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Executive Summary

Executive Summary

The former Operable Unit (OU) 1086, located in the northwestem quadrant of the Los Alamos National
Laboratory in Los Alamos, New Mexico, consists of one active technical area, TA-15. TA-15, aiso 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 | investigation were to determine: ‘
e whether any releases of COPCs to the environment occurred at these PRSs, and, if so, the nature of

the contamination;
e 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 concem (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 healith

(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 51
health characterized
) and no COPCs
are present
C-15-007 - 5 NFA for human | Site has been 5.2
health characterized
and no COPCs

are present

* See NMED et al. 1995, 1328
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Chapter 1

introduction

1.0 INTRODUCTION
11 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 TAs-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 Cafion de Valle. TA-48, located on the southern margin of Water Canyon, forms the southern

boundary, and TA-36 forms the eastern boundary.

The relatively fiat surface of Three-Mile Mesa on Pajarito Mesa encompasses most of TA-15, but steep-
walled Water Canyon traverses the southem 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 southem and westemn sections
of TA-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, 1087) 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 | field investigations at TA-15, as outlined in the RFI Work Plan (LANL

1993, 1087), were to determine:

e whether any releases occurred at the PRSs, and, if so, the nature of any contamination;
o the potential risks posed by any contamination to workers and the public; and
o 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 VIil, 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 goverﬁed the investigations, was submitted to the U. S. Environmental
Protection Agency (EPA) in July 1893 (LANL 1993, 1087), was amended to correct deficiencies noted by

September 24, 1997
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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 L
approval was given on January 9, 1995. ‘Hj

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 "3

Work Plan (LANL 1993, 1087). 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 pilan had dispersion, runoff, and either infiltration or 3
_ 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 | 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 | 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 | 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 concem are either not present or are present in #
concentrations that would pose an acceptable level of risk under future land use. i

ks
1.3 FIELD ACTIVITIES

Field activities for this Phase | 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 | 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 llIB 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 Ludium Model 2221 scaler/ratemeter with a 44-10 2x2 scintillator and an Eberline
ESP-1 survey meter with an HP260 detector. A photoionization detector (P1D) 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, 1087). 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
2.21 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 of TA-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 fiat 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 of TA-15 are situated within the Bandelier Tuff, a thick
sequence of volcanic ash flows and ash falis 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 northem 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 southemn
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 Carjo loam and Pogna sandy loam. Still further to the west lie Seaby loam and the continuation of
Carjo loam, which is generally central to the Mesa throughout its length.
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Chapter 2 Environmental Setting

The eastern portion of Mesita del Potrillo, which joins Three-Mile Mesa, is covered with Hackroy rock
outcrop complex at the extreme eastem edge, grading into Carjo loam. This persists to the western edge
of TA-15, where it is joined on the eastern margin of Cafion de Valle by Pogha loam. The northeastern
rim of Mesita del Potrilio 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 of TA-15 on this
mesa. The northemn 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 TA-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 1985, 1164). No evidence of erosion is visible

at either PRS described in this addendum.
23 HYDROLOGY
2.31 " 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
Cafion de Valle. For locations and boundaries of these watersheds, see Appendix A of the RFI Work Plan
for OU 1086 (LANL 1893, 1087). Ali 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 Cafion de Valle in the vicinity of TA-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 snowmeit 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 siope to Cafion de Valle. PRS C-15-007 is sioped toward Cafion de Valle. This
PRS is located at the edge of the parking lot that is used by personnel working in the Hollow.
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a

7
23.2 Groundwater ’j_:ﬂ%
The depth to the main aquifer varies from 875 to 1100 ft below ground surface in the vicinity of TA-15 m
(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 ks
PRS C-15-007. A s 4

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;” +§Ii;§|
Executive Order 11988, “Floodplain Management;” 10 CFR 1022; Compliance with Floodplain/Wetlands
Environmental 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 10 species of reptiles
and amphibians have been identified. TA-15 serves as an overwintering area for deer and elk. Other '8
species that are known to occur on the site include a variety of small mammails.

R

=3

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, 1087). None of these sites
were disturbed by the RFI activities.
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Chapter 3 Approach to Sample Analysis and Data Assessment

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:

sampling and analysis design;

field investigation and collection of field and QA samples;

chemical and radiochemical analyses of samples and reporting of analytical data;
baseline verification and validation of analytical data;

organization of field and analytical data into PRS-specific data set(s);
exploratory data analysis;

focused validation when necessary to further assess gquestionabie data;
comparison of validated analytical resuits with LANL background data;
comparison of validated analytical results with SALs;

evaluation of sufficiency of data set(s) to support the site decisions; and
assessment of human heatth risk.

0000 O0O0ODODODOOO

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 1983, 1087) and the additional sampling mentioned in the RFI report (LANL 1996, ER 1D No.
54977) for PRS C-15-001, 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. All 1997 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 werer 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 lll 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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Chapter 3 Approach to Sample Analysis and Data Assessment

decisions discussed in this RFI report, baseline data validation under the ER protocol was perfon'ned 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 EQL/EDL.

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 EQL/EDL.

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

- varniability 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. gy
Qualifiers resulting from baseline and focused validation are shown in the analytical resuits tables 7
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

3.21 Inorganic Chemicals , 1
: i3

Detected inorganic chemicals are compared with natural background distributions to determine if they '“f

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 i
throughout Los Alamos County for which chemical analyses were performed for certain inorganic (metal) i
chemicals (Longmire et al. 1995, 1142; Longmire et al. 1995, 1266). The site-wide background value or I
upper tolerance limit (UTL) is calculated as the 85% 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.

okt s

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 denived 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.

TS & w Jhb

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-vaiues) 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 resuits 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. 1895, 1142;
Longmire et al. 1995, 1266). The soil background data set was used throughout the
background comparison because the sonl 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 1890, 0497; Environmental Protectson 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 PAHSs 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.

3.24 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 1896, 1297). These comparisons are the last quantitative steps in
the screening assessment process for human health concems. 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
concemns.

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 10 or a hazard index of 1. Background risks can also affect decisions at
sites that have chemicals for 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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Chapter 3 Approach to Sample Analysis and Data Assessment

TABLE 3.3.141

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

Background
Inorganic Soll Concentration® »
Chemical mg/kg Hazard Quotient Lifetime Cancer Risk
Median UTL Median UTL Median UTL

Aluminum 10,000 38,700 0.1 0.5 NC* NC
Antimony 0.6 1° 0.02 0.03 NC NC
Arsenic 4 7.82 0.2 0.4 1x10° 2x10°
Barium 130 - 315 0.03 0.06 NC NC
Beryllium 0.895 1.5 0.003 0.006 _6x10° 1x10°
Cadmium® 0.2 2.6° 0.005 0.07 2x10" 2x10°
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
Lead® ' 12 23.3 0.03 0.06 NC NC
Manganese 320 714 0.8 1.9 NC NC
Mercury 0.05 0.1¢ 0.002 0.004 NC NC
Nickel 7 15.2 0.005 0.01 NC NC
Selenium 0.3 1.7° 0.0008 0.005 NC NC
Thallium 0.2 1¢ .0.03 0.2 NC NC
Uranium 0.9 1.87 0.004 0.008 NC NC
Vanadium 21 419 0.04 0.08 NC NC
Zinc 30.7 50.8 0.001 0.002 NC NC

a Risk estimates are based on reference doses, siope faclors, and EPA Region 9 default exposure assumptions
effective April 1996.

Background concentrations taken from the Longmire et al. all soil horizons set (Longmire et al. 18985, 1142).
NC = noncarcinogen.

Maximum detected background value.

Cancer risks from cadmium are based solely on inhalation of resuspended dust.

Naturally occurring chromium is assumed to exist in a trivalent.

Hazard quotient based on biokinetic uptake model.

o -0oanor

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 mode! 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.

September 24, 1887 36
M97141.RFI

Fleld Unkt 2, TA-15
RFl Report, PRS C-15-001/007




Chapter 3 Approach to Sample Analysis and Data Assessment

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 warmranted.

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.

34 ECOLOGICAL ASSESSMENT
In cooperation with the New Mexico Environmental bepartment and EPA Region 6, the ER Projectis

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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Chapter 4 Results of Quality Assurance/Quality Control Activities

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 intemal 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 QA/QC 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 QA/QC
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 ID 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 resuits 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 QA/QC problems
associated with the soils data are summarized in Appendix B (Tables B-1 and B-2) according to request
number, sample ID, and analytical suite, respectively.

4.1 ANALYSES FOR C-15-001 - SOIL PILE

4.1.1 Inorganics

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 spiké 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 (EDL) 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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Chapter 4 Results of Quality Assurance/Quality Control Activities

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.

41.2 Radionuclides

Two samples had QA/QC 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 Inorganics

Thirteen samples had a QA/QC 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 §1.3% 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 mi 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 (EQLSs)
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 intemal 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 d4-1,4-
dichlorobenzene were less than 50% of the area lower limit for two samples. Based on the latter intemal -
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 pi

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 intemnal standard area counts were acceptable. :‘E:
4.2.3 Radionuclides ¥
The radionuclide data had no QA/QC problems associated with the analyses. . {3
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6.0 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 | sampling.
-In all, six samples were collected from two locations to characterize this PRS.

51.1 History .
The history of the site is unknown. it was noted in a 1988 environmental restoration (ER) site N ’3
reconnaissance visit. 7
51.2 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 1
radionuclides was noted. This pile is denoted in the SWMU report as AOC C-15-001.
51.3 Previous investigations ’;

No previous investigations have been conducted at this site, prior to 1985,
514 Field investigation

51.41 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. :

51.4.2 Results of Field Screening

HE spot tests were conducted at these sample locations prior to the start of any intrusive activities as
required by DX 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.

5143 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 1985 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 RF1 Work Plan
(LANL 1993, 1087). The two samples collected in 1995 were analyzed for TAL metals and total uranium.
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TABLE 5.1.4.31
SUMMARY OF SAMPLES TAKEN - PRS C-15-001
Location | Sample ID | Depth Date Matrix TAL Total Isotopic
ID (in) Collected Metals@_ Uranium@ | Uranium®
15-2347 0215-95- 0-3 7/13/95 Soll 9507269 9507269 NA
0275 :
15-2347 0215-97- 04 8/18/97 Sail NA NA 3582R
0093
15-2347 0215-97- 18-20 8/18/97 Soail NA NA 3582R
0094
15-2348 0215-95- 0-6 7113/85 Soil 9507269 9507269 NA
0276
16-2348 0215-97- 0-6 8/18/97 Soil NA NA 3582R
: 0095 '
15-2348 0215-97- 18-22 8/18/97 Sail NA NA 3582R
0096
@ Batch Number
® Request Number

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 respectlve
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 (i) | (mghkg) | (mg/lkg) | (mglkg) | (mglkg)
SAL N/A® N/A® 210 2800 380 230°
soil UTL N/A® N/A® 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.

PN TR 118 L P Wt

TABLE 5.1.6-1
RADIONUCLIDES WITH CONCENTRATIONS AT OR ABOVE BACKGROUND SCREENING VALUES
FOR PRS C-15-001
Sample ID | Locatio | Depth | Uranium-234 | Uranium-235 | Uranium-238 Uranium
nib_| (in) | (pCiig) (Clig) (pCUg) | (mgikg)
SAL N/A® N/A® 13 10 67 29°
soil UTL N/A® N/A® 1.94 0.084 1.82 5.45
0215-95-0275 | 15-2347 0-3 Not Analyzed | Not Analyzed | Not Analyzed
0215-95-0276 | 15-2348 0-6 Not Analyzed | Not Analyzed | Not Analyzed 14,2
0215-97-0093 | 15-2347 0-6 8.9 0.4 9.5 Not Analyzed
0215-97-0094 | 15-2347 | 18-24 14 0.05 14 Not Analyzed
0215-97-0095 | 15-2348 0-6 2.7 0.1 3.4 Not Analyzed
0215-97-0096 | 15-2348 | 18-24 1.9 0.08 1.9 Not Analyzed :
*N/A = not applicable -
® SAL for uranium is based on radionuclide effects for natural uranium. .

Notes: Values in celis with bold borders are detections.
Values in shaded celis are detections greater than SALs.

51.7 Evaluation of Organic Chemicals

No organics were analyzed for at this PRS.

51.8 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 (Tabie 5.1.6-1). Isotopic uranium, uranium-234, uranium-23§, and uranium-238, was
analyzed at a later date following additional Phase | 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, .

Field Unit 2, TA-16
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TABLE 5.1.81
MULTIPLE CHEMICAL EVALUATION FOR SOIL SAMPLES FROM PRS C-15-001
Chemical Location Sample ID 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

51.9 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 of 21 m?, a depth of 0.7
m, and an exposure limit of 15 mrem/yr. The PRG was calculated to be 496 mg/kg or 708 pCi/g.

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 | sampling and the risk-based screening assessment
was natural uranium. The PRS encompasses an area of approximately 21 m?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 concem 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 | sampling effort (Figure 5.2-1).
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5.21 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 Pian (LANL 1893, 1087). That
section states only that during the 1988 ER site reconnaissance visit, visibly stained soil was noted
outside the west comner 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 aiso 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 asphatt berm.

5.2.3 Previous Investigations

No previous investigations have been conducted at this site.
524 Field Investigation

5.24.1 Resuits 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. ,

524.2 Results of Fieid Screening

HE spot tests were conducted at these sampie locations prior to the start of any intrusive activities as
required by DX 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 pattems.

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.

5243 Sample Coliection 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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Figure 5.2.4.3-1 PRS C-15-007, Site map of sample locations with detected analytes
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Chapter 5 Speclfic Resuits, Conclusions, and Recommendations
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
152575 02(1%-{27- 12-16 | 8/18/97 Soil 3588R 3589R 3587R | 3587R |
15-2575 0201%?3?- 24-28 | 6/18/97 Soll | 3588R 3589R™ | 3587R | 3587R |
15-2576 02?;;—,. 0-6 8/18/97 Soil | 3588R 3589R 3587R NA
15-2576 0201%7»37'- 12-18 | 8/18/87 | Soil | 3568R 3580R | 3587R | 3587R |
15-2576 020105?37- 24730 | BHERT Soil | 3588R 3589R 3587R | 3587R |

[ 16-2577 02(:%?87- 06 8/18/97 Soil | 3588R 3589R | 3587R | 3587R |
15-2577 022%?;7- 12-18 | 8/18/97 Soil | 3588R | 3580R 3587R | 3587R |
15-2577 02?5%7. 30-35 | 6/18/97 Soil | 3588R 3580R 3587R | 3587R |
15-2578 oz%%%g?- 6-12 | 8187 Soil | 3588R 3580R | 3587R | 3587R |
15-2579 ozi?-;'z-’ 521 | 68T Soil | 3588R 3588R 3587R | 3587R |
15-2580 023‘3537. 6-12 8/18/97 Soil | 3588R 3589R 3587R | 3587R |
15-2581 ozﬁ?gi- 15-21 | 8/18/97 Soil 3588R 3589R 3587R | 3587R |
15-2579 02(:%?;7- 06 0/2/97 Sail NA NA 3655R NA
15-2579 oza%?gﬁ 1521 012/97 Soil NA NA 3655R NA
15-2579 0201%?37"- 30-36 012/97 Sol | NA NA 3655R NA

* Request Numbegrem

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 15-2578, three additional sampies were
collected within 10 inches of the sample location at three depths to more fully characterize the nature and
extent of these PAHSs.

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.

5-10 Fleid Unit 2, TA-15
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“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.

Chapter § Specific Results, Conclusions, and Recommendations ™
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 i@
‘concentrations above their respective background UTLs (Table 5.2.5-1 and Figure 5.2.4.3-1). However, jgj
TABLE 5.2.5-1
INORGANIC CHEMICALS WITH CONCENTRATIONS AT OR ABOVE BACKGROUND s
SCREENING VALUES FOR PRS C-15-007 o
Sample ID Location ID Depth Copper Zinc
(in) (mg/kg) {mg/kg)
SAL_ N/A® N/A® 2800 23,000
soil UTL N/A® N/A® 15.5 50.8 &
0215-97-0075 15-2575 0-6 19 58 e
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 i
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 a3 67
0215-97-0087 15-2581 15-21 16 53

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 Slippage Test
t:ead 0.6 0.6 1.0
Zinc 0.001 0.03 1.0
* See Section 3.2.1 of this report for an explanation of p-values.
511 Field Unit 2, TA-18
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Chapter § Specmc Results, Conciusions, and Recommendations

5.2.6 Evaluation of Radionuclideg

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 | 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 asphait 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 6 ft 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 resuilt of site
activities are retained and subjected 10 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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Chapter 4

Resuits of Quality Assurance/Quality Control Activities

TABLE 5.2.7-1
PAHS DETECTED IN THE SOIL AT PRS C-15-007
Sample ID Location | Depth Acenaphthene Anthracene Benzo(a)- Benzo(a)pyrene Benzo(b)-
10 (in) (mglkg) (mglkg) anthracene (mglkg) fluoranthene
mg/kg mg/k
SALs N/A® N/A" 2200 18,000 ( 0.61 ) 0.061 : O%QL
EQLs N/A® N/A® 0.4 0.4 04 0.4 0.4
0215-97-0079 | 15-2576 | 12-18 0.4(U)° 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)
021597-0084 | 15-2578 | 15-21 3.8(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(V) 0.4(J) 0.6(J) 0.6(J)
0215-97-0087 | 15-2581 | 15-21 0.4(U) 0.4(V) 0.0(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
Sample ID Location | Depth Benzo(g,h,l)- Benzo(k)- Chrysene Indeno(1,2,3-cd)- Fluoranthene
iD (In) perylene fluoranthene (mg/kg) pyrene (mg/kg)
(mglkg) (mglkg) (mg/kg) «
SALs N/A® N/A* 1900° 6.1 61 0.61 2600
EQLs N/A® N/A® 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)
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(V) 0.7
0215-97-0089 | 15-2579 0-6 3.0 3.3 5.9 3.0 14

*N/A = not applicable

® U indicates that the analyte was undetected at that detection limit,
© Toxicity criteria are not available for benzo(g,h,/)perylene; therefore, the toxiclty criteria for pyrene were used as surrogates based on similarity in chemical structure.
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Chapter 4

Results 'of Quality Assurance/Quality Contro_l Activities

TABLE 5.2.7-1
PAHS DETECTED IN THE SOIL AT PRS C-15-007
Continued
Sample ID Location | Depth Fluorene Naphthalene Phenanthrene Pyrene
ID (in) (mglkg) (mgfkg) (mg/kg) (mg/kg)
SALs N/A® N/A* 2300 1000 18,000° 1900
EQLs N/A® N/A* 0.4 0.4 04 0.4
0215-97-0079 | 15-2576 | 12-18 0.4(U)° 0.4(U) 0.4(U) 0.3(J)
0215-97-0080 | 15-2576 | 24-30 0.4(U) 0.4(U) 0.1(J) 0.2(J)
0215-97-0083 | 15-2577 | 24-30 0.4(U) 0.4(U) 0.04(J) 0.05(J)
0215-97-0084 | 15-2578 | 15-21 3.9(U) 3.9(U) 0.6(J) 0.7(J)
0215-97-0086 | 15-2580 6-12 3.8(U) 3.8(V) 0.6(J) 0.8(J)
0215-97-0087 | 15-2581 15-21 0.4(U) 0.4(U) 0.06(J) 1.0(J)
0215-97-0085 | 15-2579 | 15-21 0.4(U) 0.4(U) 0.6 0.6
0215-97-0089 | 15-2579 0-8 3.4 -5.8 17 12
*N/A = not applicable

® U indicates that the analyte was undetected at that detection limit.
* Toxicity criteria are not available for phenanthrene; therefore, the toxicity criterla for anthracene were used as surmogates based on simliarity In chemical structure. .
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Chapter § Specific Results, Conclusions, and Recommendations <
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 ‘i—é
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 7
(benzo(a)anthracene, benzo(a)pyrene, benzo(b)flucranthene, 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 e
mg/kg, respectively (Table 5.2.7-2). The noncarcinogenic chemicals (acenaphthene, anthracene,
benzo(g,h,i)perylene, fluoranthene, 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 5

because the concentrations were an order of magnitude below the maximum detected values used in the i
PRG comparison. The estimated cancer risk is approximately 3X10%, which is in the middle of EPA's
target risk range of 10 to 10 (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 AT PRS C-15-007

Analytes Maximum Detected Industrial Estimated Risk
Concentrations PRGs
Noncarcinogenic PAHs
Acenaphthene - 3.0 11,000 0.0003
Anthracene 4.1 160,000 0.00003
Benzo(g,h,i)perylene 3.0 20,000* 0.0002
Fluoranthene 14 27,000 0.0005
Fluorene 3.4 18,000 0.0002
Naphthalene 5.8 4400 0.001
Phenanthrene 17 160,000° 0.0001
Pyrene 12 : 20,000 0.0006
Hazard Index 0.002
Carcinogenic PAHs
Benzo(a)anthracene 5.1 2.6 2X10%
Benzo(a)pyrene 6.0 0.26 2X10°
Benzo(b)fluoranthene 6.4 2.6 3X10*
Benzo(k)fluoranthene 3.3 26 1X10”
Chrysene . 59 260 2X10°®
indeno(1,2,3-cd)pyrene 3.0 2.6 1X10°®
Estimated Cancer Risk 3X10°

* 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.

® 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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Chapter § Specific Results, Conclusions, and Recommendations

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® (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 Sampile ID Maximum Soil 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
Tetrachioroethene 15-2577 0215-97-0083 0.01 54 0.002
Total: 0.004

5.2.9 Human Health Risk Assessment
No baseline human health risk assessment was performed for this PRS.
5291 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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Ki
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 fé}
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. ' ]
&
i
%
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Appendix A

RF1 Characterization Data

APPENDIX A
RFI CHARACTERIZATION DATA

The Phase | sampling data used to characterize the PRSs presented in this addendum to the TA-15 RF|
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
APPENDIX B
DATA QUALITY EVALUATION
September 24, 1897 B-1 Field Unit 2, TA-15
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Appendix B Data Quality Evaluation g

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

Request Sample ID Suite Comments
Number

70088 0215-95-0275, Inorganics Chromium had percent recovery in the
-0276 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 usabie because
the results are potentially biased high and,
therefore, may overestimate the true values for
chromium. 4,
Chromium had matrix spike duplicate recovery by
of 71.2%, which was below the established 7
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%.
69184 0215-95-0275, iron had percent recovery in the laboratory
-0276 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 siiver 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 Sample ID Suite Comments
Number ;

3588R 0215-97-0075, | Inorganics | Antimony, barium, and mercury had the spike
-0076,-0077, recoveries were outside the established limits of
-0078,-0079, 75-125%. The antimony and mercury data were
-0080,-0081, undetected and should be qualified as UJ. The
-0082,-0083, antimony and mercury data are usable because the
-0084,-0085, recoveries of 51.3% and 74.2% were within the
-0086,-0087 range of 30-74%, which results in acceptable, but

potentially biased low data (EPA 1954, 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
resuits 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.
3587R 0215-97-0075, SVOCs | Samples could not be concentrated by the

-0076,-0078, laboratory to a 1 ml final volume during the
-0081,-0082, extraction procedure. The samples concentrated to
-0084,-0086 a 10 mi final volume and the analytes reported with

elevated detection limits.
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TABLE B-2
DATA QUALITY EVALUATION OF SAMPLES COLLECTED FROM PRS C-15-007
Continued

Request Sample ID Suite Comments
Number

3587R 0215-97-0082, VOCs The area counts for the internal standard d4-1,4-
-0084 dichiorobenzene were less than 50% of the area
lower limit for three samples. The intenal -
standards were reanalyzed and the area counts for
d4-1,4-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

Risk Calculations

APPENDIX C
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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immary : RESRAD Default Parameters Flle: TA15001.RAD

Dose Conversion Faclor (and Related) Parameter Summa

File: DOSFA ‘: ed) v
: * Current ? ’ Parameter
;-3 ] s P : ‘: DL€ L aiJQ
1 3 Dose conversion factors for inhalation, mmmlepc ? y
1 2 Ac-227+D 720E+00 ' 6.720E+00° DCFzs 1)
1 *Pa-231 3 41.280E+00 * 1.280E+00 * DCF, J
1 ?Pb-210+4D s 2 320E-02 ’ 2 320E-022 DCF2
1 * Ra-2284D 8.600E-0 B600E-03 * DCF2( 4
{1 *Th-230 3 3 260E-01 ’ 3 260E-01 * DCF2
1 2U-234 , ?1.320E-01 * 1.320E-01 * DCF2 8
1 *U-235+D $ 1.230E-01 '1 .230E-012DC
l’ ?U-238+D . 1 1308-01 1.180E-01* Dch 8
i ? Dose conversion factors for ingestion, mremlpc s ?
i 2 Ac-2274D 4 480&02 4 4805-02 : DCFs 1)
1 ? Pa-231 * 1.060E-02 * 1.060E-02
| *Pb-210+D *7270E-0327. 270!'-3-03 ’ DCF A
| ? Ra-226+4D * 1,330E-03 * 1.330E-03 * DCF3 4
1 *Th-230 . 35480E-04 * 5480E-04 * DCF3(
| 2U-234 $2.830E-04 * 2.830E-04 * DCF3( 6
| *U-235+D 32 670E-04 2 2.670E-04 * DCF
l’ *U.238+D . s 2 8905-04 3 2.8690E-04 * DCF3( 8
14 * Food transfer factors: s ’
14 * Ac-227+D , plant/soil concentration ratlo, dlmenslonless * 2.500E-03% 2. 500&4)3 : RTF 1,1
142 AC-2274D , flivestock-Iintake ratio, ? 2.000E-05 ? 2.000E-0 31)
’4 2 Ao-227*D mililivestock-intake ratio, ' 2.000E-05%2 000E-05 ’ RTF( 1
M ? Pa-231 B!eamlsou concentration ratio, dlmonslonless -* 4, 000E-02 * 1,000E-02 * RTF( 2,1)
* Pa-231 efflivestock-Intake ratlo, ! s 000E-03 * 5.000E-03 * RTF( sd)

ﬁ 2 Pa-231 mllkmvostock-lntake ratio, 0005-00 ? 5.000E-08 * RTF( 2

4 2 Pb-2104D, g:” nt/soll concentration tatlo. dlmenslonless * 1 000E-02 * 1.000E-02 * RTF( 3,1)

14 3 Pb-210+D , beelnivestock-intake ratio, 9’ * 8,000E-04 3 8,000E-04 * RTF( 52)
;4 s Pb—210+D milkAivestock-Intake ratio, i) *3.000E-04 * 3.000E-04 * RTF(3

M ' Ra-228+D , plant/solf concentration ratlo, dlmonslonlm * 4 000E-02? 4.000E-02* RTFS‘ 1)
i4 * Re-2284D, geelmvestock-lntake ratlo. * 1.000E-03 * 1,000E-03 * RTF(
sz * Ra-226+D , milkAivestock-intake ratio, , | 1.000E-03 * 1.000E-03 * RTF( 4,3
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e -1nta
43 Th-230 , mitkAivestock-intake ratlo, %WW) 'SOOOE-OG’SOOOE-OB’RTF( g

4 *U-234 ant/soll concentration ratio, dimensionless * 2.500E-03 * 2.500E-03 * RTF

420234 efflivestock-intake mtlo, ? 3.400E-04 * 3.400E-04 * RTF 8 )
420234 .mllknlvestod(-mko w&cd) * 8.000E-04 * 8.000E-04 * RTF( 51

4

42 1)-235+D g!e ant/soll concentration ratlo, dimensionless * 2.500E-03 * 2. 500E~03 IRTF(7,1)
4 * U-2354D , beefflivestock-intake ratio, i ’ 3 400E-04 * 3 400E-04
4 ’ U-§35+D milkfAivestock-intake ratio, &W&c 2 000E-04 * 6.000E-04 * RTF(‘? 51)
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34 3 U-238+D , plant/soil concentration ratio, dimensionless * 2.500E-03 * 2.500E-03 * RTFSB 1)
34 2 U-238+D , beef/ivestock-Intake ratio, &c &CVd) 3400504 * 3.400E-04 * RTF(
342U-2384D , » milkfiivestock-Intake ratio, 00E-04 * 6.000E-04 * RTF( 8 é)
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g * Ac-227+D , crustacea and mollusks . 1 .000E+03 * 1,000E+03 * BIOFAC( 1,2)
5 *Pa-231 ! 1.W01 * {.000E+01 * BIOFA e

g * Pa-231 erusueea and mollusks . " 1OOE+DZ % 1.100E+02 * BIOFAC(2,2)

5 *Pb-2104D, fish
52 Pb-210<rD crustacea and mollusks

’ Ra-228+4D , fish *5. 00054-21 *5. OOOE+O1 * BIOFAC swAC( 42)
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"3 00054'02 °3 000E+02 * BIOFAC( 3,1
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*U- WM ' 1 000E+01 * 1.000E+01 * BIOFAC( 7
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immary : RESRAD Default Parameters File: TA15001.RAD
Site-Specific Parameter Summary ,
” . . s User’ ’ : Sefa Used by RESRAD b Patametet .
AAXAAAAAARRKAR AKX AAAAAAAAARAAS CAAXARXAARAAARAS eR R CER R £ M ........................................... ,
111 ? Area of contaminated zone (m ’ 2 100E+01 * 1.000E+04 * — * AR
111 * Thickness of contaminated zone (m) * 7.000E-01 * 2.000E+00 * — * THICKO
111 * Length parailel to aquifer flow (m * 1.000E+02 * 1,000E+02 * — 'L CZPAQ
'11 * Basic dlallon dose limit ( mre r * 1.500E+01 * 3.000E+01 * —_— *BRDL-
419 Tlme since placement of mateda 1) ? 0.000E+00 ® 0.000E+00 * — *T|
'11 * Times for calculations * 1.000E+00 * 1.000E+00 * — T
‘11 * Times for calculations * 3.000E+00 * 3.000E+00* — *T(3
11 ? Times for calculations * 1.000E+01 ®* 1.000E+01 * — 3T( 4
11 * Times for calculations * 3.000E+01 * 3.000E+01 * - 'T(5
11 * Times for calculations * 1.000E+02 ? 1.000E+02°* — 17(8
11 * Times for calculations % 3.000E+02 * 3.000E+02 * — T
11 * Times for calculations * 1.000E+03 * 1.000E+03 * — *T(8
11 * Times for calculations % not used * 0.000E+00 * —_ T 8
; 1 * Times for caiculations . . b not’used * 0.000E+00* . -— *T(10)
12 ? Inftial principet radionuciide (pCl/g): U~234 * 5.070E-01 * 0.000E+00 * b 81
12 ? initial pﬂnclpal radionuciide (pCl/g): U-235 * 2.300E-02 * 0.000E+00 *
12 ? inHtial principal radionuclide (pCl/g): 238 4 7005-01 *0.000E+00° ' s1
12 * Concentration In groundwater : U-234 *not used ® 0.000E+00* _
12 * Concentration in groundwater : U-235 ?not used * 0.000E+00°* - :
1 2 ? Concentration in omundwater in): U-23.8 *not used ? 0.000'E+00 b ’ W1
13 * Cover depth (m) 2 0.000E+00 * 0.000E+00 * — *COVE
13 * Density o eosor material (g/cm**3) * not used * 1,500E+00* -— ’ OENch
13 * Cover depth erosion rate (m/ * not used * 1.000E-03° -_— VvCvV
13 * Density 0 eonlamlnatod zoneé (g/cm**3) * 1,600E+00 * 1.500E+00 * — . * DENSCZ
13 * Contaminated zone erosion rate (mlyr) * 1.000E-03 * 1.000E-03 * — . Vi
13 ? Contaminated zone total * 4.000E-01 * 4.000E-01 * - - 'TPCZ
13 * Contaminated zone effeciive pomsn * 2.000E-01 * 2.000E-01 * - EPCZ
13 * Contaminated zone hydraulic condudlvlty (m” > 4.400E+02 * 1.000E401 * -— *HCCZ
13 ?* Contaminated zono b met .050E+00* 5. 3ooe+oo -, *BCZ
13°¢ Humldny in air * not used *8 900[—'. 00°* . — H’UMID
13 ? Evapotra on ooe 9.990E-01 * 5.000E-01 _— EVAPTR
13 * Preci allon (miyr) ? 4 800E-01 * 1.000E+00 * - * PRECIP
3 ln'lg * 0.000E+00 * 2.000E-01 ? - *Ri
3 Itriganon o * overhead * overhead * - *IDITCH
3 s P s heaa 1 y siren 'stéofnf"m T 1000Ev08r  NOFF  WAREA
C area for nea mam or po —
13 * Accuracy for water/soll computat “2300503 * 1.000E-03* - *EPS
M * Density of saturated zone cm“s) ' 1 600E+00 3 1;sooe+oo b -_— * DENSAQ
4 * Saturated zone total y * 3.000E-01 * 4.000E-01? . - ’ IPSZ
4 * Saturated zone effective porosity 3. 000E-01 ! 2.090E-01 . - EP§Z
4 Suraled om YR comtart ™ ™77 2 000 03 A.000E 02+ T pewr s
4° Satgmted :% b ram er ' 4 0505+00' 5, 3005400 b —_— . SBSZ
14 * Water table (h -03 - wt |
149 Wel e de m below water table 1 OOOE+O1 1 000E+01 - . a2V
149 Mod ) of Mmaalam ND . - . MODEL
4’Wellpumplngm!em +02 2500&*02 — uw
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Slte-Specific Parameter Summary (continued)

’Paramgter. ' ,
X KA AR AR AR A AR AR A ARAARR A KA A KKK AAR AREKAR KAXK KK RER]
’N

’ * User ?  DetpLrt bY RESRAD
D X A% AR KARAA TR x xx k282 xRS 2 RN x4 ifterent from user inpyt
15 * Number of unsaturated zone strata ? not used * 1 ’ —_
15 ? Unsat. zone 1, thickness (m * not used ? 4.000E+00 * —
|5 ? Unsat. zone 1 soll density (g/cn**3) * not used ? 1.500E+00 * - ‘)lENSUZU)
|5 * Unsat. zone 1, total poros *not used * 4.000E-01°* —— * TPUZ(1
IS 2 Unsat. zone 1. effective roslt * not used * 2,000E-01* — b EPU 1
15 ? Unsat. zone 1, soli-sped cb ammeter ? not used * 5.300E+00? -_— 2
!5 Unsat. zone 1, hydraulic co ctlvtty (rnlyr) * not used * 1.000&:01 ’ - s chz(i)
15 ? Unsat. zone 2, thickness (m) ’ not used ? 0.000E+00? — s H
|5 ? Unsat. zone 2. soll densit (glcm“a) ? not used * 1,.500E+00? — SUZ(Z)
5% Unsat. zone 2, total * not used ? 4.000E-01* —_ ’ TPUZ(g‘
5 * Unsat. zone 2. effeclive ?* not used ? 2,000E-01? — : EPU?
5 * Unsat. zone 2, soll-spect b mmeter * not used ? 5,300E+00? -— ? BUZ(
5 Unsat. zone 2, hydmunceo uctivity (mlyr) ? not used * 1.0005:01 3 — i HCE(Z)
6 * Distribution coefficients for U—234 : ’ ’ :
6* Contaminated zone (cm**3/g ? 5.000E+01 * 5,000E+01 ? —_ * DCNUCC( 8)
8* Unsaturated zone 1 (cm**¥/ 3 5.000E+01 * 5.000E+01 ? — * DCNUCU %,1
8* Unsaturated zone 2 "318 3 5.,000E+01 * 5.000E+01 * — 3 DCNUCU&O.
H Tt KT L b L S
1 68 * Solubility eggnm . ,’ 6.000§+00 20.000E+00 * not u : SOLUBKi 6;'
8 ? Distribution coefficients for U-235 s 9 ’ :
%6 * Contaminated zone {(cm**3/g * 5.000E+01 * 5.000E+01 * — ? DCNUCC
16 * Unsaturated zone 1 {crm**3/g * 5.000E+01 * 5.000E+01 ? — » DCNUC
16* Unsaturated zone 2 (cm**3/g * 5.000E+01.2 5.000E+01 * — ;’
16* Saturated zone (cm**3/g) * 5.000E+01 ? 5.000E+01 * — ? DCNUCS
16 * Leach rate * 0,000E+00 * 0,000E+00 * 4,109E-06 * ALEACH
10 * Solubliity ant " 0.000§+00 * 0.000E+00 * . not used ? SOLUBK
18 ? Distribution coefficients for U-238 ’ ' ’ 3
16 * Contaminated zone (cm**3/g ? 5,000E+01 * 5,000E+01 * — * DCNUCC( 8)
16 * Unsaturated zone 1 {(cm**3/g % 5.000E+01 * 5.000E+01? -— * DCNUCU! 8:3
18 * Unsaturated zone 2 (cm**3/g * 5.000E+01 * 5.000E+01 * -_ *DCNUCLK( 8
16 * Saturated zone (crn**3/g) ? 5.000E+01 * 5.000E+01 ? —_— DCNUCS
16 Leach rate * 0.000E+00 ? 0.000E+00 * 4.109E-08 * ALEACH é}
1 8?* Solubllity ant ’ 0. OOOE+00 * 0.000E+00* . not used s SOLUBl(t
s lon flIdents for da hter Ao- 7 ? e ?
}g ' D(‘:sct)'liub:rlnlnafgg zone ug * 2.000E+01 * 2,000E+01 ? - * DCNUCC( 1)
18 * Unsaturated zone 1 * 2.000E+01 * 2.000E+01 * — * DCNUCU( 1,1
16* Unssaturated zone 2 ¥ 2.000E+01 2 2. 000E+01 b -— 3 DCNUCU( 1
16?* Saturated zone (em ? 2.000E+01 * 2.000E+01 * — ’ I:K;NUCS(1
18* Leach ' 0.000E+00 * 0.000E+00 * 1.025E-05 3 ALEACH{ ;
16* Solubi * 0.000E+00 * 0.000E+00 * not used 3 SOLUBK( 1

k]
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Site-Specific Parameter Summary (continued)
* User °* ' Used by RESRAD s Pammeter

] »¥ n nf 2 ] n eg i .
O A KR ARAKARAD AR XXX X A AARARKRARD ﬂ ............. &‘ KK AARRKKAK ) “. X ) .h.% ...................
118 ? Distribution coefficients for daughter Pa-231 * ?
116 * Contaminated zone (cm**3/g * 5 000E+01 ? S.OOOE+01 * —
116 * Unsaturated zone 1 (cm**3/g * 5.000E+01 * 5.000E+01 * . —
116 * Unsaturated zone 2 (cm**3/g * 5.000E+01 * 5.000E+01 * — ' DCNUC 2
116 * Salumled zone (cm ) % 5.000E+01 * 5.000E+01 * — * DCNUCS
116 * Leach rate (/ * 0.000E+00 * 0.000E+00* 4.109E-08 ’ ALEACH
'16 * Solubility ant . ' 0 0005400 * 0.000E+00* not used
uw ’ Dlsmbtnlon coeflicients for daughter Pb- : s ’ s
3 Contaminated zone (cm**3/g ’ 1.000E+02 * 1,000E+02 * — * DCNUCC( 3%
'16 * Unsaturated zone 1 (cm**3/g * 1.000E+02 * 1.000E+02 * — * DCNUCLU( 3,
18* Unsaturated zone 2 (cm**3/g * 1.000E+02 * 1.000E+02* —_— * DCNUCU( 3,
16 * Saturated zone (cm*™3/g) * 1,000E+02 * 1.000E+02* — * DCNUCS
16* Leach rat cgga * 0.000E+00 * 0,000E+00 ? 2.056E-06 3 ALEACH
16’ Solubility nt '00005+00'0000E+00' not used * SOLUBK( 3.
16 * Distribution coeflicients for daughter R , ’ s s
18? COntamlnaled zone cm"zln ? 7.000E+01 * 7.000E+01 * — * DCNUCC( 4)
18° Uns ed zone 1 * 7.000E+01 * 7.000E+01 * - * DCNUCU( 4,1
16° Unsaturated zone 2 (cm * 7.000E+01 * 7.000E+01 * L - * DCNUCU( 4,
18 * Saturated zone (em 9 7.000E+01°* 7.000E+01* = —  *DCNUCS.
16 * Leach rate * 0.000E+00 * 0.000E+00 * 2.936E-08 * ALEACH
16’ Solubility ’0000&400’0000800 . not used * SOLUBK( 4
1 8 * Distribution coefficients for da hter Th—za ’ N y :
16°* DCMamlna?:g zone un“slgun *6 000540‘ ? 8.000E+04 * — * DCNUCC( 5)
16 * Unsaturated zone 1 (cm*™3/g * 8.000E+04 * 6.000E+04 * — * DCNUCU( 5,1
18 * Unsaturated zone 2 (cm*™*3/g * 6.000E+04 * 6. 000E+04 * — . _*DCNUCU
16 * Saturated zone (em Q) *6.000E+04 * 8.000E+04 * — * DCNUCS
16 * Leach rate % 0.000E+00 * 0 000E+00* 3.420E-00 * ALEA
!6 Solubility ‘ 0. DOOEWO 0.000E+00* not used * SOLUBK
l7 nhalation rate m"arm b | 4OOE+O4 * 8.400E+03 ‘ -_— ? INHALR
7°¢ aﬂass!oad férlnhaalongdm"ag. * 9.000E-05 * 2.000E-04 * - * MLINH
7 * Dilution le for alrbome dust, in mﬂonsgo)esoooemo'aoooem' — LM
Exrosun duration +01 ? 3,000E+01* ~— *ED
7 2 Shielding factor, Inhatatlon ? 4.000E-01 * 4,000E-01 * - * SHF3
7 * Shielding factor, extemal gamma * 7.000E-01 * 7.000E-01 * - * SHF1
T N of ima shet tutdoors (on site) 3%%0&-05’ 90'23%05-01 N "o
of ime —
7° sftaapo fauornl‘lans?gxloma | gamma * 1.000E+00 * 1.000E+00* 1 shows circular AREA. *FS
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sne-Spqciﬂc Parameter Summary (continued) '
* User * *.  Used by RESRAD . * Parameter

9 Parg ate ] P 3 Defg : d A n . y s ] " R
.............. R xammaas R R A e st R o PR & x NI A & &k & A& A KKK

17 ? Radii of shape factor amra ﬁused HFS= -1): s ’ : .9
17* Outer annuiar radius (mj, ring 1: not used * 5.000E+01 * - * RAD_SHAPE( 1
17 * Outer annular radius (m), ring 2: * not used *7.071E+01? — * RAD_SHAPE( 2
17* Outer annuiar radius (m), ring 3: ? not used * 0.000E+00 * — * RAD_SHAPE( 3
17 * Outer annuler radius (m), ring 4: ? not used * 0.000E+00? _— * RAD_SHAPE( 4
17 * Outer annular radlus (m), ring 5: ? not used ? 0.000E+00*® -_— 3 RAD_SHAPE( 5
17* Outer annular radlus (m), ring 6 2 not used ? 0.000E+00°* — 3 RAD_SHAPE( 6
17* Outer annular radius {m), ring 7: * not used * 0.000E+00* — * RAD_SHAPE
17* Outer annular radius (m), ring 8: * not used * 0.000E+00* — * RAD_SHAPE( 8
17* Outer annular radius (m), ring 9; * not used * 0.000E+00* — 3 RAD SHAPE( 9
17* Outer annular radius (m), ring 10: ? not used ? 0.000E+00°? — ? RAD. SHAPE(1
17* Outer annular radius (m), ring 11: * not used ? 0.000E+00°? — * RAD_SHAPE(11
17* Outer annular radius (m), ing 12: * not used * 0.000E+00 * - * RAD_ 1
17 ? Fractions of annular areas within AREA: ’ ’ ’ '
17°® Ring 1 * not used * 1.000E+00 * -— * FRACA( 1)
17? Ring 2 ?* not used ?2.732E-01°? — * FRACA( 23
17®* Ring 3 ? not used * 0.000E+00°® - — 3 FRACA
17% Ring 4 ? not used * 0.000E+00? — *FRACA( 4
17°® Ring § * not used ? 0.000E+00* —_ * FRACA( 5
17? Ring & ? not used * 0.000E+00* —_— *FRACA( 6
17® Ring 7 ? not used ® 0.000E+00* —_— * FRACA
172 Ring 8 ? not used ® 0.000E+00 * — * FRACA
17? Ring © * not used * 0.000E+00 * — ? FRACA( 8
17* Ring 10 ? not used * 0.000E+00? -_— * FRACA(1
17* Ring 11 ? not used 2 0.000E+00 ? —_ * FRACA(11
1 7? Ring 12 . ' r;ot used, *0.000E+00? -— * FRACA(1
18 * Frults, vegetables and grain consumption r) ? not used * 1.800E+02°* -_— * DIET(1)
BB e onsuation By 94 ot Used 14008401 * - 2 DIET(2)
418 * Milk consumption (L/yr) * not used * 9.200E+01 * | — *DIET(3
48 * Meat and poultry consumption (kg/yr) * not used ?6.300E+01? - ! DIET(4)
18 * Fish consumption (kg * not used ? 5.400E+00 * — b DIET@r
18 * Other seafood consumption (kg/yr) ? not used * 9.000E-01 * —_— *D
18 * Soli ingestion rate & * 3.650E+01 ? 3.850E+01 ? - T SOIL
'18 * Drinking water intake ? not used *5.100E+02* — *DWI
418 * Contamination fraction of drinking water ? not used ? 1.000E+00* — ' FOW
18 * Contamination fraction of household water % 0.000E+00 * 1.000E+00 * — . * FHHW
48 * Contamination fraction of livestock water ? not used * 1.000E+00 * — FLW
18 * Contamination fraction of irrigation water  * not used * 1.000E+00* -— 3 FIRW
18 * Contamination fraction of aquatic food * not used * 5.000E-01* -, *FR9
48 ? Contamination fraction of plant food notused 1 . * — . FPLANT
18 ? Contamination fraction of meat ? not used *-1 ’ — . FMEAT
18 * Contamination fraction of milk .4 | Motused *1 >, - FMILK
19 ? Live odder intake for meat a * not used * 6.800E+01 * — *LFIS
}g ’ leegg {odder intake for milk - da {’ ’ not used * 5.500E+01? - SLFi6
19 ? Livestock water intake for meat (L/da * not used * 5.000E+01 * — *LWIS
49 * Livestock water intake for milk (l.lday{ ? not used * 1.6005%’02 ’ — . Lwie
19 ? Livestock sofl intake (kgl:ay) * not used * 5.000E-01 sy - —LH B T
419 * Mass loading for foliar deposition (g/m**3)  * not used * 1.000E-04 —_— :

G ] Y;_ n J;iq‘ vﬂ‘—‘} i w'—l
Tl ® =38 LT

e
kit
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Shte-Specific Parameter Summary (continued)

oy v s o L g USSODYRESRAD | * Parameter | o
Rhxarzz&xAAL TARE Rk aazaananaall DA R A A AR R At Gk A A AR AR AR AR AR A AR AR AR AARAARAARAARAAS

119 * Depth of soil mixlng layer (m) *1.500E-01* 1 500E-01 : —_—
l‘lO'Deplhofmots‘ * not used * 9.000E-01* s

19 ® Dﬁnklng water iraction from ground water 30.000E+00° 4 000E+00 , —

19 * Household water fraction from ground water  * not used * 1.000E+00 * — ' FGWHH
'19 * Livestock water fraction from ground water  * 0.000E+00 ® 1,000E+00 * o SFGWLW
19’|ﬂ10 ion fraction from grou wst 'notused'1000&+00’

4 ? C-12 concentration in water ) 'notusod ’20005-05’
4 * C-12 concentration in oonlamnatedsou (0/g) *not used '30005-02’
4 * Fraction of vegetation carbon from soll * not used * 2.000E-02°

—_— * CSOIL
4 ? Fraction of vegetation carbon from air s not used * 0.800E-01°* —_— - 3CAIR
4 * C-14 evasion layer thickness In soll (m * not used ? 3.000E-01? -— * DMC
4 * C-14 evasion flux rate from soll (1/sec ? not used * 7.000E-07* — 3 EVSN
4 * C-12 evasion flux rate from soil (1/sec. ? not used * 1.000E-10* — * REVSN
4 Fraalon of grain in beef cattle feed ? not used * 8.000E-01* — ? AVFG4
4 Fraction of grain in milk cow feed . : n’ol used * 2.000E-01 : — * AVFGS
OR 2 Stom‘ge times of con!amlnated foodstuﬂs (days) * .
OR? no eafy vegetables, and grain not used * 1 4OOE+01 ’ — '8 TOR__ ( )
OR? Lea fy vegetabies * not used * 1.000E+00°* —_ : 8TOR_T(2)
- H o — e ST,
e a —
OR®* Fish pou ’notused % 7.000E+00? 'STOR’T
R? Crustacea and mollusks ot used * 7.000E+400°% OR_T(8)
R T T e
ace water not us —
gR * Livestock fodder . ? not used 4 500E+01 * . — b BTOR'_
* Thickness of buliding foundation (m ’ 1.500E-01 * 1.500E-01°* — ’ FLOOR
%} ’ E‘llgkgensﬂ“of bulm found atlog zalan“a) 3 2 400E+00 * 2.400E+00 * — * DENSFL
21 ? Total porosity of the eovar material not used ? 4,000E-01 ? - 'TPCV
] oty o sl o e Wl T Tpooy
umetric water content of the cover m —
;} . \é:g‘!rumemc waﬂtg men't'%l the foumatlon % 3.000 -02 ! 3 000E-02* - * PH20OFL
sion or radon 'sec ‘
* In lt;ovoretg:ladai ges ( o{ used * 2, OOOE-OO ’ - * DIFCV
’1 ?* In foundation material : 3 .000E-07 * 3 000E-07 * — * DIFFL
>4 * In contaminated zone soll 2 2.000E-06 * 2.000E-06 * _— *DIFCZ
)1 * Radon vertical dlmenslon of mixing (m) 2 2.000E+00? 2.000E+00? — * HMIX
’1 * Average annua speed (m/sec 3 000E+00 * 2.000E+00 * - * WIND
11 * Average bulldi alrexoha e rate (1/hr) E+00'5000E‘-01' -— * REXG
1’He ':P (room (m) 25005+00’25005+00 * HRM
'1 * Buiiding Intaﬂor area fact % 0.000E+00 * 0, OOOE+OO  code compulod (lime dependen’l}' FAI
1 Buudi depth below mund suﬂaoe (m) * 0.000E+00 *-1.000E+00? —
H2E wlng power of Rn-222 3 2.500E-01 * 2.500E-01 - 1)

huﬁﬂﬂfffﬂfﬂﬂxﬂﬂﬁﬁﬁﬂﬁﬁlrﬁﬂﬂlﬁﬁlmummmmmlRﬁﬁﬂﬁﬂﬂunfnﬁﬁ?ﬁiﬂﬁmmnm = cEwaNa
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Summary of Péthway Selections

1 - external gamma 2  aclive

% mh:ﬁggn " ] radgn)' aclive
a estion suppre.

4 — meat ingestion *  suppress

§ - milk Ingestion %  suppressed

8 — aquatic foods 3 suppre:

7 drinking water * sy

- 0| Ingestion 3 aclive
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xmmary RESRAD Defaull Parameters File: T, Msoo?

t ed Z0 | lons itial Solt ‘
Area: 21.00 square meters U234  5.070E-01 i
‘hickness: 0,70 meters U-235  2.300E-02
wer Depth:  0.00 meters U-238 4.700E-01

Total Dose TDOSE(), mrem/yr
Basic Radiation Dose Limit = 15 mrem/yr

...... RN Ok ek AR IR R R S B T &k kg X KA KR KRR R KRR KA

{698 % 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
OSE(): 2.090E-02 2.090E-02 2.080E-02 2.081E-02 2.091E-02 2,097E-02 2.115E-02 0.000E+00
.304E-03 1.304E-03 1.394E-03 1.394E-03 1.304E-03 1.398E-03 1.410E-03 0.000E+00

udmumTDOSE(t) 2.116E-02 mrem/yr ati= 3802&04yoam

Total Dose Contributions TDOSE(,p ) for Indivldual Radlonudldes () and Pathways (p)
As mrem/yr and Fraction of Total Dose Att = 389.2 years

Water Independent Pathways (Inhaiation excludes radon)
0P axaam il aaaanl karana XAl na s A K annann KA A A AR AR ARAA ARAR
ARAAARRARARAMARA ARARAAAARRAR
fract. fract. [
TSRRR "Bk IO TR S AT x RAARAA ARAAAAAAK AAAARA AAAAAA
'34 1 0055-04 0 0085 0 5265-03 0 3081 1 B90E-04 0.0080 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.559E-05 0.0012
000E+00 0.0000 0.000E+00 0.0000 OOOOE"‘OOODOOO 0.000E+00 0.0000 1.885E-06 0.0001

l??luﬁiﬁﬁﬁl"ﬁtﬂtﬁ?ﬂﬂu lﬂﬁ[ﬁﬂﬂnf ﬁﬁﬂu ?n?ﬁ’m?lﬁmuﬂlﬂ?ﬁﬁll“ﬂiﬂtﬁ?ﬂﬁxf 000E+00 0.0000 0.000E:+00 0.0000 2.226€-05 0.0011

0000 0.000E+00 0.0000 0.000E+00 0.0000 4.975E-05 0.0023

dio-

Total Dose Contributions TDOSE(,p.{) for Individust Radionuciides (1) and Pathmys
As mrem/yr and Fmdlonao% ?olal Dose At = 389.2 yeamm ®)

Water Dependent Pathways

itk ¢ ,
flo- ArEER A xaxan RISCK ARAAARAAAARAAAAAA ARAAAAAAARARARAA AAAA
YYY "k R TR R AT

0000 00005 00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.901E-03 0.3258
0000 + +
3‘ OOOOE‘!'OOO 0000& 000 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.334E-03 0.1102

??mﬁrﬂ?ﬂﬁl’?ﬁxﬁlﬂ?ﬂﬂl ‘hﬂ??lfuﬂﬂ ‘h???ﬁ tﬂtﬂ"ﬁﬁnﬁf’lﬁlﬂ"ﬂﬂuﬂl‘m lﬂﬂsﬂﬁ??ﬂ 0.000E+400 0.0000 0.000E+00 0.0000 1.195E-020.5640

0000 0.000E+00 0.0000 0.000E+00 0.0000 21185—0210000
m of all water independent and dependent pathways.
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Total Dose Contributions TDOSE(, ‘,) for Individual Radionuclides () and Pathways (p) :
As mrem/yr and Fraction of Total Dose Att = 0.000E+00 years

Water independent Pathways (Inhalation excludes radon)

o ARSKEAARAARKIRKR manaREiaannnsil hanssnkRRxannaal KaasanaREAAARARR AAARARRARAARAARA ARAAAARARARAAAAA AAAMA

fract. { : ‘
RRRRT%a FRRAK "BOCka MR AR IR RRR Ak AT AR DR TRARATR AR ARAR ARAAARAAA ARRAAR ARRAAA
34 23555-0500011 84875-03(13103 OOOOE*ODUUOOO 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.529E-05 0.0012

o A B PR U 525 S e mnin

Total Dose Contributions TDOSE(,p,!) for Individual Radionuclides (I) and Pathways (p)
AsmmnVyrandFmdlono otal Dose At t = 0.000E+00 years

Water Dependent Pathways

o AN ks Ktk A ROk A keaxartlE xan EAEARERIS AR ARKAAARKAAKRAAAK ARARKRKAARARAAKA
T B A

| 0000 4 0005+0000000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.536E-03 0.3127
’34 000054'000 OOOOE 0000000 0 E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000. 2.189E-03 0.1047

ﬁ?mf?tﬂ?ﬂﬁt ?ﬁlﬂfmﬂl ‘hﬁﬁ?ﬁuﬂﬂ ‘h???ff |ﬁtﬁ°ﬂﬁﬂﬁﬁﬂtﬂ°ﬂﬂﬂﬂﬁﬁ?€ lﬂﬂ ?n 0.000€+00 0,0000 0.000E+00 0.0000 1.210E-02 0.5828

0000 0.000E+00 0.0000 0.000E+00 0.0000 2.080E-02-1.0000
im of all water independent and dependent pathways.

o el W o i f
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Total Dose Contributions TDOSE(, ?,') for individual Radionuclides (1) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

KO an ARAR a3 A" RarARAK R anaad Exannan KR AR AR AR ' '
vdio- . \ M ARARRARAAARAAAAAR AARAARAAAAAAAAAA ARAA
RARRR KRR R KERRAR Bk a KRAREARE AR ARAAAR AARAAAAAR RARARA ARAA
234 2 355&»05 0 0011 6 4875—03 0 3103 1 528E-09 0 0000 0 000E+00 0. 0090 0 000E+00 0.0000 0.000E+00 0.0000 2.530E-05 0.0012

ﬁ??mﬁrﬂ?ﬁﬁu*’ﬁlﬂrﬁ?ﬂ‘\u Imﬁﬂlf ﬁﬁ?ﬁu lrﬁﬁ"ﬁldt?;ﬁﬁﬁf"iuﬂlﬁ?ﬂﬁu"ﬂlﬂlﬂmnl° 00E+00 60000 0.0+ 000000 2220 5 0011

0000 0.000E+00 0.0000 0.000E+00 0.0000 4.887E-05 0.0023

Total Dose Contributions TDOSE(, l|) for individual Radionuciides (i) and Pathways )
« AsmmnlyrandFradlono otal Dose Al { = 1.000E+00 yea

Water Dependent Pathways
dio- ARk ammaniilans anBOOUkannanklolk anandiochaanaas il axnaRhRRRNRNAARA AAARARARAARAAAAR ARAAARARAARARAAR ARAA
SRR RT3 ROERRL |

: AMRAAA AARAARAAA AARAAA ARAAAJ
234 0000500000000 OOOOE-!»OOOOOOO 0000E+0000000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0 000085365—0303127
000E+00 0.0000 00005+W00000 0.000E+00 0 0000 0.000E+00 0.0000 2.189E-03 0.1047

ﬁﬁmﬁlﬂ?ﬂﬁl’?ﬁ!ﬂtmﬁﬂt ‘hﬂ?ﬁ'fflﬂﬂ W?ﬁ ;R(Mﬁ.mmnﬂw R e e o 1218602 0.5620

0000 0.000E+00 0.0000 0.000E+00 0.0000 2.090E-02 1.0000
um of alt water iIndependent and dopendent pathways.
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Total Dose Contributions TDOSE(, ,|) for Individual Radionuclides () and Pathways (p) '
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

tio- K kanARIOHCR amanm e ananaih hananalananal KuanamaREARARAR ARARARAAAARARARA AARARAAARAARAAAA ARAAR

oRAGEx, ROKKRAR ‘Bock s ARERA R AR S a RRARAREK ARRGCKX AR Eka KR KRR TR AR RARAAA AARARAAAA AAAAAA ARARAA

'34 23565—0500011 6487E-0303103 13745-0800000 00005+0000000 0000E*0000000 0.000E+00 0.0000 2.530E-05 0.0012
0000 0.000E+00 0.0000 1.086E-08 0.0001

IT?mRIﬁ'?ﬁfﬁ 17 ﬂlﬁ?ﬂu lﬂf?lﬁﬂﬁlf’ ﬁmfﬁl ?n?ﬁ"ﬁl|ft‘h|°ﬂ?ﬁﬁ||ﬂlﬂ?ﬂﬁu°ﬂlﬂlﬂ?ﬂﬁu° 005400 0.0000 0.000E+00 00000 220605 0.001

1.21 45—0 0.58 0.000E+00 0.0000 0.000E+00 0.0000 4.867E-05 0.0023

Total Doso Contributions TDOSE(,p.t) for Individual Radlonuclides () and Patlmys
As mrem/yr and Fractlon(L 'l)otal Dose At t = 3.000E+00 yegl) (p)

Water Dependent Pathways
|

sio- AR anaraficlann, anfCERAananalilh aaandihananssll aansRARKKNRKRAAR AAARARARARRAARAA ARAAARARAARAARAR ARAR

Hackx JOGRAK | KAARAA AAAAAS

AARAAA
! 0000 + 000000005*0000000 0.000E+00 0.0000 0.000E+00 0.0000 0.C00E+00 0.0000 6.536E-03 0.3127
34 0000&+000 OOOOE 000 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.189E-03 0.1047

1??mf? ﬁ‘iﬂﬁl ?&&ﬂ?ﬁﬂ. ‘hﬁ??fuﬂﬂ '11???3 lﬁiﬁ"ﬂﬁnfff’tﬂlﬁﬂnﬂﬁ?? ‘iﬂﬂlﬂm 0.000E+00 0.0000 0.000E+00 0,000 1.216E-02 0.5626

.000E+00 0.0000 0.000E+00 0.0000 2.090E-02'1.0000
m of all water iIndependent and dependent pathways.

ST # s - . v _—
L\ F gl ¢ ”%, é‘ﬁ——‘( ik "\1‘3 W . u”g: ® m;jgm%j}?:?“s{«ﬁ a “Rhélui:
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immary : RESRAD Defautt Parameters File: TA15001.RAD

Total Dose Contributions TDOSE(, l') {) for individual Radlonuclides (i) and Pathways (p)
As mrem/yr and Fraction o otal Dose Att = 1.000E+01 years

Water Independent Pathways (Inhalation excludes radon)
‘ 4 V¥ "XMAMW'MMMMM AARAAAAAAAARAAAR AAARAAAARAARAARA AAAR
2 JOIRRAK Tk m AR A xa R RRR ARk ATISTKAT RAARAA AAARAAAAA ARAARA AAAAA
2 3675—05 0 0011 0 4385*03 0.3103 1 5225~07 0.0000 0.000E+00 0.0000 0. OOOE*OO 0.0000 0.000E+00 0.0000 2.530E-050.0012 :
2 £-04 0.0132 0.000E+00 0.0000 .000E 400 6.0000 0.000:+00 6,000 0.000F-+00 0,0000 1 08F 06 0,001
ﬁ??mﬁmﬁﬁl f?zﬂlﬂfﬁu :ﬂﬁﬁ fitiP- ﬁﬁmu lﬂ?ﬁ‘ﬁdﬁﬁﬂmuﬂlﬂ?ﬂﬁu°ﬂtﬁ!ﬂfﬁ?ﬂ

9E-03 0.417 0.5806 0000E+0000000 0000E+0000000 4.868E-05 0.0023

ldlo-

Total Doso Contributions TDOSE(, F'l) for Individual Radionuclides (1) and Pathways ({1)
As mrem/yr and Fraction al Dose Att = 1.000E+01 years

Water Dependent Pathways ,
‘ | k. Al .
dio- M M AR AR A aa KRR INANKARR AAARARAARAARARAR ARARKAAAARAAAAAR ARAN
x JORRAR "k SRR AT Cna RRRA AR RARAAA AAAARAAAA AAARAA AAARAZ
0000540000000 00005*0000000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 05375-0303127
0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E400 0.0000 2.190E-03 0.104

l? 7[“3[3?@0?)@%! ﬁlﬂﬁ?ﬁﬂﬂ 'h???ﬁ :ﬂfﬂ"ﬂﬁlﬁf’lﬂ(ﬂ"ﬂﬂuﬂlw lﬂﬂsﬂl °xf:°°°:;° :x::x 2‘ ;::?;210 x
im of all water iIndependent and dependent pathways.
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nmary : ko GRAD Default Parameters Flle: TA15001.RAD _ _
Total DOSO Contributions TDOSE(, Fll) 1) for individual Radionuclides () and Pathways ).
As mrem/yr and Fraction of Total Dose Att = 3.000E+01 years
Water Independent Pathways (Inhalation excludes radon) -
ST AR Aana R aannat R karara XS ax il Kaamana R annasn ‘
flo- : ; RAAAARAARARAAARA ARAAARAARARAARAA AARAR
34 2 4595-05 0 0012 0 4905'03 0 3103 1 357E—08 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+Q0 0.0000 2.530E-05 0.0012 ’
E-03 0.0913 OE L oI (Do (Ao ooosfo"o?c?o%’o? 000000 00000 2 250t 08 00011
l??mﬂlﬁ?ﬁﬁl ﬁlﬂfﬁﬁﬁn lﬂ??ﬁﬂﬂll’ ﬁﬁﬁ?u ?rﬁﬂ ﬁdlhl"fﬂﬁ?‘iuﬂlﬂ?ﬂﬁu ﬂlﬂxﬂ?ﬂﬂlf
al 8.720E-03 0.4169 1.2145-020 1.357 -WOOOO 00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 48715-0500023
i |
Tt Do oo Fraction ol Tota) Dose AL L= 3 000ES01 yeara ™ | cumweys ()
Water Dependent Pathways «
tio- ARRARaaaRKE xR M Araa Sk an s xR RTERRA AR ARARRAARAARAARAA AAAARARARAAAARAR AAAAA
RT3 AR URR Xix KRR x KAARAA AKARAR

AARARA
0000 E+ 0000 +0000000 0000E+0000000 0.000E+00 0.0000 0.000E+00 0.0000 6.541E-03 0.3127
'34 OOOOE+OOO 0000 0000000 E 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.195E-03 0.1050

ﬁ?mﬂlﬂ?ﬂﬁl ?ﬁlﬂlﬂ‘iﬂﬂl ‘llﬂﬁ?ﬁuﬂﬂ ﬁl?l??l? lﬂiﬂ°ﬂﬁm?f’|ﬁfﬂ°ﬂﬂuﬂl'1??ﬁ ﬂﬂlﬂlW G.300E+00 60000 0,000E+00 0.0000 12185.020.5623

al 0.000E+00 0.000E+00 0.0000 0.000E+00 0.0000 2091!‘:‘-0210000
im of all water independent and dependent pathways.

e & et OTIE TR gl G i DT s LD
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tmmary RESRAD Default Parameters Flle: TA15001.RAD
Total Dose Contribrvdions TDOSE(;P,I) 1) for Individual Radionuclides (1) and Pathways (p)
As mrem/yr and Fraction of Total Dose Att = 1.000E+02 years .
Water Independent Pathways (inhalation excludes radon)
0 L
1dlo-

b sl sl e anaaafllanaans AARKAAAAARARARAA AAKRKARRARKAKAAR AARK
"13ka ORRA, ! |
‘ Ok IR S AR AAAARAAAA AAAARA AARARJ
3‘ 3 4945-05 0 0017 8 4975-03 0 3098 1.453E-05 0,0007 0.000E+00 0.0000 0.000E+G0 0.0000 0.000E+00 0.0000 2.533E-05 0.0012 .

Fﬁ?mﬁrﬂﬁﬁ:”f?:ﬁsﬂ?ﬂﬁu nﬂﬁ’ﬁ ﬂa.v ﬁﬂﬁ?u mﬁmfn?mnﬁ.m*’mﬂ.am°°°°E+é’-’ 0/0000 0,0008+00 0,0000 252005 0011

000E+00 0.0000 0.000E+00 0.0000 4.888E-05 0.0023

Total Dose Contributions TDOSE(,p,}) for lndlvldual Radionuclides (I) and Pathways (p)
mmmlyrandchtlono otal Dose At t = 1.000E+02 years

Water Dependent Pathways

d

AR axaan ki taan aaCkRRanranfIR Axanfiothamanasll aama Xk RRRR R AnA

dio- ) KRR ' ARARARRARARARAAA ARARARRAARAARAAA RAAMS
A TR, PR T TR VAAAAL AAMAAIAA AR AAAAD
'3‘ 00005"'0000000 00005"'0000000 00005*0000000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E

+00 0.0000 8.572E-03 0.3134
0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+000.0000 2.225€-03 0.1061

l? ?mﬂtﬂ?ﬁﬁl ?&ﬁ:ﬁ‘mﬂu ‘hﬁ??ﬁnﬂﬂ ‘h??i?ﬁ sﬂfﬂ"ﬂ ﬁuffﬁﬂtﬁ”ﬂﬂuﬂﬁﬁf lﬂﬂﬂ’n o°xro°xo°x::$; ;‘7::?1 o:';.‘f
1m of all water independent and dependent palhways
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nmary : ReuRAD Default Parameters File: TA15001.RAD

Total Dose Contributions TDOSE(], 'l) 1) for Iindividual Radionuclides () and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

Water independent Pathways (Inhqlatlon excludes radon)
o RO aaaxARIBKICR % Eamaaxa Rl anaann ARARA
o AARAR I xR aa xR amama ! AARAARAAAARARAAA ARAAAAAARAAAAAAR
35x JOGRAR B0k s SRR S AT MRS RARAAA '
134 1.206E-04 0.0057 6.517E-03 0.3081 1.123E-04 0.0053 00005"’0000000 000054'0000000 0000 +00 0.0000 2 548E-0
135 1.028E-03 0.0911 3.767E-04 0.0178 0.000E+00 0.0000 0.000E+00 0.00 00 0.0000 0O OEE'l'W 0.0000 1 69255-058%0(?01021

TR R S T RESU PR AP 2000 .0000 00005400 60000 222808 101

al 37205-0304123 1.227E-02 0.5800 1.123E-04 0.0053 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.946E-05 0.0023

=N

Total Dose Contributions TDOSE(], 'I" 1) for Indlvidual Radionuclides (l) and Pathways (p)
As mrem/yr and Fraction o | Dose Att = 3.000E+02 yea

Water Dependent Pathways

mmmwmmmmmnmmm

g ook AR SRk AT DGR KR RN
DGR USRARATEK ATRX TRRAARE ARARAR ARAARRARA AAAUAA ARKAAR
E+000 0000 00005"’0000000 000054'000 0000 0.0C00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.775E-03 0.3203
E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.306E-03 0.1090

ﬁ??mﬂ ﬁ?ﬂﬁi ?ﬂlﬁtﬁ?ﬂﬂt 'hﬁ??ﬁnﬂﬂ ‘h??l?ﬂ lﬂtﬁ"ﬂﬁuﬁf’iﬂlmﬂuﬂl‘iﬂ?ﬁ lﬂﬂlﬂl 0.000E+00 0.0000 0.000E+00 0.0000° 1:207E-02 0.5708

000E+00 0.0000 0.000E+00 0.0000 2.115E-02.1.0000
am of all water independent and dependent pathways.

Fhoan w B il : - . 05 5 oPn SR ERG 5
t M g1t 1 7 L B8 8 AriRTEY o P
# FER RN L E R Th ih s
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immary : RESRAD Default Parameters Flle: TA15001.RAD

Total Dose Contributions TDOSE(l,p,!) for individual Radionuciides (1) and Pathways
As mrem/yr and Fracuon(:: \)otal Dose Att = 1.000E+03 ye(grs ®

Water Independent Pathways (Inhalation excludes radon) .
Rado Pipnt Wegs Mk w :
ARAARAAAAAAAAAAA AAARAARAAAARARAA AAAA

ﬁ??mﬂrﬁ?ﬂﬁx ?mmm' w.ﬁwﬁnﬂa ‘11???8 i R"ﬂﬁﬁﬁf’nﬁﬂﬂuﬂﬁ??ﬁ .ﬂmﬂ. WH&‘? B 00E180 G8088 BORTE 1038508

000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total Dose Contributions TDOSE(LP‘) for Individual Radionuclides (1) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1,000E+03 years

Water Dependent Pathways

aio- ARRCARRRRALI aan AalXERRanana kit aaandiofhamannsll aamsRARRRXRG AR ARRAARARARAAARAR ABAARARKARARKAAA ARAR
Gx KURRAR "Cka SRR BAR LR

0000000 OOOOE 0000000 OOOOE 00000000 00 0.0000 © E+0000090 0.000E+00 0.0000 0.000E+00 0.0000 WA
Y + + + 000E+ + +
!3?, ggooe 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 00000 0.000E+00 0.0000

'ﬁ?mﬂrﬁ?ﬂﬁf?ﬂ:ﬂ:ﬂ?ﬂﬂc 1lﬂ??ffnﬂﬁ ‘h??l?ﬂ |ﬂ(ﬁ°ﬁﬁuﬂf’lﬂlﬁ°ﬂﬂuﬂﬁﬁf tﬂﬂlﬂl":??ﬁ °£§:°:§:o°xx:x:x:°:$
m of ail water independent and dependent pathways. :
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nmary RtoRAD Defautt Parameters Flle: TA15001.RAD

Dose/Source Ratlos Summed Over All Pathways
~ Parent and Progeny Principal Radlonuciide Contributions indicated

ent Product Branch DSR(,1} (mre (pCll )

e ORI b R o A 5 e

U-234 1.000E+00 1.289E-02 1.289E-02 1.289E-02 1.289E-02 1.289E-02 1.288E-0

Th-230 1.000E+00 0.000E+00 2.865E-07 8.596E-07 2.865E-06 8.594E-08 2 8335.351323'?(?&500&385%?80
A I shemiiiira en ek S e e
ADSR() 1.289E-02 1.289E-02 1.289E-02 1.289E-02 1.200E-02 1.206E-02 15385-02 g .(?Jogggge*m

U-235 1.000E+00 9.517E-02 9.517E-02 9.516E-02 9.516E-02 9.515E-02 0.513E-02 9.44
Pa-231 1.000E+00 0. 0005400 3,.105E-08 9.314E-08 3.104E-05 9.310E-05 3. 10§E-§4 9 Zg’leéo&ooogggéggo

5 egsz%a’ 1.000E+00_  0.000E+00 2.901E-07 2.556E-06 2.843E-05 1.965E-04 1.285E-03 4.915E-03 0.000E+00

9.517E-02 9.517E-02 8.518E-02 8.522E-02 0.544E-02 9.672E-02 1.003E-01 0.000E+00

38 &%333 } .O00E+00 2591E-02 2.591E-02 2.591E-02 2.591E-02 2.591E-02 2.580E-02 2.567E-02 0,000E+00

.000E+00 0.000E+00 3.655E-08 1.096E-07 3.654E-07 1.096E-08 3.653E-08 1.095E-05 0.000E+00

8 Th-230 1.000E+00 0.000E+00 4.082E-13 3.655E-12 4.081E-11 3.655E-10 4.059E-09 3.648E-08 0.000E+00

Ra-228 1 0005*00 0 OOOE+00 4.588E-15 1.343E-13 4.984E-12 1 3385-10 4.843E-09 1.183E-07 0.000E+00
0 2.336E-18 6.281E-16 5.705E-16 4.100E-14 3.585E-12 1.507E-10 0.000E+00

ﬁ?mﬁﬁﬁﬁm mm lﬁ]ﬁ??ﬁ ﬂﬁﬁrﬁﬁlﬁﬁﬁrﬁgﬂ’lﬁuﬁffﬁﬂl 'fuﬂﬁrf SO1E02 5.5912-02 2 50802 0.000E+00

Fraction Is the cumulative factor for the

a DSR includes contributions from associat (hait—llfe 0 0.5 yr) daughtm .

ie Radlonuclide Soll Guldeﬂnes G(l,t) In pcVo
asic Radlation Dose Limit =

A E I Ba ST MIE TS

134

!
1?

164 + 84E+03 11645*03 1.163E+03 1.163E+03 1.1STE+03 1.122E+03 °8.245E+09
1 E 03 11 E+02 1.575E402 1.572E+02 1.5S1E+02 1.496E+02 *2.160E+08

m:r'irif"‘lﬁﬁﬂﬁ ﬁsﬁﬁﬂ Wi R Ch PR MAAE-o2 SToEsos Siaeasias - 3aceios

Summed Dose/Source Ratios DSR(It ln 7
and Single Radlionuclide Soll Guide In)es (It) In 6pc v

at tmin = {ime of minimum single radionuciide soll uidellne
and at tmax = time of maximum lotal dose = 380.2 1 0.4 years

clide Initiat tmin  DSR(,tmin) G{.tmin) DSRéil r;mx) G(l.tmax)

’34

1.396E-02 1.074E+03 1.361E-02 1.102E+03
+
5 0705-01 5“2 g g 3 1.023E-01 1.487E+02 1.015E-01 1.478E+02

lf?mﬂtﬂﬁtﬂdumﬁ ?ﬂﬂﬁlmmnf iR fe8E+02 25426-02 5.001E402

AARAARAAA AAARAAARA

daughter: CUMBRF()) = BRF(1)*BRF(2)* ... BRF(j).

AAAAARAAA

FUR LTI DR 1 wdb DY+ ol



mmary : RESRAD Default Parameters’ T Filer TA15001.RAD

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

Parent BRF DOSE 1), mre
cllde . r— )m rnqr3

+ +02 1 4

334 U-234 1.000E+00 6.536E-03 6.536E-03 6.5368E-03 8.535E-03 6.534E-03 6.531E-03 8.522E-03 0.000E+00

’34 U~238 1.000E+00 _0.000E+00 1.718E-08 5.153E-08 1.718E-07 5.152E-07 1.717E-08 5.144E-08 0.000E+00
DOSE()): 6.536E-03 6.536E-03 6.536E-03 6.535E-03 6.535E-03 6.533E-03 6.527E-03 0.000E+00

230 U-234 1.000E+00 0.000E+00 1.453E-07 4 .358E-07 1.453E-08 4.357E-06 1.452E-05 4.348E-05 0.000E+00
230 U-238 1. 000E+00 0.000E+00 1.908E-13 1.718E-12 1.909E-11 1.718E-10 1.808E-09 1.715E-08 0.000E+00
230 8DOSE(): 0.000E+00 1.453E-07 4.358E-07 1.453E-06 4.357E-06 1 4525-05 4.350E-05 0.000E+00

226 U-234 1.000E+00 0.000E+00 2.681E-09 2.411E-08 2.673E-07 2.390E-08 2. S89E-05 2.092E-04 0. 000E+00
-226 U-238 1.000E+00 ©.000E+00 2.156E-15 6.310E-14 2.343E-12 8.287E-11 2.276E-09 5.559E-08 0.000E+00
226 8DOSE(): 0.000E+00 2.681E-09 2.411E-08 2.673E-07 2.390E-06 2.589E-05 2.093E-04 0.000E+00

210 U-234 1.000E+00 0.000E+00 4.204E-14 1.141E-12 4.007E-11 9.366E-10 2.286E-08 2.917E-07 0.000E+00
210 U-238 1.000E+00 _0.000E+00 1,008E-18 2,942E-18 2.681E-16 1.927E-14 1.685E-12 7.084E-11 0.000E+00
DOSE(): 0.000E+00 4.204E-14 1.141E-12 4.007E-11 0.367€-10 2.267E-08 2.918E-07 0.000E+00

35 U-235 1.000E+00 2.180E-03 2.180E-03 2.180E-03 2.189E-03 2.180E-03 2.188E-03 2.172E-03 0.000E+00

231 U-235 1.000E+00 0.000E+00 7.141E-08 2.142E-07 7.140E-07 2.141E-08 7.130E-08 2.130E-05 0.000E+00 A

227 U-235 1.000E+00 0.000E+00 6.672E-09 5.879E-08 6.080E-07 4.520E-06 2.956E-05 1.130E-04 0.000E+00

1? ?mflf ﬁﬂﬂm’ Wﬁ ‘lﬂmﬂrﬁﬁmﬁdnﬁ'ﬁﬁlﬂﬁh\ﬁlﬁﬁlﬂﬁd 02 1:218€-02 1.217E-02 1.206€-02 0.000E:400

ARAAAAAAA AAKAAAAAA
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nmary : Re..RAD Defaull Parameters File: TA15001.RAD

Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

dide Parent BRFW - S(‘]’.l pC

34 U-234 1 000E+00 5.070€-01 5 070E-01 5 0705-01 5.070E-01 5.069E-01 5 066E-01 5.059E-01 5.035E-01

'34 U-238 1.000E+00 0.000E+00 1,332E-08 3.997E-06 1.332E-05 3.997E-05 1,332E-04 3.991E-04 1.325E-03
34 as(): 5.070€-01 5.070E-01 5.070E-01 5.070E-01 5.069E-01 5.068E-01 5.063E-01 5 04854)1255

230 U-234 1.000E+00 0.000E+00 4.564E-06 1.369E-05 4.564E-05 1.369E-04 4.560E-04 1.366E-03 4.528E-03
230 U-238 1.000E+00 0.000E+00 5.997E-12 5.397E-11 5.997E-10 5. 396E-09 5 9935-08 5. 387E-07 5.957€E-08
230 &S()): 0.000E+00 4.564E-068 1.369E-05 4.564E-05 1,360E-04 4.561E-04 1.366E-03 4.534E-03

226 U-234 1.000E400 0.000E+00 9.884E-10 8.803E-00 9.871E-08 8.857E-07 9 7395—06 8.508E-05 8.546E-04
226 U-238 1.000E+00 0.000E+00 7.949E-16 2.327E-14 8.651E-13 2.330E-11 8.562E-10 2.260E-08 7.753E-07
228 A8S(): 0.000E+00 9.884E-10 8.893E-09 9.871E-08 8.857E-07 9.739E-06 8.510E-05 8.553E-04

210 U-234 1.000E+00 0.000E+00 1.016E-11 2.701E-10 9.483E-09 2.217E-07 5.411E-06 6.904E-05 8.047E-04
210 U-238 1.000E+00 0.000E+00 2.598E-16 6.964E-16 6.345E-14 4.561E-12 3.988E-10 1.8677E-08 7.073E-07
210 #S(Q): 0.000E+00 1.016E-11 2.701E-10 9.483E-09 2.217E-07 5.412E-06 6.006E-05 8.054E-04

35 U-23§ 1.000E+00 2.300E-02 2.300E-02 2.300E-02 2.300E-02 2.300E-02 2.209E-02 2.207€-02 2.201E-02
231 U-235 1.000E+00 0.000E+00 4.866E-07 1.460E-08 4.866E-00 1.450E-05 4.850E-05 1.454E-04 4.796E-04

227 U-235 1.000E+00 0.000E+00 7.665E-09 6.755E-08 6.085E-07 5. 193E-06 3.306E-05 1.301E-04 4.848E-04

ﬁ?lm'lf ﬁﬂﬂm‘ Wﬁu‘lﬁuufrmﬁﬁﬂfufnﬁ"ﬁﬁﬂf |fnf?ﬁ'ﬁmfuflﬁ?ﬂ 01 4.690E-01 4.690E-01 4.034E-01 4.601E-01

the parent nuci

LTI ET &
LAty #

ARAAAARAR ARAAAAAAA

RIS | W utualh AR Wt



Appendix D

Background Comparison Figures

September 24, 1997
M97141.RFI

APPENDIX D

GRAPHS FOR STATISTICAL BACKGROUND COMPARISON

D-1

. Fleld Unit 2, TA-16
RFi Report, PRS C-15-001/007
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Figure 1. Histograms, boxplots, and density
Laboratory Background and Site Data
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Figure 2. Histograms, boxplots, and density estimates for Zinc,
Lzboratory Background and Site Data
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