 

\ 



RESRAD, Ve' 1 5.70 Tc Limit= 0.5 year 09/05197 10:39 Page 13 
Summary: R: ... <AD Default Parameters File: TA15001.RAD 

Total Dose Contributions TDOSE(I,f,t) for Individual Radionuclides (Q and Pathways (p) 
As mrem/yr and Fraction ·o Total Dose At t = 3.000E+OO years · . 

Water Independent Pathways (Inhalation excludes radon) 

Radlo-~~n~~~~~AAAAM 
~~~ f~WXM~mttr ~~ ~AAAAAA MJ..J..MAMAAAAM AAAAAAAA 
U-234 2.356E-05 0.0011 6.487E-03 0.3103 1.374E-08 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.530E-05 0.0012 
U-235 1.914E-03 0.0915 2.744E-04 0.0131 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.086E-06 0.0001 

~i~f?mRr~1~m0tfrRrnfftftn5rft1r?mil~rr·iftT~r frR/rlnilrfrfrNRP~nRrHrHnii0HtH1Hfm\u0•000e+oo o.oooo o.oooe+oo o.oooo 
2

·
229

e-a
5 0

·
0011 

Total 8.719E-03 0.4171 1.214E-02 0.5806 1.374E-08 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.867E-05 0.0023 

Total Dose Contributions TDOSE(I,f.t) for Individual Radlonuclldes (I) and Pathways (p) 
As mremlyr and Fraction o Total Dose At t = 3.000E+OO years 

Water Dependent Pathways 

_Water _____ Fls.h_ _ _ _ _ Radon _____ Plant ____ Meat ______ Milk ____ All Patbwa~ __ _ 
Radio- AAAMAAAAAAAAAAA AAAAAAAAAAAAAAA ~ MAAMAAAAAAAAAA ~ ~ AAAAM 

~~~ ~WXAA~mJ:/.l~ ~AAAAAA AAAAAAAAAAMW AAAAAAM 
U-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.536E-03 0.3127 
U-235 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.189E-03 0.1047 

tlii?mRrtrlHrrtYRrRrlrlHHr ~tH?tftfiiHH ~tft?tYN rRrRDHmiNPrRrRDHHuHt'm?lfiHHrHI'WtYR o.oooe+oo o.oooo o.oooe+oo o.oooo 
1
·
218

e-a
2 0

·
5826 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.090E-o2·1.0000 

•sum of all water Independent and dependent pathways. 



RESRAD, Version 5.70 Tc Limit= 0.5 year 09/05197 10:39 Page 14 
Summary : RESRAD Default Parameters File: TA 15001.RAD 

Total Dose Contributions TDOSE(I,f.tl for Individual Radlonuclldes (I) and Pathways (p) 
As mrem/yr and Fraction o Total Dose At t = 1.000E+01 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground ____ Joh.alatloo ____ Radon _____ J~lsnl _____ Meat _____ Mille ___ - - SoU ·_ - - - - - x x x x x x x x x x x x x x x x 
Radio- AAAAAAAAAAAAAAA AAAAMAAAAAAAAAA AAAAAAAMAAAAAAA AAAAAAAMAMAAAA ~ ~ MAMA 
~~~ ~~~mmr ~~ ~AAAAAA AAAAMAAAAAAMA AAAAAW-
U-234 2.387E-05 0.0011 6.488E-03 0.3103 1.522E-07 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.530E-05 0.0012 
U-235 1.914E-03 0.0915 2.753E-04 0.0132 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.093E-06 0.0001 
lii~MfmRr~1arnonrRrR~nan5rftTt?m·Rnrr·~ftTrln lrH~mil~frRllr~nRrRr\lftii~rHrHrm\rf·000e+oo o.oooo o.oooe+oo o.oooo 2.229e-a5 0•0011 

Total 8.719E-03 0.4170 1.214E-02 0.5806 1.522E-07 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.868E-05 0.0023 

Total Dose Contributions TDOSE(I,f.t> for Individual Radlonuclldes (I) and Pathways (p) 
As mremlyr and Fraction o Total Dose At t • 1.000E+01 years 

Water Dependent Pathways 

_Water _____ Fls.h_ _ _ _ _ Radon _____ Plant ____ .Meat ______ Milk ____ AIL Patbwa~ __ _ 
Radio- AAAAAAAAAAAAAAA AAAAAAAAAAAAAAA AAAAAAAAAAAAAAA AAAAAAAAAAAAAAA ~ ~ AAAAAA 
~~rom ~~~tm:Klr ~ ~AAAAAA MAAMAAJ..m.w.. AAAAAW-
U-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.537E-03 0.3127 
U-235 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.190E-03 0.1048 
WiiMfrnRr«WfTtYRrRrtrfffftr ~tftfN!TiiHH ~t\WRR rRr~miRrrRrNn8r'Wtflfiflftr8t'WNR o.oooe+oo o.oooo o.oooe+oo 

0
•0000 1

·
218

e-a
2 0

·
5826 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.091E-021.0000 

esum of all water Independent and dependent pathways. 

( 



RESRAD, Vt 1 5.70 Tc Limit= 0.5 year 09/05197 10:39 Page 15 
Summary: R ........ ~D Default Parameters File: TA15001.RAD 

Total Dose Contributions TDOSE(i,f.tl for Individual Radionuclldes (I) and Pathways (p) 
As mremlyr and Fraction o Total Dose At t = 3.000E+01 years · 

Water Independent Pathways (Inhalation excludes radon) 

Ground ____ Joh.alatlon ____ Bad.on _____ J~lanl _____ M~al _____ Milk ____ - - SoU - - - - - - x x x x x x 
11 11 

x x x x x x ~ x 
Radio- MAAAAAAAAAAAAAA AAAAAAAAAAAAAAA AAAAAAAAAAAAAAA AAAAAAAAAAAAAAA ~ ~ AAMAA 
MM~Rnm f~~~mJ:Xlr ~~~~'MAMA AAAJ.J..AAAAAAMAA MAAAAAA 
U-234 2.459E-05 0.0012 6.490E-03 0.3103 1.357E-06 0.0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.530E-05 0.0012 . 
U-235 1.915E-03 0.0915 2.794E-04 0.0134 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.123E-06 0.0001 

~;~f?mRr~1am0rrtRrRfRHn5tBlffm1ln,r·fiftTt?n fnWl9miltlu0rRRP~uHrHPHnii0HtHrHPm\n°·000e+oo o.oooo o.oooe+oo o.oooo 
2

·
229

e-o
5 0

·
0011 

Total 8.720E-03 0.4169 1.214E-02 0.5807 1.357E-06 0.0001 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.871E-05 0.0023 

Total Dose Contributions TDOSE(I,f.t) for Individual Radionuclldes (I) and Pathways (p) 
As mrem/yr and Fraction o Total Dose At t = 3.000E+01 years 

Water Dependent Pathways 

_Water _____ .Flsi'L _ _ _ _ Radon _____ Plant ____ Meat ______ Milk ____ AIL Pathways~ __ _ 
Radio- MMAAAAAAAAAAAA AAAAAAAAAAAAAAM AAAAAAAAAAAAAAA AAAAAAAAAAAAAAA ~ ~ AAMAA 
MM~Rnm f~~~mJ:Xlr ~~~'MAMA AAJ..J..AAAAAAAAW. MAAAAAA 
U-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.541E-03 0.3127 
U-235 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.195E-03 0.1050 

lii~f?mRrR~Hffi+YRtRrfrfHHt ~tW?tfiiHH ~tffiWN tRrR0HfuitYPtRrROUHuHt~?tYtfiHHtflt~?tWl o.oooe+oo o.oooo o.oooe+oo o.oooo 
1
•
218

e-a
2 0

·
5823 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.091E-021.0000 

*Sum of all water Independent and dependent pathways. 
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Summary: RESRAD Default Parameters File: TA15001.RAD 

Total Dose Contributions TDOSE(I,f.O for Individual Radlonuclldes (I) and Pathways (p). 
As mremlyr and Fraction o Total Dose At t = 1.000E+02 years . 

Water Independent Pathways (Inhalation excludes radon) 

Ground ____ Joh.alatlon ____ Bado_n_ _____ elant _____ Meat _____ Milk ______ SoU _____ _ 
Radio- AAAAAAAAAAAAAAA AAAAAAMAAAAAAAA AAAAAAAAAAAAAAA AAAAAAAAAMAAAAA MAMAAAJ..AAAAAM ~ AJ.J..AAA 
~~m:m f~~~mmr ~''KJ..'Jrb ~A/V.J.M AAAAAMAAAAAAM AAAAAAAJ.. 
U-234 3.494E-05 0.0017 6.497E-03 0.3098 1.453E-05 0.0007 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.533E-Q5 0.0012 
U-235 1.921E-Q3 0.0916 3.023E-04 0.0144 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.262E-06 0.0001 

liitfif7mRr~lftm'WrRrRfn~n51ftlrfm·Rnrr·fi~fnlnitl8mR\frPMnRrHrflfiii0HrRrHrHHn°·000e+oo o.oooo o.oooe+oo o.oooo 
2

·
229

e-o
5 0

·
0011 

Total 8.734E-03 0.4165 1.217E-Q2 0.5805 1.453E-05 0.0007 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.888E-Q5 0.0023 

Total Dose Contributions TDOSE(I,f.tl for Individual Radlonuclldes (I) and Pathways (p) 
As mremlyr and Fraction o Total Dose At t • 1.000E+02 years 

Water Dependent Pathways 

_Water _____ .Fls.h _____ Radon _____ Plant ____ Meat ______ MUk ____ AilPatbwavs~ __ _ 
Radio- AAAAAAAAAAAAAAA AAAAAAAAAAAAAAA AAAAAAMAAAAAAM AAAAAAAAAAA"AAA MAMAAAJ..AAAAAM ~ AAAAAA 
~~mm f~~~mJti ~'KJ..'Jrb ~"AAAAAA AAAAAAAAAAM&.M AAAAAAAA 
U-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.572E-03 0.3134 
U-235 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.225E-Q3 0.1061 

liitfif7mRrtrlfflitYilrRrlrlHHt 1tHH?IfiiHH 1tH?NR rRrnoHmiNPrRrOOHHnHt'm?lfiHHrHtW o.oooe+oo o.oooo o.oooe+oo 
0

•
0000 1

.2
1
ae-o

2 0
·
5806 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.097E-Q2 1.0000 

*Sum of all water Independent and dependent pathways. 

' I 
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Summary : f.\ .. ~AD Default Parameters File: TA 15001.RAD 

Total Dose Contributions TDOSE(i,f,t) for Individual Radlonuclldes (i) and Pathways (p) 
As mrem/yr and Fradlon o Total Dose At t = 3.000E+02 years . 

Water Independent Pathways (Inhalation excludes radon) 

.Ground ____ Joh.alatloo ____ Bad.o_n_ ____ J~lsnt _____ Meat ___ --Milk ____ -- SoU--- --- x x x x x x x x x x x 
1 

x x 
1 

x 
Radio- AAAAAAAAAAA.AAA AAAAAAAAAAAAAAA ~ AAAAAAAAAAAAAAA ~ ~ AAAAAA 
~~~ f~AJlfu.~mf/J.r ~~~ ~'AMAAA AAAAAAAAAAAAAAA AAAAAAAA 
U-234 1.206E-04 0.0057 6.517E-03 0.3081 1.123E-04 0.0053 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.548E-05 0.0012 
U-235 1.928E-03 0.0911 3.767E-04 0.0178 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.692E-06 0.0001 
~i~f?mRrRl~m0ff1RrR~ ftftn5

tnlffm·Hft,r·iftfr1n MR2fflift?,frRRP~nHrHrHftii0H,HrHrm\,p.oooe+oo o.oooo o.oooe+oo o.oooo 2
·
228e-o5 0·0011 

Total 8.720E-03 0.4123 1.227E-tJ2 0.5800 1.123E-04 0.0053 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.946E-05 0.0023 

Total Dose Contributions TDOSE(I,f,t) for Individual Radionuclldes (I) and Pathways (p) 
As mrem/yr and Fradion o Total Dose At t = 3.000E+02 years 

Water Dependent Pathways 

_ Wster _____ .Fls.h_ _ _ _ _ Radon _____ Plant ____ Meat ______ MUk ____ All PathwsYS~ __ _ 
Radio- AAAAAAAAAAA.AAA ~ ~ AAAAMAAAAA'AAAA ~ ~ AAAAAA 
~~,mm '~'Allfu.~I.WJX{ ~"fiJ.rJJ.. ~'AMAAA AMAAAAAAAAAW.. AAAAAAAA 
U-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6. 775E-03 0.3203 
U-235 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000. 2.306E-03 0.1090 
~i~f?mRrR~HfftYR,RrH~H, ~tH?t?lfiiHH '\t\\?,YR IRrOOHmiRP,HrH

0
HHnHt'Wt?lfiHH,\b'WtYR o.oooe+oo o.oooo o.oooe+oo o.oooo 1•

207
e-a

2 0
·
5706 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.115E-021.0000 

*Sum of all water Independent and dependent pathways. 
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Summary: RESRAD Default Parameters File: TA15001.RAD 

Total Dose Contributions TDOSE(I,f.t> for Individual Radlonuclldes (I) and Pathways (p) 
As mremtyr and Fraction o Total Dose At t = 1.000E+03 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground ____ Joh.ala.tlon ____ Badon _____ J~lanl _____ Mi'al ______ Milk ______ Soil ______ _ 
Radio- AAAAAAAAAAAAAAA AAAAAAAA.AAAAAA AAAAAAAAAAAAAAA AMAAAAAAAAMAAA AAAAAAAAAAAAAAA ~ MAAAA 
~~~ f~~~~r J:Jf:AJJJJJ/f.~ ~AAAAM AJ:..AJ..MAAAAAAAAA ~ 
U-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
U-235 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
tii~ffnrRrtrlHJitYRtRrtrlHHr ~rtm?rriiHH ~tWYR tRrrrRmlNPtRrflOHHnHr'tft?fiHHtHt~?NR o.oooe+oo o.oooo o.oooe+oo o.oooo o.oooe+oo o.oooo 
Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total Dose Contributions TDOSE(I,f.O for Individual Radlonuclldes (I) and Pathways (p) 
As mremtyr and Fraction o Total Dose At t • 1.000E+03 years 

Water Dependent Pathways 

· _Water _____ .fls.h _____ Radon _____ Plant ____ Meat ______ Milk ____ AilPatbwavs~ ___ _ 
Radio- AAAAAAAAAAAAAAA AAAAAAAA.AAAAAA AAAAAAAAMAAAAAA AAAAAAMAAAAAAAA ~ ~ MAAAA 
~~~ f~~~~r ~~ ~AAAAM AJ:..AJ..MAAAAAA\AA ~ 
U-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
U-235 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0;0000 O.OOOE+OO 0.0000 
tii~ffmRrtrlHfD+YRtRrfriHHt ~tml?lfiiHH ~~- tRrlrHmiNPtRrROOHnHt'm?rriHHtHt'WNR o.oooe+oo o.oooo o.oooe+oo o.oooo o.oooe+oo o.oooo 
Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

*Sum of all water Independent and dependent pathways. 
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Summary: RL.._,o(AD Default Parameters File: TA15001.RAD 

Dose/Source Ratios Summed Over All Pathways 
Parent and Progeny Principal Radlonuclide Contributions Indicated 

Parent Product Branch n~---n~~~~~J~n~"UXf1~~Jiq) nnne:.&.n1 · · . 

~~~oo~~O.ufu.WA~~~AAAAAAAAAAAAAAAAM 
U-234 U-234 1.000E+OO 1.289E-02 1.289E-02 1.289E-02 1.289E-02 1.289E-02 1.288E-02 1.286E-02 O.OOOE+OO . 
U-234 Th-230 1.000E+OO O.OOOE+OO 2.865E-07 8.596E-07 2.865E-06 8.594E-06 2.863E-05 8.576E-05 O.OOOE+OO 
U-234 Ra-226 1.000E+OO O.OOOE+OO 5.288E-09 4.756E-08 5.272E-.07 4.714E-06 5.106E-05 4.127E-04 O.OOOE+OO 
U-234 Pb-210 1.000E+OO O.OOOE+OO 8.469E-14 2.251E-12 7.903E-111.847E-09 4.510E-08 5.754E-07 O.OOOE+OO 
U-234 IDSR(f) 1.289E-02 1.289E-02 1.289E-02 1.289E-02 1.290E-02 1.296E-02 1.336E-02 O.OOOE+OO 

U-235 U-235 1.000E+OO 9.517E-02 9.517E-02 9.516E-02 9.516E-02 9.515E-02 9.513E-02 9.442E-02 O.OOOE+OO 
U-235 P•231 1.000E+OO O.OOOE+OO 3.105E-06 9.314E-06 3.104E-05 9.310E-05 3.100E-04 9.261E-04 O.OOOE+OO 
U-235 Ar-,227 1.000E+OO O.OOOE+OO 2.901E-07 2.556E-06 2.643E-051.965E-041.285E-03 4.915E-03 O.OOOE+OO 
U-235 IDSR(f) 9.517E-02 9.517E-D2 9.518E-02 9.522E-D2 9.544E-D2 9.672E-D2 1.003E-01 O.OOOE+OO 

U-238 U-238 1.000E+OO 2.591E-D2 2.591E-02 2.591E-02 2.591E-02 2.591E-D2 2.590E-02 2.567E-02 O.OOOE+OO 
U-238 U-234 1.000E+OO O.OOOE+OO 3.655E-08 1.096E-07 3.654E-07 1.096E-06 3.653E-06 1.095E-05 O.OOOE+OO 
U-238 Th-230 1.000E+OO O.OOOE+OO 4.062E-13 3.655E-12 4.061E-11 3.655E-10 4.059E-09 3.648E-08 O.OOOE+OO 
U-238 R•226 1.000E+OO O.OOOE+OO 4.588E-151.343E-13 4.984E-121.338E-10 4.843E-091.183E-07 O.OOOE+OO 
U-238 Pb-210 1.000E+OO O.OOOE+OO 2.336E-18 6.261E-18 5.705E-16 4.100E-14 3.585E-121.507E-10 O.OOOE+OO 

tn~fYmRRnmm nnmn fttnfflnilffl'*nfrlmi«ffi~,n9rlmiflflfunfrl 'ilifffi~·591 e-o
2 2

·
591 

e-o
2 2

·
568

e-o
2 

o.oooe+oo 
Branch Fraction Is the cumulative factor for the J'th principal radlonuclide daughter: CUMBRF(f) = BRF(1)*BRF(2)* ... BRF(f). 
The DSR Includes contributions from associated (half-llfe.6 0.5 yr) daughters. · 

Nuclide 

Single Radlonucllde Soil Guidelines G(l,t) In pCI/g 
Basic Radiation Dose Umlt = 15 mreinlyt 

~ooomwme+~oo~ ~-~oo~+~ AMAAAAAA 
U-234 1.164E+03 1.164E+03 1.164E+03 1.163E+03 1.163E+03 1.157E+03 1.122E+03 *6.245E+09 
U-235 1.576E+02 1.576E+02 1.576E+02 1.575E+02 1.572E+02 1.551E+02 1.496E+02 *2.160E+06 

tii~f8 nnRr~81miNi Rr~ftftEiNimr· ~Rftrrii0~mRr718,rriiRn ftr71ftfr+
02 5

" 
790

E+0
2 5

·
842

E+0
2 

*3.3eOE+0
5 

*At specific activity limit · 

Summed Dose/Source Ratios DSRO,t) In CmreiJ1/yr}/CDCIIg) 
and Single Radlonucllde Soli Guidelines G(l,t) In pqllg 

at tmln • Orne of minimum single radlonucllde soli guideline 
and at tmax • time of maximum total dose • 389.2 n 0.4 years 

Nuclide Initial tmln DSR(I,tmln G(l,tmln) D'~u~'rax) G(l,tmax) 

~~ ~ AAAJ.».AAA AAAAAAAAA AAAAAAAAA 
U-234 5.070E-01 549.6 ft 0.5 1.396E-02 1.074E+03 1.361E-02 1.102E+03 
U-235 2.300E-02 482.4 ft 0.5 1.023E-Q1 1.467E+02 1.015E-01 1.478E+02 

tii~Ym'r~Oflm-NrlnmN·'lflHmi'Wnnnf"ftH~m0inftr~88e+o2 2
"
542

e-o
2 5

"
901 

e+o
2 
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Summary: RESRAD Default Parameters File: TA15001.RAD 

Individual Nuclide Dose Summed Over All Pathways 
Parent Nuclide and Branch Fraction Indicated 

Nuclide Parent BRFL~ .... "" .. """ DOSE ,t) mremlvr 
~~~uE+ . + . +0~3~0 + + .1 o +~AAAAAAAAA·AAAAAAAAA. 
U-234 U-234 1.000E+OO 8.536E-03 8.538E-03 8.536E-03 8.535E-03 8.534E-03 8.531E-03 8.522E-03 O.OOOE+OO 
U-234 U-238 1.000E+OO O.OOOE+OO 1.718E-08 5.153E-081.718E-07 5.152E-071.717E-06 5.144E-06 O.OOOE+OO 
U-234 IDOSE(I): 8.536E-03 8.536E-03 8.538E-03 8.535E-03 8.535E-03 8.533E-03 8.527E-03 O.OOOE+OO 

Th-230 U-234 1.000E+OO O.OOOE+OO 1.453E-07 4.358E-07 1.453E-08 4.357E-08 1.452E-05 4.348E-05 O.OOOE+OO 
Th-230 U-238 1.000E+OO O.OOOE+OO 1.909E-131.718E-121.909E-111.718E-10 1.908E-091.715E-08 O.OOOE+OO 
Th-230 IDOSE(I): O.OOOE+OO 1.453E-07 4.358E-07 1.453E-06 4.357E-08 1.452E-05 4.350E-05 O.OOOE+OO 

R•228 U-234 1.000E+OO O.OOOE+OO 2.881 E-09 2.411E-08 2.873E-07 2.390E-06 2.589E-05 2.092E-04 O.OOOE+OO 
R•228 U-238 1.000E+OO O.OOOE+OO 2.158E-15 8.310E-14 2.343E-12 8.287E-11 2.278E-09 5.559E-08 O.OOOE+OO 
R•228 IDOSE(I): O.OOOE+OO 2.881 E-09 2.411 E-08 2.873E-07 2.390E-06 2.589E-05 2.093E-04 O.OOOE+OO 

Pb-210 U-234 1.000E+OO O.OOOE+OO 4.294E-141.141E-12 4.007E-11 9.388E-10 2.288E-08 2.917E-07 O.OOOE+OO 
Pb-210 U-238 1.000E+OO O.OOOE+OO 1.098E-18 2.942E-18 2.881E-18 1.927E-141.885E-12 7.084E-11 O.OOOE+OO 
Pb-210 IDOSE(I): O.OOOE+OO 4.294E-141.141E-12 4.007E-11 9.367E-10 2.287E-08 2.918E-07 O.OOOE+OO 

U-235 U-235 1.000E+OO 2.189E-03 2.189E-03 2.189E-03 2.189E-03 2.189E-03 2.188E-03 2.172E~3 O.OOOE+OO 

P•231 U-235 1.000E+OO O.OOOE+OO 7.141E-08 2.142E-07 7.140E-07 2.141E-06 7.130E-08 2.130E-05 O.OOOE+OO 

Ao-227 U-235 1.000E+OO O.OOOE+OO 8.872E-09 5.879E-08 8.080E-07 4.520E-08 2.958E-05 1.130E-04 O.OOOE+OO 

liimffmhtHBftm1 ·'Wt?mii'lflnnlrfi1RmtffiJl~1RmiHf ~~~1R'RiftfiJlli1Rm-a2 1•
21

ae-a
2 1

·
217

e-a
2 1

·
2
oee-a

2 
o.oooe+oo 

BRF(I) Is the branch fraction of the parent nuclide. 

,§ 
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Summary : R~... <AD Default Parameters File: TA 1500f .RAD 

Individual Nuclide Soli Concentration 
Parent Nucllda and Branch Fraction Indicated 

Nuclide Parent BRF(I) S(J,t pqy, . 
~~IJ~E+ . + . + 13f£ruiill~~~'AAJ..AA}.J.J.AAMMAAJ..}.. 
U-234 U-234 1.000E+OO 5.070E-01 5.070E-01 5.070E-01 5.070E-01 5.069E-01 5.066E-01 5.059E-01 5.035E-01 
U-234 U-238 1.000E+OO O.OOOE+OO 1.332E-06 3.997E-06 1.332E-05 3.997E-05 1.332E-04 3.991 E-04 1.325E-03 
U-234 IS(j): 5.070E-01 5.070E-01 5.070E-01 5.070E-01 5.069E-01 5.068E-01 5.063E-01 5.048E-01 

Th-230 U-234 1.000E+OO O.OOOE+OO 4.564E-06 1.369E-05 4.584E-05 1.369E-04 4.560E-04 1.366E-03 4.528E-03 
Th-230 U-238 1.000E+OO O.OOOE+OO 5.997E-12 5.397E-11 5.997E-10 5.396E-09 5.993E-08 5.387E-07 5.957E-06 
Th-230 IS(j): O.OOOE+OO 4.564E-06 1.369E-05 4.584E-05 1.369E-04 4.561 E-04 1.366E-03 4.534E-03 

Ra-226 U-234 1.000E+OO O.OOOE+OO 9.884E-10 8.893E-09 9.871E-08 8.857E-07 9.739E-06 8.508E-05 8.546E-04 
Ra-226 U-238 1.000E+OO O.OOOE+OO 7.949E-16 2.327E-14 8.651E-13 2.330E-11 8.562E-10 2.260E-08 7.753E-07 
Ra-226 IS(j): O.OOOE+OO 9.884E-10 8.893E-09 9.871E-08 8.857E-07 9.739E-06 8.510E-05 8.553E-04 

Pb-210 U-234 1.000E+OO O.OOOE+OO 1.016E-11 2.701E-10 9.483E-09 2.217E-07 5.411E-06 6.904E-05 8.047E-04 
Pb-210 U-238 1.000E+OO O.OOOE+OO 2.598E-16 6.964E-16 6.345E-14 4.561E-12 3.988E-10 1.677E-08 7.073E-07 
Pb-210 IS(j): O.OOOE+OO 1.016E-11 2.701E-10 9.483E-09 2.217E-07 5.412E-06 6.906E-05 8.054E-04 

U-235 U-235 1.000E+OO 2.300E-02 2.300E-02 2.300E-02 2.300E-02 2.300E-02 2.299E-02 2.297E-02 2.291 E-02 

Pa-231 U-235 1.000E+OO O.OOOE+OO 4.866E-07 1.460E-06 4.866E-06 1.459E-05 4.859E-05 1.454E-04 4. 796E-04 

Ac-227 U-235 1.000E+OO O.OOOE+OO 7 .665E-09 6. 755E-08 6.985E-07 5.193E-06 3.396E-05 1.301 E-04 4.646E-04 

tlimf?mhtffflftm1 ·~?tYmii'mnnfr TNNmi1lnfnTfflmiftltfnTNflliftlnftTtYNm.:o1 4
•
699e-o1 4

·
69ae-o1 4

·
694e-o1 4

·
681 e-o1 

BRF(I) Is the branch fraction of the parent nuclide. 
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Figure 1. Histograms, boxplots, and density estimates for Lead, 
Laboratory Background and Site Data 
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