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EXECUTIVE SUMMARY 

This supplemental remedy completion report presents the results of additional investigation and 
assessments performed at Solid Waste Management Units (SWMUs) 32-002(a) and 32-002(b1) at former 
Technical Area 32 (TA-32) in the Upper Los Alamos Canyon Aggregate Area at Los Alamos National 
Laboratory (the Laboratory). The results augment the information previously presented in Revision 1 of 
the remedy completion report for TA-32 sites within the Upper Los Alamos Canyon Aggregate Area.  

The objective of the additional investigation and assessments is to expedite corrective action complete 
status for sites within former TA-32 that are located on property currently owned by the Los Alamos 
School Board. Attainment of corrective action complete status for these sites is necessary to facilitate 
commercial development of the site by Los Alamos County. These sites were previously remediated and 
investigated as part of an accelerated corrective action (ACA) that was reported in the previous remedy 
completion report. Based on the results of the ACA, SWMUs 32-002(a) and 32-002(b) [which has 
subsequently been divided into SWMUs 32-002(b1) and 32-002(b2)] could not be recommended for 
corrective action complete. The investigation and assessments described in this report were performed to 
address the issues preventing attainment of corrective action complete status for these sites or a portion 
of the original site. 

The additional investigation and assessment for SWMU 32-002(a) included additional sampling to 
complete the determination of the vertical extent of contamination for this site. Human health and 
ecological risk-screening assessments were also performed. SWMU 32-002(b1) is a new SWMU 
consisting of the portion of former SWMU 32-002(b), located on property owned by the Los Alamos 
School Board. The additional assessment for this site included evaluating potential human health and 
ecological risks using existing data collected at former SWMU 32-002(b) that are now associated with 
SWMU 32-002(b1). 

The results of the additional investigation and assessments show the nature and extent of contamination 
are defined for both sites; neither site poses an unacceptable human health risk or dose under the 
industrial and construction worker scenarios, and neither site poses an unacceptable risk to ecological 
receptors. The industrial and construction worker scenarios were evaluated because they are appropriate 
for the current and planned land use, which involves the development of the former TA-32 area by 
Los Alamos County. Consistent with the use of the industrial and construction worker scenarios, 
SWMUs 32-002(a) and 32-002(b1) are recommended for corrective action complete with controls. Further 
evaluation of the SWMUs and areas of concern within former TA-32 may be performed in the future with 
the objective of supporting a determination of corrective action complete without controls. At that time, the 
Laboratory will submit the results of additional risk evaluations supporting corrective action complete 
without controls to the New Mexico Environment Department, along with the appropriate site 
recommendations. 
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1.0 INTRODUCTION 

Los Alamos National Laboratory (LANL or the Laboratory) is a multidisciplinary research facility owned by 
the U.S. Department of Energy (DOE) and managed by Los Alamos National Security, LLC (LANS). The 
Laboratory is located in north-central New Mexico, approximately 60 mi northeast of Albuquerque and 
20 mi northwest of Santa Fe. The Laboratory site covers 36 mi2 of the Pajarito Plateau, which consists of 
a series of fingerlike mesas separated by deep canyons that contain perennial and intermittent streams 
running from west to east. Mesa tops range in elevation from approximately 6200 to 7800 ft. 

The Laboratory is participating in a national effort by DOE to clean up sites and facilities formerly involved 
in weapons research and development. The Laboratory’s goal is to ensure that past operations do not 
threaten human or environmental health and safety in and around Los Alamos County. To achieve this 
goal, the Laboratory is currently investigating sites potentially contaminated by past operations; the sites 
under investigation are designated as solid waste management units (SWMUs) or areas of concern 
(AOCs). 

This report is a supplement to Revision 1 of the remedy completion report for the Upper Los Alamos 
Canyon Aggregate Area, which is associated with former Technical Area 32 (TA-32) (LANL 2011, 
111806.23). Revision 1 of the report described the accelerated corrective action (ACA) activities 
conducted in 2010 to complete the remediation and investigation of two SWMUs [32-002(a) and 
32-002(b)] and two AOCs (32-003 and 32-004) associated with former TA-32. Figure 1.0-1 shows the 
location of Upper Los Alamos Canyon Aggregate Area and former TA-32 with respect to the Laboratory. 

The SWMUs addressed in this supplemental remedy completion report are potentially contaminated with 
both hazardous and radioactive components. The New Mexico Environment Department (NMED), 
pursuant to the New Mexico Hazardous Waste Act, regulates cleanup of hazardous wastes and 
hazardous components of mixed waste. DOE regulates cleanup of radioactive contamination, pursuant to 
DOE Order 458.1, Administrative Change 2, Radiation Protection of the Public and the Environment, and 
DOE Order 435.1, Radioactive Waste Management. Information on radioactive materials and 
radionuclides, including the results of sampling and analysis of radioactive constituents, is voluntarily 
provided to NMED in accordance with DOE policy. 

1.1 Purpose of Supplemental Remedy Completion Report 

Portions of former TA-32 are located on property currently owned by Los Alamos County and the 
Los Alamos School Board. The two SWMUs and two AOCs addressed in the remedy completion report 
(LANL 2011, 111806.23) are located both on Los Alamos School Board property and on DOE property. 
The 2010 ACA was performed to accelerate investigation and remediation of the former TA-32 sites in 
advance of the remainder of the Upper Los Alamos Canyon Aggregate Area sites, thereby allowing 
Los Alamos County to proceed with development of former TA-32. The remedy completion report 
presented the following conclusions with respect to the two SWMUs and two AOCs: 

 SWMU 32-002(a)—The vertical extent of contamination was not defined at several locations for 
several inorganic chemicals. Because extent of contamination was not defined, risk evaluations 
were not performed. 

 SWMU 32-002(b)—The nature and extent of contamination were defined, and the site posed no 
unacceptable human health risk under the industrial, construction worker, recreational, and 
residential scenarios. The site potentially posed risk to ecological receptors from contamination 
on the DOE-owned portion of the site. 
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 AOC 32-003—The nature and extent of contamination were defined, and the site posed no 
unacceptable human health risk under the industrial, construction worker, recreational, and 
residential scenarios. The site posed no unacceptable risk to ecological receptors. 

 AOC 32-004—The nature and extent of contamination were defined, and the site posed no 
unacceptable human health risk under the industrial, construction worker, and recreational 
scenarios. The site posed no unacceptable risk to ecological receptors. 

Based on the conclusions of the remedy completion report, no additional investigation or remediation 
activities were necessary at AOCs 32-003 and 32-004. Additional sampling was necessary to define the 
vertical extent at SWMU 32-002(a), and additional characterization of contamination potentially 
presenting an ecological risk was needed for SWMU 32-002(b). The additional sampling and 
characterization were performed in 2011 as part of the ongoing Upper Los Alamos Canyon Aggregate 
Area Phase II investigations. Additional sampling performed at SWMU 32-002(a) indicated that the 
vertical extent of contamination was defined for this site. The additional sampling performed at 
SWMU 32-002(b) indicated additional remediation activities may be needed on the DOE-owned portion of 
the site. To expedite completion of corrective actions on the portion of SWMU 32-002(b) located on 
property owned by the Los Alamos School Board, DOE and LANS submitted a permit modification 
request to NMED to split SWMU 32-002(b) into two new SWMUs, one on the Los Alamos School Board 
property [designated as SWMU 32-002(b1)] and one on DOE property [designated as 
SWMU  32-002(b2)] (DOE 2012, 232356). Corrective actions at SWMU 32-002(b2) will be completed at a 
later date and reported in the Phase II investigation report for Upper Los Alamos Canyon Aggregate Area. 

This supplemental remedy completion report updates the previous remedy completion report 
(LANL 2011, 111806.23) to present and evaluate the extent of contamination using additional sampling 
results and to assess risk at SWMU 32-002(a) and to evaluate the nature and extent of contamination 
and risk at the new SWMU 32-002(b1). Because no additional investigation activities are needed at 
AOCs 32-003 or 32-004, they are not included in this supplemental report. 

The Revision 1 of the remedy completion report for Upper Los Alamos Canyon Aggregate Area, former 
TA-32 (LANL 2011, 111806.23) presents the results of an ACA that was performed in accordance with an 
approved ACA work plan (LANL 2009, 108332; NMED 2010, 108455). As directed by Section VII.F.4 of 
Compliance Order on Consent (the Consent Order), the ACA results were presented in a remedy 
completion report. Pursuant to Section VII.E.6.a of the Consent Order, the remedy completion report 
contained registered professional engineer and owner-operator certifications. The additional investigation 
activities at SWMU 32-002(a) described in this report were specified in an approved Phase II investigation 
work plan (LANL 2010, 110860; NMED 2011, 111674) and not in an ACA work plan. Therefore, the 
certification requirements of Consent Order Section VII.E.6.a are not applicable to this supplemental 
remedy completion report. The results for SWMU 32-002(b1) presented in this report were previously 
reported in the certified remedy completion report for former TA-32 (LANL 2011, 111806.23). 

1.2 Document Organization 

Section 2 of this report presents the site description and operational history for each site. Section 3 
presents the regulatory criteria and target cleanup levels for the sites. The supplemental investigation 
activities for each site are presented in section 4, along with analytical results and risk-screening results. 
Sections 5 and 6 present conclusions and recommendations, respectively, based on the results 
presented in this supplemental report and the previous remedy completion report (LANL 2011, 
111806.23). The references cited in this supplemental report and the map data sources are listed in 
section 7.  
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Appendix A contains a list of acronyms and abbreviations used in this report, a metric conversion table, 
and a data qualifier definition table. Appendix B summarizes the field methods used during the additional 
sampling and characterization performed in 2011 at SWMU 32-002(a). Appendix C provides the analytical 
results of the samples collected during the supplemental investigation activities at SWMU 32-002(a) as 
well as the samples collected from previous investigations that are evaluated in this report. Appendix D 
presents the analytical program implemented for chemical analysis and data quality control of samples 
collected during the supplemental investigation activities at SWMU 32-002(a). Appendix E presents the 
box plots and the results of statistical tests for SWMU 32-002(b1). Appendix F presents the risk-screening 
assessments for SWMUs 32-002(a) and 32-002(b1). Appendix G describes the storage and disposal of 
investigation-derived waste (IDW) from the additional sampling and characterization performed in 2011 at 
SWMU 32-002(a). 

1.3 Data Review 

Data discussed in this supplemental report are the analytical results from samples collected during the 
additional investigation conducted at SWMU 32-002(a) and the investigations described in Revision 1 of 
the remedy completion report (LANL 2011, 111806.23). Samples were shipped through the Sample 
Management Office to off-site contract laboratories for analyses and are accompanied by full chain-of-
custody and quality documentation. The resulting data are decision-level data and are used to determine 
the nature and extent of contamination, calculate exposure point concentrations, and conduct risk-
screening assessments. Analytical data packages, sample collection logs, and chain-of-custody forms for 
all samples collected at SWMUs 32-002(a) and 32-002(b1) are provided in Appendix C (on DVD included 
with this document). The data obtained in 2011 at SWMU 32-002(a) and during previous investigations at 
SWMUs 32-002(a) and 32-002(b1) are also provided in Appendix C. The analytical methods used and the 
data-quality assessments, including assignment of data qualifiers, for the additional investigation samples 
at SWMU 32-002(a) are presented in Appendix D. The data qualifiers are defined in Appendix A. 

1.3.1 Identification of Chemicals of Potential Concern 

Inorganic chemicals of potential concern (COPCs) are identified by comparing site data with background 
values (BVs) (LANL 1998, 059730) or are based on detection status if no BVs are available. Organic 
chemicals are identified as COPCs based on detection status. Radionuclides are identified as COPCs 
based on comparisons to BVs or fallout values (FVs) or are based on detection status if no BVs or FVs 
are available. 

Media associated with samples evaluated in this report include soil (all soil horizons, designated by the 
media code SOIL) and Bandelier Tuff (media codes QBT3 and QBT4). For inorganic chemicals, data are 
evaluated by sample media to facilitate the comparison with media-specific background data. Background 
data are generally available for soil, sediment, and tuff (LANL 1998, 059730). However, some analytes 
(e.g., nitrate, perchlorate, and hexavalent chromium) have no BVs. A BV may be either a calculated value 
from the background data set (upper tolerance limit or the 95% upper confidence bound on the 95th 
quantile) or a detection limit (DL). When a BV is based on a DL, there is no corresponding background 
data set for that analyte/media combination. 

To identify inorganic COPCs, the first step is to compare the sample result with the BV, if available. If 
sample results are above BVs and sufficient data are available (10 or more sample results), statistical 
tests are used to compare the site sample data with the background data set for the appropriate media, if 
available. If statistical tests cannot be performed because of insufficient data (less than 10 samples) or a 
high percentage of nondetects, the sample results are compared with the BV and/or the maximum 
background concentration of the chemical in the appropriate media. If sample results are above the BV 
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and/or maximum background concentration, the chemical is identified as a COPC. The same evaluation 
is performed using sample DLs when a constituent is not detected but has DLs above the BV. If no BV is 
available, detected inorganic chemicals are identified as COPCs. 

Radionuclides are identified as COPCs based on comparisons to BVs for naturally occurring 
radionuclides or to FVs for fallout radionuclides. Isotopic thorium and isotopic uranium are naturally 
occurring radionuclides. Americium-241, cesium-137, plutonium-238, plutonium-239/240, strontium-90, 
and tritium are fallout radionuclides. FVs apply to surface soil (0 to 1 ft below ground surface [bgs]), so 
fallout radionuclides detected below 1 ft bgs are identified as COPCs. Fallout radionuclides in tuff are also 
identified as COPCs based on detection status. 

The FV for tritium in surface soil (LANL 1998, 059730) is in units of picocuries per milliliter. When this FV 
is used, sample percent moisture must be used to convert sample tritium data from picocuries per gram, 
as provided by analytical laboratories, to the corresponding values in units of picocuries per milliliter. 
Because sample percent moisture historically has been determined using a variety of methods that were 
often undocumented, the Laboratory has adopted the conservative approach of identifying tritium in soil 
as a COPC based on detection status. 

1.3.2 Overview of Statistical Methods 

A variety of statistical methods may be applied to each of the data sets but generally include distributional 
comparisons and box plots comparing site data with background data. In cases where no background 
data are available, fewer than 10 samples were analyzed for a specific constituent, or more than 80% of 
the site samples and background samples are nondetects, statistical tests are not valid. In such cases, 
COPC identification is based on detection status, direct comparison to the BV or FV (if one is available), 
and subsequent comparison to the maximum background concentration if it is greater than the BV or FV. 
If no BV or FV is available, the constituent is identified as a COPC if it is detected in any samples at the 
site. 

Comparisons between site data sets and the Laboratory background data sets are performed using 
statistical methods. All comparisons begin with a simple comparison of site-specific data to media-specific 
BVs or FVs (LANL 1998, 059730). The BV/FV comparisons are followed, when appropriate, by statistical 
tests that evaluate potential differences between the distributions. These tests are used for testing 
hypotheses about data from two potentially different distributions (e.g., a test of the hypothesis that site 
concentrations are different from background levels). 

Nonparametric tests that are most commonly performed include the two-sample Wilcoxon Rank Sum test 
(the Wilcoxon test), the Gehan test (modification of the Wilcoxon test), and the quantile test (Gehan 1965, 
055611; Gilbert and Simpson 1990, 055612). The Gehan test is best suited for assessing complete shifts 
in distributions, and accounts for nondetected concentrations at multiple DLs in a statistically robust 
manner. If the data have no nondetected concentrations, the Gehan test is equivalent to the Wilcoxon 
test. The quantile test is better suited for assessing shifts of a subset of the data. Most types of 
differences between distributions can be identified. Occasionally, if the differences between two 
distributions appear to occur far into the tails, the slippage test might be performed. This test evaluates 
the potential for some of the site data to be greater than the maximum concentration in the background 
data set if, in fact, the site data and background data came from the same distribution.  

Observed significance levels (p-values) are obtained from the Gehan, quantile, or slippage tests. If a 
p-value is less than a specified probability (e.g., 0.05, a nominal significance level), then there is some 
reason to suspect that a difference exists between the distributions. If the p-value is greater than 0.05, no 
difference is indicated. The standard set of tests is run whenever the detection rate for both the site data 
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set and the Laboratory background data set is greater than 50%; if there are fewer than 50% detections in 
either set, then the Gehan test is not applicable. If all sample data are nondetects, statistical tests are not 
performed. 

Paired tests are used to test whether site data are different from background. Specifically, the Gehan test 
(or the Wilcoxon Rank Sum test if all sample results are detects) is the preferred initial test. If the result of 
the Gehan test indicates that the site data are not different from background (i.e., p >0.05), the quantile 
test is performed. Site data must pass (i.e., p >0.05) both tests to eliminate an inorganic chemical as a 
COPC. If the p-value from either the Gehan (or Wilcoxon) or the quantile test is less than 0.05, the 
constituent is identified as a COPC for the specific medium tested. If the Gehan test is not applicable 
because either the site or background data set includes more than 50% nondetects, the quantile test is 
performed first. If the p-value from the quantile test is >0.05, the slippage test is performed next. Again, 
the p-value from both tests must be >0.05 to eliminate an inorganic chemical as a COPC. If the p-value 
from the first test is <0.05, indicating the site data are different from background, the second test does not 
need to be performed, and the inorganic chemical is identified as a COPC. Results of statistical tests 
performed for SWMU 32-002(b1) are presented in Appendix E. Statistical tests performed for 
SWMU 32-002(a) are presented in the Upper Los Alamos Canyon Aggregate Area investigation report 
(LANL 2010, 108528). 

Box plots provide a visual representation of the data and may identify the presence of outliers or other 
anomalous data that might affect statistical results and interpretations. The plots allow a visual 
comparison between site and background concentration distributions. The plots are generally used in 
conjunction with the statistical tests (distributional comparisons) described above. A box plot consists of a 
box, a line across the box, whiskers (lines extended beyond the box and terminated with a short 
perpendicular line), and points outside the whiskers. The box area of the plot is the region between the 
25th percentile and the 75th percentile of the data, which is the interquartile range or middle half of the 
data. The horizontal line within the box represents the median (50th percentile) of the data. The whiskers 
give an interval of 1.5 times the interquartile range, outside of which data may be evaluated for their 
potential to be outliers. The concentrations of individual samples are plotted as points overlaying the box 
plot. When a data set contains both detected and nondetected concentrations reported as DLs, the 
detected concentrations are plotted as Xs, and the nondetected concentrations are plotted as Os. The 
medium-specific BV is also illustrated by a dashed line in each box plot. Box plots for SWMU 32-002(b1) 
are presented in Appendix E. Box plots for SWMU 32-002(a) are presented in the Upper Los Alamos 
Canyon Aggregate Area investigation report (LANL 2010, 108528). 

2.0 BACKGROUND 

Former TA-32 was occupied by the medical research facility from 1944 to 1953 when operations were 
moved to TA-43 as the research group expanded. All the Laboratory structures at former TA-32 have 
been removed. Currently, the mesa-top portion of former TA-32 is owned by Los Alamos County and the 
Los Alamos School Board. The area was used by Los Alamos County to store equipment and materials 
for road work and maintenance but is currently being developed. 

Two sites are addressed in this supplemental report: two septic systems that served former 
buildings 32-01 and 32-02 [SWMUs 32-002(a) and 32-002(b1)]. These two sites are shown on Plate 1. 
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2.1 SWMU 32-002(a) 

2.1.1 Site Description and Operational History 

SWMU 32-002(a) is a former septic system that served former building 32-01 (Plate 1). In 1944, the 
septic system was installed south of building 32-01 on the edge of Los Alamos Canyon. The septic 
system consisted of a wood-frame tank (former structure 32-07) measuring 4 ft × 8 ft × 4 ft, an influent 
line from building 32-01, and an outlet drainline that discharged to the edge of Los Alamos Canyon. 
Former building 32-01 operated as a research laboratory from 1944 to 1954. Research activities involved 
plutonium-238, plutonium-239, americium-241, and carbon-14. Inorganic and organic chemicals also may 
have been used at the facility. Because no industrial waste line served former TA-32, it is possible 
chemical and radioactive wastes were disposed of in sinks and drains connected to the SWMU 32-002(a) 
septic system. Former TA-32 was decommissioned in 1954. The septic tank was removed before 1996 
(LANL 1996, 059178), but no historical records are available documenting the removal date or disposition 
of the tank. The drainlines were removed during a 1996 voluntary corrective action (LANL 1996, 059178). 

2.1.2 Summary of Previous Investigations 

Historical investigation and remediation activities conducted at SWMU 32-002(a) are presented in 
Revision 1 of the remedy completion report (LANL 2011, 111806.23). Revision 1 concluded that further 
investigation was needed to define the vertical extent of inorganic chemicals at SMWU 32-002(a) as 
follows: 

 aluminum, barium, beryllium, copper, lead, and nickel at sampling location 00-603582 

 aluminum, barium, and copper at sampling location 00-603585 

 chromium and nickel at sampling location 32-06372 

Additional sampling to address the data needs was proposed in the Phase II investigation work plan for 
the Upper Los Alamos Canyon Aggregate Area (LANL 2010, 110860). NMED approved the Phase II 
investigation work plan with modifications (NMED 2011, 111674). NMED’s approval requested that the 
Laboratory also analyze samples from locations 00-603582 and 00-603585 for chromium and nickel to 
define the vertical extent at nearby locations 00-603586, 00-603588, and 00-603596. 

2.2 SWMU 32-002(b1) 

2.2.1 Site Description and Operational History 

SWMU 32-002(b1) is part of a former septic system that served former buildings 32-01 and 32-02 
(Plate 1). SWMU 32-002(b1) is the portion of the former septic system that is located on property 
currently owned by the Los Alamos School Board. The remainder of the septic system is located on 
property owned by DOE and is designated as SMWU 32-002(b2). The septic system was installed directly 
northwest and slightly upgradient of the SWMU 32-002(a) septic tank, near the edge of Los Alamos 
Canyon. This system was installed when the SWMU 32-002(a) septic system could no longer meet the 
usage requirement of the laboratory (building 32-01) and consisted of a reinforced concrete tank (former 
structure 32-08) measuring 9 ft × 5 ft × 6 ft with an outlet drainline that discharged to an outfall at the 
edge of Los Alamos Canyon. The influent line from the SWMU 32-002(a) septic system was diverted to 
the former SWMU 32-002(b) septic system, which also received effluent from former building 32-02, the 
medical research annex. The outfall was located at the edge of Los Alamos Canyon, approximately 15 ft 
southwest of the SWMU 32-002(a) outfall. The septic tank was removed in 1988, and the influent 
drainline was removed in 1996. 
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Research activities in former building 32-01 involved radionuclides. Inorganic and organic chemicals may 
also have been used. Because no industrial waste line served former TA-32, it is possible chemical and 
radioactive wastes may have been disposed of in sinks and drains connected to the septic system at 
SWMU 32-002(b1).  

2.2.2 Summary of Previous Investigations 

Former SWMU 32-002(b) was split into two new SWMUs [32-002(b1) and 32-002(b2)] in December 2012 
to expedite completion of corrective actions on the portion of the site owned by the Los Alamos School 
Board (DOE 2012, 232356). Previous investigations, therefore, were performed for SWMU 32-002(b) and 
included collection of samples on both Los Alamos School Board and DOE property. Historical 
investigation and remediation activities conducted at SWMU 32-002(b) are presented in Revision 1 of the 
remedy completion report (LANL 2011, 111806.23). Revision 1 concluded that further evaluation is 
needed at SWMU 32-002(b) because elevated mercury concentrations were detected in the 1996 
samples, resulting in an potential ecological risk for the earthworm as well as concentrations in excess of 
the residential soil screening level (SSL). These locations, which are on DOE property, were resampled to 
confirm the presence of mercury at elevated levels. The subsequent sampling performed at 
SWMU 32-002(b) indicates additional sampling and remediation activities will be needed on the 
DOE-owned portion of the site [SWMU 32-002(b2)]. Corrective actions at SWMU 32-002(b2) will be 
completed at a later date and reported in the Phase II investigation report for Upper Los Alamos Canyon 
Aggregate Area. 

3.0 REGULATORY CRITERIA AND TARGET CLEANUP LEVELS 

3.1 Current and Future Land Use 

Former TA-32 is located within the Los Alamos townsite. Los Alamos County and the Los Alamos School 
Board own the mesa-top portion of former TA-32. The area was recently used by Los Alamos County to 
store equipment and materials for road work and maintenance. The County demolished all structures at 
the site in 2010 and is currently developing the area for commercial use. The industrial and construction 
worker scenarios are applicable to this property currently and for the foreseeable future. 

DOE owns the land south of the mesa top. The location of the TA-32 SWMUs and AOCs is within the 
boundary of the Laboratory in current TA-41. Based on the location of these sites within an active TA, the 
industrial and construction worker scenarios are also applicable currently and for the foreseeable future. 

3.2 Screening Levels and Cleanup Standards 

The industrial and construction worker SSLs from NMED guidance (NMED 2012, 219971) were used for 
human health risk-screening levels for nonradionuclide COPCs. The SSLs are based on a target hazard 
quotient (HQ) of 1 or a target cancer risk of 1 × 10–5 (NMED 2012, 219971). For COPCs for which no 
industrial NMED value is available, U.S. Environmental Protection Agency (EPA) regional screening 
levels (available at http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm) were used. The EPA 
screening levels for carcinogens were multiplied by 10 to adjust to the NMED target cancer risk of  
1 × 10–5. Construction worker SSLs were calculated for some COPCs using toxicity values from the EPA 
regional screening tables (http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm) and the equation 
and parameters from NMED (2012, 219971). Exposure parameters used to calculate the SSLs are 
presented in Appendix F, Table F-4.1-1.  
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Screening action levels (SALs) for radionuclide COPCs were derived using the residual radioactive 
(RESRAD) model, Version 6.5 (LANL 2009, 107655). The radionuclide SALs are based on a 15 mrem/yr 
dose per DOE guidance (Soden 2000, 067489). Exposure parameters used to calculate the SALs are 
provided in Appendix F, Table F-4.1-2. The industrial and construction worker SSLs and SALs are 
included in the analytical data tables for each site. 

The ecological risk-screening assessments (Appendix F) were conducted using ecological screening 
levels (ESLs) obtained from the ECORISK Database, Version 3.1 (LANL 2012, 226667). The ESLs are 
based on similar species and are derived from experimentally determined no observed adverse effect 
levels, lowest observed adverse effect levels (LOAELs), or doses determined lethal to 50% of the test 
population. Information relevant to the calculation of ESLs, including concentration equations, dose 
equations, bioconcentration factors, transfer factors, and toxicity reference values, are presented in the 
ECORISK Database, Version 3.1 (LANL 2012, 226667). 

3.3 Cleanup Goals 

As specified in Section VIII.B.1 of the Consent Order, SSLs will be used as soil cleanup levels unless they 
are determined to be impracticable or values do not exist for the current and reasonably foreseeable 
future land use. Screening assessments compare COPC concentrations for each site with SSLs and 
SALs depending on the current and foreseeable future land use at each site. 

The cleanup goals specified in Section VIII of the Consent Order are a target cancer risk of 1 × 10–5 and a 
hazard index (HI) of 1. For radionuclides, the target dose is 15 mrem/yr based on DOE guidance (Soden 
2000, 067489).  

4.0 SUPPLEMENTAL SITE INVESTIGATION ACTIVITIES 

Supplemental investigation activities included collection of samples at SWMU 32-002(a) needed to define 
the vertical extent of contamination. As described in section 2.1.2, this sampling was proposed in the 
Phase II investigation work plan for Upper Los Alamos Canyon Aggregate Area (LANL 2010, 110860) 
and was performed in June 2011. During field screening, no organic vapors were detected above ambient 
air, and no radiological screening results exceeded twice the daily site background levels. Field-screening 
results for samples collected at SWMU 32-002(a) were recorded in the sample collection logs (SCLs) and 
are presented in Table 4.0-1. No changes to sampling or other activities occurred based on field-
screening results. Appendix B summarizes the field methods used during the supplemental investigation 
sampling conducted at SWMU 32-002(a). Analytical results, data reports, SCLs, and chain-of-custody 
(COC) forms for all samples associated with SWMU 32-002(a) are provided in Appendix C (on DVD). The 
analytical program for the additional samples is summarized in Appendix D.  

SWMU 32-002(b1) was created in December 2012 when former SWMU 32-002(b) was split into two new 
SWMUs. SWMU 32-002(b1) consists of that portion of former SWMU 32-002(b) located on property 
currently owned by the Los Alamos School Board. As described in section 2.2.2, previous investigations 
were conducted at former SWMU 32-002(b). The investigation of SWMU 32-002(b1), therefore, consists 
of evaluating the data previously collected for SWMU 32-002(b) from sampling locations located on 
Los Alamos School Board property to define the nature and extent of contamination and to evaluate 
potential risk and dose for SWMU 32-002(b1). 

No additional sampling was performed at SWMU 32-002(b1). Appendixes B, C, and D of Revision 1 of 
the remedy completion report (LANL 2011, 111806.23) include the field methods, analytical results, data 
reports, SCLs, COC forms, and the analytical program for SWMU 32-002(b), which includes the data now 
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associated with SWMU 32-002(b1) and evaluated in this supplemental remedy completion report. 
Analytical results, data reports, SCLs, and COC forms associated with SWMU 32-002(b1) are provided in 
Appendix C (on DVD). 

4.1 SWMU 32-002(a) 

4.1.1 Sampling Activities 

In 2011, six subsurface samples were collected from three existing sampling locations (00-603582, 
00-603585, and 32-06372) to define the vertical extent of aluminum, barium, beryllium, chromium, 
copper, lead, and/or nickel at these locations. Two samples were collected at each location at deeper 
depths. Samples from location 00-603582 were analyzed for aluminum, barium, beryllium, chromium, 
copper, lead, and nickel. Samples from location 00-603585 were analyzed for aluminum, barium, 
chromium, copper, and nickel. Samples from location 32-06372 were analyzed for chromium and nickel. 

Sampling results from location 00-603585 are also used to define the vertical extent of nickel and 
chromium at nearby locations 00-603586, 00-603588, and 00-603596, which are within approximately 
10 ft of location 00-603585.  

4.1.2 Sample Analytical Results 

The samples collected in 1996, 2008, 2010, and 2011 and the analyses requested are presented in 
Table 4.1-1. The samples were collected from depths ranging from 0 to 15 ft bgs. Plate 1 shows the 
sampling locations.  

Inorganic Chemicals 

Table 4.1-2 presents the results of inorganic chemicals above BVs, detected inorganic chemicals that 
have no BVs, and nondetected inorganic chemicals with DLs above BVs. Plate 2 shows the sampling 
locations and inorganic chemicals detected or detected above BVs. 

The six samples collected in 2011 were analyzed for the metals identified above. Barium, beryllium, 
copper, lead, and nickel were detected above BVs in one or both of the samples collected at location 
00-603582 in 2011 (Table 4.1-2). The results indicated that none of the inorganic chemicals were 
detected above BVs at locations 00-603585 and 32-06372 (Table 4.1-2). 

Organic Chemicals 

Table 4.1-3 presents the results of the detected organic chemicals. Plate 3 shows the sampling locations 
and the detected organic chemicals. 

Because the nature and extent of organic chemicals are defined at SWMU 32-002(a) (LANL 2010, 
111806.23, pp. F-190), the samples collected in 2011 were not analyzed for organic chemicals. 

Radionuclides 

Table 4.1-4 presents the results of the radionuclides detected or detected above BVs/FVs. The sampling 
locations and the radionuclides detected or detected above BVs/FVs are shown on Plate 4. 

Because the nature and extent of radionuclides are defined at SWMU 32-002(a) (LANL 2010, 108528, 
pp. F-190–F-191), the samples collected in 2011 were not analyzed for radionuclides. 
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Summary of COPCs at SWMU 32-002(a) 

Inorganic chemicals detected above BVs or that had DLs above BVs in the samples collected in 2011 do 
not change the inorganic COPCs identified in Revision 1 of the remedy completion report (LANL 2011, 
111806.23, p. 11). The inorganic COPCs are antimony, barium, beryllium, cadmium, chromium, copper, 
total cyanide, lead, mercury, nickel, nitrate, perchlorate, selenium, silver, sodium, thallium, and zinc. 

The organic COPCs are identified in Revision 1 of the remedy completion report (LANL 2011, 111806.23, 
p. 11) and include acenaphthene; acetone; anthracene; Aroclor-1260; benzo(a)anthracene; 
benzo(a)pyrene; benzo(b)fluoranthene; benzo(g,h,i)perylene; benzo(k)fluoranthene; 
bis(2-ethylhexyl)phthalate; butylbenzylphthalate; carbazole; chrysene; dibenz(a,h)anthracene; 
dibenzofuran; dichlorodifluoromethane; fluoranthene; fluorene; indeno(1,2,3-cd)pyrene; methylene 
chloride; naphthalene; phenanthrene; pyrene; trichlorofluoromethane; and dioxins and furans, including 
1,2,3,4,6,7,8-heptachlorodibenzodioxin; total heptachlorodibenzodioxins; 
1,2,3,4,6,7,8-heptachlorodibenzofuran; 1,2,3,4,7,8,9-heptachlorodibenzofuran; total 
heptachlorodibenzofurans; 1,2,3,4,7,8-hexachlorodibenzodioxin; 1,2,3,6,7,8-hexachlorodibenzodioxin; 
1,2,3,7,8,9-hexachlorodibenzodioxin; total hexachlorodibenzodioxins; 
1,2,3,4,7,8-hexachlorodibenzofuran; 1,2,3,6,7,8-hexachlorodibenzofuran; 
2,3,4,6,7,8-hexachlorodibenzofuran; total hexachlorodibenzofurans; 
1,2,3,4,6,7,8,9-octachlorodibenzodioxin; 1,2,3,4,6,7,8,9-octachlorodibenzofuran; 
1,2,3,7,8-pentachlorodibenzodioxin; total pentachlorodibenzodioxins; 1,2,3,7,8-pentachlorodibenzofuran; 
2,3,4,7,8-pentachlorodibenzofuran; total pentachlorodibenzofurans; total tetrachlorodibenzodioxins; 
2,3,7,8-tetrachlorodibenzofuran; and total tetrachlorodibenzofurans. 

The radionuclide COPCs are identified in Revision 1 of the remedy completion report and include 
cesium-137, plutonium-238, plutonium-239/240, tritium, and uranium-235/236 (LANL 2011, 111806.23, 
p. 11). 

4.1.3 Nature and Extent of Contamination 

Inorganic Chemicals 

Revision 1 of the remedy completion report indicated the nature and extent of inorganic chemicals were 
defined, except for the vertical extent of aluminum, barium, beryllium, chromium, copper, lead, and/or 
nickel at six locations. As specified in the approved Phase II investigation work plan for Upper 
Los Alamos Canyon Aggregate Area (LANL 2010, 110860; NMED 2011, 111674), deeper samples were 
collected at three existing locations (00-603582, 00-603585, and 32-06372) to define the vertical extent of 
aluminum, barium, beryllium, chromium, copper, lead, and/or nickel at these and three other locations. 

Based on the results of previous investigations, the vertical extent of aluminum was not defined at 
locations 00-603582 and 00-603585. Aluminum was not detected above the Qbt 2,3,4 BV in the deeper 
samples collected in 2011 at locations 00-603582 and 00-603585. Therefore, the vertical extent of 
aluminum is defined at locations 00-603582 and 00-603585. 

Based on the results of previous investigations, the vertical extent of barium was not defined at locations 
00-603582 and 00-603585. Concentrations of barium in 2011 samples decreased with depth at location 
00-603582. Barium was not detected above the Qbt 2,3,4 BV in 2011 samples at location 00-603585. 
Therefore, the vertical extent of barium is defined at locations 00-603582 and 00-603585. 
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Based on the results of previous investigations, the vertical extent of beryllium was not defined at location 
00-603582. Concentrations of beryllium decreased with depth in 2011 samples at location 00-603582. 
Therefore, the vertical extent of beryllium is defined at location 00-603582. 

Based on the results of previous investigations, the vertical extent of chromium was not defined at 
locations 00-603582, 00-603585, 00-603586, 00-603588, 00-603596, and 32-06372. Chromium was not 
detected above the Qbt 2,3,4 BV in 2011 samples at locations 00-603582, 00-603585, and 32-06372. 
Locations 00-603586, 00-603588, and 00-603596 are sited within approximately 10 ft of location 
00-603585, and the 2011 results from location 00-603585 are used to define vertical extent at these 
locations. Therefore, the vertical extent of chromium is defined at locations 00-603582, 00-603585, 
00-603586, 00-603588, 00-603596, and 32-006372. 

Based on the results of previous investigations, the vertical extent of copper was not defined at locations 
00-603582 and 00-603585. Concentrations of copper decreased with depth in 2011 samples at location 
00-603582, and copper was not detected above the Qbt 2,3,4 BV in 2011 samples at location 00-603585. 
Therefore, the vertical extent of copper is defined at locations 00-603582 and 00-603585. 

Based on the results of previous investigations, the vertical extent of lead was not defined at location 
00-603582. Concentrations of lead decreased with depth in 2011 samples at location 00-603582. 
Therefore, the vertical extent of lead is defined at location 00-603582. 

Based on the results of previous investigations, the vertical extent of nickel was not defined at locations 
00-603582, 00-603585, 00-603586, 00-603588, 00-603596, and 32-06372. Concentrations of nickel 
decreased with depth in 2011 samples at location 00-603582. Nickel was not detected above the Qbt 
2,3,4 BV in 2011 samples at locations 00-603585 and 32-06372. Locations 00-603586, 00-603588, and 
00-603596 are sited within approximately 10 ft of location 00-603585, and the 2011 results from location 
00-603585 are used to define vertical extent at these locations. Therefore, the vertical extent of nickel is 
defined at locations 00-603582, 00-603585, 00-603586, 00-603588, 00-603596, and 32-06372. 

Organic Chemicals 

Based on the results of the 2008–2009 Upper Los Alamos Canyon Aggregate Area investigation, the 
nature and extent of organic chemicals are defined for SWMU 32-002(a) (LANL 2010, 108528, p. F-190). 
No additional evaluation of organic chemicals was performed as part of the additional sampling at 
SWMU 32-002(a). 

Radionuclides 

Based on the results of the 2008–2009 Upper Los Alamos Canyon Aggregate Area investigation, nature 
and extent of radionuclides are defined for SWMU 32-002(a) (LANL 2010, 108528, p. F-191). No 
additional evaluation of radionuclides was performed as part of the additional sampling at 
SWMU 32-002(a). 

4.1.4 Summary of Human Health Risk Screening 

The human health risk-screening assessments are presented in section F-4.2.1 in Appendix F. 
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Industrial Scenario 

The total excess cancer risk is approximately 2 × 10–7, which is less than the NMED target cancer risk 
level of 1 × 10–5. The HI is approximately 0.08, which is less than the NMED target HI of 1. The total dose 
is approximately 1 mrem/yr, which is less than the DOE target dose limit of 15 mrem/yr. 

Construction Worker 

The total excess cancer risk is approximately 2 × 10–6, which is less than the NMED target cancer risk 
level of 1 × 10–5. The HI is approximately 0.2, which is less than the NMED target HI of 1. The total dose 
is approximately 2 mrem/yr, which is less than the DOE target dose limit of 15 mrem/yr. 

Based on the risk-screening assessment results, no potential unacceptable risks or dose exists at 
SWMU 32-002(a) for the industrial and construction worker scenarios.  

4.1.5 Summary of Ecological Risk Screening 

The ecological risk-screening assessments are presented in sections F-5.3 and F-5.4 in Appendix F. 

No potential ecological risks exist for any receptor at SWMU 32-002(a) based on minimum ESL 
comparisons, HI analyses, potential effects to populations (individuals for threatened and endangered 
[T&E] species), and LOAEL analysis. 

4.2 SWMU 32-002(b1) 

4.2.1 Sampling Activities 

No additional samples were collected at SWMU 32-002(b1) in 2011. The samples previously collected for 
former SWMU 32-002(b) from locations on property owned by the Los Alamos School Board are used to 
evaluate the nature and extent of contamination and potential risk at SWMU 32-002(b1). 

4.2.3 Sample Analytical Results 

The samples collected in 1996, 2008, and 2010 and the analyses requested are presented in Table 4.2-1. 
The samples were collected from depths ranging from 3.5 to 10 ft bgs. Plate 1 shows the sampling 
locations.  

Inorganic Chemicals 

Table 4.2-2 presents the results of inorganic chemicals above BVs, detected inorganic chemicals that 
have no BVs, and nondetected inorganic chemicals that have DLs above BVs. Plate 5 shows the 
sampling locations and inorganic chemicals detected or detected above BVs.  

Organic Chemicals 

Table 4.2-3 presents the results of the detected organic chemicals. Plate 6 shows the sampling locations 
and the detected organic chemicals. 
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Radionuclides 

Table 4.2-4 presents the results of the radionuclides detected or detected above BVs/FVs. The sampling 
locations and the radionuclides detected or detected above BVs/FVs are shown on Plate 4. 

Summary of COPCs at SWMU 32-002(b1) 

The inorganic COPCs previously identified in Revision 1 of the remedy completion report are antimony, 
arsenic, barium, chromium, copper, total cyanide, lead, mercury, nickel, nitrate, selenium, silver, thallium, 
and zinc (LANL 2011, 111806.23, pp. 14–17). These COPCs were reevaluated to determine if 
background comparisons and statistical analyses would add or eliminate COPCs for SWMU 32-002(b1). 
Arsenic had no concentrations above the Qbt 2,3,4 BV in the samples at SWMU 32-002(b1). Cyanide had 
DLs slightly above the Qbt 2,3,4 BV in two samples (0.59 mg/kg and 0.58 mg/kg compared with 
0.5 mg/kg), and no other DLs were above the BV. The results of the Gehan and the quantile tests indicate 
the site data are not different from background for zinc. Based on this analysis, arsenic, cyanide, and zinc 
are not COPCs at SWMU 32-002(b1). The results of statistical comparisons of site data to background 
data and box plots for inorganic chemicals are provided in Appendix E.   

The organic COPCs previously identified in Revision1 of the Upper Los Alamos Canyon Aggregate Area 
Investigation Report (LANL 2010, 108528, p. F-198) are Aroclor-1260; anthracene; benzo(a)anthracene; 
benzo(a)pyrene; benzo(b)fluoranthene; benzo(g,h,i)perylene; benzo(k)fluoranthene; benzoic acid; 
bis(2-ethylhexyl)phthalate; butylbenzylphthalate; chrysene; dibenz(a,h)anthracene; di-n-butylphthalate; 
fluoranthene; indeno(1,2,3-cd)pyrene; methylene chloride; phenanthrene; pyrene; tetrachloroethane; 
trichlorofluoromethane; and dioxins and furans (1,2,3,4,6,7,8-heptachlorodibenzodioxin; total 
heptachlorodibenzodioxins; 1,2,3,4,6,7,8-heptachlorodibenzofuran; 
1,2,3,4,7,8,9-heptachlorodibenzofuran; 1,2,3,7,8,9-hexachlorodibenzofuran; total 
heptachlorodibenzofurans; 1,2,3,4,7,8-hexachlorodibenzodioxin; 1,2,3,6,7,8-hexachlorodibenzodioxin; 
1,2,3,7,8,9-hexachlorodibenzodioxin; total hexachlorodibenzodioxins; 
1,2,3,4,7,8-hexachlorodibenzofuran; 1,2,3,6,7,8-hexachlorodibenzofuran; 2,3,4,6,7,8-
hexachlorodibenzofuran; total hexachlorodibenzofurans; 1,2,3,4,6,7,8,9-octachlorodibenzodioxin; 
1,2,3,4,6,7,8,9-octachlorodibenzofuran; 1,2,3,7,8-pentachlorodibenzodioxin; total 
pentachlorodibenzodioxins; 1,2,3,7,8-pentachlorodibenzofuran; 2,3,4,7,8-pentachlorodibenzofuran; total 
pentachlorodibenzofurans; total tetrachlorodibenzofurans). A reevaluation of the data indicated that 
dibenz(a,h)anthracene; 1,2,3,7,8,9-hexachlorodibenzofuran; 1,2,3,7,8-pentachlorodibenzodioxin; total 
pentachlorodibenzodioxins; 1,2,3,7,8-pentachlorodibenzofuran; and tetrachloroethane were not detected 
at SWMU 32-002(b1) and therefore are not COPCs for this site. 

The radionuclide COPCs previously identified in Revision1 of the Upper Los Alamos Canyon Aggregate 
Area Investigation Report (LANL 2010, 108528, p. F-198–F-199) are americium-241, cesium-137, 
plutonium-239/240, strontium-90, tritium, uranium-234, uranium-235, and uranium-238. A reevaluation of 
the data indicated that americium-241, cesium-137, strontium-90, uranium-234, uranium-235, and 
uranium-238 were not detected or detected above BV at SWMU 32-002(b1) and therefore are not COPCs 
for this site.   

4.2.4 Nature and Extent of Contamination 

Inorganic Chemicals 

Based on the information presented in Revision 1 of the remedy completion report , the nature and extent 
of inorganic chemicals are defined at former SWMU 32-002(b) (LANL 2011, 111806.23, pp. 17–18). 
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Because the footprint of SWMU 32-002(b1) lies entirely within the footprint of former SWMU 32-002(b), 
the nature and extent of inorganic chemicals are also defined for SWMU 32-002(b1). No additional 
evaluation of extent of inorganic chemicals was performed at SWMU 32-002(b1) for this supplemental 
remedy completion report.  

Organic Chemicals 

Based on the results of the 2008–2009 Upper Los Alamos Canyon Aggregate Area investigation, the 
nature and extent of organic chemicals are defined at former SWMU 32-002(b) (LANL 2010, 108528, 
p. F-198). Because the footprint of SWMU 32-002(b1) lies entirely within the footprint of former 
SWMU 32-002(b), the nature and extent of organic chemicals are also defined for SWMU 32-002(b1). No 
additional evaluation of extent of organic chemicals was performed at SWMU 32-002(b1) for this 
supplemental remedy completion report. 

Radionuclides 

Based on the results of the 2008–2009 Upper Los Alamos Canyon Aggregate Area investigation, the 
nature and extent of radionuclides are defined for former SWMU 32-002(b) (LANL 2010, 108528, 
p. F-199). Because the footprint of SWMU 32-002(b1) lies entirely within the footprint of former 
SWMU 32-002(b), the nature and extent of radionuclides are also defined for SWMU 32-002(b1). No 
additional evaluation of extent of radionuclides was performed at SWMU 32-002(b1) for this supplemental 
remedy completion report. 

4.2.5 Summary of Human Health Risk Screening 

The human health risk-screening assessments are presented in section F-4.2.2 in Appendix F. 

Industrial Scenario 

SWMU 32-002(b1) consists of a drainline located below the ground surface, which was part of a former 
septic system. No samples were collected from 0 to 1 ft bgs within this SWMU (samples were collected 
from 3.5 to 10 ft bgs), so no complete exposure pathways exist for the industrial scenario, and a risk-
screening assessment was not performed. As a result, no potential exposure and unacceptable risk or 
dose related to the industrial scenario exist. 

Construction Worker 

The construction worker scenario was previously evaluated for former SWMU 32-002(b) in Revision 1 of 
the remedy completion report (LANL 2011, 111806.23). The total excess cancer risk is approximately  
3 × 10–7, which is less than the NMED target cancer risk level of 1 × 10–5. The HI is approximately 0.3, 
which is less than the NMED target HI of 1. The total dose is approximately 1 mrem/yr, which is less than 
the DOE target dose limit of 15 mrem/yr. 

Based on the risk-screening assessment results, no potential unacceptable risks or dose exists at former 
SWMU 32-002(b) for the construction worker scenario. Because SWMU 32-002(b1) lies within the 
footprint of former SWMU 32-002(b), no additional assessment is necessary for SWMU 32-002(b1). 

4.2.6 Summary of Ecological Risk Screening 

The ecological risk-screening assessments are presented in sections F-5.3 and F-5.4 in Appendix F. 
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No potential ecological risks exist for any receptor at SWMU 32-002(b1) based on minimum ESL 
comparisons, HI analyses, potential effects to populations (individuals for T&E species), and LOAEL 
analysis. 

5.0 CONCLUSIONS 

5.1 Summary of Nature and Extent of Contamination 

The nature and extent of inorganic chemicals, organic chemicals, and radionuclides are defined for 
SWMU 32-002(a) and 32-002(b1). 

5.2 Summary of Risk-Screening Assessments 

5.2.1 Human Health 

The human health risk-screening assessments indicated no potential unacceptable risks or doses from 
COPCs under the industrial and construction worker scenarios at SWMUs 32-002(a) and 32-002(b1).  

The total excess cancer risk of 2 × 10–7 is less than the NMED target risk level (NMED 2012, 219971) for 
the industrial scenario at SWMU 32-002(a). The HI is 0.08 for SWMU 32-002(a), which is less than the 
NMED target HI of 1 (NMED 21012, 219971). The 1 mrem/yr dose is below the DOE target dose of 
15 mrem/yr at SWMU 32-002(a). The total equivalent risk is approximately 1 × 10–5 for the industrial 
scenario. 

The total excess cancer risk of 2 × 10–6 is less than the NMED target risk level (NMED 2012, 219971) for 
the construction worker scenario at SWMU 32-002(a). The HI is 0.2 for SWMU 32-002(a), which is less 
than the NMED target HI of 1 (NMED 21012, 219971). The 2 mrem/yr dose is below the DOE target dose 
of 15 mrem/yr at SWMU 32-002(a). The total equivalent risk is approximately 1 × 10–5 for the construction 
worker scenario. For SWMU 32-002(b1), no samples were collected from 0 to 1 ft bgs because the 
drainline is below the ground surface (samples were collected from 3.5 to 10 ft bgs). Therefore, there is 
no exposure to COPCs at the surface, and no potential risk or dose to an industrial worker.  

Previous construction worker risk screening results for former SWMU 32-002(b) presented in Revision 1 
of the remedy completion report found the total excess cancer risk to be 3 × 10–7, the HI to be 0.3, and 
the total dose to be 1 mrem/yr (LANL 2011, 111806.23). Each of these values is below the respective 
target risk/dose level. The total dose for the construction worker scenario is equivalent to a total risk of  
6 × 10–6. Because SWMU 32-002(b1) lies within the footprint of former SWMU 32-002(b), no additional 
risk screening was conducted for this scenario at SWMU 32-002(b1). 

The Laboratory’s as low as reasonably achievable (ALARA) program description states that quantitative 
ALARA evaluations are not necessary for Laboratory activities that have a potential for annual public 
exposure less than a 3-mrem total effective dose equivalent individual dose (“Los Alamos National 
Laboratory Environmental ALARA Program,” PD410, p. 7, effective November 8, 2008). The calculated 
radiation doses for the industrial and construction worker scenarios at SWMU 32-002(a) were 1 mrem/yr 
and 2 mrem/yr, respectively. There is no industrial dose for SWMU 32-002(b1) because there is no 
exposure at 0 to 1 ft bgs. The calculated radiation dose for the construction worker scenario at 
SWMU 32-002(b) was 1 mrem/yr (LANL 2011, 111806.23). Therefore, radiation exposures under the 
industrial and construction worker scenarios at SWMUs 32-002(a) and 32-002(b1) are ALARA. 
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5.2.2 Ecology 

No potential ecological risks were found to any receptor at SWMUs 32-002(a) and 32-002(b1) based on 
minimum ESL comparisons, HI analyses, potential effects to populations (individuals for T&E species), 
and LOAEL analyses. These lines of evidence support the conclusion that no potential ecological risks 
exist at SWMUs 32-002(a) and 32-002(b1) at former TA-32. 

6.0 RECOMMENDATIONS 

The determination of site status is based on the evaluation of nature and extent and the results of the 
risk-screening assessments. Depending on the decision scenario used, the sites are recommended as 
corrective actions complete either with or without controls or for additional action. The residential scenario 
is the only scenario under which corrective action complete without controls is applicable. Other scenarios 
(i.e., industrial, recreational, and construction worker) result in corrective action complete with controls. 
The additional investigation and assessments described in this report were performed with the objective 
of attaining corrective action complete status for SWMUs 32-002(a) and 32-002(b1) to allow commercial 
development of property within former TA-32, now owned by the Los Alamos School Board. The 
appropriate scenarios for this proposed land use are industrial and construction worker, and these were 
the only scenarios evaluated for human health. Based on the results of the extent sampling at 
SWMU 32-002(a) and the results of the risk-screening assessments for the industrial and construction 
worker scenarios and ecological risk at both sites, the Laboratory recommends corrective action complete 
with controls for SWMUs 32-002(a) and 32-002(b1). 

Further evaluation of the SWMUs and AOCs within former TA-32 may be performed in the future with the 
objective of supporting a determination of corrective action complete without controls. At that time, the 
Laboratory will submit the results of additional risk evaluations supporting corrective action complete 
without controls to NMED, along with the appropriate site recommendations. 
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Figure 1.0-1 Location of former TA-32 within the Upper Los Alamos Canyon Aggregate Area 
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Table 4.0-1 

Field-Screening Results for Samples Collected in 2011 

SMWU  Location ID 
Depth 

(ft) Sample ID 
PID 

(ppm) 
Alpha 
(dpm*) 

Beta/Gamma 
(dpm) 

32-002(a) 00-603582 9–10 RE32-11-4459 0 39.8 1708 

32-002(a) 00-603582 14–15 RE32-11-4460 0 39.8 1708 

32-002(a) 00-603585 6–7 RE32-11-4462 0 39.8 1708 

32-002(a) 00-603585 9–10 RE32-11-4463 0 39.8 1708 

32-002(a) 32-06372 6–7 RE32-11-4465 0 39.8 1708 

32-002(a) 32-06372 9–10 RE32-11-4466 0 39.8 1708 

Note: Readings are field measurements.
 

*dpm = Disintegrations per minute. 
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Table 4.1-1 

Samples Collected and Analyses Requested at SWMU 32-002(a) 
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RE00-08-15140 00-603580 2–3 QBT3 08-1997 08-1997 08-1996 08-1997 08-1997 08-1997 08-1997 08-1997 08-1997 08-1997 08-1997 08-1997 08-1997 08-1997 

RE00-08-15141 00-603580 4–5 QBT3 08-1997 08-1997 08-1996 08-1997 08-1997 08-1997 08-1997 08-1997 08-1997 08-1997 08-1997 08-1997 08-1997 08-1997 

RE32-10-11452 00-603580 6–7 QBT3 —a — — — — — — 10-1962 — — — — — — 

RE00-08-15142 00-603581 3–4 QBT3 08-2009 08-2008 08-2006 08-2009 08-2009 08-2009 08-2009 08-2008 08-2007 08-2008 08-2009 08-2007 08-2007 08-2008 

RE00-08-15143 00-603581 5–6 QBT3 08-2009 08-2008 08-2006 08-2009 08-2009 08-2009 08-2009 08-2008 08-2007 08-2008 08-2009 08-2007 08-2007 08-2008 

RE32-10-11457 00-603581 7–8 QBT3 — — — — — — — 10-1989 — — — — — — 

RE00-08-15144 00-603582 4–5 QBT3 08-2009 08-2008 08-2006 08-2009 08-2009 08-2009 08-2009 08-2008 08-2007 08-2008 08-2009 08-2007 08-2007 08-2008 

RE00-08-15145 00-603582 6–7 QBT3 08-2009 08-2008 08-2006 08-2009 08-2009 08-2009 08-2009 08-2008 08-2007 08-2008 08-2009 08-2007 08-2007 08-2008 

RE32-10-11455 00-603582 7–8 QBT3 — — — — — — — 10-1989 — — — — — — 

RE32-11-4459 00-603582 9-10 QBT3 — — — — — — — 11-2754b — — — — — — 

RE32-11-4460 00-603582 14-15 QBT3 — — — — — — — 11-2754b — — — — — — 

RE00-08-15146 00-603583 6.5–7.5 QBT3 08-2009 08-2008 08-2006 08-2009 08-2009 08-2009 08-2009 08-2008 08-2007 08-2008 08-2009 08-2007 08-2007 08-2008 

RE00-08-15147 00-603583 8.5–9.5 QBT3 08-2009 08-2008 08-2006 08-2009 08-2009 08-2009 08-2009 08-2008 08-2007 08-2008 08-2009 08-2007 08-2007 08-2008 

RE32-10-11458 00-603583 10–11 QBT3 — — — — — — — 10-1989 — — — — — — 

RE00-08-15148 00-603584 1.5–2.5 QBT3 09-15 09-14 09-12 09-15 09-15 09-15 09-15 09-14 09-13 09-14 09-15 09-13 09-13 09-14 

RE00-08-15149 00-603584 3.5–4.5 QBT3 09-15 09-14 09-12 09-15 09-15 09-15 09-15 09-14 09-13 09-14 09-15 09-13 09-13 09-14 

RE00-08-15150 00-603585 0–1 QBT3 09-15 09-14 09-12 09-15 09-15 09-15 09-15 09-14 09-13 09-14 09-15 09-13 09-13 09-14 

RE00-08-15151 00-603585 2–3 QBT3 09-15 09-14 09-12 09-15 09-15 09-15 09-15 09-14 09-13 09-14 09-15 09-13 09-13 09-14 

RE32-10-11459 00-603585 3–4 QBT3 — — — — — — — 10-2112 — — — — — — 

RE32-10-11460 00-603585 4–5 QBT3 — — — — — — — 10-2112 — — — — — — 

RE32-11-4462 00-603585 6-7 QBT3 — — — — — — — 11-2754c — — — — — — 

RE32-11-4463 00-603585 9-10 QBT3 — — — — — — — 11-2754c — — — — — — 

RE00-08-15152 00-603586 0–1 QBT3 09-15 09-14 09-12 09-15 09-15 09-15 09-15 09-14 09-13 09-14 09-15 09-13 09-13 09-14 

RE00-08-15153 00-603586 2–3 QBT3 09-15 09-14 09-12 09-15 09-15 09-15 09-15 09-14 09-13 09-14 09-15 09-13 09-13 09-14 

RE00-08-15154 00-603587 0–1 QBT3 09-15 09-14 09-12 09-15 09-15 09-15 09-15 09-14 09-13 09-14 09-15 09-13 09-13 09-14 

RE00-08-15155 00-603587 2–3 QBT3 09-15 09-14 09-12 09-15 09-15 09-15 09-15 09-14 09-13 09-14 09-15 09-13 09-13 09-14 

RE00-08-15156 00-603588 0–1 QBT3 09-15 09-14 09-12 09-15 09-15 09-15 09-15 09-14 09-13 09-14 09-15 09-13 09-13 09-14 

RE00-08-15157 00-603588 2–3 QBT3 09-15 09-14 09-12 09-15 09-15 09-15 09-15 09-14 09-13 09-14 09-15 09-13 09-13 09-14 

RE00-08-15181 00-603596 1.25–2.25 QBT3 09-4 09-4 09-3 09-4 09-4 09-4 09-4 09-4 09-4 09-4 09-4 09-4 09-4 09-4 

RE00-08-15182 00-603596 3.25–4.25 QBT3 09-4 09-4 09-3 09-4 09-4 09-4 09-4 09-4 09-4 09-4 09-4 09-4 09-4 09-4 

0132-96-0751 32-06353 0–0.5 QBT3 — — — 2069 — 2069 2069 2068 — — — — — — 

0132-96-0610 32-06367 4–4.17 QBT4 — — — 2019 2019 2019 2019 2018 — — — 2017 2017 — 

RE32-10-11453 32-06367 5–6 QBT3 — — — — — — — 10-1962 — — — — — — 

0132-96-0601 32-06368 4.5–4.67 QBT4 — — — 2019 2019 2019 2019 2018 — — — 2017 2017 — 
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Table 4.1-1 (continued) 
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RE32-10-11456 32-06368 5–6 QBT3 — — — — — — — 10-1989 — — — — — — 

0132-96-0602 32-06369 4.5–4.67 QBT4 — — — 2019 2019 2019 2019 2018 — — — 2017 2017 — 

0132-96-0604 32-06370 5–5.25 QBT4 — — — 2023 2023 2023 2023 2022 — — — 2021 2021 — 

RE32-10-11454 32-06370 1–2 SOIL — — — — — — — 10-1962 — — — — — — 

RE32-10-11461 32-06370 5–6 SOIL — — — — — — — 10-2382 — — — — — — 

0132-96-0606 32-06371 5–5.25 QBT4 — — — 2023 2023 2023 2023 2022 — — — 2021 2021 — 

0132-96-0607 32-06372 3–3.25 QBT4 — — — 2027 2027 2027 2027 2026 — — — 2025 2025 — 

RE32-10-11451 32-06372 4–5 QBT3 — — — — — — — 10-1962 — — — — — — 

RE32-11-4465 32-06372 6-7 QBT3 — — — — — — — 11-2754d — — — — — — 

RE32-11-4466 32-06372 9-10 QBT3 — — — — — — — 11-2754d — — — — — — 

RE32-10-11445 32-06373 2–3 SOIL — — — — — — — 10-2252 — — — — — — 

RE32-10-11446 32-06373 4–5 SOIL — — — — — — — 10-2252 — — — — — — 

0132-96-0608 32-06374 2–2.25 SOIL — — — 2027 2027 2027 2027 2026 — — — 2025 2025 — 

0132-96-0609 32-06375 3.5–4.5 SOIL — — — 2038 2038 2038 2038 2037 — — — 2036 2036 — 

0132-96-0616 32-06380 2.5–3 SOIL — — — 2057 2057 2057 2057 2055 — — — 2054 2054 — 

RE32-10-11449 32-611241 1.5–2 SOIL — — — — — — — 10-2252 — — — — — — 

RE32-10-11450 32-611242 1.5–2 SOIL — — — — — — — 10-2252 — — — — — — 

Note: Numbers in analyte columns are request numbers. 
a — = Analysis not requested. 
b 

Samples analyzed for aluminum, barium, beryllium, chromium, copper, lead, and nickel. 
c 

Samples analyzed for aluminum, barium, chromium, copper, and nickel. 
d 

Samples analyzed or chromium and nickel. 
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Table 4.1-2 

Inorganic Chemicals above BVs at SWMU 32-002(a) 

Sample ID Location ID 
Depth 

(ft) Media A
lu

m
in

um
 

A
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B
ar

iu
m
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er

yl
liu

m
 

C
ad

m
iu

m
 

C
al

ci
um
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hr

om
iu

m
 

C
ob

al
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C
op

pe
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C
ya

ni
de

 (T
ot

al
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Le
ad

 

M
ag

ne
si

um
 

M
an

ga
ne

se
 

M
er

cu
ry

 

N
ic

ke
l 

N
itr

at
e 

Pe
rc

hl
or

at
e 

Se
le

ni
um

 

Si
lv

er
 

So
di

um
 

Th
al

liu
m

 

Zi
nc

 

Qbt 2,3,4 BV
a 

7340 0.5 46 1.21 1.63 2200 7.14 3.14 4.66 0.5 11.2 1690 482 0.1 6.58 na
b 

na 0.3 1 2770 1.1 63.5 

Soil BV
a 

29200 0.83 295 1.83 0.4 6120 19.3 8.64 14.7 na 22.3 4610 671 0.1 15.4 na na 1.52 1 915 0.73 48.8 

Industrial SSL
c 

1130000 454 223000 2260 897 na 63.1
d 

300
e 

45400 681 800 na 26700 341
 

22500 1820000 795 5680 5680 na 11.4 341000 

Construction Worker SSL
c 40700 124 4350 144 277 na 65.6

d 34.6
f 12400 186 800 na 440 92.9 6190 496000 217 1550 1550 na 3.1 92900 

RE00-08-15140 00-603580 2–3 QBT3 —
g 

— — — — — 10.5 (J) — — 0.54 (UJ) — — — — 6.9 (J+) 0.89 — 0.54 (UJ) — — — — 

RE00-08-15141 00-603580 4–5 QBT3 — — — — — — 18.7 (J+) — — 0.54 (UJ) — — — — 10.2 1.2 — 0.39 (U) — — — — 

RE32-10-11452 00-603580 6–7 QBT3 — 1.06 (U) — — — — 8.8 (J) — — NA
h 

— — — — — NA NA 1.07 (U) — — — — 

RE00-08-15142 00-603581 3–4 QBT3 — — — — — — 11.2 (J) — — 0.59 (U) — — — — 8.6 (J) 2.5 — — — — — — 

RE00-08-15143 00-603581 5–6 QBT3 — — — — — — 18 (J+) — — 0.54 (U) — — — — 10 (J) 1.7 — — — — — — 

RE32-10-11457 00-603581 7–8 QBT3 — 1.02 (UJ) — — — — 15.6 — — NA — — — — — NA NA 1.06 (U) — — — — 

RE00-08-15144 00-603582 4–5 QBT3 — — — — — — — — — 0.59 (U) — — — — — 4.2 — — — — — — 

RE00-08-15145 00-603582 6–7 QBT3 — — 138 (J) — — — 9.2 (J) — 4.7 (J) 0.58 (U) 18.4 (J) — — — 7.1 (J) 6.6 — — — — — — 

RE32-10-11455 00-603582 7–8 QBT3 9230 1.16 (UJ) 409 2.14 — — 8.74 — 7.34 NA 20.8 2010 (J+) — — 9.86 NA NA 1.18 (U) — — — — 

RE32-11-4459 00-603582 9-10 QBT3 6120 NA 96.6 1.6 NA NA 4.75 NA 6.16 NA 31.9 NA NA NA 13.7 NA NA NA NA NA NA NA 

RE32-11-4460 00-603582 14-15 QBT3 1980 NA 14.4 0.61 NA NA 3.17 NA 1.99 NA 13.9 NA NA NA 2.05 NA NA NA NA NA NA NA 

RE00-08-15146 00-603583 6.5–7.5 QBT3 — — — — — — 18.4 (J) — 5.3 (J) — — — — — 11.3 0.32 — — — — — — 

RE00-08-15147 00-603583 8.5–9.5 QBT3 — — — — — — 29.4 (J+) — — 0.52 (U) — — — — 14.6 (J) — — — — — — — 

RE32-10-11458 00-603583 10–11 QBT3 — 1.11 (UJ) — — — — — — — NA — — — — — NA NA 1.09 (U) — — — — 

RE00-08-15148 00-603584 1.5–2.5 QBT3 — 0.51 (U) — — — — — — — — — — — — — — 0.0024 — — — — — 

RE00-08-15149 00-603584 3.5–4.5 QBT3 — 0.51 (U) — — — — 10.5 (J) — — — — — — — 7 0.14 (J) 0.0074 — — — — — 

RE00-08-15150 00-603585 0–1 QBT3 — 0.88 (U) 55 — — — — — — — 21.6 — — 0.169 (J) — 0.57 — — — — — 102 

RE00-08-15151 00-603585 2–3 QBT3 7450 (J) — 73.1 1.4 (J) — 3850 (J) 8.1 (U) — 8.2 (J) — — 2140 (J) — — 11 (J) — 0.0027 0.9 — — — — 

RE32-10-11459 00-603585 3–4 QBT3 — 1.01 (U) 71.1 — — — 7.63 — 5.59 NA — — — — — NA NA 0.672 (J-) — — — — 

RE32-10-11460 00-603585 4–5 QBT3 10300 1.1 (U) 110 1.3 — 2960 12.9 — 9.49 NA — 2570 (J+) — — 9.23 NA NA 1.13 (UJ) — — 1.13 (U) — 

RE32-11-4462 00-603585 6-7 QBT3 2680 (J+) NA 44.8 NA NA NA 2.74 NA 4.12 NA NA NA NA NA 3.12 NA NA NA NA NA NA NA 

RE32-11-4463 00-603585 9-10 QBT3 1750 (J+) NA 21.1 NA NA NA 3.44 NA 2.8 NA NA NA NA NA 1.75 NA NA NA NA NA NA NA 

RE00-08-15152 00-603586 0–1 QBT3 — 0.54 (U) 53 — — 2350 (J) — — 5.2 (J) — 14.5 — — 0.114 (J) 6.6 0.71 0.0036 — — — — — 

RE00-08-15153 00-603586 2–3 QBT3 — 0.51 (U) — — — — 10.8 (J) — — — — — — — 8.4 — 0.0072 — — — — — 

RE00-08-15154 00-603587 0–1 QBT3 — — 48.8 — — 2700 — — 6.6 — 22.1 — — 0.316 (J) — 3.2 — — — — — — 

RE00-08-15155 00-603587 2–3 QBT3 — 0.51 (U) — — — — — — — — — — — — — 0.43 0.0027 0.51 (U) — — — — 

RE00-08-15156 00-603588 0–1 QBT3 — — — — — — — — — — 25.6 — — 0.241 (J) — 0.89 0.0031 — — — — — 

RE00-08-15157 00-603588 2–3 QBT3 — 0.51 (U) — — — — 10.8 (J) — — — — — — — 7.6 0.15 (J) 0.0024 0.34 (J) — — — — 

RE00-08-15181 00-603596 1.25–2.25 QBT3 — — 55.1 — — — 10.3 (J) — 5.6 (J) — 13.6 — — 0.546 (J) 6.9 (J) 0.16 (J) — 0.34 (J) — — — — 

RE00-08-15182 00-603596 3.25–4.25 QBT3 — — — — — — 17.8 (J+) — — — — — — — 9 (J+) 0.13 (J) — — — — — — 
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Table 4.1-2 (continued) 

Sample ID Location ID 
Depth 
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Se
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lv
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Qbt 2, 3, 4 BV
a 

7340 0.5 46 1.21 1.63 2200 7.14 3.14 4.66 0.5 11.2 1690 482 0.1 6.58 na
 

na 0.3 1 2770 1.1 63.5 

Soil BV
a 

29200 0.83 295 1.83 0.4 6120 19.3 8.64 14.7 na 22.3 4610 671 0.1 15.4 na na 1.52 1 915 0.73 48.8 

Industrial SSL
c 

1130000 454 223000 2260 897 na 63.1
d 

300
e 

45400 681 800 na 26700 341 22500 1820000 795 5680 5680 na 11.4 341000 

Construction Worker SSL
c
 40700 124 4350 144 277 na 65.6

d 34.6
f

12400 186 800 na 440 92.9 6190 496000 217 1550 1550 na 3.1 92900 

0132-96-0751 32-06353 0–0.5 QBT3 — 10 (UJ) 54 — — 4700 — — 7.1 NA 43 (J-) — 830 0.17 — NA NA 1 2 (U) — 1.3 — 

0132-96-0610 32-06367 4–4.17 QBT4 — 11 (U) 61 — — — — — — NA 17 — — 0.22 (UJ) — NA NA — 2.2 (U) — — — 

RE32-10-11453 32-06367 5–6 QBT3 — 1 (U) — — — — — — — NA — — — — — NA NA 1.01 (U) — — — — 

0132-96-0601 32-06368 4.5–4.67 QBT4 — 11 (U) 59 — — — — — — NA 26 — — 0.23 (UJ) — NA NA — 2.3 (U) — — — 

RE32-10-11456 32-06368 5–6 QBT3 — 1.06 (UJ) — — — — 10.4 — — NA — — — — — NA NA 1.09 (U) — — — — 

0132-96-0602 32-06369 4.5–4.67 QBT4 — 11 (U) 71 — — — — 3.3 — NA 110 — — 0.11 (UJ) — NA NA — 2.2 (U) — — — 

0132-96-0604 32-06370 5–5.25 QBT4 — 5.43 (U) 54.2 — — — — — — NA 19 — — — — NA NA — — — — — 

RE32-10-11454 32-06370 1–2 SOIL — 1.15 (U) — — — — — — — NA — — — — — NA NA — — 987 — — 

RE32-10-11461 32-06370 5–6 SOIL — — — — 0.55 (U) — — — — NA — — — — — NA NA — — — — — 

0132-96-0606 32-06371 5–5.25 QBT4 — 5.12 (U) — — — — — — — NA — — — — — NA NA — — — — — 

0132-96-0607 32-06372 3–3.25 QBT4 8100 12 (UJ) 140 — — 2400 — 4.8 7.1 NA 26 — — 0.12 (U) — NA NA — 2.4 (U) 4900 — — 

RE32-10-11451 32-06372 4–5 QBT3 — 0.569 (J) — — — — 15.5 (J) — — NA — — — — 7.41 (J-) NA NA 1.12 (U) — — — — 

RE32-11-4465 32-06372 6-7 QBT3 NA NA NA NA NA NA 2.18 NA NA NA NA NA NA NA 1.39 NA NA NA NA NA NA NA 

RE32-11-4466 32-06372 9-10 QBT3 NA NA NA NA NA NA 3.15 NA NA NA NA NA NA NA 3.39 NA NA NA NA NA NA NA 

RE32-10-11445 32-06373 2–3 SOIL — 1.13 (UJ) — — 0.565 (U) — — — 18.4 (J+) NA 386 (J) — — — — NA NA — — 2940 — — 

RE32-10-11446 32-06373 4–5 SOIL — 1.09 (UJ) — — 0.543 (U) — — — — NA 50.6 (J) — — — — NA NA — — 2290 — — 

0132-96-0608 32-06374 2–2.25 SOIL — 12 (UJ) — — 0.6 (U) — — — — NA 24 — — 1.2 — NA NA — 2.4 (U) 1400 — 69 

0132-96-0609 32-06375 3.5–4.5 SOIL — 11 — — 0.56 (U) — — — — NA 65 (J-) — — 0.11 (U) — NA NA — 2.2 (U) 3500 1.4 (U) 49 

0132-96-0616 32-06380 2.5–3 SOIL — 6.8 (U) — — 0.9 (U) — — — — NA — — — — — NA NA — 1.7 (U) 3210 — — 

RE32-10-11449 32-611241 1.5–2 SOIL — 1.13 (UJ) — — 0.563 (U) 9540 (J) — — — NA — — — — — NA NA — — 4030 — — 

RE32-10-11450 32-611242 1.5–2 SOIL — 1.11 (UJ) — — 0.555 (U) — — — 30.5 (J+) NA — — — — — NA NA — — 3060 — — 

Notes: Results are in mg/kg. Data qualifiers are defined in Appendix A. All the data from 2011 are presented regardless of whether concentrations exceeded BVs. 
a 

BVs are from LANL (1998, 059730). 
b na = Not available. 
c
 SSLs are from NMED (21012, 219971), unless otherwise noted. 

d 
SSLs are for hexavalent chromium. 

e 
SSLs are from EPA regional screening tables (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm). 

f 
Construction worker SSL calculated using toxicity value from EPA regional screening tables (http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm) and equation and parameters from NMED (2012, 219971). 

g 
— = Not detected or not detected above BV. 

h 
NA = Not analyzed. 
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Table 4.1-3 

Organic Chemicals Detected at SWMU 32-002(a) 

Sample ID Location ID Depth (ft) Media A
ce
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th
en
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B
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lh
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ha
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B
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be
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C
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zo
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C
hr
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D
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en
z(

a,
h)

an
th

ra
ce

ne
 

Industrial SSLa 36700 868000 183000 8.26 23.4 2.34 23.4 18300b 234 1370 9100c nad 2340 2.34 

Construction Worker SSLa 18600 221000 66800 75.8 213 21.3 213 6680b 2060 4760 47600e na 20600 21.3 

RE00-08-15140 00-603580 2–3 QBT3 —f 0.0032 (J) — — — — — — — 0.21 (J) — NAg — — 

RE00-08-15141 00-603580 4–5 QBT3 — — — — — — — — — — — NA — — 

RE00-08-15142 00-603581 3–4 QBT3 — 0.0053 (J) — — — — — — — — — NA — — 

RE00-08-15143 00-603581 5–6 QBT3 — 0.0031 (J) — — — — — — — — — NA — — 

RE00-08-15144 00-603582 4–5 QBT3 — — — 0.042 — — — — — — — NA — — 

RE00-08-15145 00-603582 6–7 QBT3 — — — — — — — — — — — NA — — 

RE00-08-15146 00-603583 6.5–7.5 QBT3 — 0.0027 (J) — 0.099 — — — — — 0.056 (J) — NA — — 

RE00-08-15147 00-603583 8.5–9.5 QBT3 — — — — — — — — — 0.34 — NA — — 

RE00-08-15148 00-603584 1.5–2.5 QBT3 — — — — — — — — — — — NA — — 

RE00-08-15149 00-603584 3.5–4.5 QBT3 — — — — — — — — — — 0.055 (J) NA — — 

RE00-08-15150 00-603585 0–1 QBT3 — — — — — — — — — — — NA — — 

RE00-08-15151 00-603585 2–3 QBT3 — — — — — — — — — — — NA — — 

RE00-08-15152 00-603586 0–1 QBT3 — — — — — — — — — — — NA — — 

RE00-08-15153 00-603586 2–3 QBT3 — — — — — — — — — — — NA — — 

RE00-08-15154 00-603587 0–1 QBT3 — — — — — — — — — — — NA 0.042 (J) — 

RE00-08-15155 00-603587 2–3 QBT3 — — — — — — — — — — 0.034 (J) NA — — 

RE00-08-15156 00-603588 0–1 QBT3 — — — — — — — — — — 0.038 (J) NA — — 

RE00-08-15157 00-603588 2–3 QBT3 — — — — — — — — — — — NA — — 

RE00-08-15181 00-603596 1.25–2.25 QBT3 — — — — — — — — — 0.12 (J) — NA — — 

RE00-08-15182 00-603596 3.25–4.25 QBT3 — — — — — — — — — 0.44 — NA — — 

0132-96-0610 32-06367 4–4.17 QBT4 — — 0.064 (J) NA 0.68 0.52 0.81 0.2 (J) 0.31 (J) — — 0.049 (J) 0.77 0.073 (J)

0132-96-0601 32-06368 4.5–4.67 QBT4 — — — NA 0.17 (J) 0.14 (J) 0.2 (J) 0.074 (J) 0.075 (J) — — 0.06 (J) 0.19 (J) — 

0132-96-0602 32-06369 4.5–4.67 QBT4 — — 0.11 (J) NA 0.34 (J) 0.27 (J) 0.4 0.079 (J) 0.17 (J) — — 0.085 (J) 0.36 (J) — 

0132-96-0604 32-06370 5–5.25 QBT4 — — — NA 0.053 (J) — 0.07 (J) — — — — — 0.065 (J) — 

0132-96-0606 32-06371 5–5.25 QBT4 0.3 (J) — 1.5 NA 4.2 3.5 5.5 0.83 2.4 — — 0.99 3.8 0.39 (J) 

0132-96-0607 32-06372 3–3.25 QBT4 — 0.033 (J+) — NA 0.25 0.2 0.2 — — — — NA 0.29 — 

0132-96-0608 32-06374 2–2.25 SOIL — — — NA — 0.35 0.33 1.2 0.28 — — NA 0.34 — 

0132-96-0609 32-06375 3.5–4.5 SOIL — 0.022 (J+) — NA — — — — — — — NA — — 

0132-96-0616 32-06380 2.5–3 SOIL — — 0.081 (J) NA 0.73 0.58 0.59 0.33 (J) 0.58 — — NA 0.81 — 
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Table 4.1-3 (continued) 

Sample ID Location ID Depth (ft) Media D
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[1

,2
,3

,6
,7

,8
-] 

Industrial SSLa 1000c 798 24400 24400 na na na na na na na 

Construction Worker SSLa 310e 149 8910 8910 na na na na na na na 

RE00-08-15140 00-603580 2–3 QBT3 — — — — — — — — — — — 

RE00-08-15141 00-603580 4–5 QBT3 — — — — — — — — — — — 

RE00-08-15142 00-603581 3–4 QBT3 — — — — 0.000000862 (J) 0.00000202 — — — — — 

RE00-08-15143 00-603581 5–6 QBT3 — — — — 0.000000566 (J) 0.00000129 — — — — — 

RE00-08-15144 00-603582 4–5 QBT3 — — — — 0.000000999 (J) 0.00000261 — — 0.00000122 (J) — — 

RE00-08-15145 00-603582 6–7 QBT3 — — — — 0.000000543 (J) 0.00000124 — — — — — 

RE00-08-15146 00-603583 6.5–7.5 QBT3 — — — — 0.0000377 0.0000792 0.00001 (J) 0.000000877 (J) 0.0000337 0.000000407 (J) 0.00000122 (J) 

RE00-08-15147 00-603583 8.5–9.5 QBT3 — — — — 0.0000241 0.0000407 0.00000764 (J) 0.00000051 (J) 0.0000209 — 0.00000084 (J) 

RE00-08-15148 00-603584 1.5–2.5 QBT3 — — — — — 0.000000532 — — — — — 

RE00-08-15149 00-603584 3.5–4.5 QBT3 — — — — 0.000000555 (J) 0.00000125 — — — — — 

RE00-08-15150 00-603585 0–1 QBT3 — — 0.036 (J) — 0.000126 0.000255 0.0000428 0.00000168 (J) 0.000125 0.00000129 (J) 0.00000435 

RE00-08-15151 00-603585 2–3 QBT3 — — — — 0.00000333 0.00000625 0.000000885 (J) — 0.00000262 — — 

RE00-08-15152 00-603586 0–1 QBT3 — — — — 0.0000127 0.0000304 0.00000411 — 0.00000993 — 0.000000496 (J) 

RE00-08-15153 00-603586 2–3 QBT3 — — — — — 0.00000026 — — — — — 

RE00-08-15154 00-603587 0–1 QBT3 — — 0.074 (J) — 0.000038 0.0000857 0.0000104 0.000000476 (J) 0.0000253 0.000000552 (J) 0.00000135 (J) 

RE00-08-15155 00-603587 2–3 QBT3 — — — — — 0.000000289 — — — — — 

RE00-08-15156 00-603588 0–1 QBT3 — — — — 0.0000348 0.0000719 0.0000115 0.000000352 (J) 0.0000273 0.000000388 (J) 0.00000131 (J) 

RE00-08-15157 00-603588 2–3 QBT3 — — — — 0.00000478 0.00000944 0.00000199 (J) — 0.00000496 — 0.000000191 (J) 

RE00-08-15181 00-603596 1.25–2.25 QBT3 — — — — 0.000084 0.000163 0.0000238 (J) 0.0000012 (J) 0.0000749 0.000000763 (J) 0.00000222 (J) 

RE00-08-15182 00-603596 3.25–4.25 QBT3 — — — — 0.0000283 0.0000585 0.00000757 (J) 0.000000472 (J) 0.0000269 — 0.000000718 (J) 

0132-96-0610 32-06367 4–4.17 QBT4 — — 1.1 — NA NA NA NA NA NA NA 

0132-96-0601 32-06368 4.5–4.67 QBT4 — — 0.36 (J) — NA NA NA NA NA NA NA 

0132-96-0602 32-06369 4.5–4.67 QBT4 — — 0.61 — NA NA NA NA NA NA NA 

0132-96-0604 32-06370 5–5.25 QBT4 — — 0.097 (J) — NA NA NA NA NA NA NA 

0132-96-0606 32-06371 5–5.25 QBT4 0.17 (J) — 6.1 0.38 (J) NA NA NA NA NA NA NA 

0132-96-0607 32-06372 3–3.25 QBT4 — NA 0.45 — NA NA NA NA NA NA NA 

0132-96-0608 32-06374 2–2.25 SOIL — — 0.2 — NA NA NA NA NA NA NA 

0132-96-0609 32-06375 3.5–4.5 SOIL — — 0.4 — NA NA NA NA NA NA NA 

0132-96-0616 32-06380 2.5–3 SOIL — 0.001 (J) 1.3 — NA NA NA NA NA NA NA 
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Table 4.1-3 (continued) 

Sample ID Location ID Depth (ft) Media H
ex

ac
hl

or
od

ib
en

zo
di

ox
in

 
[1

,2
,3

,7
,8

,9
-] 

H
ex

ac
hl

or
od

ib
en

zo
di

ox
in

s 
(T

ot
al

) 

H
ex

ac
hl

or
od

ib
en

zo
fu

ra
n 

[1
,2

,3
,4

,7
,8

-] 

H
ex

ac
hl

or
od

ib
en

zo
fu

ra
n 

[1
,2

,3
,6

,7
,8

-] 

H
ex

ac
hl

or
od

ib
en

zo
fu

ra
n 

[2
,3

,4
,6

,7
,8

-] 

H
ex

ac
hl

or
od

ib
en

zo
fu

ra
ns

 
(T

ot
al

) 

In
de

no
(1

,2
,3

-c
d)

py
re

ne
 

M
et

hy
le

ne
 C

hl
or

id
e 

N
ap

ht
ha

le
ne

 

O
ct

ac
hl

or
od

ib
en

zo
di

ox
in

 
[1

,2
,3

,4
,6

,7
,8

,9
-] 

O
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,3
,4

,6
,7

,8
,9

-] 

Industrial SSLa na na na na na na 23.4 4700 241 na na 

Construction Worker SSLa na na na na na na 213 1120 158 na na 

RE00-08-15140 00-603580 2–3 QBT3 — — — — — — — — — 0.00000075 (J) — 

RE00-08-15141 00-603580 4–5 QBT3 — — — — — — — — — 0.000000588 (J) — 

RE00-08-15142 00-603581 3–4 QBT3 — — — — — — — 0.0059 — 0.00000739 0.00000086 (J) 

RE00-08-15143 00-603581 5–6 QBT3 — — — — — — — 0.0074 — 0.00000437 (J) 0.000000398 (J) 

RE00-08-15144 00-603582 4–5 QBT3 — — 0.00000016 (J) — — 0.000000545 (J) — 0.0078 — 0.00000817 0.00000128 (J) 

RE00-08-15145 00-603582 6–7 QBT3 — — 0.000000148 (J) — — — — 0.0062 — 0.00000421 (J) 0.000000689 (J) 

RE00-08-15146 00-603583 6.5–7.5 QBT3 0.00000096 (J) 0.00000694 0.00000062 (J) — 0.000000432 (J) 0.0000101 — 0.0099 — 0.000337 0.0000386 

RE00-08-15147 00-603583 8.5–9.5 QBT3 0.000000741 (J) 0.00000477 0.000000329 (J) — 0.000000381 (J) 0.00000739 — 0.0049 (J) — 0.000202 0.0000204 

RE00-08-15148 00-603584 1.5–2.5 QBT3 — — — — — — — — — 0.00000289 (J) — 

RE00-08-15149 00-603584 3.5–4.5 QBT3 — — — — — — — — — 0.00000387 (J) — 

RE00-08-15150 00-603585 0–1 QBT3 0.0000025 0.0000248 0.00000106 (J) 0.000000921 (J) 0.0000013 (J) 0.0000313 — 0.0077 — 0.000985 (J) 0.000177 

RE00-08-15151 00-603585 2–3 QBT3 — 0.000000139 — — — 0.000000361 — — — 0.0000252 (J) 0.00000325 (J) 

RE00-08-15152 00-603586 0–1 QBT3 — 0.00000306 0.000000196 (J) — 0.000000268 (J) 0.00000386 — — — 0.000101 (J) 0.00000929 

RE00-08-15153 00-603586 2–3 QBT3 — — — — — — — — — 0.00000148 (J) — 

RE00-08-15154 00-603587 0–1 QBT3 0.000000924 (J) 0.000011 0.000000497 (J) 0.00000046 (J) 0.000000631 (J) 0.0000112 — — — 0.000291 (J) 0.0000211 

RE00-08-15155 00-603587 2–3 QBT3 — — — — — — — — — 0.0000017 (J) — 

RE00-08-15156 00-603588 0–1 QBT3 0.000000797 (J) 0.00000896 0.000000342 (J) 0.00000036 (J) 0.000000544 (J) 0.0000105 — 0.0063 — 0.000253 (J) 0.0000259 

RE00-08-15157 00-603588 2–3 QBT3 — 0.0000011 — — — 0.00000121 — — — 0.0000362 (J) 0.00000618 

RE00-08-15181 00-603596 1.25–2.25 QBT3 0.00000167 (J) 0.0000127 0.000000569 (J) 0.000000386 (J) 0.000000584 (J) 0.0000167 — — — 0.00067 0.0000804 

RE00-08-15182 00-603596 3.25–4.25 QBT3 0.00000045 (J) 0.00000368 — — — 0.00000486 (J) — — — 0.000235 0.0000306 

0132-96-0610 32-06367 4–4.17 QBT4 NA NA NA NA NA NA 0.23 (J) — — NA NA 

0132-96-0601 32-06368 4.5–4.67 QBT4 NA NA NA NA NA NA 0.076 (J) — — NA NA 

0132-96-0602 32-06369 4.5–4.67 QBT4 NA NA NA NA NA NA 0.091 (J) 0.003 (J) — NA NA 

0132-96-0604 32-06370 5–5.25 QBT4 NA NA NA NA NA NA — — — NA NA 

0132-96-0606 32-06371 5–5.25 QBT4 NA NA NA NA NA NA 1 — 0.082 (J) NA NA 

0132-96-0607 32-06372 3–3.25 QBT4 NA NA NA NA NA NA — — — NA NA 

0132-96-0608 32-06374 2–2.25 SOIL NA NA NA NA NA NA 0.64 — — NA NA 

0132-96-0609 32-06375 3.5–4.5 SOIL NA NA NA NA NA NA — — — NA NA 

0132-96-0616 32-06380 2.5–3 SOIL NA NA NA NA NA NA 0.29 (J) — — NA NA 
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Table 4.1-3 (continued) 

Sample ID Location ID Depth (ft) Media Pe
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Industrial SSLa na na na na na 20500 18300 na 0.00204 na 6940 

Construction Worker SSLa na na na na na 7150 6680 na 0.0152 na 1300 

RE00-08-15140 00-603580 2–3 QBT3 — — — — — — — — — — — 

RE00-08-15141 00-603580 4–5 QBT3 — — — — — — — — — — — 

RE00-08-15142 00-603581 3–4 QBT3 — — — — — — — — — — — 

RE00-08-15143 00-603581 5–6 QBT3 — — — — — — — — — — — 

RE00-08-15144 00-603582 4–5 QBT3 — — — — 0.000000186 — — — — — — 

RE00-08-15145 00-603582 6–7 QBT3 — — — — — — — — — — — 

RE00-08-15146 00-603583 6.5–7.5 QBT3 0.000000283 (J) 0.000000605 — 0.000000265 (J) 0.00000303 — — — — 0.000000433 — 

RE00-08-15147 00-603583 8.5–9.5 QBT3 0.000000183 0.000000183 — — 0.00000147 — — — — 0.000000221 — 

RE00-08-15148 00-603584 1.5–2.5 QBT3 — — — — — — — — — — — 

RE00-08-15149 00-603584 3.5–4.5 QBT3 — — — — — — — — — — — 

RE00-08-15150 00-603585 0–1 QBT3 0.000000625 (J) 0.00000118 0.000000201 (J) 0.000000853 (J) 0.0000106 — — 0.000000136 0.00000049 (J) 0.00000228 — 

RE00-08-15151 00-603585 2–3 QBT3 — — — — — — — — — — — 

RE00-08-15152 00-603586 0–1 QBT3 — — — — — — — — — 0.00000021 — 

RE00-08-15153 00-603586 2–3 QBT3 — — — — — — — — — — — 

RE00-08-15154 00-603587 0–1 QBT3 — 0.000000808 0.000000157 (J) 0.000000461 (J) 0.00000603 0.041 (J) 0.059 (J) 0.000000143 0.000000595 0.00000225 — 

RE00-08-15155 00-603587 2–3 QBT3 — — — — — — — — — — — 

RE00-08-15156 00-603588 0–1 QBT3 — — — 0.000000443 (J) 0.00000498 — — — — 0.00000143 — 

RE00-08-15157 00-603588 2–3 QBT3 — — — — 0.000000406 — — — — — — 

RE00-08-15181 00-603596 1.25–2.25 QBT3 — 0.000000174 — 0.000000226 (J) 0.00000286 — — — — 0.000000403 — 

RE00-08-15182 00-603596 3.25–4.25 QBT3 — — — — 0.000000398 — — — — — — 

0132-96-0610 32-06367 4–4.17 QBT4 NA NA NA NA NA 0.17 (J) 0.79 NA NA NA — 

0132-96-0601 32-06368 4.5–4.67 QBT4 NA NA NA NA NA 0.11 (J) 0.26 (J) NA NA NA — 

0132-96-0602 32-06369 4.5–4.67 QBT4 NA NA NA NA NA 0.31 (J) 0.47 NA NA NA 0.006 

0132-96-0604 32-06370 5–5.25 QBT4 NA NA NA NA NA 0.047 (J) 0.071 (J) NA NA NA — 

0132-96-0606 32-06371 5–5.25 QBT4 NA NA NA NA NA 3.7 6.6 NA NA NA — 

0132-96-0607 32-06372 3–3.25 QBT4 NA NA NA NA NA — 0.3 NA NA NA — 

0132-96-0608 32-06374 2–2.25 SOIL NA NA NA NA NA — — NA NA NA — 
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Table 4.1-3 (continued) 

Sample ID Location ID Depth (ft) Media Pe
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Industrial SSLa na na na na na 20500 18300 na 0.00204 na 6940 

Construction Worker SSLa na na na na na 7150 6680 na 0.0152 na 1300 

0132-96-0609 32-06375 3.5–4.5 SOIL NA NA NA NA NA — 0.22 NA NA NA — 

0132-96-0616 32-06380 2.5–3 SOIL NA NA NA NA NA 0.28 (J) 1 NA NA NA — 

Notes: Results are in mg/kg. Data qualifiers are defined in Appendix A. 
a 

SSLs are from NMED (2012, 219971), unless otherwise noted. 
b
 Pyrene used as a surrogate based on structural similarity. 

c
 SSLs are from EPA regional screening tables (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm). 

d
 na = Not available.  

e
 Construction worker SSL calculated using toxicity value from EPA regional screening tables (http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm) and equation and parameters from NMED (2012, 219971). 

f
 — = Not detected. 
g NA = Not analyzed. 
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Table 4.1-4 

Radionuclides Detected or Detected above BVs/FVs at SWMU 32-002(a) 

Sample ID Location ID Depth (ft) Media C
es

iu
m

-1
37

 

Pl
ut

on
iu

m
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ut
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iu

m
-2

39
/2

40
 

Tr
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um
 

U
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um

-2
35

/2
36

 

Qbt 2, 3, 4 BVa nab na na na 0.09 

Soil BVa,c 1.65 0.023 0.054 na 0.2 

Industrial SALd 23 240 210 440000 87 

Construction Worker SALd 18 40 36 320000 43 

RE00-08-15150 00-603585 0–1 QBT3 0.246 —e — — — 

RE00-08-15152 00-603586 0–1 QBT3 — — 0.409 — — 

RE00-08-15154 00-603587 0–1 QBT3 0.405 — — — — 

RE00-08-15156 00-603588 0–1 QBT3 0.217 — — — — 

0132-96-0751 32-06353 0–0.5 QBT3 1.7 — 0.091 NAf — 

0132-96-0602 32-06369 4.5–4.67 QBT4 — — 0.681 — — 

0132-96-0604 32-06370 5–5.25 QBT4 — — 0.027 — — 

0132-96-0606 32-06371 5–5.25 QBT4 — — 2.7 — — 

0132-96-0607 32-06372 3–3.25 QBT4 — — — — 0.126 

0132-96-0608 32-06374 2–2.25 SOIL — 0.079 0.109 — — 

0132-96-0609 32-06375 3.5–4.5 SOIL — — — 0.0998875 — 

Notes: Results are in pCi/g. 
a
 BVs/FVs are from LANL (1998, 059730). 

b 
na = Not available. 

c 
FV applies to soil samples collected from 0–1 ft only. 

d 
SALs are from LANL (2009, 107655). 

e
 — = Not detected or not detected above BV/FV. 

f 
NA = Not analyzed. 
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Table 4.2-1 

Samples Collected and Analyses Requested at SWMU 32-002(b1) 

Sample ID Location ID Depth (ft) Media A
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ic

 P
lu

to
ni

um
 

Is
ot

op
ic

 U
ra

ni
um

 

TA
L 

M
et

al
s 

PC
B

s 

Pe
rc

hl
or

at
e 

St
ro

nt
iu

m
-9

0 

SV
O

C
s 

VO
C

s 

C
ya

ni
de

 (T
ot

al
) 

RE00-08-15167 00-603589 3.5–4.5 QBT3 08-2011 08-2011 08-2010 08-2011 08-2011 08-2011 08-2011 08-2011 08-2011 08-2011 08-2011 08-2011 08-2011 08-2011 

RE00-08-15168 00-603589 5.5–6.5 QBT3 08-2011 08-2011 08-2010 08-2011 08-2011 08-2011 08-2011 08-2011 08-2011 08-2011 08-2011 08-2011 08-2011 08-2011 

RE32-10-11437 00-603589 7–8 QBT3 —* — — — — — — 10-1961 — — — — — — 

RE00-08-15169 00-603590 5.5–6.5 QBT3 08-2026 08-2025 08-2027 08-2026 08-2026 08-2026 08-2026 08-2025 08-2028 08-2025 08-2026 08-2028 08-2028 08-2025 

RE00-08-15170 00-603590 7.5–8.5 QBT3 08-2026 08-2025 08-2027 08-2026 08-2026 08-2026 08-2026 08-2025 08-2028 08-2025 08-2026 08-2028 08-2028 08-2025 

RE32-10-11442 00-603590 9–10 QBT3 — — — — — — — 10-2113 — — — — — — 

RE00-08-15171 00-603591 5.5–6.5 QBT3 08-2026 08-2025 08-2027 08-2026 08-2026 08-2026 08-2026 08-2025 08-2028 08-2025 08-2026 08-2028 08-2028 08-2025 

RE00-08-15172 00-603591 7.5–8.5 QBT3 08-2026 08-2025 08-2027 08-2026 08-2026 08-2026 08-2026 08-2025 08-2028 08-2025 08-2026 08-2028 08-2028 08-2025 

RE32-10-11438 00-603591 9–10 QBT3 — — — — — — — 10-1961 — — — — — — 

RE00-08-15173 00-603592 3.5–4.5 QBT3 08-2026 08-2025 08-2027 08-2026 08-2026 08-2026 08-2026 08-2025 08-2028 08-2025 08-2026 08-2028 08-2028 08-2025 

RE00-08-15174 00-603592 5.5–6.5 QBT3 08-2026 08-2025 08-2027 08-2026 08-2026 08-2026 08-2026 08-2025 08-2028 08-2025 08-2026 08-2028 08-2028 08-2025 

RE32-10-11439 00-603592 7–8 QBT3 — — — — — — — 10-2113 — — — — — — 

0132-96-0611 32-06365 5–5.25 QBT4 — — — 2005 2005 2005 2005 2004 — — — 2003 2003 — 

0132-96-0612 32-06366 4–4.25 QBT4 — — — 2005 2005 2005 2005 2004 — — — 2003 2003 — 

0132-96-0614 32-06377 3.5–4.5 QBT4 — — — 2052 2052 2052 2052 2051 — — — 2049 2049 — 

Note: Numbers in analyte columns are request numbers. 

*— = Analysis not requested. 
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Table 4.2-2 

Inorganic Chemicals above BVs at SWMU 32-002(b1) 

Sample ID Location ID Depth (ft) Media A
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Qbt 2,3,4 BVa 0.5 46 2200 7.14 3.14 4.66 0.5 11.2 0.1 6.58 nab 0.3 1 2770 1.1 63.5 

Soil BVa 0.83 295 6120 19.3 8.64 14.7 0.5 22.3 0.1 15.4 na 1.52 1 915 0.73 48.8 

Industrial SSLc 454 223000 na 63.1d 300e 45400 681 800 341 22500 1820000 5680 5680 na 11.4 341000 

Construction Worker SSLc 124 4350 na 65.6d 34.6f 12400 186 800 92.9 6190 496000 1550 1550 na 3.1 92900 

RE00-08-15167 00-603589 3.5–4.5 QBT3 —g 51.3 — 13.6 (J) — — 0.59 (U) 13.2 — 11.2 (J) 8.5 — — — — — 

RE00-08-15168 00-603589 5.5–6.5 QBT3 — 60.3 — 14.7 (J) — — 0.58 (U) — — 11.3 (J) 2.4 — — — — — 

RE32-10-11437 00-603589 7–8 QBT3 1.11 (U) — — 9.4 — — NAh — — — NA 0.703 (J) — — — — 

RE00-08-15169 00-603590 5.5–6.5 QBT3 — 77.2 (J-) — 22.2 (J-) — 5.4 (J-) — 51.1 — 14.5 3.5 — — — — — 

RE00-08-15170 00-603590 7.5–8.5 QBT3 — — — 45.6 (J-) — — — 31.7 — 22.2 1.3 0.31 (J) — — — 98.7 (J-)

RE32-10-11442 00-603590 9–10 QBT3 1.23 (U) — — 7.62 — — NA — — — NA 1.18 (UJ) — 2840 — — 

RE00-08-15171 00-603591 5.5–6.5 QBT3 — 166 (J-) — 45.1 (J-) — 4.8 (J-) — — — 23.2 0.92 0.39 (J) — — — — 

RE00-08-15172 00-603591 7.5–8.5 QBT3 — — — 60.7 (J-) — — — — — 28.5 0.39 0.33 (J) — — — — 

RE32-10-11438 00-603591 9–10 QBT3 1.14 (U) — — 12 — — NA — — — NA 0.762 (J) — — — — 

RE00-08-15173 00-603592 3.5–4.5 QBT3 0.78 (U) — — 44 (J-) — — — — — 21.6 — — — — — — 

RE00-08-15174 00-603592 5.5–6.5 QBT3 — — — 48.3 (J-) — — — — — 23.5 — 0.32 (J) — — — — 

RE32-10-11439 00-603592 7–8 QBT3 1.08 (U) — — — — — NA — — — NA 1.08 (UJ) — — — — 

0132-96-0611 32-06365 5–5.25 QBT4 12 (UJ) 76 — — 3.6 4.8 NA 33 5 — NA — 2.4 (U) — 1.5 (U) 68 (J-) 

0132-96-0612 32-06366 4–4.25 QBT4 11 (UJ) — 2500 — — 5.3 NA — 0.11 (U) — NA — 2.1 (U) — 1.3 (U) — 

0132-96-0614 32-06377 3.5–4.5 QBT4 6.5 (U) 78.7 — — 3.6 (J) 5.8 NA 23.6 — — NA 0.65 (J) 1.6 (U) — — — 

Notes: Results are in mg/kg. Data qualifiers are defined in Appendix A. 
a
 BVs are from LANL (1998, 059730). 

b
 na = Not available. 

c
 SSLs are from NMED (2012, 219971), unless otherwise noted. 

d 
SSLs are for hexavalent chromium. 

e 
SSLs are from EPA regional screening tables (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm). 

f 
Construction worker SSL calculated using toxicity value from EPA regional screening tables (http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm) and equation and parameters from NMED (2012, 219971). 

g 
— = Not detected or not detected above BV. 

h 
NA = Not analyzed. 
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Table 4.2-3 

Organic Chemicals Detected at SWMU 32-002(b1) 

Sample ID Location ID Depth (ft) Media A
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Industrial SSLa 183000 8.26 23.4 2.34 23.4 18300b 234 2500000c 1370 9100c 2340 68400 24400 nad na na 

Construction Worker SSLa 66800 75.8 213 21.3 213 6680b 2060 952000e 4760 47600e 20600 23800 8910 na na na 

RE00-08-15167 00-603589 3.5–4.5 QBT3 —f — — — — — — — 0.23 (J) — — — — 0.00000052 (J) 0.00000128 (J) — 

RE00-08-15168 00-603589 5.5–6.5 QBT3 — — — — — — — — 0.098 (J) — — — — 0.00000215 (J) 0.00000449 (J) — 

RE00-08-15169 00-603590 5.5–6.5 QBT3 — — — — — — — — — — — — — 0.00000128 (J) 0.00000323 (J) — 

RE00-08-15170 00-603590 7.5–8.5 QBT3 — — — — — — — — — — — — — 0.000000373 (J) 0.00000085 (J) — 

RE00-08-15171 00-603591 5.5–6.5 QBT3 — — — — — — — — 0.7 0.085 (J) — — — 0.0000195 (J) 0.0000468 (J) 0.00000428 (J) 

RE00-08-15172 00-603591 7.5–8.5 QBT3 — — — — — — — — 0.69 0.051 (J) — — — 0.0000101 0.0000218 0.00000318 (J) 

RE00-08-15173 00-603592 3.5–4.5 QBT3 — 0.4 — — — — — — — — — — — 0.0000047 0.00000824 — 

RE00-08-15174 00-603592 5.5–6.5 QBT3 — 0.078 — — — — — — — — — — — 0.00000174 (J) 0.00000323 — 

0132-96-0611 32-06365 5–5.25 QBT4 — NAg — — — — — — — — — 0.054 (J) — NA NA NA 

0132-96-0612 32-06366 4–4.25 QBT4 0.085 (J) NA 0.27 (J) 0.3 (J) 0.61 (J) 0.13 (J) 0.24 (J) — — — 0.48 (J) 0.77 0.99 NA NA NA 

0132-96-0614 32-06377 3.5–4.5 QBT4 — NA 0.023 (J) 0.03 (J) 0.048 (J) 0.045 (J) 0.036 (J) 0.076 (J) 0.059 (J) — 0.075 (J) — 0.074 (J) NA NA NA 
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Table 4.2-3 (continued) 
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Industrial SSLa na na na na na na na na na na 23.4 

Construction Worker SSLa na na na na na na na na na na 213 

RE00-08-15167 00-603589 3.5–4.5 QBT3 — — — — — — — — — — — 

RE00-08-15168 00-603589 5.5–6.5 QBT3 — — — — — 0.000000178 (J) — — — — — 

RE00-08-15169 00-603590 5.5–6.5 QBT3 — — — — — — — — — — — 

RE00-08-15170 00-603590 7.5–8.5 QBT3 — — — — — — — — — — — 

RE00-08-15171 00-603591 5.5–6.5 QBT3 — 0.0000122 (J) 0.000000307 (J) 0.00000083 (J) 0.000000656 (J) 0.00000515 (J) 0.000000285 (J) 0.000000183 (J) 0.000000304 (J) 0.00000488 (J) — 

RE00-08-15172 00-603591 7.5–8.5 QBT3 0.000000195 (J) 0.00000868 (J) — 0.000000406 (J) 0.000000286 (J) 0.00000212 0.00000027 (J) — 0.000000161 (J) 0.00000278 (J) — 

RE00-08-15173 00-603592 3.5–4.5 QBT3 0.000000318 (J) 0.00000434 (J) — — — 0.000000318 0.000000411 (J) 0.000000167 (J) 0.000000215 (J) 0.00000294 (J) — 

RE00-08-15174 00-603592 5.5–6.5 QBT3 — — — — — — — — — — — 

0132-96-0611 32-06365 5–5.25 QBT4 NA NA NA NA NA NA NA NA NA NA — 

0132-96-0612 32-06366 4–4.25 QBT4 NA NA NA NA NA NA NA NA NA NA 0.14 (J) 

0132-96-0614 32-06377 3.5–4.5 QBT4 NA NA NA NA NA NA NA NA NA NA 0.026 (J)
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Table 4.2-3 (continued) 
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Industrial SSLa 4700 na na na na 20500 18300 na 6940 

Construction Worker SSLa 1120 na na na na 7150 6680 na 1300 

RE00-08-15167 00-603589 3.5–4.5 QBT3 — 0.00000464 (J) — — — — — — — 

RE00-08-15168 00-603589 5.5–6.5 QBT3 — 0.000018 (J) — — 0.000000365 (J) — — 0.00000019 (J) — 

RE00-08-15169 00-603590 5.5–6.5 QBT3 — 0.0000127 (J) — 0.000000103 (J) 0.000000103 (J) — — — — 

RE00-08-15170 00-603590 7.5–8.5 QBT3 — 0.00000321 (J) — — — — — — — 

RE00-08-15171 00-603591 5.5–6.5 QBT3 — 0.00018 (J) 0.0000118 (J) 0.000000294 (J) 0.00000296 (J) — — 0.000000223 (J) — 

RE00-08-15172 00-603591 7.5–8.5 QBT3 — 0.0000899 0.00000799 (J) — 0.00000118 — — — — 

RE00-08-15173 00-603592 3.5–4.5 QBT3 — 0.0000414 0.00000481 (J) 0.000000375 (J) 0.00000266 — — 0.000000477 — 

RE00-08-15174 00-603592 5.5–6.5 QBT3 — 0.0000153 0.00000161 (J) — — — — — — 

0132-96-0611 32-06365 5–5.25 QBT4 0.003 (J) NA NA NA NA — 0.041 (J) NA 0.006 

0132-96-0612 32-06366 4–4.25 QBT4 — NA NA NA NA 0.45 (J) 1 NA 0.003 (J)

0132-96-0614 32-06377 3.5–4.5 QBT4 0.014 (J+) NA NA NA NA — 0.074 (J) NA — 

Notes: Results are in mg/kg. Data qualifiers are defined in Appendix A. 
a
 SSLs are from NMED (2012, 219971), unless otherwise noted. 

b
 Pyrene used as a surrogate based on structural similarity. 

c
 SSLs are from EPA regional screening tables (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm). 

d
 na = Not available. 

e 
Construction worker SSL calculated using toxicity value from EPA regional screening tables (http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm) and equation and parameters from NMED (2012, 219971). 

f
 — = Not detected. 
g NA = Not analyzed. 
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Table 4.2-4 

Radionuclides Detected or Detected 

above BVs/FVs at SWMU 32-002(b1) 

Sample ID Location ID Depth (ft) Media Pl
ut

on
iu

m
-2

39
/2

40
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um
 

Qbt 2, 3, 4 BV naa na 

Industrial SALb 210 440000 

Construction Worker SALb 36 320000 

0132-96-0611 32-06365 5–5.25 QBT4 0.039 —c 

0132-96-0614 32-06377 3.5–4.5 QBT4 0.016 0.09 
 

Notes: Results are in pCi/g. 
a 

na = Not available. 
b 

SALs are from LANL (2009, 107655). 
c 

— = Not detected. 
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A-1.0 ACRONYMS AND ABBREVIATIONS 

%R percent recovery 

ACA accelerated corrective action 

AI adequate intake 

AK acceptable knowledge 

ALARA as low as reasonably achievable 

AOC area of concern 

ATSDR Agency for Toxic Substances and Disease Registry 

AUF area use factor 

BCG Biota Concentration Guide (DOE) 

bgs below ground surface  

BV background value 

Consent Order Compliance Order on Consent 

COC chain of custody 

COPC chemical of potential concern 

COPEC chemical of potential ecological concern 

DAF dilution attenuation factor 

DL detection limit 

DOE Department of Energy (U.S.) 

dpm disintegrations per minute 

Eh oxidation-reduction potential 

EP Environmental Programs Directorate 

EPA Environmental Protection Agency (U.S.) 

EPC exposure point concentration 

ESL ecological screening level 

FV fallout value 

HI hazard index 

HQ hazard quotient 

HR home range 

ICPES Inductively coupled plasma emission spectroscopy 

ICS interference check sample 

IDW investigation-derived waste 

IS internal standard 
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Kd soil-water partition coefficient 

Koc organic carbon-water partition coefficient 

Kow octanol-water partition coefficient 

LAL lower acceptance limit 

LANL Los Alamos National Laboratory (the Laboratory) 

LANS Los Alamos National Security, LLC 

LCS laboratory control sample 

LOAEL lowest observed adverse effect level 

MDC minimum detectable concentration 

MDL method detection limit 

MS matrix spike 

NMED New Mexico Environment Department 

NOAEL no observed adverse effect level 

PAUF population area use factor 

PID photoionization detector 

PRG preliminary remediation goal 

QA quality assurance 

QC quality control 

RCT radiation control technician 

RESRAD residual radioactive (model) 

RfD reference dose 

RPD relative percent difference 

RPF Records Processing Facility 

SAL screening action level 

SCL sample collection log 

SF slope factor 

SMO Sample Management Office 

SOP standard operating procedure 

SOW statement of work 

SSL soil screening level 

SWMU solid waste management unit 

T&E threatened and endangered 

TA technical area 

TAL target analyte list 
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TCDD tetrachlorordibenzodioxin 

TEF toxicity equivalency factor 

TRV toxicity reference value 

TSD treatment, storage, and disposal 

UAL upper acceptance limit 

UCL upper confidence limit 

VOC volatile organic compound 

WCSF waste characterization strategy form 

 

A-2.0 METRIC CONVERSION TABLE 

Multiply SI (Metric) Unit by To Obtain U.S. Customary Unit 

kilometers (km) 0.622 miles (mi) 

kilometers (km) 3281 feet (ft) 

meters (m) 3.281 feet (ft) 

meters (m) 39.37 inches (in.) 

centimeters (cm) 0.03281 feet (ft) 

centimeters (cm) 0.394 inches (in.) 

millimeters (mm) 0.0394 inches (in.) 

micrometers or microns (µm) 0.0000394 inches (in.) 

square kilometers (km2) 0.3861 square miles (mi2) 

hectares (ha) 2.5 acres 

square meters (m2) 10.764 square feet (ft2) 

cubic meters (m3) 35.31 cubic feet (ft3) 

kilograms (kg) 2.2046 pounds (lb) 

grams (g) 0.0353 ounces (oz) 

grams per cubic centimeter (g/cm3) 62.422 pounds per cubic foot (lb/ft3) 

milligrams per kilogram (mg/kg) 1 parts per million (ppm) 

micrograms per gram (µg/g) 1 parts per million (ppm) 

liters (L) 0.26 gallons (gal.) 

milligrams per liter (mg/L) 1 parts per million (ppm) 

degrees Celsius (°C) 9/5 + 32 degrees Fahrenheit (°F) 
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A-3.0 DATA QUALIFIER DEFINITIONS 

Data 
Qualifier Definition 

U The analyte was analyzed for but not detected. 

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 detection or quantitation limit. 

R The data are rejected as a result of major problems with quality assurance/quality control (QA/QC) 
parameters. 

 



 

Appendix B 
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B-1.0 INTRODUCTION 

This appendix summarizes field methods used during the sampling performed at Solid Waste 
Management Unit (SWMU) 32-002(a) at Los Alamos National Laboratory (LANL or the Laboratory) in 
2011. This sampling was performed in accordance with the Phase II investigation work plan for Upper 
Los Alamos Canyon Aggregate Area (LANL 2010, 110860), which was approved by the New Mexico 
Environment Department (NMED) (NMED 2011, 111674). Table B-1.0-1 provides a general summary of 
methods used, and the following sections provide more detailed descriptions of the field methods. All 
activities were conducted in accordance with the applicable Environmental Programs (EP) Directorate 
standard operating procedures (SOPs), which are listed in Table B-1.0-2. Current versions of SOPs used 
for sampling are available at http://www.lanl.gov/environment/all/qa.shtml. 

B-2.0 EXPLORATORY DRILLING CHARACTERIZATION 

No exploratory drilling characterization was conducted. 

B-3.0 FIELD SCREENING 

This section summarizes the field-screening methods used during the 2011 investigation activities. Field 
screening for organic vapors and radioactivity was performed on each sample. The field-screening results 
are presented in Table 4.0-1 of this supplemental remedy completion report. 

B-3.1 Field Screening for Organic Vapors 

All samples collected were field screened for organic vapors using a MiniRAE 2000 photoionization 
detector (PID) equipped with an 11.7-electron volt lamp. Screening was performed in accordance with 
SOP-06.33, Headspace Vapor Screening with a Photo Ionization Detector. Screening was performed on 
each sample collected, and screening measurements were recorded in the field sample collection log 
(SCL). The SCLs are provided in Appendix C. The field-screening results are presented in Table 4.0-1 of 
the supplemental remedy completion report. 

B-3.2 Field Screening for Radioactivity 

Each sample was screened for radioactivity at the time of collection, targeting alpha and beta/gamma 
emitters. Screening was conducted by a Laboratory radiation control technician (RCT) using an Eberline 
E-600 radiation meter with an SHP-380AB alpha and beta/gamma scintillation detector. The Eberline 
E-600 with attachment SHP-380AB consists of a dual phosphor plate covered by two Mylar windows 
housed in a light-excluding metal body. The phosphor plate is a plastic scintillator for the detection of beta 
and gamma emissions and is thinly coated with zinc sulfide for the detection of alpha emissions. The 
operational range varies from trace emissions to 1 million disintegrations per minute. Screening was 
performed on each sample collected and screening measurements were recorded on the field SCLs 
(Appendix C). The field-screening results are presented in Table 4.0-1 of the supplemental remedy 
completion report. 
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B-3.3 Field Instrument Calibration 

All instruments were calibrated before use. Calibration of the MiniRAE 2000 PID was conducted daily by 
the site crew. Calibration of the Eberline E-600 was conducted by the RCT. All calibrations were 
performed according to the manufacturer’s specifications and requirements. 

B-3.3.1 MiniRAE 2000 Instrument Calibration 

The MiniRAE 2000 PID was calibrated both to ambient air and a standard reference gas (100 ppm 
isobutylene). The ambient-air calibration determined the zero point of the instrument sensor calibration 
curve in ambient air. Calibration with the standard reference gas determined a second point of the sensor 
calibration curve. Each calibration was within 3% of 100 ppm isobutylene, qualifying the instrument for use. 

The following calibration information was recorded daily on operational calibration logs: 

 instrument identification number 

 final span settings 

 date and time 

 concentration and type of calibration gas used (isobutylene at 100 ppm) 

 name of the personnel performing the calibration 

All daily calibration procedures for the MiniRAE 2000 PID met the manufacturer’s specifications for 
standard reference gas calibration and the requirements. 

B-3.3.2 Eberline E-600 Instrument Calibration 

The Eberline E-600 was calibrated daily by the RCT before local background levels for radioactivity were 
measured. The instrument was calibrated using plutonium-239 and chloride-36 sources for alpha and 
beta emissions, respectively. The following five checks were performed as part of the calibration 
procedures:  

 calibration date 

 physical damage 

 battery 

 response to a source of radioactivity 

 background 

All calibrations performed for the Eberline E-600 met the manufacturer’s specifications and the applicable 
radiation detection instrument manual. 

B-4.0 GEODETIC SURVEY 

Samples were collected from three locations at SWMU 32-002(a) previously sampled during the 1996 
Phase II Resource Conservation and Recovery Act field investigation (LANL 1996, 059178); 2008 
investigation (LANL 2010, 108528); and 2010 accelerated corrective action investigation (LANL 2011, 
111806.23). Geodetic surveying to located previous sample locations was performed using a Trimble R8 
Global Navigation Satellite System (GNSS), giving centimeter accuracy vertically and horizontally. All 
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sample locations were surveyed in accordance with the most current version of EP-ERSS-SOP-5028, 
“Coordinating and Evaluating Geodetic Surveys.” Horizontal accuracy of the control points is within 0.1 ft. 
The GNSS instrument referenced from Laboratory monuments and independently established 
benchmarks near survey areas. 

B-5.0 SUBSURFACE SAMPLING 

This section summarizes the methods used for collecting subsurface samples according to the approved 
Phase II investigation work plan (LANL 2009, 108332; NMED 2010, 108455). 

B-5.1 Subsurface Tuff Sampling Methods 

Subsurface samples were collected using the hand auger method. At locations where hand auger refusal 
was encountered, a truck-mounted mechanical auger or mobile mechanical auger was used to reach the 
top of the sample collection depth interval. A hand auger was then used to collect the sample in 
accordance with the most current version of Standard Operating Procedure (SOP) 06.10, “Hand Auger 
and Thin-Wall Tube Sampler.” 

The sample material was transferred from hand auger to a stainless-steel bowl. The samples were then 
transferred to sterile sample collection jars for transport to the Sample Management Office (SMO). 
Samples were only collected for analysis of inorganic chemicals, and no samples were collected for 
volatile organic compound analysis. The sample collection tools (auger bucket, bowl, and scoop) were 
decontaminated immediately before each sample was collected in accordance with the most current 
version of EP-ERSS-SOP-5061, “Field Decontamination of Equipment.” 

B-5.2 Quality Control Samples 

Quality control (QC) samples were collected in accordance with SOP-5059, Field Quality Control 
Samples. QC samples included field duplicates and field rinsate blanks. Field duplicate samples were 
collected from the same material as a regular investigation sample and submitted for the same analyses. 
Field duplicate samples were collected at a frequency of at least 1 duplicate sample for every 
10 samples. 

Field rinsate blanks were collected to evaluate field decontamination procedures. Rinsate blanks were 
collected by rinsing sampling equipment (i.e., sampling bowls and spoons) after it was decontaminated 
with deionized water. The rinsate water was collected in a sample container and submitted to the SMO. 
Field rinsate blank samples were collected from sampling equipment at a frequency of at least 1 rinsate 
sample for every 10 investigation samples and were analyzed for the same analyses as the investigation 
samples.  

B-5.3 Sample Documentation and Handling 

Field personnel completed a SCL/chain-of-custody (COC) form for each sample. Sample containers were 
sealed with signed COC seals and placed in coolers at approximately 4°C. Samples were handled and 
shipped in accordance with the most current versions of EP-ERSS-SOP-5057, “Handling, Packaging, and 
Transporting Field Samples,” and EP-ERSS-SOP-5056, “Sample Containers and Preservation.” Samples 
were transported to the SMO on ice, in sealed coolers, before they were shipped to the analytical 
laboratory. The SMO personnel reviewed and approved the SCL/COC forms before taking custody of the 
sample. 
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B-5.4 Decontamination of Sampling Equipment 

All sampling equipment was decontaminated immediately before each sample was collected to avoid 
outside contamination and cross-contamination between samples. Decontamination included cleaning the 
equipment with Fantastik and clean paper towels. To evaluate decontamination activities, rinsate blank 
samples were collected in accordance with the most current versions of EP-ERSS-SOP-5061, “Field 
Decontamination of Equipment,” and EP-ERSS-SOP-5059, “Field Quality Control Samples.” 

B-6.0 INVESTIGATION-DERIVED WASTE STORAGE AND DISPOSAL 

All investigation-derived waste (IDW) generated during investigation activities was managed in 
accordance with the current version of SOP-5238, “Characterization and Management of Environmental 
Program Waste.” This procedure incorporates the requirements of all applicable U.S. Environmental 
Protection Agency (EPA) and NMED regulations, U.S. Department of Energy orders, and Laboratory 
implementation requirements. Details of IDW management are presented in Appendix G. 

B-7.0 DEVIATIONS 

B-7.1 SWMU 32-002(a) 

There were no deviations from the sampling at SWMU 32-002(a) proposed in the Phase II investigation 
work plan for the Upper Los Alamos Canyon Aggregate Area (LANL 2010, 110860) and as modified by 
NMED’s approval with modifications (NMED 2011, 111674). 

B-8.0 REFERENCES 

The following list includes all documents cited in this appendix. Parenthetical information following each 
reference provides the author(s), publication date, and ER ID. This information is also included in text 
citations. ER IDs are assigned by the EP Directorate’s Records Processing Facility (RPF) and are used to 
locate the document at the RPF and, where applicable, in the master reference set. 

Copies of the master reference set are maintained at the NMED Hazardous Waste Bureau and the 
Directorate. The set was developed to ensure that the administrative authority has all material needed to 
review this document, and it is updated with every document submitted to the administrative authority. 
Documents previously submitted to the administrative authority are not included. 

LANL (Los Alamos National Laboratory), September 1996. “Phase II and Voluntary Corrective Action 
Report for Potential Release Sites at TA-32: 32-001, Former Incinerator; 32-002(a,b), Former 
Septic Systems; 32-003, Former Transformer; 32-004, Former Radioactive Source Vault, Drain 
Line, and Outfall,” Los Alamos National Laboratory document LA-UR-96-3128, Los Alamos,  
New Mexico. (LANL 1996, 059178) 

 
LANL (Los Alamos National Laboratory), December 2009. “Accelerated Corrective Action Work Plan for 

Upper Los Alamos Canyon Aggregate Area, Former Technical Area 32,” Los Alamos National 
Laboratory document LA-UR-09-8056, Los Alamos, New Mexico. (LANL 2009, 108332) 

 
LANL (Los Alamos National Laboratory), February 2010. “Investigation Report for Upper Los Alamos 

Canyon Aggregate Area, Revision 1,” Los Alamos National Laboratory document  
LA-UR-10-0422, Los Alamos, New Mexico. (LANL 2010, 108528) 
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LANL (Los Alamos National Laboratory), October 2010. “Phase II Investigation Work Plan for  

Upper Los Alamos Canyon Aggregate Area,” Los Alamos National Laboratory document  
LA-UR-10-6327, Los Alamos, New Mexico. (LANL 2010, 110860) 

 
LANL (Los Alamos National Laboratory), February 2011. “Remedy Completion Report for  

Upper Los Alamos Canyon Aggregate Area, Former Technical Area 32, Revision 1,” Los Alamos 
National Laboratory document LA-UR-11-1177, Los Alamos, New Mexico. (LANL 2011, 
111806.23) 

 
NMED (New Mexico Environment Department), January 22, 2010. “Notice of Approval, Accelerated 

Corrective Action Work Plan, Upper Los Alamos Canyon Aggregate Area, Former Technical Area 
32,” New Mexico Environment Department letter to G.J. Rael (DOE-LASO) and M.J. Graham 
(LANL) from J.P. Bearzi (NMED-HWB), Santa Fe, New Mexico. (NMED 2010, 108455) 

 
NMED (New Mexico Environment Department), January 19, 2011. “Approval with Modifications, Phase II 

Investigation Work Plan for Upper Los Alamos Canyon Aggregate Area,” New Mexico 
Environment Department letter to G.J. Rael (DOE-LASO) and M.J. Graham (LANL) from  
J.P. Bearzi (NMED-HWB), Santa Fe, New Mexico. (NMED 2011, 111674) 
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Table B-1.0-1 

Summary of Field Investigation Methods 

Method Summary 

Hand Auger 
Sampling 

This method is typically used for sampling soil or sediment at depths of less than 10–15 ft but 
may in some cases be used for collecting samples of weathered or nonwelded tuff. The method 
involves hand-turning a stainless-steel bucket auger (typically 3–4 in.-inside diameter), creating 
a vertical hole that can be advanced to the desired sampling depth. When the desired depth 
was reached during the investigation, the auger was decontaminated before the hole was 
advanced through the sampling depth. The sample material was transferred from the auger 
bucket to a stainless-steel sampling bowl before the various required sample containers were 
filled. 

Handling, 
Packaging, and 
Shipping of 
Samples 

Field team members sealed and labeled samples before packing them to ensure the sample 
containers and the containers used for transport were free of external contamination. 

Field team members packaged all samples to minimize the possibility of breakage during 
transport. 

After all environmental samples were collected, packaged, and preserved, a field team member 
transported them to the SMO. The SMO arranged for shipping the samples to analytical 
laboratories. 

Sample Control 
and Field 
Documentation 

The collection, screening, and transport of samples were documented on standard forms 
generated by the SMO. These included SCLs, COC forms, and sample container labels. SCLs 
were completed at the time of sample collection, and the logs were signed by the sampler and 
a reviewer who verified the logs for completeness and accuracy. Corresponding labels were 
initialed and applied to each sample container, and custody seals were placed around each 
sample container. COC forms were completed and signed to verify the samples had not been 
left unattended. 

Field Quality 
Control Samples 

Field quality control samples were collected as follows. 

Field duplicates: At a frequency 10%; collected at the same time as a regular sample and 
submitted for the same analyses. 

Equipment rinsate blank: At a frequency of 10%; collected by rinsing sampling equipment with 
deionized water, which was collected in a sample container and submitted for laboratory 
analysis. 

Field 
Decontamination 
of Drilling and 
Sampling 
Equipment 

Dry decontamination was used to minimize the generation of liquid waste. Dry 
decontamination included using a wire brush or other tool to remove soil or other material 
adhering to the sampling equipment, followed by using a commercial cleaning agent (nonacid, 
waxless cleaners) and paper wipes.  

Containers and 
Preservation of 
Samples 

Specific requirements/processes for sample containers, preservation techniques, and holding 
times are based on EPA guidance for environmental sampling, preservation, and quality 
assurance. Specific requirements for each sample were printed in the SCLs provided by the 
SMO (size and type of container [e.g., glass, amber glass, and polyethylene]). All samples 
were preserved by placing them with ice in insulated containers to maintain a temperature of 
4°C.  

Coordinating and 
Evaluating 
Geodetic 
Surveys 

Geodetic surveys focused on obtaining survey data of acceptable quality to use during project 
investigations. Geodetic surveys were conducted with a Trimble 5700 DGPS. The survey data 
conformed to Laboratory Information Architecture project standards IA-CB02, GIS Horizontal 
Spatial Reference System, and IA-D802, Geospatial Positioning Accuracy Standard for A/E/C/ 
and Facility Management. All coordinates were expressed as State Plain Coordinate System 
83, NM Central, U.S. feet coordinates. All elevation data were reported relative to the National 
Geodetic Vertical Datum of 1983. 
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Table B-1.0-1 (continued) 

Method Summary 

Management of 
Environmental 
Restoration 
Project Waste, 
Waste 
Characterization 

IDW is managed, characterized, and stored in accordance with an approved waste 
characterization strategy form that documents site history, field activities, and the 
characterization approach for each waste stream managed. Waste characterization complied 
with on- or off-site waste acceptance criteria. All stored IDW was marked with appropriate 
signage and labels. Drummed IDW was stored on pallets to prevent deterioration of containers. 
A waste storage area was established before waste was generated. Waste storage areas were 
located in controlled areas of the Laboratory to prevent unauthorized personnel from 
inadvertently adding or managing wastes. Each container of waste generated was individually 
labeled with the waste classification and item identification number and as radioactive (if 
applicable), immediately following containerization. All waste was segregated by classification 
and compatibility to prevent cross-contamination. Management of IDW is discussed in 
Appendix G. 

 

Table B-1.0-2 

SOPs Used for Sampling at SWMU 32-002(a) 

EP-DIR-QAP-0001, Quality Assurance Plan for the Environmental Programs 

SOP-5028, Coordinating and Evaluating Geodetic Surveys 

SOP-5055, General Instructions for Field Investigations 

SOP-5056, Sample Containers and Preservation 

SOP-5057, Handling, Packaging, and Transporting Field Samples 

SOP-5058, Sample Control and Field Documentation 

SOP-5059, Field Quality Control Samples 

SOP-5061, Field Decontamination of Equipment 

SOP-5181, Notebook and Logbook Documentation for Environmental Directorate Technical and Field Activities 

SOP-5238, Characterization and Management of Environmental Program Waste 

SOP-01.12, Field Site Closeout Checklist 

SOP-06.10, Hand Auger and Thin-Wall Tube Sampler 

SOP-06.33, Headspace Vapor Screening with a Photoionization Detector 

 

 



Appendix C 

Analytical Suites and Results and Analytical Reports 
(on DVD included with this document) 

 



32-002(a) Sample and Chain of Custody Reference for Analytical Data Package

FIELD SAMPLE ID CHAIN OF CUSTODY NO SAMPLE DATE

RE00-08-15140 08-1996 9/19/2008
RE00-08-15141 08-1996 9/19/2008
RE00-08-15140 08-1997 9/19/2008
RE00-08-15141 08-1997 9/19/2008
RE00-08-15142 08-2006 9/22/2008
RE00-08-15143 08-2006 9/22/2008
RE00-08-15144 08-2006 9/22/2008
RE00-08-15145 08-2006 9/22/2008
RE00-08-15146 08-2006 9/22/2008
RE00-08-15147 08-2006 9/22/2008
RE00-08-15142 08-2007 9/22/2008
RE00-08-15143 08-2007 9/22/2008
RE00-08-15144 08-2007 9/22/2008
RE00-08-15145 08-2007 9/22/2008
RE00-08-15146 08-2007 9/22/2008
RE00-08-15147 08-2007 9/22/2008
RE00-08-15142 08-2008 9/22/2008
RE00-08-15143 08-2008 9/22/2008
RE00-08-15144 08-2008 9/22/2008
RE00-08-15145 08-2008 9/22/2008
RE00-08-15146 08-2008 9/22/2008
RE00-08-15147 08-2008 9/22/2008
RE00-08-15142 08-2009 9/22/2008
RE00-08-15143 08-2009 9/22/2008
RE00-08-15144 08-2009 9/22/2008
RE00-08-15145 08-2009 9/22/2008
RE00-08-15146 08-2009 9/22/2008
RE00-08-15147 08-2009 9/22/2008
RE00-08-15148 09-12 10/1/2008
RE00-08-15149 09-12 10/1/2008
RE00-08-15150 09-12 10/1/2008
RE00-08-15151 09-12 10/1/2008
RE00-08-15152 09-12 10/1/2008
RE00-08-15153 09-12 10/1/2008
RE00-08-15154 09-12 10/1/2008
RE00-08-15155 09-12 10/1/2008
RE00-08-15156 09-12 10/1/2008
RE00-08-15157 09-12 10/1/2008
RE00-08-15148 09-13 10/1/2008
RE00-08-15149 09-13 10/1/2008
RE00-08-15150 09-13 10/1/2008
RE00-08-15151 09-13 10/1/2008
RE00-08-15152 09-13 10/1/2008
RE00-08-15153 09-13 10/1/2008
RE00-08-15154 09-13 10/1/2008
RE00-08-15155 09-13 10/1/2008
RE00-08-15156 09-13 10/1/2008
RE00-08-15157 09-13 10/1/2008
RE00-08-15148 09-14 10/1/2008
RE00-08-15149 09-14 10/1/2008

Sample and Chain of Custody Reference

1 of 3



32-002(a) Sample and Chain of Custody Reference for Analytical Data Package

FIELD SAMPLE ID CHAIN OF CUSTODY NO SAMPLE DATE

RE00-08-15150 09-14 10/1/2008
RE00-08-15151 09-14 10/1/2008
RE00-08-15152 09-14 10/1/2008
RE00-08-15153 09-14 10/1/2008
RE00-08-15154 09-14 10/1/2008
RE00-08-15155 09-14 10/1/2008
RE00-08-15156 09-14 10/1/2008
RE00-08-15157 09-14 10/1/2008
RE00-08-15148 09-15 10/1/2008
RE00-08-15149 09-15 10/1/2008
RE00-08-15150 09-15 10/1/2008
RE00-08-15151 09-15 10/1/2008
RE00-08-15152 09-15 10/1/2008
RE00-08-15153 09-15 10/1/2008
RE00-08-15154 09-15 10/1/2008
RE00-08-15155 09-15 10/1/2008
RE00-08-15156 09-15 10/1/2008
RE00-08-15157 09-15 10/1/2008
RE00-08-15181 09-3 9/29/2008
RE00-08-15182 09-3 9/29/2008
RE00-08-15194 09-3 9/29/2008
RE00-08-15181 09-4 9/29/2008
RE00-08-15182 09-4 9/29/2008
RE00-08-15194 09-4 9/29/2008
RE32-10-11451 10-1962 2/18/2010
RE32-10-11452 10-1962 2/18/2010
RE32-10-11453 10-1962 2/18/2010
RE32-10-11454 10-1962 2/18/2010
RE32-10-11455 10-1989 2/19/2010
RE32-10-11456 10-1989 2/19/2010
RE32-10-11457 10-1989 2/19/2010
RE32-10-11458 10-1989 2/19/2010
RE32-10-11463 10-1989 2/19/2010
RE32-10-11465 10-1989 2/19/2010
RE32-10-11459 10-2112 2/24/2010
RE32-10-11460 10-2112 2/24/2010
RE32-10-11445 10-2252 3/2/2010
RE32-10-11446 10-2252 3/2/2010
RE32-10-11449 10-2252 3/2/2010
RE32-10-11450 10-2252 3/2/2010
RE32-10-11461 10-2382 3/8/2010
RE32-11-4459 11-2754 6/24/2011
RE32-11-4460 11-2754 6/24/2011
RE32-11-4462 11-2754 6/24/2011
RE32-11-4463 11-2754 6/24/2011
RE32-11-4465 11-2754 6/24/2011
RE32-11-4466 11-2754 6/24/2011
RE32-11-4461 11-2754 6/24/2011
0132-96-0601 2017 4/24/1996
0132-96-0602 2017 4/24/1996
0132-96-0610 2017 4/24/1996
0132-96-0601 2018 4/24/1996

2 of 3



32-002(a) Sample and Chain of Custody Reference for Analytical Data Package

FIELD SAMPLE ID CHAIN OF CUSTODY NO SAMPLE DATE

0132-96-0602 2018 4/24/1996
0132-96-0610 2018 4/24/1996
0132-96-0601 2019 4/24/1996
0132-96-0602 2019 4/24/1996
0132-96-0610 2019 4/24/1996
0132-96-0604 2021 4/25/1996
0132-96-0606 2021 4/25/1996
0132-96-0604 2022 4/25/1996
0132-96-0606 2022 4/25/1996
0132-96-0604 2023 4/25/1996
0132-96-0606 2023 4/25/1996
0132-96-0607 2025 4/26/1996
0132-96-0608 2025 4/26/1996
0132-96-0607 2026 4/26/1996
0132-96-0608 2026 4/26/1996
0132-96-0607 2027 4/26/1996
0132-96-0608 2027 4/26/1996
0132-96-0609 2036 4/30/1996
0132-96-0609 2037 4/30/1996
0132-96-0609 2038 4/30/1996
0132-96-0616 2054 5/2/1996
0132-96-0616 2055 5/2/1996
0132-96-0616 2057 5/2/1996
0132-96-0751 2068 5/6/1996
0132-96-0751 2069 5/6/1996

3 of 3














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































