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Cross-Reference of NMED NOD Comments and 

Revisions to the Remedy Completion Report for Upper Los Alamos Canyon Aggregate Area, Former Technical Area 32 


NMEDNOD 
Comment 

No. 

-~~~-

Summary of NOD Comment Requirement 
Section(s) 

in Original Report 
Section{s) 

in Revised Report Nature of Revision 

General Comments 

1 Modify tables and text showing risk and 
hazard estimates to include at least two 
significant figures. 

--------

Appendix F; main text n/a* No revision. Risk and hazard results are 
presented per U.S. Environmental 
Protection Agency (EPA) guidance and 
standard risk assessment practice. 

2 For all sites containing volatile organic 
compounds (VOCs), revise the risk 
assessment to include evaluation for the 
indoor worker. Include a qualitative 
discussion in the risk assessment for 
inhalation of VOCs by a construction 
worker. 

Appendix F n/a No revision. The residential scenario is 
protective of other scenarios, including 
industrial, and there is no plume of VOCs at 
the site that could result in an exposure to a 
construction worker. 

3 The calculated risks and hazards from 
exposure via the vapor intrusion pathway 
were not added to the calculated risk and 
hazard estimates; revise cumulative 
risk/hazard calculations accordingly. 

Appendix F Main text sections 4.2.4, 
4.3.5, and 4.4.4; Appendix F, 
sections F-4.4.1, F-4.4.2, and 
F-4.4.3 

The calculated cancer risk and/or hazard 
index (HI) for the vapor intrusion pathway 
does not affect the total excess cancer risk 
or HI because the associated risks are 
much lower than that for soil. Text added 
for clarification. 

4 Resolve the inconsistencies and update 
the vapor intrusion results utilizing correct 
maximum detected concentrations. 

Appendix F Main text section 4.2.4; 
Appendix F, section F-4.2.1 , 
Tables F 4.2-13 and F·4.2·23 

The exposure point concentrations (EPCs) 
used in the vapor intrusion evaluations 
have been revised to reflect the maximum 
detected concentrations for each site as 
indicated in section F-4.1. 

EP2011-0063 February 2011 
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NMEDNOD 
Comment 

No. Summary of NOD Comment Requirement 
Section(s) 

in Original Report 
Section(s) 

in Revised Report Nature of Revision 

Specific Comments 

1 Revise text to describe all locations where 
vertical extent is not defined 

2 The Permittees did not explain why 
cadmium was not retained as a chemical 
of potential concern (COPC) and retained 
thallium and zinc, which were determined 
to be no different from background; revise 
text to correctly identify COPCs. 

Section 4.1.4, p. 13 

Section 4.2.4, pp. 16-17 

Main text, section 4.1.4 and 
6.0 

nfa 

In accordance with the approval with 
modifications for the Phase II investigation 
work plan for Upper Los Alamos Canyon 
Aggregate Area, received from the New 
Mexico Environment Department (NMED) 
on January 19, 2011, sampling results from 
the currently proposed sampling locations 
can be used to define the vertical extent of 
chromium and nickel at the locations cited 
in the comment. Therefore, chromium 
analysis will be added to the deeper 
samples collected from location 00-603582 
and chromium and nickel analyses will be 
added to the deeper samples collected at 
location 00-603585. 

No revision. Cadmium was not retained as 
a COPC in soil in revision 1 of the 
investigation report. No new soil samples 
were collected in 2010; therefore, the 
status of cadmium as a COPC in soil does 
not change. Thallium and zinc were 
retained as COPCs in soil in revision 1 of 
the investigation report for Upper 
Los Alamos Canyon Aggregate Area. No 
new soil samples were collected in 2010; 
therefore, the status of thallium and zinc as 
COPCs in soil does not change. 

EP2011-0063 2 February 2011 
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NMEDNOD 
Comment 

No. Summary of NOD Comment Requirement 
Section(s) 

in Original Report 
Section(s) 

in Revised Report Nature of Revision 

3 Arsenic must not be excluded from 
evaluation in the risk assessment. Modify 
text to state that COPCs at Solid Waste 
Management Unit (SWMU) 32-002(b) 
may pose unacceptable risks to residents 
and further evaluation or removal actions 
are necessary. 

Perform additional analyses to confirm 
residual mercury contamination does not 
pose a threat to the environment. 

Executive summary; 

Section 4.2.4, p. 19 

-

Executive summary; 
Main text, sections 4.2.4, 
4.2.5, 5.2, and 6.0; 
Appendix F, sections F-4.3.2, 
F-5.4.8, F-5.6.1, F-6.1, and 
F-6.2 

Text has been revised to clarify that risk 
from arsenic at the site is not incrementally 
above the risk from naturally occurring 
arsenic levels. 

Although the potential ecological risk from 
mercury to the earthworm is overestimated, 
text has been revised to indicate that 
additional evaluation of mercury will be 
performed to determine if a potential 
ecological impact is present. 

4 Retain cadmium as a COPC or explain 
why it should not be carried forward. 

Section 4.4.2, pp. 25-26 n/a No revision. Cadmium was not identified as 
a COPC at Area of Concern (AOC) 32-004 
in revision 1 of the investigation report. No 
new cadmium data were collected at 
AOC 32-004 in 2010; therefore, the status 
of cadmium as a COPC does not change. 

5 Revise the risk assessment for 
AOC 32-004 to include polycyclic 
aromatic hydrocarbons (PAHs) in the 
residential risk assessment. 

Section 4.4.4, p. 27 Main text, section 4.4.4; 
Appendix F, sections F-4.3.2 
and F-4.4.3 

The goal of the investigation and risk 
assessment is to evaluate risk from AOC 
32-004. There is abundant evidence that he 
PAHs are not coming from AOC 32-004 (a 
drainline and outfall from an office building 
that housed a radioactive source), but are 
the result of more recent non-Laboratory 
activities. Therefore, risk from PAHs is not 
evaluated. Text added for clarification. 

6 a. The Permittees may request a 
certificate of completion for AOC 32-003 

b. NMED disagrees with the Permittees 
recommendations for SWMU 32-002(b) 
and AOC 32-004. Revise based on this 
notice of disapproval (NOD). 

c. NMED agrees that further investigation 
is needed at SWMU 32-002(a) to define 
vertical extent of inorganic chemicals. 

Section 6.0, p. 31 

---- ------

Main text, Executive 
Summary. section 6.0 

a. Comment noted. 

b. Additional evaluation is proposed for 
SWMU 32-002(b). A complete analysis has 
been presented in responses to Specific 
Comment 5 to indicate that no further 
corrective action is necessary at 
AOC 32-004. 

c. Chromium and nickel analyses added to 
proposed deeper samples, as directed by 
NMED. 

EP2011-0063 3 February 2011 



NMEDNOD 
Comment 

No. Summary of NOD Comment Requirement 
Section(s) 

in Original Report 
Section(s) 

in Revised Report Nature of Revision 

7 Revise Figure 4.3-2 to include missing 
detections supplied in the provided table. 

Figure 4.3-2, p. 37 n/a No revision. Per the figure caption, only 
detected COPCs are shown on the figure. 

Uranium-235/236 at location 32-06372 was 
added to Plate 4. 

Barium, chromium, copper, lead, mercury, 
nickel, nitrate, and selenium at location 
00-603596 were added to Plate 5. 

8 Revise Plates 4 and 5 to include all 
detected analytes; the missing detections 
have been supplied in the NOD. 

Plates 4 and 5 Plates 4 and 5 

9 Clarify the criteria that were used to 
determine the selection of VOCs 
considered for this pathway, and modify 
the vapor intrusion calculations as 
necessary. 

Appendix F, 
Attachment F-2 

n/a No revision. The approach presented is 
consistent with NMED and EPA definitions 
of VOCs and analytical results as reported 
using appropriate EPA methods. 

10 Since fewer than eight samples are 
included in these datasets, maximum 
detected concentrations should be used 
as EPCs at SWMU 32-002(b) 
(cesium-137) and AOCs 32-003 (organic 
chemicals) and 32-004 (inorganic and 
organic chemicals). 

Appendix F, 
Tables F-3.3-1, F-3.3-7, 
and F-3.3-10 

n/a No revision. ProUCL calculates the 95% 
upper confidence limits (UCLs) with five or 
more samples if there are at least five 
detected concentrations in the data set. 
The results of these calculations are 
reviewed to determine whether they are 
representative of the data set and do not 
exceed the maximum concentration of the 
data set. If the UCL is representative (i.e., 
less than the maximum concentration), it is 
used instead of the maximum detected 
concentration as the EPC in the risk 
assessment. 

11 Revise the toxicity equivalency factor for 
heptachlorodibenzo-dioxin[1,2,3,4,6,7,8-] 
and all subsequent calculations that are 
affected. 

Appendix F, 
Tables F-3.3-4, F-3.3-5, 
and F.3.3-6 

Appendix F, Tables F-3.3-4, 
F-3.3-5, F.3.3-6, F-4.2-1, 
F-4.2-4, F-4.2 8, F-4.2-10, 
F-5.3-2, F-5.3-3, and F-5.4-5 

Tables and affected calculations have been 
revised accordingly. 

12 Revise Table F-3.3-6 to correct the 
maximum detected concentration of 
pentachlorodibenzofuran[1 ,2,3,7,8-] and 
correct any subsequent calculations that 
are affected. 

Appendix F, 
Table F-3.3-6 

Appendix F, Table F-3.3-6 Table and affected calculations have been 
revised accordingly. 

EP2011-0063 4 February 2011 



NMED NOD 
Comment 

No. Summary of NOD Comment Requirement 
Section(s) 

in Original Report 
Section(s) 

in Revised Report Nature of Revision 

13 Modify Tables F-4.2 2, F-4.2-11, F-4.2-34, 
and F-4.2-38 to include the correct 
residential and industrial soil screening 
levels (SSLs) for cyanide, and modify the 
hazard quotient (HQ) calculations and 
resulting His accordingly. 

Appendix F, 
Tables F-4.2-2, 
F-4.2-11, F-4.2-34, and 
F-4.2-38 

Appendix F, Tables F 4.2-2, 
F-4.2-11, F-4.2-34, and F-4.2
38 

Tables and affected calculations have been 
revised accordingly. 

14 Modify the tables to include the correct 
construction worker SSL (75.8 mg/kg) for 
Aroclor-1260. 

Appendix F, 
Tables F-4.2-7 and 
F-4.2-19 

Main text, sections 4.2.4 and 
4.3.5, Tables 4.1-3, 4.2-3, and 
4.3-3; Appendix F, sections 
F-4.2.1, F-4.2.2, F-4.4.1, and 
F-4.4-2, Tables F-4.2-7 and 
F-4.2-19 

Tables, text, and affected calculations have • 
been revised accordingly. 

15 Revise Tables F-4.2.8, F-4.2.19, and 
F-4.2-30 to include HQs for arsenic, bis(2
ethylhexyl)phthalate, methylene chloride, 
and 2,3,7,8-TCDD for accuracy. 

Appendix F, 
Tables F-4.2.8, F-4.2.19, 
and F-4.2-30 

Main text, section 4.2.4; 
Appendix F, Tables F-4.2-7, 
F-4.2.8, F-4.2.19, F-4.2-20, 
F-4.2-30, and F-4.2-31 

Tables, text, and affected calculations have 
been revised accordingly. 

16 Modify Table F-4.2-20 to include the 
correct EPC for zinc, and modify any 
calculations that are affected. 

Appendix F, 
Table F-4.2-20 

Appendix F, Tables F-4.2-20 
and F-4.2-22 

Tables, text, and affected calculations have 
been revised accordingly. 

17 

!-----. 

n/a 

Update the calculation to utilize the 
appropriate toxicity value (31 mg/m3

) for 
acetone, and include the updated results 
in Table F-4.2-36. 

Appendix F, 
Table F-4.2-36, 
Attachment F-2 

Main text, section 4.4.4; 
Appendix F, section F-4.2.3, 
Table F-4.2-36, Attachment 
F-2 (on CD) 

Johnson and Ettinger model spreadsheet 
has been revised. Table, text, and affected 
calculations have been revised accordingly. 

n/a Throughout Throughout Minor editorial changes were made 
throughout the document for the sake of 
correctness and clarity. 

~-----

*n/a =Not applicable. 

EP2011-0063 5 February 2011 
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Response to the Notice of Disapproval for the Remedy Completion Report 
for Upper Los Alamos Canyon Aggregate Area, Former Technical Area 32,  

Los Alamos National Laboratory, EPA ID No. NM0890010515, HWB-LANL-10-083, 
Dated January 25, 2011 

INTRODUCTION 

To facilitate review of this response, the New Mexico Environment Department’s (NMED’s) comments are 
included verbatim. The comments are divided into general and specific categories, as presented in the 
notice of disapproval. Los Alamos National Laboratory’s (LANL’s or the Laboratory’s) responses follow 
each NMED comment. This response contains data on radioactive materials, including source, special 
nuclear, and byproduct material. Information on radioactive materials and radionuclides, including the 
results of sampling and analysis of radioactive constituents, is voluntarily provided to NMED in 
accordance with U.S. Department of Energy policy. 

GENERAL COMMENTS 

NMED Comment 

1. The risk and hazard results have been rounded to one significant figure. Because several of the 
results are at or slightly above target levels, significant figures showing that results are actually 
slightly above target levels must be included. Modify tables and text showing risk and hazard 
estimates to include at least two significant figures. 

LANL Response 

1. The Laboratory acknowledges NMED’s concern about rounding results that are slightly above target 
levels, but believes this practice is appropriate and provides the following information to support the 
practice of rounding risk and hazard results to one significant figure.  

 The Laboratory follows standard risk assessment practice in presenting one significant figure to 
represent the estimated risk. U.S. Environmental Protection Agency (EPA) guidance (EPA 1989, 
008021, section 8.2 and Tables 8-2, 8-3, and 8-4) states that only one significant figure should be 
used when presenting risk. This is true whether risk results are slightly above the target levels, as 
cited in NMED’s comment, or not.  

 Rounding the calculated results to one significant figure does not reduce the amount of 
information in the result because the risk assessment calculations do not provide adequate 
precision to distinguish between results with two significant figures because of the uncertainties in 
exposure parameters, particularly with screening level assessments.  

 Given the conservative and protective nature of the risk analysis, particularly for a screening level 
assessment, it is adequate to represent the risk with one significant figure.  

 The target levels are a hazard index (HI) of 1 and a cancer risk of 1 × 10–5, which are also 
presented with one significant figure.  

In summary, given the conservative nature of the screening level assessment, representing risk with 
one significant figure is both appropriate and protective of human health and the environment. It is 
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also consistent with EPA guidance and standard practice. Based on the justification provided above, 
no revisions have been made to the risk assessment. 

NMED Comment 

2. The vapor intrusion pathway was evaluated for residents at sites containing volatile organic 
compounds (VOCs). This pathway is also complete for the industrial receptors and risks via the vapor 
intrusion pathway and must be evaluated for an indoor worker at all sites containing VOCs. Revise 
the risk assessment accordingly. 

In addition, the construction worker could also be exposed to VOCs volatilized into outdoor air. It is 
generally accepted that unless there is a trenching scenario where vapors could pond, the indoor air 
pathway is protective of the outdoor air pathway. However, a qualitative discussion of inhalation of 
VOCs by the construction worker must still be included in the risk assessment. Revise the risk 
assessment accordingly. 

LANL Response 

2. Former Technical Area 32 (TA-32) and the surrounding area is slated for mixed-use development in 
the future. The vapor-intrusion pathway was only evaluated for the residential scenario because it is 
the most protective of the two scenarios. The results indicate that a resident would not be adversely 
affected by this pathway because the residential risks are well below the NMED target risk levels. 
Because the residential scenario is more protective, the industrial (commercial) worker is also not 
affected, and no revision to the report is necessary.  

As indicated in NMED’s soil screening level (SSL) development document, the SSL for construction 
workers includes the exposure pathway for inhalation of dusts and volatiles (NMED 2009, 108070, 
pp. 3, 6–7). Therefore, the risk evaluation for construction workers already considers inhalation of 
volatile organic compounds (VOCs) volatilized into outdoor air. In addition, a VOC plume is not 
expected to be present at any of the TA-32 sites that could result in an exposure to a construction 
worker, based on the low concentrations (low µg/kg range) and infrequent detections (one to five per 
site) of VOCs. Therefore, an evaluation of the inhalation pathway of VOCs by a construction worker is 
not necessary, and no revisions to the risk assessment are warranted.  

NMED Comment 

3. For sites where the vapor intrusion pathway was evaluated, the calculated risks and hazards from 
exposure via the vapor intrusion pathway were not added to the calculated risk and hazard estimates 
from exposure to soil. Cumulative risk/hazard for all potential exposure scenarios must be evaluated 
when assessing total risk/hazard. Revise cumulative risks/hazard calculations accordingly. 

LANL Response 

3. The calculated cancer risk and/or HI for the vapor-intrusion pathway for each site does not affect the 
total excess cancer risk and HI because the associated risks are several orders of magnitude lower 
than those for soil. Therefore, the total excess cancer risk and HI for each site are essentially equal to 
those calculated for soil. Text has been revised in the risk appendix (Appendix F, sections F-4.4.1, 
F-4.4.2, and F-4.4.3) and main text (sections 4.2.4, 4.3.5, and 4.4.4) to clarify that the vapor-intrusion 
results do not impact the total excess cancer risk or HI.  
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NMED Comment 

4. Numerous inconsistencies were noted between exposure point concentrations (EPCs) used in vapor 
intrusion results and maximum detected concentrations. For example, the EPC in Table F-4.2-13 for 
methylene chloride (0.00489) is inconsistent with the maximum detected concentration of methylene 
chloride (0.014) mg/kg) at SWMU 32-002(b) presented in Table 4.2-3. The EPCs presented on 
Tables F-4.2-23 for methylene chloride (0.00799 mg/kg) are inconsistent with the maximum detected 
concentrations of methylene chloride (0.016 mg/kg) at AOC 32-003 presented on Table 4.3-3. 
Resolve the inconsistencies and update the vapor intrusion results utilizing correct maximum 
detected concentrations. 

LANL Response 

4. The exposure point concentrations (EPCs) used in the vapor-intrusion evaluations have been revised 
to reflect the maximum detected concentrations for each site as indicated in section F-4.1. 
Tables F-4.2-13 and F-4.2-23 have been revised accordingly. 

SPECIFIC COMMENTS 

NMED Comment 

1. Section 4.1.4, Summary of Nature and Extent for SWMU 32-002(a), page 13: 

Permittee’s Statement: The vertical extent is not defined for: 

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

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

 chromium and nickel at location 32-06372. 

NMED’s Comment: Chromium also increased with depth at sample locations 00-603584, 00-603585, 
00-603586, 00-603588, 00-603596, 32-06368 and 32-06372. Nickel also increased with depth at 
sample locations 00-603588, 00-603586 and 00-603596. Revise the text to correctly describe all 
locations and analytes where the vertical extent is not defined. 

LANL Response 

1. The remedy completion report does not evaluate information for locations where no additional data 
were collected during the 2010 accelerated corrective action at former TA-32 (i.e., locations 
00-603584, 00-603586, 00-603588, and 00-603596). This information was presented in the 
Investigation Report for Upper Los Alamos Canyon Aggregate Area, Revision 1 (LANL 2010, 
108528), and has not changed. However, nickel concentrations increase with depth at location 
00-603585, and nickel is above the maximum tuff background concentration (7 mg/kg) in the deepest 
sample at this location, which was sampled in 2010. Section 4.1.4 of the report has been revised to 
include this information. 

The remedy completion report and the Phase II Investigation Work Plan for Upper Los Alamos 
Canyon Aggregate Area (LANL 2010, 110860) proposed deeper sampling at three existing locations 
at Solid Waste Management Unit (SWMU) 32-002(a) to finalize the definition of vertical extent of 
inorganic chemicals of potential concern (COPCs) as indicated in NMED’s comment above. As 
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directed by NMED in their approval with modifications of the Phase II investigation work plan, dated 
January 19, 2011, “Sampling results from these three locations may be used to define the vertical 
extent of nickel and chromium at nearby locations” (NMED 2011, 111674). Therefore, chromium 
analysis will be added to the deeper samples collected from location 00-603582, and chromium and 
nickel analyses will be added to the deeper samples collected at location 00-603585, as directed by 
NMED. Section 6.0 of the report has been revised accordingly. 

NMED Comment 

2. Section 4.2.4, Summary of COPCs at SWMU 32-002(b), pages 16-17: 

According to Table 4.2-2, cadmium was detected above background values (BVs) in three surface 
soil samples, and five reported non-detects had detection limits above BVs in samples collected at 
Solid Waste Management Unit (SWMU) 32-002(b). The Permittees did not explain why cadmium was 
not retained as a constituent of potential concern (COPC) and evaluated in the noncarcinogenic risk 
screening for SWMU 32-002(b). The Permittees retained thallium and zinc which were determined, by 
statistical analyses, to be no different from background. Thallium and zinc should not be retained as 
COPCs. Revise the text to correctly identify COPCs. 

LANL Response 

2. No additional soil samples were collected at SWMU 32-002(b) during the 2010 accelerated corrective 
action at former TA-32; therefore, the COPCs for soil did not change from those presented in the 
investigation report (antimony, chromium, copper, lead, mercury, nitrate, silver, thallium, and zinc) 
(LANL 2010, 108528). 

Cadmium was not identified as a COPC in soil because none of the results exceeded the maximum 
background concentration of 2.6 mg/kg (LANL 2010, 108528, Appendix F, p. F-191). Cadmium was 
not detected above the tuff BV (nor did it have detection limits above the tuff BV) in any samples from 
SWMU 32-002(b). Therefore, cadmium was not retained as a COPC in soil or tuff at 
SWMU 32-002(b), and no revision to the remedy completion report is necessary. 

As presented in the investigation report (LANL 2010, 108528), thallium and zinc were identified as 
COPCs in soil at SWMU 32-002(b). The statistical analysis referenced in NMED’s comment pertains 
to thallium and zinc in tuff samples. Therefore, thallium and zinc were retained as soil COPCs but 
eliminated as tuff COPCs, and no revision to the remedy completion report is necessary. 

NMED Comment 

3. Section 4.2.4, Summary of Human Health Risk Screening, page 19: 

Permittee’s Statement: The total excess cancer risk for the residential scenario is 2 × 10-5, slightly 
above the NMED target risk level of 1 × 10-5. For the residential scenario, arsenic contributes to the 
cancer risk (6 × 10-6). The arsenic exposure point concentration is within the ranges of background 
concentrations and results in an overestimation of risk. Without arsenic, the total excess cancer risk is 
approximately 1 × 10-5, equivalent to the NMED target risk level. 
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NMED’s Comments: Arsenic must not be excluded from evaluation in the risk assessment for the 
following reasons: 

a. Statistical analyses conducted in Appendix E show that site concentrations of arsenic are 
different from background and are shown to be site-related. 

b. It is incorrect to compare Upper Confidence Limits (UCLs) with background comparison values. 
The background value (i.e., 95% upper tolerance limit) is used for point-to-point comparisons. 
Because the UCL is not a point estimate, it cannot be used as an estimate of an individual site 
observation for comparison to background threshold values. 

c. Site history indicates that inorganic chemicals (e.g., arsenic) may have been used at 
SWMU 32-002(b) (Section 2.2.1). 

Therefore, arsenic must not be excluded from the residential risk results. Modify the text to include 
arsenic in the final results and delete the text that states, “the arsenic exposure point concentration is 
within the ranges of background concentrations and results in an overestimation of risk.” Modify the 
text to state that COPCs at SWMU-32-004(b) may pose unacceptable risks to residents and that 
further evaluation and/or removal actions are necessary. 

Further, the refined ecological risk assessment indicates adverse risk may be present due to mercury. 
Perform additional analyses to confirm that residual contamination does not pose a threat to the 
environment. 

LANL Response 

3. The statistical analyses conducted in Appendix E are used to help identify COPCs. Because the site 
concentrations of arsenic are statistically different than the background data set, arsenic is identified 
as a COPC and is included for evaluation in the risk assessment as presented in section 4.2.4 and 
the risk appendix (Appendix F). This evaluation is done whether arsenic is site related, coming from 
an unrelated source, or is the result of local background variations. Although section 2.2.1 states that 
“Inorganic and organic chemicals may have also been used,” and arsenic is an inorganic chemical, 
there is no documented use of arsenic at the site, and arsenic was not noted to be present at 
elevated levels in sludge samples collected from the SWMU 32-002(b) septic tank (structure 32-08) at 
the time of removal (LANL 1992, 007668, p. 3-71). 

Because arsenic was identified as a COPC, it is included in the risk screening assessment to derive 
the total excess cancer risk for the residential scenario, as well as other scenarios. As is standard risk 
practice, the uncertainty analysis looks at whether the calculated risk is realistic and representative of 
exposure and site conditions. In this case, the arsenic EPC (2.421 mg/kg for residential and 
construction worker receptors, and 3.782 mg/kg for industrial and recreational receptors) is 
indistinguishable from naturally occurring arsenic across the site (soil BV = 8.17 mg/kg, and tuff BV = 
2.79 mg/kg). Therefore, the mean exposure across the site is similar to background. Because the 
calculated risk represents the total excess cancer risk to a receptor above what he/she is typically 
exposed to, the risk from arsenic is not included in the total estimate as it is not incrementally above 
the risk that would result from exposure to naturally occurring arsenic. Therefore, the risk is 
overestimated and the contribution from arsenic should not be included in the total risk estimate.  

If 95% upper confidence limits (UCLs) are calculated for the background data sets, the UCLs are 
4.6 mg/kg for soil and 1.1 mg/kg for Qbt 2, 3, 4. This results in potential risks of approximately  
3 × 10–6 for Qbt 2, 3, 4 and approximately 1 × 10–5 for soil. The combined data sets yield a UCL of 
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3.3 mg/kg, which results in a risk of approximately 8 × 10–6. These risk values are comparable to the 
risk calculated for arsenic at the site (6 × 10–6). Therefore, the risk from arsenic at the site is the same 
as the risk from background and should not be included in the final risk estimate.  

The main text (section 4.2.4) and Appendix F (sections F-4.3.2, F-4.4.1, and F-6.1) have been 
revised to clarify that the risk from arsenic at the site does not incrementally increase that which 
would result from exposure to naturally occurring levels of arsenic. 

Additional overestimation of the human health risk calculations is a result of using the maximum 
detected concentrations of benzo(a)pyrene and dibenz(a,h)anthracene as the EPCs (risk contribution 
of these COPCs is approximately 8 × 10–6). In the case of benzo(a)pyrene, the EPC is the maximum 
of four detected concentrations, while the dibenz(a,h)anthracene EPC is the only detected 
concentration. EPA guidance advises against using the maximum concentration as an EPC, so using 
a calculated value is deemed better than using the maximum (EPA 1989, 008021). EPA points out 
that the EPC term represents an individual’s average exposure from an exposure area during a long 
period of time; therefore, the EPC term should be estimated using an average value (such as a 95% 
UCL of the mean) and not the maximum detected concentration. It is unlikely that an individual will 
visit the location of the maximum detected concentration all of the time, and the use of this value 
results in a conservative (higher) estimate of the EPC term and associated risk. The maximum 
detected concentration is therefore not an accurate estimate of the EPC term, and the risk is further 
overestimated for the residential scenario. Given the additional uncertainty, the total excess cancer 
risk for the residential scenario likely does not exceed the NMED target level of 1 × 10–5. Text has 
been added to Appendix F (section F-4.3.2) for clarification. 

Although the Laboratory considers the potential ecological risk from mercury to the earthworm is 
overestimated, mercury concentrations as high as 48 mg/kg were detected in 1996 samples collected 
at SWMU 32-002(b). These locations will be resampled to confirm the presence of mercury at these 
elevated levels. Depending upon the results of the resampling, further analysis might be necessary 
(e.g., testing the soil using the earthworm toxicity and growth test) to determine if a potential 
ecological impact is present. The main text (executive summary and sections 4.2.5, 5.2, and 6.0) and 
Appendix F (sections F-5.4.8, F-5.6.1, and F-6.2) have been revised accordingly. 

NMED Comment 

4. Section 4.4.2, Sample Analytical Results, pages 25-26: 

According to Table 4.4-2, cadmium was detected above BVs in two surface soil samples and six 
reported non-detects had detection limits above BVs at SWMU 32-004. Retain cadmium as a COPC 
in risk evaluations or explain why is should not be carried forward. 

LANL Response 

4. No additional inorganic data were collected at Area of Concern (AOC) 32-004 during the 2010 
accelerated corrective action at former TA-32; therefore, the inorganic COPCs did not change from 
those presented in the investigation report (LANL 2010, 108528). Cadmium was not identified as a 
COPC at AOC 32-004 because none of the results exceeded the maximum background 
concentration of 2.6 mg/kg (LANL 2010, 108528, Appendix F, p. F-204). Therefore, no revision to the 
remedy completion report is necessary. 
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NMED Comment 

5. Section 4.4.4, Summary of Human Health Risk Screening, pages 27 and F-80: 

The Permittees assert that polynuclear aromatic hydrocarbons (PAHs) detected at AOC 32-004 are 
not site related and that the high concentrations of PAHs detected at sample location 32-06340 are 
the result of contamination from sources outside of the AOC 32-004 boundary. Thus, the Permittees 
excluded the PAH results from sample location 32-06340 from the final risk and hazard estimates. 

Results from sample location 32-06340 must not be excluded from the residential risk assessment for 
the following reasons: 

a. PAHs were detected at high concentrations in 1996, and additional PAH sampling was conducted 
in 2010 that confirmed the high concentrations of PAHs at AOC 32-004. 

b. PAHs are detected at multiple sampling locations at Area of Concern (AOC) 32-004, indicating 
that PAHs are pervasive throughout AOC 32-004 and that the removal of the sample location 
containing the highest concentrations of PAHs is not justified. 

c. Exposure to soil at AOC 32-004 via the ingestion, dermal, and inhalation pathways are complete. 
Human and ecological receptors would be exposed to all soisl at AOC 32-004. 

d. After the removal of sample location 32-06340 from the dataset, the residential risk (1.2E-5) still 
exceeds the target level of 1E-5. 

e. After the removal of sample location 32-06340 from the dataset, the residential Hazard Index (HI) 
of 1.2 also exceeds the target HI of one. 

Potential unacceptable risks for a resident may exist at AOC 32-004; further evaluation is therefore 
necessary. Revise the risk assessment at AOC 32-004 accordingly. 

LANL Response 

5. The Laboratory agrees that polycyclic aromatic hydrocarbons (PAHs) are present at elevated 
concentrations at AOC 32-004. However, the presence of PAHs is not related to AOC 32-004, which 
is a drainline and outfall that served a former office building with a vault room that housed a 
radioactive source. There is no source of PAHs associated with this AOC. Only one radionuclide, 
americium-241, was detected in one sample, collected near the outfall, at 0.091 pCi/g. Because 
radionuclides are the primary contaminants expected as a result of releases from the site, the single 
detection of a radionuclide at a low concentration is a strong indicator that discharges from the 
drainline were very limited, as would be expected from an office building.  

PAHs are not only pervasive at AOC 32-004, they are pervasive throughout former TA-32 and are 
pervasive in virtually all urban areas. PAHs in stormwater runoff from asphalt parking lots can result in 
soil and sediment contamination with total PAH concentrations in the range of 1 to 10 mg/kg (Simon 
and Sobieraj 2006, 111717). There is ample documentation regarding the ubiquitous presence of 
PAHs in the environment from sources such as asphalt. One such paper concludes “…the sensibility 
of conducting soil remediation to remove low concentrations of PAHs from the soil, particularly when 
the area is going to undergo future redevelopment, possibly with the addition of pavement, warrants 
serious consideration” (Simon and Sobieraj 2006, 111717). All of the Los Alamos County buildings at 
former TA-32 were demolished in 2010 to allow for future development, including retail 
establishments that will require significant areas of paved parking. 
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There is abundant evidence that PAHs at former TA-32 are the result of relatively recent non-
Laboratory activities. In addition to much of the area being paved, loose piles of asphalt were staged 
and street sweepers were cleaned out by Los Alamos County personnel on a regular basis in this 
area. Figures 1 and 2 show photographs, taken in March 2008, of the impact to the site from these 
activities. Personnel from NMED’s Hazardous Waste Bureau participated in a site walk at former 
TA-32 on July 25, 2006, approximately 50 yr after LANL had stopped all operations at former TA-32 
and turned the property over to Los Alamos County, which housed their Roads Division and 
Pavement Management Division at this location up until 2010. Participants on the site walk noted 
staining, rilling, and other evidence of runoff from the site. Photographs taken at former TA-32 
following remediation activities in 1996 indicate that significant impact may have occurred in the past 
14 yr (Figure 3).  

In addition to sources of PAHs located at former TA-32, there are sources of PAHs and other 
contaminants located upgradient of AOC 32-004. As presented in the Phase II and Voluntary 
Corrective Action Report for Potential Release Sites at TA-32 (LANL 1996, 059178) “Several possible 
sources of contamination located upgradient of TA-32 along Trinity Drive were anticipated to have an 
impact on the organic and metal concentrations detected in the PRS 32-004 outfall area. These 
sources include two auto repair shops, a car wash, a paint and body shop, and a gas station. To 
determine whether the contaminant levels in the outfall arm are associated with PRS 32-004, 
samples were collected from two locations upgradient from the outfall pipe (locations 32-06339 and 
32-06340).” Data from these samples showed that concentrations of organic and inorganic chemicals 
were “significantly greater” upgradient of the AOC 32-004 outfall, indicating that, with the exception of 
americium-241, contamination is not coming from AOC 32-004.  

Based on this information, it is reasonable to eliminate PAHs from the risk assessment in order to 
evaluate the risk from AOC 32-004, not non-Laboratory sources. Although it is true that human and 
ecological receptors will be exposed to soil at AOC 32-004, it is also true that these same receptors 
are exposed to PAHs in soil (and pavement) throughout former TA-32, the developed portions of 
Los Alamos County, and virtually any other urban area. It is neither practical nor reasonable to control 
that exposure in one small area, or to identify as unacceptable risk that is unrelated to Laboratory 
activities. 

For Parts d and e of Specific Comment 5, see response to General Comment 1. In addition, the 
majority of the remaining cancer risk is still because of PAHs that are unrelated to the AOC. These 
chemicals are present as a result of the run-on from upgradient sources, as described above, and not 
the AOC. The HI of 1.2 is due in part to lead (a hazard quotient [HQ] of 0.2) and an elevated detection 
limit for antimony (HQ = 0.4). The lead HQ can be evaluated separately because of the different 
mode of action for this inorganic COPC. The lead EPC (79.2 mg/kg) is below the residential SSL of 
400 mg/kg and does not present a hazard to a residential child. Without the lead HQ, the HI is equal 
to 1, which is the NMED target level (see section F-4.3.2, p. F-13). The antimony HQ is overestimated 
based on a 1996 elevated detection limit (12 mg/kg). More recent data from 2008 have lower 
detection limits (0.52 mg/kg maximum detection limit), and antimony is not detected above the BV in 
the 2008 samples. Using 0.52 mg/kg for antimony as the EPC results in an HQ of 0.02, and the HI is 
further reduced to approximately 0.6, which is below the NMED target level. The main text 
(section 4.4.4) and Appendix F (sections F-4.3.2 and F-4.4.3) have been revised accordingly. 



LA-UR-11-1176 (Supplement to LA-UR-10-6899) 9 February 2011 
EP2011-0063 

NMED Comment 

6. Recommendations, page 31: 

a. NMED agrees that the Permittees may request a certificate of completion for AOC 32-003. 

b. NMED does not agree with the Permittee’s recommendation that further corrective action is not 
necessary at SWMU 32-002(b) or AOC 32-004. Revise the recommendations based on 
comments provided in this NOD. 

c. NMED agrees with the Permittee’s recommendation for further investigation to define vertical 
extent of inorganic chemicals at SWMU 32-002(a). 

LANL Response 

6. a. Comment noted. 

b. Additional samples will be collected at SWMU 32-002(b) to verify elevated levels of mercury 
detected in 1996 samples, as specified in the response to Specific Comment 3.  

As presented in the response to Specific Comment 5, the Laboratory has presented a complete 
evaluation of risks associated with Laboratory operations at AOC 32-004. This evaluation 
supports the conclusion that no further corrective action is necessary at AOC 32-004.  

c.  Note that chromium and nickel analyses will be performed on samples collected at 
SWMU 32-002(a), as specified in the response to Specific Comment 1. 

NMED Comment 

7. Figure 4.3-2, page 37: 

Numerous inconsistencies were noted between the tables and figures. Several detections of 
inorganic chemicals at concentrations above background values (BVs) were not included in 
Figure 4.3-2. The missing detections are tabulated below. Revise Figure 4.3-2 to include the missing 
detections above BVs tabulated below. 

Detections of inorganic chemicals above BVs at AOC 32-003 not depicted 
in Figure 4.3-2 

Location ID Sample ID Analyte 
Concentration 

detected (mg/kg) 

00-603603  RE00-08-15209 lead 24.1 

00-603603  RE00-08-15210 lead 12.7 

00-603604  RE00-08-15204 magnesium  2230 

00-603604  RE00-08-15204  vanadium 21 

00-603604  RE00-08-15204 aluminum 14100 

00-603604  RE00-08-15204  cobalt 5 

00-603604 RE00-08-15204  lead 26.2 

00-603604  RE00-08-15204  arsenic 4.5 

00-603604  RE00-08-15204  barium 144 
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Detections of inorganic chemicals above BVs at AOC 32-003 not depicted 
in Figure 4.3-2 

Location ID Sample ID Analyte 
Concentration 

detected (mg/kg) 

00-603605  RE00-08-15213  lead 12.7 

00-603607  RE00-08-15219  barium 103 

00-603607  RE00-08-15218  chromium 18.7 

00-603607  RE00-08-15219  chromium  12.3 

00-603608  RE00-08-15217  barium 48.5 

00-603609  RE32-10-11387 aluminum 8970 

00-603609  RE32-10-11387 barium 52.4 

 

LANL Response 

7. For consistency with the figures in the investigation report (LANL 2010, 108528), only COPCs are 
presented in Figure 4.3-2, as indicated in the figure caption. The investigation report was produced 
before the current practice of showing all detected values above BVs (not just COPCs) in the figures 
was established. Aluminum, arsenic, barium, cobalt, lead, magnesium, and vanadium were not 
identified as inorganic COPCs at AOC 32-003. Chromium is a COPC at AOC 32-003; however, the 
data presented for location 00-603607 in samples RE00-08-15218 and RE00-08-15219 in the table 
above are qualified as nondetect (U). Therefore, no changes were made to Figure 4.3-2. 

NMED Comment 

8. Plates 4 and 5: 

Numerous inconsistencies were noted between various Tables and Plates. Uranium-235/236 was 
detected at 0.126 pCi/g, a concentration above background/fallout values (BVs/FVs), in sample ID 
0132-96-0607 at location 32-06372. However, the detection is not depicted in Plate 4. Similarly, 
several detections of inorganic chemicals, at concentrations above BVs, were not included in Plate 5. 
The missing detections are tabulated below. Revise Plates 4 and 5 to include all detected analytes. 

Detections of inorganic chemicals above BV s at AOC 32-002(b) not depicted 
in Plate 5 

Location ID Sample ID Analyte 
Concentration 

detected (mg/kg) 

00-603590 RE32-10-11442 sodium 2,840 

00-603596 RE00-08-15181 barium 55.1 

00-603596 RE00-08-15181 chromium 10.3 

00-603596 RE00-08-15181 copper 5.6 

00-603596 RE00-08-15181 lead 13.6 

00-603596 RE00-08-15181 mercury 0.546 

00-603596 RE00-08-15181 nickel 6.9 

00-603596 RE00-08-15181 nitrate 0.16 

00-603596 RE00-08-15181 selenium 0.34 
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Detections of inorganic chemicals above BV s at AOC 32-002(b) not depicted 
in Plate 5 

Location ID Sample ID Analyte 
Concentration 

detected (mg/kg) 

00-603596 RE00-08-15182 chromium 17.8 

00-603596 RE00-08-15182 nickel 9 

00-603596 RE00-08-15182 nitrate 0.13 

32-06312 0132-96-0325 cadmium 1.9 

32-06313 0132-96-0323 cadmium 1 

32-06344 0132-96-0801 cadmium 2.1 

32-06353 0132-96-0751 calcium 4,700 

32-06353 0132-96-0751 manganese 830 

32-06365 0132-96-0611 cobalt 3.6 

32-06366 0132-96-0612 calcium 2,500 

32-06377 0132-96-0614 cobalt 3.6 

 

LANL Response 

8. For consistency with the figures in the investigation report (LANL 2010, 108528), only COPCs are 
presented in Plates 4 and 5, as indicated by the plate captions. The investigation report was 
produced before the current practice of showing all detected values above BVs (not just COPCs) in 
the figures was established. Cadmium, calcium, cobalt, manganese, and sodium were not identified 
as inorganic COPCs at SWMU 32-002(b). Therefore, detected concentrations of these chemicals 
were not added to Plate 5. 

Uranium-235/236 is a COPC at SWMU 32-002(b). The detected concentration of 0.126 pCi/g in 
sample 0132-96-0607 at location 32-06372 was added to Plate 4. 

Barium, chromium, copper, lead, mercury, nickel, nitrate, and selenium are COPCs at 
SWMU 32-002(b). The detected concentrations of these COPCs in samples RE00-08-15181 and 
RE00-08-15182 at location 00-603596 were added to Plate 5, as applicable.  

NMED Comment 

9. Attachment F-2, Johnson and Ettinger Model Spreadsheets: 

The only VOCs evaluated for the vapor intrusion pathway are methylene chloride, 
trichlorofluoromethane, acetone, and tetrachloroethene. Other organic constituents detected at Upper 
Los Alamos Canyon Aggregate Area, such as anthracene and pyrene, are considered VOCs. The 
Johnson and Ettinger User’s Guide also considers fluoranthene, benzo(g,h,i)perylene, and chrysene 
to be VOCs. Clarify the criteria that were used to determine the selection of VOCs considered for this 
pathway and modify the vapor intrusion calculations as necessary. 
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LANL Response 

9. Other than methylene chloride, trichlorofluoromethane, acetone, and tetrachloroethene, the organic 
chemicals mentioned in the comment are not considered VOCs by EPA and NMED and are therefore 
not included in the vapor-intrusion pathway evaluation. VOCs are defined by EPA and NMED as 
chemicals with Henry’s law constants greater than 10–5 atm-m3/mol and molecular weights less than 
200 g/mol (e.g., NMED 2009, 108070, p. 7). Chrysene, fluoranthene, benzo(g,h,i)perylene, and 
pyrene have Henry’s law constants less than 10–5 atm-m3/mol and molecular weights equal to or 
greater than 200 g/mol. Anthracene has a Henry’s law constant less than 10–5 atm-m3/mol and a 
molecular weight less than 200 g/mol. For these reasons, chrysene, fluoranthene, 
benzo(g,h,i)perylene, pyrene, and anthracene are considered semivolatile organic compounds 
(SVOCs) rather than VOCs. In addition, these PAHs are analyzed by method EPA SW-846:8270C for 
SVOCs, not method EPA SW-846:8260B for VOCs. Based on this information, no revision to the 
remedy completion report is necessary. 

NMED Comment 

10. Attachment F-2, Johnson and Ettinger Model Spreadsheets, Tables F-3.3-1, F-3.3-7, and 
F-3.3-10: 

95% UCLs were calculated for EPCs for several constituents with datasets containing fewer than 
8 samples (i.e., number of analyses). The ProUCL User’s Guide advises that, “Datasets with fewer 
than 8 to 10 observations cannot be considered representative and reliable enough to make 
important cleanup and remediation decisions.” In addition, Section 1.4.2 of the Report specifically 
states that statistical analyses are not valid if there are fewer than 10 data points. Since fewer than 
eight samples are included in these datasets, maximum detected concentrations should be used as 
EPCs at SWMU 32-002(b) (cesium-137), AOCs 32-003 (organics) and 32-004 (inorganics and 
organics). Consequently, risks and hazards have been underestimated for the industrial and 
recreational scenarios. Modify Tables F-3.3-1, F-3.3-7, and F-3.3-10 to include maximum detected 
concentrations as EPCs, and revise all subsequent risk and hazard calculations that would be 
affected by the use of maximum detected concentrations as EPCs. 

LANL Response 

10. ProUCL calculates the 95% UCLs with five or more samples if there are at least five detected 
concentrations in the data set. The results of these calculations are reviewed to determine whether 
they are representative of the data set and do not exceed the maximum concentration of the data set. 
If the UCL is representative (i.e., less than the maximum concentration), it is used instead of the 
maximum detected concentration as the EPC in the risk assessment. EPA guidance advises against 
using the maximum concentration as an EPC, so using a calculated value is deemed more 
representative than using the maximum (EPA 1989, 008021).  

EPA points out that the EPC term represents an individual’s average exposure from an exposure 
area during a long period of time; therefore, the EPC term should be estimated using an average 
value (such as a 95% UCL of the mean) and not the maximum detected concentration. It is unlikely 
that an individual will visit the location of the maximum detected concentration all of the time, and the 
use of this value results in an overestimate of the EPC term and associated risk. The objective is to 
compute an accurate estimate of the EPC term. When a UCL exceeds the maximum detected value, 
ProUCL displays a warning message. This message was not displayed in any of the instances when 
fewer than eight samples and five or more detects were used to calculate a UCL. Therefore, the UCL 



LA-UR-11-1176 (Supplement to LA-UR-10-6899) 13 February 2011 
EP2011-0063 

is reasonably representative of the data set and is a much more realistic EPC term (not an 
underestimate) than the maximum detected concentration. Furthermore, the warnings provided by 
ProUCL and the ProUCL guidance do not prohibit the use of values calculated with five to seven 
samples, they simply warn that the values may not be reliable or representative. The Laboratory 
believes that the approach used not only for the TA-32 report but for many other reports reviewed and 
approved by NMED is an appropriate and consistent use of the ProUCL program. The potential risk 
estimated by using these UCLs is also representative and appropriate. No revision to the remedy 
completion report is necessary. 

NMED Comment 

11. Attachment F-2, Johnson and Ettinger Model Spreadsheets, Tables F-3.3-4, F-3.3-5, and F.3-6: 

The toxicity equivalency factor (TEF) of 0.001 listed for heptachlorodibenzo-dioxin[1,2,3,4,6,7,8-] is 
inconsistent with the 2005 TEF value of 0.01 listed on 
http://www.who.int/ipcs/assessment/tef_update/en/index.html.This has resulted in an underestimation 
of the EPC for 2,3,7,8-TCDD equivalent for the industrial, recreational, ecological, construction 
worker, and residential scenarios at SWMU 32-002(b). Revise the TEF for heptachlorodibenzo-
dioxin[1,2,3,4,6,7,8-] and all subsequent calculations that would be affected. 

LANL Response 

11. The toxicity equivalency factor for heptachlorodibenzodioxin[1,2,3,4,6,7,8-] in Tables F-3.3-4, F-3.3-5, 
and F.3.3-6 and all subsequent calculations have been revised. Tables F-4.2-1, F-4.2-4, F-4.2-8, 
F-4.2-10, F-5.3-2, F-5.3-3, and F-5.4-5 have also been revised accordingly. 

NMED Comment 

12. F-2, Johnson and Ettinger Model Spreadsheets, Table F-3.3-6: 

An EPC of 1.6754E-7 mg/kg is listed for pentachlorodibenzofuran[1,2,3,7,8-]. This is inconsistent with 
the maximum detected concentration of 2.3E-7 mg/kg listed on Table F-3.3-3. Revise Table F-3.3-6 
accordingly and any subsequent calculations that would be affected. 

LANL Response 

12. The EPC for pentachlorodibenzofuran[1,2,3,7,8-] in Table F-3.3-6 and all subsequent calculations 
have been revised.  

NMED Comment 

13. F-2, Johnson and Ettinger Model Spreadsheets, Tables F-4.2-2, F-4.2-11, F-4.2-34, and F-4.2-38: 

The residential soil screening level, 15,600 mg/kg, and industrial soil screening level, 227,000 mg/kg, 
for cyanide are inconsistent with the NMED Soil Screening Levels (SSLs) values of 1,560 mg/kg and 
22,700 mg/kg, respectively. Because the screening levels that were used are greater than the values 
listed in the SSLs, residential and industrial hazards have been underestimated. Modify Tables 
F-4.2-2, F-4.2-11, F-4.2-34, and F-4.2-38 to include the correct residential and industrial SSLs for 
cyanide, and modify the hazard quotient (HQ) calculations and resulting hazard indices accordingly. 
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LANL Response 

13. Tables F-4.2-2, F-4.2-11, F-4.2-34, and F-4.2-38 and the calculations have been revised accordingly. 

NMED Comment 

14. F-2, Johnson and Ettinger Model Spreadsheets, Tables F-4.2-7 and F-4.2-19: 

The screening level for aroclor-1260 for the construction worker scenario (7.58 mg/kg) is inconsistent 
with the SSL value of 7.58. It is noted that the incorrect screening level is more conservative than the 
SSL value and correction of this value would not affect the results of the risk assessments in 
Tables F-4.2-7 and F-4.2-19. Modify the tables to include the correct construction worker SSL 
(75.8 mg/kg) for aroclor-1260. 

LANL Response 

14. Tables F-4.2-7 and F-4.2-19 have been revised accordingly. The construction worker SSL for 
Aroclor-1260 has also been revised in Tables 4.1-3, 4.2-3, and 4.3-3 in the main text of the report. In 
addition, the main text (sections 4.2.4 and 4.3.5) and Appendix F (sections F-4.2.1, F-4.2.2, F-4.4.1, 
and F-4.4-2) have been revised.  

NMED Comment 

15. F-2, Johnson and Ettinger Model Spreadsheets, Tables F-4.2-8, F-4.2-19, and F-4.2-30: 

Noncarcinogenic hazards for the construction worker scenario were not calculated for 
SWMU 32-002(b), AOC 32-003 and AOC 32-004 for one or more of the following COPCs: arsenic, 
bis(2-ethylhexyl)phthalate, methylene chloride, and 2,3,7,8-TCDD. The construction worker SSLs for 
these constituents are based on noncarcinogenic endpoints and should be evaluated as 
noncarcinogens and included on Tables F-4.2.8, F-4.2.19, and F-4.2-30 for the construction worker 
scenario. The hazard indices for the construction worker have been slightly underestimated at 
SWMU 32-002(b), AOC 32-003 and AOC 32-004, as they currently do not include the evaluation of 
these constituents. It is noted that the addition of arsenic, bis(2-ethylhexyl)phthalate, methylene 
chloride, and 2,3,7,8-TCDD to the hazard index calculations would most likely not affect the overall 
conclusions of the risk assessments. Revise Tables F-4.2.8, F-4.2.19, and F-4.2-30 to include hazard 
quotients (HQs) for arsenic, bis(2-ethylhexyl)phthalate, methylene chloride, and 2,3,7,8-TCDD for 
accuracy. 

LANL Response 

15. Tables F-4.2-7, F-4.2.8, F-4.2.19, F-4.2-20, F-4.2-30, and F-4.2-31 and the calculations have been 
revised accordingly. 

NMED Comment 

16. F-2, Johnson and Ettinger Model Spreadsheets, Table F-4.2-20: 

The EPC utilized for zinc (43.85 mg/kg) is inconsistent with the EPC of 40.58 mg/kg listed on 
Table F-3.3-9. It is noted that the overall results of the risk assessment are not affected by this 
inconsistency since the EPC that was used is greater than the EPC listed on Table F-3.3-9 and 
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results in a more conservative risk estimate. Modify Table F-4.2-20 to include the correct EPC and 
modify any calculations that would be affected. 

LANL Response 

16. Tables F-4.2-20 and F-4.2-22 and the calculations have been revised accordingly. 

NMED Comment 

17. F-2, Johnson and Ettinger Model Spreadsheets, Table F-4.2-36: 

Supporting Johnson and Ettinger spreadsheets indicate that a reference concentration (RfC) of 
0.35 mg/m3 was used to calculate the risk-based indoor soil concentration for acetone. The currently 
accepted RfC for acetone, listed in the SSLs, is 31 mg/m3. It is noted that the RfC of 0.35 mg/m3 that 
was utilized in the calculation results in a more conservative risk estimate and would not affect the 
overall results. Regardless, update the calculation to utilize the appropriate toxicity value (31 mg/m3) 
for acetone and include the updated results on Table F-4.2-36. 

LANL Response 

17. The spreadsheets have been modified to include the updated reference concentration for acetone, 
and the risk-based value has been recalculated. The results in Table F-4.2-36 and the relevant text 
have been revised.  
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Figure 1 Piles of asphalt and street-sweeper contents in the south-central portion of former 
TA-32 near the canyon edge (March 2008) 
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Figure 2 Runoff and debris in the south-central portion of former TA-32 near the canyon edge 
(March 2008) 
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Figure 3 Same area as shown in Figure 2,  
following remediation in 1996 
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EXECUTIVE SUMMARY 

This remedy completion report presents the results of the accelerated corrective action (ACA) activities at 
Solid Waste Management Units (SWMUs) 32-002(a) and 32-002(b) and Areas of Concern (AOCs) 32-003 
and 32-004 at former Technical Area 32 (TA-32) in the Upper Los Alamos Canyon Aggregate Area at 
Los Alamos National Laboratory (the Laboratory). The ACA activities were conducted in 2010 in 
accordance with the ACA work plan approved by the New Mexico Environment Department in 
January 2010. 

The objectives of the ACA were to (1) conduct limited soil removal to reduce potential risk at specific 
locations where residential soil screening levels were exceeded and (2) collect samples to finalize the 
determination of the extent of contamination. 

The analytical data presented in this report indicate the nature and extent of contamination are defined at 
SWMU 32-002(b) and AOCs 32-003 and 32-004. All three sites have been determined to pose no 
potential unacceptable risk or dose to human health from Laboratory releases under the residential 
scenario. AOCs 32-003 and 32-004 also do not pose potential risk to ecological receptors. No further 
investigation or remediation activities are warranted at these two sites. However, elevated mercury 
concentrations were detected at SWMU 32-002(b) based on the 1996 samples, resulting in an elevated 
hazard index for the earthworm. This site requires further evaluation. 

Sampling results show that the vertical extent of inorganic chemicals has not been defined for 
SWMU 32-002(a). Therefore, human health and ecological risk assessments were not performed. 
Additional sampling to determine the extent of contamination at SWMU 32-002(a) will be implemented as 
part of the Phase II investigation of the Upper Los Alamos Canyon Aggregate Area. Additional sampling 
has been proposed in the Phase II investigation work plan for Upper Los Alamos Canyon Aggregate Area 
to address the vertical extent of inorganic chemicals at SWMU 32-002(a). 
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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. 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 40 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), areas of concern 
(AOCs), or consolidated units. 

This remedy completion report describes the accelerated corrective action (ACA) activities conducted in 
2010 to complete the investigation of two SWMUs and two AOCs associated with former Technical Area 
32 (TA-32). The activities described in this report were conducted according to the approved ACA work 
plan (LANL 2009, 108332; NMED 2010, 108455). SWMUs 32-002(a) and 32-002(b) and AOCs 32-003 
and 32-004 are part of the Upper Los Alamos Canyon Aggregate Area. 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 and AOCs addressed in this 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 constituents. DOE regulates cleanup of radioactive contamination, pursuant to DOE Order 
5400.5, 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 Location of ACA Activities 

Former TA-32 is located within the Upper Los Alamos Canyon Aggregate Area (Figure 1.0-1). It was a 
small medical research facility consisting of three laboratories, an office building, a warehouse, a valve 
house, and a transformer station. It is located within the townsite of Los Alamos, approximately 400 ft 
east of Knecht Street and 400 ft south of Trinity Drive. Various Los Alamos County buildings and 
operations now occupy the area, and DOE owns the land south of the mesa top. 

1.2 Purpose of ACA Activities 

The ACA activities were conducted because Los Alamos County plans to develop the area for 
commercial and residential use in the near future. The objectives of the ACA were to (1) conduct limited 
soil removal to reduce potential risk at specific locations where residential soil screening levels (SSLs) 
were exceeded and (2) collect samples to finalize the determination of the extent of contamination. 
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1.3 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 ACA activities conducted for 
each site in 2010 are presented in section 4, along with analytical results, risk-screening results, 
deviations from the approved ACA work plan (LANL 2009, 108332; NMED 2010, 108455), and final site 
conditions. Sections 5 and 6 present conclusions and recommendations, respectively, based on the 
results of this ACA and previous investigations. The references cited in this report and the map data 
sources are listed in section 7.  

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 ACA. 
Appendix C provides the analytical results of the samples collected during current and previous 
investigations. Appendix D presents the analytical program implemented for chemical analysis and data 
quality control. Appendix E presents the box plots and the results of statistical texts. Appendix F presents 
risk assessments. Appendix G describes the storage and disposal of investigation-derived waste (IDW) 
and provides available waste documentation. 

1.4 Data Review 

Data discussed in this report are the analytical results from samples collected during previous and current 
investigations. Samples were shipped through the Sample Management Office (SMO) 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 nature and extent of contamination, 
calculate exposure point concentrations, and conduct risk-screening assessments. Data collected during 
this ACA were combined with data collected previously if the previous data met current data quality 
requirements. Complete data sets for all sites investigated are provided on the DVD included in 
Appendix C of this report. Analytical data packages, sample collection logs, and chain-of-custody forms 
are also provided in Appendix C. Analytical methods used and data-quality assessments, including 
assignment of data qualifiers, are presented in Appendix D. The data qualifiers used are defined in 
Appendix A. 

1.4.1 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. 

Sample media encountered in this ACA include soil (all soil horizons, designated by the media code 
ALLH or SOIL); fill material (media code FILL); alluvial sediment (media code SED), and Bandelier Tuff 
(media codes QBT2, QBT3, and QBT4). Because no separate BVs are available for fill material, fill 
samples are evaluated by comparing them with soil BVs (LANL 1998, 059730). In this report, the 
discussions of site contamination in soil include fill samples with soil samples in sample counts and 
comparisons to background. Fill samples are not discussed separately from soil. 

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 
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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 
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 only to surface soil and sediment samples (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. 

1.4.2  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 was detected in any samples at the 
site. 

Comparisons between site (SWMU, AOC, or consolidated unit) 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). 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 
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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 
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 are 
presented in Appendix E. 

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. All box plots are presented in 
Appendix E. 

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 were 
removed after 1954. Currently, the mesa-top portion of former TA-32 is owned by Los Alamos County and 
is almost entirely covered by asphalt. The area was used to store equipment and materials for road work 
and maintenance, including asphalt, road salt, and other materials. Street sweepers and other vehicles 



Upper Los Alamos Canyon Aggregate Area Former TA-32 Remedy Completion Report, Revision 1  

 5  

were also emptied and cleaned at this location. However, the County recently removed all structures from 
the site in preparation for redevelopment. 

Four sites are addressed in this report: two septic systems that served former buildings 32-01 and 32-02 
[SWMUs 32-002(a) and 32-002(b)], a former transformer station (AOC 32-003), and the drainline and 
outfall that served former building 32-03 (AOC 32-004). These four sites are shown on Plate 1. 

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). The septic system 
was installed in 1944 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 VCA (LANL 1996, 059178).  

2.1.2 Summary of Previous Investigations 

During the 1993 Phase I Resource Conservation and Recovery Act facility investigation (RFI) conducted 
at TA-32, it was discovered that the previously identified location of SWMU 32-002(a) was incorrect and 
no samples were collected at SWMU 32-002(a) (LANL 1995, 048944). A Phase II investigation was 
recommended to determine how much of the influent drainline remained and whether any releases had 
occurred in the soil surrounding the drainline. 

During the Phase II RFI and voluntary corrective action (VCA) conducted at SWMU 32-002(a) in 1996, 
inlet drainlines associated with the former SWMU 32-002(a) septic system were removed (LANL 1996, 
059178). Confirmation samples were collected from nine locations beneath the former drainlines. The 
drainline samples were analyzed for target analyte list (TAL) metals, semivolatile organic compounds 
(SVOCs), volatile organic compounds (VOCs), gamma-emitting radionuclides, isotopic plutonium, isotopic 
uranium, and tritium. In addition, samples were collected from nine locations and analyzed for TAL 
metals, SVOCs, isotopic plutonium, isotopic uranium, americium-241, and tritium to characterize the 
outfall area shared by SWMUs 32-002(a) and 32-002(b). Based on the results of the sampling, a small 
amount of soil (approximately 1 ft3) was removed to reduce levels of Aroclor-1260 at the outfall. 

During the 2008 Upper Los Alamos Canyon Aggregate Area investigation, 18 samples were collected 
from nine locations at depths ranging from 0 to 9.5 ft bgs (LANL 2010, 108528). All 18 samples were 
analyzed for TAL metals, perchlorate, nitrate, total cyanide, dioxins/furans, polychlorinated biphenyls 
(PCBs), SVOCs, VOCs, americium-241, gamma-emitting radionuclides, isotopic plutonium, isotopic 
uranium, strontium-90, and tritium. 

Decision-level data from the Phase II RFI/VCA and 2008 investigation indicated the lateral and vertical 
extent of the inorganic, organic, and radionuclide COPCs were defined at SWMU 32-002(a), except for 
the vertical extent of barium, chromium, and nickel. In addition, concentrations of arsenic (maximum 13 
mg/kg), mercury (maximum 43 mg/kg), and lead (maximum 530 mg/kg) above the residential SSLs were 
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reported in one 1996 sample. Sampling results were presented in the investigation report, which 
recommended limited soil removal (LANL 2010, 108528). 

2.2 SWMU 32-002(b) 

2.2.1 Site Description and Operational History 

SWMU 32-002(b) is a former septic system that served former buildings 32-01 and 32-02 (Plate 1). 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 it 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 SWMU 32-002(b) septic system, which also received effluent from 
former building 32-02, the medical research annex. The outfall of SWMU 32-002(b) 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. 

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(b).  

2.2.2 Summary of Previous Investigations 

During the 1993 Phase I RFI conducted at SWMU 32-002(b), samples were collected from the former 
location of the septic tank (four samples), the outfall area (six samples), and the drainlines (eight 
samples) (LANL 1995, 048944). As a result of the findings of the 1993 RFI, further investigation was 
recommended; however, none of the 1993 data are decision-level quality. 

During the Phase II RFI and VCA conducted at SWMU 32-002(b) in 1996, inlet drainlines associated with 
the former SWMU 32-002(b) septic system were removed (LANL 1996, 059178). Confirmation samples 
were collected from five locations beneath the former drainlines, and two samples were collected at the 
bottom of the former septic tank excavation. The drainline samples were analyzed for TAL metals, 
SVOCs, VOCs, gamma-emitting radionuclides, isotopic plutonium, isotopic uranium, and tritium; the 
septic tank footprint samples were analyzed for TAL metals, gamma-emitting radionuclides, isotopic 
plutonium, and isotopic uranium. In addition, samples were collected from nine locations and analyzed for 
TAL metals, SVOCs, isotopic plutonium, isotopic uranium, americium-241, and tritium to characterize the 
outfall area shared by SWMUs 32-002(a) and 32-002(b). Based on the results of the sampling, a small 
amount of soil (approximately 1 ft3) was removed to reduce levels of Aroclor-1260 at the outfall. 

During the 2008 Upper Los Alamos Canyon Aggregate Area investigation, 22 samples were collected 
from 11 locations at depths ranging from 0.0 to 8.5 ft bgs (LANL 2010, 108528). All 22 samples were 
analyzed for TAL metals, perchlorate, nitrate, total cyanide, dioxins/furans, PCBs, SVOCs, VOCs, 
americium-241, gamma-emitting radionuclides, isotopic plutonium, isotopic uranium, strontium-90, and 
tritium. 

Decision-level data from the Phase II RFI/VCA and 2008 investigation indicated the lateral and vertical 
extent of the inorganic, organic, and radionuclide COPCs were defined at SWMU 32-002(b), except for 
the vertical extent of barium, chromium, and nickel. Sampling results are presented and discussed in the 
investigation report (LANL 2010, 108528). 
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2.3 AOC 32-003 

2.3.1 Site Description and Operational History 

AOC 32-003 is the former location of a transformer station (structure 32-10) (Plate 1), which consisted of 
three transformers on a wooden platform suspended on poles approximately 20 ft off the ground. 
AOC 32-003 was discovered northwest of the SWMU 32-002(b) septic tank and directly south of former 
building 32-01 during the 1993 Phase I RFI at former TA-32. The pile of wood debris at this location was 
initially thought to be the location of the SWMU 32-002(a) septic tank (LANL 1995, 048944).  

2.3.2 Summary of Previous Investigations 

The Phase I RFI analytical results from the samples collected in the immediate area of the transformer 
station indicated the presence of PCBs (LANL 1995, 048944, p. 34). As a result of the 1993 RFI findings, 
further investigation was recommended; however, none of the 1993 data are decision-level quality. 

A Phase II RFI and VCA were conducted at AOC 32-003 in 1996 (LANL 1996, 059178). Remedial 
activities included excavation of contaminated soil at AOC 32-003. Confirmation samples were collected, 
and the results indicated the PCB cleanup goal of 10 mg/kg had been met (LANL 1996, 059178, p. 51). 
However, data from the 1996 RFI and VCA are screening-level data. The excavation was backfilled with 
clean fill material from the Los Alamos County landfill stockpile. 

During the 2008 Upper Los Alamos Canyon Aggregate Area investigation, 24 samples were collected 
from 12 locations at depths ranging from 0 to 8 ft bgs. All 24 samples were analyzed for TAL metals, 
PCBs, SVOCs, and VOCs. 

Decision-level data from the 2008 investigation indicated the lateral and vertical extent of the inorganic 
and organic COPCs were defined at AOC 32-003, except for the vertical extent of chromium and nickel, 
the lateral extent of Aroclor-1260 to the east, and the lateral extent of polycyclic aromatic hydrocarbons 
(PAHs) to the east, south, and west. In addition, concentrations of Aroclor-1260 (maximum 26 mg/kg) 
exceeded the residential SSL at one location, warranting limited soil removal. Sampling results are 
presented and discussed in the investigation report (LANL 2010, 108528). 

2.4 AOC 32-004 

2.4.1 Site Description and Operational History 

AOC 32-004 consists of a former drainline and outfall that served former building 32-03 and discharged to 
Los Alamos Canyon. Building 32-03 was an office building and contained a vault room where a 
radioactive source was stored. The drainline at AOC 32-004 led directly to an outfall at the edge of the 
mesa without passing through a septic tank. Building 32-03 was removed when TA-32 was 
decommissioned in 1954 (LANL 1995, 048944). 

2.4.2 Summary of Previous Investigations 

During the 1993 Phase I RFI activities at former TA-32, the drainline and outfall were identified in 
engineering drawings (LANL 1995, 048944). A Phase II investigation was recommended to determine 
whether the drainline had been removed previously and whether any releases had occurred in the soil 
surrounding the drainline. 
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During the 1996 Phase II RFI and VCA conducted at AOC 32-004, the 37.5-ft section of the drainline 
located on Los Alamos County property was removed (LANL 1996, 059178). Because the drainline was 
found not to be contaminated, the portion of the drainline located on DOE property was left in place and 
grouted at both ends. A confirmation sample was collected at each of two locations beneath the removed 
section of drainline, one from a depth of 2.5 to 3.0 ft bgs and the other from a depth of 3.0 to 3.5 ft bgs. 
Additionally, seven samples were collected from five locations at depths ranging from 0 to 1 ft bgs, 
including four locations within and below the outfall area and one location upgradient of the outfall. The 
samples were analyzed for TAL metals, SVOCs, americium-241, gamma-emitting radionuclides, isotopic 
plutonium, isotopic uranium, and tritium; the sample collected at the upgradient location was analyzed for 
TAL metals and SVOCs. 

During the 2008 Upper Los Alamos Canyon Aggregate Area investigation, three samples were collected 
from one location at depths ranging from 0 to 6 ft bgs. All three samples were analyzed for TAL metals, 
perchlorate, nitrate, total cyanide, PCBs, SVOCs, VOCs, americium-241, gamma-emitting radionuclides, 
isotopic plutonium, isotopic uranium, strontium-90, and tritium. 

Decision-level data from the 1996 Phase II RFI/VCA and the 2008 investigation indicate the lateral and 
vertical extent of the inorganic, organic, and radionuclide COPCs are defined at AOC 32-004. No 
potential unacceptable risks or doses to human health exist under the construction worker scenario. 
However, potential unacceptable risks to human health exist under the industrial and residential 
scenarios. Most of the potential unacceptable risk was from benzo(a)pyrene detected above the SSLs in 
samples collected in 1996 from multiple locations; these locations are under pavement or received runoff 
from the adjacent pavement. Sampling results are presented and discussed in the investigation report 
(LANL 2010, 108528). 

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 owns the mesa-top portion 
of former TA-32, which is almost entirely paved with asphalt. The area was used by Los Alamos County 
to store equipment and materials for road work and maintenance. Other activities at the site included 
emptying and cleaning of street sweepers and staging of asphalt, road salt, and other materials. 
Abundant staining can be seen on the ground. The County demolished all structures at the site in 2010 
and plans to develop the area for commercial and residential use in the near future. DOE owns the land 
south of the mesa top. 

3.2 Screening Levels and Cleanup Standards 

The industrial, construction worker, and residential SSLs from NMED guidance (NMED 2009, 108070) 
were used for human health risk-screening levels for nonradionuclide COPCs. Recreational SSLs were 
obtained from Laboratory guidance (LANL 2010, 108613). The SSLs are based on a target hazard 
quotient (HQ) of 1.0 or a target cancer risk of 1 × 10–5 (NMED 2009, 108070). For COPCs for which no 
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. 
Exposure parameters used to calculate the SSLs are presented in Appendix F, Table F-4.1-1. Screening 
action levels (SALs) were derived using the RESRAD Model, Version 6.5 (LANL 2009, 107655) and were 
used for human health risk-screening levels for radionuclide COPCs. The radionuclide SALs are based 
on a 15 mrem/yr dose per DOE guidance (DOE 2000, 067489). Exposure parameters used to calculate 
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the SALs are provided in Appendix F, Tables F-4.1-2 and F-4.1-3. The SSLs and SALs are included in 
the analytical data tables for each site. 

3.3 Cleanup Goals 

As specified in Section VIII.B.1 of the Consent Order, screening levels 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 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 1.0. For radionuclides, the target dose is 15 mrem/yr based on DOE guidance (DOE 
2000, 067489).  

4.0 ACCELERATED CORRECTIVE ACTION ACTIVITIES 

The activities described in the approved ACA work plan (LANL 2009, 108332; NMED 2010, 108455) were 
conducted at former TA-32 from February to July 2010. During field screening, no organic vapors were 
detected above ambient air; no radiological screening results exceeded twice the daily site background 
levels. Field-screening results for samples collected at the four sites in 2010 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 ACA. Analytical results, data reports, SCLs, 
and chain-of-custody forms are provided in Appendix C. The analytical program is summarized in 
Appendix D. 

4.1 SWMU 32-002(a) 

4.1.1 Remediation Activities 

The concentrations of arsenic, mercury, and lead exceeded the residential SSLs in a 1996 surface 
sample (0 to 0.5 ft) at location 32-06373 at SWMU 32-002(a). Proposed cleanup at location 32-06373 
included removing material from an area up to, but not including, the closest adjacent sampling locations. 
The remediated area was approximately 4 ft long  4 ft wide  2 ft deep (Plate 1). The total volume of 
excavated material was approximately 1.2 yd3. However, upon review of the field log book from the 1996 
VCA, it was found that the only sample from location 32-06373 (sample 0132-96-0631) was collected 
from within the pipe that was subsequently removed (ERM/Golder 1996, 063801, p. 90). This sample 
should have been marked as “excavated” in the Environmental Programs (EP) Directorate database and 
should not have been used to represent current site conditions. Therefore, the remediation and 
associated confirmation sampling proposed in the ACA work plan (LANL 2009, 108332; NMED 2010, 
108455) were not necessary. 
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4.1.2 Sampling Activities 

Fifteen samples were collected from 12 locations at SWMU 32-002(a) in 2010. The 15 samples were 
analyzed for TAL metals. 

 Eleven deeper samples were collected from nine existing sampling locations to define the vertical 
extent of barium, chromium, and nickel at these locations.  

 Four confirmation samples were collected from three locations within the excavated area of 
location 32-06373. Two samples were collected from the bottom of the excavation at depths of 2 
to 3 ft and 4 to 5 ft bgs. One sample each was collected from the north and east sidewalls of the 
excavation at 1.5 to 2.0 ft bgs.  

4.1.3 Sample Analytical Results 

The samples collected in 1996, 2008, and 2010 and the analyses requested are presented in Table 4.1-1. 
The samples were collected from depths ranging from 0 to 11 ft bgs. Plate 1 shows the sampling 
locations. Upon review of the field log book from the 1996 VCA, it was found that five samples 
(0132-96-0604, 0132-96-0606, 0132-96-0608, 0132-96-0609, and 0132-96-0610) had incorrect depths in 
the VCA report (ERM/Golder 1996, 063801, pp. 86–90). The depths have been corrected in Table 4.1-1 
and in appropriate data figures and tables throughout this report. 

Inorganic Chemicals 

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

All 15 samples collected in 2010 were analyzed for TAL metals. Aluminum, antimony, barium, beryllium, 
cadmium, calcium, chromium, copper, lead, magnesium, nickel, selenium, sodium, and thallium were 
detected above BVs or had DLs above BVs in the samples collected in 2010.  

Upon review of the field log book from the 1996 VCA, it was found that sample 0132-96-0631 at location 
32-06373 had been excavated in 1996. However, this sample was not flagged as excavated in the 
EP database and was incorrectly retained as an investigation sample. Arsenic and iron were detected 
above BVs in only this sample at the site and were identified as COPCs (LANL 2010, 108528, pp. F-182–
F-183). Arsenic and iron were not detected above BVs in the 2010 samples. Therefore, arsenic and iron 
are no longer COPCs. 

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, 
108528), the samples collected in 2010 were not analyzed for organic chemicals.  

Radionuclides 

Table 4.1-4 presents the radionuclides detected or detected above BVs/FVs. Plate 4 shows the sampling 
locations and radionuclides detected or detected above BVs/FVs. 
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Because the nature and extent of radionuclides are defined at SWMU 32-002(a) (LANL 2010, 108528), 
the samples collected in 2010 were not analyzed for radionuclides.  

Summary of COPCs at SWMU 32-002(a) 

The inorganic COPCs are antimony, barium, beryllium, cadmium, chromium, copper, total cyanide, lead, 
mercury, nickel, nitrate, perchlorate, selenium, silver, sodium, thallium, and zinc. This list of inorganic 
COPCs is the same as that presented in the investigation report (LANL 2010, 108528, p. F-188), except 
for arsenic and iron, which were eliminated following the discovery that sample 0132-96-0631 at location 
32-06373 had been excavated in 1996. 

The organic COPCs are the same as those identified previously (LANL 2010, 108528, p. F-188) 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 the same those as identified previously in the investigation report (LANL 
2010, 108528, p. F-188) and include cesium-137, plutonium-238, plutonium-239/240, tritium, and 
uranium-235/236. 

4.1.4 Nature and Extent of Contamination 

Inorganic Chemicals 

Deeper samples were collected at nine existing locations (00-603580, 00-603581, 00-603582, 
00-603583, 00-603585, 32-06367, 32-06368, 32-06370, and 32-06372) to evaluate the vertical extent of 
barium, chromium, and nickel. 

Concentrations of barium decreased with depth, or barium was not detected above BV at seven of the 
nine locations. Concentrations of barium increased with depth at the other two locations (32-603582 and 
32-603585). Therefore, the vertical extent of barium is not defined at locations 32-603582 and 32-603585. 

Concentrations of chromium decreased with depth, or chromium was not detected above BV at six of the 
nine locations. The concentrations of chromium in the deepest samples at locations 00-603585 and 
32-06368 were 12.9 mg/kg and 10.4 mg/kg, respectively, which are below the maximum tuff background 
concentration (13 mg/kg). Concentrations of chromium increased with depth at location 32-06372. 
Therefore, the vertical extent of chromium is not defined at location 32-06372.  
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Concentrations of nickel decreased with depth, or nickel was not detected above BV at six of the nine 
locations. Concentrations of nickel increased with depth at locations 00-603582, 00-603585, and 
32-06372. Therefore, the vertical extent of nickel is not defined at locations 00-603582, 00-603585, and 
32-06372.   

In addition, aluminum, antimony, beryllium, cadmium, calcium, copper, lead, magnesium, selenium, 
sodium, and thallium were either detected above BVs or had DLs above BVs in the samples collected in 
2010. The extent of these inorganic chemicals is discussed below. 

Concentrations of aluminum decreased with depth, or aluminum was not detected above BV at seven of 
the nine locations. Concentrations of aluminum increased with depth at locations 00-603582 and 
00-603585. Therefore, the vertical extent of aluminum is not defined at locations 00-603582 and 
00-603585.   

Antimony was not detected above BV or was not detected but had DLs above BV at eight of the nine 
locations. At location 32-06372, the concentration of antimony in the deeper sample was 0.569 mg/kg, 
which is similar to the maximum tuff background concentration (0.5 mg/kg). Antimony was not detected 
but had a DL of 12 mg/kg in the shallower sample collected at location 32-06372. Therefore, the vertical 
extent of antimony is defined at location 32-06372. 

Concentrations of beryllium decreased with depth, or beryllium was not detected above BV at eight of the 
nine locations. Concentrations of beryllium increased with depth at location 00-603582. Therefore, the 
vertical extent of beryllium is not defined at location 00-603582.  

Cadmium was not detected above BV at eight of the nine locations and was not detected but had a DL 
above BV in the deepest sample collected at location 32-06370. Therefore, the vertical extent of cadmium 
is defined. 

Concentrations of calcium decreased with depth, or calcium was not detected above BV at all nine 
locations. Therefore, the vertical extent of calcium is defined. 

Concentrations of copper decreased with depth, or copper was not detected above BV at seven of the 
nine locations. Concentrations of copper increased with depth at locations 00-603582 and 00-603585. 
Therefore, the vertical extent of copper is not defined at locations 00-603582 and 00-603585.   

Concentrations of lead decreased with depth, or lead was not detected above BV at eight of the nine 
locations. Concentrations of lead increased with depth at location 00-603582. Therefore, the vertical 
extent of lead is not defined at location 00-603582.  

Magnesium was not detected above BV at seven of the nine locations. Concentrations of magnesium 
increased with depth at locations 00-603582 and 00-603585. However, the concentrations of magnesium 
in the deepest samples are 2010 mg/kg and 2570 mg/kg, respectively, less than the maximum tuff 
background concentration (2820 mg/kg). Therefore, the vertical extent of magnesium is defined. 

Selenium was detected above BV at only one location (00-603585) sampled in 2010 but had DLs above 
BVs at all other locations. The detection of selenium occurred in the shallower of the two samples 
collected in 2010. Therefore, the vertical extent of selenium is defined. 

Concentrations of sodium decreased with depth, or sodium was not detected above maximum 
background concentration at all nine locations. Therefore, the vertical extent of sodium is defined. 
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Thallium was not detected above BV at eight of the nine locations and was not detected but had a DL 
above BV in the deepest sample at location 00-603585. Therefore, the vertical extent of thallium is 
defined. 

At location 32-06373 where the excavation was conducted, the results of confirmation samples show 
arsenic and mercury were not detected above BVs, and the concentrations of lead decreased with depth. 
Arsenic, lead, and mercury were not detected above BVs in the two samples from the sidewalls of the 
excavation (locations 32-611241 and 32-611242). Therefore, the lateral and vertical extent of arsenic, 
lead, and mercury are defined at location 32-06373. The concentrations of all other inorganic chemicals 
decreased with depth at location 32-06373. 

Organic Chemicals 

The nature and extent of organic COPCs are defined at SWMU 32-002(a) (LANL 2010, 108528, 
p. F-190). 

Radionuclides 

The nature and extent of radionuclide COPCs are defined at SWMU 32-002(a) (LANL 2010, 108528, 
pp. F-190–F-191). 

Summary of Nature and Extent for SWMU 32-002(a) 

The lateral and vertical extent of organic and radionuclide COPCs as well as the lateral extent of 
inorganic COPCs are defined at SWMU 32-002(a). The vertical extent is not defined for  

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

 aluminum, barium, copper, and nickel at location 00-603585; and  

 chromium and nickel at location 32-06372. 

4.1.5 Summary of Human Health Risk Screening 

Because the extent of contamination has not been defined at SWMU 32-002(a), human health risk-
screening assessments were not conducted for the site.  

4.1.6 Summary of Ecological Risk Screening 

Because the extent of contamination has not been defined at SWMU 32-002(a), an ecological risk-
screening assessments were not conducted for the site.  

4.2 SWMU 32-002(b) 

4.2.1 Sampling Activities 

Eight deeper samples were collected from six existing sampling locations in 2010 to define the vertical 
extent of barium, chromium, and/or nickel at these locations. The eight samples were analyzed for TAL 
metals only. 
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4.2.2 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 0 to 12.5 ft bgs. Plate 1 shows the sampling 
locations. Upon review of the field log book from the 1996 VCA, it was found that one sample 
(0132-96-0614 from location 32-06377) had an incorrect depth in the VCA report (ERM/Golder 1996, 
063801, pp. 86–90). The depth has been corrected in Table 4.1-1 and in appropriate data figures and 
tables throughout this report. 

Inorganic Chemicals 

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

Inorganic Chemicals in Soil 

No additional soil samples were collected in 2010. The results of the soil samples collected in 1996 and 
2008 are presented in Table 4.2-2 and are shown on Plate 5. Antimony, chromium, copper, lead, 
mercury, nitrate, silver, thallium, and zinc were identified as COPCs in soil (LANL 2010, 108528). 

Inorganic Chemicals in Tuff 

A total of 37 tuff samples were analyzed for TAL metals. Twenty-one samples were also analyzed for 
cyanide (total), nitrate, and perchlorate. The eight tuff samples collected in 2010 were analyzed for TAL 
metals only. Therefore, the results of total cyanide, nitrate, and perchlorate are the same as those 
previously reported (LANL 2010, 108528), and they are identified as COPCs in tuff. 

Antimony was detected above the tuff BV (0.5 mg/kg) and above the maximum background concentration 
of antimony in tuff (0.4 mg/kg) in one tuff sample at a concentration of 3.72 mg/kg. Antimony was not 
detected but had DLs (0.51 to 12 mg/kg) above the BV and the maximum tuff background concentration 
in 22 tuff samples. Antimony is identified as a COPC in tuff. 

Arsenic was detected above the tuff BV (2.79 mg/kg) in five tuff samples, with a maximum concentration 
of 7.91 mg/kg. Three of the five results also exceeded the maximum background concentration of arsenic 
in tuff (5 mg/kg). Statistical tests were performed to determine if the site data for arsenic are different from 
background. The statistical test results are presented in Appendix E, Table E-1. The result of the Gehan 
test indicates the site data are different from background. The box plot for arsenic in tuff is presented in 
Appendix E, Figure E-1. Arsenic is identified as a COPC in tuff. 

Barium was detected above the tuff BV (46.0 mg/kg) in 13 tuff samples, with a maximum concentration of 
220 mg/kg. Eleven of the 13 results also exceeded the maximum background concentration of barium in 
tuff (51.6 mg/kg). Statistical tests were performed to determine if the site data for barium are different from 
background. The statistical test results are presented in Appendix E, Table E-1. The result of the Gehan 
test indicates the site data are different from background. The box plot for barium in tuff is presented in 
Appendix E, Figure E-2. Barium is identified as a COPC in tuff. 

Calcium was detected above the tuff BV (2200 mg/kg) and above the maximum background 
concentration of calcium in tuff (2230 mg/kg) in two tuff samples at concentrations of 4700 mg/kg and 
2500 mg/kg. Statistical tests were performed to determine if the site data for calcium are different from 
background. The statistical test results are presented in Appendix E, Table E-1. The results of both the 
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Gehan test and the quantile test indicate the site data are not different from background. The box plot for 
calcium in tuff is presented in Appendix E, Figure E-3. Calcium is not identified as a COPC in tuff. 

Chromium was detected above the tuff BV (7.14 mg/kg) in 28 tuff samples, with a maximum concentration 
of 167 mg/kg. Seventeen of the 28 results also exceeded the maximum background concentration of 
chromium in tuff (13 mg/kg). Chromium is interpreted as being substantially above background. 
Chromium is identified as a COPC in tuff. 

Cobalt was detected above the tuff BV (3.14 mg/kg) and above the maximum background concentration 
of cobalt in tuff (also 3.14 mg/kg) in two tuff samples at concentrations of 3.6 mg/kg. Statistical tests were 
performed to determine if the site data for cobalt are different from background. The statistical test results 
are presented in Appendix E, Table E-1. The results of both the Gehan test and the quantile test indicate 
the site data are not different from background. The box plot for cobalt in tuff is presented in Appendix E, 
Figure E-4. Cobalt is not identified as a COPC in tuff. 

Copper was detected above the tuff BV (4.66 mg/kg) in 15 tuff samples, with a maximum concentration of 
8.41 mg/kg. Six of the 16 results also exceeded the maximum background concentration of copper in tuff 
(6.2 mg/kg). Statistical tests were performed to determine if the site data for copper are different from 
background. The statistical test results are presented in Appendix E, Table E-1. The result of the Gehan 
test indicates the site data are different from background. The box plot for copper in tuff is presented in 
Appendix E, Figure E-5. Copper is identified as a COPC in tuff. 

Lead was detected above the tuff BV (11.2 mg/kg) in 18 tuff samples, with a maximum concentration of 
71 mg/kg. Fourteen of the 18 results also exceeded the maximum background concentration of lead in 
tuff (15.5 mg/kg). Lead is interpreted as being substantially above background. Lead is identified as a 
COPC in tuff. 

Manganese was detected above the tuff BV (482 mg/kg) and above the maximum background 
concentration of manganese in tuff (752 mg/kg) in one tuff sample at a concentration of 830 mg/kg. 
Statistical tests were performed to determine if the site data for manganese are different from 
background. The statistical test results are presented in Appendix E, Table E-1. The results of both the 
Gehan test and the quantile test indicate the site data are not different from background. The box plot for 
manganese in tuff is presented in Appendix E, Figure E-6. Manganese is not identified as a COPC in tuff. 

Mercury was detected above the tuff BV (0.1 mg/kg) in 17 tuff samples, with a maximum concentration of 
6.4 mg/kg. Mercury also had a DL (0.11 mg/kg) above the BV. Results were compared only with the BV 
because a background data set is not available for mercury in tuff. Mercury is identified as a COPC in tuff. 

Nickel was detected above the tuff BV (6.58 mg/kg) and above the maximum background concentration 
of nickel in tuff (7 mg/kg) in 15 tuff samples, with a maximum concentration of 28.5 mg/kg. Statistical tests 
were performed to determine if the site data for nickel are different from background. The statistical test 
results are presented in Appendix E, Table E-1. The result of the quantile test indicates the site data are 
different from background. The box plot for nickel in tuff is presented in Appendix E, Figure E-7. Nickel is 
identified as a COPC in tuff. 

Selenium was detected above the tuff BV (0.3 mg/kg) and above the maximum background concentration 
of selenium in tuff (0.105 mg/kg) in 15 tuff samples, with a maximum concentration of 0.762 mg/kg. 
Selenium also had DLs (0.56 mg/kg to 1.18 mg/kg) above the BV in 10 tuff samples. Statistical tests were 
not performed because the background data set for selenium in tuff consists of all nondetects. The box 
plot for selenium in tuff is presented in Appendix E, Figure E-8. Selenium is identified as a COPC in tuff. 
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Silver was detected above the tuff BV (1 mg/kg) in seven tuff samples, with a maximum concentration of 
6.7 mg/kg. Six of the seven results also exceeded the maximum background concentration of silver in tuff 
(1.9 mg/kg). Statistical tests were performed to determine if the site data for silver are different from 
background. The statistical test results are presented in Appendix E, Table E-1. The result of the quantile 
test indicates the site data are not different from background, while the result of the slippage test indicates 
the site data are different from background. The box plot for silver in tuff is presented in Appendix E, 
Figure E-9. Silver is identified as a COPC in tuff. 

Sodium was detected above the tuff BV (2770 mg/kg) in one tuff sample at a concentration of 
2840 mg/kg. The result did not exceed the maximum background concentration of sodium in tuff 
(7700 mg/kg). Statistical tests were performed to determine if the site data for sodium are different from 
background. The statistical test results are presented in Appendix E, Table E-1. The results of both the 
Gehan test and the quantile test indicate the site data are not different from background. The box plot for 
sodium in tuff is presented in Appendix E, Figure E-10. Sodium is not identified as a COPC in tuff. 

Thallium was detected above the tuff BV (1.10 mg/kg) in one tuff sample at a concentration of 1.3 mg/kg. 
The result did not exceed the maximum background concentration of thallium in tuff (1.7 mg/kg). Thallium 
also had DLs (1.3 mg/kg to 2.1 mg/kg) above the BV in six tuff samples. Two of the six DLs exceeded the 
maximum background concentration. Statistical tests were performed to determine if the site data for 
thallium are different from background. The statistical test results are presented in Appendix E, Table E-1. 
The results of both the quantile test and the slippage test indicate the site data are not different from 
background. The box plot for thallium in tuff is presented in Appendix E, Figure E-11. Thallium is not 
identified as a COPC in tuff. 

Zinc was detected above the tuff BV (63.5 mg/kg) and above the maximum background concentration of 
zinc in tuff (65.6 mg/kg) in four tuff samples, with a maximum concentration of 98.7 mg/kg. Statistical tests 
were performed to determine if the site data for zinc are different from background. The statistical test 
results are presented in Appendix E, Table E-1. The results of both the Gehan test and the quantile test 
indicate the site data are not different from background. The box plot for zinc in tuff is presented in 
Appendix E, Figure E-12. Zinc is not identified as a COPC in tuff. 

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. 

Because the nature and extent of organic chemicals are defined at SWMU 32-002(b) (LANL 2010, 
108528, pp. F-198), the samples collected in 2010 were not analyzed for organic chemicals. 

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. 

Because the nature and extent of radionuclides are defined at SWMU 32-002(b) (LANL 2010, 108528, 
pp. F-198–F-199), the samples collected in 2010 were not analyzed for radionuclides.  

Summary of COPCs at SWMU 32-002(b) 

The inorganic COPCs are antimony, arsenic, barium, chromium, copper, total cyanide, lead, mercury, 
nickel, nitrate, perchlorate, selenium, silver, thallium, and zinc. This list is the same as that presented in 
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the investigation report (LANL 2010, 108528, p. F-196), except for manganese, based on the statistical 
comparisons presented above. 

The organic COPCs 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; di-n-butylphthalate; dibenz(a,h)anthracene; 
fluoranthene; indeno(1,2,3-cd)pyrene; methylene chloride; phenanthrene; pyrene; tetrachloroethene; 
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; 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; 
1,2,3,7,8,9-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). This 
is the same list of organic COPCs as reported previously (LANL 2010, 108528, pp. F-196–F-197), except 
for carbazole. Carbazole was detected in only one sample at a concentration of 0.38 mg/kg, which is 
equivalent to the quantitation limit. This result was reevaluated and determined to be a nondetect during 
the data-validation process for this report. 

The radionuclide COPCs are the same as those identified previously in the investigation report (LANL 
2010, 108528, p. F-197) and include americium-241, cesium-137, plutonium-239/240, strontium-90, 
tritium, uranium-234, uranium-235/236, and uranium-238.   

4.2.3 Nature and Extent of Contamination 

Inorganic Chemicals 

Eight samples were collected from deeper sampling intervals at six existing locations (00-603589, 
00-603590, 00-603591, 00-603592, 00-603594, and 00-603595) to evaluate the vertical extent of barium, 
chromium, and nickel. 

Concentrations of barium decreased with depth, or barium was not detected above BV at all six locations. 
Therefore, the vertical extent of barium is defined. 

Concentrations of chromium decreased with depth at all six locations. Therefore, the vertical extent of 
chromium is defined. 

Concentrations of nickel decreased with depth at all six locations. Therefore, the vertical extent of nickel 
is defined. 

Although the lateral and vertical extent of antimony, arsenic, copper, lead, mercury, selenium, silver, 
thallium, and zinc were defined following the 2008 investigation (LANL 2010, 108528), these analytes 
were detected above BVs in 2010 samples. The extent of these COPCs is discussed below. Samples 
collected in 2010 were not analyzed for total cyanide, nitrate, or perchlorate. Therefore, although they are 
identified as COPCs, the lateral and vertical extent of total cyanide, nitrate, and perchlorate are defined, 
as reported previously (LANL 2010, 108528), and are not discussed below. 
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Antimony had DLs above BV in several samples collected in 2010. Antimony was detected in only one 
sample (location 00-603595, 9 to 10 ft bgs) but was not detected in the deepest sample from the same 
location. Therefore, the vertical extent of antimony is defined. 

Concentrations of arsenic decreased with depth, or arsenic was not detected above BV at all six 2010 
locations. Therefore, the vertical extent of arsenic is defined. 

Concentrations of copper decreased with depth, or copper was not detected above BV at all six 2010 
locations. Therefore, the vertical extent of copper is defined. 

Concentrations of lead decreased with depth, or lead was not detected above BV at all six locations. 
Therefore, the vertical extent of lead is defined. 

Concentrations of mercury decreased with depth, or mercury was not detected above BV at all six 
locations. Therefore, the vertical extent of mercury is defined. 

Selenium was not detected but had DLs above BV (0.3 mg/kg) in five of the eight samples collected in 
2010 and was detected at estimated concentrations in two samples. The eighth sample (location 
00-603595, 12 to 12.5 bgs) was analyzed for TAL metals to determine the vertical extent of chromium 
(see deviations from the ACA work plan discussed in section 4.5.2). However, the selenium results were 
rejected because of quality issues. At locations 00-603589 and 00-603591, selenium was detected above 
tuff BV in only the deepest samples at similar estimated concentrations (0.703 mg/kg at 7 to 8 ft bgs and 
0.763 mg/kg at 9 to 10 ft bgs). Selenium was not detected at 9 to 10 ft bgs at location 00-603590, which is 
approximately 25 ft downslope of location 00-603589. Selenium was detected at lower concentrations in 
the deepest samples at two locations associated with SWMU 32-003 (00-603600 and 00-603607), within 
20 ft of location 00-603591. Although the deepest samples at these locations are slightly shallower (6.75 
to 7.25 and 7 to 8 ft bgs) than at location 00-603591, they are located downslope and are nearly 
equivalent in elevation. Selenium was detected at the BV at these two locations (0.32 mg/kg and 0.31 
mg/kg, respectively). Selenium was not detected in the deepest downslope sample at location 00-603592 
(7 to 8 ft bgs). Therefore, the vertical extent of selenium is defined. 

Concentrations of silver decreased with depth, or silver was not detected above BV at all six locations. 
Therefore, the vertical extent of silver is defined. 

Thallium was not detected above BV at all six locations. Therefore, the vertical extent of thallium is 
defined.  

Concentrations of zinc decreased with depth, or zinc was not detected above BV at five of the six 
locations. The concentrations of zinc increased slightly with depth at location 00-603595, with a 
concentration of 69.2 mg/kg in the deepest sample (12 to 12.5 ft bgs) versus 66.4 mg/kg in the shallowest 
sample (1.2 to 2.2 ft bgs). The detected concentrations are similar to the maximum tuff background 
concentration (65.6 mg/kg). Zinc was not detected above BV in the three intermediate sampling intervals 
at location 00-603595 (3.2 to 4.2, 5 to 6, and 9 to 10 ft bgs) and does not appear to be the result of a 
release. Therefore, the vertical extent of zinc is defined. 

Organic Chemicals 

The nature and extent of organic COPCs are defined at SWMU 32-002(b) (LANL 2010, 108528, 
p. F-198). 
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Radionuclides 

The nature and extent of radionuclide COPCs are defined at SWMU 32-002(b) (LANL 2010, 108528, 
pp. F-198–F-199). 

4.2.4 Summary of Human Health Risk Screening 

Human health risk-screening assessments for SWMU 32-002(b) are presented in Appendix F, 
section F-4.2.1. 

The total excess cancer risk for the industrial scenario is 3 × 10–6, below the NMED target risk level of 
1 × 10–5. The HI for the industrial scenario is 0.3, below the NMED target HI of 1.0. The total dose is 
1 mrem/yr, below the DOE target dose limit of 15 mrem/yr.  

The total excess cancer risk for the recreational scenario is 2 × 10–6, below the NMED target risk level of 
1 × 10–5. The HI is 0.4, below the NMED target HI of 1.0. The total dose is 0.3 mrem/yr, below the DOE 
target dose limit of 15 mrem/yr.  

The total excess cancer risk for the construction worker scenario is 3 × 10–7, below the NMED target risk 
level of 1 × 10–5. The HI is 0.3, below the NMED target HI of 1.0. The total dose is 1 mrem/yr, below the 
DOE target dose limit of 15 mrem/yr.  

The total excess cancer risk for the residential scenario is 2 × 10–5, slightly above the NMED target risk 
level of 1 × 10–5. The total excess cancer risk for the residential vapor intrusion is approximately 5 × 10–8 
and does not change the potential risk from soil. For the residential scenario, arsenic contributes to the 
cancer risk (6 × 10–6). The arsenic exposure point concentration is within the ranges of background 
concentrations, the risk did not incrementally increase above that which would result from exposure to 
naturally occurring levels of arsenic, and the risk is overestimated. Without arsenic, the total excess 
cancer risk is approximately 1 × 10–5, equivalent to the NMED target risk level. The HI is 0.8, below the 
NMED target HI of 1.0. The HI for the residential vapor intrusion is approximately 0.00003 and does not 
change the potential risk from soil. The total dose is 4 mrem/yr, below the DOE target dose limit of 
15 mrem/yr.  

The total dose for the industrial and construction worker scenarios are equivalent to a total risk of 1 × 10–5 
and 6 × 10–6, respectively, based on a comparison with EPA’s outdoor worker preliminary remediation 
goals (PRGs) for radionuclides (available at http://epa-
prgs.ornl.gov/radionuclides/download/rad_master_prg_table_pci.xls). The total dose for the residential 
scenario is equivalent to a total risk of 1  10–5, based on a comparison with EPA’s residential PRGs for 
radionuclides (available at http://epa-
prgs.ornl.gov/radionuclides/download/rad_master_prg_table_pci.xls). The total dose for the recreational 
scenario is equivalent to a total risk of 6 × 10–7, based on conversion from dose using RESRAD, 
Version 6.5. 

Based on the risk-screening assessment results, no potential unacceptable risks or doses exist for the 
industrial, recreational, construction worker, and residential scenarios at SWMU 32-002(b). 

4.2.5 Summary of Ecological Risk Screening 

Elevated mercury concentrations were detected at SWMU 32-002(b) based on the 1996 samples, 
resulting in an elevated HI for the earthworm. There are no potential risks to the other ecological 
receptors. Ecological risk-screening assessments are presented in Appendix F, section F-5.0. 
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4.3 AOC 32-003 

4.3.1 Remediation Activities 

The concentration of Aroclor-1260 exceeded the industrial and residential SSLs in a 2008 surface sample 
(0 to 1 ft) at location 00-603601. Cleanup at location 32-603601 included soil excavation and confirmatory 
sampling. The remediated area was approximately 12  5  2.5 ft (Figure 4.3-1). The total volume of 
excavated material was approximately 5.5 yd3. 

4.3.2 Sampling Activities 

Nineteen samples were collected from 13 locations at AOC 32-003 in 2010.  

 Five deeper samples were collected from five existing sampling locations to define the vertical 
extent of chromium and nickel at these locations. These samples were analyzed for TAL metals 
and hexavalent chromium. The samples were analyzed for hexavalent chromium to determine 
whether it is appropriate to assume that the total chromium concentrations in existing samples 
can be attributed to hexavalent chromium. 

 Eight confirmation samples were collected from five locations at the excavated area at location 
00-603601. Confirmation samples were collected from the north, south, and east walls of the 
excavation. All eight samples were analyzed only for PCBs. It was not necessary to collect a 
confirmation sample from the bottom of the excavation because Aroclor-1260 was detected at 
26 mg/kg at 0 to 1 ft and at 0.088 mg/kg at 2 to 2.5 ft at location 00-603601 in 2008 (LANL 2010, 
108528, p. 440). The results of these two 2010 samples are also listed in the AOC 32-003 
“excavated” table included in the data DVD (Appendix C).   

 Six samples were collected from three locations to define the lateral extent of PAHs and PCBs.  

4.3.3 Sample Analytical Results 

The samples collected and analyses requested from 2008 and 2010 are presented in Table 4.3-1. The 
samples were collected from depths ranging from 0 to 8.5 ft bgs. Figure 4.3-1 shows the sampling 
locations.  

Inorganic Chemicals 

Table 4.3-2 presents the results of inorganic chemicals above BVs and the detected inorganic chemicals 
that have no BVs. The sampling locations and inorganic COPCs detected or detected above BVs are 
shown in Figure 4.3-2. 

Inorganic Chemicals in Soil 

None of the soil samples collected in 2010 were analyzed for inorganic chemicals. The results of soil 
samples collected in 2008 are presented in Table 4.3-2 and shown in Figure 4.3-2. Sodium and zinc were 
identified as COPCs in soil. 

Inorganic Chemicals in Tuff 

A total of 24 tuff samples from AOC 32-003 were analyzed for TAL metals. 
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Aluminum was detected above the tuff BV (7340 mg/kg) and above the maximum background 
concentration of aluminum in tuff (8370 mg/kg) in two tuff samples at concentrations of 14,100 mg/kg and 
8970 mg/kg. Statistical tests were performed to determine if the site data for aluminum are different from 
background. The statistical test results are presented in Appendix E, Table E-2. The results of both the 
Gehan test and the quantile test indicate the site data are not different from background. The box plot for 
aluminum in tuff is presented in Appendix E, Figure E-13. Aluminum is not identified as a COPC in tuff. 

Antimony was not detected but had DLs (0.52 mg/kg to 1.3 mg/kg) above the tuff BV (0.5 mg/kg) and 
above the maximum background concentration of antimony in tuff (0.4 mg/kg) in 16 tuff samples. 
Antimony is identified as a COPC in tuff. 

Arsenic was detected above the tuff BV (2.79 mg/kg) in one tuff sample at a concentration of 4.5 mg/kg. 
The result did not exceed the maximum background concentration of arsenic in tuff (5 mg/kg). Statistical 
tests were performed to determine if the site data for arsenic are different from background. The statistical 
test results are presented in Appendix E, Table E-2. The results of both the Gehan test and the quantile 
test indicate the site data are not different from background. The box plot for arsenic in tuff is presented in 
Appendix E, Figure E-14. Arsenic is not identified as a COPC in tuff. 

Barium was detected above the tuff BV (46.0 mg/kg) in four tuff samples, with a maximum concentration 
of 144 mg/kg. Three of the four results also exceeded the maximum background concentration of barium 
in tuff (51.6 mg/kg). Statistical tests were performed to determine if the site data for barium are different 
from background. The statistical test results are presented in Appendix E, Table E-2. The results of both 
the Gehan test and the quantile test indicate the site data are not different from background. The box plot 
for barium in tuff is presented in Appendix E, Figure E-15. Barium is not identified as a COPC in tuff. 

Beryllium was detected above the tuff BV (1.21 mg/kg) and above the maximum background 
concentration of beryllium in tuff (1.8 mg/kg) in two tuff samples, at concentrations of 1.9 mg/kg and 
1.71 mg/kg. Statistical tests were performed to determine if the site data for beryllium are different from 
background. The statistical test results are presented in Appendix E, Table E-2. The result of the Gehan 
test indicates the site data are different from background. The box plot for beryllium in tuff is presented in 
Appendix E, Figure E-16. Beryllium is identified as a COPC in tuff. 

Chromium was detected above the tuff BV (7.14 mg/kg) in 20 tuff samples, with a maximum concentration 
of 65.9 mg/kg. Twelve of the 20 results also exceeded the maximum background concentration of 
chromium in tuff (13 mg/kg). Chromium is interpreted as being substantially different from background. 
Chromium is identified as a COPC in tuff. 

Hexavalent chromium was also analyzed and detected in two 2010 samples at concentrations of 
0.399 mg/kg and 0.541 mg/kg; the concentrations of total chromium in these two samples are 49.4 mg/kg 
and 17.2 mg/kg, respectively. Hexavalent chromium apparently contributes little to the concentration of 
total chromium. Therefore, contamination from chromium is evaluated as total chromium, which is 
identified as a COPC in tuff.  

Cobalt was detected above the tuff BV (3.14 mg/kg) and above the maximum background concentration 
of cobalt in tuff (also 3.14 mg/kg) in one tuff sample at a concentration of 5 mg/kg. Statistical tests were 
performed to determine if the site data for cobalt are different from background. The statistical test results 
are presented in Appendix E, Table E-2. The results of both the Gehan test and the quantile test indicate 
the site data are not different from background. The box plot for cobalt in tuff is presented in Appendix E, 
Figure E-17. Cobalt is not identified as a COPC in tuff. 
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Copper was detected above the tuff BV (4.66 mg/kg) in three tuff samples, with a maximum concentration 
of 8.2 mg/kg. Two of the three results also exceeded the maximum background concentration of copper 
in tuff (6.2 mg/kg). Statistical tests were performed to determine if the site data for copper are different 
from background. The statistical test results are presented in Appendix E, Table E-2. The result of the 
Gehan test indicates the site data are different from background. The box plot for copper in tuff is 
presented in Appendix E, Figure E-18. Copper is identified as a COPC in tuff. 

Lead was detected above the tuff BV (11.2 mg/kg) in four tuff samples, with a maximum concentration of 
26.2 mg/kg. One of the four results also exceeded the maximum background concentration of lead in tuff 
(15.5 mg/kg). Statistical tests were performed to determine if the site data for lead are different from 
background. The statistical test results are presented in Appendix E, Table E-2. The results of both the 
Gehan test and the quantile test indicate the site data are not different from background. The box plot for 
lead in tuff is presented in Appendix E, Figure E-19. Lead is not identified as a COPC in tuff. 

Magnesium was detected above the tuff BV (1690 mg/kg) in one tuff sample at a concentration of 
2230 mg/kg. The result did not exceed the maximum background concentration of magnesium in tuff 
(2820 mg/kg). Statistical tests were performed to determine if the site data for magnesium are different 
from background. The statistical test results are presented in Appendix E, Table E-2. The results of both 
the Gehan test and the quantile test indicate the site data are not different from background. The box plot 
for magnesium in tuff is presented in Appendix E, Figure E-20. Magnesium is not identified as a COPC in 
tuff. 

Nickel was detected above the tuff BV (6.58 mg/kg) in 16 tuff samples, with a maximum concentration of 
32.5 mg/kg. Twelve of the 16 results also exceeded the maximum background concentration of nickel in 
tuff (7 mg/kg). Statistical tests were performed to determine if the site data for nickel are different from 
background. The statistical test results are presented in Appendix E, Table E-2. The result of the quantile 
test indicates the site data are different from background. The box plot for nickel in tuff is presented in 
Appendix E, Figure E-21. Nickel is identified as a COPC in tuff. 

Selenium was detected above the tuff BV (0.3 mg/kg) and above the maximum background concentration 
of selenium in tuff (0.105 mg/kg) in five tuff samples, with a maximum concentration of 0.36 mg/kg. 
Selenium also had DLs (0.58 mg/kg to 1.24 mg/kg) above the BV in nine tuff samples. Statistical tests 
were not performed because the background data of selenium in Qbt 2, Qbt 3, Qbt 4 tuff are all 
nondetects. The box plot for selenium in tuff is presented in Appendix E, Figure E-22. Selenium is 
identified as a COPC in tuff. 

Vanadium was detected above the tuff BV (17.0 mg/kg) in one tuff sample at a concentration of 21 mg/kg. 
The result is equal to the maximum background concentration of vanadium in tuff (21 mg/kg). Statistical 
tests were performed to determine if the site data for vanadium are different from background. The 
statistical test results are presented in Appendix E, Table E-2. The results of both the Gehan test and the 
quantile test indicate the site data are not different from background. The box plot for vanadium in tuff is 
presented in Appendix E, Figure E-23. Vanadium is not identified as a COPC in tuff. 

Organic Chemicals 

Table 4.3-3 presents the results of the detected organic chemicals. The sampling locations and the 
detected organic chemicals are shown in Figure 4.3-3. 

Organic Chemicals in Soil 

Eleven soil samples from AOC 32-003 were analyzed for PAHs, PCBs, SVOCs, and VOCs. 
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Anthracene; Aroclor-1260; benzo(a)anthracene; benzo(a)pyrene; benzo(b)fluoranthene; 
benzo(g,h,i)perylene; benzo(k)fluoranthene; chrysene; fluoranthene; indeno(1,2,3-cd)pyrene; methylene 
chloride; phenanthrene; and pyrene were detected in at least one soil sample and are identified as 
COPCs in soil. 

Organic Chemicals in Tuff 

Nineteen tuff samples were analyzed for PCBs, SVOCs, and VOCs; an additional six tuff samples were 
analyzed for PCBs only. 

Aroclor-1260, bis(2-ethylhexyl)phthalate, fluoranthene, methylene chloride, and pyrene were detected in 
at least one tuff sample and are identified as COPCs in tuff. 

Summary of COPCs at AOC 32-003 

The inorganic COPCs are antimony, beryllium, chromium, copper, nickel, selenium, sodium, and zinc. 
This is the same list of inorganic COPCs as reported previously (LANL 2010, 108528, p. F-202). 

The organic COPCs are anthracene; Aroclor-1260; benzo(a)anthracene; benzo(a)pyrene; 
benzo(b)fluoranthene; benzo(g,h,i)perylene; benzo(k)fluoranthene; bis(2-ethylhexyl)phthalate; chrysene; 
fluoranthene; indeno(1,2,3-cd)pyrene; methylene chloride; phenanthrene; and pyrene. This is the same 
list of organic COPCs as reported previously (LANL 2010, 108528, p. F-202) but includes anthracene. 
which was detected in a 2010 sample (Table 4.3-3). 

4.3.4 Nature and Extent of Contamination 

Inorganic Chemicals 

Five deeper samples were collected at five existing locations (00-603601, 00-603605, 00-603606, 
00-603609, and 00-603611) to evaluate the vertical extent of chromium and nickel.  

Concentrations of chromium decreased with depth at locations 00-603606, 00-603609, and 00-603611. 
At location 00-603601, chromium was detected at a concentration of 9.77 mg/kg in the 2010 sample, the 
deepest sample collected at this location. Chromium was detected at a concentration of 44.3 mg/kg in a 
shallower sample collected in 2008 at location 00-603601 (LANL 2010, 108528, p. 439); however, this 
location was excavated during the 2010 ACA. The concentration in the 2010 sample represents a 
decrease with depth and is less than the maximum background concentration (13 mg/kg). Therefore, the 
vertical extent of chromium is defined at location 00-603601. At location 00-603605, the concentrations of 
chromium increased with depth, with a maximum concentration of 49.4 mg/kg in the deepest sample 
(5.5 to 6.5 ft bgs). At location 00-603591, which is associated with SWMU 32-002(b) and is approximately 
10 ft north of location 00-603605, the concentration of chromium decreased to 12 mg/kg in the deepest 
sample (9 to 10 ft bgs) (Plate 5). This chromium detection is less than the maximum background 
concentration for tuff (13 mg/kg). Therefore, the vertical extent of chromium is defined. 

Concentrations of nickel decreased with depth at locations 00-603605, 00-603606, and 00-603611. At 
location 00-603601, nickel was not detected above BV in the deepest sample (the location of the 
shallower sample was excavated during the 2010 ACA). At location 00-603609, the concentrations of 
nickel increased with depth, with a maximum concentration of 11.3 mg/kg in the deepest sample 
(4 to 5 ft bgs). At location 00-603592, which is associated with SWMU 32-002(b) and is approximately 
15 ft northeast of location 00-603609, the concentrations of nickel decreased to below BV in the deepest 
sample (7 to 8 ft bgs) (Plate 5). Therefore, the vertical extent of nickel is defined. 



Upper Los Alamos Canyon Aggregate Area Former TA-32 Remedy Completion Report, Revision 1 

 24  

Antimony, beryllium, copper, selenium, sodium, and zinc are also identified as COPCs at AOC 32-003. 
Although the lateral and vertical extent of beryllium and copper were defined following the 2008 
investigation (LANL 2010, 108528), they were detected above BVs in 2010 samples. The extent of these 
COPCs is discussed below. Antimony, selenium, sodium, and zinc were not detected above BVs in 
samples collected in 2010. Therefore, the lateral and vertical extent of antimony, selenium, sodium, and 
zinc are defined as reported previously (LANL 2010, 108528) and are not discussed below. 

Beryllium was not detected above BV at four of the five locations. At location 00-603609, the 
concentration of beryllium in the deepest sample is 1.71 mg/kg, which is below the maximum tuff 
background concentration (1.8 mg/kg). In addition, beryllium was not detected above BV at 5 to 6 ft at 
location 00-063611, which is approximately 15 ft to the east of location 00-603609. Therefore, the vertical 
extent of beryllium is defined. 

Copper was not detected above BV at four of the five locations. At location 00-603609, the concentration 
of copper in the deepest sample is 6.47 mg/kg, which is similar to the maximum tuff background 
concentration (6.2 mg/kg). In addition, copper was not detected above BV at 5 to 6 ft at location 
00-063611, which is approximately 15 ft to the east of location 00-603609. Therefore, the vertical extent 
of copper is defined. 

Organic Chemicals 

Location 00-603601 was excavated in 2010. Aroclor-1260 was detected at 26 mg/kg at 0 to 1 ft and at 
0.088 mg/kg at 2 to 2.5 ft at location 00-603601 in 2008 (LANL 2010, 108528, p. 440). Because vertical 
extent has been defined and the deepest sample did not exceed cleanup levels, it was not necessary to 
collect a confirmation sample from the bottom of the excavation (although a deeper sample was collected 
at this location to define the vertical extent of inorganic chemicals, as described above). Eight 
confirmation samples were collected from five locations bounding the excavation to the south (location 
32-611788), southeast (location 32-611789), northeast (location 32-611845), and north (locations 
32-611846 and 32-611847). Confirmation samples were analyzed for PCBs, and only Aroclor-1260 was 
detected. The concentrations of Aroclor-1260 were more than an order of magnitude below the cleanup 
goal of 1 mg/kg in all confirmation samples, and the results decreased with depth and/or were at or below 
the estimated quantitation limits (EQLs). Therefore, removal activities at AOC 32-003 were successful, 
and the extent of PCBs is defined in the excavated area. 

Six samples were collected from locations 32-611232, 32-611233, and 32-611234 to evaluate the lateral 
and vertical extent of PAHs and the lateral extent of Aroclor-1260. All concentrations of PAHs and 
Aroclor-1260 decreased laterally within the AOC boundary. Therefore, the lateral extent of PAHs and 
PCBs is defined. The concentrations of all PAHs decreased with depth at locations 32-611232 and 
32-611234. At location 32-611233, the concentrations of PAHs in the deeper sample are all at or below 
EQLs. PAHs were not detected in any of the deeper samples from the site (greater than 32.5 ft). 
Therefore, the vertical extent of PAHs is defined. 

In accordance with the approved work plan (LANL 2009, 108332; NMED 2010, 108455), a sample was 
collected at location 00-603608 at a depth of 4 to 4.5 ft bgs to define vertical extent of Aroclor-1260, 
which was detected in the 3 to 3.5 ft bgs sample from this location at a concentration of 0.26 mg/kg. The 
deeper sample was erroneously submitted for screening-level PCB analysis instead of level 4 analysis 
(see section 4.5.3). The screening-level data indicated that PCBs were not detected in the 4 to 4.5 ft bgs 
sample above a reporting limit of 0.01 mg/kg. In addition, a sample collected from 3.25 to 3.75 ft bgs at 
location 00-603609, less than 10 ft to the south, had no detected Aroclor-1260. No other PCBs were 
detected in samples from AOC 32-003. Therefore, the vertical extent of PCBs is defined. 
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4.3.5 Summary of Human Health Risk Screening 

Human health risk-screening assessments for AOC 32-003 are presented in Appendix F, section F-4.2.2. 

The total excess cancer risk for the industrial scenario is 3 × 10–6, below the NMED target risk level of 
1 × 10–5. The HI for the industrial scenario is 0.005, below the NMED target HI of 1.0.  

The total excess cancer risk for the recreational scenario is 2 × 10–6, below the NMED target risk level of 
1 × 10–5. The HI is 0.01, below the NMED target HI of 1.0.  

The total excess cancer risk for the construction worker scenario is 3 × 10–7, below the NMED target risk 
level of 1 × 10–5. The HI is 0.09, below the NMED target HI of 1.0.  

The total excess cancer risk for the residential scenario is 1 × 10–5, equivalent to the NMED target risk 
level of 1 × 10–5. The total excess cancer risk for the residential vapor intrusion is approximately 7 × 10–8 
and does not change the potential risk from soil. The HI is 0.2, below the NMED target HI of 1.0.  

Based on the risk-screening assessment results, no potential unacceptable risks exist for the industrial, 
recreational, construction worker, and residential scenarios at AOC 32-003. 

4.3.6 Summary of Ecological Risk Screening 

No potential unacceptable risks to ecological receptors are present at AOC 32-003. Ecological risk-
screening assessments are presented in Appendix F, section F-5.0. 

4.4 AOC 32-004 

4.4.1 Sampling Activities 

Eight samples were collected in 2010 from four existing sampling locations and analyzed for PAHs only. 
Sampling was conducted at these locations to confirm the high concentrations of PAHs detected in 1996 
samples.  

4.4.2  Sample Analytical Results 

The samples collected and analyses requested from 1996, 2008, and 2010 are presented in Table 4.4-1. 
The samples were collected from depths ranging from 0 to 6 ft bgs. Figure 4.4-1 shows the sampling 
locations. Upon review of the field log book from the 1996 VCA, it was found that two 1996 samples 
(0132-96-0621 at location 32-06363 and 0132-96-0622 at location 32-06364) had incorrect depths 
(ERM/Golder 1996, 063801, p. 76). Their depths have been corrected in Table 4.4-1 and in appropriate 
data figures and tables throughout this report. 

Inorganic Chemicals 

Table 4.4-2 presents the results of the inorganic chemicals above BVs and the detected inorganic 
chemicals that have no BVs. The sampling locations and inorganic COPCs detected or detected above 
BVs are shown in Figure 4.4-2. 

Because the nature and extent of inorganic chemicals are defined at AOC 32-004 (LANL 2010, 108528, 
p. F-207), the samples collected in 2010 were not analyzed for inorganic chemicals.  
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Organic Chemicals 

Table 4.4-3 presents the results of the detected organic chemicals. The sampling locations and the 
detected organic chemicals are shown in Figure 4.4-3. 

The eight soil samples collected in 2010 were analyzed for PAHs only. Locations 32-06326, 32-06331, 
32-06338, and 32-06340 were resampled at the same depths as the 1996 samples, and a deeper sample 
was collected at locations 32-06331 and 32-06340 because only surface samples had been collected in 
1996. Concentrations of PAHs in 2010 samples were less than those in the 1996 samples at locations 
32-06331, 32-06338, and 32-06340. Concentrations of PAHs in 2010 samples were similar to or higher 
than those in the 1996 samples collected at location 32-06326.  

The 2010 PAH results replace the 1996 PAH results where samples were collected at the same depths 
as previous samples (Table 4.4-3). The replaced PAH results are for  

 sample 0132-96-0354 at location 32-06326, replaced by sample RE32-10-11368; 

 sample 0132-96-0356 at location 32-06331, replaced by sample RE32-10-11370; 

 sample 0132-96-0352 at location 32 06338, replaced by sample RE32-10-11366; and  

 sample 0132-96-0351 at location 32-06340, replaced by sample RE32-10-11364. 

Organic Chemicals in Soil 

Eight soil samples from 1996 were analyzed for SVOCs, and two samples were also analyzed for VOCs. 
The eight soil samples collected in 2010 were analyzed for PAHs. 

Acetone; anthracene; benzo(a)anthracene; benzo(a)pyrene; benzo(b)fluoranthene; benzo(g,h,i)perylene; 
benzo(k)fluoranthene; bis(2-ethylhexyl)phthalate; butylbenzylphthalate; chrysene; di-n-octylphthalate; 
fluoranthene; indeno(1,2,3-cd)pyrene; phenanthrene; and pyrene were detected in at least one soil 
sample and are identified as COPCs in soil.  

Organic Chemicals in Tuff 

One tuff sample collected in 1996 was analyzed only for SVOCs. Three tuff samples collected in 2008 
were analyzed for SVOCs and VOCs.  

Bis(2-ethylhexyl)phthalate was detected in two tuff samples and is identified as a COPC in tuff. 

Radionuclides 

Table 4.4-4 presents the results of the radionuclides detected or detected above BVs/FVs. The sampling 
locations and radionuclides detected or detected above BVs/FVs are shown in Figure 4.4-4. 

Because the nature and extent of radionuclides are defined at AOC 32-004 (LANL 2010, 108528, 
p. F-207), the samples collected in 2010 were not analyzed for radionuclides.  

Summary of COPCs at AOC 32-004 

The inorganic COPCs are the same as those identified previously (LANL 2010, 108528, p. F-207) and 
include antimony, chromium, copper, total cyanide, lead, mercury, nickel, nitrate, selenium, silver, 
thallium, and zinc. 
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The organic COPCs are acetone; anthracene; benzo(a)anthracene; benzo(a)pyrene; 
benzo(b)fluoranthene; benzo(g,h,i)perylene; benzo(k)fluoranthene; bis(2-ethylhexyl)phthalate; 
butylbenzylphthalate; chrysene; di-n-octylphthalate; fluoranthene; indeno(1,2,3-cd)pyrene; phenanthrene; 
and pyrene. This is the same list of organic COPCs as was reported previously (LANL 2010, 108528, 
p. F-207), except for acenaphthene, fluorene, and naphthalene. Acenaphthene, fluorene, and 
naphthalene are no longer COPCs because they were not detected in the 2010 samples that replace the 
1996 samples.   

The radionuclide COPC is the same as previously identified (LANL 2010, 108528, p. F-207) and includes 
americium-241.   

4.4.3 Nature and Extent of Contamination 

Inorganic Chemicals 

The nature and extent of inorganic chemicals are defined at AOC 32-004 (LANL 2010, 108528, p. F-207). 

Organic Chemicals 

The investigation report concluded that the nature and extent of organic chemicals are defined at 
AOC 32-004 (LANL 2010, 108528, pp. F-207–F-208). 

The PAHs detected in the 2010 samples include anthracene; benzo(a)anthracene; benzo(a)pyrene; 
benzo(b)fluoranthene; benzo(g,h,i)perylene; benzo(k)fluoranthene; chrysene; fluoranthene; 
phenanthrene; and pyrene (Table 4.4-3). All the PAHs detected were previously identified as COPCs 
(LANL 2010, 108528, p. F-207), and all concentrations decreased with depth at the four locations 
resampled in 2010 (locations 32-06326, 32-06331, 32-06338, and 32-06340). Acenaphthene, fluorene, 
and naphthalene are no longer COPCs because they were not detected in the 2010 samples that replace 
the 1996 samples. Therefore, the nature and extent of organic chemicals are defined at AOC 32-004. 

Radionuclides 

The nature and extent of radionuclides are defined at AOC 32-004 (LANL 2010, 108528, p. F-207). 

Summary of Nature and Extent for AOC 32-004 

The lateral and vertical extent of all inorganic chemicals, organic chemicals, and radionuclides are 
defined at AOC 32-004. 

4.4.4 Summary of Human Health Risk Screening 

Human health risk-screening assessments for AOC 32-004 are presented in Appendix F, section F-4.2.3. 

As described in the VCA report for former TA-32 (LANL 1996, 059178), another potential source of 
contamination, the industrial/commercial area situated northwest of AOC 32-004 along Knecht Street, 
was identified. The potential sources of contamination include two auto repair shops, a car wash, a paint 
and body shop, and a gas station. This area may have impacted the AOC 32-004 outfall area. 
Stormwater from the Knecht Street area is collected by a storm drain that discharges onto the hillslope 
near the outfall. The Knecht Street discharge area and the AOC outfall area converge into a common 



Upper Los Alamos Canyon Aggregate Area Former TA-32 Remedy Completion Report, Revision 1 

 28  

drainage channel. Contaminants that could result from the industries and businesses include organic 
chemicals (e.g., PAHs) and metals. 

To address the potential contamination from the Knecht Street area, during the VCA, samples were 
collected from two locations upgradient of the outfall pipe (locations 32-06339 and 32-06340). These two 
locations were within the area affected by the Knecht Street drainage. Two samples were collected from 
location 32-06340, and one sample (0132-96-0069) was sent to a fixed laboratory for analysis of TAL 
metals and SVOCs following field screening. One sample was collected from location 32-06339 and field 
screened only. 

No archival evidence was found to indicate PAHs were used or generated in former building 32-03, which 
was served by the AOC 32-004 septic system. Former building 32-03 was an office building that included 
a vault room where a radioactive source was stored. The radioactive source is the only documented 
source of contamination at AOC 32-004. Americium-241 was the only radionuclide detected at the site in 
only one sample, located below outfall, at a concentration of 0.091 pCi/g (Table 4.4-4). The mesa top 
where AOC 32-004 drainline was located is covered by asphalt and until recently was associated with the 
Los Alamos County Public Works Department Pavement Management Division. The asphalt pavement 
covers the mesa top from the former Public Works Department buildings, which were vacated and 
demolished in 2010, to the edge of Los Alamos Canyon. In addition, a storm drain located upgradient of 
AOC 32-004 drains directly onto the outfall area. Therefore, the PAHs detected in the outfall area are 
likely a result of runoff from the asphalt and storm drain. 

While the PAHs detected at the site are not likely attributable to Laboratory activities, the initial risk 
estimates calculated include the PAH concentrations at location 32-06340. The results indicate no 
potential unacceptable cancer risks for the industrial, recreational, and construction worker scenarios and 
an approximately 2 ×10–5 (1.5 × 10–5) cancer risk for the residential scenario. Because the PAHs detected 
at location 32-06340 are not site-related (i.e., upgradient of the outfall), the cancer risk has been 
recalculated without the PAHs at this location. The cancer risk is approximately 1 × 10–5 and the HI is 1, 
which are equivalent to the NMED target levels. These risk estimates are also overestimated because the 
calculations still include the PAHs, detected downgradient in the drainage, which are wholly or in part 
associated with the Knecht Street area runoff and not likely site related. 

The total excess cancer risk for the industrial scenario is 1 × 10–5, equivalent to the NMED target risk level 
of 1 × 10–5. The HI for the industrial scenario is 0.3, below the NMED target HI of 1.0. The total dose is 
0.01 mrem/yr, below the DOE target dose limit of 15 mrem/yr.  

The total excess cancer risk for the recreational scenario is 9 × 10–6, below the NMED target risk level of 
1 × 10–5. The HI is 0.4, below the NMED target HI of 1.0. The total dose is 0.005 mrem/yr, below the DOE 
target dose limit of 15 mrem/yr.  

The total excess cancer risk for the construction worker scenario is 5 × 10–7, below the NMED target risk 
level of 1 × 10–5. The HI is 0.4, below the NMED target HI of 1.0. The total dose is 0.04 mrem/yr, below 
the DOE target dose limit of 15 mrem/yr.  

The total excess cancer risk for the residential scenario is 2 × 10–5, slightly above the NMED target 
cancer risk level of 1 × 10–5. PAHs are the primary contributors to human health risks. The HI is 1, 
equivalent to the NMED target HI of 1.0. The residential HI is overestimated and reduced to 0.6 based on 
the uncertainty discussions associated with lead and antimony (Appendix F, section F-4.3.2). The HI for 
the residential vapor intrusion is approximately 1 × 10–9 and does not change the potential risk from soil. 
The total dose is 0.05 mrem/yr, below the DOE target dose limit of 15 mrem/yr.  
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As discussed above and in Appendix F, the runoff from the industrialized Knecht Street area upslope of 
the outfall flows into the drainage shared by the outfall, and elevated PAH concentrations have been 
detected on both the mesa top and the canyon slope. Because the building served by the drainline and 
outfall was an office building, which included a radiation source vault, and location 32-06340 is upslope 
from the outfall, the PAH results from samples at location 32-06340 should be excluded to from human 
health risk-screening assessments. As a result, the total excess cancer risk for the residential scenario is 
approximately 1 × 10–5, equivalent to the NMED target risk level of 1 × 10–5. 

The total dose for the industrial and construction worker scenarios is equivalent to a total risk of 2 × 10–8, 
based on a comparison with EPA’s outdoor worker PRGs for radionuclides (available at http://epa-
prgs.ornl.gov/radionuclides/download/rad_master_prg_table_pci.xls). The total dose for the residential 
scenario is equivalent to a total risk of 5  10–8, based on a comparison with EPA’s residential PRGs for 
radionuclides (available at http://epa-
prgs.ornl.gov/radionuclides/download/rad_master_prg_table_pci.xls). The total dose for the recreational 
scenario is equivalent to a total risk of 1 × 10–9, based on conversion from dose using RESRAD, 
Version 6.5. 

Based on the risk-screening assessment results, no potential unacceptable risks or doses exist for the 
industrial, recreational, construction worker, and residential scenarios resulting from releases from 
AOC 32-004. 

4.4.5 Summary of Ecological Risk Screening 

No potential unacceptable risks to ecological receptors are present at AOC 32-004. Ecological risk-
screening assessments are presented in Appendix F, section F-5.0. 

4.5 Deviations from the ACA Work Plan 

4.5.1 SWMU 32-002(a) 

The following deviations from the approved ACA work plan (LANL 2009, 108332; NMED 2010, 108455) 
occurred during sampling activities at SWMU 32-002(a).  

 Two deeper depths (1 to 2 and 5 to 6 ft bgs) were sampled at location 32-06370 instead of the 
one deeper depth (5 to 6 ft bgs) proposed in the work plan. 

 Samples collected at the north and east sidewalls at the excavation of location 32-06373 were 
collected from 1.5 to 2 ft bgs instead of the approximately 4 to 5 ft bgs as proposed in the work 
plan. 

4.5.2 SWMU 32-002(b) 

The following deviations from the approved ACA work plan (LANL 2009, 108332; NMED 2010, 108455) 
occurred during sampling activities at SWMU 32-002(b).  

 Three deeper depths (5 to 6, 9 to 10, and 12 to 12.5 ft bgs) were sampled at location 00-603595 
instead of the one deeper depth (5.0 to 6.0 ft bgs) proposed in the work plan. The additional 
depth intervals were sampled to determine the vertical extent of chromium.  
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4.5.3 AOC 32-003 

The following deviations from the approved ACA work plan (LANL 2009, 108332; NMED 2010, 108455) 
occurred during sampling activities at AOC 32-003. 

 Two confirmation samples (0.5 to 1 and 2 to 2.5 ft bgs) were collected at the north wall of the 
excavation, instead of the one depth (0.5 to 1 ft bgs) proposed in the work plan. 

 Six confirmation samples were collected from three locations at depths ranging from 7 to 
8.5 ft bgs to the north of the excavated area instead of the one depth (0.5 to 1 ft bgs) proposed in 
the work plan. Because of the depth of fill material to the north of the excavated area, the first 
depth sample was collected at the soil-tuff interface from 7 to 7.5 ft bgs. 

 The deepest sample collected at location 00-603608 (4 to 4.5 ft bgs) to determine vertical extent 
of Aroclor-1260 was erroneously submitted for screening-level PCB analysis instead of level 4 
PCB analysis. Therefore, the data associated with this sample are not included in figures and 
tables (see section 4.3.4).  

4.5.4 AOC 32-004 

No deviations from the approved ACA work plan (LANL 2009, 108332; NMED 2010, 108455) occurred at 
AOC 32-004. 

4.6 Final Site Conditions 

Soil was excavated at SWMU 32-002(a) and AOC 32-003. The excavation at 32-002(a) was backfilled 
with clean fill material and restored to the approximate original grade and condition. The excavation at 
AOC 32-003 has been stabilized and will undergo final stabilization and/or restoration following demolition 
of a fence and guardrail in the immediate area by Los Alamos County.  

5.0 CONCLUSIONS 

5.1 Summary of Nature and Extent of Contamination 

The nature and extent of contamination are defined at SWMU 32-002(b) and AOCs 32-003 and 32-004. 

The nature and extent of organic and radionuclide COPCs are defined at SWMU 32-002(a). The nature 
and the lateral extent of inorganic COPCs are also defined; however, the vertical extent of inorganic 
COPCs is not defined. 

5.2 Summary of Risk-Screening Assessments 

Risk-screening assessments were conducted for SWMU 32-002(b) and AOCs 32-003 and 32-004. No 
potential unacceptable risks or doses exist for the industrial, recreational, construction worker, and 
residential scenarios at SWMU 32-002(b) and AOCs 32-003 and 32-004. Also, no potential unacceptable 
risks to ecological receptors exist at AOCs 32-003 and 32-004. However, elevated mercury 
concentrations were detected at SWMU 32-002(b) based on the 1996 samples, resulting in an elevated 
HI for the earthworm. 

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 
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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 dose(s) for the residential scenario ranged from 0.05 mrem/yr to 3.5 mrem/yr. The dose for 
SWMU 32-002(b) (3.5 mrem/yr) was background-corrected by subtracting the background dose from the 
total dose per Standard Operating Procedure 5254, Performing ALARA analysis for Public Exposures. 
The background corrected dose for SWMU 32-002(b) was 2.8 mrem/yr, which satisfies PD410 as noted 
above. Therefore, radiation exposures to the public at the three sites evaluated at former TA-32 are 
ALARA. 

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. The other 
scenarios (industrial, recreational, and construction worker) result in corrective action complete with 
controls. The decision scenario for former TA-32 is residential. All three sites do not pose a potential 
unacceptable risk or dose under the residential scenario. No further investigation or remediation activities 
are warranted. 

The Laboratory recommends corrective actions complete without controls for the following two sites within 
former TA-32: 

 AOC 32-003, former transformer site 

 AOC 32-004, drainline and outfall 

Further investigation is needed to define vertical extent of inorganic chemicals at SMWU 32-002(a) as 
follows: 

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

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

 chromium and nickel at location 32-06372 

In addition to sampling at these locations for the analytes listed above, chromium analysis will be 
conducted on samples from locations 00-603582 and 00-603585 to finalize the definition of extent at 
nearby locations. This additional sampling has been proposed in the Phase II investigation work plan for 
the Upper Los Alamos Canyon Aggregate Area (LANL 2010, 110860) and/or NMED’s approval with 
modifications (NMED 2011, 111674) to address the vertical extent of inorganic chemicals at 
SWMU 32-002(a). 

Further evaluation is needed at SWMU 32-002(b) because elevated mercury concentrations were 
detected in the 1996 samples, resulting in an elevated HI for the earthworm. These locations will be 
resampled to confirm the presence of mercury at elevated levels. Depending upon the results of the 
reanalysis, further evaluation might be necessary (e.g., testing the soil using the earthworm toxicity and 
growth test) to determine if a potential ecological impact is present. 
(EPA 2007, 099314) 
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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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Figure 4.3-1 Site map of AOC 32-003 and sampling locations 
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Figure 4.3-2 Inorganic COPCs detected or detected above BVs at AOC 32-003 
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Figure 4.3-3 Organic COPCs detected at AOC 32-003 
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Figure 4.4-1 Site map of AOC 32-004 and sampling locations 
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Figure 4.4-2 Inorganic COPCs detected or detected above BVs at AOC 32-004 
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Figure 4.4-3 Organic COPCs detected at AOC 32-004 



Upper Los Alamos Canyon Aggregate Area Former TA-32 Remedy Completion Report, Revision 1 

 42  

 

Figure 4.4-4 Radionuclide COPCs detected or detected above BVs/FVs at AOC 32-004 
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Table 4.0-1 

Field-Screening Results for Samples Collected in 2010 

SMWU or AOC Location ID 
Depth 

(ft) Sample ID 
PID 

(ppm) 
Alpha 
(dpm*) 

Beta/Gamma 
(dpm) 

32-002(b) 00-603589 7–8 RE32-10-11437 0 32 987 

32-002(b) 00-603591 9–10 RE32-10-11438 0 32 987 

32-002(b) 00-603592 7–8 RE32-10-11439 0 7 1000 

32-002(b) 00-603594 8–9 RE32-10-11440 0 7 1000 

32-002(b) 00-603595 5–6 RE32-10-11441 0 7 1000 

32-002(b) 00-603590 9–10 RE32-10-11442 0 7 1000 

32-002(b) 00-603595 9–10 RE32-10-21512 0 10 1027 

32-002(b) 00-603595 12–12.5 RE32-10-24894 0 10 1382 

32-002(a) 32-06373 2–3 RE32-10-11445 0 45 1486 

32-002(a) 32-06373 4–5 RE32-10-11446 0 45 1486 

32-002(a) 32-611241 1.5–2 RE32-10-11449 0 45 1486 

32-002(a) 32-611242 1.5–2 RE32-10-11450 0 45 1486 

32-002(a) 32-06372 4–5 RE32-10-11451 0 32 987 

32-002(a) 00-603580 6–7 RE32-10-11452 0 32 987 

32-002(a) 32-06367 5–6 RE32-10-11453 0 32 987 

32-002(a) 32-06370 1–2 RE32-10-11454 0 32 987 

32-002(a) 00-603582 7–8 RE32-10-11455 0 20 2000 

32-002(a) 32-06368 5–6 RE32-10-11456 0 20 2000 

32-002(a) 00-603581 7–8 RE32-10-11457 0 20 2000 

32-002(a) 00-603583 10–11 RE32-10-11458 0 20 2000 

32-002(a) 00-603585 3–4 RE32-10-11459 0 7 1000 

32-002(a) 00-603585 4–5 RE32-10-11460 0 7 1000 

32-002(a) 32-06370 5–6 RE32-10-11461 0 8 1052 

32-004 32-06340 0–0.5 RE32-10-11364 0 33 1083 

32-004 32-06340 1–1.5 RE32-10-11365 0 33 1083 

32-004 32-06338 0–0.5 RE32-10-11366 0 33 1083 

32-004 32-06338 1–1.5 RE32-10-11367 0 33 1083 

32-004 32-06326 0–0.5 RE32-10-11368 0 33 1083 

32-004 32-06326 1–1.5 RE32-10-11369 0 33 1083 

32-004 32-06331 0–0.5 RE32-10-11370 0 33 1083 

32-004 32-06331 1–1.5 RE32-10-11371 0 33 1083 

32-003 00-603608 4–4.5 RE32-10-11372 0 7 1000 

32-003 32-611337 0.5–1 RE32-10-11373 0 45 1486 

32-003 32-611335 0.5–1 RE32-10-11374 0 45 1486 

32-003 32-611336 0.5–1 RE32-10-11375 0 45 1485 

32-003 32-611232 2–2.5 RE32-10-11376 0 45 1485 

32-003 32-611232 0–1 RE32-10-11377 0 45 1485 
 



Upper Los Alamos Canyon Aggregate Area Former TA-32 Remedy Completion Report, Revision 1 

44 

Table 4.0-1 (continued) 

SMWU or AOC Location ID 
Depth 

(ft) Sample ID 
PID 

(ppm) 
Alpha 
(dpm*) 

Beta/Gamma 
(dpm) 

32-003 32-611233 2–2.5 RE32-10-11378 0 45 1486 

32-003 32-611233 0–1 RE32-10-11379 0 45 1486 

32-003 32-611234 2–2.5 RE32-10-11380 0 45 1486 

32-003 32-611234 0–1 RE32-10-11381 0 45 1486 

32-003 00-603605 5.5–6.5 RE32-10-11385 0 7 1000 

32-003 00-603606 5–6 RE32-10-11386 0 7 1000 

32-003 00-603609 4–5 RE32-10-11387 0 7 1000 

32-003 00-603611 5–6 RE32-10-11388 0 7 1000 

32-003 00-603601 3–4 RE32-10-11389 0 7 1000 

32-003 32-611335 1.5–2 RE32-10-14068 0 8 1052 

32-003 32-611336 1.5–2 RE32-10-14069 0 8 1052 

32-003 32-611337 1.5–2 RE32-10-14070 0 8 1052 

32-003 32-611787 0.5–1 RE32-10-14071 0 10 1310 

32-003 32-611788 0.5–1 RE32-10-14072 0 10 1310 

32-003 32-611789 0.5–1 RE32-10-14073 0 10 1310 

32-003 32-611842 0.5–1 RE32-10-14342 0 8 1366 

32-003 32-611788 0.5–1 RE32-10-14343 0 10 1310 

32-003 32-611789 0.5–1 RE32-10-14344 0 10 1310 

32-003 32-611845 7.5–8 RE32-10-14345 0 10 1027 

32-003 32-611846 7–7.5 RE32-10-14346 0 10 1027 

32-003 32-611847 7.5–8 RE32-10-14347 0 10 1027 

32-003 32-611913 0.5–1 RE32-10-15406 0 42 1346 

32-003 32-611913 2–2.5 RE32-10-15407 0 42 1346 

32-003 32-611915 0.5–1 RE32-10-15408 0 42 1346 

32-003 32-611915 2–2.5 RE32-10-15409 0 42 1346 

32-003 32-611917 0.5–1 RE32-10-15410 0 10 1036 

32-003 32-611917 2–2.5 RE32-10-15411 0 10 1036 

32-003 32-611847 8–8.5 RE32-10-21476 0 10 1027 

32-003 32-611845 7–7.5 RE32-10-21477 0 10 1027 

32-003 32-611846 7.5–8 RE32-10-21478 0 10 1027 

32-003 32-611789 0.5–1 RE32-10-24895 0 10 1382 

32-003 32-611788 0.5–1 RE32-10-24896 0 10 1382 

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) 

Sample ID Location ID Depth (ft) Media 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 —* — — — — — — 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 — — — — — — 

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 — — — — — — 

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 — 

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 — — — — — — 
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Table 4.1-1 (continued) 

Sample ID Location ID Depth (ft) Media A
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C
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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 — — — — — — 

RE32-10-11445 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. 

* — = Analysis not requested. 

 



Upper Los Alamos Canyon Aggregate Area Former TA-32 Remedy Completion Report, Revision 1 

 47 

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
nt
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B
ar

iu
m

 

B
er

yl
liu

m
 

C
ad

m
iu

m
 

C
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um
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hr
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iu

m
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ob

al
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C
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pe
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C
ya

ni
de

 (T
ot

al
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Le
ad

 

M
ag

ne
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um
 

M
an

ga
ne

se
 

M
er

cu
ry

 

N
ic

ke
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N
itr

at
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Pe
rc

hl
or

at
e 

Se
le

ni
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Si
lv

er
 

So
di

um
 

Th
al
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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 

Construction Worker SSL
c 

40700 124 4350 144 309 na 449
d 

34.6
e 

12400 6190 800 na 463 92.9
e 

6190 496000 217 1550 1550 na 20.4 92900 

Industrial SSL
c 

1130000 454 224000 2260 1120 na 2920
d 

300
f 

45400 22700 800 na 145000 310
f 

22700 1820000 795 5680 5680 na 74.9 341000 

Recreational SSL
g 

791000 317 158000 1580 784 na 1910
 

238
 

31700 15800 560 na 110000 238 15800 1260000 555 3960 3960 na 52.3 238000 

Residential SSL
c
 78100 31.3 15600 156 77.9 na 219

d 
23

f 
3130 1560 400 na 10700 23

f
 1560 125000 54.8 391 391 na 5.16 23500 

RE00-08-15140 00-603580 2–3 QBT3 —
h 

— — — — — 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
i 

— — — — — 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) — — — — 

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) — 

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) — — — — — — 

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) — — — 
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Table 4.1-2 (continued) 

Sample ID Location ID 
Depth 
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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 

Construction Worker SSL
c 

40700 124 4350 144 309 na 449
d 

34.6
e 

12400 6190 800 na 463 92.9
e 

6190 496000 217 1550 1550 na 20.4 92900 

Industrial SSL
c 

1130000 454 224000 2260 1120 na 2920
d 

300
f 

45400 22700 800 na 145000 310 22700 1820000 795 5680 5680 na 74.9 341000 

Recreational SSL
g 

791000 317 158000 1580 784 na 1910
d 

238 31700 15800 560 na 110000 238 15800 1260000 555 3960 3960 na 52.3 238000 

Residential SSL
c 

78100 31.3 15600 156 77.9 na 219
d
 23

f 
3130 1560 400 na 10700 23 1560 125000 54.8 391 391 na 5.16 23500 

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) — — — — 

RE32-10-11445 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. 
a 

BVs are from LANL (1998, 059730). 
b na = Not available. 
c
 SSLs are from NMED (2009, 108070), unless otherwise noted. 

d 
SSLs are for hexavalent chromium. 

e 
Construction worker SSLs calculated using toxicity value from EPA regional screening tables (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm) and equation and parameters from NMED (2009, 108070). 

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

g 
Recreational SSLs are from LANL (2010, 108613). 

h 
— = Not detected or not detected above BV. 

i 
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
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ra
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Construction Worker SSLa 18600 263000 66800 75.8 213 21.3 213 6680b 2060 4760 47600 10800 20600 21.3 

Industrial SSLa 36700 851000 183000 8.26 23.4 2.34 23.4 18300b 234 1370 9100 960 2340 2.34 

Recreational SSLc 20800 702000 104000 10.5 30.1 3.01 30.1 10400b 301 1830 13500 2830 3010 3.01 

Residential SSLa 3440 67500 17200 2.22 6.21 0.621 6.21 1720b 62.1 347 2600 240 621 0.621 

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

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) 
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Construction Worker SSLa 552f 1370 8910 8910 nag na na na na na na 

Industrial SSLa 100h 1550 24400 24400 na na na na na na na 

Recreational SSLc 399 13000 13900 13900 na na na na na na na 

Residential SSLa 78h 481 2290 2290 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) 
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Construction Worker SSLa na na na na na na 213 10600 702 na na 

Industrial SSLa na na na na na na 23.4 1090 252 na na 

Recreational SSLc na na na na na na 30.1 4520 1950 na na 

Residential SSLa na na na na na na 6.21 199 45 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) 
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Construction Worker SSLa na na na na na 7150 6680 na 0.0127 na 5820 

Industrial SSLa na na na na na 20500 18300 na 0.00147 na 6760 

Recreational SSLc na na na na na 12000 10400 na 0.00197 na 49800 

Residential SSLa na na na na na 1830 1720 na 0.000374 na 2010 

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) 
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Construction Worker SSLa na na na na na 7150 6680 na 0.0127 na 5820 

Industrial SSLa na na na na na 20500 18300 na 0.00147 na 6760 

Recreational SSLc na na na na na 12000 10400 na 0.00197 na 49800 

Residential SSLa na na na na na 1830 1720 na 0.000374 na 2010 

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 (2009, 108070), unless otherwise noted. 
b
 Pyrene used as a surrogate based on structural similarity. 

c
 Recreational SSLs are from LANL (2010, 108613). 

d
 — = Not detected. 

e
 NA = Not analyzed. 

f Construction worker SSLs calculated using toxicity value from EPA regional screening tables (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm) and equation and parameters from NMED (2009, 108070). 
g 

na = Not available. 
h
 SSLs are from EPA regional screening tables (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm). 
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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
-2

38
 

Pl
ut

on
iu

m
-2

39
/2

40
 

Tr
iti

um
 

U
ra

ni
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 

Construction Worker SALd 18 40 36 320000 43 

Industrial SALd 23 240 210 440000 87 

Recreational SALd 210 330 300 5300000 520 

Residential SALd 5.6 37 33 750 17 

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(b) 

Sample ID Location ID Depth (ft) Media A
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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 — — — — — — 

RE00-08-15175 00-603593 0–1 QBT3 09-37 09-36 09-34 09-37 09-37 09-37 09-37 09-36 09-35 09-36 09-37 09-35 09-35 09-36 

RE00-08-15176 00-603593 2–3 QBT3 09-37 09-36 09-34 09-37 09-37 09-37 09-37 09-36 09-35 09-36 09-37 09-35 09-35 09-36 

RE00-08-15177 00-603594 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 

RE00-08-15178 00-603594 6.5–7.5 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 

RE32-10-11440 00-603594 8–9 QBT3 — — — — — — — 10-2113 — — — — — — 

RE00-08-15179 00-603595 1.2–2.2 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 

RE00-08-15180 00-603595 3.2–4.2 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 

RE32-10-11441 00-603595 5–6 QBT3 — — — — — — — 10-2113 — — — — — — 

RE32-10-21512 00-603595 9–10 QBT3 — — — — — — — 10-3429 — — — — — — 

RE32-10-24894 00-603595 12–12.5 QBT3 — — — — — — — 10-3962 — — — — — — 

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 

RE00-08-15183 00-603597 0.75–1.75 QBT3 09-37 09-36 09-34 09-37 09-37 09-37 09-37 09-36 09-35 09-36 09-37 09-35 09-35 09-36 

RE00-08-15184 00-603597 2.75–3.75 QBT3 09-37 09-36 09-34 09-37 09-37 09-37 09-37 09-36 09-35 09-36 09-37 09-35 09-35 09-36 

RE00-08-15185 00-603598 1.25–2.25 QBT3 09-37 09-36 09-34 09-37 09-37 09-37 09-37 09-36 09-35 09-36 09-37 09-35 09-35 09-36 

RE00-08-15186 00-603598 3.25–4.25 QBT3 09-37 09-36 09-34 09-37 09-37 09-37 09-37 09-36 09-35 09-36 09-37 09-35 09-35 09-36 

RE00-08-15187 00-603599 0–0.5 SOIL 09-37 09-36 09-34 09-37 09-37 09-37 09-37 09-36 09-35 09-36 09-37 09-35 09-35 09-36 

RE00-08-15188 00-603599 2.5–3.5 QBT2 09-37 09-36 09-34 09-37 09-37 09-37 09-37 09-36 09-35 09-36 09-37 09-35 09-35 09-36 

0132-96-0325 32-06312 0–0.5 SOIL 1922 — — — 1922 1922 1922 1921 — — — 1920 — — 

0132-96-0326 32-06312 0.5–1 QBT3 1922 — — — 1922 1922 1922 1921 — — — 1920 — — 

0132-96-0323 32-06313 0–0.5 SOIL 1922 — — — 1922 1922 1922 1921 — — — 1920 — — 

0132-96-0324 32-06313 1.25–1.83 QBT3 1922 — — — 1922 1922 1922 1921 — — — 1920 — — 
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Table 4.2-1 (continued) 
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0132-96-0755 32-06314 0–0.5 QBT3 — — — 2069 — 2069 2069 2068 — — — — — — 

0132-96-0327 32-06315 0–0.5 SOIL 1922 — — — 1922 1922 1922 1921 — — — 1920 — — 

0132-96-0322 32-06323 0–0.5 SOIL 1922 — — — 1922 1922 1922 1921 — — — 1920 — — 

0132-96-0321 32-06325 0–0.5 SOIL 1922 — — — 1922 1922 1922 1921 — — — 1920 — — 

0132-96-0802 32-06342 1.5–2 SOIL — — — 2069 — 2069 2069 2068 — — — 2067 — — 

0132-96-0801 32-06344 1.5–2 SOIL — — — 2069 — 2069 2069 2068 — — — 2067 — — 

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

0132-96-0752 32-06357 0–0.5 SOIL — — — 2069 — 2069 2069 2068 — — — — — — 

0132-96-0753 32-06358 0–0.5 QBT3 — — — 2069 — 2069 2069 2068 — — — — — — 

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. 

 



Upper Los Alamos Canyon Aggregate Area Former TA-32 Remedy Completion Report, Revision 1 

 57 

Table 4.2-2 

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

Sample ID Location ID Depth (ft) Media A
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Qbt 2, 3, 4 BVa 0.5 2.79 46 1.63 2200 7.14 3.14 4.66 0.5 11.2 482 0.1 6.58 nab na 0.3 1 2770 1.1 63.5 

Soil BVa 0.83 8.17 295 0.4 6120 19.3 8.64 14.7 0.5 22.3 671 0.1 15.4 na na 1.52 1 915 0.73 48.8 

Construction Worker SSLc 124 65.4 4350 309 na 449d 34.6e 12400 6190 800 463 92.9 6190 496000 217 1550 1550 na 20.4 92900 

Industrial SSLc 454 17.7 224000 1120 na 2920d 300f 45400 22700 800 145000 310 22700 1820000 795 5680 5680 na 74.9 341000 

Recreational SSLg 317 27.7 158000 784 na 1910d 238 31700 15800 560 110000 238 15800 1260000 555 3960 3960 na 52.3 238000 

Residential SSLc 31.3 3.9 15600 77.9 na 219d 23f 3130 1560 400 10700 23 1560 125000 54.8 391 391 na 5.16 23500 

RE00-08-15167 00-603589 3.5–4.5 QBT3 —h — 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 — — NAi — — — — NA 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 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 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 NA 1.08 (UJ) — — — — 

RE00-08-15175 00-603593 0–1 QBT3 — 6.8 (J) — — — 22.2 — 8.4 — 71 — 5.35 — 0.55 — 0.33 (J) 6.7 (J+) — — — 

RE00-08-15176 00-603593 2–3 QBT3 0.51 (U) — — — — 10.5 (J) — — 0.51 (U) 17.7 — 0.406 — — — 0.5 (J) 1.2 (J+) — — — 

RE00-08-15177 00-603594 3.5–4.5 QBT3 — — — — — 13.4 (J-) — — — 16.3 — 0.86 7.3 — — 0.34 (J) — — — — 

RE00-08-15178 00-603594 6.5–7.5 QBT3 — — — — — 22.6 (J-) — — — — — 0.166 12.2 — — 0.33 (J) — — — — 

RE32-10-11440 00-603594 8–9 QBT3 1.01 (U) — — — — 15.4 — — NA — — — — NA NA 0.997 (UJ) — — — — 

RE00-08-15179 00-603595 1.2–2.2 QBT3 0.79 (U) 7.5 (J+) 57.5 (J-) — — — — 6.1 (J-) — 22 — 1.92 — 0.88 — — — — — 66.4 (J) 

RE00-08-15180 00-603595 3.2–4.2 QBT3 — — 220 (J-) — — 38.4 (J-) — 6.3 (J-) — 13 — 2 22.6 0.36 — 0.45 (J) — — — — 

RE32-10-11441 00-603595 5–6 QBT3 — 7.91 — — — 67.8 — 8.41 NA 67.3 — 10.1 — NA NA 1.04 (UJ) 2.38 — — — 

RE32-10-21512 00-603595 9–10 QBT3 3.72 — 56.8 — — 167 (J+) — 7.96 NA — — — 14.4 NA NA 1.08 (U) — — — — 

RE32-10-24894 00-603595 12–12.5 QBT3 0.54 (U) — 49.7 — — 8.1 (J) — 5.9 (J) NA 51 — 1.67 — NA NA — — — — 69.2 

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) — — — — — — 

RE00-08-15183 00-603597 0.75–1.75 QBT3 0.54 (U) 2.8 (J) 53.2 — — 15.2 — 6.5 0.52 (U) 45.9 — 2.18 7.8 — 0.006 (J) — 4.8 (J+) — — — 

RE00-08-15184 00-603597 2.75–3.75 QBT3 0.52 (U) — — — — 8 (J) — — — 20.8 — 0.65 — — 0.0056 (J) — 5.1 (J+) — — — 

RE00-08-15185 00-603598 1.25–2.25 QBT3 0.53 (U) — — — — 7.2 (J) — — — 14.4 — 2.12 — — — — — — — — 

RE00-08-15186 00-603598 3.25–4.25 QBT3 0.53 (U) — — — — 10.9 (J) — — — — — 0.205 — — 0.0021 (J) — — — — — 
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Table 4.2-2 (continued) 
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Qbt 2, 3, 4 BVa 0.5 2.79 46 1.63 2200 7.14 3.14 4.66 0.5 11.2 482 0.1 6.58 nab na 0.3 1 2770 1.1 63.5 

Soil BVa 0.83 8.17 295 0.4 6120 19.3 8.64 14.7 0.5 22.3 671 0.1 15.4 na na 1.52 1 915 0.73 48.8 

Construction Worker SSLc 124 65.4 4350 309 na 449d 34.6e 12400 6190 800 463 92.9 6190 496000 217 1550 1550 na 20.4 92900 

Industrial SSLc 454 17.7 224000 1120 na 2920d 300f 45400 22700 800 145000 310 22700 1820000 795 5680 5680 na 74.9 341000 

Recreational SSLg 317 27.7 158000 784 na 1910d 238 31700 15800 560 110000 238 15800 1260000 555 3960 3960 na 52.3 238000 

Residential SSLc 31.3 3.9 15600 77.9 na 219d 23f 3130 1560 400 10700 23 1560 125000 54.8 391 391 na 5.16 23500 

RE00-08-15187 00-603599 0–0.5 SOIL — — — — — — — — — — — — — 3 — — — — — — 

RE00-08-15188 00-603599 2.5–3.5 QBT2 0.56 (U) — — — — — — — 0.56 (U) — — — — 0.56 — 0.56 (U) — — — — 

0132-96-0325 32-06312 0–0.5 SOIL 11 (UJ) — — 1.9 — 77 — 27 (J+) NA 220 — 48 — NA NA — 21 — 2.1 (U) 110 

0132-96-0326 32-06312 0.5–1 QBT3 10 (UJ) 4.1 (J-) — — — 7.2 — 6.2 (J+) NA 37 — 6.4 — NA NA 1 (U) 3.1 — 2.1 (U) — 

0132-96-0323 32-06313 0–0.5 SOIL 10 (UJ) — — 1 — 84 — 31 (J+) NA 200 — 42 — NA NA — 19 — 2.1 (U) 190 

0132-96-0324 32-06313 1.25–1.83 QBT3 10 (UJ) — — — — 9.1 — — NA — — NA — NA NA 1 (U) 4 — 2 (U) — 

0132-96-0755 32-06314 0–0.5 QBT3 10 (UJ) — — — — — — — NA — — 0.2 — NA NA 1 (U) 2 (U) — 1.3 (U) — 

0132-96-0327 32-06315 0–0.5 SOIL 11 (UJ) — — 0.53 (U) — — — — NA 58 — 4.3 — NA NA — 2.1 — 2.1 (U) — 

0132-96-0322 32-06323 0–0.5 SOIL 12 (UJ) — — 0.59 (U) — — — — NA — — 0.12 (U) — NA NA — 2.4 (U) — 2.4 (U) — 

0132-96-0321 32-06325 0–0.5 SOIL 10 (UJ) — — 0.52 (U) — 22 — — NA 82 — 12 — NA NA — 5.2 — 2.1 (U) 52 

0132-96-0802 32-06342 1.5–2 SOIL 11 (UJ) — — 0.54 (U) — — — — NA 32 (J-) — 5.9 — NA NA — 2.2 (U) — 1.3 (U) — 

0132-96-0801 32-06344 1.5–2 SOIL 11 (U) — — 2.1 — — — — NA 61 — 9.4 — NA NA — 2.1 (U) — 1.3 (U) 67 

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 — 

0132-96-0752 32-06357 0–0.5 SOIL 10 (UJ) — — 0.51 (U) — — — — NA 38 (J-) — 1.4 — NA NA — 2 (U) — 1.3 (U) — 

0132-96-0753 32-06358 0–0.5 QBT3 10 (UJ) — — — — — — — NA — — — — NA NA 1 (U) 2 (U) — 1.3 (U) — 

0132-96-0611 32-06365 5–5.25 QBT4 12 (UJ) — 76 — — — 3.6 4.8 NA 33 — 5 — NA 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 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 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 (2009, 108070), unless otherwise noted. 

d 
SSLs are for hexavalent chromium. 

e 
Construction worker SSLs calculated using toxicity value from EPA regional screening tables (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm) and equation and parameters from NMED (2009, 108070). 

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

g 
Recreational SSLs are from LANL (2010, 108613). 

h 
— = Not detected or not detected above BV. 

i 
NA = Not analyzed. 
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Table 4.2-3 

Organic Chemicals Detected at SWMU 32-002(b) 
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Construction Worker SSLa 66800 75.8 213 21.3 213 6680b 2060 952000c 4760 47600c 20600 21.3 23800 8910 nad na na 

Industrial SSLa 183000 8.26 23.4 2.34 23.4 18300b 234 2500000e 1370 9100e 2340 2.34 68400 24400 na na na 

Recreational SSLf 104000 10.5 30.1 3.01 30.1 10400 301 1590000 1830 13500 3010 3.01 39900 13900 na na na 

Residential SSLa 17200 2.22 6.21 0.621 6.21 1720b 62.1 240000e 347 2600e 621 0.621 6110 2290 na na na 

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

RE00-08-15175 00-603593 0–1 QBT3 — 0.041 — — — — — — — — 0.038 (J) — — 0.05 (J) 0.0000738 0.000215 0.0000163 

RE00-08-15176 00-603593 2–3 QBT3 — — — — — — — — — — — — — — 0.00000391 0.00000942 0.000000838 (J) 

RE00-08-15177 00-603594 3.5–4.5 QBT3 — — — — — — — — 0.32 (J) — — — — — 0.00000604 0.0000147 — 

RE00-08-15178 00-603594 6.5–7.5 QBT3 — — — — — — — — — — — — — — 0.00000166 (J) 0.00000443 — 

RE00-08-15179 00-603595 1.2–2.2 QBT3 — 0.088 0.14 (J) 0.41 0.69 0.3 (J) 0.52 — — — 0.48 0.09 (J) — 0.11 (J) 0.000102 0.000329 0.0000392 

RE00-08-15180 00-603595 3.2–4.2 QBT3 — 0.059 — — — — — — — — — — — — 0.0000401 0.000124 0.0000165 (J) 

RE00-08-15181 00-603596 1.25–2.25 QBT3 — — — — — — — — 0.12 (J) — — — — — 0.000084 0.000163 0.0000238 (J) 

RE00-08-15182 00-603596 3.25–4.25 QBT3 — — — — — — — — 0.44 — — — — — 0.0000283 0.0000585 0.00000757 (J) 

RE00-08-15183 00-603597 0.75–1.75 QBT3 — 0.031 (J) — — 0.039 (J) — — — — — 0.041 (J) — — 0.044 (J) 0.00032 0.000555 0.0000789 

RE00-08-15184 00-603597 2.75–3.75 QBT3 — — — — — — — — — — — — — — 0.0000139 0.0000241 0.00000329 

RE00-08-15185 00-603598 1.25–2.25 QBT3 — — — — — — — — — — — — — — 0.00000161 (J) 0.00000161 0.000000396 (J) 

RE00-08-15186 00-603598 3.25–4.25 QBT3 — — — — — — — — — — — — — — 0.000000607 (J) 0.00000115 — 

RE00-08-15187 00-603599 0–0.5 SOIL — — 0.039 (J) 0.061 (J) 0.091 (J) — 0.072 (J) — — — 0.091 (J) — — 0.14 (J) 0.0000422 0.000107 0.00000566 

RE00-08-15188 00-603599 2.5–3.5 QBT2 — — — — — — — — — — — — — — 0.00000167 (J) 0.00000407 — 

0132-96-0611 32-06365 5–5.25 QBT4 —  NAh — — — — — — — — — — 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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Construction Worker SSLa na na na na na na na na na na na 213 

Industrial SSLa na na na na na na na na na na na 23.4 

Recreational SSLf na na na na na na na na na na na 30.1 

Residential SSLa na na na na na na na na na na na 6.21 

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 — — — — — — — — — — — — 

RE00-08-15175 00-603593 0–1 QBT3 0.00000143 (J) 0.0000458 0.000000769 (J) 0.00000218 (J) 0.00000146 (J) 0.0000225 0.0000014 (J) 0.000000737 (J) 0.000000267 (J) 0.00000114 (J) 0.0000235 — 

RE00-08-15176 00-603593 2–3 QBT3 — 0.00000217 — — — — — — — — 0.0000005 — 

RE00-08-15177 00-603594 3.5–4.5 QBT3 — 0.00000569 (J) — — — 0.00000106 0.000000182 (J) — — — 0.00000207 (J) — 

RE00-08-15178 00-603594 6.5–7.5 QBT3 — — — — — 0.000000184 — — — — — — 

RE00-08-15179 00-603595 1.2–2.2 QBT3 0.0000018 (J) 0.000123 0.000000668 (J) 0.00000272 0.00000125 (J) 0.0000215 0.00000179 (J) 0.000000826 (J) 0.000000341 (J) 0.0000013 (J) 0.0000358 0.26 (J) 

RE00-08-15180 00-603595 3.2–4.2 QBT3 0.000000873 (J) 0.0000578 0.000000302 (J) 0.0000012 (J) 0.000000594 (J) 0.0000075 0.000000565 (J) 0.000000268 (J) — 0.000000383 (J) 0.0000135 — 

RE00-08-15181 00-603596 1.25–2.25 QBT3 0.0000012 (J) 0.0000749 0.000000763 (J) 0.00000222 (J) 0.00000167 (J) 0.0000127 0.000000569 (J) 0.000000386 (J) — 0.000000584 (J) 0.0000167 — 

RE00-08-15182 00-603596 3.25–4.25 QBT3 0.000000472 (J) 0.0000269 — 0.000000718 (J) 0.00000045 (J) 0.00000368 — — — — 0.00000486 (J) — 

RE00-08-15183 00-603597 0.75–1.75 QBT3 0.00000602 0.000245 0.00000313 0.00000859 0.00000672 0.0000498 0.00000201 (J) 0.00000155 (J) 0.000000485 (J) 0.00000299 0.00007 — 

RE00-08-15184 00-603597 2.75–3.75 QBT3 — 0.0000097 — 0.000000422 (J) — 0.00000202 — — — — 0.00000232 — 

RE00-08-15185 00-603598 1.25–2.25 QBT3 — 0.000000969 — — — — — — — — 0.000000427 — 

RE00-08-15186 00-603598 3.25–4.25 QBT3 — — — — — — — — — — — — 

RE00-08-15187 00-603599 0–0.5 SOIL 0.000000523 (J) 0.0000151 0.000000491 (J) 0.00000134 (J) 0.000000839 (J) 0.0000126 0.000000606 (J) 0.000000323 (J) — 0.000000444 (J) 0.00000875 — 

RE00-08-15188 00-603599 2.5–3.5 QBT2 — 0.000000321 — — — — — — — — — — 

0132-96-0611 32-06365 5–5.25 QBT4 NA 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 NA 0.14 (J) 

0132-96-0614 32-06377 3.5–4.5 QBT4 NA 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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Construction Worker SSLa 10600 na na na na na na na 7150 6680 na 338 5820 

Industrial SSLa 1090 na na na na na na na 20500 18300 na 36.4 6760 

Recreational SSLf 4520 na na na na na na na 12000 10400 na 91.7 49800 

Residential SSLa 199 na na na na na na na 1830 1720 na 6.99 2010 

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) — — — — — — — — — — 

RE00-08-15175 00-603593 0–1 QBT3 — 0.000569 (J) 0.000043 0.000000358 (J) 0.000000945 0.000000212 (J) 0.00000093 (J) 0.00000823 — 0.052 (J) 0.00000227 0.00053 (J) — 

RE00-08-15176 00-603593 2–3 QBT3 — 0.0000256 (J) 0.00000159 (J) — — — — 0.000000228 — — — — — 

RE00-08-15177 00-603594 3.5–4.5 QBT3 — 0.0000438 0.00000441 (J) — — — — 0.000000768 — — — — — 

RE00-08-15178 00-603594 6.5–7.5 QBT3 0.0084 (J+) 0.0000124 0.00000188 (J) — — — — 0.000000271 — — — — — 

RE00-08-15179 00-603595 1.2–2.2 QBT3 — 0.000948 0.0000969 0.000000285 (J) 0.00000109 0.00000023 (J) 0.00000116 (J) 0.000012 — 0.13 (J) 0.00000302 — — 

RE00-08-15180 00-603595 3.2–4.2 QBT3 — 0.000342 0.0000466 — — — 0.000000345 (J) 0.00000308 — — 0.000000422 — — 

RE00-08-15181 00-603596 1.25–2.25 QBT3 — 0.00067 0.0000804 — 0.000000174 — 0.000000226 (J) 0.00000286 — — 0.000000403 — — 

RE00-08-15182 00-603596 3.25–4.25 QBT3 — 0.000235 0.0000306 — — — — 0.000000398 — — — — — 

RE00-08-15183 00-603597 0.75–1.75 QBT3 — 0.00246 (J) 0.000285 0.00000109 (J) 0.00000299 — 0.000000743 (J) 0.00000955 — 0.041 (J) 0.00000213 — — 

RE00-08-15184 00-603597 2.75–3.75 QBT3 — 0.000101 (J) 0.0000124 — — — — 0.000000283 — — 0.000000176 — — 

RE00-08-15185 00-603598 1.25–2.25 QBT3 — 0.0000112 (J) 0.000000844 (J) — — — — — — — — — — 

RE00-08-15186 00-603598 3.25–4.25 QBT3 — 0.0000033 (J) — — — — — — — — — — — 

RE00-08-15187 00-603599 0–0.5 SOIL — 0.000411 (J) 0.000013 — 0.000000396 0.000000151 (J) 0.00000037 (J) 0.0000029 0.072 (J) 0.12 (J) 0.000000937 — — 

RE00-08-15188 00-603599 2.5–3.5 QBT2 0.004 (J) 0.000013 (J) — — — — — — — — — — — 
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Table 4.2-3 (continued) 
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Construction Worker SSLa 10600 na na na na na na na 7150 6680 na 338 5820 

Industrial SSLa 1090 na na na na na na na 20500 18300 na 36.4 6760 

Recreational SSLf 4520 na na na na na na na 12000 10400 na 91.7 49800 

Residential SSLa 199 na na na na na na na 1830 1720 na 6.99 2010 

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

0132-96-0612 32-06366 4–4.25 QBT4 — NA NA NA 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 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 (2009, 108070), unless otherwise noted. 

b
 Pyrene used as a surrogate based on structural similarity. 

c
 Construction worker SSLs calculated using toxicity value from EPA regional screening tables (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm) and equation and parameters from NMED (2009, 108070). 

d
 na = Not available. 

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

f
 Recreational SSLs are from LANL (2010, 108613). 
g
 — = Not detected. 

h
 NA = Not analyzed. 
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Table 4.2-4 

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

Sample ID Location ID Depth (ft) Media A
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Qbt 2, 3, 4 BVa nab na na na na 1.98 0.09 1.93 

Soil BVa,c 0.013 1.65 0.054 1.31 na 2.59 0.2 2.29 

Construction Worker SALd 34 18 36 800 320000 220 43 160 

Industrial SALd 180 23 210 1900 440000 1500 87 430 

Recreational SALd 280 210 300 5600 5300000 3200 520 2100 

Residential SALd 30 5.6 33 5.7 750 170 17 87 

RE00-08-15175 00-603593 0–1 QBT3 —e 0.32 0.242 — — — 0.102 — 

RE00-08-15176 00-603593 2–3 QBT3 — — — — — — 0.119 — 

RE00-08-15179 00-603595 1.2–2.2 QBT3 — — — 0.45 — — — — 

RE00-08-15183 00-603597 0.75–1.75 QBT3 — — 0.171 — — — — — 

RE00-08-15184 00-603597 2.75–3.75 QBT3 — — 0.1 — — — — — 

RE00-08-15188 00-603599 2.5–3.5 QBT2 — — — — — — 0.104 — 

0132-96-0325 32-06312 0–0.5 SOIL 0.929 NAf 5 NA — — — — 

0132-96-0326 32-06312 0.5–1 QBT3 — NA 0.356 NA — — — — 

0132-96-0323 32-06313 0–0.5 SOIL 1.07 NA 3.76 NA — 3.55 — 3.04 

0132-96-0324 32-06313 1.25–1.83 QBT3 — NA 0.11 NA — — — — 

0132-96-0755 32-06314 0–0.5 QBT3 NA 0.58 0.099 NA NA — — — 

0132-96-0327 32-06315 0–0.5 SOIL — NA 0.613 NA — — — — 

0132-96-0322 32-06323 0–0.5 SOIL — NA 0.389 NA — — — — 

0132-96-0321 32-06325 0–0.5 SOIL 0.146 NA 1.64 NA — — — — 

0132-96-0802 32-06342 1.5–2 SOIL NA — 0.134 NA NA — — — 

0132-96-0801 32-06344 1.5–2 SOIL NA — 0.495 NA NA — — — 

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

0132-96-0752 32-06357 0–0.5 SOIL NA 2.56 0.916 NA NA — — — 

0132-96-0753 32-06358 0–0.5 QBT3 NA 0.29 — NA NA — — — 

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

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

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 4.3-1 

Samples Collected and Analyses Requested at AOC 32-003 

Sample ID Location ID Depth (ft) Media H
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RE00-08-15211 00-603600 4.75–5.75 QBT3 —* 09-6 — 09-5 09-5 09-5 

RE00-08-15212 00-603600 6.75–7.25 QBT3 — 09-6 — 09-5 09-5 09-5 

RE32-10-11389 00-603601 3–4 QBT3 10-2114 10-2114 — — — — 

RE00-08-15207 00-603602 0–1 SOIL — 09-39 — 09-38 09-38 09-38 

RE00-08-15208 00-603602 2–3 QBT3 — 09-39 — 09-38 09-38 09-38 

RE00-08-15209 00-603603 0–1 SOIL — 09-6 — 09-5 09-5 09-5 

RE00-08-15210 00-603603 2–2.5 QBT3 — 09-6 — 09-5 09-5 09-5 

RE00-08-15203 00-603604 3–3.5 SOIL — 08-2015 — 08-2015 08-2015 08-2015 

RE00-08-15204 00-603604 5.5–6.5 QBT3 — 08-2015 — 08-2015 08-2015 08-2015 

RE00-08-15213 00-603605 2–3 QBT3 — 08-2015 — 08-2015 08-2015 08-2015 

RE00-08-15214 00-603605 4–5 QBT3 — 08-2015 — 08-2015 08-2015 08-2015 

RE32-10-11385 00-603605 5.5–6.5 QBT3 10-2114 10-2114 — — — — 

RE00-08-15215 00-603606 2.25–2.75 QBT3 — 09-6 — 09-5 09-5 09-5 

RE00-08-15216 00-603606 3.75–4.25 QBT3 — 09-6 — 09-5 09-5 09-5 

RE32-10-11386 00-603606 5–6 QBT3 10-2114 10-2114 — — — — 

RE00-08-15218 00-603607 5–6 QBT3 — 09-6 — 09-5 09-5 09-5 

RE00-08-15219 00-603607 7–8 QBT3 — 09-6 — 09-5 09-5 09-5 

RE00-08-15217 00-603608 1.5–2 QBT3 — 09-39 — 09-38 09-38 09-38 

RE00-08-15220 00-603608 3–3.5 QBT3 — 09-39 — 09-38 09-38 09-38 

RE00-08-15221 00-603609 1.75–2.25 QBT3 — 09-6 — 09-5 09-5 09-5 

RE00-08-15222 00-603609 3.25–3.75 QBT3 — 09-6 — 09-5 09-5 09-5 

RE32-10-11387 00-603609 4–5 QBT3 10-2114 10-2114 — — — — 

RE00-08-15223 00-603610 1.5–2 QBT3 — 09-39 — 09-38 09-38 09-38 

RE00-08-15224 00-603610 3–3.5 QBT3 — 09-39 — 09-38 09-38 09-38 

RE00-08-15225 00-603611 2.25–2.75 QBT3 — 09-6 — 09-5 09-5 09-5 

RE00-08-15226 00-603611 3.75–4.25 QBT3 — 09-6 — 09-5 09-5 09-5 

RE32-10-11388 00-603611 5–6 QBT3 10-2114 10-2114 — — — — 

RE32-10-11377 32-611232 0–1 SOIL — — 10-2279 10-2279 — — 

RE32-10-11376 32-611232 2–2.5 SOIL — — 10-2279 10-2279 — — 

RE32-10-11379 32-611233 0–1 SOIL — — 10-2279 10-2279 — — 

RE32-10-11378 32-611233 2–2.5 SOIL — — 10-2279 10-2279 — — 

RE32-10-11381 32-611234 0–1 SOIL — — 10-2279 10-2279 — — 

RE32-10-11380 32-611234 2–2.5 SOIL — — 10-2279 10-2279 — — 
 



Upper Los Alamos Canyon Aggregate Area Former TA-32 Remedy Completion Report, Revision 1 

 65 

Table 4.3-1 (continued) 

Sample ID Location ID Depth (ft) Media H
ex
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t C
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s 
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O

C
s 
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C

s 

RE32-10-24896 32-611788 0.5–1 SOIL — — — 10-3963 — — 

RE32-10-24895 32-611789 0.5–1 SOIL — — — 10-3963 — — 

RE32-10-21477 32-611845 7–7.5 QBT3 — — — 10-3430 — — 

RE32-10-14345 32-611845 7.5–8 QBT3 — — — 10-3430 — — 

RE32-10-14346 32-611846 7–7.5 QBT3 — — — 10-3430 — — 

RE32-10-21478 32-611846 7.5–8 QBT3 — — — 10-3430 — — 

RE32-10-14347 32-611847 7.5–8 QBT3 — — — 10-3430 — — 

RE32-10-21476 32-611847 8–8.5 QBT3 — — — 10-3430 — — 

Note: Numbers in analyte columns are request numbers. 

* — = Analysis not requested. 
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Table 4.3-2 

Inorganic Chemicals above BVs at AOC 32-003 

Sample ID Location ID Depth (ft) Media A
lu
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um
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m
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Qbt 2, 3, 4 BVa 7340 0.5 2.79 46 1.21 7.14 nab 3.14 4.66 11.2 1690 6.58 0.3 2770 17 63.5 

Soil BVa 29200 0.83 8.17 295 1.83 19.3 na 8.64 14.7 22.3 4610 15.4 1.52 915 39.6 48.8 

Construction Worker SSLc 40700 124 65.4 4350 144 449d 449 34.6e 12400 800 na 6190 1550 na 1550 92900 

Industrial SSLc 1130000 454 17.7 224000 2260 2920d 2920 300f 45400 800 na 22700 5680 na 5680 341000 

Recreational SSLg 791000 317 27.7 158000 1580 1910d 1910 238 31700 560 na 15800 3960 na 3960 238000 

Residential SSLc 78100 31.3 3.9 15600 156 219d 219 23f 3130 400 na 1560 391 na 391 23500 

RE00-08-15211 00-603600 4.75–5.75 QBT3 —h — — — — 38.2 (J+) NAi — — — — 19.1 (J+) — — — — 

RE00-08-15212 00-603600 6.75–7.25 QBT3 — — — — — 31.4 (J+) NA — — — — 16.7 (J+) 0.32 (J) — — — 

RE32-10-11389 00-603601 3–4 QBT3 — 1.04 (U) — — — 9.77 — — — — — — 1.04 (UJ) — — — 

RE00-08-15208 00-603602 2–3 QBT3 — 0.55 (U) — — — 10.3 (J) NA — — — — 6.6 — — — — 

RE00-08-15209 00-603603 0–1 SOIL — — — — — — NA — — 24.1 — — — 1970 (J-) — 90.4 (J) 

RE00-08-15210 00-603603 2–2.5 QBT3 — — — — — 12.4 (J+) NA — — 12.7 — 7 (J+) 0.61 (U) — — — 

RE00-08-15204 00-603604 5.5–6.5 QBT3 14100 (J) 0.55 (U) 4.5 144 (J-) 1.9 (J-) 10 (J-) NA 5 (J) 8.2 (J-) 26.2 2230 (J-) 12.8 0.63 (U) — 21 (J-) — 

RE00-08-15213 00-603605 2–3 QBT3 — 1.3 (U) — — — — NA — — 12.7 — — 0.33 (J) — — — 

RE00-08-15214 00-603605 4–5 QBT3 — — — — — 37.2 (J-) NA — — — — 18.1 0.36 (J) — — — 

RE32-10-11385 00-603605 5.5–6.5 QBT3 — 1.12 (U) — — — 49.4 0.399 (J) — — — — — 1.17 (UJ) — — — 

RE00-08-15215 00-603606 2.25–2.75 QBT3 — — — — — 12.6 (J+) NA — — — — 7 (J+) 0.61 (U) — — — 

RE00-08-15216 00-603606 3.75–4.25 QBT3 — 0.57 (U) — — — 65.9 (J+) NA — — — — 32.5 (J+) — — — — 

RE32-10-11386 00-603606 5–6 QBT3 — 1.07 (U) — — — 28.1 — — — — — — 1.1 (UJ) — — — 

RE00-08-15218 00-603607 5–6 QBT3 — 0.6 (U) — — — 18.7 (U) NA — — — — 9.4 (J+) — — — — 

RE00-08-15219 00-603607 7–8 QBT3 — — — 103 — 12.3 (U) NA — — — — 6.9 (J+) 0.31 (J) — — — 

RE00-08-15217 00-603608 1.5–2 QBT3 — — — 48.5 — — NA — 5.7 — — 15.3 — — — — 

RE00-08-15220 00-603608 3–3.5 QBT3 — 0.6 (U) — — — — NA — — — — — — — — — 

RE00-08-15221 00-603609 1.75–2.25 QBT3 — — — — — 15.2 (J+) NA — — — — 7.9 (J+) 0.58 (U) — — — 

RE00-08-15222 00-603609 3.25–3.75 QBT3 — 0.61 (U) — — — 19.1 (J+) NA — — — — 10.5 (J+) — — — — 

RE32-10-11387 00-603609 4–5 QBT3 8970 1.27 (U) — 52.4 1.71 11.9 — — 6.47 — — 11.3 1.24 (UJ) — — — 

RE00-08-15223 00-603610 1.5–2 QBT3 — 0.54 (U) — — — — NA — — — — — — — — — 

RE00-08-15224 00-603610 3–3.5 QBT3 — 0.54 (U) — — — 9.6 (J) NA — — — — — — — — — 

RE00-08-15225 00-603611 2.25–2.75 QBT3 — 0.52 (U) — — — 15.8 (J+) NA — — — — 8.6 (J+) — — — — 
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Table 4.3-2 (continued) 

Sample ID Location ID Depth (ft) Media A
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Qbt 2, 3, 4 BVa 7340 0.5 2.79 46 1.21 7.14 na 3.14 4.66 11.2 1690 6.58 0.3 2770 17 63.5 

Soil BVa 29200 0.83 8.17 295 1.83 19.3 na 8.64 14.7 22.3 4610 15.4 1.52 915 39.6 48.8 

Construction Worker SSLc 40700 124 65.4 4350 144 449d 449 34.6e 12400 800 na 6190 1550 na 1550 92900 

Industrial SSLc 1130000 454 17.7 224000 2260 2920d 2920 300f 45400 800 na 22700 5680 na 5680 341000 

Recreational SSLg 791000 317 27.7 158000 1580 1910d 1910 238 31700 560 na 15800 3960 na 3960 238000 

Residential SSLc 78100 31.3 3.9 15600 156 219d 219 23f 3130 400 na 1560 391 na 391 23500 

RE00-08-15226 00-603611 3.75–4.25 QBT3 — 0.52 (U) — — — 24.3 (J+) NA — — — — 12 (J+) — — — — 

RE32-10-11388 00-603611 5–6 QBT3 — 1.03 (U) — — — 17.2 0.541 — — — — — 1.03 (UJ) — — — 

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 (2009, 108070), unless otherwise noted. 

d 
SSLs are for hexavalent chromium. 

e 
Construction worker SSLs calculated using toxicity value from EPA regional screening tables (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm) and equation and parameters from NMED (2009, 108070). 

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

g 
Recreational SSLs are from LANL (2010, 108613). 

h 
— = Not detected or not detected above BV. 

i 
NA = Not analyzed. 
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Table 4.3-3 

Organic Chemicals Detected at AOC 32-003 

Sample ID Location ID Depth (ft) Media A
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Construction Worker SSLa 66800 75.8 213 21.3 213 6680b 2060 4760 20600 8910 213 10600 7150 6680 

Industrial SSLa 183000 8.26 23.4 2.34 23.4 18300b 234 1370 2340 24400 23.4 1090 20500 18300 

Recreational SSLc 104000 10.5 30.1 3.01 30.1 10400b 301 1830 3010 13900 30.1 4520 12000 10400 

Residential SSLa 17200 2.22 6.21 0.621 6.21 1720b 62.1 347 621 2290 6.21 199 1830 1720 

RE00-08-15211 00-603600 4.75–5.75 QBT3 —d — — — — — — 0.82 — — — — — — 

RE00-08-15212 00-603600 6.75–7.25 QBT3 — — — — — — — — — — — 0.007 — — 

RE00-08-15207 00-603602 0–1 SOIL — 0.35 0.13 (J) 0.19 (J) 0.39 0.2 (J) 0.33 (J) — 0.45 0.19 (J) 0.17 (J) — 0.06 (J) 0.2 (J) 

RE00-08-15209 00-603603 0–1 SOIL — 0.15 (J) 0.32 (J) 0.44 (J) 0.57 (J) 0.31 (J) 0.6 (J) — 0.68 (J) 1.3 (J) 0.3 (J) 0.016 0.73 (J) 1.1 (J) 

RE00-08-15210 00-603603 2–2.5 QBT3 — — — — — — — — — 0.046 (J) — 0.011 — 0.042 (J) 

RE00-08-15203 00-603604 3–3.5 SOIL — — — — — — — — — — — 0.0033 (J) — — 

RE00-08-15204 00-603604 5.5–6.5 QBT3 — — — — — — — 0.067 (J) — — — — — — 

RE00-08-15213 00-603605 2–3 QBT3 — — — — — — — 0.19 (J) — — — — — — 

RE00-08-15215 00-603606 2.25–2.75 QBT3 — 0.072 (J) — — — — — — — — — 0.012 — — 

RE00-08-15216 00-603606 3.75–4.25 QBT3 — — — — — — — — — — — 0.01 — — 

RE00-08-15218 00-603607 5–6 QBT3 — — — — — — — 0.2 (J) — — — — — — 

RE00-08-15219 00-603607 7–8 QBT3 — — — — — — — 0.1 (J) — — — — — — 

RE00-08-15217 00-603608 1.5–2 QBT3 — 0.051 — — — — — — — — — — — — 

RE00-08-15220 00-603608 3–3.5 QBT3 — 0.26 — — — — — — — — — — — — 

RE00-08-15221 00-603609 1.75–2.25 QBT3 — 1.2 — — — — — 0.48 — — — 0.013 (J+) — — 

RE00-08-15222 00-603609 3.25–3.75 QBT3 — — — — — — — — — — — 0.01 — — 

RE00-08-15223 00-603610 1.5–2 QBT3 — 0.06 — — — — — — — — — — — — 

RE00-08-15225 00-603611 2.25–2.75 QBT3 — 0.035 — — — — — — — — — 0.0074 — — 

RE00-08-15226 00-603611 3.75–4.25 QBT3 — — — — — — — — — — — 0.011 — — 

RE32-10-11377 32-611232 0–1 SOIL — 0.0764 0.267 — — — — NAe 0.307 0.738 — NA 0.535 0.549 

RE32-10-11376 32-611232 2–2.5 SOIL — 0.0994 0.0148 — — — — NA 0.025 0.0524 — NA 0.022 0.0414 

RE32-10-11379 32-611233 0–1 SOIL — — — — — — — NA — — — NA — 0.00455 (J-)

RE32-10-11378 32-611233 2–2.5 SOIL 0.0103 (J-) 0.0531 0.067 (J-) 0.0494 (J-) 0.0991 (J-) 0.0247 (J-) — NA 0.0902 (J-) 0.177 (J-) — NA 0.121 (J-) 0.132 (J-) 

RE32-10-11381 32-611234 0–1 SOIL — 0.0736 — 0.0202 (J-) — — — NA 0.0248 (J-) 0.0438 (J-) — NA 0.0242 (J-) 0.0374 (J-) 

RE32-10-11380 32-611234 2–2.5 SOIL — 0.0073 — — — — — NA — — — NA — — 

RE32-10-24896 32-611788 0.5–1 SOIL NA 0.0036 NA NA NA NA NA NA NA NA NA NA NA NA 

RE32-10-24895 32-611789 0.5–1 SOIL NA 0.0026 (J) NA NA NA NA NA NA NA NA NA NA NA NA 

RE32-10-21477 32-611845 7–7.5 QBT3 NA 0.0015 (J) NA NA NA NA NA NA NA NA NA NA NA NA 
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Table 4.3-3 (continued) 

Sample ID Location ID Depth (ft) Media A
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Construction Worker SSLa 66800 7.58 213 21.3 213 6680b 2060 4760 20600 8910 213 10600 7150 6680 

Industrial SSLa 183000 8.26 23.4 2.34 23.4 18300b 234 1370 2340 24400 23.4 1090 20500 18300 

Recreational SSLc 104000 10.5 30.1 3.01 30.1 10400b 301 1830 3010 13900 30.1 4520 12000 10400 

Residential SSLa 17200 2.22 6.21 0.621 6.21 1720b 62.1 347 621 2290 6.21 199 1830 1720 

RE32-10-14345 32-611845 7.5–8 QBT3 NA 0.0018 (J) NA NA NA NA NA NA NA NA NA NA NA NA 

RE32-10-14346 32-611846 7–7.5 QBT3 NA 0.0017 (J) NA NA NA NA NA NA NA NA NA NA NA NA 

RE32-10-21478 32-611846 7.5–8 QBT3 NA 0.0018 (J) NA NA NA NA NA NA NA NA NA NA NA NA 

RE32-10-14347 32-611847 7.5–8 QBT3 NA 0.0482 NA NA NA NA NA NA NA NA NA NA NA NA 

RE32-10-21476 32-611847 8–8.5 QBT3 NA 0.0314 NA NA NA NA NA NA NA NA NA NA NA NA 

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

SSLs are from NMED (2009, 108070), unless otherwise noted. 
b Pyrene used as a surrogate based on structural similarity. 
c Recreational SSLs are from LANL (2010, 108613). 
d — = Not detected. 
e NA = Not analyzed. 
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Table 4.4-1 

Samples Collected and Analyses Requested at AOC 32-004 

Sample ID Location ID Depth (ft) Media A
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RE00-08-15242 00-603612 1–1.5 QBT3 08-2018 08-2017 08-2018 08-2018 08-2018 08-2018 08-2017 —* 08-2016 08-2017 08-2018 08-2016 08-2016 08-2017 

RE00-08-15243 00-603612 2.5–3 QBT3 08-2018 08-2017 08-2018 08-2018 08-2018 08-2018 08-2017 — 08-2016 08-2017 08-2018 08-2016 08-2016 08-2017 

RE00-08-15244 00-603612 5–6 QBT3 08-2018 08-2017 08-2018 08-2018 08-2018 08-2018 08-2017 — 08-2016 08-2017 08-2018 08-2016 08-2016 08-2017 

0132-96-0354 32-06326 0–0.5 SOIL 1929 — — 1929 1929 1929 1928 — — — — 1927 — — 

RE32-10-11368 32-06326 0–0.5 SOIL — — — — — — — 10-2221 — — — — — — 

0132-96-0355 32-06326 0.5–1 QBT3 1929 — — 1929 1929 1929 1928 — — — — 1927 — — 

RE32-10-11369 32-06326 1–1.5 SOIL — — — — — — — 10-2221 — — — — — — 

0132-96-0356 32-06331 0–0.42 SOIL 1929 — — 1929 1929 1929 1928 — — — — 1927 — — 

RE32-10-11370 32-06331 0–0.5 SOIL — — — — — — — 10-2221 — — — — — — 

RE32-10-11371 32-06331 1–1.5 SOIL — — — — — — — 10-2221 — — — — — — 

0132-96-0357 32-06336 0–0.5 SOIL 1929 — — 1929 1929 1929 1928 — — — — 1927 — — 

0132-96-0352 32-06338 0–0.5 SOIL 1929 — — 1929 1929 1929 1928 — — — — 1927 — — 

RE32-10-11366 32-06338 0–0.5 SOIL — — — — — — — 10-2221 — — — — — — 

0132-96-0353 32-06338 0.5–1 SOIL 1929 — — 1929 1929 1929 1928 — — — — 1927 — — 

RE32-10-11367 32-06338 1–1.5 SOIL — — — — — — — 10-2221 — — — — — — 

0132-96-0351 32-06340 0–0.5 SOIL — — — — — — 1928 — — — — 1927 — — 

RE32-10-11364 32-06340 0–0.5 SOIL — — — — — — — 10-2221 — — — — — — 

RE32-10-11365 32-06340 1–1.5 SOIL — — — — — — — 10-2221 — — — — — — 

0132-96-0621 32-06363 3–3.5 SOIL — — 1996 1996 1996 1996 1995 — — — — 1994 1994 — 

0132-96-0622 32-06364 2.5–3 SOIL — — 1996 1996 1996 1996 1995 — — — — 1994 1994 — 

Note: Numbers in analyte columns are request numbers. 

* — = Analysis not requested. 
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Table 4.4-2 

Inorganic Chemicals above BVs at AOC 32-004 

Sample ID Location ID Depth (ft) Media A
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Qbt 2, 3, 4 BVa 0.5 1.63 7.14 4.66 0.5 11.2 0.1 6.58 nab 0.3 1 1.1 63.5 

Soil BVa 0.83 0.4 19.3 14.7 na 22.3 0.1 15.4 na 1.52 1 0.73 48.8 

Construction Worker SSLc 124 309 449d 12400 6190 800 92.9e 6190 496000 1550 1550 20.4 92900 

Industrial SSLc 454 1120 2920d 45400 22700 800 310f 22700 1820000 5680 5680 74.9 341000

Recreational SSLg 317 784 1910d 31700 15800 560 238 15800 1260000 3960 3960 52.3 238000

Residential SSLc 31.3 77.9 219d 3130 1560 400 23 1560 125000 391 391 5.16 23500 

RE00-08-15242 00-603612 1–1.5 QBT3 —h — 18.8 (J+) — — — — 10.2 0.26 — — — — 

RE00-08-15243 00-603612 2.5–3 QBT3 0.52 (U) — 44.6 (J+) — — — — 24.1 — — — — — 

RE00-08-15244 00-603612 5–6 QBT3 — — 20.1 (J+) — 0.55 (U) — — 12.4 — 0.31 (J) — — — 

0132-96-0354 32-06326 0–0.5 SOIL 11 (UJ) 0.55 (U) — — NAi 53 0.11 (U) — NA — 2.2 (U) 2.2 (U) 100 

0132-96-0355 32-06326 0.5–1 QBT3 12 (UJ) — — — NA — 0.12 (U) — NA 1.2 (U) 2.4 (U) 2.4 (U) — 

0132-96-0356 32-06331 0–0.42 SOIL 10 (UJ) 0.51 (U) — — NA 34 — — NA — 2 (U) 2 (U) 51 

0132-96-0357 32-06336 0–0.5 SOIL 10 (UJ) 0.52 (U) — — NA — — — NA — 2.1 (U) 2.1 (U) — 

0132-96-0352 32-06338 0–0.5 SOIL 11 (UJ) 0.54 32 15 (J+) NA 89 0.11 — NA — 3.3 2.2 (U) 83 

0132-96-0353 32-06338 0.5–1 SOIL 11 (UJ) 0.56 (U) — — NA — 0.11 (U) — NA — 2.2 (U) 2.2 (U) — 

0132-96-0351 32-06340 0–0.5 SOIL 11 (UJ) 1.1 — 26 (J+) NA 200 0.11 (U) — NA — 2.1 (U) 2.1 (U) 150 

0132-96-0621 32-06363 3–3.5 SOIL 5.8 (U) 0.58 (U) — — NA — 0.45 — NA — — — 50.2 

0132-96-0622 32-06364 2.5–3 SOIL 5.8 (U) 0.58 (U) — — NA — 0.55 — NA — — — 102 

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 (2009, 108070), unless otherwise noted. 
d 

SSLs are for hexavalent chromium. 
e 

Construction worker SSLs calculated using toxicity value from EPA regional screening tables (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm) and equation and parameters from NMED (2009, 108070). 
f 

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

Recreational SSLs are from LANL (2010, 108613). 
h 

— = Not detected or not detected above BV. 
I 

NA = Not analyzed. 
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Table 4.4-3 

Organic Chemicals Detected at AOC 32-004 

Sample ID 
Location 
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Construction Worker SSLa 18600 263000 66800 213 21.3 213 6680b 2060 4760 47600c 20600 4760c 8910 8910 213 702 7150 6680 

Industrial SSLa 36700 851000 183000 23.4 2.34 23.4 18300b 234 1370 9100d 2340 25000e 24400 24400 23.4 252 20500 18300 

Recreational SSLf 20800 702000 104000 30.1 3.01 30.1 10400b 301 1830 13500 3010 7970 13900 13900 30.1 1950 12000 10400 

Residential SSLa 3440 67500 17200 6.21 0.621 6.21 1720b 62.1 347 2600d 621 2400e 2290 2290 6.21 45 1830 1720 

RE00-08-15243 00-603612 2.5–3 QBT3 —g — — — — — — — 0.31 (J) — — — — — — — — — 

RE00-08-15244 00-603612 5–6 QBT3 — — — — — — — — 0.058 (J) — — — — — — — — — 

0132-96-0354 32-06326 0–0.5 SOIL — NAh 0.32 1.4 1.5 1.6 0.65 1.4 0.88 2.4 2.4 — 3.4 — 0.67 — 1.7 2.7 

RE32-10-11368 32-06326 0–0.5 SOIL — NA 0.242 1.7 1.93 3.81 1.55 1.36 NA NA 2.48 NA 3.79 — — — 1.52 2.86 

RE32-10-11369 32-06326 1–1.5 SOIL — NA 0.104 (J) 0.653 0.681 1.38 0.595 0.443 NA NA 0.79 NA 1.44 — — — 0.672 1.08 

0132-96-0356 32-06331 0–0.42 SOIL 0.19 NA 0.32 0.89 0.91 0.96 0.42 1.1 0.25 0.96 1.6 — 2.3 0.19 0.42 0.23 1.7 1.8 

RE32-10-11370 32-06331 0–0.5 SOIL — NA — 0.036 0.037 — 0.0269 — NA NA 0.0372 NA 0.0792 — — — 0.0317 (J) 0.0629 

RE32-10-11371 32-06331 1–1.5 SOIL — NA — 0.0113 — — — — NA NA 0.0128 NA 0.027 — — — 0.0104 (J) 0.0209 

0132-96-0357 32-06336 0–0.5 SOIL — NA — — — — — — — — — — 0.18 — — — — — 

0132-96-0352 32-06338 0–0.5 SOIL — NA — 1.7 1.9 2.2 1.4 1.7 0.69 3.1 3.5 — 4.8 — 1.3 — 2.2 3.8 

RE32-10-11366 32-06338 0–0.5 SOIL — NA 0.0721 (J) 0.354 0.352 0.669 — — NA NA 0.371 NA 0.804 — — — 0.488 0.607 

0132-96-0353 32-06338 0.5–1 SOIL — NA — — — — — — — 0.3 0.21 — 0.2 — — — — 0.2 

RE32-10-11367 32-06338 1–1.5 SOIL — NA — 0.117 0.127 — — — NA NA 0.135 NA 0.255 — — — 0.11 (J) 0.198 

0132-96-0351 32-06340 0–0.5 SOIL — NA 2.3 8.2 8.4 7.8 4.9 7.9 1.8 8.3 14 — 18 — 4.8 — 11 15 

RE32-10-11364 32-06340 0–0.5 SOIL — NA 0.541 2.52 2.17 3.74 1.49 — NA NA 2.68 NA 4.76 — — — 3.23 4.16 

RE32-10-11365 32-06340 1–1.5 SOIL — NA 0.0869 (J) 0.51 0.568 1.11 0.522 — NA NA 0.604 NA 1.14 — — — 0.527 0.865 

0132-96-0621 32-06363 3–3.5 SOIL — — — — — 0.12 (J) — — — — — — 0.18 (J) — — — 0.1 (J) 0.15 (J) 

0132-96-0622 32-06364 2.5–3 SOIL — 0.002 (J) — 0.17 (J) 0.21 (J) 0.31 (J) 0.15 (J) 0.15 (J) 0.097 (J) 0.18 (J) 0.25 (J) 0.097 (J) 0.48 — 0.16 (J) — 0.24 (J) 0.37 (J) 

Notes: Results are in mg/kg. Data qualifiers are defined in Appendix A. Shading denotes results are replaced by corresponding 2010 sample results at same depths. 
a 

SSLs are from NMED (2009, 108070), unless otherwise noted. 
b 

Pyrene used as a surrogate based on structural similarity. 
c Construction worker SSLs calculated using toxicity value from EPA regional screening tables (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm) and equation and parameters from NMED (2009, 108070). 
d SSLs are from EPA regional screening tables (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm). 
e 

SSLs are from EPA (2007, 099314). 
f Recreational SSLs are from LANL (2010, 108613). 
g — = Not detected. 
h NA = Not analyzed. 
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Table 4.4-4 

Radionuclides Detected or 

Detected above BVs/FVs at AOC 32-004 

Sample ID Location ID Depth (ft) Media A
m

er
ic

iu
m

-2
41

 

Soil BVa,b 0.013 

Construction Worker SALc 34 

Industrial SALc 180 

Recreational SALc 280 

Residential SALc 30 

0132-96-0354 32-06326 0–0.5 SOIL 0.091 

Note: Results are in pCi/g. 
a 

BVs/FVs are from LANL (1998, 059730). 
b 

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

SALs are from LANL (2009, 107655).
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Acronyms and Abbreviations, 
Metric Conversion Table, and Data Qualifier Definitions 
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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 

CCB continuing calibration blank 

CCV continuing calibration verification 

Consent Order Compliance Order on Consent 

COC chain of custody 

COPC chemical of potential concern 

COPEC chemical of potential ecological concern 

CVAA cold vapor atomic absorption 

DAF dilution attenuation factor 

DOE Department of Energy (U.S.) 

DGPS differential global positioning system 

DL detection limit 

Eh oxidation-reduction potential 

EP Environmental Programs Directorate 

EPA Environmental Protection Agency (U.S.) 

EPC exposure point concentration 

EQL estimated quantitation limit 

ER ID ER record identification number 

ESL ecological screening level 

FV fallout value 

GCMS gas chromatography mass spectrometry 

GFAA graphite furnace atomic absorption 
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HI hazard index 

HQ hazard quotient 

HR home range 

ICB initial calibration blank 

ICPES Inductively coupled plasma emission spectroscopy 

ICS interference check sample 

ICV initial calibration verification 

IDW investigation-derived waste 

IS internal standard 

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) 

LCS laboratory control sample 

LLW low-level waste 

LOAEL lowest observed adverse effect level 

LOEC lowest observed effect concentration 

MDC minimum detectable concentration 

MDL method detection limit 

mm Hg millimeter of mercury 

MS matrix spike 

NMED New Mexico Environment Department 

NOAEL no observed adverse effect level 

NOEC no observed effect concentration 

PAH polycyclic aromatic hydrocarbon 

PAUF population area use factor 

PCB polychlorinated biphenyl  

PID photoionization detector 

PPE personal protective equipment 

PRG preliminary remediation goal 

QA quality assurance 

QC quality control 

QP quality procedure 
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RCT radiation control technician 

RME reasonable maximum exposure 

RESRAD residual radioactive (model) 

RfD reference dose 

RFI Resource Conservation and Recovery Act facility investigation 

RL reporting limit 

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 

SVOC semivolatile organic compound  

SWMU solid waste management unit 

T&E threatened and endangered 

TA technical area 

TAL target analyte list 

TCDD tetrachlorordibenzodioxin 

TCLP toxicity characteristic leaching procedure 

TEF toxicity equivalency factor 

TPU total propagated uncertainty 

TRV toxicity reference value 

TSD treatment, storage, and disposal 

UAL upper acceptance limit 

UCL upper confidence limit 

VCA voluntary corrective action 

VOC volatile organic compound 

WCSF waste characterization strategy form 
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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) 

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. 
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B-1.0 INTRODUCTION 

This appendix summarizes field methods used during the 2010 accelerated corrective action (ACA) 
activities at former Technical Area 32 (TA-32) in the Upper Los Alamos Canyon Aggregate Area at the 
Los Alamos National Laboratory (LANL or the Laboratory). The ACA investigation was conducted 
according to the approved ACA work plan (LANL 2009, 108332; NMED 2010, 108455). 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) and quality procedures 
(QPs), which are listed in Table B-1.0-2 and are available at http://www.lanl.gov/environment/all/qa.shtml. 

B-2.0 EXPLORATORY DRILLING CHARACTERIZATION 

No exploratory drilling characterization was conducted. All drilling was conducted for the purpose of 
collecting investigation samples. 

B-3.0 FIELD SCREENING 

This section summarizes the field-screening methods used during the investigation activities. Field 
screening for organic vapors and radioactivity was performed on each sample. The field-screening results 
are presented in Table 3.0-1 of the 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 on the field sample collection log 
(SCL). The SCLs are provided in Appendix E. The field-screening results are presented in Table 3.0-1 of 
the remedy completion report. 

B-3.2 Field Screening for Radioactivity 

During sampling of soil, fill, tuff, or sediment, each sample was screened for radioactivity immediately at 
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. The field-screening results are presented in Table 3.0-1 
of the remedy completion report. 



Upper Los Alamos Canyon Aggregate Area Former TA-32 Remedy Completion Report, Revision 1 

 B-2 

B-3.3 Field Instrument Calibration 

All instruments were calibrated before use. Calibration of the MiniRAE 2000 PID was conducted at least 
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 EXCAVATION 

Excavation was completed using a backhoe. Excavations were visually logged for evidence of nonnative 
materials, disturbed bedding horizons, and areas of visible staining. Elevated radiological or organic 
vapor field-screening results were documented. Excavation advanced from the ground surface to remove 
material in lifts until the specified depth was reached. Excavations were backfilled with clean fill material 
obtained from an off-site source. All affected surfaces were restored to the approximate original grade 
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and condition and were reseeded with a native seed mix as appropriate for unpaved areas. Any paved 
areas were patched as appropriate after backfilling. 

B-5.0 GEODETIC SURVEY 

Geodetic surveys of all sample locations were performed by a certified surveyor using a Trimble RTK 
5700 differential global-positioning system (DGPS) referenced from published and monumented external 
Laboratory survey control points in the vicinity. All sample locations were surveyed in accordance with 
SOP-5028, Coordinating and Evaluating Geodetic Surveys. Horizontal accuracy of the monumented 
control points is within 0.1 ft. The DGPS instrument referenced from Laboratory control points is accurate 
within 0.2 ft.  

B-6.0 SURFACE AND SUBSURFACE SAMPLING 

This section summarizes the methods used for collecting surface and subsurface samples, including soil, 
fill, tuff, and sediment samples, according to the approved ACA work plan (LANL 2009, 108332; NMED 
2010, 108455). 

B-6.1 Surface Sampling Methods 

Surface samples were collected at four sites within former TA-32 using either hand-auger or spade-and-
scoop methods. Surface samples were collected in accordance with SOP-06.10, Hand Auger and Thin-
Wall Tube Sampler, or SOP-06.09, Spade and Scoop Method for Collection of Soil Samples. Samples 
were placed in a stainless-steel bowl and were transferred using a stainless-steel spoon to sterile sample 
collection jars or bags for transport to the Sample Management Office (SMO). 

A hand auger or spade and scoop was used to collect material in approximately 6-in. increments. 
Samples were preserved using coolers to maintain the required temperature and by using chemical 
preservatives such as nitric acid, as required by SOP-5056, Sample Containers and Preservation. 

Samples were appropriately labeled, sealed with custody seals, and documented before transporting to 
the SMO. Samples were managed according to SOP-5057, Handling, Packaging, and Transporting Field 
Samples, and SOP-5058 Sample Control and Field Documentation. 

Sample collection tools were decontaminated (section B-6.7) immediately before collection of each 
sample in accordance with SOP-5061, Field Decontamination of Equipment.  

B-6.2 Subsurface Tuff Sampling Methods 

Subsurface samples were collected using a hand auger in accordance with SOP-06.10, or using a drill rig 
in accordance with SOP-06.26, Core Barrel Sampling for Subsurface Earth Materials. Borehole samples 
were collected in a stainless-steel split-spoon core-barrel sampler that retrieved core in 2.5-ft intervals. 
Core retrieved from the subsurface was field screened for organic vapors and radioactivity and was 
visually inspected and logged. Following inspection, the 2.5-ft core section to be sampled was removed 
from the core barrel and placed in a stainless-steel bowl. The material was crushed, if necessary, with a 
decontaminated rock hammer and stainless-steel spoon to allow core material to fit into sample 
containers. 

Samples for volatile organic compound (VOC) analysis were collected immediately to minimize loss of 
subsurface VOCs during the sample-collection process. After collection of the VOC samples, a stainless-
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steel scoop and bowl were used to homogenize the samples for the remaining analytical suites, which 
were then transferred to sterile sample collection jars or bags for transport to the SMO. The tools used to 
collect samples were decontaminated immediately before each sample was collected in accordance with 
SOP-5061. 

B-6.3 Quality Control Samples 

Quality control (QC) samples were collected in accordance with SOP-5059, Field Quality Control 
Samples. QC samples included field duplicates, field rinsate blanks, and field trip 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 analyzed for inorganic chemicals (metals, perchlorate, and total 
cyanide) and were collected from sampling equipment at a frequency of at least 1 rinsate sample for 
every 10 solid samples. 

Field trip blanks also were collected at a frequency of 1 per 10 samples when samples were collected for 
VOC analysis. Trip blanks consisted of containers of certified clean sand opened and kept with the other 
sample containers during the sampling process. 

B-6.4 Sample Documentation and Handling 

Field personnel completed SCL and chain-of-custody (COC) forms for each sample. Sample containers 
were sealed with signed custody seals and placed in coolers at approximately 4°C. Samples were 
handled in accordance with SOP-5057, Handling, Packaging, and Transporting Field Samples, and with 
SOP-5056, Sample Containers and Preservation. Samples were transported to the SMO for processing 
and shipment to off-site contract analytical laboratories. The SMO personnel reviewed and approved the 
SCL/COC forms and accepted custody of the samples. 

B-6.5 Borehole Abandonment 

All boreholes were abandoned in accordance with SOP-5034, Monitor Well and RFI Borehole 
Abandonment, by placing bentonite chips, then hydrating the chips, in the hole up to 2–3 ft from the 
ground surface. Clean soil was placed on top. Pavement was patched as necessary depending on 
existing site conditions. 

B-6.6 Decontamination of Sampling Equipment 

The split-spoon core barrels and all other sampling equipment that made (or could have made) contact 
with sample material were decontaminated after each core was retrieved and logged. Decontamination 
included wiping the equipment with Fantastik and paper towels. Decontamination of the drilling equipment 
was conducted before mobilization of the drill rig to another borehole to avoid cross-contamination 
between samples and borehole locations. Residual material adhering to equipment was removed using 
dry decontamination methods such as the use of wire brushes and scrapers. Decontamination activities 
were performed in accordance with SOP-5061, Field Decontamination of Equipment, and field rinsate 
blank samples were collected in accordance with SOP-5059, Field Quality Control Samples. 
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B-7.0 INVESTIGATION-DERIVED WASTE STORAGE AND DISPOSAL 

All investigation-derived waste (IDW) generated during the field investigation was managed in 
accordance with SOP-5238, Characterization and Management of Environmental Program Waste. This 
procedure incorporates the requirements of all applicable U.S. Environmental Protection Agency (EPA) 
and New Mexico Environment Department (NMED) regulations, U.S. Department of Energy orders, and 
Laboratory implementation requirements. Details of IDW management for the Upper Los Alamos Canyon 
Aggregate Area ACA activities are presented in Appendix G. 

B-8.0 DEVIATIONS 

B-8.1 SWMU 32-002(a) 

The following deviations occurred during sampling activities at Solid Waste Management Unit 
(SWMU) 32-002(a).  

 Two deeper depths (1.0–2.0 ft and 5.0–6.0 ft below ground surface [bgs]) were sampled at 
location 32-06370 instead of one deeper depth (5.0–6.0 ft bgs) proposed in the work plan. 

 Samples collected at the north and east sidewalls at the excavation of location 32-06373 were 
collected from 1.5-2.0 ft bgs instead of the approximately 4–5 ft bgs proposed in the work plan. 

B-8.2 SWMU 32-002(b) 

The following deviations occurred during sampling activities at SWMU 32-002(b).  

 Three deeper depths (5.0–6.0 ft, 9.0–10.0 ft, and 12.0–12.5 ft bgs) were sampled at location 
00-603595 instead of one deeper depth (5.0–6.0 ft bgs) proposed in the work plan. 

B-8.3 AOC 32-003 

The following deviations occurred during sampling activities at Area of Concern (AOC) 32-003. 

 Two confirmation samples (0.5–1.0 ft and 2.0–2.5 ft bgs) were collected at the north wall of the 
excavation instead of one depth (0.5–1.0 ft bgs) proposed in the work plan. 

 Six confirmatory samples were collected from three locations at depths ranging from 7.0–
8.5 ft bgs to the north of the excavated area instead of one depth (0.5–1.0 ft bgs) proposed in the 
work plan. Because of the depth of fill material to the north of the excavated area, the first depth 
sample was collected at the soil-tuff interface from 7.0–7.5 ft bgs.  

 The deepest sample collected at location 00-603608 (4 to 4.5 ft bgs) to determine vertical extent 
of Aroclor-1260 was erroneously submitted for screening-level PCB analysis instead of level 4 
PCB analysis.   

B-8.4 AOC 32-004 

No deviations occurred at AOC 32-004. 
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B-9.0 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), 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) 

 
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. Graham 
(LANL) from J.P. Bearzi (NMED-HWB), Santa Fe, New Mexico. (NMED 2010, 108455) 
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Table B-1.0-1 

Summary of Field Investigation Methods 

Method Summary 

Spade and Scoop 
Collection of Soil 
Samples 

This method is typically used to collect shallow (i.e., approximately 0-12 in.) soil or sediment 
samples. The spade-and-scoop method involves digging a hole to the desired depth, as 
prescribed in the work plan, and collecting a discrete grab sample. The sample is typically 
placed in a clean stainless-steel bowl for transfer into various sample containers. 

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 [I.D.]), 
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. 

Split-Spoon Core-
Barrel Sampling 

In this method, a stainless-steel core barrel (typically 4 in. I.D., 2.5 ft long) is advanced using a 
powered drilling rig. The core barrel extracts a continuous length of soil and/or rock that can be 
examined as a unit. The split-spoon core barrel is a cylindrical barrel split lengthwise so that the 
two halves can be separated to expose the core sample. Once extracted, the section of core 
was screened for radioactivity and organic vapors and described in a geologic log. A portion of 
the core was then collected as a discrete sample from the desired depth. 

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. 

Trip blanks: Required for all field events, including collecting samples for VOC analysis. Trip 
blanks containers of certified clean sand were opened and kept with the other sample 
containers during the sampling process. 

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.  



Upper Los Alamos Canyon Aggregate Area Former TA-32 Remedy Completion Report, Revision 1 

 B-8 

Table B-1.0-1 (continued) 

Method Summary 

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. 

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 ACA Activities Conducted at Former TA-32 

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

SOP-5028, Coordinating and Evaluating Geodetic Surveys 

SOP-5034, Monitor Well and RFI Borehole Abandonment 

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-06.09, Spade and Scoop Method for Collection of Soil Samples 

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

SOP-06.26, Core Barrel Sampling for Subsurface Earth Materials 

SOP-06.33, Headspace Vapor Screening with a Photoionization Detector 

SOP-12.01, Field Logging, Handling, and Documentation of Borehole Materials 

Note: These procedures are available at http://www.lanl.gov/environment/all/qa/adep.shtml. 



Appendix C 

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