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Dear Mr. Garcia: 

Enclosed is a copy of the Los Alamos National Laboratory's response to the New 

Mexico Environment Department's Notice of Deficiency (NOD) concerning the Resource 

Conservation and Recovery Act Facility Investigation Report for potential release sites in 

Technical Areas 18 and 27. A certification form signed by the appropriate officials is also 

enclosed. Please note that a vertical bar denotes changes or additions to the NOD 

response of May 1997. A vertical bar was used because strikethroughs and bold were 

used in the May 1997 response. 

If you have any questions regarding the response to the NOD, please contact 

Gene Gould at (505) 667-0402 or Mike Gilgosch at (505) 667-5794. 
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CERTIFICATION 

I certify under penalty of law that these documents and all attachments were 
prepared under my direction or supervision in accordance with a system 
designed to assure that qualified personnel properly gathered and 
evaluated the information submitted. Based on my inquiry of the person or 
persons who manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete. I am aware that there 
are significant penalties for submitting false information, including the 
possibility of fine and imprisonment for knowing violation. 

Document Title: Additional Response to the NOD for RFI Report in TAs-18 and 
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Name: 
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RESPONSE TO ATTACHMENT A (SUMMARY OF CONCLUSIONS) OF NOD FOR 
RFI REPORT FOR POTENTIAL RELEASE SITES IN TECHNICAL AREAS 18 AND 27 

The following table summarizes the detailed responses provided in LANL's response to Attachment B. 

LANL's 
PROPOSED 

PRS ACTION 
18-002(a) NFA 

18-002(b) NFA 

18-002(c) NFA 

18-003(a) AC 

18-003(b) AC 

NFA- no further act1on. 
AC - accelerated cleanup. 

DOES 
HRMB 

CONCUR 
No 

No 

No 

No 

No 

Response to the NOD for T As -18 and -27 
J97128.97G 

HRMB's RATIONALE LANL's RESPONSE 
Discrete samples not obtained; holding times Composite samples were proposed in the approved 
exceeded for contaminants of concern; additional RFI work plan. Statistical evaluation of results 
information sampling required. supports use of composite samples. Effect of 

exceeding holding times will be documented. 
Additional soil and groundwater sampling proposed to 
support NFA proposal. 

Discrete samples not obtained; holding times Composite samples were proposed in the approved 
exceeded for contaminants of concern; additional RFI work plan. Statistical evaluation of results 
information sampling required. supports use of composite samples. Effect of 

exceeding holding times will be documented. 
Additional soil and groundwater sampling proposed to 
support NFA proposal. 

Discrete samples not obtained; holding times Composite samples were proposed in the approved 
exceeded for contaminants of concern. RFI work plan. Statistical evaluation of results 

supports use of composite samples. Effect of 
exceeding holding times will be documented. 
Additional soil and groundwater sampling proposed to 
support NFA proposal. 

Contaminants of potential concern (COPCs) > COPCs detected in contents of settling pit. Interim 
Screening Action Levels (SAL)s; no baseline risk action conducted to empty tank in summer 1996. 
assessment conducted; additional Additional T A-18-wide groundwater sampling 
information/sampling required. proposed to support NFA proposal. 
COPCs > SALs; no baseline risk assessment COPCs in soil were compared to industrial PRGs; 
conducted; additional information/sampling potential cancer risk approximately 1 o·5. Interim 
required. action conducted to empty tank in summer 1996. 

Additional TA-18-wide groundwater sampling 
proposed to support NFA proposal. 

--
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LANL's 
PROPOSED 

PRS ACTION 
18-003(c) AC 

18-003(d) AC 

18-003(e) NA 

I 18-003(f) NFA 

18-003(g) AC 

18-003(h) NFA 

18-004(a) NFA 

18-004(b) NFA 

18-005(a) NFA 

-·---

NFA- no further act1on. 
AC - accelerated cleanup. 

DOES 
HRMB 

CONCUR 
No 

No 

NA 

No 

No 

No 

No 

No 

No 

Response to the NOD for TAs -18 and -27 
J97128.97G 

HRMB's RATIONALE LANL's RESPONSE 
COPCs > SALs; no baseline risk assessment COPCs in soil were compared to industrial PRGs; 
conducted; additional information/sampling cancer risk approximately 1 o-5

. Interim action 
required. conducted to empty tank in summer 1996. Additional 

TA-18-wide groundwater sampling proposed to 
SUQI)Ort NFA pro(:l_osal. 

COPCs > SALs; no baseline risk assessment COPCs detected in contents of septic tank. Interim 
conducted; additional information/sampling action conducted to empty tank in summer 1996. 
required. Additional T A-18-wide groundwater sampling 

proposed to support NFA proposal. Corrective actio~& 
initiated in December 1996 to address nature and 
extent of groundwater contamination. 

Not applicable: accelerated cleanup performed Expedited cleanup performed August 1995. 
August 1995. 
COPCs > SALs; no baseline risk assessment COPes in soil were compared with industrial PRGs; 
conducted; additional information required. cancer risk approximately 10-5. Existing data support 

NFA proposal. 
COPes > SALs; no baseline risk assessment COPCs detected in septic tank. Interim action 
conducted; additional information/sampling conducted to empty tank in summer 1996. Additional 
required. TA-18-wide groundwater sampling proposed to 

support NFA proposal 
Site inadequately characterized. Phenols in septic tank exceed groundwater standard. 

Additional TA-18-wide groundwater sampling to 
support NFA proposal will monitor for phenols. 

Additional information/sampling required. No media to sample in accessible portion of pipe; 
sampling will be deferred until site decommissioning ... 

Site inadequately characterized; additional PRS could not be located for sampling without 
information/sampling required. excavation, which is not possible for 

operational/security reasons. Sampling will be 
deferred until site decommissioning. i 

Additional information/sampling required. Sampling conducted in accordance with approved 
RFI Work Plan at locations that characterize site. 

I Data adequate to support NFA proposal. 
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LANL's DOES 
PROPOSED HRMB 

PRS ACTION CONCUR 
18-008 NFA No 

18-010(b) NFA No 

18-01 O(c) NFA No 

18-010(d) NFA No 

18-010(e) NFA No 

18-01 O(f) NFA No 

18-011 NFA No 

18-012(a) NFA No 

NFA- no further act1on. 

Response to the NOD for TAs -18 and -27 
J97128.97G 

" 

HRMB's RATIONALE LANL's RESPONSE 
NFA proposed based on PRS not located; PRS PRS located after RFI Report was submitted. Site 
recently located. remediated in accordance with UST requirements. 

NFA justified. 
Additional information/sampling required Sampling conducted in accordance with approved 

RFI work plan. Documentation for elimination of 
COPCs supplied in this response. Existing data 
support NFA proposal. 

Additional information/sampling required. Sampling conducted in accordance with approved 
RFI work plan. Documentation for elimination of 
COPes supplied in this response. Existing data 
support NFA proposal. 

PAHs > SALs Sampling conducted in accordance with approved 
RFI work plan. PAHs are the result of runoff from 
asphalt, not site-related activities. Documentation 
for elimination of COPCs supplied in this response. 
Existino data support NFA proposal. 

PAHs > SALs Sampling conducted in accordance with approved 
RFI work plan. PAHs are the result of runoff from 
asphalt, not site-related activities. Documentation 
for elimination of COPCs supplied in this response. 
Existing data support NFA proposal. 

Additional information/sampling required. Sampling conducted in accordance with approved 
RFI work plan. Documentation for elimination of 
COPCs supplied in this response. Existing data 
support NFA proposal. 

( Additional information/sampling required. Sampling conducted in accordance with approved 
RFI work plan. This response clarifies sampling ' I 

locations. Existino data support NFA proposal. 
Additional information/sampling required. Sampling conducted in accordance with approved 

RFI work plan. Clarification of basis for elimination 
of COPCs supplied in this response. Existing data 
support NFA proposal. 
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LANL's DOES 
PROPOSED HRMB 

PRS ACTION CONCUR 
18-012(b) NFA No 

18-012(c) NFA No 

18-013 NFA No 

27-002 NFA No 

NFA- no further act1on. 

Response to the NOD for TAs -18 and -27 
J97128.97G 

,• 

I 

HRMB's RATIONALE LANL's RESPONSE 
PAHs > SALs; additional information/sampling Sampling conducted in accordance with approved 
required. RFI work plan. Inorganic COPCs>SAL compared 

with industrial PRGs; HI = 0.2; cancer risk 
approximately 10-6 . PAHs are the result of runoff 
from asphalt areas, not site-related activities. 
Documentation for elimination of organic COPCs 
supplied in this response. Existing data support NFA 
proposal. 

Site inadequately characterized; additional Sample locations adequately characterize site. \ 
information/sampling required. Inorganic COPC was compared to industrial PRG, 

cancer risk approximately 10-6. Existing data support 
NFA proposal. 

COPCs > SALs; used industrial PRGs as SALs; no COPCs (based on comparison to Region 9 
baseline risk assessment conducted. residential PRGs) compared with industrial PRGs; 

cancer risk approximately 1 o-6
. Existing data support 

NFA proposal. 
Discrete samples not obtained; holding times Composite samples were proposed in the approved 
exceeded contaminants of concern; additional RFI work plan. Statistical evaluation of results 
information/sampling required. supports use of composite samples. Effect of 

exceeding holding times will be documented. 
COPCs were compared to industrial PRGs; HI=O.S; 
cancer risk approximately 1 o-8

. Additional soil and 
groundwater sampling proposed to support NFA. 
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RESPONSE T~TACHMENT B (NOTICE OF DEFICIENhaf'COMMENTS) OF 
NOD FOR RFI REPORT FOR POTENTIAL RELEASE SITES 

IN TECHNICAL AREAS 18 AND 27 

1. GENERAL COMMENTS 

1.a Approach/Conceptual Model 

Comment 1.a.i. LANL shall treat Potential Release Sites (PRSs) within close proximity of one another 
and affecting the same media as non-isolated units. For instance, information gathered for one PRS 
should be used in the assessment of other nearby PRSs. [Concept similar to collective drainage 
approach} 

LANL Response: 

A meeting held with HRMB on April 21 clarified that the comment requests aggregation of data from 
proximate PRSs that have a potential for affecting the same media. LANL believes this concept can be 
applied to two situations within TA-18-outfalls that discharge near or into the stream channel in Pajarito 
or Threemile canyons, and the combined effects of all PRSs on groundwater quality in the shallow 
alluvial aquifer within and down-gradient from TA-18. 

The combined effects of outfall discharges were explicitly addressed through the collection of multiple 
sediment samples down-gradient from the easternmost outfall at TA-18-PRS 18-003(e). The data for 
these samples were presented in the RFI Report, but there was no explicit discussion of the implications 
of the data regarding combined effects. Revised text is included below. The combined effects of 
multiple PRSs on groundwater are addressed in the response to Comment 1.a.ii. 

A third paragraph is added to Section 4.6.4.3.4, Data Interpretation, as follows: 

The ephemeral stream that runs through TA-18 receives runoff from several storm drains and 
outfalls that drain the asphalt-covered areas, driveways, buildings, building roofs, parking areas, 
and storage areas at this site. Sediment samples were collected and analyzed for several PRSs, 
including 18-010 (b,c,d,e), 18-012(a),and 18-012(b). The sample results for each PRS have been 
summarized in the respective sections of this report. Overall, several inorganics were detected 
above background UTLs, including antimony, cadmium, copper, lead, manganese, mercury, 
silver, and zinc. The highest detected concentrations for the inorganics detected above 
background were approximately an order of magnitude or more below their respective SALs. In 
addition, the concentrations did not increase at sample locations farther downchannel. For 
example, mercury was detected at a concentration of 2.8 mg/kg at the outfall of PRS 18-012(b), 
but was detected at 0.4-0. 7 mg/kg at a sample location approximately 10 ft farther down the 
drainage channel. Furthermore, mercury was reported at concentrations <0.05 mg/kg in the 
ephemeral stream channel samples collected at PRS 18-010(e), which are the samples farthest 
downchannel at TA-18. Other inorganics showed similar decreases or only slight increases in 
concentrations from upchannel to downchannel sample locations. The only organics detected in 
the sediments were polynuclear aromatic hydrocarbons (PAHs) and some phthalates. The PAHs 
are typical of runoff from asp halted and tarred areas, and the phthalates are probably the residue 
from plastics. The farthest downchannel samples at PRS 18-010(e) did not show any organics in 
the sediments. Based on the sediment data from these PRSs, and in particular the samples 
downchannel from PRS 18-003(e), the runoff from the storm drains and outfalls within TA-18 
does not appear to result in an accumulation of potential contaminants in the stream channel. 

Comment 1.a.ii. NMED has a regulatory interest not only in the PRSs themselves, but also in any 
groundwater contamination beneath them. This RCRA Facility Investigation (RFI) report recommends no 
further action for many PRSs based on the observation that the PRS being investigated is not the source 
of identified contaminant concentrations in groundwater. New Mexico Environment Department (NMED) 

Response to the NOD 
for TAs -18 and -27 
J97127.97G 
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cannot support the No Furth~ Action (NFA) recommendation proposed f'tn'lhese sites without adequate 
commitment from LANL to assess the cumulative risk to groundwater. 

LANL Response: 

The groundwater characterization to date in the area addressed by the RFI Report for former OU 1 093 
has been in accordance with that proposed in the approved RFI Work Plan. LANL acknowledges that 
data resulting from the RFI indicate the presence of some contaminants at levels above the respective 
maximum contaminant level (MCL) and in one instance [PRS 18-003(d)] above the New Mexico Water 
Quality Commission standards for groundwater. LANL has implemented a corrective action at PRS 18-
003(d) to better define the nature and extent of contamination. The RFI data also indicate the presence 
of high explosive (HE) constituents in groundwater or springs up-gradient from TA-18. HE constituents 
were detected in groundwater within and down-gradient from TA-18 and in water samples from wetland 
areas within and down-gradient from T A-18. The reported concentrations are significantly below the 
screening action levels (SALs) in use when the RFI Report was prepared. The significance of the 
reported HE concentrations will be re-evaluated as part of summarizing the effect of replacing previous 
SALs with EPA Region 9 preliminary remedial goals (PRG) and applicable water quality standards. 
LANL believes that existing groundwater data do not support the HRMB conclusion, as presented in the 
transmittal letter for the NOD, that "significant and systemic groundwater contamination exists in the 
shallow alluvial groundwater." 

However, as noted previously, the existing data do indicate the presence of low concentrations of 
potential contaminants and are not sufficient to establish the source of these constituents. The 
Hydrogeologic Workplan (LANL 1996, 1378) proposes the construction and sampling of nine alluvial 
wells and one piezometer transect up-gradient from, within, and down-gradient from TA-18 in Pajarito 
and Threemile Canyons. The general objectives of these wells, as described in Section 4.3.2.4 of the 
Hydrogeologic Workplan, is to determine the nature and extent of contaminants in the alluvial 
groundwater in Pajarito and Threemile Canyons and to obtain information related to water budget and 
recharge to deeper aquifers. There was no schedule provided in the Hydrogeologic Workplan for 
construction of these wells. In order to address HRMB's concerns regarding the nature and extent of 
groundwater contamination within former OU 1093, LANL proposes to construct and sample these wells 
as soon as agreement can be reached with HRMB regarding the proposed location and purpose of each 
well. 

Reference: 

LANL (Los Alamos National Laboratory), December 6, 1996. "Hydrogeologic Workplan," Revision 1.0, 
Los Alamos National Laboratory Report, ER ID No. 55430, Los Alamos, New Mexico. (LANL 1996, 
1378) 

The "Sampling and Analysis Plan for Groundwater Investigations in Threemile and Pajarito Canyons" is 
provided as Attachment A to this NOD Response. The investigation will be conducted in two stages: the 
first stage will include construction of one new monitoring well, in Threemile Canyon, and sampling of 
existing groundwater and surface water monitoring points; the second stage will involve construction of 
additional wells, as needed, and refinement of the sampling plan. 

Comment 1.a.iii. LANL must determine the source and extent of contamination for those PRSs whose 
analytical results exceeded background and Screening Action Levels (SALs). The New Mexico Water 
Quality Control Commission (WQCC) regulations, among others, focus on the presence of contaminants 
rather than on specific PRSs. Under these regulations, LANL has the responsibility to investigate further 
to ensure that no other areas of significant contaminant concentrations exist. 

Response to the NOD 
for TAs -18 and -27 
J97127.97G 
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CONTAMINANTS EXCEEDING 
BACKGROUND AND SALs 

High Explosives 
lnorganics 
Organics 

COPCs < SALs based on this RFI 

LANL Response: 

PRSs ADDRESSED IN THIS RFI 
REPORT 

2(a) 
3(a-c, f), 

3(a-c, d, g), 10(d-e), 12(b-c), 13 
HSWA: 2(b-c), 3(h), 4(a), 5(a), 27-002 

NON-HSWA: 4(b), 8, 10(b-c, f), 11, 12(a) 

LANL will replace the SAL values used in this report for evaluation of groundwater quality with water 
quality standards, where applicable, including those promulgated by the New Mexico Water Quality 
Commission (see response to Comment 1.a.v). The summary of the changes, if any, resulting from the 
use of new SAL values will be evaluated. 

Additional proposed investigation of the alluvial groundwater will provide information regarding the extent 
of any groundwater contamination in the area addressed by this RFI Report (see response to Comment 
1.a.ii). 

LANL believes that concurrence must be reached with HRMB, the NMED Groundwater Quality Bureau, 
and LANL as to the extent of any investigations required by the New Mexico Water Quality Commission 
regulations. 

Comment 1.a.iv. LANL shall recalculate upper tolerance limits based on the 95th confidence level of the 
95th percentile of distribution. LANL shall respond to this comment by providing a summary of the newly 
calculated Upper Tolerance Limits (UTLs), the former UTLs, and any effects it has on the data 
comparisons made in this report. 

LANL Response: 

The recalculation of the soil background UTLs based on the 95th percentile rather than the 99th 
percentile resulted in lower background values for most inorganics (Table 1). The exceptions are 
cadmium, mercury, selenium, and thallium, which either remained the same or were slightly higher than 
the old soil background UTLs. The results of the current background UTLs on the data comparisons are 
presented in Table 1, as well as the re-evaluation of background and SALs on a PRS-by-PRS basis. The 
inorganics detected at concentrations greater than the soil background UTLs were analyzed statistically 
to determine whether the inorganics are greater than background and to subsequently carry the 
additional inorganics forward to the SAL comparison stage for further evaluation. Because the soil 
background UTLs are considerably less than the SALs for the inorganic chemicals, except for arsenic 
and beryllium, the current soil background UTLs generally had no effect on the conclusions for each 
PRS. The lower soil background UTLs, in conjunction with the current SALs, did require that several 
multiple chemical evaluations (MCE) be recalculated. The only recalculated MCE that resulted in 
retaining inorganics as COPCs was the MCE for PRS 27-002. The normalized sum for this evaluation 
was greater than 1.0 and chromium and lead were retained as COPCs. However, this was not the result 
of lower background UTLs, but rather due to a lower SAL for chromium. The hazard quotients for these 
inorganics, and the overall hazard index, are less than 1.0. 

The addition of sediment background UTLs also results in the retention of more inorganics because 
these values are lower than the respective soil background UTLs (Table 1). The results of the current 
background UTLs on the data comparisons are presented in Table 1, as well as the re-evaluation of 
background and SALs on a PRS-by-PRS basis. The inorganics that were found to be greater than the 
sediment background UTLs were analyzed statistically to determine whether the inorganics were greater 
than background and, if found to be greater, subsequently carried forward to the SAL comparison stage. 
As was the case for the soil background UTLs, the sediment background UTLs are considerably less than 
the SALs for the inorganic chemicals, except for arsenic and beryllium. As a result, several additional 
inorganics were detected at concentrations above the background UTLs, but the sediment background 

Response to the NOD 
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UTLs generally had no effect on the conclusions for each PRS. The exce~ns were PRSs 18-012(b) 
and 18-012(c), which had detections of arsenic and beryllium, respectively, above their sediment 
background UTLs (Table 1 ). Because the sediment UTLs for these inorganics are greater than their 
respective SALs, arsenic and beryllium were retained as COPCs and evaluated further. These 
inorganics were compared to their industrial PRGs in order to obtain an estimate of the cancer risk for 
each inorganic. The cancer risks were estimated to be 3X10"6 for arsenic and 2X10-6 for beryllium, which 
are at the lower end of the EPA's target risk range of 1 o-4 to 1 o-6

. Therefore, there is not an 
unacceptable risk for these inorganics under the industrial scenario, and they are eliminated as COPCs. 

The replacement of the site-specific soil background values obtained from the up-canyon wells with the 
current soil background UTLs did not markedly affect the data comparisons. Most of the site-specific 
values are less than the current soil background UTLs, except for chromium and thallium (Table 2). The 
results of the current background UTLs on the data comparisons are presented in the re-evaluation of 
background and SALs on a PRS-by-PRS basis. Chromium was originally eliminated at three PRSs [18-
003(b), 18-003(g), and 18-012(b)] in three samples because the detected concentrations were less than 
the site-specific soil background values, but greater than the current soil background UTL. The analyses 
to determine whether they were statistically greater than background eliminated two of three values from 
further evaluation. The remaining value from PRS 18-003(b) (46.3 mg/kg) is less than the chromium 
SAL (21 0 mg/kg) and is eliminated from further evaluation for this reason. Thallium is not affected by 
the replacement with the current soil background UTLs because it was not detected above background 
(site-specific or otherwise) at any of the PRSs. Therefore, the replacement of the site-specific soil 
background values with the current soil background UTLs did not affect the conclusions. 

The site-specific sediment background values used in the wetlands are similar to the respective site-wide 
sediment background UTLs (Table 3). Barium, beryllium, lead, and nickel site-specific sediment 
background values are 0.4 to 11 mg/kg less than their sediment background UTLs, while chromium and 
zinc site-specific sediment background values are 0.2 to 6.9 mg/kg higher than their sediment 
background UTLs. This does not affect which inorganics are carried forward to the SAL comparison 
stage, because each of these inorganics had detected concentrations greater than either background 
value (Table 4). Therefore, the replacement of the site-specific sediment background values with the 
current sediment background UTLs does not affect the conclusions. 

In addition to the comparison of site data to background UTLs, the process of background comparisons 
now includes statistical analyses of the site data sets. The statistical comparisons are performed for the 
inorganics that exceed their UTLs to determine whether statistically significant differences exist between 
the observed site and background datasets. The Gehan/Wilcoxon Rank Sum test, the Quantile test, and 
the Slippage test are used for these evaluations (Gilbert 1987, 0312). The Gehan modification of the 
Wilcoxon Rank Sum test is best suited for assessing complete shifts in distribution, whereas the Quantile 
test is better suited for assessing partial shifts. The Slippage test determines the probability of the 
observed number of site concentrations being greater than the maximum background concentration, 
given that the site data originates from the same distribution as the background data. Among the three 
tests, most types of differences between distributions can be determined. Observed significance levels 
(p-values) are reported for the tests. The p-value is the probability of observing data at least as different 
from the typical background data as the actual, observed site data, if the site concentration distribution is 
the same as background. If a p-value is less than 0.05, then there is reason to suspect that there is a 
difference between the background and site distributions; otherwise, no difference is indicated and the 
site concentrations are not statistically different than background. These tests are performed only for 
PRSs that have at least four samples, and only for the analytes that have adequate background 
datasets. For example, mercury data is not subjected to these tests because the background dataset is 
almost entirely composed of non-detected data. 

Reference: 

Gilbert, R. 0., 1987. Statistical Methods for Environmental Pollution Monitoring, Van Nostrand Reinhold, 
New York, New York. (Gilbert 1987, 0312) 
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TABLE 1 
COMPARISON OF OLD AND CURRENT BACKGROUND UPPER TOLERANCE LIMITS (UTLs)* 

Analytes Current Background Old Background 
UTLs UTLs 

(mg/kg) (mg/kg) 

I Aluminum 38700 123000 
I Antimony 1.0 2.5 
I Arsenic 7.82 11.6 

I 
3.9 (sediment) 

I 
Barium 315 1140 

141 (sediment) 

I Beryllium 1.95 3.31 

I 
1 .4 (sediment) 

I Cadmium 2.7 2.7 
Chromium 19.3 34.2 

-- ----I * Background UTLs are for the A,B, and C soil honzons. 

Response to the NOD 
for TAs -18 and -27 
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Effects on Data Comparisons 

No Effect 
No Effect 
No Effect 

PRS 18-012(b); Sample Location 18-1666; Sample ID AAB5292; Sample value 
of 7.6 mg/kg is above the current sediment background UTL. 
PRS 27-002; Sample Location 27-1009; Sample ID AAB2478; Sample value 487 
mg/kg above current background UTL. 
PRS 18-012(b); Sample Location 18-1666; Sample ID AAB5292; Sample value 
of 384 mg/kg is above the current sediment background UTL; PRS 18-010(b); 
Sample Locations 18-1714, 18-1715, 18-1716, 18-1717, 18-1718, 18-1719, and 
18-1720; Sample IDs AAB5205, AAB5206, AAB5207, AAB5208, AAB5209, 
AAB521 0, and AAB5211; Sample values 294 mg/kg, 24 7 mg/kg, 196 mg/kg, 207 
mg/kg, 195 mg/kg, 177 mg/kg, and 180 mg/kg are above the current sediment 
background UTL; Wetlands; Sample Locations 36-2004, 36-2005, 36-2007, 36-
2008,36-2009, 36-2011, and 36-2014; Sample IDs AAA591 0, AAA5911, 
AAA5914, AAA5917, AAA5918, AAA5920, and AAA5925; Sample values 210 
mg/kg, 240 mg/kg, 210 mg/kg, 150 mg/kg, 240 mg/kg, 160 mg/kg, and 200 
mg/kg are above the current sediment background UTL. 

No Effect 
PRS 18-012(c); Sample Location 18-1048; Sample ID AAB5844; Sample value 
of 1.6 mg/kg is above the current sediment background UTL. 

No Effect 
PRS 18-003(b); Sample Location 18-1135; Sample ID AAB4505; Sample value 
of 46.2 mg/kg above current background UTL; PRS 18-003(d); Sample Location 
18-1195; Sample IDs AAB4591, AAB4595; Sample values of 26.3 and 32.7 
mg/kg above current background UTL; PRS 39-003(f); Sample Location 18-1255; 
Sample ID AAB4677; Sample value 31.8 mg/kg above current background UTL; 
PRS 39-003(g); Sample Location 18-1275; Sample ID AAB4695; Sample value 
34.3 mg/kg above the current background UTL; PRS 18-002(b); Sample 
Locations 18-1075, 18-1076, 18-1078, 18-1079; Sample IDs AAB4442, AAB4449, 
AAB4461, AAB4469; Sample values of 27.2, 29.2, 21.8, and 46.5 mg/kg are 
above the current background UTL. 

-
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TABLE 1 
COMPARISON OF OLD AND CURRENT BACKGROUND UPPER TOLERANCE LIMITS (UTLs)* 

Analytes Current Background 
UTLs 

(mg/kg) 
Chromium 8.8 (sediment) 

Cobalt 19.2 
5.2 (sediment) 

Copper 15.5 
9.85 (sediment) 

Iron 21300 
Lead 23.3 

Response to the NOD 
for TAs -18 and -27 
J97127.97G 

Old Background 
UTLs 

(mg/kg) 
34.2 

51.1 

15.7 

35600 
39 

Continued 

Effects on Data Comparisons 

PRS 18-012(b); Sample Location 18-1666; Sample ID AAB5292; Sample value 
35.2 mg/kg above the current sediment background UTL; PRS 18-012(c); 
Sample Location 18-1048; Sample ID AAB5844; Sample value 10 mg/kg is 
above the current sediment background UTL; Wetlands; Sample Locations 36-
2001, 36-2004, 36-2005, 36-2007, 36-2008, 36-2009, 36-2013, and 18-2004; 
Sample IDs AAA5904, AAA5910, AAA5911, AAA5914, AAA5917, AAA5918, 
AAA5924, and AAA5938; Sample values 10 mg/kg, 16 mg/kg, 10 mg/kg, 11 
mg/kg, 8.9 mg/kg, 9.9 mg/kg, 9.5 mg/kg, and 9.0 mg/kg are above the current 
sediment background UTL. 

No Effect 
PRS-010(b); Sample Location 18-1754; Sample ID AAB5222; Sample value 13.1 
mg/kg is above the current sediment background UTL. 

No Effect 
PRS-010(b); Sample Locations 18-1297, 18-1298, and 18-1754; Sample IDs 
AAB4712, AAB4713, and AAB5222; Sample values 9.5 mg/kg, 10.2 mg/kg and 
13.1 mg/kg are above the current sediment background UTL; PRS 18-01 O(e); 
Sample Location 18-1732, 18-1733, and 18-1736; Sample IDs AAB5249, 
AAB5250, and AAB5253; Sample values 14.4 mg/kg, 11.9 mg/kg and 11.8 mg/kg 
are above the current sediment backaround UTL. 

No Effect 
PRS 18-013; Sample Location 18-1682; Sample ID AAB5309; Sample value 33.8 
mg/kg is above the current background UTL; PRS 27-002; Sample Locations 27-
1015,27-1016,27-1032,27-1033,27-1057, and 27-1059; Sample IDsAAB2492, 
AAB2499, AAB2501, AAB4367, AAB4374, AAB4409, and AAB4420; Sample 
values of 32.2, 36.4, 37, 27.2, 31.5, 25.8, and 29.3 mg/kg are above the current· 
background UTL. 

--
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TABLE 1 
COMPARISON OF OLD AND CURRENT BACKGROUND UPPER TOLERANCE LIMITS (UTLs)"' 

Analytes Current Background 
UTLs 

(mg/kg) 
Lead 13.8 (sediment) 

Manganese 490 (sediment) 

Mercury 0.1 
Nickel 15.2 

--

Response to the NOD 
for TAs -18 and -27 
J97127.97G 

Old Background 
UTLs 

(mg/kg) 
39 

1030 

0.1 
26.7 

Continued 

Effects on Data Comparisons 

PRS 18-012(b); Sample Location 18-1667; Sample ID AAB5293; Sample value 
30.5 mg/kg is above the current sediment background UTL; ; PRS 18-012(c); 
Sample Location 18-1048; Sample IDs AAB5844 and AAB5845; Sample values 
19 mg/kg and 15 mg/kg are above the current sediment background UTL; PRS 
18-010(b); Sample Locations 18-1714, 18-1715, 18-1716, 18-1718, 18-1719, and 
18-1720; Sample IDs AAB5205, AAB5206, AAB5207, AAB5209, AAB5210, and 
AAB5211; Sample values of 26, 28, 25, 26, 34, and 27 mg/kg are above the 
current sediment background UTL; PRS 18-010(c); Sample Location 18-1727; 
Sample ID AAB5228; Sample value 31 mg/kg is above the current sediment 
background UTL; PRS 18-010(e); Sample Location 18-1732, 18-1733, 18-1734, 
18-1735, and 18-1736; Sample IDs AAB5249, AAB5250, AAB5251, AAB5252, 
and AAB5253; Sample values 62.1 mg/kg, 29 mg/kg, 26.4 mg/kg, 35.4 mg/kg, 
and 22.1 mg/kg are above the current sediment background UTL; Wetlands; 
Sample Locations 36-2000, 36-2004, 36-2005, 36-2006, 36-2007, 36-2008,36-
2009, 36-2010, 36-2011, 36-2012, 36-2013, 36-2014, 36-2015, and 36-2017; 
Sample IDsAAA5903, AAA5910, AAA5911, AAA5912, AAA5914, AAA5917, 
AAA5918,AAA5919,AAA5920,AAA5923,AAA5924,AAA5925,AAA5926, and 
AAA5930; Sample values 20 mg/kg, 41 mg/kg, 27 mg/kg, 16 mg/kg, 35 mg/kg, 
27 mg/kg, 25 mg/kg, 25 mg/kg, 18 mg/kg, 30 mg/kg, 38 mg/kg, 20 mg/kg, and 16 
mg/kg are above the current sediment background UTL. 
PRS 18-012(b); Sample Location 18-1667; Sample ID AAB5294; Sample value 
1030 mg/kg is above the current sediment background UTL; PRS 18-010(b); 
Sample Locations 18-1718 and 18-1720; Sample IDs AAB5209 and AAB5211; 
Sample values of 567 mg/kg and 658 mg/kg are above the current sediment 
background UTL 

No Effect 
PRS 18-003(b); Sample Location 18-1135; Sample ID AAB4505; Sample value 
22.6 mg/kg is above the current background UTL; PRS 18-003(d); Sample 
Location 18-1195; Sample ID AAB4595; Sample value 16.4 is above the current 
background UTL; PRS 18-002(b); Sample Locations 18-1076 and 18-1079; 
Sample IDs AAB4449 and AAB4469; Sample values of 15.7 and 23.3 mg/kg are 
above the current background UTL. 

-
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TABLE 1 
COMPARISON OF OLD AND CURRENT BACKGROUND UPPER TOLERANCE LIMITS (UTLs)* 

Analytes Current Background 
UTLs 

(mg/kg) 
Nickel 1 0 (sediment) 

Selenium 1.7 
Silver Not Available 

Thallium 1.0 
Vanadium 41.9 

Zinc 50.8 

Response to the NOD 
for TAs -18 and -27 
J97127.97G 

Old Background 
UTLs 

(mg/kg) 
26.7 

1.7 
Not Available 

0.9 
66.2 
101 

Continued 

Effects on Data Comparisons 

Wetlands; Sample Locations 36-2004, 36-2005, 36-2007, 36-2008,36-2009, 36-
2010, 36-2011, 36-2013, and 36-2014; Sample IDs AAA591 0, AAA5911, 
AAA5914, AAA5917, AAA5918, AAA5919, AAA5920, AAA5924, and AAA5925; 
Sample values 14 mg/kg, 12 mg/kg, 14 mg/kg, 12 mg/kg, 13 mg/kg, 11 mg/kg, 
11 mg/kg, 12 mg/kg, and 12 mg/kg are above the current sediment background 
UTL. 

No Effect 
PRS 18-003(a); Sample Location 18-1100; Sample ID AAB4471; Sample value 
1.31 mg/kg is carried forward to the SAL comparison stage because there is 
currently no background UTL for this inorganic; Wetlands; Sample Location 36-
2004; Sample ID AAA5910; Sample value 1.8 mg/kg is carried forward to the 
SAL comparison stage because there is currently no background UTL for this 
inorganic. 

No Effect 
No Effect 

PRS 18-003(c); Sample Locations 18-1159 and 18-1166; Sample IDs AAB4546 
and AAB 4560; Sample values of 56 and 61.5 mg/kg are above the current 
background UTL; PRS 18-003(d); Sample Locations 18-1182, 18-1187, and 18-
1188; Sample IDs AAB4588, AAB4589, and AAB4590; Sample values of 60.8, 
56.2, and 54.4 mg/kg are above the current background UTL; PRS 18-003(g); 
Sample Location 18-1275; Sample ID AAB4692; Sample value 51.5 mg/kg is 
above the current background UTL; PRS 18-013; Sample Locations 18-1681, 18-
1682, and 18-1683; Sample IDs AAB5308, AAB5309, and AAB5310; Sample 
values of 79.3, 89.8, and 64.4 mg/kg are above the current background UTL; 
PRS 18-002(a); Sample Locations 18-1303, 18-1307, 18-1310 through 18-1315, 
18-1322 through 18-1327, and 18-1331 through 18-1337; Sample IDs AAB 4862, 
AAB4871, AAB4880, and AAB4889; Sample values of 52.2, 53, 62.7, and 73.9 
mg/kg are above the current background UTL; PRS 18-002(b); Sample Location 
18-1463; Sample ID AAB5023; Sample value 52.9 mg/kg is above the current 
background UTL. 
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TABLE 1 
COMPARISON OF OLD AND CURRENT BACKGROUND UPPER TOLERANCE LIMITS (UTLs)* 

Analytes Current Background 
UTLs 

(mg/kg) 
Zinc 62.1 (sediment) 

Response to the NOD 
for TAs -18 and -27 
J97127.97G 

Old Background 
UTLs 

(mg/kg) 
101 

Continued 

Effects on Data Comparisons 

PRS 18-012(c); Sample Location 18-1048; Sample ID AAB5844; Sample value 
63 mg/kg is above the current sediment background UTL; PRS 18-010(b); 
Sample Locations 18-1714, 18-1715, 18-1716, 18-1718, 18-1719, 18-1720, 18-
1747, 18-1749, and 18-1750; Sample IDs AAB5205, AAB5206, AAB5207, 
AAB5209, AAB521 0, AAB5211, AAB5219, AA85220, and AAB5221; Sample 
values of 95, 51, 61, 60, 65, 73, 95.1, 81, and 70.4 mg/kg are above the current 
sediment background UTL; PRS 18-010(c); Sample Locations 18-1724 and 18-
1727; Sample IDs AAB5227 AAB5228; Sample values of 68.5 and 87.7 mg/kg 
are above the current sediment background UTL; PRS 18-010(d); Sample 
Location 181728; Sample ID AAB5233; Sample value 104 mg/kg is above the 
current sediment background UTL; PRS 18-010(e); Sample Locations 18-1732, 
18-1733, and 18-1734; Sample IDs AAB5249, AAB5250, and AA85251; Sample 
values 204 mg/kg, 63.2 mg/kg and 62.9 mg/kg are above the current sediment 
background UTL; Wetlands; Sample Locations 18-2009, 36-2001, 36-2004, 36-
2005, 36-2007, 36-2014, and 36-2019; Sample IDs AAA5948, AAA5904, 
AAA591 0, AAA5911, AAA5914, AAA5925, and AAA5932; Sample values of 69 
mg/kg, 90 mg/kg, 110mg/kg, 68 mg/kg, 84 mg/kg, 68 mg/kg, and 64 mg/kg are 
above the current sediment background UTL. 
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TABLE 2 c"·<>"" 

COMPARISON OF BACKGROUND UTLs TO SITE-SPECIFIC BACKGROUND VALUES FOR S OILS 

Analyte Site-Specific Old Soil Background - - Current Soil 
Background Values UTLs Background UTLs 

(mg/kg) (mg/kg) (mg/kg) 
Arsenic 2.9 11.6 7.8 
Barium 116 1140 315 

Beryllium 0.48 3.31 1.95 
Chromium 54.2 34.2 19.3 

Cobalt 3.04 51.1 19.2 
Copper 15.3 15.7 15.5 
Lead 9.2 39 23.3 

Manganese 375 1030 714 
Mercury 0.05 0.1 0.1 
Nickel 12.2 26.7 15.2 

Selenium 0.49 1.7 1.7 
Thallium 1.7 0.9 1.0 

Vanadium 17.3 66.2 41.9 
Zinc 41.8 101 50.8 

TABLE 3 
COMPARISON OF BACKGROUND UTLs TO SITE-SPECIFIC BACKGROUND VALUES FO R 

SEDIMENTS 

Analyte Site-Specific Background Current Sediment Background UTLs 
Values (mg/kg) 
(mg/kg) 

Arsenic NDa 3.9 
Barium 130 141 

Beryllium 1.0 1.4 
Chromium 9.0 8.8 

Cobalt ND 5.2 
CopQ_er ND 9.85 
Lead 13 13.8 

Manganese ND 490 
Mercury ND 0.1° 
Nickel 7.9 10 

Selenium ND 1.7 
Thallium ND 1.0 

Vanadium ND 21.3 
Zinc 69 62.1 

a NO = not detected m sediment 
b Site-wide sediment background value is not available; therefore, soil background UTL is used. 

Response to the NOD 
for TAs -18 and -27 
J97127.97G 
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TABLE 4 
COMPARISON OF INORGANIC CHEMICALS WITH CONCENTRATIONS AT OR ABOVE BACKGROUND SCREENING VALUES FOR THE 

WETLANDS 

I 
Sample ID Location ID Depth Barium Beryllium Chromium 

(in.) (mg/kg) (mg/kg) (mg/kg) 
I SAL N/A N/A 5300 Not Applicable 210 
I sediment UTL N/A N/A 141 1.4 8.8 

I 
site-specific N/A N/A 130 1.0 9.0 
background 

I AAA5903 36-2000 6-18 110 0.8 7.8 
I AAA5904 36-2001 6-18 110 0.9 10 
I AAA5910 36-2004 6-18 210 1.4 16 
I AAA5911 36-2005 6-18 240 1.0 10 
I AAA5912 36-2006 6-18 68 0.6 5.8 
I AAA5914 36-2007 6-18 210 1.3 11 
I AAA5917 36-2008 6-18 150 1.0 8.9 
I AAA5918 36-2009 6-18 240 1.0 9.9 
I AAA5919 36-2010 6-18 140 0.9 8.1 
I AAA5920 36-2011 6-18 160 0.9 7.6 
I AAA5923 36-2012 6-18 100 0.8 8.4 
I AAA5924 36-2013 6-18 130 1.0 9.5 
I AAA5925 36-2014 6-18 200 1.3 13 
I AAA5926 36-2015 6-18 100 0.7 6.9 
I AAA5930 36-2017 6-18 80 0.7 4.6 
I AAA5932 36-2019 6-18 72 0.6 4.7 
I AAA5938 18-2004 6-18 110 1.0 9.0 ---·· -I Note: Boxes with darkened borders indicate concentrations detected at or above the background UTL. 

Response to the NOD 
for TAs -18 and -27 
J97127.97G 

-11-

Lead Nickel Silver Zinc 
(mg/kg) (mg/kg) (mg/kg) (mg/kg) 

400 1500 380 23000 
13.8 10 Not Available 62.1 
13 7.9 Not Available 69 

20 7.6 1.0(U) 57 
18 6.0 1.0(U) 90 
41 14 1.8 110 
27 12 1.0(U) 68 
16 6.0 1.0(U) 46 
35 14 1.0(U) 84 
27 12 1.0(U) 55 
25 13 1.0(U) 61 
25 11 1.0(U) 50 
18 11 1.0(U) 46 
20 7.0 1.0(U) 55 
30 12 1.0(U) 50 
28 12 1.0(U) 68 
20 6.9 1.0(U) 39 
16 2.0(U) 1.0(U) 55 
13 4.0 1.0(U) 64 

11.0(U) 7.9 1.0(U) 46 
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Comment 1.a.v. LANL shall clarify which land use scenarios were used to generate SALs for each of 
the Multiple Chemical Evaluations (MCEs) performed in this report. LANL shall base its SALs on US 
Environmental Protection Agency (USEPA) Region IX residential Potential Remediation Goals (PRGs). 
LANL may, in addition to performing the MCE based on residential risk, present an evaluation of risk 
based on a most likely exposure scenario. In response to this Notice of Deficiency (NOD) comment, 
LANL shall submit a table of revised SALs, SALs applied in the RFI Report, and discuss any resulting 
differences which may affect the decisions made in this RFI Report. For those SALs absent from the 
USEPA Region IX PRGs, LANL shall calculate the SAL using Subpart S guidance. LANL shall provide 
an explanation of the methodology and the calculations used to derive the SALs. 

LANL Response: 

The soil screening action levels (SALs) for non-radiological chemicals currently in use are based on the 
EPA Region 9 preliminary remediation goals (PRGs) for residential soil (EPA 1996, 1351 ). These replace 
SALs in use when the RFI Report was prepared that were based on methodology presented in Subpart S 
of 40 CFR 264. It should be noted that, under the current approach, there are no screening values for 
water that are explicitly equal to EPA Region IX PRGs. Instead, reported constituent concentrations in 
water will be compared to the appropriate and/or applicable water quality standard(s) for a given analyte. 

The Region 9 PRGs are derived by incorporating current EPA toxicity values [i.e., reference doses 
(RfDs) and carcinogenic slope factors] from the IRIS (EPA 1994, 1167) or HEAST (Miller 1994, 1169) 
databases, as well as from EPA's National Center for Environmental Assessment, with standard 
exposure parameters to estimate contaminant concentrations in environmental media that are protective 
of humans over a lifetime. The PRGs correspond to a fixed level of risk (1 o-~ for carcinogens and a 
non-carcinogenic hazard quotient of one. For those chemicals for which Region 9 PRGs are not 
available, SALs will be calculated using the methodology in EPA's "Corrective Action for Solid Waste 
Management Units," SubpartS (EPA 1990, 0432), provided that sufficient, adequate, and approved 
toxicity data are available to calculate RfDs or cancer slope factors. For those chemicals that do not 
have sufficient, adequate, and approved toxicity data to calculate an RfD or cancer slope factor, a 
surrogate will be used to obtain a SAL, based on similarity in structure and/or toxicology. For example, 
phenanthrene has no SAL available, but because it is similar in structure to pyrene, the SAL for pyrene 
will be used in the data comparison for phenanthrene. SALs are updated annually as new toxicity 
information and/or applicable or relevant and appropriate requirements (ARARs) become available. 

Several Notice of Deficiency (NOD) Comments from the New Mexico Environment Department on the 
RFI Report for TA-18 indicated that USEPA Region 9 residential PRGs are to be used as screening 
action levels (SALs) in the screening assessment of the Phase I data at T A-18. Because these PRGs 
had not yet been officially adopted by the Environmental Restoration (ER) Project as SALs at the time of 
the writing of this report, the SALs used in the screening assessment were based on the equations and 
assumptions presented in Appendix J of the approved Installation Work Plan (LANL 1993, 1 017). The 
methodology for calculating the action levels was obtained from EPA's "Corrective Action for Solid 
Waste Management Units (SWMUs) at Hazardous Waste Management Facilities," SubpartS (EPA 
1990, 0432), a proposed regulation under RCRA. In response to the NOD comments, Tables 5 through 8 
below compare the old and current background upper tolerance limits (UTLs) (99th percentile versus 
95th percentile) as well as the old and current SALs. The estimated site-specific background values are 
also presented as well as a comparison of the water quality standards to the old water SALs. The current 
values (UTLs, SALs, and water quality standards) are used to re-screen the data from each potential 
release site (PRS) discussed in the RFI Report. The results of the reassessment are presented below by 
PRS, and the effects on the conclusions, if any, are also presented. 

References: 

EPA (US Environmental Protection Agency), August 1, 1996. "Region 9 Preliminary Remediation Goals 
(PRGs), 1996," San Francisco, California. (EPA 1996, 1351) 

Response to the NOD 
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EPA (US Environmental Protection Agency), May 1994. "Integrated Risk'mformation System (IRIS)," 
Office of Science and Technology, National Technical Information Service, Springfield, Virginia. (EPA 
1994, 1167) 

EPA (US Environmental Protection Agency), July 27, 1990. "Corrective Action for Solid Waste 
Management Units (SWMUs) at Hazardous Waste Management Facilities," proposed rule, Title 40, Parts 
264, 265, 270, and 271, Federal Register, Vol. 55., pp. 30798-30884 (EPA 1990, 0432) 

LANL (Los Alamos National Laboratory), November 1993. "Installation Work Plan for Environmental 
Restoration," Revision 3, Los Alamos National Laboratory Report LA-UR-93-3987, Los Alamos, New 
Mexico. (LANL 1993, 1 017) 

Miller, I. C., March 1994. "Health Effects Assessment Summary Tables Annual Update, FY-1994," 
9200.6-303(94-1), EPA 540-R-94-020, prepared by Oak Ridge National Laboratory for the Environmental 
Protection Agency, Oak Ridge, Tennessee. (Miller 1994, 1169) 
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TABLES ~· 
COMPARISON OF OLD, CURRENT, AND SITE-SPECIFIC BACKGROUND UTLS AND OLD 

AND CURRENT SALS FOR INORGANIC CHEMICALS DETECTED IN SOILS 
AND SEDIMENTS AT TA-18 

Analyte Site-Specific Old Background Current 
Background Soil UTL Background UTL 

(mg/kg) (mg/kg) (mg/kg) 
Soil Sediment Soil Sediment 

Aluminum 12100 NAa 123000 38700 11800 
Antimony NA NA 2.5 1.0 1.0° 
Arsenic 2.9 NA 11.6 7.8 3.9 
Barium 116 130 1140 315 141 

Beryllium 0.48 1.0 3.31 1.95 1.4 
Cadmium NA NA 2.7 2.7 2.7° 
Chromium 54.2 9.0 34.2 19.3 8.8 

Cobalt 3.04 NA 51.1 19.2 5.2 
Copper 15.3 NA 15.7 15.5 9.85 

Iron 13200 NA 35600 21300 14400 
Lead 9.2 13 39 23.3 13.8 

Manganese 375 NA 1030 714 490 
Mercury_ 0.05 NA 0.1 0.1 0.1° 
Nickel 12.2 7.9 26.7 15.2 10 

Selenium 0.49 NA 1.7 1.7 1.7° 
Silver NA NA 1.61 NA NA 

Thallium 1.7 NA 0.9 1.0 1.0u 
Vanadium 17.3 NA 66.2 41.9 21.3 

Zinc 41.8 69 101 50.8 62.1 
a NA = not available 
b If sediment background UTLs are not available, the soil background UTL is used. 

Response to the NOD 
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Old Current 
SAL SAL 

(mg/kg) (mg/kg) 

NA 77000 
32 31 

NA NA 
5600 5300 

NA NA 
80 38 
NA 210 
NA 4600 

3000 2800 
NA NA 

400 400 
11000 3200 

24 23 
1600 1500 
400 380 
400 380 

6.4 5.4 
560 540 

24000 23000 
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TABLE 6 ""'""'' 
COMPARISON OF OLD AND CURRENT SALS FOR ORGANIC CHEMICALS DETECTED IN SOILS 

AND SEDIMENTS AT TA-18 

Analyte 

Acenaphthene 
Acetone 

2-Amino-4,6-dinitrotoluene (DND 
4-Amino-2,6-dinitrotoluene (DND 

Anthracene 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzofk)fluoranthene 
Benzo(g, h, i)perylene 

Bis(2-chloroethyl)ether 
Bis(2-ethylhexyl)phthalate 

2-Butanone 
Butyl benzyl phthalate 

4-Chloro-3-methylphenol 
2-Chloronaphthalene 

Chrysene 
Dibenzo(a,hjanthracene 

Dibenzofuran 
1 ,2-Dichlorobenzene 

Diethyl phthalate 
Di-n-butyl phthalate 
Di-n-octyl_phthalate 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 

Fluoranthene 
Fluorene 

Hexachloroethane 
HMX 

lndeno(1 ,2,3-cd)pyrene 
Methylene chloride 

4-Methylphenol 
Naphthalene 
Nitrobenzene 
Phenanthrene 

Pentachlorophenol 
Pyrene 
RDX 

Tetryl(methyl-2,4,6-
trinitrophenylnitramine) (TETRYL) 

1 ,2,4-Trichlorobenzene 
Trichloroethene 

Response to the NOD 
for TAs -18 and -27 
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Old SAL Current SAL 
(mg/kg) Jmg/kg) 

4800 22008 

8000 2100 
NA0 65c 
NA 65c 

24000 180008 

1.0 0.61 
0.1 0.061 
1.0 0.61 
1.0 6.1 

NA 1900° 
0.12 0.043 

50 32 
4000 7100 

16000 13000 
NA 3300e 

64000 4300 
96 61 

0.1 0.061 
NA 250 

1600 1100 
6400 52000 
8000 6500 
1600 1300 

1.0 130 
1.0 65 

3200 26008 

3200 2300a 
80 32 

4000 3300 
1.0 0.61 
5 7.8 

400 330 
3200 10008 

5.3 18 
NA 180001 

5.8 2.5 
2400 1900a 

64 4 
NA NA 

160 570 
3.2 3.2 
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TABLE 6 (continued) 
COMPARISON OF OLD AND CURRENT SALS FOR ORGANIC CHEMICALS DETECTED IN SOILS 

AND SEDIMENTS AT TA-18 

Analyte Old SAL Current SAL 
(mg/kg) (mg/kg) 

Trichlorofluoromethane 24000 380 
2,4,6-Trichlorophenol 64 40 

1 , 1 ,2-Trichloro-1 ,2,2-trifluoroethane NA 21000 
2,4,6-Trinitrotoluene 40 15 

Xylenes (mixed) 160000 5300 

a The EPA Region 9 theoretical saturation concentration for soil (designated as "sat" in the 1996 EPA Region 9 PRG Table) has been replaced by an alternative value, also calculated by Region 9. This alternative value is intended to represent a "health-based" concentration, assuming that the model used to evaluate inhalation of vapors is valid at this concentration. 
b NA = not available 
c Toxicity criteria are not available for 2-amino-4,6-dinitrotoluene and 4-amino-2,6-dinitrotoluene; therefore, the toxicity criteria for 2,6-dinitrotoluene were used as surrogates based on similarity of chemical structure. 
d Toxicity criteria are not available for benzo(g,h,i)perylene; therefore, the toxicity criteria for pyrene were used as surrogates based on similarity of chemical structure. 
e Toxicity criteria are not available for 4-chloro-3-methylphenol; therefore, the toxicity criteria for 3-methylphenol were used as surrogates based on similarity of chemical structure. 
f Toxicity criteria are not ayailable for phenanthrene; therefore, the toxicity criteria for anthracene were used as surrogates based on similarity of chemical structure. 
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TABLE 1 
COMPARISON OF OLD SALS AND WATER QUALITY STANDARDS FOR ANALYTES 

DETECTED IN GROUNDWATER AND SURFACE WATER AT TA-18 
-

Analyte Site-Specific Old Water Quality Standards 
Groundwater SAL 
Background 

(~g/L) (~g/L) (~g/L) 
Groundwater Surface Water 

Aluminum 22562 NA 5000 (IU) 50(0~/5000(L~ 

Antimony NA 6 NA 6(0~ 

Arsenic 4.8 50 100 (HH) 50 (OW & OWS) I 200 (L ~ 
Barium 214 2000 1000 (HH) 2000 (0~ 

Beryllium 1.8 4 NA 4(0~ 

Cadmium NA 5 10 (HH) 5(0~/10(0WS)/50(L~ 

Chromium 19.1 100 50 (HH) 1 00 (0~ /50 (OWS) /1 000 
(L~ 

Cobalt 7.4 NA NA 1000 (L~ 
Copper 25 1300 1000 (OWS) 1300(0~/500(L~ 

Iron 15827 NA 1000 (HH) 300 (0~ 
Lead 14.1 50 50 (HH) 15(0~/50(0WS)/100(L~ 

Manganese 523 180 200(0WS) 50 (O_y\1) 
Mercury NA 2 2 (HH) 2 (0~ /10 (L~ /0.012 (WH) 
Nickel NA 100 200 (IU) 100 (0~ 
Silver NA 170 50 (HH) 100(0~/50(0WS) 

Thallium 3.9 2 NA 2(0~ 

Vanadium 27.5 240 NA 100(L~ 

Zinc 64.3 10000 10000 (OWS) 5000(0~/25000(L~ 

Acetone NA 3500 NA NA (610)a 

2-Amino-4,6-0NT 0.18 NA NA NA 
4-Amino-2,6-0NT 0.5 NA NA NA 

2-Butanone 280 1700 NA NA (1900) 
Carbon disulfide NA 3500 NA NA (21) 

Chloroform NA 100 NA 1 00 (0_'11\1) 

1 ,2-0ichloroethane NA 5 10{_HH) 5(0~ 

Oi-n-bu!YI phthalate NA 3500 NA NA (3700) a 

1 ,3-0initrobenzene 0.62 3.5 NA NA (3.7) a 

2,4-0initrotoluene 0.09 NA NA NA (73) a 

HMX 2.84 1800 NA NA (1800) a 

Nitrobenzene 0.93 18 NA NA (3.4) a 

m-Nitrotoluene NA 350 NA NA (370) a 

o-Nitrotoluene 3.66 350 NA NA (370) a 

p-Nitrotoluene 0.82 350 NA NA (370) a 

ROX 2.15 3.2 NA NA (0.61) a 

TETRYL 0.12 350 NA NA 

1 ,3,5-Trinitrobenzene 1.3 1.8 NA NA (1.8) a 

2,4,6-Trinitrotoluene 0.12 12 NA NA (2.2)a 
NA = not available 
IU = Groundwater Standard for Irrigation Use 
HH = Groundwater Standard for Human Health 
DWS = Groundwater Standard for Domestic Water Supply 
OW = Drinking Water Standard 
LW =Livestock Watering Standard 
DWS = Domestic Water Supply 
WH = Wildlife Habitat Standard 
a EPA Region 9 PRG for tap water is presented in parentheses. 
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TABLE 8 
COMPARISON OF INORGANIC SITE-SPECIFIC SEDIMENT AND SURFACE WATER VALUES TO 

SITE-WIDE SEDIMENT UTLs AND WATER QUALITY STANDARDS IN THE WETLANDS 
- -

Analyte Site-Specific Site-Wide Site-Specific Water Quality 
Sediment Sediment UTLs Surface Water Standards 

Background Values 
(mg/kg) (mg/kg) (JJg/L) (JJQ/L) 

Barium 130 141 82 2000(DW)/1 OOO(LW) 
Beryllium 1.0 1.4 ND 4.0(DW) 
Chromium 9.0 8.8 ND 1 OO(DW)/50(DWS)/ 

1000(LW) 
Lead 13 13.8 3.0 15(DW)/50(DWS)/ 

100(LW) 
Nickel 7.9 10 ND 100(DW) 
Zinc 69 62.1 ND 5000(DW) 
NO = Not Detected 
OW = Drinking Water Standard 
LW =Livestock Watering Standard 
DWS = Domestic Water Supply Standard 

Since the submission of the RFI Report in November 1995, the contents of the settling pit and septic 
tanks [PRSs 18-003(a, b, c, d, f, and g)] have been removed as part of approved interim actions at these 
sites. Therefore, the comparison of tank contents to the current SALs or water quality standards is not 
relevant and is not included in the following re-evaluation of the PRSs. 

PRS 18-003(a) 

Silver is retained following the background comparison because it was detected in one subsurface soil 
sample at 1.31 mg/kg and there is currently no background UTL for this inorganic (Table 5). This 
inorganic was initially eliminated in the RFI Report because it was below the old soil background UTL of 
1.61 mg/kg. It is less than its SAL of 380 mg/kg and is not submitted to a multiple chemical evaluation 
(MCE) because it is the only noncarcinogen retained. Therefore, it is eliminated from further evaluation. 
All other chemicals detected at this PRS were found in the settling pit. 

The application of current background UTLs and SALs, and the water quality standards, did not affect the 
conclusions for this PRS. 

PRS 18-003(b) 

Chromium was initially detected above the old soil background UTL (34.2 mg/kg), but eliminated in the 
RFI Report because it was below the site-specific background value (54.2 mg/kg). Nickel was detected 
at a concentration of 22.6 mg/kg and subsequently eliminated because it was below the old background 
UTL (26.7 mg/kg). Based on the comparison to the current background UTLs (19.2 mg/kg and 15.2 
mg/kg, respectively), chromium and nickel were each detected in one sample above the UTLs. 
Statistical comparisons of the site data sets to the background data sets for these inorganics indicated 
that they were not statistically greater than background (p-values >0.05; see response to comment 1.a.iv 
for a discussion of statistical evaluation). Therefore, chromium and nickel are not carried forward to the 
SAL comparison stage. 

Aluminum, iron, and zinc were detected in the filtered groundwater samples at concentrations of 518 
J.Jg/L, 374 J.Jg/L, and 203 J.Jg/L, respectively, which are below the respective groundwater standards for 
these inorganics (Table 7). Manganese was detected in a filtered groundwater sample at a concentration 
of 441 J.Jg/L, which is above the groundwater standard for this inorganic (Table 7). However, the 
manganese concentration is below the concentration detected in the up-gradient wells (523 J..lg/L), 
indicating that existing conditions at this site exceed the standard. 

Beryllium, lead, and manganese were detected in an unfiltered groundwater sample at concentrations of 
8.8 J.Jg/L, 79 J.Jg/L, and 1440 J.Jg/L, respectively, which are above the groundwater and drinking water 
standards for these inorganics (Table 7). However, because the sample was not filtered, it is not 
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representative because the ~ndards are based on the dissolved metals~rsenic, barium, chromium, copper, nickel, and zinc were detected in the groundwater at c;oncentrations of 19.4 J.Jg/L, 734 J.Jg/L, 43.6 J.Jg/L, 39.4 J.Jg/L, 32.1 J.Jg/L, and 228 J.Jg/L, respectively. Although the sample was not filtered, these concentrations were below the respective groundwater and drinking water standards for these inorganics (Table 3). Cobalt and vanadium were also detected in the unfiltered groundwater sample at 
concentrations of 15.3 J.Jg/L and 65.9 J.Jg/L, respectively. These inorganics do not have groundwater or drinking water standards, but do have standards for livestock watering (Table 7). The detected 
concentrations were below the livestock watering standards for these inorganics. 

The COPCs retained by the screening assessment [benzo(a)pyrene, bis(2-chloroethyl)ether, and 
dibenzo(a,h)anthracene] were undetected in the subsurface soil, but were retained because of QC 
problems, same or similar compounds detected in the settling pit [PRS 18-003(a)], and SALs below detection limits. Because the sample values for these analytes were all nondetects and the sampling was biased towards the most likely contaminated areas, a baseline risk assessment was not conducted. In lieu of a baseline risk assessment, the COPCs retained by the screening assessment were compared to the EPA Region 9 PRGs for an industrial scenario (EPA 1996, 1351). This preliminary risk evaluation was performed to provide an indication of whether the concentrations of these COPCs pose a potential risk to human health, i.e., cancer risk was greater than EPA's target risk range of 1 o·4 to 1 o·6 (EPA 1990, 0559) which is an acceptable and conservative approach for screening sites (EPA 1996, 1351 ). The comparisons found that the individual industrial PRG values (0.26 mg/kg, 0.097 mg/kg, and 0.26 mg/kg, respectively) were less than the detection limits for the COPCs (0.36 mg/kg to 0.41 mg/kg for each analyte). Individual cancer risks were calculated by dividing the median detection limit (0.37 mg/kg) and maximum detection limit (0.41 mg/kg) for each COPC by the respective industrial PRG (EPA 1996, 1351). This resulted in estimated cancer risks of 2X10-6

, 4X10-6
, and 2X10-6 for benzo(a)pyrene, bis(2-chloroethyl)ether, and dibenzo(a,h)anthracene, respectively. The cumulative risk obtained by adding the individual cancer risks resulted in an overall estimated risk of 8X10-6

, which is in the middle of USEPA's target risk range, indicating that there is no unacceptable risk to human health under the industrial scenario. In addition, since these analytes were not detected in the drainfield, the risk (if any) is likely to be much lower than the conservative estimate presented here, and these analytes have not been detected in the groundwater monitoring wells located throughout T A-18. 

The organic, 1 ,2-dichloroethane, was detected in one groundwater sample at a concentration equivalent to the New Mexico Water Quality Control Commission (NMWQCC) Groundwater Standard for human health (1 0 J.Jg/L) and above the US EPA and New Mexico Drinking Water Standards of 5 J.Jg/L (Table 3). 

The application of current background UTLs and SALs, and the water quality standards, did not affect the conclusions for this PRS. 

PRS 18-003(c) 

No inorganics were initially detected above the old soil background UTLs. Zinc was detected at a concentration of 61.5 mg/kg above its current background UTL (50.8 mg/kg) in one subsurface soil sample, but was below the old background UTL (1 01 mg/kg). Statistical comparison of the site data set to the background data set for zinc indicated that it was not statistically greater than background (p
values >0.05; see response to comment 1.a.iv for a discussion of statistical evaluation). Therefore, zinc 
is not carried forward to the SAL comparison stage. 

Lead, manganese, and zinc were detected in the filtered groundwater samples at concentrations of 6.8 1-1g/L, 125 J.Jg/L, and 33.8 J.Jg/L, respectively, which are below the respective groundwater standards for these inorganics (Table 7). Aluminum and iron were detected in the filtered groundwater samples at 
concentrations of 7890 J.Jg/L and 6000 J.Jg/L, respectively, which are above the respective groundwater standards (Table 7). However, the aluminum and iron concentrations are below the concentrations detected in the up-gradient wells (22,562 J.Jg/L and 15,827 J.Jg/L, respectively), indicating that existing 
conditions at this site exceed the standards. Barium, nickel, and zinc were detected in an unfiltered groundwater sample at concentrations of 308 J.Jg/L, 11.3 J.Jg/L, and 83.5 J.Jg/L, respectively, which are 
below the groundwater and drinking water standards for these inorganics (Table 7). Lead was detected in an unfiltered groundwater sample at a concentration of 25.8 J.Jg/L, which is below the groundwater standard but above the drinking water standard for this inorganic (Table 7). However, because the sample was not filtered, it is not representative since the standards are based on the dissolved metal. Vanadium was also detected in the unfiltered groundwater sample at a concentration of 29.1 J.Jg/L. This 
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inorganic does not have a g~ndwater or drinking water standard, but do~have a standard for livestock 
watering (Table 7). The detected concentration was below the livestock watering standard for this 
inorganic. 

The MCEs were recalculated because of the current SALs (Table 9). The normalized sum for the 
noncarcinogenic effects category is 0.2, which is below the target value of 1.0. The normalized sum for 
the carcinogenic effects category is 0.4, which is below the target value of 1.0. Therefore, the analytes 
in the MCE are not retained as COPCs at this PRS. 

As a result of the current SALs, 2,4-dinitrotoluene and 2,6-dinitrotoluene are no longer above their 
respective SALs (130 mg/kg and 65 mg/kg) (Table 6) and are eliminated because of the MCE (see 
below). Benzo(a)pyrene, bis(2-chloroethyl)ether, and pentachlorophenol were detected in the subsurface 
soil at concentrations greater than their current SALs (Table 6). The organic, 1,2-dichloroethane, was 
detected at a concentration (6 IJg/L) below the NMWQCC Groundwater Standard for human health (1 0 
IJQ/L) and above the USEPA and New Mexico Drinking Water Standards of 5 !Jg/L (Table 7). 

The soil COPCs retained by the screening assessment, benzo(a)pyrene, bis(2-chloroethyl)ether, and 
pentachlorophenol, require further evaluation. Because there was only one detected concentration of 
each COPC and the sampling was biased towards the most likely contaminated areas, a baseline risk 
assessment was not conducted. In lieu of a baseline risk assessment, the COPCs retained by the 
screening assessment were compared to the EPA Region 9 PRGs for an industrial scenario (EPA 1996, 
1351). This preliminary risk evaluation was performed to provide an indication of whether the 
concentrations of these COPCs pose a potential risk to human health, i.e., cancer risk was greater than 
EPA's target risk range of 10-4 to 10-6 (EPA 1990, 0559), which is an acceptable and conservative 
approach for screening sites (EPA 1996,1351). The comparisons found that the individual industrial 
PRG values (0.26 mg/kg, 0.097 mg/kg, and 7.9 mg/kg, respectively) were either less than or similar to 
the detected concentrations for the COPes (1.0 mg/kg, 1.4 mg/kg, and 6.6 mg/kg, respectively). 
Individual cancer risks were calculated by dividing the median concentration and the maximum detected 
concentration of each COPC by the respective industrial PRG (EPA 1996, 1351). This resulted in 
estimated cancer risk ranges ~reater than or equivalent to 1 o-6 for each COPC (2X1 o-6 to 4X1 o-6

, 4X1 o-6 

to 1 X1 o-5
, and 3X1 o-7 to 1 X1 o- for benzo(a)pyrene, bis(2-chloroethyl)ether, and pentachlorophenol, 

respectively). The cumulative risk obtained by adding the individual cancer risks resulted in an overall 
estimated risk range of 6X10-6 to 2X10-5

, which is in the middle of USEPA's target risk range, indicating 
that there is no unacceptable risk to human health under the industrial scenario. In addition, none of 
these analytes have been detected in the groundwater monitoring wells located throughout TA-18. 

The application of current background UTLs and SALs, and the water quality standards, did not affect the 
conclusions for this PRS. 
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Analyte 

PRS 18-003(d) 

TABLE 9 
MULTIPLE CHEMICAL EVALUATION- PRS 18-003(c) 

Maximum Sample 
Values 

Soil SALs Normalized Values 

No inorganics were initially detected above the old soil background UTLs. Chromium was detected at 
concentrations of 26.3 mg/kg and 32.7 mg/kg, nickel was detected at a concentration of 16.4 mg/kg, and 
zinc was detected at concentrations of 60.8 mg/kg, 56.2 mg/kg, and 54.4 mg/kg, which are above their 
respective current background UTLs (19.3 mg/kg, 15.2 mg/kg, and 50.8 mg/kg) (Table 5). The 
chromium, nickel, and zinc had been eliminated because they were below the old background UTLs 
(34.2 mg/kg, 26.7 mg/kg, and 101 mg/kg). Statistical comparisons of the site data sets to the 
background data sets for these inorganics indicated that they were not statistically greater than 
background (p-values >0.05; see response to comment 1.a.iv for a discussion of statistical evaluation). 
Therefore, chromium, nickel, and zinc are not carried forward to the SAL comparison stage. 

Antimony, barium, nickel, and zinc were detected in filtered groundwater samples at concentrations of 
3.8 ~g/L, 374 ~g/L, 2.8 ~g/L, and 307 ~g/L, respectively. These concentrations were below the 
respective groundwater and/or drinking water standards for these inorganics (Table 7). Manganese was 
detected in a filtered groundwater sample at a concentration of 190 ~g/L, which is below the groundwater 
standard, but above the drinking water standard for this inorganic (Table 7). However, the manganese 
concentration is below the concentration detected in the up-gradient wells (523 ~g/L), indicating that 
existing conditions at this site exceed the standards. The MCE does not need to be recalculated as a 
result of the current SALs. 

The organic, 1 ,2-dichloroethane, was detected at a concentration (13 ~g/L) above the NMWQCC 
Groundwater Standard for human health (1 0 ~g/L) and the USEPA and New Mexico Drinking Water 
Standards of 5 ~g/L (Table 7). 

The application of current background UTLs and SALs, and the water quality standards, did not affect the 
conclusions for this PRS. 
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PRS 18-003(f) 

Antimony was the only inorganic detected above the old soil background UTLs in the RFI Report. 
Chromium was detected at a concentration of 31.8 mg/kg in one subsurface soil sample, which is above 
the current background UTL (19.3 mg/kg) (Table 1 ), but was below the old background UTL (34.2 
mg/kg). Statistical comparison of the site data set to the background data set for chromium indicated that 
it was not statistically greater than background (p-values >0.05; see response to comment 1.a.iv for a 
discussion of statistical evaluation). Therefore, chromium is not carried forward to the SAL comparison 
stage, while antimony is still carried forward as described in the RFI Report. 

Aluminum, iron, and manganese were detected in unfiltered groundwater samples at concentrations of 
1280 IJg/L, 187 IJg/L, and 211 IJg/L, respectively, which are below or slightly above the groundwater 
standards for these inorganics (Table 7). These inorganics were also detected in the up-gradient wells 
above the concentrations detected at the PRS, indicating that existing conditions at this site exceed the 
standards. Arsenic, barium, copper, nickel, and zinc were detected in an unfiltered groundwater sample 
at concentrations of 28.1 IJg/L, 974 IJg/L, 67.8 IJg/L, 44.6 IJg/L, and 313 IJg/L, respectively, which are 
below NMWQCC groundwater standards as well as the USEPA and New Mexico Drinking Water 
Standards for these inorganics (Table 7). Chromium, lead, and manganese were detected in an 
unfiltered groundwater sample at concentrations of 80.5 IJg/L, 90.8 IJg/L, and 2390 IJg/L, respectively, 
which are above the NMWQCC groundwater standards, and, in the case of lead and manganese, also 
above the USEPA and New Mexico Drinking Water Standards (Table 7). Beryllium, which does not have 
a groundwater standard, was detected at a concentration of 10.6 IJg/L. This concentration is above the 
USEPA and New Mexico Drinking Water Standards for this inorganic (Table 7). Cobalt and vanadium, 
which also do not have groundwater standards, were detected at concentrations of 27 IJg/L and 115 IJg/L, 
respectively. The cobalt concentration is below its livestock watering standard, while the vanadium 
concentration is slightly above its livestock watering standard (Table 7). However, since the samples 
were not filtered, the results are not representative because the standards are based on the dissolved 
metal. 

The COPCs retained by the screening assessment [benzo(a)pyrene, bis(2-chloroethyl)ether, and 
dibenzo(a,h)anthracene] were undetected in the subsurface soil, but were retained because of QC 
problems and SALs below detection limits. Because the sample values for these analytes were all 
nondetects and the sampling was biased towards the most likely contaminated areas, a baseline risk 
assessment was not conducted. In lieu of a baseline risk assessment, the COPCs retained by the 
screening assessment were compared to the EPA Region 9 PRGs for an industrial scenario (EPA 1996, 
1351). This preliminary risk evaluation was performed to provide an indication of whether the 
concentrations of these COPCs pose a potential risk to human health, i.e., cancer risk was greater than 
EPA's target risk range of 10-4 to 10-6 (EPA 1990, 0559), which is an acceptable and conservative 
approach for screening sites (EPA 1996, 1351). The comparisons found that the individual industrial 
PRG values (0.26 mg/kg, 0.097 mg/kg, and 0.26 mg/kg, respectively) were less than the detection limits 
for the COPes (0.36 mg/kg to 1.8 mg/kg for each analyte). Individual cancer risks were calculated by 
dividing the median detection limit (0.37 mg/kg) and the maximum detection limit (1.8 mg/kg) for each 
COPC be>' the respective industrial PRG (EPA 1996, 1351). This resulted in cancer risk ranges greater 
than 10- for each COPC (1X10-6 to 7X10-6

, 4X10-6 to 2X10-5
, and 1X10-6 to 7X10-6 for benzo(a)pyrene, 

bis(2-chloroethyl)ether, and dibenzo(a,h)anthracene, respectively). The cumulative risk obtained by 
adding the individual cancer risks resulted in an overall risk range of 6X10-6 to 3X10-5

, which is in the 
middle of USEPA's target risk range, indicating that there is no unacceptable risk to human health under 
the industrial scenario. In addition, since these analytes were not detected in the drainfield, the risk (if 
any) is likely to be much lower than the conservative estimate presented here, and these analytes have 
not been detected in the groundwater monitoring wells located throughout TA-18. The MCE does not 
need to be recalculated as a result of the current SALs. 

Acetone was detected at a concentration of 20.6 IJg/L in the groundwater. No water quality standards are 
available for acetone, but the concentration is below the EPA Region 9 PRG for tap water for this organic 
(Table 7). 

The application of current background UTLs and SALs, and the water quality standards, did not affect the 
conclusions for this PRS. 
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PRS 18-003(g) 

No inorganics were initially detected in the soil above the old soil background UTLs. Chromium and zinc 
were detected at concentrations of 34.3 mg/kg and 51.5 mg/kg, which are above their respective current 
background UTLs (19.3 mg/kg and 50.8 mg/kg) (Table 5), but were below the old background UTLs (34.3 
mg/kg and 101 mg/kg). Statistical comparisons of the site data sets to the background data sets for 
these inorganics indicated that they were not statistically greater than background (p-values >0.05; see 
response to comment 1.a.iv for a discussion of statistical evaluation). Therefore, chromium and zinc are 
not carried forward to the SAL comparison stage. 

The organic, 1,1 ,2-trichloro-1 ,2,2-trifluoroethane, was detected in one subsurface soil sample at a 
concentration of 0.013 mg/kg. The old SALs did not include a SAL for this compound, but the current 
EPA Region 9 PRG Table does provide a value that can be used as a SAL (Table 6). The current SAL 
for this compound is 21,000 mg/kg, which is several orders of magnitude above the detected 
concentration. Therefore, this compound can be eliminated from further evaluation. 

The application of current background UTLs and SALs, and the applicable and appropriate water quality 
standards, did not affect any other conclusions for this PRS. 

PRS 18-003(h) 

The results of the screening assessment using the current New Mexico groundwater standards rather 
than the old SALs are presented in the response to Comment 2.b.vii(1). 

PRS 18-012(a) 

The application of current background UTLs and SALs did not affect the data comparisons or the 
conclusions for this PRS. 

PRS 18-012(b) 

Antimony, cadmium, chromium, copper, lead, mercury, silver, and zinc were detected above the old soil 
background UTLs, and above the current sediment background UTLs. Chromium was initially eliminated 
because it was detected below the site-specific background value of 54.2 mg/kg. Arsenic and barium 
were detected at concentrations of 7.6 mg/kg and 384 mg/kg, respectively, which are above the current 
background UTLs for sediments (3.9 mg/kg and 140 mg/kg) (Table 5), but were below the old soil 
background UTLs (11.6 mg/kg and 1140 mg/kg). No sediment background values were available at the 
time of the RFI Report. Statistical comparisons of the site data sets to the background data sets for 
these inorganics could not be performed because too few samples were collected. Similar comparisons 
for mercury could not be conducted because of the high number of nondetects in the mercury 
background data set. As a result of the comparison to the current sediment background UTLs, all of the 
inorganics detected in the sediment are carried forward to the SAL comparison stage. Arsenic is 
retained as a COPC because the SAL is below the background UTL. 

All of the inorganics that were carried forward to the SAL comparison stage were below the current SALs, 
except for arsenic as mentioned above. As a result of the current background UTLs and SALs, the MCE 
for the non carcinogens was recalculated (Table 1 0). The normalized sum is 1.2, which is above the 
target value of 1.0. The same inorganics as initially discussed in the RFI Report, antimony, copper, lead, 
and mercury, are retained as COPCs in addition to arsenic. Because only a few samples were collected 
at this PRS and the sampling was biased towards the most likely contaminated areas, a baseline risk 
assessment is not conducted. In lieu of a baseline risk assessment, the COPCs retained by the 
screening assessment (arsenic, antimony, cadmium, lead, and mercury) were compared to the EPA 
Region 9 PRGs for an industrial scenario. This preliminary risk evaluation was performed to provide an 
indication of whether the concentrations of these COPCs pose a potential risk or hazard to human health, 
i.e., cancer risk was greater than the 10·4 to 1 o-6 target risk range, or the hazard quotients were less than 
or greater than one (EPA 1990, 0559). This is an acceptable and conservative approach for screening 

,~. sites (EPA 1996, 1351). 
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Comparison of the maximu~etected values for the noncarcinogenic in~anics (11.6 mg/kg, 2.7 
mg/kg, 164 mg/kg, and 2.8 mg/kg, respectively) to their respective industrial PRGs from the EPA Region 
9 PRG Table (680 mg/kg, 850 mg/kg, 1000 mg/kg, and 510 mg/kg) indicates that these metals are well 
below the individual PRG values. In addition, the cumulative hazard analysis for the four inorganics, 
which is determined by adding the fractional contributions of each inorganic (i.e., the maximum detected 
value divided by the PRG), results in a hazard index of 0.2. The hazard index is below the target value 
of 1.0, indicating no hazard to human health under the industrial scenario. Comparison of the maximum 
detected concentration of arsenic (7.6 mg/kg) to the industrial PRG (2.4 mg/kg) from the EPA Region 9 
PRG Table found that the individual PRG value was less than the maximum detected concentration. 
The cancer risk was estimated by dividing the maximum concentration of the COPC by the industrial 
PRG (EPA 1996, 1351). This resulted in a cancer risk of 3X1 o-6 for arsenic, which is at the lower end of 
USEPA's target risk range, indicating that there is no unacceptable risk to human health under the 
industrial scenario. 

In general, the polycyclic aromatic hydrocarbons (PAHs), the group to which benzo(a)pyrene, benzo{b) 
fluoranthene, chrysene, pyrene, etc. belong, have been sporadically detected at many PRSs throughout 
the Laboratory. There is typically no specific source of PAHs attributable to the process activities at 
these PRSs. It has been found that PAHs are associated with asphalt runoff (e.g., paved areas and 
roofs) as well as from incomplete combustion (e.g., incinerators, forest fires, or vehicle exhaust) 
(Clement International Corporation 1990, ER 10 No. 55663; Bradley et al. 1994, 1144; Menzie et al. 
1992, ER 10 No. 55635; Butler et al. 1984, ER 10 No. 55634; Edwards 1983, ER 10 No. 55636). In most 
cases, these chemicals are detected in areas influenced by these types of non-PRS-related sources, 
e.g., stormwater outfalls, ditches next or near paved driveways or roads, etc. The PAHs are eliminated, 
in many cases, based on available site information, because only those chemicals believed or suspected 
of being associated with a release from a PRS as a result of site activities are retained and subjected to 
the screening assessment process. 

The outfall at PRS 18-012(b) receives discharge from several sources, including floor drains, sinks, a 
welding quench tank, and runoff from the asphalt and tar roofs (LANL 1993, 1 085; LASL 1955, 16-0002). 
Because the only likely source of PAHs is the runoff from the asphalt roofs, a non-PRS-related activity, 
the PAHs detected at the outfall are eliminated as COPCs and should not be subjected to the risk-based 

,. . screening assessment. 

The application of current background UTLs and SALs did not affect the conclusions for this PRS. 

TABLE 10 
MULTIPLE CHEMICAL EVALUATION- PRS 18-012(b) 

Analyte Maximum Sample 
Values 

Note: bolded analytes are retained as COPCs. 

PRS 18-012(c) 

Soil SALs Normalized Values 

No inorganics were initially detected above the old soil background UTLs. Beryllium, chromium, lead, 
and zinc were detected at concentrations of 1.6 mg/kg, 10 mg/kg, 19 mg/kg, and 63 mg/kg respectively, 
which are above the respective background UTLs for sediment (1.4 mg/kg, 8.8 mg/kg, 13.8 mg/kg, and 
62.1 mg/kg) (Table 5). These inorganics had been eliminated because they were below the old soil 
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background UTLs (3.31 mg/~34.2 mg/kg, 39 mg/kg, and 101 mg/kg) a~o sediment background 
values were available at the time of the RFI Report. Statistical comparisons of the site data sets to the 
background data sets for these inorganics could not be performed because too few samples were 
collected. Therefore, chromium, lead, and zinc are carried forward to the SAL comparison stage, while 
beryllium is retained as a COPC because the SAL is below the background UTL. The data comparison 
of the other inorganics to background was not affected by the sediment background values. 

All of the inorganics that were carried forward to the SAL comparison stage were below their current 
SALs (Table 5),except for beryllium, as mentioned above. As a result of the current background UTLs 
and SALs, the MCE for the noncarcinogens was recalculated (Table 11). The normalized sum is 0.1, 
which is below the target value of 1.0. Therefore, chromium, lead, and zinc are eliminated from further 
evaluation. 

Because only a few samples were collected at this PRS and the sampling was biased towards the most 
likely contaminated areas, a baseline risk assessment was not conducted. In lieu of a baseline risk 
assessment, the COPC retained by the screening assessment (beryllium) was compared to the EPA 
Region 9 PRG for an industrial scenario. This preliminary risk evaluation was performed to provide an 
indication of whether the concentrations of these COPCs pose a potential risk to human health, i.e., 
cancer risk was greater than the 1 o-4 to 10-6 target risk range (EPA 1990, 0559), which is an acceptable 
and conservative approach for screening sites (EPA 1996, 1351). 

Comparison of the maximum detected concentration of beryllium (1.6,mjlkg) to the industrial PRG (1.1 
mg/kg) from the EPA Region 9 PRG Table based on a cancer risk of 1 o found that the individual PRG 
value was less than the maximum detected concentration. The estimated cancer risk was calculated by 
dividing the maximum concentration of the COPC by the industrial PRG (EPA 1996, 1351). This 
resulted in an estimated cancer risk of 2X1 o-6 for beryllium, which is at the lower end of USEPA's target 
risk range, indicating that there is no unacceptable risk to human health under the industrial scenario. 

Analyte 

TABLE 11 
MULTIPLE CHEMICAL EVALUATION- PRS 18-012(c) 

Maximum Sample 
Values 

Soil SALs Normalized Values 

The application of current background UTLs and SALs did not affect the conclusions for this PRS. 

PRS 18-013 

Lead and zinc were the only inorganics detected above their old soil background UTLs and were carried 
forward to the SAL comparison stage in the RFI Report. The comparison to the current background 
UTLs resulted in one additional lead concentration and two additional zinc concentrations being above 
the UTLs (Table 5). However, these soil concentrations were less than the concentrations originally 
found to be above background. Statistical comparisons between the background data sets and the site 
data sets indicated that lead and zinc were greater than background (p-values <0.05; see response to 
comment 1.a.iv for a discussion of statistical evaluation). As a result, no additional inorganics were 
carried forward to the SAL comparison and the MCE was recalculated (Table 12). 

The organics originally retained as COPCs, benzo(a)pyrene, benzo(a)anthracene, and 
benzo(b)fluoranthene, are still retained using the current SALs (Table 5). However, benzo(a)anthracene 
and benzo(b)fluoranthene are retained because they are at concentrations greater than their current 
SALs, rather then retained by the MCE as described in the RFI Report. The remaining organics are less 
than the current SALs and are submitted to the MCE (Table 12). 
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The normalized sum for the 'iioncarcinogenic MCE was 0.1 and for the c~nogenic MCE was 0.03, 
which are below the target value of 1.0. Therefore, the analytes in the MCE analyses are eliminated 
from further evaluation. 

Because only a few samples were collected at this PRS and the sampling was biased towards the most 
likely contaminated areas, a baseline risk assessment was not conducted. In lieu of a baseline risk 
assessment, the COPCs retained by the screening assessment [benzo(a)pyrene, benzo(a)anthracene, 
and benzo(b)fluoranthene] were compared to the EPA Region 9 PRGs for an industrial scenario based 
on a cancer risk of 1 o-6

. This preliminary risk evaluation was performed to provide an indication of 
whether the concentrations of these COPes pose a potential risk to human health, i.e., the cancer risk 
was outside of US EPA's target risk range for health protectiveness of 1 o·4 

to 1 o·6 (EPA 1990, 0559), 
which is an acceptable and conservative approach for screening sites (EPA 1996, 1351 ). The 
comparisons found that the individual PRG values were greater than the maximum detected 
concentrations of the COPCs, except for benzo(a)pyrene. Individual cancer risks were calculated by 
dividing the maximum detected concentration of each COPC (0.74 mg/kg, 0.8 mg/kg, and 0.97 mg/kg, 
respectively) by the respective industrial PRG (0.26 mg/kg, 2.6 mg/kg, and 2.6 mg/kg) (EPA 1996, 
1351 ). This resulted in estimated cancer risks of 3X1 o-6

, 3X1 o-7
, and 4X1 o-7 for benzo(a)pyrene, 

benzo(a)anthracene, and benzo(b)fluoranthene, respectively. In addition, the cumulative risk obtained 
by adding the individual cancer risks resulted in an overall estimated risk of 4X1 o-6

, which is at the lower 
end of USEPA's target risk range, indicating that there is no unacceptable risk to human health under the 
industrial scenario. In addition, none of these analytes have been detected in the groundwater 
monitoring wells located throughout TA-18. 

Analyte 

alate 

TABLE 12 
MULTIPLE CHEMICAL EVALUATION- PRS 18-013 

Maximum Sample 
Values 

0.62 

Soil SALs 

32 

Normalized Values 

0.02 

The application of current background UTLs and SALs did not affect the conclusions for this PRS. 
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PRS 18-002(a) 

No inorganics were initially detected above the old soil background UTLs. Zinc was detected at 
concentrations of 52.2 mg/kg, 53 mg/kg, 62.7 mg/kg, and 73.9 mg/kg, which-are above the current 
background UTL (50.8 mg/kg) (Table 5), but below the old background UTL (1 01 mg/kg). Statistical 
comparison of the site data set to the background data set indicated that zinc was not statistically greater 
than background (p-values >0.05; see response to comment 1.a.iv for a discussion of statistical 
evaluation). Therefore, zinc is not carried forward to the SAL comparison stage. The data comparison 
of the other in organics to background was not affected by the current background values. 

Zinc was detected below the current SAL and was submitted to an MCE for noncarcinogens. 

The organics, 2,4-dinitrotoluene, 2,6-dinitrotoluene, and nitrobenzene, were detected in the surface soil. 
In the RFI Report, 2,4-dinitrotoluene and 2,6-dinitrotoluene were less than their SALs and nitrobenzene 
was greater than its SAL. The nitrobenzene was subsequently eliminated by comparing the detected 
concentrations to the industrial PRG. The comparison to the current SALs for each compound shows 
that all three are below their SALs (Table 5) and are submitted to the MCE for noncarcinogens (Table 
13). 

The normalized sum for the noncarcinogenic MCE was 0.4, which is below the target value of 1.0. 
Therefore, the analytes in the MCE are eliminated from further evaluation. 

Analyte 

TABLE13 
MULTIPLE CHEMICAL EVALUATION - PRS 18-002(a) 

Maximum Sample 
Values 

Soil SALs Normalized Values 

The application of current background UTLs and SALs did not affect the conclusions for this PRS. 

PRS 18-002(b) 

Cadmium and copper were detected above the old soil background UTLs. Chromium was detected at 
concentrations of 27.2 mg/kg, 29.2 mg/kg, 21.8 mg/kg and 46.5 mg/kg, nickel was detected at 
concentrations of 15.7 mg/kg and 23.3 mg/kg, and zinc was detected at a concentration of 52.9 mg/kg, 
which are above their respective current background UTLs (19.3 mg/kg, 15.2 mg/kg, and 50.8 mg/kg) 
(Table 5). The chromium, nickel, and zinc had been eliminated because they were below the old 
background UTLs (34.2 mg/kg, 26.7 mg/kg, and 101 mg/kg). Statistical comparisons of the site data sets 
to the background data sets for these inorganics indicated that they were not statistically greater than 
background (p-values >0.05; see response to comment 1.a.iv for a discussion of statistical evaluation). 
Therefore, chromium, nickel, and zinc are not carried forward to the SAL comparison stage. The data 
comparison of the other inorganics to background was not affected by the application of the current 
background values. The MCE was not recalculated as a result of the current SALs. 

The application of current background UTLs and SALs did not affect the conclusions for this PRS. 
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PRS 27-002 

Chromium, copper, lead, and nickel were detected above the old soil background UTLs. Barium was 
detected at a concentration of 487 mg/kg, which is above the current background UTL (315 mg/kg) 
(Table 5), but was below the old background UTL (1140 mg/kg). Statistical comparison of the site data 
set to the background data set indicated that barium was not statistically greater than background (p
values >0.05; see response to comment 1.a.iv for a discussion of statistical evaluation). Therefore, 
barium is not carried forward to the SAL comparison stage. Eight additional detections of lead were 
found following the comparison to the current background UTL (23.3 mg/kg) (Table 5). These 
concentrations were originally eliminated because they were less than the background UTL (39 mg/kg) 
available at the time of the report. Statistical comparison of the site data set to the background data set 
indicated that lead was statistically greater than background (p-values <0.05; see response to comment 
1.a.iv for a discussion of statistical evaluation). Therefore, lead is carried forward to the SAL comparison 
stage as presented in the RFI Report. The background data comparison for the other inorganics was not affected by the application of the current background values. 

The organics, 2-amino-4,6-dinitrotoluene, 4-amino-2,6-dinitrotoluene, HMX, RDX, and 2,4,6-
trinitrotoluene, were detected in the surface soil. In the RFI Report, all of the organics were less than 
their SALs and submitted to an MCE (Table 14). The comparison to the current SALs for each 
compound shows that 2-amino-4,6-dinitrotoluene, 4-amino-2,6-dinitrotoluene, HMX, and 2,4,6-
trinitrotoluene are below their SALs (Table 6), while RDX (30.3 mg/kg) is greater than its current SAL (4 
mg/kg) (Table 6). Three organics, 2-amino-4,6-dinitrotoluene, 4-amino-2,6-dinitrotoluene, and HMX, are 
submitted to the MCE for noncarcinogens. 2,4,6-Trinitrotoluene is not submitted to the MCE because it 
is the only carcinogen below its SAL and is eliminated from further evaluation. 

The normalized sum for the noncarcinogenic MCE was 1.4, which is above the target value of 1.0. 
Therefore, chromium and lead are retained as COPCs and the other analytes in the MCE are eliminated 
from further evaluation. 

Analyte 

TABLE14 
MULTIPLE CHEMICAL EVALUATION- PRS 27-002 

Maximum Sample 
Values 

Soil SALs Normalized Values 

As a result of the comparison to the current SALs, RDX, chromium, and lead are retained as COPCs and 
require further evaluation. 

In lieu of a baseline risk assessment and in order to provide an indication of whether the concentrations 
of these COPCs pose a potential risk to human health [i.e., the cancer risk was outside of USEPA's 
target risk range for health protectiveness of 10-4 to 10-6 or hazard quotients greater than 1.0 (EPA 1990, 
0559)]. the COPes retained by the screening were compared to the EPA Region 9 PRGs for an industrial 
scenario. This is an acceptable and conservative approach for screening sites (EPA 1996, 1351 ). The 
comparisons found that the individual industrial PRG values (17 mg/kg, 450 mg/kg, and 1000 mg/kg for 
RDX, chromium, and lead, respectively) were greater than the maximum detected concentrations of 
chromium and lead (1 04 mg/kg and 322 mg/kg), but less than the maximum detected concentration of 
RDX (30.3 mg/kg). Individual cancer risk and hazard quotients were calculated by dividing the maximum 
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detected concentration of each COPC by the respective industrial PRG (~ 1996, 1351). This resulted 
in an estimated cancer risk for RDX of 2X1 o·6 and hazard quotients less than one for chromium and lead 
(0.2 and 0.3, respectively). Because of the large amount of data collected and the relatively large area 
of this PRS, the exposure point concentration is better represented by calculating the 95% upper 
confidence limit (UCL) of the arithmetic mean. The 95% UCLs for the COPCs are 0.7 mg/kg, 8 mg/kg, 
and 29.5 mg/kg for RDX, chromium, and lead, respectively. Using the 95% UCL for RDX, chromium, 
and lead, the cancer risk for RDX is 4X1 o-8 and the hazard quotients are 0.02 and 0.03 for chromium and 
lead, respectively. The cumulative risk did not change because only one carcinogen is of concern, while 
the hazard indices for chromium and lead range from 0.05 to 0.5, indicating that there is no unacceptable 
risk to human health under the industrial scenario. 

PRS 18-00S(a) 

The application of current background UTLs and SALs did not affect the data comparisons or the 
conclusions for this PRS. 

PRS 18-011 

The application of current background UTLs and SALs did not affect the data comparisons or the 
conclusions for this PRS. 

PRS 18-01 O(b) 

Manganese and zinc were detected above the old soil background UTLs. Barium in seven sediment 
samples, cobalt in one sediment sample, copper in two sediment samples, lead in six sediment samples, 
manganese in three sediment samples, and zinc in two soil and seven sediment samples were detected 
at concentrations above the current sediment and soil background UTLs (Table 5). These concentrations 
were originally eliminated because they were less than the background UTLs available at the time of the 
report. Statistical comparison of the site data sets to the background data sets indicated that barium, 
cobalt, copper, lead, and manganese were not statistically greater than background (p-values >0.05), 
while zinc was statistically greater than background (p-values <0.05; see response to comment 1.a.iv for 
a discussion of statistical evaluation). Therefore, zinc is carried forward to the SAL comparison stage 
and other inorganics are eliminated from further evaluation. 

The zinc was detected below its current SALs (Table 5) and was submitted to an MCE for 
noncarcinogens (Table 15). 

Because the PAHs (fluoranthene and phenanthrene) most likely originate from the asphalt-paved ditch 
and runoff from the paved area, they should not be carried forward to the SAL comparison stage. The 
remaining organics are less than the current SALs (Table 6) and are submitted to an MCE (Table 15). 
Bis(2-ethylhexyl)phthalate was not submitted to an MCE because it is the only carcinogen detected and 
is eliminated from further evaluation. 

The normalized sum for the noncarcinogenic MCE is 0.01, which is less than the target value of 1.0. 
Therefore, the analytes in the MCE are eliminated from further evaluation. 
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Analyte 

TABLE15 
MULTIPLE CHEMICAL EVALUATION- PRS 18-010(b) 

Maximum Sample 
Values 

Soil SALs Nonnalized Values 

The application of current background UTLs and SALs did not affect the conclusions for this PRS. 

PRS 18-010(c) 

Copper and mercury were detected above the old soil background UTLs. Lead and zinc were detected at 
concentrations above their current sediment background UTLs in two sediment samples (13.8 mg/kg and 
62.1 mg/kg) (Table 5), but were less than the old background UTLs (39 mg/kg and 101 mg/kg). 
Statistical comparisons cannot be done because too few samples were collected at this PRS. Lead and 
zinc are carried forward to the SAL comparison stage. 

All inorganics that were detected above their current background UTLs were below their current SALs 
(Table 5). Lead and zinc, along with copper and mercury, were submitted to an MCE for noncarcinogens 
(Table 16). 

Because the PAHs (fluoranthene, phenanthrene, and pyrene) are most likely from runoff of the paved 
area that is drained by this outfall, they should not be carried forward to the SAL comparison stage. As a 
result, no organics are submitted to the MCE. 

The normalized sum for the noncarcinogenic MCE is 0.1, which is less than the target value of 1.0. 
Therefore, the analytes in the MCE are eliminated from further evaluation. 

Analyte 

TABLE16 
MULTIPLE CHEMICAL EVALUATION- PRS 18-010(c) 

Maximum Sample 
Values 

Soil SALs Nonnalized Values 

The application of current background UTLs and SALs did not affect the conclusions for this PRS. 

PRS 18-010(d) 

The concentrations of inorganics detected above the old soil background UTLs (lead and zinc) are also 
above the current sediment background UTLs (Table 5) Statistical comparisons cannot be performed 
because too few samples were collected at this PRS. As a result, lead and zinc are carried forward to 
the SAL comparison stage. Lead and zinc were below their current SALs (Table 5) and, therefore, were 
submitted to an MCE for noncarcinogens (Table 17). 
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Because the PAHs detected in the sediments are most likely from runoff ~e paved area that is drained by this outfall, they should not be carried forward to the SAL comparison stage. As a result, no organics are submitted to the MCE. 

The normalized sum for the noncarcinogenic MCE is 0.1, which is less than the target value of 1.0. Therefore, the analytes in the MCE are eliminated from further evaluation. 

Analyte 

TABLE 17 
MULTIPLE CHEMICAL EVALUATION- PRS 18-010(d) 

Maximum Sample 
Values 

Soil SALs Normalized Values 

'r---~~-----+----~~----+---~~----+-----~~~--~ 'r------------+----~------+-----------+-------------~ '~----------~----------~----------~----------~ 
The application of current background UTLs and SALs did not affect the conclusions for this PRS. 

PRS 18-010(e) 

Cadmium, lead, mercury, and zinc were detected above the old soil background UTLs. Copper in three sediment samples, lead in four additional sediment samples, and zinc in two additional sediment samples were detected at concentrations above their current sediment background UTLs (9.85 mg/kg, 13.8 mg/kg, and 62.1 mg/kg) (Table 5). These concentrations were originally eliminated because they were less than the background UTLs available at the time of the report (15.7 mg/kg, 39 mg/kg, and 101 mg/kg). Statistical comparisons of the site data sets to the background data sets indicated that copper, lead, and zinc are statistically greater than background (p-values <0.05; see response to comment 1.a.iv for a discussion of statistical evaluation). Similar comparisons for mercury could not be conducted because of the high number of nondetects in the mercury background data set. As a result, copper, lead, and zinc are carried forward to the SAL comparison stage. 

All concentrations of inorganics that were detected above their current background UTLs are below their current SALs (Table 5). Cadmium, copper, lead, mercury, and zinc were submitted to an MCE for noncarcinogens (see below). 

Because the PAHs detected in the sediments are most likely from runoff of the paved area drained by this outfall, they should not be carried forward to the SAL comparison stage. The remaining organic, bis(2-ethylhexyl)phthalate, is less than the current SAL (Table 5), but was not submitted to an MCE because it is the only carcinogen. Therefore, it is eliminated from further evaluation. 

The normalized sum for the noncarcinogenic MCE is 0.3, which is less than the target value of 1.0. Therefore, the analytes in the MCE are eliminated from further evaluation. 
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TABLE18 
MULTIPLE CHEMICAL EVALUATION- PRS 18-010(e) 

Analyte Maximum Sample 
Values 

Soil SALs Normalized Values 

The application of current background UTLs and SALs did not affect the conclusions for this PRS. 

PRS 18-01 O(f) 

The application of current background UTLs and SALs did not affect the data comparisons or the 
conclusions for this PRS. 

PCO Wells 

All samples collected and analyzed for inorganics from the PCO wells before January 1995 were filtered 
following sampling, while all samples subsequently collected were not filtered. The relationship of the 
filtered and unfiltered sample results to the water quality standards is discussed separately. However, 
the water quality standard is based on the dissolved metal, except for mercury. The results are 
presented in Tables 19 and 20. 

Unfiltered Sample Results 

Aluminum was detected at concentrations above the groundwater standard for irrigation use and the 
livestock watering standard of 5000 j.Jg/L in two unfiltered groundwater samples. Aluminum was detected 
at concentrations above the USEPA Secondary Maximum Contaminant Level for drinking water of 50 
!Jg/L in three unfiltered groundwater samples. The detected concentrations of aluminum were less than 
or similar to the concentrations detected in the up-gradient wells (Table 7), indicating that the natural 
variation of aluminum in this area is above the groundwater standard, i.e., the existing condition exceeds 
the standard. 

Chromium was detected at a concentration above the groundwater standard for human health and the 
surface water standard for domestic water supply of 50 j.Jg/L in one unfiltered groundwater sample. 
Chromium was below the USEPA and New Mexico drinking water standards of 100 IJg/L and below the 
livestock watering standard of 1 000 IJg/L. 

Iron was detected at concentrations above the groundwater standard for human health of 1000 j.Jg/L in 
three unfiltered groundwater samples. Iron was detected at concentrations above the USEPA Secondary 
Maximum Contaminant Level for drinking water of 300 j.Jg/L in four unfiltered groundwater samples. The 
detected concentrations of iron were generally less than the concentrations detected in the up-gradient 
wells (Table 7), indicating that the natural variation of iron in this area is above the groundwater 
standard, i.e., the existing condition exceeds the standard. 

Manganese was detected at concentrations above the groundwater standard for domestic water supply of 
200 !Jg/L in four unfiltered groundwater samples. Manganese was detected at concentrations above the 
USEPA Secondary Maximum Contaminant Level for drinking water of 50 IJg/L in four unfiltered 
groundwater samples. The detected concentrations of manganese were less than the concentrations 
detected in the up-gradient wells in two samples and greater than the concentrations detected in the up
gradient wells in two other samples (Table 3). This indicates that the natural variation of manganese in 
this area is above the groundwater standard, i.e., the existing conditions exceeds the standard. 
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Because the groundwater samples collected from the PCO wells were nof~ered, the results cannot be 
considered representative of the dissolved fraction of the above inorganics. Therefore, concentrations 
greater than the water quality standards should not be considered a concern. 

TABLE 19 
INORGANICS IN UNFILTERED GROUNDWATER DETECTED ABOVE WATER QUALITY 

STANDARDS IN THE PCO WELLS 

Analyte WeiiiD Sample 
ID 

Aluminum PC0-1 AAB2539 
PC0-1 AAB2540 

PC0-2 AAB2541 
Chromium PC0-2 AAB2541 

Iron PC0-1 AAB2539 
PC0-1 AAB2540 
PC0-2 AAB2541 
PC0-3 AAB2542 

Manganese PC0-1 AAB2539 
PC0-1 AAB2540 
PC0-2 AAB2541 
PC0-3 AAB2542 

Filtered Sample Results 

Results 
(~g/L) 

5251 
3790 

25900 
55.3 

5077 
4370 
26400 

993 
384 
382 
1460 
8800 

Water Quality Standards 
(~g/L) 

Groundwater 

5000 
(for irrigation) 

50 
(for human 

health) 

1000 
(for human 

health) 

200 
(for domestic 
water supply) 

Surface Water 

50 (drinking water); 
5000 (livestock 

watering) 

100 (drinking water); 
50 (domestic water 

supply); 1000 (livestock 
watering) 

300 (drinking water) 

50 (drinking water) 

Aluminum was detected at a concentration above the groundwater standard for irrigation use and the 
livestock watering standard of 5000 IJQ/L in one filtered groundwater sample. Aluminum was detected at 
a concentration above the USEPA Secondary Maximum Contaminant Level for drinking water of 50 IJQ/L 
in one filtered groundwater sample. The detected concentrations of aluminum were less than the 
concentrations detected in the up-gradient wells (Table 7), indicating that the natural variation of 
aluminum in this area is above the groundwater standard, i.e., the existing condition exceeds the 
standard. 

Iron was detected at a concentration above the groundwater standard for human health of 1000 j.Jg/L in 
one filtered groundwater sample. Iron was detected at a concentration above the USEPA Secondary 
Maximum Contaminant Level for drinking water of 300 j.Jg/L in one filtered groundwater sample. The 
detected concentrations of iron were less than the concentrations detected in the up-gradient wells (Table 
7), indicating that the natural variation of iron in this area is above the groundwater standard, i.e., the 
existing condition exceeds the standard. 

Manganese was not detected at concentrations above the groundwater standard for domestic water 
supply of 200 j.Jg/L in the filtered groundwater samples. Manganese was detected at concentrations 
above the USEPA Secondary Maximum Contaminant Level for drinking water of 50 j.Jg/L in four filtered 
groundwater samples. The detected concentrations of manganese were less than the concentration 
detected in the up-gradient wells (Table 3), indicating that the natural variation of manganese in this area 
is above the groundwater standard, i.e., the existing conditions exceeds the standard. 

The water quality standards for mercury are based on the total or unfiltered concentration of this 
inorganic. Mercury was not detected at a concentration above the groundwater standard for human 
health of 2 j.Jg/L in the filtered groundwater samples. Mercury was not detected above the drinking water 
standard and domestic water supply standard of 2 j.Jg/L or above the livestock watering standard of 1 0 
j.Jg/L in the filtered groundwater samples. Mercury was detected at a concentration above the surface 
water standard for wildlife habitat of 0.012 j.Jg/L in one filtered groundwater sample. 
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Total Dissolved Solids (TDS) were measured at a concentration equivalen~ the groundwater stan dard 
at 
0,000 

for domestic water supply of 1 ,000,000 (Jg/L in one groundwater sample. The TDS was measured 
concentrations above the USEPA Secondary Maximum Contaminant Level for drinking water of 50 
(Jg/L in three groundwater samples. 

TABLE 20 
INORGANICS IN FILTERED GROUNDWATER DETECTED ABOVE WATER QUALITY STAND ARDS 

IN THE PCO WELLS 

Analyte WeiiiD Sample ID Results Water Quality Standards 
((Jg/L) ((Jg/L) 

Groundwater Surface Water 
Aluminum PC0-2 AAA9572 7140 5000 50 (drinking water); 

(irrigation) 5000 (livestock watering) 
Iron PC0-2 AAA9572 4700 1000 300 (drinking water) 

(human health) 
Manganese PC0-1 AAA9571 91 200 50 (drinking water) 

PC0-2 AAA9572 79 (domestic 
PC0-3 AAA9589 142 water supply) 
PC0-3 AAA9590 143 

Mercury PC0-3 AAA9590 0.44 2.0 2.0 (drinking water, 
(human health) domestic water supply); 

1 0 (livestock watering); 
0.012 (wildlife habitat) 

Total PC0-3 AAA5956 1,000,000 1,000,000 500,000 (drinking 
Dissolved PC0-3 AAA5987 936,000 (domestic water) 

Solids PC0-3 AAA5988 978,000 water supply) 

Bis(2-ethylhexyl)phthalate, 1 ,3-dinitrobenzene, HMX, nitrobenzene, and m-nitrotoluene were detect 
groundwater samples from the PC0-2 well, while 1 ,3-dinitrobenzene was detected in one sample fr 

ed in 
om 

the PC0-1 well and chloroform was detected in one sample from the PC0-3 well. The chloroform 
concentration was below the groundwater and drinking water standards of 100 (Jg/L (Table 21). Bis 
ethylhexyl)phthalate does not have a groundwater standard, but was detected above the drinking w 
standard of 6 (Jg/L (Table 21). The remaining organics do not have groundwater or surface water q 
standards, but were all detected at concentrations below the EPA Region 9 PRG for tap water (Tab 

(2-
ater 
uality 
le 21). 
ess The HE compounds, 1 ,3-dinitrobenzene, HMX, and nitrobenzene, were detected at concentrations I 

than the concentrations detected in the up-gradient wells (Table 7). 

TABLE 21 
ORGANICS DETECTED IN GROUNDWATER AND COMPARED TO WATER QUALITY STAND ARDS 

IN THE PCO WELLS 

Analyte WeiiiD Sample ID Results Water Quality Standards 
((Jg/L) ((Jg/L) 

Groundwater Surface Water 
Bis(2- PC0-3 AAA5987 16 NAa 6.0 (drinking water) 

ethylhexyl)phthalate 
Chloroform PC0-3 AAA9589 5 100 (human 1 00 (drinking 

health water) 
1 ,3-Dinitrobenzene PC0-1 AAA9571 0.04 NA NA (3.7)0 

PC0-2 AAA9572 0.14 
HMX PC0-2 AAA9572 1.3 NA NA (1800) 

Nitrobenzene PC0-2 AAA9572 0.15 NA NA (3.4) 
m-Nitrotoluene PC0-2 AAA9572 1.0 NA NA (370) 

aNA = not available 
b Number in parentheses is the EPA Region 9 PRG for tap water. 
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LACEF Wells 

All samples collected and analyzed for inorganics from the LACEF wells before January 1995 were 

filtered following sampling, while all samples subsequently collected were not filtered. The relationships 

of the filtered and unfiltered sample results to the appropriate and applicable water quality standards are 

discussed separately. However, the water quality standards are based on the dissolved metal, except for 

mercury, and, therefore, the filtered samples are the appropriate comparisons. The result are presented 

in Tables 22 and 23. 

Unfiltered Sample Results 

Aluminum was detected at concentrations above the groundwater standard for irrigation use, the 

livestock watering standard of 5000 IJg/L, and above the USEPA Secondary Maximum Contaminant 

Level for drinking water of 50 IJg/L in four unfiltered groundwater samples. The detected concentrations 

of aluminum were less than the concentrations detected in the up-gradient wells (Table 7), indicating that 

the natural variation of aluminum in this area is above the groundwater standard, i.e., the existing 

condition exceeds the standard. 

I ron was detected at concentrations above the groundwater standard for human health of 1 000 IJg/L and 

above the USEPA Secondary Maximum Contaminant Level for drinking water of 300 IJg/L in four 

unfiltered groundwater samples. The detected concentrations of iron were less than the concentrations 

detected in the up-gradient wells (Table 7), indicating that the natural variation of iron in this area is 

above the groundwater standard, i.e., the existing condition exceeds the standard. 

Manganese was detected at concentrations above the groundwater standard for domestic water supply of 

200 IJg/L in three unfiltered groundwater samples. Manganese was detected at concentrations above the 

USEPA Secondary Maximum Contaminant Level for drinking water of 50 IJg/L in four unfiltered 

groundwater samples. The detected concentrations of manganese were less than the concentrations 

detected in the up-gradient wells (Table 7), indicating that the natural variation of manganese in this area 

is above the groundwater standard, i.e., the existing condition exceeds the standard. 

Because the groundwater samples collected from the LACEF wells were not filtered, the results cannot 

be considered representative of the dissolved fraction of the above inorganics. Therefore, 

concentrations greater than the water quality standards should not be considered a concern. 

TABLE 22 
INORGANICS IN UNFILTERED GROUNDWATER DETECTED ABOVE WATER QUALITY 

STANDARDS IN THE LACEF WELLS 

Analyte WeiiiD Sample Results Water Quality Standards 

ID (IJg/L) (IJQ/L) 
Groundwater Surface Water 

Aluminum MW-1 AAB2533 12900 5000 50 (drinking water); 

MW-2 AAB2534 13300 (irrigation) 5000(Iivestock 

MW-3 AAB2535 16700 watering) 

MW-4 AAB2536 17400 

Iron MW-1 AAB2533 7990 1000 300 (drinking water) 

MW-2 AAB2534 8550 (human health) 

MW-3 AAB2535 11700 
MW-4 AAB2536 9540 

Manganese MW-1 AAB2533 146 200 50 (drinking water) 

MW-2 AAB2534 205 (domestic 
MW-3 AAB2535 304 water supply) 
MW-4 AAB2536 237 

Filtered Sample Results 

Aluminum was not detected at concentrations above the groundwater standard for irrigation use and the 

livestock watering standard of 5000 IJg/L in the filtered groundwater sample. Aluminum was detected at 
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concentrations above the USEPA Secondary Maximum Contaminant Lev~or drinking water of 50 ~g/L 
in three filtered groundwater samples. The detected concentrations of aluminum were less than the 
concentrations detected in the up-gradient wells (Table 7), indicating that the natural variation of 
aluminum in this area is above the groundwater standard, i.e., the existing-condition exceeds the 
standard. 

Iron was not detected at concentrations above the groundwater standard for human health of 1000 ~g/L 
in the filtered groundwater sample. Iron was detected at concentrations above the USEPA Secondary 
Maximum Contaminant Level for drinking water of 300 ~g/L in three filtered groundwater samples. The 
detected concentrations of iron were less than the concentrations detected in the up-gradient wells (Table 
7), indicating that the natural variation of iron in this area is above the groundwater standard, i.e., the 
existing condition exceeds the standard. 

The water quality standards for mercury are based on the total or unfiltered concentration of this 
inorganic. Mercury was not detected at a concentration above the groundwater standard for human 
health of 2 ~g/L in the filtered groundwater samples. Mercury was not detected above the drinking water 
standard and domestic water supply standard of 2 ~g/L or above the livestock watering standard of 1 0 
IJg/L in the filtered groundwater samples. Mercury was detected at a concentration above the surface 
water standard for wildlife habitat of 0.012 IJg/L in one filtered groundwater sample. 

Total Dissolved Solids were measured at a concentration above the groundwater standard for domestic 
water supply of 1 ,000,000 ~g/L in one groundwater sample. Total Dissolved Solids were measured at 
concentrations above the USEPA Secondary Maximum Contaminant Level for drinking water of 500,000 
~g/L in three groundwater samples. 

TABLE 23 
INORGANICS IN FILTERED GROUNDWATER DETECTED ABOVE WATER QUALITY STANDARDS 

IN THE LACEF WELLS 

Analyte WeiiiD Sample ID Results Water Quality Standards 
(IJg/L) (IJQ/L) 

Groundwater Surface Water 
Aluminum MW-1 AAA9577 649 5000 50 (drinking water); 

MW-4 AAA9580 737 (for irrigation) 5000 (livestock 
MW-3 AAA9582 521 watering) 

Iron MW-1 AAA9577 662 1000 300 (drinking water) 
MW-4 AAA9580 635 (for human 
MW-3 AAA9582 510 health) 

Mercury MW-2 AAA9564 0.12 2.0 2.0 (drinking water and 
(for human domestic water 

health) supply); 
10 (livestock watering); 
0.012 (wildlife habitat} 

Total MW-1 AAA9539 941,000 1,000,000 500,000 (drinking 
Dissolved MW-2 AAA9542 667,000 (domestic water) 

Solids MW-4 AAA9544 2,000,000 water su_p_Qiy}_ 

4-Amino-2,6-dinitroluene, carbon disulfide, nitrobenzene, and m-nitrotoluene were detected in 
groundwater samples from the MW-1 well, MW-4 well, MW-3 well, and MW-1 and 2 wells, respectively. 
HMX and RDX were detected in groundwater samples from all four MW wells. Some of these detections 
were eliminated from the RFI Report because they were less than the site-specific background 
concentrations. These organics do not have groundwater or surface water quality standards, but were all 
detected at concentrations below the EPA Region 9 PRG for tap water (Table 24). 1 ,2-Dichloroethane 
was detected in the MW-4 well at a concentration above the groundwater standard of 1 00 ~g/L and the 
drinking water standard of 5 ~g/L (Table 9). 1 ,2-Dichloroethane was also detected in the MW-3 well at a 
concentration below the groundwater standard, but above the drinking water standard (Table 24). The 
HE compounds, 4-amino-2,6-dinitrotoluene, HMX, nitrobenzene, and RDX, were detected at 
concentrations less than or slightly higher than the concentrations detected in the up-gradient wells 
(Table 7). 
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TABLE 24 
ORGANICS DETECTED IN GROUNDWATER AND COMPARED TO WATER QUALITY STAN DARDS 

IN THE LACEF WELLS 

Analyte WeiiiD Sample Results Water Quality Standards 
ID (pg/L) jJ.Ig/L) 

Groundwater Surface Water 
4-Amino-2,6- MW-1 AAA9563 0.07 NAa NA (SSt dinitrotoluene 

Carbon disulfide MW-4 AAA9566 14 NA NA(24) 
1,2-Dichloroethane MW-3 AAA9565 6 10 (human 5.0 (drinking 

MW-4 AAA9566 12 health) water) 
HMX MW-1 AAA5957 3.1 NA NA (1800) 

MW-1 AAA9539 4.25 
MW-1 AAA9563 3.4 
MW-1 AAB2533 2.5 
MW-2 AAA5958 2.3 
MW-2 AAA9542 3.3 
MW-2 AAA9564 3.2 
MW-2 AAB2534 2.7 
MW-3 AAA5959 0.3 
MW-3 AAA9543 4.5 
MW-3 AAA9565 3.8 
MW-3 AAB2535 2.7 
MW-4 AAA5960 3.2 
MW-4 AAA5961 3.45 
MW-4 AAA9544 0.9 
MW-4 AAA9545 3.2 
MW-4 AAA9566 3.4 
MW-4 AAA9567 3.3 
MW-4 AAB2536 2.7 

Nitrobenzene MW-3 AAA9565 0.09 NA NA (3.4) 
m-Nitrotoluene MW-1 AAA9563 0.3 NA NA (370) 

MW-2 AAA9564 0.2 
RDX MW-1 AAA5957 0.9 NA NA (17) 

MW-1 AAA9539 1.6 
MW-1 AAA9563 1.0 
MW-1 AAB2533 0.6 
MW-2 AAA5958 1.0 
MW-2 AAA9542 1.3 
MW-2 AAA9564 0.9 
MW-2 AAB2534 0.6 
MW-3 AAA9543 3.0 
MW-3 AAA9565 0.9 
MW-3 AAB2535 0.65 
MW-4 AAA5960 1.1 
MW-4 AAA5961 1.1 
MW-4 AAA9544 0.5 
MW-4 AAA9545 1.0 
MW-4 AAA9566 0.9 
MW-4 AAA9567 0.9 
MW-4 AAB2536 0.6 

aNA = not available 
b Number in parentheses is the EPA Region 9 PRG for tap water. 
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Wetlands 

Inorganic concentrations were compared to site-specific background values for sediment and surface 

water from the wetlands in the RFI Report. Barium, beryllium, chromium, lead, nickel, silver, and zinc 

were detected above the site-specific background values for sediment and/or surface water in the report. 

The site-wide sediment background UTLs that have been calculated since the report was submitted are 

slightly different from the site-specific values, and therefore result in some samples being added and 

others being deleted from the background comparisons. A comparison of the site-specific sediment and 

surface water background values presented in the RFI Report to the site-wide sediment background 

UTLs is provided in Table 8. The comparison of the detected inorganics in the surface water to the 

surface water quality standards is presented in Table 25. The background comparison based on the 

current sediment background UTLs is summarized in Table 26. The application of the current SALs and 

water quality standards does not affect the data comparison for the inorganics in the wetlands. 

TABLE 25 
INORGANICS DETECTED IN SURFACE WATER AND COMPARED TO WATER QUALI TY 

Analyte Wetland ID 

Barium WL-3 
WL-3 
WL-1 
WL-1 
WL-1 
WL-8 
WL-8 
WL-7 
WL-7 
WL-7 
WL-6 
WL-6 
WL-5 
WL-5 
WL-4 
WL-4 

Lead WL-3 
WL-3 
WL-8 
WL-8 
WL-7 
WL-7 
WL-7 
WL-6 
WL-6 
WL-5 
WL-5 
WL-4 
WL-4 

OW = Drinking Water Standard 
LW = Livestock Watering Standard 
DWS = Domestic Water Supply 
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STANDARDS IN THE WETLANDS 

Sample Results Surface Water Quality Standards 

ID (IJQ/L) (IJg/L) 
AAA5933 51 2000 (DW) 
AAA5934 50 1000 (LW) 

AAA5945 56 
AAA5946 82 
AAA5947 55 
AAA5901 73 
AAA5902 77 
AAA5907 69 
AAA5908 72 
AAA5909 60 
AAA5915 66 
AAA5916 74 
AAA5921 70 
AAA5922 80 
AAA5927 100 
AAA5928 100 
AAA5933 3 15(DW) 

AAA5934 2 50 (DWS) 
AAA5901 1 100 (LW) 

AAA5902 5.5 
AAA5907 12 
AAA5908 4 
AAA5909 6 
AAA5915 2.5 
AAA5916 2 
AAA5921 3 
AAA5922 3 
AAA5927 3 
AAA5928 2 
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TABLE 26 
INORGANIC CHEMICALS WITH CONCENTRATIONS AT OR ABOVE BACKGROUND SCREENING VALUES FOR THE WETLANDS 

I 
Sample ID Location ID Depth Barium Beryllium Chromium Lead 

(in.) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 
I SAL N/A N/A 5300 Not Applicable 210 400 
I sediment UTL N/A N/A 141 1.4 8.8 13.8 

I 
site-specific N/A N/A 130 1.0 9.0 13 
background 

I AAA5903 36-2000 6-18 110 0.8 7.8 20 
I AAA5904 36-2001 6-18 110 0.9 10 18 
I AAA5910 36-2004 6-18 210 1.4 16 41 
I AAA5911 36-2005 6-18 240 1.0 10 27 
I AAA5912 36-2006 6-18 68 0.6 5.8 16 
I AAA5914 36-2007 6-18 210 1.3 11 35 
I AAA5917 36-2008 6-18 150 1.0 8.9 27 
I AAA5918 36-2009 6-18 240 1.0 9.9 25 
I AAA5919 36-2010 6-18 140 0.9 8.1 25 
I AAA5920 36-2011 6-18 160 0.9 7.6 18 
I AAA5923 36-2012 6-18 100 0.8 8.4 20 
I AAA5924 36-2013 6-18 130 1.0 9.5 30 
I AAA5925 36-2014 6-18 200 1.3 13 28 
I AAA5926 36-2015 6-18 100 0.7 6.9 20 
I AAA5930 36-2017 6-18 80 0.7 4.6 16 
I AAA5932 36-2019 6-18 72 0.6 4.7 13 
I AAA5938 18-2004 __ E)-18 _L. 110 1.0 9.0 ~1.0(U_L ---I Note: Boxes with darkened borders indicate concentrations detected at or above the sediment background UTLs. 
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Nickel Silver Zinc 
(mg/kg) (mg/kg) (mg/kg) 

1500 380 23000 
10 Not Available 62.1 
7.9 69 

7.6 1.0(U) 57 
6.0 1.0(U) 90 
14 1.8 110 
12 1.0(U) 68 
6.0 1.0(U_l 46 
14 1.0(U) 84 
12 1.0(l)} 55 
13 1.0(U) 61 
11 1.0(l)) 50 
11 1.0(U) 46 
7.0 1.0(U) 55 
12 1.0(U) 50 
12 1.0(U) 68 
6.9 1.0(U) 39 

2.0(U) 1.0(U) 55 
4.0 1.0(U) 64 
7.9 1.0(U) 46 
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Some organics were detected in the sediment or surface water in the wet'mft'ds up-canyon from T A-- 18. 
Concentrations of these organics at downstream locations, acetone in sediment, and HMX and RD X in 

rt. surface water, were compared to site-specific background values for the wetlands in the RFI Repo 
Site-wide background UTLs do not exist for these organics. 

Acetone was detected in several sediment samples, 2-butanone was detected in one sediment sa mple, 
and methylene chloride was detected in two sediment samples from the wetlands. These organics are 

anks, 
he 
rom 

common laboratory contaminants and, although they were not detected in any of the associated bl 
their presence in the sediments is unlikely. Some of the detections of acetone were eliminated in t 
RFI Report because they were less than the site-specific background value (0.21 mg/kg) obtained f 
the up-canyon wetland areas. Acetone, 2-butanone, and methylene chloride were all detected at 
concentrations below their SALs (21 00 mg/kg, 7100 mg/kg, and 7.8 mg/kg, respectively). 

The other organics detected in the surface waters from the wetlands were high explosives and incl 
HMX, o-nitrotoluene, RDX, and tetryl(methyl-2,4,6-trinitrophenylnitramine). All of the detections of 

uded 
HMX 
cific 
ics do 
n9 

and RDX were eliminated in the RFI Report because the concentrations were less than the site-spe 
background values (3.4 IJg/L and 0.3 IJg/L) obtained from the up-canyon wetland areas. The organ 
not have any water quality standards, but were all detected at concentrations below the EPA Regia 
PRGs for tap water, except for tetryl(methyl-2,4,6-trinitrophenylnitramine), which does not have a PRG 
(Table 27). 

TABLE 27 
ORGANICS DETECTED IN SURFACE WATER AND COMPARED TO WATER QUALITY 

Analyte Wetland 
ID 

HMX WL-3 
WL-3 
WL-1 
WL-1 
WL-1 
WL-8 
WL-8 
WL-7 
WL-7 
WL-7 
WL-6 
WL-6 
WL-5 
WL-5 
WL-4 

o-Nitrotoluene WL-8 
WL-8 
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STANDARDS IN THE WETLANDS 

Sample Results Surface Water Quality Standards 
ID (J.Ig/L) (JJg/L) 

AAA5933 2.7 NA (1800)" 
AAA5934 3.4 
AAA5945 2.5 
AAA5946 1.4 
AAA5947 2.85 
AAA5901 1.0 
AAA5902 0.9 
AAA5907 0.8 
AAA5908 0.8 
AAA5909 0.9 
AAA5915 0.8 
AAA5916 1.0 
AAA5921 1.0 
AAA5922 1.5 
AAA5927 0.6 
AAA5901 0.2 NA (370) 
AAA5902 0.3 
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TABLE 27 (continued) ""'*'"" 
ORGANICS DETECTED IN SURFACE WATER AND COMPARED TO WATER QUALI TV 

STANDARDS IN THE WETLANDS 

Analyte Wetland Sample Results Surface Water Quality 
ID ID Standards 

(IJQ/L) (IJQ/L) 
RDX WL-3 AAA5934 0.3 NA (17) 

WL-1 AAA5945 0.3 
WL-8 AAA5902 0.3 
WL-7 AAA5909 0.2 
WL-6 AAA5915 0.2 
WL-6 AAA5916 0.2 

Tetryl(methyl-2,4,6- WL-8 AAA5901 0.7 NA 
trinitrophenylnitramine WL-8 AAA5902 0.8 

WL-7 AAA5907 0.6 
WL-6 AAA5915 0.6 
WL-6 AAA5916 0.5 
WL-4 AAA5927 0.7 

aNA = not available 
b Number in parentheses is the EPA Region 9 PRG for tap water. 
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Comment 1.a.vi. LANL must perform a baseline risk assessment (BRA) for those PRSs where 
contaminant concentrations exceed SALs. The potential for human health or ecological risk due to 
additive inputs from multiple, nearby sources should be considered; many sites within T A 18 may present 
carcinogenic, non-carcinogenic, or radiological risks which, in total, may present an unacceptable human 
health or ecological risk. Consideration should be given to whether additive effects will be sufficiently 
evaluated either within an ecological risk assessment or within the Watershed Management Plan, or by 
some other means. See comment 1. a. iii above. 

LANL Response: 

The stated objectives of the RFI were to determine the presence or absence of contamination at each 
PRS under investigation, and if contaminants were detected, to evaluate the need for further 
investigation or remediation. Sampling locations were selected to present a high probability of detecting 
the maximum concentration of potential contaminants. No baseline risk assessment was planned or 
conducted using the Phase I RFI data. For all sites where reported concentrations of potential 
contaminants were above the respective SALs, the maximum concentrations were compared with a 
preliminary remedial goal based on industrial land use. These comparisons were made in lieu of a 
baseline risk assessment. The methodology for these comparisons considers carcinogenic, non
carcinogenic, and radiological risk separately; the effects are not additive as implied by the comment. 
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For all PRSs within former o'l:r1 093, these comparisons indicated that th~aximum risk was in the -4 -6 
range of 10 to 10 and the hazard ratio was less than 1.0. However, these comparisons used previously calculated SALs and PRGs. LANL will re-evaluate these conclusions using Region 9 residential PRGs in place of SALs and Region 9 industrial PRGs in place of the former calculated values. (See response to Comment 1.a.v.) LANL believes that this approach satisfies the need to assess the human health risk associated with each individual PRS. 

Ecological risk was evaluated for individual sites using the methodology existing when the RFI Report was prepared. However, LANL has developed an eco-risk screening methodology that considers the effect of multiple sites over a habitat range. That will be applied to the PRSs addressed by the RFI Report for former OU 1 093. 

The results of the eco-risk screening will be reported in an addendum to the 1 093 RFI Report by September 30, 1997. 

Comment 1.a. vii. LANL obtained unfiltered inorganic groundwater samples for this RFI Report using the procedures set out in Section 3.2.2 Comparison with Screening Action/Other Standards: 

"For surface water or groundwater, the SALs are based on regulatory 
levels ... The SALs for surface water and groundwater are ma:x,imum contaminant levels (MCL) promulgated under the Safe Drinking Water Act ... the State of New Mexico Water quality regulations (which take precedence over the Clean Water Act) stipulate that filtered samples shall be used for the comparison of inorganic concentrations against state water quality standards. In accordance with this, only the organic results from filtered samples were used in the SAL comparison for surface water and groundwater samples." 

Because these samples were unfiltered, the concentrations of contaminants were deemed "NC" or not comparable with the New Mexico WQCC standards. LANL, however, did not continue the evaluation by comparing the concentrations with any other standard applicable to unfiltered samples, such as the Safe Drinking Water Act's (SDWA) Maximum Contaminant Levels (MCLs). LANL must, at a minimum, compare the unfiltered samples to SDWA MCLs and Region IX PRGs. 

LANL Response: 

The intent of the Safe Water Drinking Act (SDWA) is to test the quality of treated drinking water for public consumption. Because the treated drinking water undergoes filtration before distribution to the public, filtration of samples for inorganic analysis should be done unless the water samples are collected at the point of distribution. The water samples collected from wells at TA-18 were not from the point of distribution so that the comparison of the non-filtered samples to inorganic maximum contaminant levels (MCLs) under the SDWA is inappropriate. However, for information purposes, the inorganic results of the non-filtered samples were compared to SDWA MCLs and Region 9 PRGs for tap water. 

The groundwater data (filtered and unfiltered) collected from the PRSs and the monitoring wells were reevaluated as part of the rescreening of the sites using the current background UTLs, SALs, and water quality standards. See response to comment 1.a.v for discussion. 

Comment 1.a.viii. This RFI Report does not include an assessment of ecological risk. An evaluation of risk posed to ecological receptors must be assessed prior to recommending No Further Action (NFA) for aPRS. 

LANL Response: 

See response to Comment 1.a.vi. 
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1.b Supporting Documentation 

Comment 1.b.i. LANL shall include pertinent information such as a tabulated summary of Photo 
ionization Detector Flame Ionization Detector (PIDIFID) readings, auger logs, boring logs, well 
construction diagrams, well development methodology, and Jog books in the RFI Report. 

LANL Response: 

Documentation provided with the RFI Report is generally consistent with that specified in the approved 
RFI Report framework policy. LANL will provide copies of boring logs and well construction details for all 
monitoring wells placed as part of the RFI. Boring logs were not recorded for other auger holes. LANL 
will provide copies of the field log book entries made during the RFI. 

At PRSs 18-003(a, b, c, and d), PID/FID readings were used to determine whether or not VOC analyses 
should be performed. In the response to Comment 1.c.iii, LANL acknowledges HRMB's position that 
such use of the PID data is inappropriate; the media in the tanks was subsequently analyzed for VOCs 
and SVOCs. At PRS 18-004(a), a PID was used to determine if any organic vapors could be detected in 
the pipe. None were detected, but no sampling decisions were based on the readings; there was no 
media to sample. With these exceptions, PID/FID readings were used exclusively to ensure appropriate 
industrial hygiene protection of site workers. With the noted exceptions, these data were not used for 
making sampling decisions or as any evidence of the presence or absence of contamination. Readings 
are often not associated with a particular sample-such as a PID reading in the breathing zone of a site 
worker during augering. Nearly all readings during the RFI were at or only slightly above ambient 
readings; in no instance was an upgrade in personnel protective equipment required by elevated PID/FID 
readings. Because the PID/FID data are not considered pertinent to site characterization, these data 
were not uploaded to FIMAD. The data exist exclusively in field log books. A substantial effort would be 
involved in tabulating these data from the log books. For these reasons, LANL believes that tabulation of 
the PID data as part of the RFI Report for OU 1093 is not warranted. 

SOPs 5.01 RO, 5.02 RO, already described in Appendix A of the RFI Report, provide well development 
methodology and well construction details requested by NMED. Though a diagram of a typical well does 
not appear in the Report, one does appear in the SOP. Core sample logs provide stratigraphic 
information for well boreholes. Well Completion Information forms provide specific details of well 
installation. Field notebooks provide a record of activity. See Attachment B for a table describing this 
information and its location in this response. 

Comment 1.b.ii. LANL shall provide a checkplot presenting a compilation of all the sampling 
locations (including site-specific background sampling locations) and additional information 
including, but not limited to, the following: 

all springs, wells, and seeps within the same canyon system(s) or within a 1-mile 
radius of any PRS within the RFI; 
all contaminant concentrations greater than background, greater than SALs, and 
greater than SALs and less than USEPA Region IX PRGs; 
types of analyses conducted at each location; 
exposure scenario for the PRG standards; and 
site-specific background concentrations. 

LANL Response: 

A meeting held on April 21 clarified that HRMB desires one or more maps, at a scale smaller than the 
figures used in the RFI Report, to present an overview of the sampling results. A checkplot is submitted 
as part of this response as Plate 1 to Attachment A. 

Comment 1.b.iii. LANL shall provide a checkplot and table summarizing all the site-wide background 

sampling locations and results. 
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LANL Response: 

Site-wide background sampling is addressed in the publication, "Natural Background Geochemistry and Statistical Analysis of Selected Soil Profiles, Sediments, and Bandelier Tufr (Longmire et al. 1995, 1266). LANL has provided NMED with a copy of this document. Representation of the results for all analytes for all sites on a single map is impractical; presentation of the results, in tabular form, requires numerous pages. A map is presented as part of the revised Chapter 3, indicating locations of site-wide background sampling locations (see response to Comment 2.a.iv). 

Reference: 

Longmire, P. A., D. E. Broxton, and S. L. Reneau (Eds.), October 1995. "Natural Background Geochemistry and Statistical Analysis of Selected Soil Profiles, Sediments, and Bandelier Tuff, Los Alamos, New Mexico," Los Alamos National Laboratory Report LA-UR-95-3486, Los Alamos, New Mexico. (Longmire et al. 1995, 1266) 

Comment 1.b.iv. LANL shall provide supporting documentation in defense of eliminating Contaminants of Potential Concern (COPCs) attributed to sources (asphalt paving, etc.) other than site activities or eliminated using "process information" or other such "knowledge" such as 18-010(b). 

LANL Response: 

In general, polycyclic aromatic hydrocarbons (PAHs), the group to which benzo(a)pyrene, benzo(b) fluoranthene, chrysene, pyrene, etc. belongs, have been sporadically detected at many PRSs throughout the Laboratory. There is typically no specific source of PAHs attributable to the process activities at these PRSs. It has been found that PAHs are associated with asphalt runoff (e.g., paved areas and roofs) as well as from incomplete combustion (e.g., incinerators, forest fires, or vehicle exhaust) (Clement International Corporation 1990, ER ID No. 55663; Bradley et al. 1994, 1144; Menzie et al. 1992, ER ID No. 55635; Butler et al. 1984, ER ID No. 55634; Edwards 1983, ER ID No. 55636). In most cases, these chemicals are detected in areas influenced by these types of non-PRS-related sources, e.g., stormwater outfalls, ditches next or near paved driveways or roads, etc. The PAHs are eliminated, in many cases, based on available site information, because only those chemicals believed or suspected of being associated with a release from a PRS as a result of site activities are retained and subjected to the screening assessment process. 

For other chemicals, available process information was based on the RFI Work Plan, conversations with site personnel, and a chemical inventory maintained by LANL that lists the hazardous chemicals used or stored at TA-18. 

This issue is discussed further in responses to comments addressing specific PRSs. 

References: 

Bradley, L. J. N., B. H. Magee, and S. L. Allen, 1994. "Background Levels of Polycyclic Aromatic Hydrocarbons (PAH) and Selected Metals in New England Urban Soils," in Journal of Soil Contamination, Vol. 3(4), p. 349. (Bradley et al. 1994, 1144) 

Butler, J.D., V. Butterworth, S.C. Kellow, and H. G. Robinson, 1984. "Some Observations of the Polycyclic Aromatic Hydrocarbon (PAH) Content of Surface Soils in Urban Areas," The Science of the Total Environment, ER ID No. 55634, Vol. 33, pp. 75-85. (Butler et al. 1984, ER ID No. 55634) 

Clement International Corporation, August 1995. "Toxicological Profile for Polycyclic Aromatic Hydrocarbons," prepared under Contract No. 205-88-0608 for Agency for Toxic Substances and Disease Registry, ER ID No. 55663, US Public Health Service, Washington, DC. (Clement International Corporation 1990, ER ID No. 55663) 
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Edwards, N. T., 1983. "Polycyclic Aromatic Hydrocarbons (PAHs) in the ~restrial Environment- A 

Review," Journal of Environmental Quality, ER ID No. 55636, Vol. 12, No.4, pp. 427-441. (Edwards 
1983, ER ID No. 55636) 

Menzie, C.A., B. B. Potocki, and J. Santodonato, 1992. "Exposure to Carcinogenic PAHs in the 

Environment," Environmental Science and Technology, ER ID No. 55635, Vol. 26, No.7, pp. 1278-1284. 
(Menzi et al. 1992, ER ID No. 55635) 

Comment 1.b. v. LANL shall present a complete view of the site including site history, process 

knowledge, site conditions such as improvements, etc. within the RFI Report so that it can be presented 

as a "stand-alone" document. ' 

LANL Response: 

It is LANL's position that some reference to the RFI Work Plan is unavoidable for a thorough 

understanding of the RFI Report. The current approved RFI Report framework policy, "Resource 

Conservation and Recovery Act Facility Investigation (RFI) Report Framework Policy," EM/ER:96-PCT-

014, dated August 19, 1996 (Project Consistency Team, 1210), contains numerous references to the RFI 

Work Plan for additional detail. However, the RFI Report for former OU 1 093 was prepared before that 

framework was approved and may not contain an appropriate level of detail with regard to site history 

and processes that may have created contamination. Text is added to the report, as given below, to 

supply additional information. 

Reference: 

Project Consistency Team. "Project Consistency Team (PCT) Policy Memo Notebook," (Controlled), 
Environmental Restoration Project, Los Alamos National Laboratory, Los Alamos, New Mexico. (Project 
Consistency Team, 121 0) 

The following text, from the RFI Work Plan, is added to Section 1.1 of the report. 

1.1.1 T A-18 Site History 

Pajarito Site (now TA-18) is located at a fork in Pajarito Canyon where Threemile Canyon enters 

from the southwest. This site was the location of a former dude ranch, the Pajarito Club, built by 

Ashley Pond in 1914 and later abandoned. An earlier log homestead remains. The site was first 

developed in August 1943 during the Manhattan Project by Group P-5, the Radioactivity Group, 
to study rates of spontaneous fission from samples of radioactive materials. 

In 1944, Group G-3 took over the site (named Pajarito Canyon Laboratory), enlarged it, and used 

it as a proving ground to study implosions. Three firing sites were constructed: a small firing 

site in Pajarito Canyon for experiments involving small explosive charges of a few pounds; a 

second one, called medium firing site, in Threemile Canyon for charges of several hundred 
pounds; and a third, located about a mile to the east of TA-18 at the end of a narrow unimproved 

road, for testing charges of up to 2 tons. Each site consisted of one or more firing locations and 

aboveground bunkers reinforced with steel plate, referred to as "battleships." The third site, 

known as Far Point, was later incorporated into Gamma Site, later redesignated TA-27. A 
magazine (TA-18-15) and a trimming building (TA-18-19) were constructed east of the small firing 

site. Of the three firing site structures, only the two battleships remain. The central area at T A-

18 originally consisted primarily of Building TA-18-1, which contained an electronics laboratory, 

shop, and photochemical laboratory. 

Two additional magazines (TA-18-11 and -12) and an explosives assembly building (TA-18-10) 

were built north of Pajarito Road on the mesa above the site. These three structures, now 
removed, were within present-day TA-54, outside the boundary of OU 1093. The SWMU Report 

(LANL 1990, 0145) incorrectly lists them in TA-51. A lumber storage building (TA-18-13) and a 

carpentry shop (TA-18-14) were located south of Pajarito Road on the mesa above TA-18 (now in 
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,_. 
newly designated TA-65) between Pajarito Road and the north rim o,.,ajarito Canyon. Building TA-18-14 was later used as a radiation counting laboratory. 

Explosives testing by G-Division ended in late 1945. In April 1946, the site was transferred to 
Group M-2, the Critical Assemblies Group. Since that time, TA-18's history has revolved around critical assembly work. 

A 1946 fatal incident involving a hands-on criticality experiment, following a similar fatality in 
1945, caused an immediate shutdown of manual criticality operations and indicated the urgent need for remotely controlled operation of such experiments. Kiva 1 (TA-18-23), an important 
addition to the site, was built in 1947 at the former small firing site. The 0.25-mile separation 
from its new control room in the east end of Building TA-18-1 provided a safe working distance from which to operate critical assemblies. An electrical generator building (TA-18-22) was also added at the northeast corner of the site, but it was removed in 1950. 

The workload expansion at Pajarito Canyon Laboratory required the addition of an office 
building, TA-18-30, and a second Kiva, TA-18-32, in 1951. All control rooms were placed in 
Building TA-18-30. Buildings TA-18-28, -31, and -37 were constructed between 1949 and 1951. Kiva 3 (TA-18-116) was added in 1960. 

From 1955 to 1972, fission reactor mockup studies for the Rover Program, a nuclear rocket 
propulsion program, were also conducted at TA-18 using the remotely controlled kivas. The completion of Kiva 3 allowed the uranium reactor mockup tests to be moved from Kiva 1 to Kiva 
3. Zero-power mockups remained in Kiva 1 and non-Rover critical assembly work was done in Kiva 2. Reactor mockups consisted of various geometries and utilized materials such as 
deuterium oxide, uranium carbide, enriched uranium, graphite, niobium, and zirconium hydride (Paxton 1978, 16-0006). Beryllium oxide was also used in some mockups. 

Termination of the Rover Program in 1973 resulted in a major downsizing and reorganization of 
TA-18 personnel. The work shifted to mockups of a plasma-core power reactor, which used fuel elements and beryllium (components left over from the Rover Program), enriched uranium foils, 
and uranium hexafluoride gas. Criticality work involving reactor safety and, later, nuclear 
detection technology, continued under various other groups. 

During the 1970s and 1980s, Buildings TA-18-186, -187, -188, -189, -227, -256, -257, and -258 were added. T A-18's facilities and expertise in critical assemblies have made it a center of training in criticality safety for the DOE and other institutions. TA-18 presently continues its long history in nuclear criticality research, nuclear weapons safeguards and security, and treaty verification 
technology. 

1.1.2 TA-27 Site History 

Located in the center of OU 1093, this site served as TA-18's third firing site, called Far Point; the other two firing sites were within the present boundaries of TA-18. Established during the 
Manhattan Project in late 1944, Far Point was used by Group G-3 for full-scale tests of implosion weapon designs that required larger charges of high explosives (HE) than could be fired at the 
other two firing sites. 

In late 1945, the site was upgraded with several structures from TA-18 and became known as 
Gamma Site, later redesignated TA-27. From west to east, the site's structures consisted of two small concrete control bunkers covered by earthen berms, a boardwalk, a series of instrumented 
manholes, and five round firing pits. 

Shots fired at Gamma Site contained up to 2 tons of HE and utilized materials such as thorium, depleted uranium, and beryllium. In 1946, a bullet sensitivity test was conducted at Firing Pit 1 in which a 0.50-caliber machine gun was fired at a block of Composition B explosive. The block 
underwent a low-order explosion (i.e., the shot did not detonate completely), scattering 
undetonated HE up to 250 yards (LANL 1990, 0145). 
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The 1945 site upgrade included improving the access road from TA-18 with a layer of gravel. A 
faint trace of this early road can be seen south of present-day Pajarito Road. The entire site was 
abandoned and fenced off in early 1947. Excavation of gravel for road material was done 
between 1949 and 1962 throughout the length of Pajarito Canyon east of TA-18, even within TA-
27. 

The area was reopened in March 1960 to begin construction of a road to White Rock. The gravel 
road from TA-18 was shifted north, bisecting the old firing site. It was widened, paved, and 
opened to the public as Pajarito Road on July 11, 1962. An incident involving unexploded Army 
ordnance from a hillside north of TA-27 occurred at that time. Civilians entered the area before it 
was re-fenced and removed a dud bazooka round, which later exploded amid a group of children 
who were playing with it in Los Alamos (Brawley et al. 1962, 16-0057). 

During the 1960s, all structures, concrete foundations, and other debris were removed and the 
ground surface was leveled. About 1969, the sanitary sewage lagoons and sewer line from TA-18 
were built, the last major site activity. The sites of all former structures have been located in 
relation to present-day Pajarito Road. Firing Pits 4 and 5 were north of the road; all other 
structures were south of it. Only Firing Pit 4 has any surface expression; the other firing pits are 
buried (the material within and around Firing Pit 5 may have been removed during excavations 
for road gravel). 

No Laboratory operations have taken place at this former site since 1947. It is presently within 
the fragment impact circle of TA-36's Firing Site 12, commonly referred to as Lower Slobbovia, 
and is potentially affected by operations there. 

1.1.3 TA-36 Fragment Impact Circle 

Part of OU 1093, particularly the area lying within former TA-27, is within the 900-m fragment 
impact circle designated for Lower Slobbovia. The fragment impact circle also includes part of 
OU 1148 (within TA-54) to the north of TA-36. Fragments from decades of firing at TA-36 and/or 
former TA-27 can be found within OU 1093. In July 1992, for example, a crew inspecting a power 
line route east of TA-27 near Building TA-36-136 found fragments of aluminum with minor 
radioactivity from uranium contamination (LANL 1992, 16-0026). 

1.1.4 TA-18 Waste Management Practices 

Separate individual industrial waste water and sanitary septic systems were constructed for 
Building TA-18-1; Kiva 2; Kiva 1; Building TA-18-30; Buildings TA-18-31 and -37; and Kiva 3. 
These facilities used septic tanks and drain fields with, in some cases, outfalls near the 
ephemeral stream channel. As additional buildings were constructed in the central area during 
the 1960s, they were connected to existing drain fields. Many of the septic systems were 
deactivated and replaced in 1969 by a centralized sanitary sewage system that discharged to the 
sewage lagoons at former TA-27. The kivas, however, presently remain on septic systems. The 
inactive septic systems remain in place and many contain both radioactive and hazardous 
constituents. Most of the PRSs in OU 1093 relate to these systems (LANL 1990, 0145; DOE 1987, 
0264). 

In 1992, TA-18's sanitary sewer system was disconnected from the sewage lagoons and 
connected to a new sanitary sewage treatment plant at TA-46. 

With the addition of more buildings to the central area, storm sewers were constructed to remove 
runoff. These drained both paved areas and roofs and discharged through outfalls to the 
ephemeral stream channel in Pajarito Canyon. 

Some interior building sinks and floor drains also discharged to outfalls or to drain fields 
associated with septic systems, such as those at Kivas 1, 2, and 3 and Buildings TA-18-30, -31, 
and -141. 
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Relatively small volumes of potentially contaminated solid waste have been generated onsite; no 

routine burials of solid waste are known to have occurred. Wastes have been routinely 

transported to Laboratory centralized disposal areas. Throughout TA-18's history, a variety of 

both radioactive and nonradioactive materials have been handled, but there are few documented 

instances of releases to the environment. Uranium-233, -235, and -238 and nickel-coated 

plutonium were used in the critical assembly work. One employee commented that during the 

Rover Program an exceptional quantity of beryllium and cadmium were used at TA-18 (Mynard 

1992, 16-0007). 

References: 

Brawley, E. L., C. A. Burch, L. J. Cotton, R. W. Drake, J.P. Hogan, July 14, 1962. "Report of 
Investigation Bazooka Explosion," Atomic Energy Commission Investigation, ER ID Number 
5607, Los Alamos, New Mexico (Brawley et al. 1962, 16-0057). 

DOE (U.S. Department of Energy), October 1987. "Phase 1: Installation Assessment, Los Alamos 

National Laboratory," Volumes 1 and 2, (draft), Comprehensive Environmental Assessment and 
Response Program, Albuquerque Operations Office, Albuquerque, New Mexico. (DOE 1987, 
0264) 

LANL (Los Alamos National Laboratory), November 1990. "Solid Waste Management Units 
Report," Volumes 1 through IV, Los Alamos National Laboratory Report No. LA-UR-90-3400, 
prepared by International Technology Corporation under Contract 9-XS8-0062R-1, Los Alamos, 
New Mexico. (LANL 1990, 0145) 

LANL (Los Alamos National Laboratory), November 18, 1992. "Occurrence Report ALO-LA-LANL

LANL-1992-0002," Los Alamos National Laboratory, ER ID Number 12542, Los Alamos, New 
Mexico. (LANL 1992, 16-0026) 

Mynard, C. R., December 21, 1992. "Interview with Manuel B. Diaz, 12/21/92," Los Alamos 
National Laboratory memorandum to file, MEE4-92-120, ER ID Number 14642, Los Alamos, New 
Mexico. (Mynard 1992, 16-0007) 

Paxton, H. C., March 1978. "Thirty Years at Pajarito Canyon Site," Los Alamos Scientific 

Laboratory Report LA-7121-H, ER ID Number 5716, Los Alamos, New Mexico. (Paxton 1978, 16-

0006) 

Additional information is added to other sections as noted below. 

PRS 18-003(g) - Add following new text (in bold) on p.4-52 before last sentence in sec. 4.1.6: 
... into this septic tank. The original building is known to have had a small contamination incident 

that could have resulted in radioactive materials entering the septic system. The exit line ... 

PRS 18-012(b)- Add following new text (in bold) on p.4-71 following last sentence in sec. 4.2.3: 
... south of Building 18-31. In 1955 a sealed radioactive calibration device in Building 18-30 
developed a pin-hole leak, causing contamination of a portion of the building with polonium-21 0, 

which has a half-life of 140 days. Floor drains, unless sealed during cleanup, could have allowed 

a small amount of contamination to reach the outfall. However, none of the short-lived isotope 

would have remained after several years. 

PRS 18-002(b,c)- Add following new text (in bold) on p. 4-105 following last sentence in sec. 4.4.2: 
... and ballistic objects. It would have been located at one of the firing points of PRS 18-002(b) and 

cannot therefore be separately discussed or sampled. This structure and the firing points were 

decommissioned and dismantled prior to construction of Building 18-32 in 1950. Some of the 

buried electrical conduits for the firing points may remain. 
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PRS 27-002 - Add following rie'w text (in bold) on p.4-115 following last s~nce of first paragraph in 
sec. 4.4.3: 
... old iron marker stakes. See Section 1.1 for the history of this site, which was active in 1944-47. 

PRS 18-010(b)- Change text on p. 4-137 next to last sentence in Section 4.6.1 (revised text in bold): 
Change from - .. . currently is an occupied flammables storage locker ... 

Change to - ... currently is a flammables storage locker. A 1988 photograph of the structure is 

captioned "refueling platform with indication of spillage into storm drainage ditch." No current 
evidence of spillage can be seen. 

1.c Sampling and Analysis 

Comment 1.c.i. LANL shall provide a separate and distinct discussion of the variances from the 

approved RFI Work Plan within the RFI Report. 

LANL Response: 

Variances from the RFI Work Plan were noted in the report. However, the discussion of these variances 
was not consistently located within the discussion of each PRS. LANL has amended the "Field 
Investigation" section for each PRS, as noted below, to identify the variances from the work plan, and 

the reason for the variance. Variances from the proposed analyses are provided in Attachment E. 

Section 3.2.1 - Background Data Comparison. Add the following text at the end of 2nd paragraph under 
Background Wells: 

Only two wells were drilled due to a drilling obstruction at the third location. The wells were 

sufficiently close together that data from the two completed holes was judged to be sufficient to 
characterize background levels of analytes at this location. 

PRS 18-003(a,b), p. 4-4 - Variances: 

Add new text in section 4.1.1.2, page 4-4, end of para. 2: ... in both tanks. Appendix A, page A-3, 

Tank/Sludge Sampling, discusses the use of a special long-handled bailer rather than a coliwasa 
or weighted bottle to sample liquid and sludge from the septic tank. 

Add new text in section 4.1.1.2, page 4-7, end of para. 2: ... monitoring (LANL 1993, 1085). See 

Appendix A, page A-2, Groundwater Sampling, second paragraph, for a discussion of the 
reasons for filtering groundwater samples collected from monitoring wells at this PRS. See page 

4-1, paragraphs 4 and 5, for further details and a discussion of a later change to unfiltered 
samples called for by EPA. 

A hydropunch could not be used to collect groundwater, as originally planned, due to the 
presence of hard cobbles. For the same reason, subsurface soil at septic tank inflow and outflow 

lines could not be collected using a hand auger (ER-SOP-6.10). All subsurface soil was collected 

instead using a teflon core barrel sampler (ER-SOP-6.26). 

Note that Table 5-5 of the original RFI Work Plan was modified in response to the EPA's 319/94 

NOD, reflected in Table 4-1. Chloride and nitrate analyses were later added to better indicate 

whether subsurface soil samples were in the zone affected by septic discharge. See page 4-2, 

paragraphs 3 and 4, for a discussion of VOC and SVOC screening of settling tank and septic tank 

contents using field instruments rather than a mobile chemical van. Sampling of soils and 

groundwater in the drainfield associated with this septic tank did, however, include VOC and 

SVOC analyses. 

[Since the 1995 RFI Report was completed, vee and SVOC analyses of septic tank contents have 

been performed as part of waste characterization, and are reported in Appendix A of the May 
1996 Interim Action Plan (LA-UR-96-446) for PRSs 18-003(a-d, g). The septic tank was emptied 
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and triple-rinsed as per th~"lA Plan, discussed in the Interim Action 'etmpletion Report of 
September 1996 (LA-UR-96-3340) for these PRSs.] 

PRS 18-003(c) ), p. 4-23 -Same variances, with same new text added where indicated: 

Add new text in section 4.1.2.2, page 4-23, after next to last sentence of para. 1: .. .for VOCs. Appendix 
A, page A-3, Tank/Sludge Sampling, discusses the use of a special long-handled bailer rather 
than a coliwasa or weighted bottle to sample liquid and sludge from the septic tank. 

Add new text in section 4.1.2.2, page 4-23, end of para. 2: ... groundwater monitoring. See Appendix A, 
page A-2, Groundwater Sampling, second paragraph, for a discussion of the reasons for filtering 
groundwater samples collected from monitoring wells at this PRS. See page 4-1, paragraphs 4 
and 5, for further details and a discussion of a later change to unfiltered samples called for by 
EPA. 

A hydropunch could not be used to collect groundwater, as originally planned, due to the 
presence of hard cobbles. For the same reason, subsurface soil at septic tank inflow and outflow 
lines could not be collected using a hand auger (ER-SOP-6.1 0). All subsurface soil was collected 
instead using a teflon core barrel sampler (ER-SOP-6.26). 

Note that Table 5-5 of the original RFI Work Plan was modified in response to the EPA's 3/9/94 
NOD, reflected in Table 4-1. Chloride and nitrate analyses were later added to better indicate 
whether subsurface soil samples were in the zone affected by septic discharge. See page 4-2, 
paragraphs 3 and 4, for a discussion of VOC and SVOC screening of settling tank and septic tank 
contents using field instruments rather than a mobile chemical van. Sampling of soils and 
groundwater in the drainfield associated with this septic tank did, however, include VOC and 
SVOC analyses. 

[Since the 1995 RFI Report was completed, VOC and SVOC analyses of septic tank contents have 
been performed as part of waste characterization, and are reported in Appendix A of the May 
1996 Interim Action Plan (LA-UR-96-446) for PRSs 18-003(a-d, g). The septic tank was emptied 
and triple-rinsed as per the lA Plan, discussed in the Interim Action Completion Report of 
September 1996 (LA-UR-96-3340) for these PRSs.] 

PRS 18-003(d), p. 4-33 -Same variances, with same new text added where indicated: 

Add new text in section 4.1.3.2, page 4-33, before last sentence of para. 2: ... background levels. 
Appendix A, page A-3, Tank/Sludge Sampling, discusses the use of a special long-handled bailer 
rather than a coliwasa or weighted bottle to sample liquid and sludge from the septic tank. 

Add new text in section 4.1.3.2, page 4-33, after para. 3: ... distribution box. 

See Appendix A, page A-2, Groundwater Sampling, second paragraph, for a discussion of the 
reasons for filtering groundwater samples collected from monitoring wells at this PRS. See page 
4-1, paragraphs 4 and 5, for further details and a discussion of a later change to unfiltered 
samples called for by EPA. 

A hydropunch could not be used to collect groundwater, as originally planned, due to the 
presence of hard cobbles. For the same reason, subsurface soil at septic tank inflow and 
outflow lines could not be collected using a hand auger (ER-SOP-6.1 0). All subsurface soil was 
collected instead using a teflon core barrel sampler (ER-SOP-6.26]. 

Note that Table 5-5 of the original RFI Work Plan was modified in response to the EPA's 3/9/94 
NOD, reflected in Table 4-1. Chloride and nitrate analyses were later added to better indicate 
whether subsurface soil samples were in the zone affected by septic discharge. See page 4-2, 
paragraphs 3 and 4, for a discussion of VOC and SVOC screening of settling tank and septic tank 
contents using field instruments rather than a mobile chemical van. Sampling of soils and 
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groundwater in the drainfi~ associated with this septic tank did, h~ever, include VOC and 
SVOC analyses. 

[Since the 1995 RFI Report was completed, VOC and SVOC analyses of septic tank contents have 
been performed as part of waste characterization, and are reported in Appendix A of the May 
1996 Interim Action Plan (LA-UR-96-446) for PRSs 18-003(a-d, g). The septic tank was emptied 
and triple-rinsed as per the lA Plan, discussed in the Interim Action Completion Report of 
September 1996 (LA-UR-96-3340) for these PRSs.] 

PRS 18-003(f), p. 4-44- Variances (new text is slightly different than above): 

Add new text in section 4.1.5.2, page 4-44, following para. 2: ... plan for PRS 18-003(f). 

Groundwater was collected in the drainfield for this PRS. See Appendix A, page A-2, 
Groundwater Sampling, second paragraph, for a discussion of the reasons for filtering 
groundwater. See page 4-1, paragraphs 4 and 5, for further details and a discussion of a later 
change to unfiltered samples called for by EPA. 

A hydropunch could not be used to collect groundwater, as originally planned, due to the 
presence of hard cobbles. For the same reason, subsurface soil at septic tank inflow and outflow 
lines could not be collected using a hand auger (ER-SOP-6.10). All subsurface soil was 
collected instead using a teflon core barrel sampler (ER-SOP-6.26). 

Note that Table 5-5 of the original RFI Work Plan was modified in response to the EPA's 3/9/94 
NOD, reflected in Table 4-1. Chloride and nitrate analyses were later added to better indicate 
whether subsurface soil samples were in the zone affected by septic discharge. 

PRS 18-003(g), p. 4-52 -Variances: 

Add new text in section 4.1.6.2, page 4-52, following para. 1: ... and analysis plan. 

Appendix A, page A-3, Tank/Sludge Sampling, discusses the use of a special long-handled bailer 
rather than a coliwasa or weighted bottle to sample liquid and sludge from the septic tank. 

See Appendix A, page A-2, Groundwater Sampling, second paragraph, for a discussion of the 
reasons for filtering groundwater samples collected from monitoring wells at this PRS. See page 
4-1, paragraphs 4 and 5, for further details and a discussion of a later change to unfiltered 
samples called for by EPA. 

A hydropunch could not be used to collect groundwater, as originally planned, due to the 
presence of hard cobbles. For the same reason, subsurface soil at septic tank inflow and outflow 
lines could not be collected using a hand auger (ER-SOP-6.1 0). All subsurface soil was 
collected instead using a teflon core barrel sampler (ER-SOP-6.26). 

Note that Table 5-5 of the original RFI Work Plan was modified in response to the EPA's 3/9/94 
NOD, as reflected in Table 4-1. Chloride and nitrate analyses were later added to better indicate 
whether subsurface soil samples were affected by any septic discharge. See page 4-2, 
paragraphs 3 and 4, for a discussion of VOC and SVOC screening of settling tank and septic tank 
contents using field instruments rather than a mobile chemical van. 

[Since the 1995 RFI Report was completed, VOC and SVOC analyses of septic tank contents have 
been performed as part of waste characterization, and are reported in Appendix A of the May 
1996 Interim Action Plan (LA-UR-96-446) for PRSs 18-003(a-d, g). The septic tank was emptied 
and triple-rinsed as per the lA Plan, discussed in the Interim Action Completion Report of 
September 1996 (LA-UR-96-3340) for these PRSs.] 
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PRS 18-003(h), p. 4-58 - VaMnces: 

Add new text in section 4.1. 7 .2, page 4-58, end of para. 1: ... and analysis plan. Appendix A, page A-3, Tank/Sludge Sampling, discusses the use of a special long-handled bailer rather than a coliwasa or weighted bottle to sample liquid and sludge from the septic tank. 

See page 4-2, paragraphs 3 and 4, for a discussion of VOC and SVOC screening of settling tank and septic tank contents using field instruments rather than a mobile chemical van. 

[Since the 1995 RFI Report was completed, VOC and SVOC analyses of septic tank contents have been performed as part of waste characterization, and are reported in Appendix A of the May 1996 Interim Action Plan (LA-UR-96-446) for PRSs 18-003(a-d, g). The septic tank was emptied and triple-rinsed as per the lA Plan, discussed in the Interim Action Completion Report of September 1996 (LA-UR-96-3340) for these PRSs.] 

PRS 18-004(a,b), p. 4-62- Variance in sampling 18-004(a) is already discussed. See also NOD item 2.c.i.(2). 

PRS 18-012(a), p. 4-67 - No variances 

PRS 18-012(b), p. 4-71 -No variances 

PRS 18-012(c), p. 4-82- Add new text (in bold) to section 4.2.4.2 after first sentence: ... at the outfall. This differs from the RFI Work Plan, which anticipated at least one sample being collected downstream in the creek bottom. The vertical face of the creek bank at the outfall (pipe) made it more appropriate to collect one sample at the pipe and the other on the side of the bank immediately below the pipe. 

PRS 18-013, p. 4-85 - No variances 

PRS 18-008, p. 4-91 - This PRS has been found, excavated, sampled, and disposed of in accordance with the New Mexico Underground Storage Tank Regulations since the RFI Report was published. 

PRS 18-002(a), p. 4-93 - No variances 

PRS 18-002(b,c), p. 4-1 OS -Add new text in section 4.4.2, end of third para: ... and ballistic objects. This PRS is co-located with PRS 18-002(b) and, being a former structure, was not separately sampled. Add new text in section 4.4.2.2, end of first paragraph: ... and analysis plan. Note that Figure 4-16 of the RFI Report conforms with sampling locations revised in response to the EPA's 3/9/94 NOD, rather than to Figure 5-15 of the original RFI Work Plan. 

PRS 27-002, p 4-115- [Variances in sampling 27-002 are already discussed in section 4.4.3.2 para. 4.] Add new text in section 4.4.3.2 at end of para. 2: ... screening assessment (discussed below). Note that Figure 4-17 of the RFI Report conforms with sampling locations revised in response to the EPA's 3/9/94 NOD, rather than to Figure 5-16 of the original RFI Work Plan. 

PRS 18-005, p. 4-130- No variances 

PRS 18-011 , p. 4-134 - No variances 

PRS 18-010(b), p. 4-137- No variances 

PRS 18-010(c), p. 4-146- No variances 

PRS 18-010(d), p. 4-153- No variances 

PRS 18-01 O(e), p. 4-158- No variances 

PRS 18-010(f), p. 4-167- No variances 
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PCO wells, p. 4-171 - No variances 

Wetlands, p. 4-186 - No variances 

Comment 1.c.ii. LANL shall not use composite sampling for determining the presence or absence of 
contaminants or for determining the nature and extent of contamination. As a result of this lack of 
adequate and useable data, LANL shall re-sample at PRSs 18-002(a-c) and 27-002. 

LANL Response: 

The collection of composite samples was proposed, and approved, in the RFI Work Plan. The intended 
purpose of collecting composite samples, as stated in Section 5.1.5.3.2 of the Work Plan, was to 
increase the likelihood of detecting high concentrations of potential contaminants without significantly increasing costs over that associated with a smaller number of sampling locations. The approved work 
plan proposed a method of evaluating the significance of the use of composite samples through a 
statistical evaluation. The samples were collected in accordance with the approved work plan. The 
statistical evaluation was presented in the RFI Report (Section 4.4, Paragraph 4) and concluded that the com positing of samples did not alter the evaluation as compared with the collection of discrete samples 
from a smaller number of locations. LANL sees no basis for resampling in order to obtain discrete 
samples from the firing site areas. 

The firing sites at TA-18 and TA-27 for which composite sampling was implemented during the site investigations are 18-002(a), 18-002(b), and 27-002. Each of these sites has discernible firing pits. The locales surrounding the firing pits were sampled with single grab samples. It was expected that the highest levels of chemicals of potential concern (COPCs) would be present in the firing pit locales. Other locales, selected from outlying areas of the firing ranges, were sampled using two- and four-grab composite samples. These locales were not expected to have particularly high concentrations of the COPCs. 

A concern about the use of composite sampling is that, because of the "averaging" of two or four grabs, high and low concentrations will be obscured. The effect of this is that composite samples may show less variability (smaller variance and standard deviation) than single samples taken from the same locations. This impact on the standard deviations would not be as noticeable for sites that are largely homogeneous (Cothern and Ross 1994). That is, if the highs and lows are not vastly different from the mean values, there would be little difference between the variability of the composite and the single 
samples. 

Because the conceptual model for these sites did not indicate any reason to expect large heterogeneity 
in the areas from which the composite samples were taken, compositing was proposed in the work plan as an approach that would allow more information to be gathered at reasonable cost. The actual 
comparison of the standard deviations observed for the single samples and for the composite samples shows that the single grabs do not have significantly greater variability than the composite samples. (This hypothesis was tested with Wilcoxon Signed Rank tests on the paired standard deviations observed for single and composite samples for each analyzed chemical. The Wilcoxon test does not assume normally distributed data, and does test for shifts in the distributions.) The similarity of the distributions observed for single-grab and composite samples reinforces the underlying conceptual model for these sites. 

At firing site 18-002(a), no single grab samples were taken. The strongest additional support that can be given for the appropriateness of com positing is to show that the variability of the 2- and 4-way 
composites does not differ significantly. Again using the Wilcoxon test, significantly greater variability among the 2-way composites is not observed. That is, the composite samples of 4-grabs did not have less variability than the 2-grab composites. Again, the underlying hypothesis that large-scale 
heterogeneity does not exist at these sites and that compositing was appropriate is supported by these 
findings. 
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Reference: 

Cothern, C.R., and N. P. Ross. Environmental Statistics, Assessment, and Forecasting. Lewis 

Publishers, 1994. 

Comment 1.c.iii. LANL shall not use field instrumentation to determine the types of analyses to be 

conducted at investigations aimed at determining the presence or absence of contamination. When field 

instrumentation is used for screening, LANL shall provide assurances (such as detection limits and 

calibration records) that appropriate Quality Assurance/Quality Control criteria were adhered to. In 

addition, LANL must obtain confirmatory samples when using field screening to determine the presence 

or absence of contamination. 

LANL Response: 

Discussion: 

The only instance where field screening was used for determining what analyses would be conducted 

was at PRS 18-003(a)-a holding tank-and the septic tanks associated with PRSs 18-003(b, c, and d), 

where PID readings were used to determine the need for VOC and SVOC analysis. Subsequent to the 

RFI Report, the contents of all these tanks have been removed as detailed in the Interim Action Report 

(Environmental Restoration Project 1996, ER ID No. 55044), and tho~e wastes have been fully 

characterized (including VOC and SVOC analysis). 

Reference: 

Environmental Restoration Project, September 1996. "Interim Action Completion Report for Potential 

Release Sites 18-003(a-d, g), Holding Tank and Septic Tanks, Field Unit 2," Los Alamos National 

Laboratory Report LA-UR-96-3340, ER ID No. 55044, Los Alamos, New Mexico. (Environmental 

Restoration Project 1996, ER ID No. 55044) 

Revised Text: 

The following information is added to the respective tables of the report. 
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TABLE 4-4 
Data Comparison for PRS 18-003(a) 

Analyte Location ID Depth (in.) Sample ID 

1 ,2-cis-Dichloroethylene 18-1032 N/A 0218-96-0001 

Methylene Chloride 18-1032 N/A 0218-96-0001 
Tetrachloroethylene 18-1032 N/A 0218-96-0001 
Trichloroethylene 18-1032 N/A 0218-96-0001 

1 - The SAL for the liquid is the most stringent NMWQCC standard for groundwater. 

2 - The NMWQCC has not established a groundwater quality standard for this constituent. 
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Medium 

Liquid 

Liquid 
Liquid 
Liquid 

Result SAL1 Units >SAL 

1,200 ug/L NEL 

81.5 ug/L 100 ug/L 
159 ug/L 20 ug/L X 

49,200 ug/L 100 ug/L X 
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TABLE 4-6 
Data Comparison for PRS 18-003(b) 

Analyte Location No. Depth (in.) Sample ID Medium 

Trichloroethylene 18-1036 N/A 0218-96-0003 Liquid 

Acetone 18-1036 N/A 0218-96-0004 Sludge 

Benzo(a)anthracene 18-1036 N/A 0218-96-0004 Sludge 

Benzo(a)pyrene 18-1036 N/A 0218-96-0004 Sludge 

Benzo(b)fluoranthene 18-1036 N/A 0218-96-0004 Sludge 

Bis(2-Ethylhexyl)phthalate 18-1036 N/A 0218-96-0004 Sludge 

Chrysene 18-1036 N/A 0218-96-0004 Sludge 

1 ,4-Dichlorobenzene 18-1036 N/A 0218-96-0004 Sludge 

Fluoranthene 18-1036 N/A 0218-96-0004 Sludge 

Phenanthrene 18-1036 N/A 0218-96-0004 Sludge 

Pyrene 18-1036 N/A 0218-96-0004 Sludge 

Trichloroethylene 18-1036 N/A 0218-96-0004 Sludge 

Xylenes (mixed) 18-1036 N/A 0218-96-0004 Sludge 

1 - The SAL for the liquid is the most stringent NMWQCC standard for groundwater. 

2 - The SAL for the sludge is based on LANL Soil SALs, which are equivalent to the EPA Region IX PRGs. 

3- EPA Region IX has not established a SAL for this constituent. 
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Result SAL1
'
2 Units >SAL 

6.16 ug/L 100 ug/L 
0.0072 mg/kg 2,100 mg/kg 

3.3 mg/kg 0.61 mg/kg X 
2.79 mg/kg 0.061 mg/kg X 
3.93 mg/kg 0.61 mg/kg X 
3.27 mg/kg 32 mg/kg 
2.98 mg/kg 61 mg/kg 

0.0138 mg/kg 3.6 mg/kg 
7.29 mg/kg 2,600 mg/kg 
7.01 mg/kg NE~ mg/kg 

8.05 mg/kg 1,900 mg/kg 
o. 0038 mg/kg 3.2 mg/kg 
0.0014 mg/kg 5,300 mg/kg 
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TABLE 4-12 
Data Comparison for PRS 18-003(c) 

I Analyte Location No. Depth (in.) Sample ID Medium 

I Acetone 18-1040 N/A 0218-96-0006 Sludge 

I 2-Butanone (Methyl Ethyl 18-1040 N/A 0218-96-0006 Sludge 

Ketone) 
I Xylenes (mixed) 18-1040 N/A 0218-96-0006 Sludge 

1 - The SAL for the sludge is based on LANL Soil SALs, which are equivalent to the EPA Region IX PRGs. 
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Result SAL1 Units >SAL 

0.0152 mg/kg 2,100 mg/kg 

0.0053 mg/kg 7,100 mg/kg 

0.0015 mg/kg 5,300 mg/kg 
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TABLE 4-16 
Data Comparison for PRS 18-003(d) 

Analyte Location No. Depth (in.) Sample ID Medium Result 
Bis(2-ethylhexyl)phthalate 18-1044 N/A 0218-96-0008 Sludge 0.874 mg/kg 
Fluoranthene 18-1044 N/A 0218-96-0008 Sludge 0.613 mg/kg 
Pyrene 18-1044 N/A 0218-96-0008 Sludge 0.548 mg/kg 

1 - The SAL for the sludge is based on LANL Soil SALs, which are equivalent to the EPA Region IX PRGs. 
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SAL Units >SAL 
32 mg/kg 

2,600 mg/kg 
1,900 mg/kg 

- --
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Comment 1.c.iv. LANL did not address EPA's comment on the RFI Work Plan requiring 4 out of 32 
wetland samples be obtained from a depth of 1 to 6 inches. [Letter from HaRker (USEPA Region VI) to Vozella dated May 7, 1994] 

LANL Response: 

LANL will collect the indicated samples. LANL proposes to collect one sample at each of four wetland 
areas: WL-5, WL-6, WL-7, and WL-8. Samples from these locations reported the highest frequency of inorganics above background or of organics. 

The location, sampling procedures, and analyses to be conducted are included in the "Sampling and 
Analysis Plan" for Groundwater Investigations in Threemile and Pajarito Canyon (Attachment A). 

Comment 1.c.v. LANL shall provide the number or percentage of media samples from each PRS that 
were analyzed by a fixed laboratory and indicate whether the laboratory was off-site or on-site. HRMB requires 20% of the samples collected for fixed laboratory analysis to be analyzed by an off-site 
laboratory. 

LANL Response: 

All analytical data used for background and screening comparisons (as tabulated in Appendix D of the RFI Report) were provided by analysis at fixed laboratories. Field screening data or mobile laboratory 
data were used primarily for the purpose of biasing sampling locations (see exception noted in Comment 
1.c.iii) and were not used for risk-based decisions. The Document of Understanding, Annex G, Sampling and Analysis Guidelines, allows for analysis at on-site and off-site laboratories provided appropriate data 
quality levels are met. All data used for decision-making purposes in the RFI Report for OU 1093, with 
the exception noted in Comment 1.c.iii, met required quality specifications. 

1.d Typographical or Reporting Errors. 

Comment 1.d.i. PRS numbers were not indicated on several figures (Figures 4-2 through 4-5; and 
Figures 4-9 though 4-12). 

LANL Response: 

See Appendix D for revised figures. 

Comment 1.d.ii. Names of wells and buildings were inconsistently used. For example, Building 18-32 is often indicated as Criticality Building or Facility on the figures. 

LANL Response: 

See Appendix D for revised figures. 

1.e Appendices 

Comment 1.e.i. LANL must conduct TCLP analyses for waste characterization and present the results 
in the RFI Report when offsite disposal of wastes is proposed. [Programmatic Issues from NODs dated 
January 16, 1995] 
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LANL Response: 

Discussion: 

The present RFI Report framework policy does not require the submission of waste characterization data. 

All hazardous wastes are managed consistent with the Laboratory's RCRA operating permit and with the 

applicable regulations. TCLP analyses are conducted only on wastes with a potential for exceeding 

TCLP values. For example, if no D-listed constituents were detected in samples associated with the 

waste at concentrations more than 20 times the TCLP regulatory levels, the waste cannot exceed TCLP 

values, and no TCLP analysis is conducted. All appropriate analyses, as required by the intended 

disposal location, are conducted before waste disposal. 

Revised Text: 

A second paragraph will be added to Section 1.3 of the RFI Report to address the broader issue of 

hazardous waste management, as follows: 

All wastes generated by field activities, and by any follow-on remediation work, are managed in 

compliance with the Laboratory's RCRA operating permit, DOE Orders addressing radioactive 

and mixed waste management, and applicable regulations. Wastes are stored, characterized, 

treated as necessary, and disposed in compliance with these req~irements. The Laboratory 

conducts periodic self-assessments to ensure compliance with appropriate requirements; and is 

periodically audited by DOE and HRMB against the requirements. 

Comment 1.e.ii. LANL shall provide documentation indicating that appropriate Quality Assurance! 

Quality Control (QAIQC) samples were obtained and analyzed per EPA guidance. To substantiate that 

the appropriate QAIQC samples were obtained, a discussion of the QAIQC samples obtained and 

analyzed must be presented along with a description of QAIQC problems encountered. [Programmatic 

Issues from NODs dated January 16, 1995] 

LANL Response: 

Discussion: 

A variety of QA/QC samples are used to determine the quality and usability of the data generated from 

the various analyses. Samples collected in the field included rinsate, field, and trip blanks, and field 

duplicates, while routine laboratory QA/QC samples include laboratory duplicates, internal standards, 

laboratory blanks, blind QC and matrix spikes, surrogates, and laboratory control samples. In addition, 

performance evaluation samples for inorganics were periodically submitted to the analytical laboratories 

for analysis. These samples were collected and analyzed according to the frequency outlined in EPA's 

functional guidelines for organic and inorganic data review (EPA 1994, 1205, 1206). A review of the 

technical quality of the data (baseline validation) requires that the data be compared to numerical 

acceptance criteria established either by the analytical laboratory or by EPA for the QA samples 

mentioned above. The data that do not meet these criteria are qualified to indicate to the data user 

those sample results that have potential questions associated with sample handling and analysis. 

The QA/QC discussion for each PRS has been modified to conform to the current RFI Report format. 

This format requires that all QA/QC problems be presented and discussed for both usable and unusable 

data. The previous discussion included only those QA/QC problems that may have affected the usability 

of the data in the RFI Report. As a result, the present discussion includes additional information that was 

not in the original RFI Report (i.e., an assessment of all qualified data). In addition, the characterization 

of the data having questionable usability has been modified and a determination made as to whether the 

data are usable or unusable. In reviewing the QA/QC issues for this response, some discrepancies were 

found related to the number of samples having a particular QA problem or the omission of a discussion 

of a QA problem in the text versus the tables. These discrepancies have been corrected and the new or 

additional information incorporated in the modification of the text. 
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Revised Text: 

PRSs 18-003(a and b) 

Section 4.1.1.3.1 is modified as follows: 

PRS 18-003(a) 

lNGRGAMGs,----T-Re--aRalytiGal--resi:Hts-ttad-.no--QAJQG-PfGI:*ems-that--affeGted--data--usarnlity-, 

INORGANICS. The QA/QC samples collected along with the field samples at this PRS included one 
field blank and one set of field duplicates. In addition, routine laboratory QAIQC samples were 
prepared and analyzed with each batch of samples. The inorganic data did not have any QAJQC 
problems and the data are usable as reported. The QAJQC mechanisms were effective in 
ensuring the reliability of measured data within expected limits of sampling and analytical error. 

Comparison of concentrations of inorganic COPCs detected inside the settling pit with background UTLs 
was not done because such a comparison is not appropriate (see Section 3.2.1). Because no inorganics 
were detected above background UTLs in the soil surrounding the settling pit, the data comparison table 
(Table 4-4) lists only those inorganics detected within the settling pit. These inorganics were retained as 
COPCs and carried forward to the SAL comparison stage. The inorganics outside the settling pit that 
were not detected above background UTLs were eliminated as COPCs. 

Only lead was found to be present at a concentration greater than its SAL. Beryllium was also detected 
in the settling pit, but it did not have a corresponding SAL. These two inorganics were retained as 
COPCs. The inorganics below SALs were not subjected to an MCA because they were confined to the 
settling pit (Section 3.2.1). 

OR-GAAAG-&,----Sever.al-samples-llad--QAJQG-Pfeelems-tllat--affeGted-data--u-saeility-{T-aele-4-3~:· 

ORGANICS. The QA/QC samples collected along with the field samples at this PRS included one 
field blank and one set of field duplicates. In addition, routine laboratory QAJQC samples were 
prepared and analyzed with each batch of samples. Two samples had QA/QC problems 
associated with the VOC data that resulted in data qualifiers being assigned to the results (Table 
4-3). The qualification of the data because of QAJQC issues did not affect the sufficiency of the 
data for decision-making purposes because the majority were acceptable and defensible. The 
QAIQC mechanisms were effective in ensuring the reliability of measured data within expected 
limits of sampling and analytical error. 

• Several SVOCs that were reported as undetected had detection limits greater than their SALs 
(Appendix D). The detection limits were the normal EQLs because no dilutions or matrix 
interference problems were encountered with these samples. Therefore, the relationship 
between the sample value and the SAL for each analyte was unclear. These compounds were not 
detected in the settling pit and, based on available site information, their presence in the soil outside 
the settling pit was unlikely. These compounds were therefore eliminated as COPCs. 

• The data for several semivolatile analytes detected in the settling pit were found to be biased low 
and data usability questionable. 

• Available site information suggests that the presence of these analytes is likely; therefore they were 
retained as COPCs. 

The volatile organic data for the two samples from the settling pit were questionable because all of 
the data were (N) qualified. The qualifier was included because the samples were heterogeneous; 
percent moisture was not determined; and large quantities of some target compounds severely 
affected instrument performance, which caused the samples to eventually be analyzed outside of the 
holding time. Based on available site information and presumptive evidence, several analytes were 
assumed to be present in the settling pit and were retained as COPCs, even though they were 

Response to the NOD -62- EM/ER: 97-145 

for TAs -18 and -27 
J97127.97G 



undetected. As a resulr'6f the sample heterogeneity and sampl~ilution, the detection limits were above the normal EQLs and a number of analytes had SALS below the detection limits. 
Several organic compounds were detected in sludge and water samples collected from the settling pit, and one organic compound was detected in the soil near the pit. Seven SVOCs and four VOCs were found at concentrations greater than their SALs and were retained as COPCs (Table 4-4). In addition, five SVOCs and one VOC without SALs were detected and were retained as COPCs. 

The detected organics, all but one of which were within the settling pit, were not subjected to an MCA (see Section 3.2.1) ; the single organic detected outside the pit did not meet the criteria for an MCA. 

PRS 18-003(b) 

l-NoRGANIG&:···-At---P.RS··-~-8-003(-b)·;··.Severa~--samf')les---Aad-·.QNQG---preblems---that---affested---Gata---u-sabiJ.i.ty fT-able-4-3}: 
INORGANICS. The QAIQC samples collected along with the field samples at this PRS included one field blank, two trip blanks, and three sets of field duplicates. In addition, routine laboratory QAIQC samples were prepared and analyzed with each batch of samples. Thirteen samples had QA/QC problems that resulted in data qualifiers being assigned to the results for some inorganic analytes (Table 4-5). The qualification of the data because of QAIQC issues did not affect the sufficiency of the data for decision-making purposes because the majority were acceptable and defensible. The QAIQC mechanisms were effective in ensuring the reliability of measured data within expected limits of sampling and analytical error. 

• Three soil samples from one request number had QA problems associated with the laboratory control samples (LCS) that resulted in selenium and thallium being qualified as UJ. The recoveries for these analytes were below the established lower limit of 80%. The data are usable because the recoveries were sufficient to quantify the analytes if they were present. In addition, the detection limits are 50-60% of the background UTLs and more than an order of magnitude below the SALs. As a result, the low bias due to the LCS recoveries does not affect the data comparison. 

• Twelve samples (eleven soil samples and groundwater sample AAB4517) from four request numbers had QA problems associated with the blind QC samples that resulted in several analytes being qualified as UJ or J. These analytes included aluminum (6 samples), beryllium (3 samples), chromium (6 samples), cobalt (6 samples), potassium (3 samples), selenium (3 samples), and vanadium (3 samples). The recoveries for aluminum, beryllium, chromium, cobalt, and vanadium were below the established lower limit of 75%. The biases associated with these data, except for selenium and potassium, did not affect the data comparisons because the detected analytes were a factor of two or more below their background UTLs or SALs. In addition, the recoveries were sufficient to detect and quantify the undetected analytes if they were present. The recoveries for potassium and selenium were above the established upper limit of 125%. The potassium data are usable because the results are biased high. The selenium data had recoveries >200% and are qualified as R. However, because all of the selenium values are below the detection limit, the high bias does not affect the usability of the data as nondetects in the screening assessment. 

• Four soil samples from two request numbers had problems with the holding times for mercury analyses. The holding time for mercury (28 days) was grossly exceeded, i.e., more than two times the holding time, in one sample and exceeded by less than twice the holding time in three other samples (EPA 1994, 1206). The mercury data for the sample that grossly exceeded holding time were qualified as R, while the other mercury data were qualified as UJ. 
A comparison of inorganics with background UTLs was not done for those analytes detected within the septic tank because such a comparison is not appropriate (see Section 3.2.1). The data comparison table (Table 4-6) lists all of the inorganics detected within the septic tank as well as those detected in soil and groundwater above background. 
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Chromium and copper werifdetected in the subsurface soil adjace~1o the septic tank and their 
concentrations compared with background UTLs. Although the detected chromium concentration (46.3 
mg/kg) was greater than the UTL (34.2 mg/kg), it was less than the site-specific background value (54.2 
mg/kg) and therefore was eliminated as a COPC. Only copper, along with the detected inorganics in the 
septic tank, were carried forward to the SAL comparison stage. The inorganics that were undetected or 
less than the background UTLs were eliminated as COPCs. 

The inorganics detected in filtered samples of groundwater collected from below the drainfield were 
compared with site-specific background values. The concentrations of manganese detected in the 
groundwater (305 1-lg/L, 328 1-lg/L, and 441 1-lg/L) were greater than the SAL of 180 IJg/L but less than the 
site-specific background value (523 IJg/L), so manganese was eliminated as a COPC. Zinc was the only 
other inorganic detected in the filtered samples at a concentration above the site-specific background 
value, but the concentration was below the SAL. Copper was the only noncarcinogenic analyte in the soil 
detected below its SAL, so an MCA was not performed. As a result, no inorganic COPCs were retained. 

ORGANICS. At PRS 18 003(b), several soil samples had QA/QC problems that affected data usability 
(T-able-4-5}, 
ORGANICS. The QAIQC samples collected along with the field samples at this PRS included one 
field blank, two trip blanks, and three sets of field duplicates. In addition, routine laboratory 
QAIQC samples were prepared and analyzed with each batch of samples. Ten samples had 
QAIQC problems associated with the SVOC data and two samples had QA/QC problems 
associated with the VOC data that resulted in data qualifiers being assigned to the results (Table 
4-5). The qualification of the data because of QA/QC issues did not affect the sufficiency of the 
data for decision-making purposes because the majority were acceptable and defensible. The 
QA/QC mechanisms were effective in ensuring the reliability of measured data within expected 
limits of sampling and analytical error. 

• Several SVOCs and VOCs that were reported as undetected had detection limits greater than their 
SALs (Appendix D). The detection limits were the normal EQLs because no dilutions or matrix 
interference problems were encountered with these samples. Therefore, the relationship 
between the sample value and the SAL for each analyte was unclear. Most of these compounds 
were eliminated as COPCs because of available site information and the types of compounds 
detected in other T A-18 septic systems. However, three analytes, benzo(a)pyrene, bis(2-
chloroethyl)ether, and dibenzo(a,h)anthracene, that have detection limits greater than their 
SALs also had QA problems (see below) that resulted in the data being biased low. The three 
analytes were retained as COPCs because the same or similar compounds were detected in 
the settling pit [PRS 18-003(a)], which is connected to the septic tank at PRS 18-003(b). 

• T-hfee-.aAalytes;--ben-~e(-a)pyr-efle-.--bis(2-Gillerootlly~)ether-,--and-dibeAz-o(a-.-ll)aAt-hfaGeA&,--tlad-preblem-s 
witll-ttle--bliAC:i-.QC-sample-tllat-fesul-ted-.fll-t-he--data-beif'IQ--9iased--low--aM--data-.usa9ility--beiAg 
q.uestienable, 

• Nine SVOC soil samples from two request numbers had QA problems associated with the 
blind QC samples that resulted in several analytes being qualified as UJ or R. The analytes 
qualified as UJ included anthracene (9 samples), benzo(a)pyrene (3 samples), bis(2-
chloroethyl)ether (3 samples), hexachloroethane (3 samples), 2-methylphenol (6 samples), 
naphthalene (9 samples), and 1 ,2,4-trichlorobenzene (9 samples). The data are usable 
because the recoveries were sufficient to detect and quantify the analytes if they were 
present. The analytes qualified as R included 1 ,2-dichlorobenzene (9 samples) and 2-
methylphenol (3 samples) and are unusable because the recoveries were <10%, making 
quantification difficult. 

• T-wo analytes in one soil sample and five analytes in one ground·Nater sample had additional 
problems 'Nith the internal standards that resulted in the data being biased low and data usability 
being questionable. 

• Two SVOC samples (soil sample AAB4483 and groundwater sample AAB4517) from two 
request numbers had QA problems associated with the area counts for one or more internal 
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standards that result~n several analytes being qualified as~J. The data for the target compounds associated with the internal standards are usable because recoveries were sufficient to detect and quantify the analytes and the sensitivity and responsiveness of the instrument were not compromised. Some of these analytes were retained as COPCs because the same or similar compounds were detected in the settling pit [PRS 18-003(a)]. 

• Two VOC soil samples from two request numbers had QA problems associated with the recovery of a surrogate compound that resulted in all of the analytes being qualified as UJ. The recovery of 4-bromofluoromethane was 1-2% below the established lower limit of 74%. The data are usable because the recoveries were sufficient to detect and quantify the analytes if they were present and the recoveries for the other surrogate compounds were acceptable. 

• One VOC soil sample from one request number had QA problems associated with the area count for one of the internal standards that resulted in several analytes being qualified as UJ. The data for the target compounds associated with the internal standard are usable because recoveries were sufficient to detect and quantify the analytes, and the sensitivity and responsiveness of the instrument were not compromised. In addition, the recoveries for the other QC samples were within established limits for the target compounds. 

Data usability for undetected, biased-low analytes that had SALs greater than detection limits was unaffected. 

Only one organic compound, 1 ,2-dichloroethane (1 ,2-DCA), was detected in a groundwater sample, and no organics were detected in the subsurface soil (As explained in Section 4.1, the septic tank contents were not analyzed for VOCs or SVOCs.) The 1 ,2-dichloroethane was found at a concentration greater than its SAL and retained as a COPC. No other organics were detected outside of the septic tank, so an MCA was not conducted (see Section 3.2.1). 
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Table 4-5 is modified as follows: 

TABLE 4-5 
SUMMARY OF DATA USABILITY PROBLEMS FOR PRS 18-003(b) 

Request Sample 
No. No. 

18637 AAB4505 
AAB4507 
AAB4509 

18641 AAB4482 
AAB4485 
AAB4517 

18941 AAB4512 
AAB4514 
AAB4516 

19071 AAB4483 
AAB4487 
AAB4488 

19962 AAB4732 
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Location Sample 
No. Type 

18-1135 Blind QC 

18-1114 Blind QC 
18-1116 
18-1136 
18-1136 Blind QC 

18-1115 Blind QC 
18-1116 
18-1117 

LCS 

N/A 
18-1135 N/A 

Analytes Qualifier* Comments 

Cobalt UJ Blind QC sample concentration 
below the established lower limit of 
50% 

Potassium UJ Blind QC sample concentration 
below the established lower limit of 
50%. 

Aluminum UJ Blind QC sample concentration 
Chromium below the established lower limit of 

50%. 
Selenium R Blind QC sample concentration 

above the upper target limit of 200%. 
Aluminum UJ orJ Blind QC sample concentration 
Beryllium below the established lower limit of 
Chromium 50%. 

Cobalt 
Vanadium 
Selenium UJ Laboratory control sample 
Thallium recoveries below the established 

lower limit of 80%. 
Mercury UJ Holding time exceeded. 
Mercury R Holding time grossly exceeded. 
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Request Sample 
No. No. 

18118 AAB4483 
AAB4487 
AAB4488 

AAB4483 
AAB4487 
AAB4488 

18670 AAB4500 
AAB4501 
AAB4502 
AAB4503 
AAB4504 
AAB4481 

18118 AAB4483 
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TABLE 4-5 
SUMMARY OF DATA USABILITY PROBLEMS FOR PRS 18-003(b) 

Continued 

Location Sample Analytes Qualifier" Comments 
No. Type 

I 

18-1115 Blind QC Anthracene UJ Blind QC sample recoveries 
18-1116 Benzo(a)pyrene GORGentrat-ioo--beyemJ--3-sigma--anGiof--< 
18-1117 Bis(2-chloroethyl)ether biX.-;-data-usabUity questiooable below 

Oibenz-o(a,-h-)ant-hfaGene the established lower limit of 50%. 
Hexachloroethane 

Naphthalene 
1 ,2,4-Trichlorobenzene 

18-1115 Blind QC 1 ,2-Dichlorobenzene R Blind QC sample recoveries 
18-1116 2-Methylphenol GORGentrat-ioo--< target value of 10%. 
18-1117 
18-1126 Blind QC Anthracene UJ Blind QC sample recoveries below 
18-1130 2-Methylphenol the established lower limit of 50%. 
18-1131 Naphthalene 
18-1132 1 ,2,4-Trichlorobenzene 
18-1133 
18-1115 I 

1 ,2-Dichlorobenzene R Blind QC sample recovery i 

GORGentration <target value of 10%. I 

18-1115 Internal Azobenzene UJ Internal standards below acceptance 
I standards Benzo( a) pyrene I imits. ; --analyte-assesiat8G--data 

Benzo(b )fluoranthene questiooable 
Benz(g,h,i)perylene 

Benzo(k)fluoranthene 
Dibenzo(a ,h)anthracene 

Di-n-octyl phthalate 
-- -

lndeno(1 ,2,3-cd)pyrene ___ 
L__ - -

-67- EM/ER: 97-145 



TABLE 4-5 
SUMMARY OF DATA USABILITY PROBLEMS FOR PRS 18-003(b) 

Continued 

I 
Request Sample Location Sample Analytes Qualifier* Comments 

No. No. No. Type 

18068 AAB4517 18-1136 Internal Benzo(a)pyrene UJ Internal standards below acceptance 
standards Benzo(b)fluoranthene limits. ;analyte-assGGiated-data 

Benzo(k)fluoranthene questiooable 
Benzo(g,h,i)perylene 

Dibenzo(a,h)anthracene 
Di-n-octyl phthalate 

lndeno(1 ,2,3-cd)J:>}'I"ene 
18118 AAB4487 18-1116 Internal Bromomethane UJ Internal standards below acceptance 

Standard n-Butylbenzene limits. 
sec-Butyl benzene 
tert-Butylbenzene 
o-Chlorotoluene 
p-Chlorotoluene 

1 ,2-Dichlorobenzene 
1 ,3-Dichlorobenzene 
1 ,4-Dichlorobenzene 

lsopropylbenzene 
4-lsopropyltoluene 

Propyl benzene 
1,1 ,2,2-Tetrachloroethane 

1 ,2,3-Trichloropropane 
1 ,2,4-Trimethylbenzene 
1 ,3,5-Trimethylbenzene 

I 
18118 AAB4488 18-1117 Surrogate All VOCs UJ Recovery of 4-bromofluoromethane 

I below established lower limit. 

I 
18161 AAB4485 18-1116 Surrogate All VOCs UJ Recovery of 4-bromofluoromethane ' 

below established lower limit. 

I • See Section 3.1 for a description of the data qualifiers N/A: not applicable 
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PRS 18-003(c) 

Section 4.1.2.3.1 is modified as follows: 

ffl<ffi@flics. The inorganic data had no QAIQC problems that affected data usability; INORGANICS. The QA/QC samples collected along with the field samples at this PRS included one rinsate blank, three trip blanks, and two sets of field duplicates. In addition, routine laboratory QA/QC samples were prepared and analyzed with each batch of samples. Twelve samples had QA/QC problems that resulted in data qualifiers being assigned to the results for some inorganic analytes (Table 4-11 ). The qualification of the data because of QA/QC issues did not affect the sufficiency of the data for decision-making purposes because the majority were acceptable and defensible. The QA/QC mechanisms were effective in ensuring the reliability of measured data within expected limits of sampling and analytical error. 

• Four soil samples from one request number had QA problems associated with the laboratory control samples (LCS) that resulted in selenium and thallium being qualified as UJ. The recoveries for these analytes were below the established lower limit of 80%. The data are usable because the recoveries were sufficient to quantify the analytes if they were present. In addition, the detection limits are 50-60% of the background UTLs and more than an order of magnitude below the SALs. As a result, the low bias due to the LCS recoveries does not affect the data comparison. 

• Twelve soil samples from three request numbers had QA problems associated with the blind QC samples that resulted in several analytes being qualified as UJ, J, orR. These analytes included aluminum (12 samples), beryllium (4 samples), chromium (12 samples), cobalt (4 samples), selenium (6 samples), sodium (6 samples), thallium (6 samples), and vanadium (10 samples). The recoveries for aluminum, beryllium, chromium, cobalt, thallium, and vanadium were below the established lower limit of 75%. The biases associated with these data, except for the selenium and sodium, did not affect the data comparisons because the detected analytes were a factor of two or more below their background UTLs or SALs. In addition, the recoveries were sufficient to detect and quantify the undetected analytes if they were present. The recoveries for the selenium and sodium results were >200% and are qualified as R. However, because all of the values are below the detection limit, the high bias does not affect the usability of the data as nondetects in the screening assessment. 

• Six soil samples from one request had QA problems associated with the matrix spike that resulted in the lead data being qualified as J. The recovery in the matrix spike was above the established upper limit of 125%. The data are usable because the results are biased high. 

• Four soil samples from one request number had a problem with the holding times for mercury analyses. The holding time for mercury (28 days) was exceeded by less than twice the holding time and the data were qualified as UJ (EPA 1994, 1206). The data are usable because the samples were properly stored, thereby minimizing degradation. In addition, all of the data were non detects with detection limits below background and more than two orders of magnitude below SAL. 

A comparison of inorganics with background UTLs (Table 4-12) was not done for those analytes detected within the septic tank because such a comparison is not appropriate (see Section 3.2.1). No inorganics were detected above background UTLs in the drainfield soils or outfall sediments. lnorganics detected in filtered groundwater samples were eliminated as COPCs because they were less than the site-specific background values. 

All of the detected inorganics in the septic tank were subjected to the SAL comparison. Only mercury was present in the septic tank sludge at a concentration greater than its SAL. The inorganics in the septic tank that were below SALs were not subjected to an MCA (see Section 3.2.1). 
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ORGANICS. The QA/QC'!lmples collected along with the field sa'1r(ples at this PRS included one rinsate blank, three trip blanks, and two sets of field duplicates. In addition, routine laboratory QA/QC samples were prepared and analyzed with each batch of samples. Seven samples had QAIQC problems associated with the SVOC data that resulted in data qualifiers being assigned to the results {Table 4-11 ). The qualification of the data because of QA/QC issues did not affect the sufficiency of the data for decision-making purposes because the majority were acceptable and defensible. The QA/QC mechanisms were effective in ensuring the reliability of measured data within expected limits of sampling and analytical error. 

• Several SVOCs that were reported as undetected had detection limits greater than their SALs (Appendix D). The detection limits were the normal EQLs because no dilutions or matrix interference problems were encountered with these samples. Therefore, the relationship between the sample value and the SAL for each analyte was unclear. Most of these compounds were eliminated as COPCs because of available process knowledge and the types of compounds detected in other TA-18 septic systems. Two analytes in drainfield soil samples, benzo{a)pyrene and bis(2-chloroethyl)ether, had problems with the blind QC sample {see below) that resulted in the data being biased low. Both analytes were retained as COPCs because of available process knowledge and detection of these compounds at concentrations above SAL in other drainfield soil samples. 

• :r-wo-analytes in drai-AfieJG-seil-samples,-t>enz-G(afpyfene-aRd-bi-s(-2-Gtller:eeth~Ref".,..Aad-f}FGGiems witf:l-tf:le-blffid-QG-sample-tf:lat-FeSWted-in-ttle-Gat.a--GelAg-{.liaseG-Iew-alld-Gata-usabilit.y-bei-A{J q.u.e-st~nalytes were retained as COP-Gs-eeG~H-JS&-ef-availaele-f}FGG&ss-k-oowledge-and GeteGtioo-of-these-GGfRPOOfldS t concentfations above-SA-6-i~HltReHifai-AfielG-seil-samples: 

• Four SVOC soil samples from one request number had QA problems associated with the blind QC sample that resulted in several analytes being qualified as UJ or R. The analytes qualified as UJ included anthracene, benzo(a)pyrene, bis(2-chloroethyl)ether, hexachloroethane, naphthalene, and 1 ,2,4-trichlorobenzene. The data are usable because the recoveries were sufficient to detect and quantify the analytes if they were present. The analytes qualified as R included 1 ,2-dichlorobenzene and 2-methylphenol and are unusable because the recoveries were <10%, making quantification difficult. 

Twe--.ana.J.ytes--.fn--two---SG#--samptes--and--tf:lr-ee---analytes--i-A···GA&·-gr~water---sample---Rad--additiGnal preelems--wit-h--the--mter-Aa.J.--staOOards-ttlat---reslllted--ffi-the--data--bei-A{J-·-biased--klw--and--Gata---usaeil-ity being---·qHestienaele,-----Three SVOC samples (soil samples AAB4527, AAB4530 and one groundwater sample AAB4552) from two request numbers had QA problems associated with the area counts for one or more internal standards that resulted in several analytes being qualified as UJ. The data for the target compounds associated with the internal standards are usable because recoveries were sufficient to detect and quantify the analytes and the sensitivity and responsiveness of the instrument were not compromised. Al-l Some of these analytes were retained as COPCs because of available process knowledge and the detection of these compounds above SAL in other drainfield soil samples. 

Data usability for undetected, biased-low analytes that had SALs greater than detection limits was unaffected. 

Several organic compounds were detected in the soil and groundwater adjacent to the septic tank. As explained in Section 4.1, tank contents were not analyzed for VOCs or SVOCs. Bis(2-ethylhexyl)phthalate, a common laboratory contaminant, was eliminated from the list of detected organics because it was detected in the method blanks associated with samples. 

Five SVOCs in the soil and one VOC in the groundwater were found to be present at concentrations greater than their SALs and were retained as COPCs. Three detected organics- benzo(g,h,i)perylene, 4-chloro-3-methylphenol, and dibenzofuran - did not have SALs because of a lack of toxicity information and were retained as COPCs (Table 4-12). The detected organics present at concentrations less than their SALs were subjected to an MCA (see below). 
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Multiple chemical analysis. Wine noncarcinogenic analytes in soil samp~ met the criteria for inclusion 
in an MCA (Table 4-13). The maximum normalized concentrations of these analytes added up to 
0.0300; therefore, no noncarcinogenic analytes were retained as COPCs. Chrysene and 2,4,6-
trichlorophenol were the carcinogenic analytes in soil samples that met the criteria for inclusion in an 
MCA; their maximum normalized concentrations added up to 0.1338, so neither analyte was retained as 
a COPC. 

No noncarcinogenic analytes detected in filtered groundwater samples met the criteria for inclusion in an 
MCA. 
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Table 4-11 is modified as follows: 

TABLE 4-11 
SUMMARY OF DATA USABILITY PROBLEMS FOR PRS 18-003(c) 

Request Sample 
No. No. 

19071 AAB4526 
AAB4527 
AAB4528 
AAB4530 

19172 AAB4525 
AAB4542 
AAB4543 
AAB4544 
AAB4545 
AAB4546 

20461 AAB5268 
AAB5269 

18118 AAB4526 
AAB4527 
AAB4528 
AAB4530 
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Location Sample 
No. Type 

18-1146 Blind QC 
18-1147 
18-1146 
18-1147 

LCS 

N/A 
18-1145 Blind QC 
18-1153 
18-1155 
18-1156 
18-1157 
18-1159 

Matrix 
Spike 

18-1652 Blind QC 
18-1653 

18-1146 Blind QC 
18-1147 
18-1146 
18-1147 

Analytes Qualifier* Comments 

Aluminum UJ orJ Blind QC sample recoveries 
Beryllium below the established lower limit Chromium of 50%. 

Cobalt 
Vanadium 
Selenium UJ Laboratory control sample 
Thallium recoveries below the established 

lower limit of 80%. 
Mercury UJ Holding time exceeded. 

Aluminum UJ orJ Blind QC sample recoveries 
Chromium below the established lower limit Thallium of 50%. 
Vanadium 

Selenium R Blind QC sample recoveries 
Sodium above the upper target limit of 

200%. 
Lead J Matrix Spike recovery above the 

established upper limit of 125%. 
Aluminum UJ orJ Blind QC sample recoveries 
Chromium below the established lower limit 

of 50%. 
Anthracene UJ GoooentFatioo-~R-btind--QG-sampt.e Benzo(a)pyrene beyond--3-5i€Jm&-aAdiGF-<--l-Dl-;--eata Bis(2-chloroethyl)ether !JsaOHit-y-questiooabte 

Hexachloroethane Blind QC sample recoveries 
Naphthalene below the established lower limit 1 ,2,4-Trichloro~enzene_ _ 

- - -
_of 50%. _ _ _ _ _ I 
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Request Sample 
No. No. 

18118 AAB4526 
AAB4527 
AAB4528 
AAB4530 

AAB4527 

AAB4530 
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TABLE 4-11 
SUMMARY OF DATA USABILITY PROBLEMS FOR PRS 18-003(c) 

Continued 

Location Sample Analytes Qualifier* Comments No. Type 
18-1146 Blind QC 2-Methylphenol R Blind QC sample recoveries < 18-1147 1,2-Dichlorobenzene target value of 10%. 18-1146 
18-1147 

18-1147 Internal Azobenzene UJ Internal standards below standard Benzo(a)pyrene acceptance limits. ;--ana~yte-
Benzo(b)fluoranthene asseGiateG-eata-c:JuestieAabl& 
Benzo(k)fluoranthene 
Benzo(g,h,i)perylene 
Di-n-octyl phthalate 

Dibenzo(a,h)anthracene 
lndeno(1,2,3-cd)pyrene 

Azobenzene 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i)perylene 

Bis(2-ethylhexyl)phthalate 
4-Bromo-phenylether 
Butyl benzyl phthalate 

Chrysene 
Dibenzo(a ,h)anthracene 
3,3'-Dichlorobenzidine 

Di-n-butyl phthalate 
Di-n-octyl phthalate 

4,6-Dinitro-2-methylphenol 
Fluoranthene 

lndeno(1,2,3-cd)pyrene 
N-Nitrosodiphenylamine 

Pentachlorophenol 
Phenanthrene 

Pyrene 

I 

I 

I 

I 
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Request Sample 
No. No. 

18510 AAB4552 

TABLE 4-11 
SUMMARY OF DATA USABILITY PROBLEMS FOR PRS 18-003(c) 

Continued 

Location Sample Analytes Qualifier* Comments 
No. Type 

18-1165 Internal Benzo(a)anthracene UJ Internal standards below 
standard Bis(2-ethylhexyl)phthalate acceptance limits. peJyleRe-942 

4-Bromo-phenylether Gut--of-{;eAtfel~--analyte-assooJ.ated 
Butyl benzyl phthalate data questionable 

Chrysene 
3,3'-Dichlorobenzidine 

Di-n-butyl phthalate 
4,6-Dinitro-2-methylphenol 

Fluoranthene 
Hexachlorobenzene 

N-Nitrosodiphenylamine 
Pentachlorophenol 

Phenanthrene 
Pyrene 

I * See Section 3.1 for a description of the data qualifiers. 
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PRS 18-003(d) 

Section 4.1.3.3.1 is modified as follows: 

fRor.gafliGs.--T-Rfee-saffif*e&-RaG--QAJQG-.pr:eelems--t-hat-a#eGteG-eat.a-t:~sability-;--Qata-.for-merwfY-fn.-twa 
soil samples and one groundwater sample were qualified as unusable because the holding time for these 
samples had been grossly exceeded. 
INORGANICS. The QA/QC samples collected along with the field samples at this PRS included 
one rinsate blank, two trip blanks, one field blank, and two sets of field duplicates. In addition, 
routine laboratory QA/QC samples were prepared and analyzed with each batch of samples. 
Eighteen samples had QA/QC problems that resulted in data qualifiers being assigned to the 
results for some inorganic analytes (Table 4-15a). The qualification of the data because of 
QA/QC issues did not affect the sufficiency of the data for decision-making purposes because 
the majority were acceptable and defensible. The QA/QC mechanisms were effective in ensuring 
the reliability of measured data within expected limits of sampling and analytical error. 

• Fifteen soil samples from three request numbers had QA problems associated with the blind 
QC samples that resulted in several analytes being qualified as UJ, J, orR. These analytes 
included aluminum (13 samples), antimony (2 samples), cadmium (2 samples), chromium (7 
samples), selenium (7 samples), silver (2 samples), sodium (6 samples), and thallium (6 
samples). The recoveries for aluminum, antimony, cadmium, chromium, silver, and thallium 
were below the established lower limit of 75%. The biases associated with these data did not 
affect the data comparisons because the detected analytes were a factor of two or more 
below their background UTLs and/or SALs. In addition, the recoveries were sufficient to 
detect and quantify the undetected analytes if they were present. The recoveries for the 
selenium and sodium results were >200% and are qualified as R (EPA 1994, 1206). However, 
because all of the values are below the detection limit, the high bias does not affect the 
usability of the data as nondetects in the screening assessment. 

• Seven samples (septic tank samples AAB5826, AAB5827, four soil samples, and groundwater 
sample AAB4604) from four request numbers had problems with the holding time for mercury 
analyses. The holding time for mercury (28 days) was grossly exceeded, i.e., more than two 
times the holding time, in all five samples, and these were qualified as R (EPA 1994, 1206). 
Although the R qualified data should not be used, there is sufficient acceptable mercury data 
to determine if this inorganic is present in the drainfield. 

• One groundwater sample from one request number had problems with the holding time for 
inorganics (excluding mercury). The 180-day holding time was exceeded by 9 days and the 
data were qualified as UJ or J (EPA 1994, 1206). The data are usable because the inorganic 
material is extremely stable under proper storage conditions, which were maintained for 
these samples, and the inorganics will not degrade over very long periods. 

A comparison of inorganics with background UTLs was not done for those analytes detected within the 
septic tank. lnorganics reported as undetected or less than background were eliminated as COPCs. 

Several inorganics were detected in the groundwater at concentrations greater than their site-specific 
background values; no inorganics were detected above background UTLs in the soil. The data 
comparison table (Table 4-16) lists all of the inorganics detected within the septic tank as well as those in 
the groundwater at concentrations greater than the site-specific background. 

The only inorganic detected at a concentration above the SAL was manganese in the groundwater 
samples (253 J..lg/L vs. 180 J..lg/L). However, this value was below the site-specific background value (523 
J..lg/L), so manganese is not included in the data comparison table. No other inorganics were present at 
concentrations greater than their SALs. Beryllium was detected in the sludge from the septic tank and 
was retained as a COPC because it had no SAL. lnorganics detected in the groundwater below SAL 
were subjected to an MCA (see below). 

Organics. Three samples had QA/QC problems that affected data usability. 
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ORGANICS. The QA/QC~mples collected along with the field salrft';les at this PRS included one rinsate blank, two trip blanks, one field blank, and two sets of field duplicates. In addition, routine laboratory QA/QC samples were prepared and analyzed with each batch of samples. Three samples had QAIQC problems associated with the SVOC data and two samples had QA/QC problems associated with the VOC data that resulted in data qualifiers being assigned to the results. The qualification of the data because of QAIQC issues did not affect the sufficiency of the data for decision-making purposes because the majority were acceptable and defensible. The QAIQC mechanisms were effective in ensuring the reliability of measured data within expected limits of sampling and analytical error. 

• Several SVOCs and VOCs that were reported as undetected had detection limits greater than their SALs (Appendix D). The detection limits were the normal EQLs because no dilutions or matrix interference problems were encountered with these samples. Therefore, the relationship between the sample value and the SAL for each analyte was unclear. These compounds were not detected in the settliflQ-f}it septic tank and, based on available site information, their presence in the soil outside the sett~t septic tank was unlikely. These compounds were therefore eliminated as COPCs because of the available site information and their absence in other TA-18 septic systems. 
• One SVOC sample from one request number had a QA problem associated with the blind QC sample that resulted in several analytes being qualified as UJ or R. The analytes qualified as UJ included acenaphthylene, 1 ,2-dichlorobenzene, 2,4-dinitrotoluene, 2-methylnaphthalene, naphthalene, 2-nitrophenol, pentachlorophenol, pyrene, 1 ,2,4-trichlorobenzene, 2,4,5-trichlorophenol, and 2,4,6-trichlorophenol. The data are usable because the recoveries were sufficient to detect and quantify the analytes if they were present. The analytes qualified as R included anthracene and 2-methylphenol, and are unusable because the recoveries were <1 0%, making quantification difficult. 

• Two SVOC samples from one request number had bis(2-ethylhexyl)phthalate and di-n-butyl phthalate detected at concentrations that were below the estimated quantitation limits (EQLs), resulting in the sample values being qualified as J. This sample results have a high degree of uncertainty because they cannot be accurately distinguished from the instrument "noise" levels. As a result, the data are usable as estimated values, but should be used with caution in the screening assessment because they cannot be accurately quantified. The analytical laboratory raised the detected concentration to the EQL and reported the analytes as undetected. 

• The volatile organic data for two samples (one request number) from the septic tank were questionable because the data were (N) qualified; these compounds are the same as those qualified for PRS 18-003(a) (Table 4-3). The qualifier was included because the samples were heterogeneous; percent moisture was not determined; and large quantities of some target compounds severely affected instrument performance, which caused the samples to eventually be analyzed outside of the holding time. Several analytes were assumed to be present in the septic tank because of available site information and detection of the same or similar compounds in other TA-18 septic systems, even though they were undetected. As a result of the sample heterogeneity and sample dilution, the detection limits were above the normal EQLs and a number of analytes had SALS below the detection limits. 

Data usability for undetected, biased-low analytes that had SALs greater than detection limits was unaffected. 

Several organic compounds were detected in the sludge and water samples collected from the septic tank (Table 4-16). In addition, two VOCs were detected in the subsurface soil, and one was found in the groundwater. Toluene, a common laboratory contaminant, was eliminated from the list of detected organics because it was detected in the field blank associated with two samples. 

Four VOCs were found in the sludge and water from the septic tank at concentrations greater than their SALs and were retained as COPCs. One VOC, 1 ,2-dichloroethane, was detected in the groundwater at a concentration greater than its SAL and was also retained as a COPC. Two VOCs, n-butylbenzene and 
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cis-1 ,2-dichloroethylene, did irGt have SALs because of a lack of toxicity'1f'l'formation and were therefore retained as COPCs. Those organics detected outside the septic tank at concentrations less than their SALs were subjected to an MCA (see below) . 

.M!!!U1?.!~ .. 9.h~mJ.g~L~.!l~.!Y.§i.§. At 18-003(d), four noncarcinogenic analytes from groundwater samples met the criteria for an MCA (Table 4-17). The maximum normalized concentrations of these analytes totaled 0.8957 so none of these analytes were retained as COPes. 

The two noncarcinogenic analytes from soil samples included in an MCA were trichlorofluoromethane and xylenes(mixed). The sum of their maximum normalized concentrations is 0.0000, so neither analyte was retained as COPCs as a result of the MCA. No carcinogenic analytes from either the groundwater or soil samples met the criteria for inclusion in an MCA. 
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Table 4-15a is added as follows: 

TABLE 4-15a 
SUMMARY OF DATA USABILITY PROBLEMS FOR PRS 18-003(d) 

Request Sample 
No. No. 

18631 AAB4568 
AAB4586 
AAB4587 
AAB4588 
AAB4589 
AAB4590 

18937 AAB4569 
AAB4570 
AAB4571 
AAB4573 
AAB4574 
AAB4595 
AAB4596 

19947 AAB4597 
AAB4601 

19972 AAB4591 
AAB4593 

20366 AAB4604 

15886 AAB5826 
AAB5827 
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Location Sample 
No. Type 

18-1173 Blind QC 
18-1180 
18-1181 
18-1182 
18-1187 
18-1188 

18-1176 Blind QC 
18-1185 
18-1176 
18-1177 
18-1177 
18-1195 
18-1195 

18-1196 Blind QC 

N/A 
18-1195 N/A 

18-1196 N/A 

18-1044 N/A 

-

Analytes Qualifier" Comments 

Aluminum UJ orJ Blind QC sample concentration 
Thallium below the established lower limit 

of 50%. 

Sodium R Blind QC sample concentration 
above the upper target limit of 
200%. 

Aluminum UJ orJ Blind QC sample concentration 
Chromium below the established lower limit 

of 50%. 

Selenium R Blind QC sample concentration 
above the upper target limit of 
200%. 

Antimony UJ orJ Blind QC sample concentration 
Cadmium below the established lower limit 

Silver of 50%. 
Mercury R Holding time grossly exceeded. 
Mercury R Holding time grossly exceeded. 

Mercury R Holding time grossly exceeded. 
All inorganics except UJ orJ Holding time exceeded. 

mercury 
Mercury R Holding time grossly exceeded. 
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Request Sample 
No. No. 

17895 AAB4597 

17954 AAB4591 
AAB4593 

15883 AAB5826 
AAB5827 

-----

TABLE 4-15a 
SUMMARY OF DATA QA/QC PROBLEMS FOR PRS 18-003(c) 

Continued 

Location Sample Analytes Qualifier* 
No. Type 

18-1196 Blind QC Acenaphthylene UJ 
1 ,2-Dichlorobenzene 

2,4-Dinitrotoluene 
2-Methylnaphthalene 

Naphthalene 
2-Nitrophenol 

Pentachlorophenol 
Pyrene 

1 ,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

Anthracene R 
2-Methylphenol 

18-1195 N/A Bis(2- J 
ethylhexyl)phthalate 
Di-n-butyl phthalate 

18-1044 N/A All VOCs N 

I * See Section 3.1 for a description of the data qualifiers. 
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Comments 

Blind QC sample concentration 
below the established lower limit 
of 50%. 

Blind QC sample concentration < 
target value of 10%. 
Analytes detected below EQLs; 
analytical laboratory raised 
values to EQLs and reported as 
undetected. 
Presumptive evidence of 
presence; samples 
heterogeneous, instrument 
performance affect~d. 
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PRS 18-003(f) 

Section 4.1.5.3.1 is modified as follows: 

~!!~r!J~fJiP.§-······T-he-·iAor.gaA-iG--data-.tJad-Ae·.QAJQG.pmblems-that--aff-oot-eG-data--usarnlity., 
INORGANJCS. The QA/QC samples collected along with the field samples at this PRS included 
one rinsate blank and one set of field duplicates. In addition, routine laboratory QA/QC samples 
were prepared and analyzed with each batch of samples .. The inorganic results had no QA/QC 
problems and the data are usable as reported. The QA/QC mechanisms were effective in 
ensuring the reliability of measured data within expected limits of sampling and analytical error. 

No inorganics were detected in the filtered groundwater samples at concentrations above their site
specific background values. Antimony was the only inorganic detected in soil at a concentration greater 
than the background UTL and was carried forward to the SAL comparison stage (Table 4-21). lnorganics 
that were either undetected or less than background were eliminated as COPCs. 

Although manganese was detected in the filtered groundwater samples at a concentration greater than its 
SAL, the sample values for manganese (135 and 211 IJ.g/L) were less than the site-specific background 
value of 523 j.Jg/L. Therefore, they are not presented in the data comparison table, and manganese is 
eliminated as a COPC. 

Antimony was detected at a concentration less than its SAL and was subjected to an MCA (see below). 

GfilaAiGs .. ----Severa~-sampJes-llad--QAJQG.pF091ems-tllat--affected.-data--usa9ility.-(-r.a91e-4-20)-, 
ORGANICS. The QA/QC samples collected along with the field samples at this PRS included 
one rinsate blank and one set of field duplicates. In addition, routine laboratory QAJQC samples 
were prepared and analyzed with each batch of samples. Five samples had QA/QC problems 
associated with the SVOC data and four samples had QA/QC problems associated with the VOC 
data that resulted in data qualifiers being assigned to the results (Table 4-20). The qualification 
of the data because of QA/QC issues did not affect the sufficiency of the data for decision
making purposes because the majority were acceptable and defensible. The QAJQC mechanisms 
were effective in ensuring the reliability of measured data within expected limits of sampling and 
analytical error. 

• Several SVOCs and VOCs that were reported as undetected in soil had detection limits greater than 
their SALs (Appendix D). The detection limits were the normal EQLs because no dilutions or 
matrix interference problems were encountered with these samples. Therefore, the relationship 
between the sample value and the SAL for each analyte was unclear. Most of these compounds 
were not detected in the septic tank or at other TA-18 septic systems and, based on available site 
information, their presence in the soil outside the septic tank was unlikely. However, three 
analytes, benzo(a)pyrene, bis(2-chloroethyl)ether, and dibenzo(a,h)anthracene, that have 
detection limits greater than their SALs also had QA problems (see below) that resulted in the 
data being biased low. The three analytes were retained as COPCs because of available site 
information and detection in other TA-18 septic systems. 

• Four SVOC soil samples from one request number had QA problems associated with the 
blind QC sample that resulted in several analytes being qualified as UJ or R. The analytes 
qualified as UJ included anthracene, 2-chlorophenol, 1 ,2-dichlorobenzene, 2-methylphenol, 
and 1 ,2,4-trichlorobenzene. The data are usable because the recoveries were sufficient to 
detect and quantify the analytes if they were present. The analyte qualified as R was 
pentachlorophenol, and is unusable because the recoveries were <10%, making 
quantification difficult. 

-T-hree---ana~yteS;···benzG(a)-pyreAe;-··bis(2-Gilloreetllyl)etller;···-afld···dibenze(a;.tJ)ant.tJraceAe-, .. ffi. .. efl&···sOO 
sample had problems with the base/ne~-o~tral s~-o~rrogate recoveries that res~-o~lted in the data being 
eiased--low-aoo.{jat-a-usabHity--Dei-Ag--questioAable, ... ."f.Ae-se--an-alyt-e-s--were--retained--as-GOPCs--llecause 
of available site information and detection in other TA 18 septic systems. 
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• 

• 

• 

• 

One SVOC soil sampi~Trom one request number had QA probi~'J'I(s associated with the 

surrogate compounds that resulted in all of the analytes being qualified as UJ or R. Five of 

the six surrogate recoveries were below the acceptance criteria. Two of the three 
base/neutral surrogate recoveries were below the acceptance criteria and the base/neutral 

target compounds were qualified as UJ. Benzo(a)pyrene, bis(2-chloroethyl)ether, and 
dibenzo(a,h)anthracene were retained as COPCs because of available site information and 
detection in other TA-18 septic systems. One of the acid surrogate recoveries was below 
1 0% and the acid target compounds for this surrogate were qualified as R. The data usability 

for this sample is questionable because recoveries were very low. 

Four VOC samples from one request number had QA problems associated with the initial 

calibration of the GCMS instrument that resulted in several analytes being qualified as UJ. 

The analytes acetone, 2-butanone, chloroethane, 2-hexanone, and trichlorofluoromethane 
were beyond the 30% relative standard deviation control limits, resulting in either an increase 
or a decrease in instrument sensitivity. The data are usable because the RRF for the target 

compounds was ~0.05, which indicates that the calibration curve is sufficient to produce 

acceptable and quantifiable data. 

Four VOC soil samples from one request number had QA problems associated with the 

continuing calibration of the GCMS instrument that resulted in several analytes being 

qualified as UJ. The analytes carbon disulfide and chloromethane were beyond the 25%0 
control limits, resulting in a decrease in instrument sensitivity. The data are usable because 

the RRF for the target compounds was ~0.05, which indicates that the calibration curve is 

sufficient to produce acceptable and quantifiable data. 

Four VOC soil samples from one request number had QA problems associated with the blind 

QC sample that resulted in 4-methyl-2-pentanone and trichloroethene being qualified as UJ. 
The data are usable because the recoveries were sufficient to detect and quantify the 
analytes if they were present. 

Data usability for undetected, biased-low analytes that had SALs greater than detection limits was 

unaffected. 

One organic, trichlorofluoromethane, was detected in the subsurface soil at a concentration less than its 

SAL (Table 4-21) and was subjected to an MCA (see below). Acetone was the only noncarcinogenic 

analyte detected in groundwater and therefore was not included in an MCA. 

Multiple chemical analysis. No carcinogenic or noncarcinogenic analytes in groundwater met the criteria 

for inclusion in an MCA. 

No carcinogenic analytes from soil samples met the criteria for inclusion in an MCA. 

Two noncarcinogenic analytes in soil met the criteria for inclusion in an MCA (Table 4-22). The sum of 

the maximum normalized concentrations is 0.3719, so these analytes were not retained as COPCs. 
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I 

Table 4-20 is modified as follows: 

TABLE 4-20 
SUMMARY OF DATA USABILITY PROBLEMS FOR PRS 18-003(f) 

Request Sample 
No. No. 

18623 AAB4640 
AAB4642 
AAB4644 
AAB4646 

18531 AAB4654 
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Location Sample 
No. Type 

18-1240 Blind QC 
18-1241 
18-1241 
18-1241 

18-1251 Surrogate 

Surrogate 

- ------· --

Analytes Qualifier'* Comments 
I 

Anthracene UJ Blind QC sample recoveries 
2-Chlorophenol below the established lower limit 

1 ,2-Dichlorobenzene of 50%. 
2-Methylphenol 

1 ,2,4-Trichlorobenzene 
Pentachlorophenol R Per-cent--r-eceveFy--<1.(}%-~n-bJi.Rd.-QG 

sample-c-Data-unusat»e-,. 
Blind QC sample recovery <1 0%. 

Benz-o{a)pyrene UJ Two of three base/neutral surrogate 
Bis(2 chloroethyl)ether samples below acceptance criteria. 

Diben-zo(a;tt)anthr-a-cene ;--data---t:Jsabi-Hty-qt~esti-enable 

Base/neutral Organics 
Benzoic acid R One acid surrogate sample below 

4-Chloro-3-methylphenol recovery limit. 
a-Chlorophenol 

2,4,-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 

2-Methyl-4,6-dinitrophenol 
2-Methylphenol 
4-Methylphenol 
2-Nitrophenol 
4-Nitrophenol 

Pentachlorophenol 
Phenol 

2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

---
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TABLE 4-20 
SUMMARY OF DATA USABILITY PROBLEMS FOR PRS 18-003(f) 

I 
Request Sample Location 

No. No. No. 
18623 AAB4640 18-1240 

AAB4642 18-1241 
AAB4644 18-1241 
AAB4646 18-1241 

--- ----~-------------

I * See Section 3.1 for a description of the data qualifiers. 
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Sample 
Type 
Initial 

Calibration 

Continuing 
Calibration 

Blind QC 

Continued 

Analytes Qualifier* Comments 

Acetone UJ Beyond the 30% RSD control 
2-Butanone limits, resulting in a change in 

Chloroethane instrument sensitivity 
2-Hexanone 

Trichlorofluoromethane 
Carbon Disulfide UJ Beyond the 25%D control limit, 
Chloromethane resulting in a decrease in 

instrument sensitivity 
4-Methyl-2-pentanone UJ Blind QC sample concentration . 

Trichloroethene below the established lower limit j 

of50% 1 
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PRS 18-003(g) 

Section 4.1.6.3.1 is modified as follows: 

~!!Qf!Jgf.li!!§:······T-he-·ifler.ganffi.-data-~ad-fle-.QAI-QG.problems-tllat-aff-eGted--data-usability-, 
INORGANICS. The QAJQC samples collected along with the field samples at this PRS included 
one rinsate blank, three trip blanks, one field blank, and two sets of field duplicates. In addition, 
routine laboratory QAJQC samples were prepared and analyzed with each batch of samples. The 
inorganic results had no QAIQC problems and the data are usable as reported. The QAJQC 
mechanisms were effective in ensuring the reliability of measured data within expected limits of 
sampling and analytical error. 

A comparison of the inorganics with background was not done for those analytes detected in the septic 
tank (see Section 3.2.1 ). The inorganics detected in the groundwater were compared with the site
specific background values (when available), while detected inorganics in the soils were compared with 
background UTLs (Table 4-24). lnorganics outside the septic tank that either were less than background 
values or were undetected were eliminated as COPCs. 

Chromium was detected in the surrounding soil at a level slightly higher (34.3 mg/kg) than its 
background UTL ( 34.2 mg/kg) but less than the site-specific background value (54.2 mg/kg). Therefore, 
chromium was not retained as a COPC; however, it was carried forward to the SAL comparison stage 
because it was detected in the water within the septic tank. 

None of the inorganics were present at concentrations greater than their SAL. No inorganics were 
subjected to an MCA because they all were detected within the septic tank (see Section 3.2.1 ). 

Qf.-9:~·-·---Sam~es--ffem-wit~ifl--t~e--septic--tank--had·QAIQ.C--preblems--that--affeGted-data--usabiHty, 

ORGANICS. The QAJQC samples collected along with the field samples at this PRS included 
one rinsate blank three trip blanks, one field blank, and two sets of field duplicates. In addition, 
routine laboratory QA/QC samples were prepared and analyzed with each batch of samples. Two 
samples had a QAJQC problem associated with the SVOC analysis, while the VOC results had no 
QAIQC problems. All of the organic analytical data are usable as reported. The QAIQC 
mechanisms were effective in ensuring the reliability of measured data within expected limits of 
sampling and analytical error. 

• Several SVOCs and VOCs that were reported as undetected had detection limits greater than their 
SALs (Appendix D). The detection limits were the normal EQLs because no dilutions or matrix 
interference problems were encountered with these samples. Therefore, the relationship 
between the sample value and the SAL for each analyte was unclear. These compounds were not 
detected in the settl-ing--pit septic tank and, based on available site information, their presence in the 
soil outside the settliflfJ-pit septic tank was unlikely. These compounds were therefore eliminated as 
COPCs because available site information indicated their presence was unlikely. 

• Two SVOC septic tank samples (AAB5928 and AAB5929) had a QA problem associated with 
the blind QC sample that resulted in One--aflalyte-,. 2,4,6-trichlorophenol llad-.OOditienal--preblems 
wit~---t-he---bliflti---QG---sam~e--that---fesulted--~R-·-the---data being biased low and---data---u-sability---bei-ng 
que-sti-Gnable. The sample result was not qualified and the This analyte was eliminated as a 
COPC because available site information indicated that its presence due to site activities was 
unlikely. 

Data usability for undetected, biased-low analytes that had SALs greater than detection limits was 
unaffected. 

All detected organics were carried forward to the SAL comparison stage (Table 4-24). 

Three SVOCs and twe three VOCs were detected in the septic tank at concentrations greater than their 
SALs and were retained as COPCs. In addition, cis 1,2 dichloroethylene and 1,1 ,2-trichloro-1 ,2,2-
trifluorethane wefe was detected (~R-the--septic--taRk--aoo-ifl--the--soih--r-espeGtively) in the subsurface soil 
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" 
bt:Jt--de---AOt---have---SAbs bel~ its SAL-;--these---allalytes---also---were---ret~ed--as--COP-Cs and was not 
retained as a COPC. The detected organics inside the septic tank that were less than their SALs were 
not subjected to an MCA (Section 3.2.1 )_ The 1,1 ,2-trichloro-1 ,2,2-trifluorethane was also not 
subjected to an MCA because it was the only analyte detected in the soil. 

PRS 18-003(h) 

Section 4.1.7.3.1 is modified as follows: 

lnorganics. The inorganic data had no QNQC problems that affected data usability_ 
INORGANICS. The QA/QC samples collected along with the field samples at this PRS included 
one rinsate blank, and one set of field duplicates. In addition, routine laboratory QAIQC samples 
were prepared and analyzed with each batch of samples. Two samples had QAIQC problems that 
resulted in data qualifiers being assigned to the results for some inorganic analytes. The 
qualification of the data because of QAIQC issues did not affect the sufficiency of the data for 
decision-making purposes because the majority were acceptable and defensible. The QAIQC 
mechanisms were effective in ensuring the reliability of measured data within expected limits of 
sampling and analytical error. 

• Two soil samples from one request number had QA problems associated with the blind QC 
sample that resulted in selenium being qualified as R. The recovery for selenium (>200%) 
was above the upper established limit of 125%. However, because all of the values an! below 
the detection limit, the high bias does not affect the usability of the data as nondetects in the 
screening assessment. 

A comparison of inorganics with background was not done for those analytes detected inside the septic 
tank because such a comparison is not appropriate (see Section 3.2.1 )- No inorganics were detected in 
the soil at concentrations greater than the background UTLs_ The inorganics in the septic tank were 
carried forward to the SAL comparison stage (Table 4-26). The inorganics that were undetected or were 
detected in samples outside the septic tank at concentrations less than the background values were 
eliminated as COPCs. No inorganics were detected in the septic tank at concentrations greater than 
SALs. The inorganics that were below SALs were subjected to an MCA (see below)_ 

Qr.-9:~·-----Two--water--samples-in--the--septiG-tank--had-QAIQC--preblems-that--affeGted-data--u-sabiHty, 
ORGANICS. The QAIQC samples collected along with the field samples at this PRS included 
one rinsate blank, and one set of field duplicates. In addition, routine laboratory QAIQC samples 
were prepared and analyzed with each batch of samples. Two samples had a QAIQC problem 
associated with the SVOC analysis, while the VOC results had no QAIQC problems. All of the 
organic analytical data are usable as reported. The QAIQC mechanisms were effective in 
ensuring the reliability of measured data within expected limits of sampling and analytical error. 

• Several SVOCs and VOCs that were reported as undetected had detection limits greater than their 
SALs (Appendix D). The detection limits were the normal EQLs because no dilutions or matrix 
interference problems were encountered with these samples. Therefore, the relationship 
between the sample value and the SAL for each analyte was unclear. These compounds were not 
detected in the settliR{H}it septic tank and, based on available site information, their presence in the 
soil outside the set«ing-pit septic tank was unlikely_ These compounds were therefore eliminated as 
COPCs. 

• Two SVOC septic tank samples (AAB5928 and AAB5929) had a QA problem associated with 
the blind QC sample that resulted in One analyte, 2,4,6-trichlorophenol had additional problems 
with-the-Mi~ample that resu-U-ed-ifl-t-fle--{'iata being biased low aAd-4at3-llsability-beiA!:} 
questionable. The sample result was not qualified and the TJ:Hs analyte was eliminated as a 
COPC because available site information indicated that its presence due to site activities was 
unlikely. 

Data usability for undetected, biased-low analytes that had SALs greater than detection limits was 
unaffected. 
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All detected organics were within the septic tank, and none were detected at concentrations greater than 
their SALs (Table 4-26). These were subjected to an MCA (see below). 

M.l:!.!ti.P..!~ .. ~b.~.mi~~.L~D.~.!Y.§i.§. No carcinogenic analytes were detected in water samples from the septic 
tank. 

Seven noncarcinogenic analytes in water from the tank met the criteria for inclusion in an MCA (Table 
4-27). The sum of their maximum normalized concentrations is 0.6701, so these analytes were not 
retained as COPes. 

Response to the NOD 
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Table 4-26a is added as follows: 
TABLE 4-26a 

SUMMARY OF DATA USABILITY PROBLEMS FOR PRS 18-003(h) 

Request Sample Location 
No. No. No. 

19171 AAB4700 18-1285 
AAB4703 

15904 AAB5832 18-1046 
AAB5833 

-

• See Section 3.1 for a description of the data qualifiers. 

Response to the NOD 
for TAs -18 and -27 
J97127.97G 

QASample 
Type 

Blind QC 

Blind QC 

----

Analytes Qualifier"' Comments 

Selenium R Blind QC sample recovery above 
the upper target limit of 200%. 

2,4,6-Trichlorophenol Not Blind QC sample recovery below 
Qualified the established lower limit of 50%. 

---·---
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PRS 18-012(a) 

Section 4.2.2.3.1 is modified as follows: 

{!!9.:f!l~!1i~§:;··-T-fle . .j.AOfganic-data-·pr~senteli-fle·.QAtQC..pr-OOJems.t-hat-aff~Gt~d--data-usabi-lity ... 

INORGANICS. The QA/QC samples were collected as part of the drain and outfall aggregate that 
included PRSs 18-012(a), 18-012(b), 18-012(c), and 18-013, along with the field samples at these 
PRSs, and included two sets of field duplicates. In addition, routine laboratory QA/QC samples 
were prepared and analyzed with each batch of samples. The inorganic results had no QA/QC 
problems and the data are usable as reported. The QA/QC mechanisms were effective in 
ensuring the reliability of measured data within expected limits of sampling and analytical error. 

No inorganics were detected; therefore, they were eliminated as COPCs. 

Organics. Both soil samples had Q,A./QC problems that affected data usability (Table 4 30). 
ORGANICS. The QAIQC samples were collected as part of the drain and outfall aggregate that 
included PRSs 18-012(a), 18-012(b), 18-012(c), and 18-013, along with the field samples at these 
PRSs, and included two sets of field duplicates. In addition, routine laboratory QAIQC samples 
were prepared and analyzed with each batch of samples. Two samples had QAIQC problems 
associated with the SVOC data that resulted in data qualifiers being assigned to the results. The 
qualification of the data because of QA/QC issues did not affect the sufficiency of the data for 
decision-making purposes because the majority were acceptable and defensible. The QA/QC 
mechanisms were effective in ensuring the reliability of measured data within expected limits of 
sampling and analytical error. 

• Several SVOCs reported as undetected had detection limits greater than their SALs. The detection 
limits were the normal EQLs because no dilutions or matrix interference problems were 
encountered with these samples. Therefore, the relationship between the sample value and the 
SAL for each analyte was unclear. All but two of these compounds were eliminated as COPCs 
because process information suggested that their presence at this site was unlikely as a result of 
site activities. 

• T-he---two--aflatyt-e-s;---beflz-o(a)pyfene--afld---bis(-2-ctHoreethy~)et-hef;··--had---prol:nems---w+th---th~-·-blffiti---QC 
sample that resulted in the data being biased low and data usability being questionable. 
Benze~a}pyr-ene-was--tfle--only--aflalyte--r~aifled-as--a-COPC-because--+ts-preseflce--at-the--site-Get:Jid--be 
reasonably assumed. 

• Two SVOC soil samples from one request number had QA problems associated with the 
blind QC sample that resulted in several analytes being qualified as UJ orR. The analytes 
qualified as UJ included anthracene, benzo(a)pyrene, benzo(g,h,i)perylene, bis(2-
chloroethyl)ether, 2-chloro-3-methylphenol, 4-methylphenol, naphthalene, 
pentachlorophenol, pyrene, 1 ,2,4-trichlorobenzene, and 2,4,6-trichlorophenol. The data are 
usable because the recoveries were sufficient to detect and quantify the analytes if they were 
present. Benzo(a)pyrene was the only analyte initially retained as a COPC because its 
presence at the site could be reasonably assumed based on the runoff from the asphalt 
roofs. The analytes qualified as R were 1 ,2-dichlorobenzene, hexachloroethane, and 2-
methylphenol, and are unusable because the recoveries were <10%, making quantification 
difficult. 

Data usability for undetected, biased-low analytes that had SALs greater than detection limits was 
unaffected. 

Because no organic compounds were detected at this PRS, none were retained as COPCs. 

Response to the NOD 
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Table 4-30 is modified as follows: 

TABLE 4-30 
SUMMARY OF DATA USABILITY PROBLEMS- PRS 18-012(a) 

Request Sample Location 
No. No. No. 

18770 AAB5286 18-1662 
AAB5287 18-1664 

* See Section 3.1 for a description of the data qualifiers. 

Response to the NOD 
for TAs -18 and -27 
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Sample 
Type 

Blind QC 

Analytes Qualifier" 

1 ,2-Dichlorobenzene R 
Hexachlorobenzene 

2-Methylphenol 
Anthracene UJ 

Benzo(a)pyrene 
Benzo(g,h,i)perylene 
Bis(2-chloroethyl)ether 

4-Chloro-3-methylphenol 
4-Methylphenol 

Naphthalene 
Pentachlorophenol 

Pyrene 
1,2,4-Trichlorobenzene 
2,4,6-Trichlorophenol 

-89-

Comments 

Blind QC sample concentration 
recovery < target value of 10%. 

P.erGent-feGov-eries--<--b:Dl-;-data 
usability-q.~:~estiGAable 
Blind QC sample recoveries 
below the established lower 
limit of 50%. 
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PRS 18-012(b) 

Section 4.2.3.3.1 is modified as follows: 

~!!~r!J~f.li~!?:······T-he--iner.gaRffi.-data-nad-ne-.QAJ.QG-f>FGI*ems-that-aff-e{;t-00-·data--usarnlity., 
INORGANICS. The QAJQC samples were collected as part of the drain and outfall aggregate that 
included PRSs 18-012(a), 18-012(b), 18-012(c), and 18-013, along with the field samples at these 
PRSs, and included two sets of field duplicates. In addition, routine laboratory QAIQC samples 
were prepared and analyzed with each batch of samples. The inorganic results had no QA/QC 
problems and the data are usable as reported. The QAIQC mechanisms were effective in 
ensuring the reliability of measured data within expected limits of sampling and analytical error. 

Eight inorganics were detected in the sediments at concentrations greater than the background UTLs 
(Table 4-33). Chromium had a concentration that was less than the site-specific background value for 
soil, which was greater than the background UTL. As a result, chromium was eliminated from further 
consideration. 

None of the inorganics were present at concentrations greater than their SALs. The inorganics detected 
at concentrations less than their SALs were subjected to an MCA (see below). 

Qrg~f.li9.!?:·····T-he-·sedimeAt--saffif)le-s-nad-.QAJ.QG-pr-oblems-t-hat-aff~ct~d--data--usability---{T-able-4-32); 
ORGANICS. The QA/QC samples were collected as part of the drain and outfall aggregate that 
included PRSs 18-012(a), 18-012(b), 18-012(c), and 18-013, along with the field samples at these 
PRSs, and included two sets of field duplicates. In addition, routine laboratory QA/QC samples 
were prepared and analyzed with each batch of samples. Three samples had QA/QC problems 
associated with the SVOC data that resulted in data qualifiers being assigned to the results. The 
qualification of the data because of QAIQC issues did not affect the sufficiency of the data for 
decision-making purposes because the majority were acceptable and defensible. The QA/QC 
mechanisms were effective in ensuring the reliability of measured data within expected limits of 
sampling and analytical error. 

• Several SVOCs reported as undetected had detection limits greater than their SALs. The detection 
limits were the normal EQLs because no dilutions or matrix interference problems were 
encountered with these samples. Therefore, the relationship between the sample value and the 
SAL for each analyte was unclear. These compounds were eliminated as COPCs because process 
information indicated that their presence at this site was unlikely. 

• T-wo----aAaJ.ytes-,----peAtaGhlGrGf}fienGI--and---bis(2-GhlGreeth-y~)et-hef;····had-···Pfebtems---wnh---the----blind---QC 
sample that reslllted---ift--#le-data-beffig-biased---lGw--aAG-4ata-u-sabiHty-~-qi:J&~Gtn 
analyt~s-weFe--eliminat~d--as--COPGs--beG<wse--preGe-ss-.fnfeFmatien--suf)gested---tnat---tneif··f>r-e-senG&-at 
trus-&Re-was-t-lnli-kel~ 

• Three SVOC sediment samples from one request number had QA problems associated with 
the blind QC sample that resulted in several analytes being qualified as UJ, J, or R. The 
analytes qualified as UJ or J included anthracene, benzo(a)pyrene, benzo(g,h,i)perylene, 
bis(2-chloroethyl)ether, 2-chloro-3-methylphenol, 4-methylphenol, naphthalene, 
pentachlorophenol, pyrene, 1,2,4-trichlorobenzene, and 2,4,6-trichlorophenol. The data are 
usable because the recoveries were sufficient to detect and quantify the analytes if they were 
present. All of the analytes were eliminated as COPCs because site information indicates that 
their presence as a result of site activities was unlikely. The analytes qualified as R were 1,2-
dichlorobenzene, hexachloroethane, and 2-methylphenol, and are unusable because the 
recoveries were <1 0%, making quantification difficult. 

Data usability for undetected, biased-low analytes that had SALs greater than detection limits was 
unaffected. 

Several organic compounds were detected in the sediments and compared with their SALs (Table 4-33). 
Seven SVOCs were detected at concentrations greater than SALs. Two additional SVOCs, 
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phenanthrene and benzo(g,'l-r,:')perylene, were detected in the sediment~t did not have SALs. These 
nine analytes were retained as COPCs. Those detected organics present at concentrations less than 
their SALs were subjected to an MCA (see below) . 

.M!J.!t.i.P.[~ __ g_l}~m.[g_gJ...g.IJfl!Y.l?.i.§. Thirteen noncarcinogenic analytes met the criteria for inclusion in an MCA 
(Table 4-34). The sum of the maximum normalized concentrations of these analytes was 1.4677, which 
results in an MCA on a sample-by-sample basis. The maximum normalized concentration, for sample 
AAB5292, totaled 1.4685. Antimony, copper, fluoranthene, lead, mercury, and pyrene contributed at 
least 0.1 to the sum for sample AAB5292, so these analytes were retained as COPCs. No carcinogenic 
analytes met the criteria for inclusion in an MCA. 

Response to the NOD 
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Table 4-32 is modified as follows: 

TABLE 4-32 
SUMMARY OF DATA USABILITY PROBLEMS FOR PRS 18-012(b) 

I 
Request Sample Location 

No. No. No. 
18770 AAB5292 18-1666 

AAB5293 18-1667 
AAB5294 18-1667 

I • See Section 3.1 for a description of the qualifiers 

Response to the NOD 
for TAs -18 and -27 
J97127.97G 

Sample 
Type 

Blind QC 

Analytes Qualifier' 

1 ,2-Dichlorobenzene R 
Hexachlorobenzene 

2-Methylphenol 
Anthracene UJ 

Benzo(a)pyrene 
Benzo(g,h,i)perylene 
Bis(2-chloroethyl)ether 

4-Chloro-3-methylphenol 
4-Methylphenol 

Naphthalene 
Pentachlorophenol 

Pyrene 
1,2,4-Trichlorobenzene 
2,4,6-Trichlorophenol 

-92-

Comments 

Blind QC sample concentration 
recoveries--< target value of 10%. 

P-er-ceRt--r-eseverfe.s--<.-bDb;--data 
t:~sab#ity-q-ue-st-iooable 
Blind QC sample recoveries below 
the established lower limit of 50%. 

\ 
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PRS 18-012(c) 

Section 4.2.4.3.1 is modified as follows: 

~!!9JiJ~!1i~!r.:··.:f."fle-+oorgaAiG·data--llad-·AG·QA/QC.r;>r-oblems-that--aff.eGt-ed--data--usaeif.i.ty, ... Ne--iAGrgaAiGs-were 
deteGted-+A·the--seffimeRts-GelleGted--ffem-th&-elltfall-·at--GOAGeAtfatioos-gfeatef-tllaA-tlle-eaGkgr-ooOO--IJ.T-bs .. 
NJ..e.f-the inorgaffiss-.wefe-elfmifl-ated as COPCs. (See Append~or a comr;>lete-dat&pfeseAtation.) 
INORGANICS. The QA/QC samples were collected as part of the drain and outfall aggregate that 
included PRSs 18-012(a), 18-012(b), 18-012(c), and 18-013, along with the field samples at these 
PRSs, and included two sets of field duplicates. In addition, routine laboratory QA/QC samples 
were prepared and analyzed with each batch of samples. There were no QAIQC problems 
associated with the data, and the data are usable as reported. The QA/QC mechanisms were 
effective in ensuring the reliability of measured data within expected limits of sampling and 
analytical error. 

No inorganics were detected in the sediments collected from the outfall at concentrations greater than 
the background UTLs. All of the inorganics were eliminated as COPCs. (See Appendix D for a complete 
data presentation.) 

Organics. The organic data had no QA/QC problems that affected data usability. All of the organics 
wer-e-el+miAat-ed-as-CGPGs-beGallse-no-Gr.ganfc..Gempot:JAds were detectec:HR-tAe-sedfmeAt&.-
ORGANICS. The QAIQC samples were collected as part of the drain and outfall aggregate that 
included PRSs 18-012(a), 18-012(b), 18-012(c), and 18-013, along with the field samples at these 
PRSs, and included two sets of field duplicates. In addition, routine laboratory QA/QC samples 
were prepared and analyzed with each batch of samples. There were no QA/QC problems 
associated with the data, and the data are usable as reported. The QAIQC mechanisms were 
effective in ensuring the reliability of measured data within expected limits of sampling and 
analytical error. 

All of the organics were eliminated as COPCs because no organic compounds were detected in 
the sediments. 

PRS 18-013 

Section 4.2.5.3.1 is modified as follows: 

±!!2:fiJ~jps. The iAG~Kt-oot-preseflt..aAy.-QA/QC-pret»ems-tflat-af.fected-d-ata-usa-bi#ty,. 
INORGANICS. The QA/QC samples were collected as part of the drain and outfall aggregate that 
included PRSs 18-012(a), 18-012(b), 18-012(c), and 18-013, along with the field samples at these 
PRSs, and included two sets of field duplicates. In addition, routine laboratory QA/QC samples 
were prepared and analyzed with each batch of samples. The inorganic results had no QA/QC 
problems, and the data are usable as reported. The QA/QC mechanisms were effective in 
ensuring the reliability of measured data within expected limits of sampling and analytical error. 

Two inorganics were detected in the backfill at concentrations greater than both the background UTLs 
and the site-specific background values. lnorganics greater than background UTLs were carried forward 
to the SAL comparison stage (Table 4-38). The inorganics that were either undetected or less than 
background UTLs were eliminated as COPCs. 

No inorganics were present at concentrations greater than SALs. The inorganics below SALs were 
subjected to an MCA (see below). 

9.£9EBi~!r.···-A.U-samples-flad-QA/QC-pret»ems-tttat-af-feGted-d-ata-usab#ity---(T-aele-4-3i} 
ORGANICS. The QAIQC samples were collected as part of the drain and outfall aggregate that 
included PRSs 18-012(a), 18-012(b), 18-012(c), and 18-013, along with the field samples at these 
PRSs, and included two sets of field duplicates. In addition, routine laboratory QA/QC samples 
were prepared and analyzed with each batch of samples. Five samples had QA/QC problems 
associated with the SVOC and VOC data that resulted in data qualifiers being assigned to the 
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results (Table 4-37). The ~lification of the data because of QAJQ~sues did not affect the 
sufficiency of the data for decision-making purposes because the majority were acceptable and 
defensible. The QAJQC mechanisms were effective in ensuring the reliability of measured data 
within expected limits of sampling and analytical error. 

• Several SVOCs reported as undetected had detection limits greater than their SALs. The 
detection limits were the normal EQLs because no dilutions or matrix interference problems 
were encountered with these samples. Therefore, the relationship between the sample value 
and the SAL for each analyte was unclear. These compounds were eliminated as COPCs 
because process information indicated that their presence at this site was unlikely. Two 
SVOCs, benzo(a)pyrene and bis(2-chloroethyl)ether, had problems with the blind QC sample (see 
below) that resulted in the data being biased low and data usability being questionable. As-a--r-&sl:llt; 
tfle. .... r-eJ.atioosmp----between.---the----sample----vall:le----afld----tfle.----SAb----fer-----each-----aRatyt-e-----was---·l:IRGleaf-.. 
Benzo(a)pyrene was retained as a COPC because its presence in the backfill was confirmed by a 
second sample. Bis(2-chloroethyl)ether was eliminated because its presence at the site was unlikely. 

Five SVOC soil samples from one request number had QA problems associated with the 
blind QC sample that resulted in several analytes being qualified as UJ ,J, or R. The analytes 
qualified as UJ or J included anthracene, benzo(a)pyrene, benzo(g,h,i)perylene, bis(2-
chloroethyl)ether, 2-chloro-3-methylphenol, 2-chloronaphthalene, 4-methylphenol, 
naphthalene, 1 ,2,4-trichlorobenzene, and 2,4,6-trichlorophenol. The data are usable because 
the recoveries were sufficient to detect and quantify the analytes if they were present. The 
analytes qualified as R were 1,2-dichlorobenzene, hexachloroethane, and 2-methylphenol, 
and are unusable because the recoveries were <1 0%, making quantification difficult. 

Data usability for undetected, biased-low analytes that had SALs greater than detection limits was 
unaffected. 

Several organic compounds were detected in the samples, and all were compared with their SALs (Table 
4-38). Two SVOCs were retained as COPCs: benzo(a)pyrene, which was detected at a concentration 
greater than its SAL; and phenanthrene, which was detected but did not have a SAL. The detected 
organics that were less than their SALs were subjected to an MCA (see below). 

Multiple chemical analysis. At PRS 18-013, backfill from the pit and tank was the only medium from 
which samples were taken. Five noncarcinogenic analytes met the criteria for inclusion in an MCA 
(Table 4-39). The sum of the maximum normalized concentrations of these analytes is 0.1293, so none 
were retained as COPCs. 

Four carcinogenic analytes met the criteria for inclusion in an MCA. The sum of the maximum 
normalized concentrations of these analytes is 1.7899, resulting in the conduct of an MCA on a sample
by-sample basis. The maximum normalized concentration, for sample AAB5309, totaled 1.7863. 
Benzo(a)anthracene and benzo(b)fluoranthene each contributed at least 0.1 (0.8 and 0.97, respectively) 
to the sum for sample AAB5309, so these analytes were retained as COPCs. 
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Table 4-37 is modified as follows: 

TABLE 4-37 
SUMMARY OF DATA USABILITY PROBLEMS FOR PRS 18-013 

Request Sample Location 
No. No. No. 

18997 AAB5307 18-1680 
AAB5308 18-1681 
AAB5309 18-1682 
AAB5310 18-1683 
AAB5321 18-1770 

I • See Section 3.1 for a description of the data qualifiers. 

Response to the NOD 
for TAs -18 and -27 
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Sample 
Type 

Blind QC 

Analytes Qualifier* Comments 

1 ,2-Dichlorobenzene R Blind QC sample concentration 
Hexachlorobenzene recoveries <1 0% of target value. ·i·data 

2-M ethyl phenol blnblsaele 
Anthracene UJ orJ Blind QC sample GGAGentfaUoo 

Benzo(a}pyrene recoveries <-l-t>bT-Gata-u-saeiJ.ity 
Benzo(g,h,i)perylene qblestionaele below the established 
Bis(2-chloroethyl)ether lower limit of 50%. 

4-Chloro-3-methylphenol 
2-Chloronaphthalene 

I 
4-Methylphenol 

Naphthalene 
1 ,2,4-Trichlorobenzene 
2,4,6-Trichlorophenol 

--
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PRS 18-002(a) 

Section 4.4.1.3.1 is modified as follows: 

!B:9JQ~!!i~§.-·····The--iAer.gaA-ic-data-.t:Jad--Re-.QAJ.QC-PfGblems-that--aff-ect.OO--data--usa9ility-, 
INORGANICS. The QAIQC samples collected along with the field samples at this PRS included 
one rinsate blank and one performance evaluation sample for the inorganics. In addition, routine 
laboratory QA/QC samples were prepared and analyzed with each batch of samples. The 
inorganic results had no QAIQC problems, and the data are usable as reported. The QAIQC 
mechanisms were effective in ensuring the reliability of measured data within expected limits of 
sampling and analytical error. 

A number of inorganics were detected in the collected soil samples. Although many of the samples were 
composites of either two or four grabs, no adjustment was made for this in the data comparison (see 
Section 4.4). Because none of the inorganics exceeded either background UTL or site-specific 
background values, neither a SAL comparison nor an MCA were conducted, and no inorganic COPCs 
were retained. 

Qr.-g~.----F-i-ve--seU--samples-were-.t:Jekl--fo.r--5~---days-beyood--t.t:Je--r-ecemmeRded---1-4-day--e~raGtieA--IlGidiAg 

time---aRd---fer---1--1-4--day-s--beyood--tlle--40-day--aAalytiGal--.t:Jeklffig--time-,-----BeGau-se--ef--the---ex.cessi-ve--.t:Jeklffig 
time-s,data-Ysability for these-samples-wa-s-qu-est-ionable_ However, two HE----.ceAstitu-eAts-wer-EKiet-ected 
iA--one--sample-aRd--wer-e--St:JbjeGted-te-tlle-SAh-.cemparisGn-, 
ORGANICS. The QA/QC samples collected along with the field samples at this PRS included 
one rinsate blank and one performance evaluation sample for the inorganics. In addition, routine 
laboratory QAIQC samples were prepared and analyzed with each batch of samples. Twelve 
samples had QA/QC problems associated with the HE data that resulted in data qualifiers being 
assigned to the results. The qualification of the data because of QAIQC issues did not affect the 
sufficiency of the data for decision-making purposes because the majority were acceptable and 
defensible. The QA/QC mechanisms were effective in ensuring the reliability of measured data 
within expected limits of sampling and analytical error. 

• Five HE soil samples from one request number had QA problems associated with the blind 
QC sample that resulted in several analytes being qualified as UJ. The analytes included m
nitrotoluene, o-nitrotoluene, p-nitrotoluene, and tetryl(methyl-2,4,6-trinitrophenylnitramine). 
The data are usable because the recoveries were sufficient to detect and quantify the 
analytes if they were present. 

• Seven HE soil samples from one request number had a problem with the holding time for HE 
analysis. The recommended 14-day extraction holding time and the 40-day analytical holding 
time were exceeded by 51 days and 114 days, respectively, which resulted in the analytes 
being qualified as UJ or J. However, because the soil samples were kept frozen before 
extraction, the extraction holding time can be extended up to 8 weeks (and probably longer). 
Additional sampling will be conducted to evaluate the effects of the missed holding times. 
Following extraction, the samples were preserved and stored at 4°C to inhibit bacterial 
growth and prevent photodegradation of the analytes. This process appears to stop 
decomposition of material for at least 71 days (or longer). Two HE constituents were 
detected in one soil sample and were subjected to the SAL comparison. 
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One HE compound, nitrobe~ne, was detected in two soil samples. Th~ample values were compared 
with the SAL, and one value was found to be greater than the SAL (AAB4880 = 7.03 mg/kg vs. SAL = 
5.3 mg/kg). As a result, nitrobenzene was retained as a COPC. The HE sample AAB4954 had detected 
concentrations of 2,4-dinitrotoluene (2,4-DNT) and 2,6-dinitrotoluene (2,6-DNT) that were below the 
SALs of 1.0 mg/kg. These analytes were eliminated as COPes, and no other HE compounds were 
detected in the soil. 
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Table 4-42a is added as follows: 

TABLE 4-42a 
SUMMARY OF DATA USABILITY PROBLEMS FOR PRS 18-002(a) 

Request Sample No. Location 
No. No. 

18876 AAB4916 18-1367 
AAB4925 18-1370 
AAB4934 18-1380 
AAB4935 18-1385 
AAB4944 18-1391 
AAB4953 18-1700 
AAB4954 18-1703 

18914 AAB4861 18-1300 
AAB4862 18-1303 
AAB4871 18-1310 
AAB4880 18-1322 
AAB4889 18-1331 

I • See Section 3.1 for a description of the data qualifiers. 
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Type 
N/A 

Blind QC 

Analytes Qualifier"' Comments 

All HE UJ orJ Recommended extraction and 
analytical holding times 
exceeded. 

m-Nitrotoluene UJ Blind QC sample concentration 
o-Nitrotoluene below the established lower 
p-Nitrotoluene limit of 50%. 

Tetryl(methyl-2,4,6-
trinitrophenylnitramine) 

--
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PRS 18-002(b) 

Section 4.4.2.3.1 is modified as follows: 

!f!QmaR«:>s. The inorgaRiG-data had no QA/QC problems-that-a.f.feGte<Hiata-usability,-
INORGANICS. The QAIQC samples collected along with the field samples at this PRS included 
two rinsate blanks, two sets of field duplicates, and one performance evaluation sample for the 
inorganics. In addition, routine laboratory QAIQC samples were prepared and analyzed with 
each batch of samples. Thirty-one samples had QAIQC problems associated with the inorganic 
data that resulted in data qualifiers being assigned to the results. The qualification of the data 
because of QAIQC issues did not affect the sufficiency of the data for decision-making purposes 
because the majority were acceptable and defensible. The QAIQC mechanisms were effective in 
ensuring the reliability of measured data within expected limits of sampling and analytical error. 

• Thirty-one soil samples from three request numbers had QA problems associated with the 
blind QC samples that resulted in several analytes being qualified as UJ, J, orR. These 
analytes included aluminum (23 samples), beryllium (7 samples), chromium (31 samples), 
nickel (8 samples), potassium (8 samples), and selenium (16 samples). The recoveries for all 
aluminum results and 23 chromium results were below the established lower limit of 75%. 
The biases associated with these data did not affect the data comparisons because the 
detected analytes were a factor of two or more below their background UTLs or SALs. In 
addition, the recoveries were sufficient to detect and quantify the undetected analytes if they 
were present. The recoveries for the all beryllium, nickel, and potassium results, as well as 8 
chromium results, were above the upper established limit of 125%. These data were qualified 
as UJ or J and are usable because the results are biased high. The recovery for the selenium 
results was >200% and they are qualified as R. However, because all of the values are below 
the detection limit, the high bias does not affect the usability of the data as nondetects in the 
screening assessment. 

• Twenty-four soil samples from two request numbers had QA problems associated with the 
laboratory control samples (LCS) that resulted in sodium data in 8 samples and thallium data 
in 16 samples being qualified as UJ. The recoveries for these analytes were below the 
established lower limit of 80%. The data are usable because the recoveries were sufficient to 
quantify the analytes if they were present. In addition, the detection limits for thallium are a 
factor of five or more below the SALs. As a result, the low bias due to the LCS recoveries 
does not affect the data comparison. 

• Eight soil samples from one request number had a problem with the holding times for 
mercury analyses. The holding time for mercury (28 days) was exceeded by less than twice 
the holding time and the data were qualified as UJ (EPA 1994, 1206). The data are usable 
because the samples were properly stored, thereby minimizing degradation. In addition, all 
of the data were nondetects, with detection limits at background and more than two orders of 
magnitude below SAL. Additional sampling will be conducted to evaluate the effects of the 
missed holding times. 

A number of inorganics were detected in the collected soil samples. Although many of these samples 
were composites of either two or four grabs, no adjustment for compositing was made in the data 
comparison (see Section 4.4). Concentrations of each analyte found in each sample was compared with 
their background UTLs and site-specific background values. Those inorganics detected at 
concentrations greater than the background UTLs or site-specific background values are presented in 
Table 4-44. 

All of the inorganics detected above background UTLs were below their SALs and were subjected to an 
MCA (see below). 

Q_~HE-dat~r.ootems-tf:lat-af.feGte<Hiata--t:JsabHity~-he-aRalyt«;al-hoktiRg 

time--e.f-40--eay.s--was--e.xGeedee--by--92--days-fGF-sev-eA--soU--samplas,----Dat-a--t:JsabHity--ef:-tllese--sample&-was 
q-t:Jestiooable~G+-i-E-{)f"Q-arHG-s-wer-e-detestee7 
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ORGANICS. The QA/QC~ples collected along with the field sa~les at this PRS included 
two rinsate blanks, two sets of field duplicates, and one performance evaluation sample for the 
inorganics. In addition, routine laboratory QA/QC samples were prepared and analyzed with 
each batch of samples. Thirty-one samples had QA/QC problems associated with the HE data 
that resulted in data qualifiers being assigned to the results. The qualification of the data 
because of QA/QC issues did not affect the sufficiency of the data for decision-making purposes 
because the majority were acceptable and defensible. The QA/QC mechanisms were effective in 
ensuring the reliability of measured data within expected limits of sampling and analytical error. 

• Sixteen HE soil samples from one request number had QA problems associated with the 
blind QC sample that resulted in several analytes being qualified as UJ or R. The UJ qualified 
data were for m-nitrotoluene, p-nitrotoluene, and tetryl(methyl-2,4,6-trinitrophenylnitramine) 
because the recoveries were less than the established lower limit of 50%. The data are 
usable because the recoveries were sufficient to detect and quantify the analytes if they were 
present. The data for o-nitrotoluene and nitrobenzene were R qualified because the 
recoveries were less than 10%. 

• Three HE soil samples from three request numbers had QA problems associated with 
surrogate recoveries that resulted in 4-amino-2,6-dinitrotoluene in one sample being qualified 
as J and all HE analytes in the other two samples being qualified as R. The laboratory has 
not established control limits for the surrogate recovery. The recovery for the one surrogate 
was 340% due to extract evaporation, resulting in possible loss of sample integrity, and the 
data were qualified as unusable. The recovery for the other sample was 176%, the datum for 
4-amino-2,6-dinitrotoluene qualified as J, and usable because the result is biased high. The 
recovery for the third sample was 39% and qualified as R because of the low recovery plus 
holding time problems. 

• Thirteen HE soil samples from two request numbers had a problem with the holding time for 
HE analysis. The recommended 14-day extraction holding time and the 40-day analytical 
holding time were exceeded by 22 days and 1 day, respectively, for seven samples, which 
resulted in the analytes being qualified as UJ. The recommended 40-day analytical holding 
time was exceeded by 92 days for six samples, which resulted in the analytes being qualified 
as UJ. Because the soil samples were kept frozen before extraction, the extraction holding 
time can be extended up to 8 weeks (and probably longer). Following extraction, the samples 
were preserved and stored at 4°C to inhibit bacterial growth and prevent photodegradation of 
the analytes. This process appears to stop decomposition of material for at least 71 days (or 
longer). Therefore, the data for seven samples are usable because the samples were properly 
stored to minimize degradation and the holding times were not grossly exceeded. The data 
for the other six samples should be used with caution because of the extreme exceedance of 
the holding time. 

Several HE compounds were detected in the ott-ler--soil samples collected at PRS 18-002(b) (Table 4-44). 
One HE compound detected, 4-amino-2,6-dinitrotoluene (4-amino-2,6-DNT), did not have a SAL and 
therefore was retained as a COPC. The HE compounds RDX and 2,4,6-trinitrotoluene (2, 4, 6-TNT) were 
detected at concentrations less than their SALs and were subjected to an MCA (see below). 

_MultlP.le chemical anC![ysis. Three noncarcinogenic analytes met the criteria for inclusion in an MCA 
(Table 4-45). The sum of the maximum normalized concentrations of these analytes was 0.0759, so 
none were retained as COPCs. Only one carcinogenic analyte, RDX, met the criteria for inclusion in an 
MCA, so an MCA was not conducted. 
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Table 4-44a is added as follows: 

Request Sample 
No. No. 

18890 AAB4440 
AAB4442 
AAB4444 
AAB4445 
AAB4447 
AAB4449 
AAB4451 
AAB4453 
AAB4455 
AAB4457 
AAB4459 
AAB4461 
AAB4463 
AAB4465 
AAB4467 
AAB4469 

20228 AAB4965 
AAB4966 
AAB4975 
AAB4984 
AAB5032 
AAB5041 
AAB5050 
AAB5059 
AAB4975 

Response to the NOD 
for TAs -18 and -27 
J97127.97G 

TABLE 4-44a 
SUMMARY OF DATA USABILITY PROBLEMS FOR PRS 18-002(b) 

Location Sample Analytes Qualifier" Comments 
No. Type 

18-1075 Blind QC Aluminum UJ orJ Blind QC sample concentration below 
18-1075 Chromium the established lower limit of 50%. 
18-1075 
18-1075 
18-1076 
18-1076 
18-1076 
18-1077 
18-1077 
18-1077 
18-1078 
18-1078 
18-1078 
18-1079 
18-1079 
18-1079 

Selenium R Blind QC sample recovery <10%. 
LCS Thallium UJ Laboratory control sample recoveries 

below the established lower limit of 
80%. 

18-1403 Blind QC Chromium J Blind QC sample concentration below 
18-1405 , the established lower limit of 50%. 
18-1410 
18-1421 
18-1474 
18-1481 
18-1491 
18-1500 
18-1410 Nickel J Blind QC sample concentration below 

the established lower limit of 50%. 
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Request Sample 
No. No. 

20228 AAB4965 
AAB4975 
AAB5050 
AAB5059 
AAB4965 
AAB4966 
AAB4975 
AAB4984 
AAB5032 
AAB5041 
AAB5050 
AAB5059 

20461 AAB4993 
AAB4994 
AAB5003 
AAB5012 
AAB5013 
AAB5022 
AAB5023 

Response to the NOD 
for TAs -18 and -27 
J97127.97G 

TABLE 4-44a 
SUMMARY OF DATA USABILITY PROBLEMS FOR PRS 18-002(b) 

Continued 

Location Sample Analytes Qualifier' Comments 
No. Type 

18-1403 Blind QC Potassium J Blind QC sample concentration below 
18-1410 the established lower limit of 50%. 
18-1491 
18-1500 
18-1403 LCS Sodium UJ Laboratory control sample recoveries 
18-1405 below the established lower limit of 
18-1410 80%. 
18-1421 
18-1474 
18-1481 
18-1491 
18-1500 

N/A Mercury UJ Holding time exceeded. 
18-1431 Blind QC Aluminum UJ orJ Blind QC sample concentration below 
18-1436 Chromium the established lower limit of 50%. 
18-1441 
18-1450 
18-1450 
18-1461 
18-1463 

--

I 

I 

-102- EMlER: 97-145 

i 

\ .. 



Request Sample 
No. No. 

18117 AAB4440 
AAB4442 
AAB4444 
AAB4445 
AAB4447 
AAB4449 
AAB4451 
AAB4453 
AAB4455 
AAB4457 
AAB4459 
AAB4461 
AAB4463 
AAB4465 
AAB4467 
AAB4469 

AAB4457 

19723 AAB5032 

AAB4965 
AAB4966 
AAB4975 
AAB4984 
AAB5041 
AABSOSO 
AAB5059 

Response to the NOD 
for TAs -18 and -27 
J97127.97G 

TABLE 4-44a 
SUMMARY OF DATA USABILITY PROBLEMS FOR PRS 18-002(b) 

Continued 

Location Sample Analytes Qualifier* Comments 
No. Type 

18-1075 Blind QC m-Nitrotoluene UJ Blind QC sample concentration 
18-1075 p-Nitrotoluene below the established lower 
18-1075 Tetryl(methyl-2,4,6- limit of 50%. 
18-1075 trinitrophenylnitramine) 
18-1076 
18-1076 
18-1076 
18-1077 
18-1077 
18-1077 
18-1078 
18-1078 
18-1078 
18-1079 
18-1079 
18-1079 

o-Nitrotoluene R Blind QC sample recovery 
Nitrobenzene <10%. 

18-1077 Surrogate 4-Amino-2,6-dinitrotoluene J Surrogate recovery above the 
upper established limit. 

18-1474 Surrogate All HE R Surrogate recovery very high 
due to possible loss of sample 
integrity from extract 
evaporation. 

18-1403 N/A All HE UJ Recommended extraction and 
18-1405 analytical holding times 
18-1410 exceeded. 
18-1421 
18-1481 
18-1491 
18-1500 
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TABLE 4-44a 
SUMMARY OF DATA USABILITY PROBLEMS FOR PRS 18-002(b) 

Continued 

Request Sample Location 
No. No. No. 

20459 AAB4993 18-1431 

AAB4994 18-1436 
AAB5003 18-1441 
AAB5012 18-1450 
AAB5013 18-1450 
AAB5022 18-1461 
AAB5023 18-1463 

* See Section 3.1 for a description of the data qualifiers 

N/A: not applicable 

Response to the NOD 
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Sample 
Type 

Surrogate 

N/A 

Analytes Qualifier" Comments 

All HE R Surrogate recovery very high due to 
possible loss of sample integrity from 
extract evaporation. 

All HE UJ Recommended extraction and 
analytical holding times exceeded. 
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PRS 27-002 

Section 4.4.3.3.1 is modified as follows: 

tnorgafli-GS;·-+he-·+oorfJaniG-4ata-had-seme-.QAJQG-pFGblems-that-aff8Gted--4ata-t:Jsabftit-y··fT-able-·4-48}, 
The recommended 28 day holding time for mercury was grossly exceeded. 
INORGANtcs. The QA/QC samples collected along with the field samples at this PRS included 
two rinsate blanks, three field blanks, five sets of field duplicates, and one performance 
evaluation sample for the inorganics. In addition, routine laboratory QA/QC samples were 
prepared and analyzed with each batch of samples. Eighty-four samples had QA/QC problems 
associated with the inorganic data that resulted in data qualifiers being assigned to the results 
(Table 4-48). The qualification of the data because of QA/QC issues did not affect the sufficiency 
of the data for decision-making purposes because the majority were acceptable and defensible. 
The QA/QC mechanisms were effective in ensuring the reliability of measured data within 
expected limits of sampling and analytical error. 

• Forty-nine soil samples from five request numbers had QA problems associated with the 
blind QC samples that resulted in several analytes being qualified as UJ, J, or R. The UJ and 
J qualified analytes included aluminum (20 samples), beryllium (2 samples), chromium (38 
samples), lead (5 samples), nickel16 samples), selenium (5 samples), and sodium (7 
samples). The recoveries for all results, except for sodium, were below the established lower 
limit of 75%. The biases associated with these data did not affect the data comparisons 
because the detected analytes were a factor of two or more below their background UTLs or 
SALs. In addition, the recoveries were sufficient to detect and quantify the undetected 
analytes if they were present. The recoveries for the sodium results were above the upper 
established limit of 125% and are usable because the results are biased high. The recoveries 
for 10 of the selenium results were >200% and are qualified as R. However, because all of the 
values are below the detection limit, the high bias does not affect the usability of the data as 
nondetects in the screening assessment. 

• Five soil samples from one request number had QA problems associated with the matrix 
spike samples that resulted in selenium and zinc being qualified as UJ and J, respectively. 
The recoveries in the matrix spike were below the established lower limit of 75%. The biases 
associated with these data did not affect the data comparisons because the results are below 
background UTLs and several orders of magnitude below the SALs. In addition, the blind QC 
sample recoveries were acceptable for these analytes. 

• Four soil samples from one request number had a QA problem associated with the laboratory 
control samples (LCS) that resulted in thallium data being qualified as UJ. The recovery for 
thallium was below the established lower limit of 80%. The data are usable because the 
recovery was sufficient to quantify the analyte if present. In addition, the detection limits for 
thallium are a factor of five or more below the SALs and the blind QC recovery was 
acceptable. As a result, the low bias due to the LCS recoveries does not affect the data 
comparison. 

• Sixty-seven soil samples from five request numbers had problems with the holding time for 
mercury analyses. The holding time for mercury (28 days) was grossly exceeded, i.e., by 
more than twice the holding time, and the data were qualified as R (EPA 1994, 1206). 
Although the samples were properly stored, thereby minimizing degradation, the extreme 
exceedance of the holding time makes the data questionable. In addition, all of the 
acceptable mercury data were nondetects with detection limits below background and more 
than two orders of magnitude below SAL. 

• Eighteen soil samples from two request numbers had problems with the holding time for 
inorganic analyses, excluding mercury. The 180-day holding time for inorganic analyses 
was exceeded by 15 to 23 days. The data are usable because the inorganic material is 
extremely stable under proper storage conditions, which were maintained for these samples, 
and the inorganics will not degrade over very long periods of time. 
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A number of inorganics were detected in the collected soil samples. Although many of the samples were 
composites of either two or four grabs, the analytical results obtained from these composite samples 
were not multiplied by the number of grab samples (see Section 4.4). "Fhose inorganics detected at 
concentrations greater than the background UTLs are presented in Table 4-49. Comparison with the 
site-specific background values found that most of the inorganics were detected at concentrations less 
than these values. The exceptions were chromium, copper, and lead, which were above both 
background values in some samples. The inorganics that were undetected or were less than the 
background UTLs were eliminated as COPCs. 

All of the inorganics detected above background UTLs were below SALs and were subjected to an MCA 
(see below). 

GmaffiGs,--T-he--HE--data-J)feseRt~--QAIQG-Pfoblems-that--may--t:lave--af-feGted-aata--wsa.ffil.ity-{T-abte-4-48-), 
ORGANICS. The QAJQC samples collected along with the field samples at this PRS included 
two rinsate blanks, three field blanks, five sets of field duplicates, and one performance 
evaluation sample for the inorganics. In addition, routine laboratory QAIQC samples were 
prepared and analyzed with each batch of samples. Eighty-four samples had QAJQC problems 
associated with the HE data that resulted in data qualifiers being assigned to the results (Table 4-
48). The qualification of the data because of QAIQC issues did not affect the sufficiency of the 
data for decision-making purposes because the majority were acceptable and defensible. The 
QAIQC mechanisms were effective in ensuring the reliability of measured data within expected 
limits of sampling and analytical error. 

• Thirty-three HE soil samples from three request numbers had QA problems associated with 
the blind QC samples that resulted in several analytes being qualified as UJ or R. The UJ 
qualified analytes included nitrobenzene (18 samples), m-nitrotoluene (4 samples), p
nitrotoluene (4 samples), and tetryl(methyl-2,4,6-trinitrophenylnitramine) (33 samples) 
because the recoveries were less than the established lower limit of 50%. The data are 
usable because the recoveries were sufficient to detect and quantify the analytes if they were 
present. The R qualified analytes included o-nitrotoluene (4 samples) and nitrobenzene (4 
samples) because the recoveries were less than 10%. 

-T-he--data--f-or--two--H6--aAalytes-+A--fowr--samples-wer-e-.qua#f+ed--as-·lHH:Jsabl-e--becau-se--ef--pr-oblems-witt:l 
the blind QC sample. In addition, the recommended extraGtion and analytical holding times for a 
A-u-mber--of.-otner---HE-aAalytes-were--e-xceeded--by--mer-e-tt:laA--60.-day-s--afld·-~-00-day-s;--Fespect~vely,---As-a 
result, most of the HE data were questionable or qualified as unusable. 

• Fifty-two HE soil samples from six request numbers had a problem with the holding time for 
HE analysis. The recommended 14-day extraction holding time and the 40-day analytical 
holding time were exceeded by more than 50 days and 100 days, respectively. The data in 43 
samples were qualified as UJ, while all of the HE analytes in three samples and six HE 
analytes in six samples were qualified as R. Because the soil samples were kept frozen 
before extraction, the extraction holding time can be extended up to 8 weeks (and probably 
longer). Following extraction, the samples were preserved and stored at 4°C to inhibit 
bacterial growth and prevent photodegradation of the analytes. This process appears to stop 
decomposition of material for at least 71 days (or longer). Therefore, the UJ qualified data 
are usable because the samples were properly stored to minimize degradation and the data 
for the other three samples should be used with caution. 

Several HE compounds were detected in the soil samples. As shown in Table 4-49, HMX, RDX, and 
2,4,6-trinitrotoluene were detected at concentrations less than their SALs and were subjected to a MCA 
(see below). Two other compounds- 2-amino-4,6-dinitrotoluene (2-amino-4,6-DNT) and 4-amino-2,6-
dinitrotoluene (4-amino-2,6- DNT) -did not have SALs and were retained as COPCs. 

Multiple chemical analysis. Six noncarcinogenic analytes met the criteria for inclusion in an MCA (Table 
4-50). The maximum normalized concentrations of these analytes totaled 1.2782. When normalized 
concentrations of the analytes were totaled sample by sample, none of the sums exceeded 1. Sample 
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AAB2526 corresponded to t~largest sum of 0.8208. Consequently, n~ of the analytes in the MCA 
were retained as COPCs. 

Only one carcinogenic analyte, RDX, met the criteria for inclusion in an MCA, making an MCA 
unnecessary. 
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Table 4-48 is modified as follows: 

Request Sample No. 
No. 

18632 AAB5070 
AAB5071 
AAB5080 
AAB5089 
AAB5090 
AAB5090 

AAB5070 
AAB5071 
AAB5080 
AAB5089 
AAB5090 

18890 AAB4407 
AAB4409 
AAB4411 
AAB4412 

19170 AAB5118 
AAB5145 
AAB5146 
AAB5155 
AAB5164 
AAB5191 

-

Response to the NOD 
for TAs -18 and -27 
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Location 
No. 

27-1511 
27-1514 
27-1521 
27-1532 
27-1535 
27-1535 

27-1511 
27-1514 
27-1521 
27-1532 
27-1535 
27-1057 

27-1562 
27-1591 
27-1594 
27-1600 
27-1610 
27-1640 

TABLE 4-48 
SUMMARY OF DATA USABILITY PROBLEMS FOR PRS 27-002 

Sample Analytes Qualifier* Comments 
Type 

Blind QC Chromium J Blind QC sample recovery below the 
Lead established lower limit of 75%. 

Sodium J Blind QC sample recovery above the 
established upper limit of 125%. 

Matrix Selenium UJ orJ Matrix Spike recoveries below the 
Spike Zinc established lower limit of 75%. 

Blind QC Aluminum J Blind QC sample recovery below the 
Chromium established lower limit of 75%. 

Selenium R Blind QC sample recovery <1 0%. 
LCS Thallium UJ Laboratory control sample recovery 

below the established lower limit of 80%. 
Blind QC Sodium J Blind QC sample recovery above the 

established upper limit of 125%. 

Selenium R Blind QC sample recovery <1 0%. 
N/A Mercury UJ Holding time exceeded. 

--
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Request Sample No. 
No. 

19680 AAB2468 
AAB2470 
AAB2472 
AAB2474 
AAB2476 
AAB2478 
AAB4389 
AAB4391 
AAB4393 
AAB4414 
AAB4416 
AAB4418 
AAB4420 
AAB4422 
AAB4424 
AAB4432 
AAB4434 
AAB4436 
AAB4420 
AAB4424 

Response to the NOD 
for TAs -18 and -27 
J97127.97G 

Location 
No. 

27-1008 
27-1008 
27-1008 
27-1009 
27-1009 
27-1009 
27-1045 
27-1045 
27-1045 
27-1058 
27-1058 
27-1058 
27-1059 
27-1059 
27-1059 
27-1061 
27-1061 
27-1061 
27-1059 

TABLE 4-48 
SUMMARY OF DATA USABILITY PROBLEMS FOR PRS 27-002 

Continued 

Sample Analytes Qualifier* Comments 
Type 

Blind QC Chromium UJ orJ Blind QC sample recovery below the 
established lower limit of 75%. 

Beryllium J Blind QC sample recovery above the 
established upper limit of 125%. 
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Request Sample No. 
No. 

19680 AAB2468 
AAB2470 
AAB2472 
AAB2474 
AAB2476 
AAB2478 
AAB4389 
AAB4391 
AAB4393 
AAB4414 
AAB4416 
AAB4418 
AAB4420 
AAB4422 
AAB4424 
AAB4432 
AAB4434 
AAB4436 

19798 AAB2461 
AAB4376 
AAB4378 
AAB4380 
AAB4381 
AAB4383 
AAB4385 
AAB4387 
AAB4426 
AAB4428 
AAB4430 

Response to the NOD 
for TAs -18 and -27 
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TABLE 4-48 
SUMMARY OF DATA USABILITY PROBLEMS FOR PRS 27-002 

Location No. Sample Analytes Qualifier Comments 
Type 

27-1008 N/A Mercury R Holding time grossly exceeded. 
27-1008 
27-1008 
27-1009 
27-1009 
27-1009 
27-1045 
27-1045 
27-1045 , 
27-1058 
27-1058 
27-1058 
27-1059 
27-1059 
27-1059 
27-1061 
27-1061 
27-1061 
27-1007 N/A All inorganics, except UJ orJ Holding time exceeded. 
27-1043 mercury 
27-1043 
27-1043 
27-1043 
27-1044 
27-1044 
27-1044 
27-1060 
27-1060 
27-1060 

I 

Mercury R Holding time grossly exceeded. I ---·-- --
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Request Sample No. 
No. 

19944 AAB2480 
AAB2482 
AAB2484 
AAB2486 
AAB2488 
AAB2490 
AAB2524 
AAB2526 
AAB2528 
AAB2529 
AAB4363 
AAB4365 
AAB4367 
AAB4370 
AAB4372 
AAB4374 

19945 AAB2492 
AAB2494 
AAB2496 
AAB2497 
AAB2499 
AAB2501 
AAB2503 

Response to the NOD 
for TAs -18 and -27 
J97127.97G 

~ .. 

TABLE 4-48 
SUMMARY OF DATA USABILITY PROBLEMS FOR PRS 27-002 

Continued 

Location No. Sample Analytes Qualifie~ 

Type 
27-1010 Blind QC Aluminum UJ orJ 
27-1010 Chromium 
27-1010 Nickel 
27-1011 
27-1011 
27-1011 
27-1029 
27-1029 
27-1029 
27-1029 
27-1032 
27-1032 
27-1032 
27-1033 
27-1033 
27-1033 

N/A Mercury R 
27-1015 N/A All inorganics, except UJ orJ 
27-1015 mercury 
27-1015 
27-1015 
27-1016 
27-1016 
27-1016 

Mercury R 

-111-

Comments 

Blind QC sample recoveries below 
the established lower limit of 75%. 

I 
I 

Holding time grossly exceeded. 
Holding time exceeded. 

Holding time grossly exceeded. 
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Request Sample No. 
No. 

19969 AAB2506 
AAB2508 
AA82510 
AAB2512 
AAB2514 
AAB2516 
AAB2518 
AAB2520 
AAB2522 
AA82531 
AA84353 
AAB4355 
AA84357 
AAB4359 
AA84361 

17731 AAB2468 
AAB2470 
AAB2472 
AAB2474 
AAB2476 
AAB2478 
AAB4389 
AAB4391 
AAB4393 
AAB4414 
AAB4416 
AAB4418 
AAB4420 
AAB4422 
AAB4424 
AAB4432 
AAB4434 
AAB4436 

----------

Response to the NOD 
for TAs -18 and -27 
J97127.97G 

TABLE 4-48 
SUMMARY OF DATA USABILITY PROBLEMS FOR PRS 27-002 

Continued 

Location No. Sample Analytes Qualifier* 
Type 

27-1017 N/A Mercury R 
27-1017 
27-1017 
27-1018 
27-1018 
27-1018 
27-1019 
27-1019 
27-1019 
27-1030 
27-1030 
27-1030 
27-1031 
27-1031 
27-1031 
27-1008 Blind QC Nitrobenzene UJ 
27-1008 Tetryl(methyl-2,4,6-
27-1008 trinitrophenylnitramine) 
27-1009 
27-1009 
27-1009 
27-1045 
27-1045 
27-1045 
27-1058 
27-1058 
27-1058 
27-1059 
27-1059 
27-1059 
27-1061 
27-1061 
27-1061 

-112-

Comments 

Holding time grossly exceeded. 

! 

I 

Blind QC sample recovery below 
the established lower limit of 
50%. 
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Request Sample No. 
No. 

17735 AAB2461 
AAB4376 
AAB4378 
AAB4380 
AAB4381 
AAB4383 
AAB4385 
AAB4387 
AAB4426 
AAB4428 
AAB4430 

18069 AAB5099 
AAB5108 
AAB5109 

18117 AAB4407 
AAB4409 
AAB4411 
AAB4412 

18551 AAB5118 
AAB5145 
AAB5146 
AAB5155 
AAB5164 
AAB5191 

-- --

Response to the NOD 
for TAs -18 and -27 
J97127.97G 

TABLE 4-48 
SUMMARY OF DATA USABILITY PROBLEMS FOR PRS 27-002 

Continued 

Location No. Sample Analytes Qualifier" 
Type 

27-1007 Blind QC Tetryl(methyl-2,4,6- UJ 
27-1043 trinitrophenylnitramine) 
27-1043 
27-1043 
27-1043 
27-1044 
27-1044 
27-1044 
27-1060 
27-1060 
27-1060 
27-1541 N/A All HE R 
27-1551 
27-1554 
27-1057 Blind QC m-Nitrotoluene UJ 

p-Nitrotoluene 
Tetryl(methyl-2,4,6-

trinitrophenylnitramine) 

Nitrobenzene R 
o-Nitrotoluene 

27-1562 N/A Tetryl(methyl-2,4,6- R 
27-1591 trinitrophenylnitramine) 
27-1594 4-Amino-2,6-dinitrotoluene 
27-1600 2,6-Dinitrotoluene 
27-1610 
27-1640 

m-Nitrotoluene 
o-Nitrotoluene 
p-Nitrotoluene 

-113-

Comments 

Blind QC sample recovery 
below the established lower 
limit of 50%. 

Holding time grossly exceeded. 

Blind QC sample recoveries 
below the established lower 

! 

limit of 50%. 

NitfG~Re-eet-eGt-at 

GGAGeAtratiGil-<--tafget;-
e-llitre~teGted 
Blind QC sample recoveries < 
target value of 10%. 
HE holding time missed grossly 
exceeded. 
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Request Sample No. 
No. 

18608 AAB5127 
AAB5136 
AAB5173 
AAB5182 

18874 AAB2492 
AAB2494 
AAB2496 
AAB2497 
AAB2499 
AAB2501 
AAB2503 

18879 AAB2506 
AAB2508 
AAB2510 
AAB2512 
AAB2514 
AAB2516 
AAB2518 
AAB2520 
AAB2522 
AAB2531 
AAB4353 
AAB4355 
AAB4357 
AAB4359 
AAB4361 

Response to the NOD 
for TAs -18 and -27 
J97127.97G 

TABLE 4-48 
SUMMARY OF DATA USABILITY PROBLEMS FOR PRS 27-002 

Continued 

Location No. Sample Analytes Qualifier" 
Type 

27-1570 N/A All HE UJ 
27-1580 
27-1620 
27-1630 
27-1015 N/A All HE UJ 
27-1015 
27-1015 
27-1015 
27-1016 
27-1016 
27-1016 
27-1017 N/A All HE UJ 
27-1017 
27-1017 
27-1018 
27-1018 
27-1018 
27-1019 
27-1019 
27-1019 
27-1030 
27-1030 
27-1030 
27-1031 
27-1031 
27-1031 

- -------- --

-114-

Comments 

Holding time exceeded. 

Holding time exceeded. 

Holding time exceeded. 
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Request Sample No. 
No. 

18884 AAB2480 
AAB2482 
AAB2484 
AAB2486 
AAB2488 
AAB2490 
AAB2524 
AAB2526 
AAB2528 
AAB2529 
AAB4363 
AAB4365 
AAB4367 
AAB4370 
AAB4372 
AAB4374 

TABLE 4-48 
SUMMARY OF DATA USABILITY PROBLEMS FOR PRS 27-002 

Continued 

Location No. Sample Analytes Qualifier" 
Type 

27-1010 N/A All HE UJ ot J 
27-1010 
27-1010 
27-1011 
27-1011 
27-1011 
27-1029 
27-1029 
27-1029 
27-1029 
27-1032 
27-1032 
27-1032 
27-1033 
27-1033 
27-1033 

I • See Section 3.1 for a description of the data qualifiers N/A: not applicable 

Response to the NOD 
for TAs -18 and -27 
J97127.97G 
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Comments 

Holding time exceeded. 
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PRS 18-00S(a) 

Section 4.5.1.3.1 is modified as follows: 

ln_9rganics. 
INORGANICS. The QAIQC samples were not collected along with the field samples at this PRS. 
However, routine laboratory QA/QC samples were prepared and analyzed with each batch of 
samples. Five samples had QA/QC problems associated with the inorganic data that resulted in 
data qualifiers being assigned to the results. The qualification of the data because of QA/QC 
issues did not affect the sufficiency of the data for decision-making purposes because the 
majority were acceptable and defensible. The QA/QC mechanisms were effective in ensuring the 
reliability of measured data within expected limits of sampling and analytical error. 

• Five soil samples from one request number had QA problems associated with the blind QC 
sample that resulted in several analytes being qualified as UJ, J, or R. The UJ and J qualified 
analytes included aluminum, chromium, thallium, and vanadium. The recoveries for all 
results were below the established lower limit of 75%. The biases associated with these data 
did not affect the data comparisons because the detected analytes were a factor of four or 
more below their background UTLs and an order of magnitude below SALs. In addition, the 
recovery was sufficient to detect and quantify thallium if present. The recoveries for the 
sodium and selenium results were >200% and are qualified as R. However, because all of the 
values are below the detection limit, the high bias does not affect the usability of the data as 
nondetects in the screening assessment. 

No inorganics were detected in the soil at concentrations greater than the background UTLs; all were 
eliminated as COPCs. 

Qf.-9:~····HE-oompeLmds-wer-e-t-he··GrHY··Grg<mics-fo.r .. whk>ft--aRalyse-s-wer-e-per-feFme9i··AGA&were 
detected-, 
ORGANICS. QA/QC samples were not collected along with the field samples at this PRS. 
However, routine laboratory QAIQC samples were prepared and analyzed with each batch of 
samples. Five samples had QA/QC problems associated with the HE data that resulted in data 
qualifiers being assigned to the results. The qualification of the data because of QAIQC issues 
did not affect the sufficiency of the data for decision-making purposes because the majority were 
acceptable and defensible. The QA/QC mechanisms were effective in ensuring the reliability of 
measured data within expected limits of sampling and analytical error. 

• Five HE soil samples from one request number had QA problems associated with the blind 
QC sample that resulted in several analytes being qualified as UJ. The analytes included m
nitrotoluene, o-nitrotoluene, p-nitrotoluene, and tetryl(methyl-2,4,6-trinitrophenylnitramine). 
The data are qualified because the recoveries were less than the established lower limit of 
50%, and are usable because the recoveries were sufficient to detect and quantify the 
analytes if they were present. 

No organics were detected at this PRS. 

Response to the NOD 
for TAs -18 and -27 
J97127.97G 

-116- EMlER: 97-145 



Table 4-51 b is added as follows: 

TABLE 4-51b 
SUMMARY OF DATA USABILITY PROBLEMS FOR PRS 18-00S(a) 

Request Sample Location 
No. No. No. 

19173 AAB5297 18-1670 
AAB5298 18-1671 
AAB5299 18-1672 
AAB5300 18-1673 
AAB5301 18-1674 

18595 AAB5297 18-1670 
AAB5298 18-1671 
AAB5299 18-1672 
AAB5300 18-1673 
AAB5301 18-1674 

I * See Section 3.1 for a description of the data qualifiers 

Response to the NOD 
for TAs -18 and -27 
J97127.97G 

Sample 
Type 

Blind QC 

Blind QC 

Analytes Qualifier"' Comments 

Aluminum UJ orJ Blind QC sample recovery below 
Chromium the established lower limit of 
Thallium 75%. 

Vanadium 

Selenium R Blind QC sample recovery less 
Sodium than 10%. 

m-Nitrotoluene UJ Blind QC sample recovery below 
o-Nitrotoluene the established lower limit of 
p-Nitrotoluene 50%. 

Tetryl(methyl-2,4,6-
trinitrophenylnitramine) 

---
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PRS 18-01 O(b) 

Section 4.6.1.3.1 is modified as follows: 

~B:2:fiJ~f.li~!?.-······T-he--inar{JaRffi.-data-f)fesent.OO··OO·QAIQC-prablems-that .. affeGted--dat-a .. wsabiUty, 
INORGANICS. The QA/QC samples collected along with the field samples at this PRS included 
one rinsate blank, one set of field duplicates, and one performance evaluation sample for the 
inorganics for the storm drain aggregate. In addition, routine laboratory QA/QC samples were 
prepared and analyzed with each batch of samples. One sample had a QA/QC problem 
associated with the inorganic data that resulted in data qualifiers being assigned to the results 
(Table 4-54). The qualification of the data because of QA/QC issues did not affect the sufficiency 
of the data for decision-making purposes because the majority were acceptable and defensible. 
The QA/QC mechanisms were effective in ensuring the reliability of measured data within 
expected limits of sampling and analytical error. 

• One sediment sample from one request number had a QA problem associated with the 
laboratory control sample (LCS) that resulted in the potassium being qualified as J. The 
recovery was outside the established limits of 80%-120%. The data are usable because the 
recovery was sufficient to quantify the analyte if present. 

Manganese and zinc were detected in the surface soil and sediments at concentrations greater than both 
the site-specific background values and the background UTLS (Table 4-55). Neither of these inorganics 
were present at concentrations greater than SALs and were included in an MCA (see below). lnorganics 
that were either undetected or less than their background UTLs were eliminated as COPCs. 

OriJ-aAiG&.·····Sever-a~·sOO·Samf)les·had-·QAI.QG .. prOOJ.em&·that .. affeGteG·tlata-wsabiUty.fTabfe-4-54..):· 
ORGANICS. The QA/QC samples collected along with the field samples at this PRS included 
one rinsate blank, one set of field duplicates, and one performance evaluation sample for the 
inorganics for the storm drain aggregate. In addition, routine laboratory QA/QC samples were 
prepared and analyzed with each batch of samples. Six samples had QA/QC problems 
associated with the organic data that resulted in data qualifiers being assigned to the results 
(Table 4-54). The qualification of the data because of QA/QC issues did not affect the sufficiency 
of the data for decision-making purposes because the majority were acceptable and defensible. 
The QA/QC mechanisms were effective in ensuring the reliability of measured data within 
expected limits of sampling and analytical error. 

• Several SVOCs that were reported as undetected had detection limits greater than their SALs. The 
detection limits were the normal EQLs because no dilutions or matrix interference problems 
were encountered with these samples. Therefore, the relationship between the sample value and 
the SAL for each analyte was unclear. Most of these The compounds were eliminated as COPCs 
because process information suggested that their presence at this site was unlikely as a result of 
site activities. Ho>A•ever, PAHs were retained as COPCs because their possible presence in runoff 
fH.JRl·f>aved.ar-eas·wa&·li-kely, 

• Six SVOC soil samples from one request number had QA problems associated with the blind 
QC sample that resulted in several analytes being qualified as UJ orR. The analytes qualified 
as UJ included anthracene, 2-chlorophenol, 2-methylphenol, naphthalene, and 1 ,2,4-
trichlorobenzene. The data are usable because the recoveries were sufficient to detect and 
quantify the analytes if they were present. The analyte qualified as R was 1 ,2-
dichlorobenzene because the recovery was <10%, making quantification difficult. 

-Twa.-ana~yt-eS;··Dellza~a)pyr-elle··aOO·dibenz-o(a;h)anthraGeAe;··haG·-atl~lltianal·prablems··with·the·.fntemat 
standard···f>9Fy-ieRe-G~·2····tllat····r-eswlt.OO····iR···t-he····Gata····befAg···bfased-···Ww····afld.···dat.a ... \-Jsatmit·Y····beiAg 
qt-.~estianable,·····BeGawse .. af .. t-tJeif .. pessibl-e-·preseRCe··in·the··fWloff .. ffam··f>av-ed-·-area&;··the-se .. -analytes 
wer-e.r-etaine<t.as.COP.Cs, 

• Two SVOC sediment samples from one request number had QA problems associated with the 
area counts for one internal standard that resulted in several analytes, including 

Response to the NOD 
for TAs -18 and -27 
J97127.97G 
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benzo(a)pyrene and d~nzo(a,h)anthracene, being qualified as 'rf! The data for the target 
compounds associated with the internal standard are usable because recoveries were 
sufficient to detect and quantify the analytes and the sensitivity and responsiveness of the 
instrument were not compromised. Because of the potential for benzo(a)pyrene and 
dibenzo(a,h)anthracene to be present in the runoff from the paved areas drained by this 
outfall, these analytes were initially retained as COPCs. 

Data usability for undetected, biased-low analytes that had SALs greater than detection limits was 
unaffected. 

Several organic compounds were detected in the soil and sediments; none were present at 
concentrations greater than their respective SALs (Table 4-55). One semivolatile organic, phenanthrene, 
was detected but did not have a SAL and was retained as a COPC. Those detected organics that were 
present at concentrations less than their SALs were subjected to an MCA (see below). 

Multiple chemical analysis. Five noncarcinogenic analytes in soil met the criteria for inclusion in an MCA 
(Table 4-56). The sum of the maximum normalized concentrations was 0.1243, so no analytes were 
retained as COPCs. Because bis(2-ethylhexyl) phthalate was the only carcinogenic ana,yte, an MCA for 
this category was not conducted. 

Response to the NOD 
for TAs -18 and -27 
J97127.97G 
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Table 4-54 is modified as follows: 

TABLE 4-54 
SUMMARY OF DATA USABILITY PROBLEMS FOR PRS 18-010(b) 

I 
Request Sample No. Location No. 

No. 
20227 AAB5222 18-1754 

19802 AAB5219 18-1747 
AAB5222 18-1754 

AAB5217 18-1746 
AAB5218 18-1746 
AAB5219 18-1747 
AAB5220 18-1749 
AAB5221 18-1750 
AAB5222 18-1754 

I 
I * See Section 3.1 for a description of the data qualifiers 

Response to the NOD 
for TAs -18 and -27 
J97127.97G 

Sample 
Type 
LCS 

Internal 
Standard 

Blind QC 

Analytes Qualifier* Comments 

Potassium J Laboratory control sample 
recovery outside the established 
limits of 80% to 120%. 

Benzo(a)pyrene UJ Perytefle-G~-2--belew-aGGept-aflGe-Umit;· 
Benzo(b)fluoranthene assooiated--data-.qt:~estieflable 
Benzo(k)fluoranthene Area counts below the acceptance 
Benzo(g,h,i)perylene limit for one internal standard. 
Di-n-octyl phthalate 

Dibenzo(a,h)anthracene 
lndeno(1 ,2,3-cd)pyrene 

Anthracene UJ Blind QC sample recoveries below 
2-Chlorophenol the established lower limit of 50%. 
2-Methylphenol 

Naphthalene 
1 ,2,4-Trichlorobenzene 

1,2-Dichlorobenzene R Blind QC sample concentration < 
target value of 10%. 
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PRS 18-010(c) 

Section 4.6.2.3.1 is modified as follows: 

~!1!?.f!JEf.1i~·····-T-h&·iAGr.gaflffi.-data-tlki--AOt·PfeseAt·afly·QAIQG··Pf"Gblems--tt:tat .. affeGted-tlata-usability, 
INORGANICS. The QAIQC samples collected along with the field samples at this PRS included 
one performance evaluation sample for the in organics for the storm drain aggregate. In addition, 
routine laboratory QAIQC samples were prepared and analyzed with each batch of samples. The 
inorganic results had no QAIQC problems and the data are usable as reported. The QAIQC 
mechanisms were effective in ensuring the reliability of measured data within expected limits of 
sampling and analytical error. 

Two inorganics, copper and mercury, were detected in the sediment at concentrations greater than both 
the background UTL and site-specific background values (Table 4-61). The inorganics that were either 
undetected or less than their background UTLs were eliminated as COPCs. 

Neither copper nor mercury were present at concentrations greater than SALs and were included in an 
MCA (see below). 

Organics. Both soil samples presented QI'JQC problems that affected data usability (Table 4 GO). 
ORGANICS. The QAIQC samples collected along with the field samples at this PRS included 
one performance evaluation sample for the inorganics for the storm drain aggregate. In addition, 
routine laboratory QAIQC samples were prepared and analyzed with each batch of samples. Two 
samples had QAIQC problems associated with the organic data that resulted in data qualifiers 
being assigned to the results (Table 4-60). The qualification of the data because of QAIQC issues 
did not affect the sufficiency of the data for decision-making purposes because the majority were 
acceptable and defensible. The QAIQC mechanisms were effective in ensuring the reliability of 
measured data within expected limits of sampling and analytical error. 

Several SVOCs that were reported as undetected had detection limits greater than their SALs. The 
compounds were eliminated as COPCs because available site information indicated that their presence 
was unlikely. 

• Several SVOCs that were reported as undetected had detection limits greater than their SALs. The 
detection limits were the normal EQLs because no dilutions or matrix interference problems 
were encountered with these samples. Therefore, the relationship between the sample value and 
the SAL for each analyte was unclear. Most of these The compounds were eliminated as COPCs 
because process information suggested that their presence at this site was unlikely as a result of 
site activities. However, PAHs •.vere retained as COPCs because their possible presence in runoff 
fr-om--pavetl--aFeas--was-#k-el-y-.. 

-"l=Ar-ee-anal.ytes, benM(a)pyrene, bis(2-GAiefGett:lyl)-ett:ter:,--anG-pefltashlefep~addffiooal 
prOOJ.e.ms-witA-tfle-bltnG-QG-sample-tt:tat-Fesl:flted-ifl-tt:te-Gata-GeiAg-biaseG-Ww-and-Gata-usability..beffig 
que.st~use-{}f..i.t&.po-s&fble-preseRGe-ifHAe-f-l:lfl&ft-fmm..pavetl-ar-eas,benz.e.(a)pyfefl&-Was 
r-etained-as-a-GGPC. The otller-twG-GHllfKH:lnds--were-e#miflated-because-pr-oces-s--i-nfo.r.matffin 
s-uggesteG-that-their-pr-e-sence at this-site waSUfl#k-ely;-

• Two SVOC sediment samples from one request number had QA problems associated with the 
blind QC sample that resulted in several analytes being qualified as UJ, J, or R. The analytes 
qualified as UJ or J included anthracene, benzo(a)pyrene, benzo(g,h,i)perylene, bis(2-
chloroethyl)ether, 4-chloro-2-methylphenol, 4-methylphenol, naphthalene, 
pentachlorophenol, pyrene, 1 ,2,4-trichlorobenzene, and 2,4,6-trichlorophenol. The data are 
usable because the recoveries were sufficient to detect and quantify the analytes if they were 
present. The analytes qualified as R were 1 ,2-dichlorobenzene, 2-methylphenol, and 
hexachloroethane because the recovery was <10%, making quantification difficult. Because 
of the potential for benzo(a)pyrene to be present in the runoff from the paved areas drained 
by this outfall, this analyte was initially retained as a COPC. The other compounds were 
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' eliminated because pra:ress information suggested that their p~nce as a result of site 
activities was unlikely. 

Data usability for undetected, biased-low analytes that had SALs greater than detection limits was 
unaffected. 

Three organic compounds were detected in the sediments; none were present at concentrations greater 
than their SALs (Table 4-61). One detected SVOC, phenanthrene, did not have a SAL and was retained 
as a COPC. Those detected organics that were present at concentrations less than their SALs were 
subjected to an MCA (see below). 

Multiple chemical analysis. Four noncarcinogenic analytes in sediment met the criteria for inclusion in 
an MCA (Table 4-62). The sum of the maximum normalized concentrations was 0.0160, so no analytes 
were retained as COPCs. No carcinogenic analytes met the criteria for inclusion in an MCA. 

Response to the NOD 
for TAs -18 and -27 
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Table 4-60 is modified as follows: 

TABLE 4-60 
SUMMARY OF DATA USABILITY PROBLEMS FOR PRS 18-010(c) 

I 
Request Sample Location 

No. No. No. 
188970 AAB5227 18-1724 

AAB5228 18-1727 

I * See Section 3.1 for a description of the data qualifiers 

Response to the NOD 
for TAs -18 and -27 
J97127.97G 

Sample 
Type 

Blind QC 

--- -- -

Analytes Qualifier* Comments 

1 ,2-Dichlorobenzene R Blind QC sample concentration 
Hexachlorobenzene recoveries< target value of 10%. 

2-Methylphenol 
Anthracene UJ orJ P.er-Gent recover.fes-<-kO~a 

Benzo(a)pyrene questiooable 
Benzo(g,h,i)perylene Blind QC sample recoveries below 
Bis(2-chloroethyl)ether the established lower limit of 50%. 

4-Chloro-2-methylphenol 
4-Methylphenol 

Naphthalene 
Pentachlorophenol 

Phenanthrene 
Pyrene 

1 ,2,4-Trichlorobenzene 
_ 2,4,6-TrichlorophenoL_ 

--- -- -- -- - -
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PRS 18-010(d) 

Section 4.6.3.3.1 is modified as follows: 

tAGrg!UIWS: 
INORGANICS. The QA/QC samples collected along with the field samples at this PRS included 
one performance evaluation sample for the inorganics for the storm drain aggregate. In addition, 
routine laboratory QAIQC samples were prepared and analyzed with each batch of samples. Two 
sample had QAIQC problems associated with the inorganic data that resulted in data qualifiers 
being assigned to the results (Table 4-65a). The qualification of the data because of QA/QC 
issues did not affect the sufficiency of the data for decision-making purposes because the 
majority were acceptable and defensible. The QA/QC mechanisms were effective in ensuring the 
reliability of measured data within expected limits of sampling and analytical error. 

• Two sediment samples from one request number had QA problems associated with the blind 
QC sample that resulted in aluminum, chromium, and mercury being qualified as UJ or J. 
The recoveries were below the established lower limit of 75%. The biases associated with 
these data did not affect the data comparisons because the detected analytes were a factor of 
three or more below their SALs and recovery was sufficient to detect and quantify the 
analytes if present. 

Two inorganics were detected in the sediments at concentrations greater than both the background UTLs 
and their site-specific background values (Table 4-65). The inorganics that were either undetected or 
less than their background values were eliminated as COPCs. None were present at concentrations 
greater than SALs and were included in an MCA (see below). 

Or§aAiGs-, 
ORGANICS. The QAIQC samples collected along with the field samples at this PRS included 
one performance evaluation sample for the inorganics for the storm drain aggregate. In addition, 
routine laboratory QAIQC samples were prepared and analyzed with each batch of samples. The 
organic results had no QA/QC problems and the data are usable as reported. The QA/QC 
mechanisms were effective in ensuring the reliability of measured data within expected limits of 
sampling and analytical error. 

Several SVOCs in the sediment samples were reported as undetected but had detection limits greater 
than their SALs. The detection limits were the normal EQLs because no dilutions or matrix 
interference problems were encountered with these samples. Therefore, the relationship between 
these data and the SALs for these analytes was unclear. These analytes were eliminated as COPCs 
because they were not likely to be present as a result of site activities. 

Benzo(a)pyrene was detected at a concentration greater than its SAL and phenanthrene was detected 
but did not have a SAL; both were retained as COPCs (Table 4-65). Those present at concentrations 
less than their SALs were subjected to an MCA (see below). 
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.M!J.!~.i.P.!~ .. 9.h~m.i.9.~L~D.a!Y.§i~· i!'our noncarcinogenic analytes in sediments~t the criteria for inclusion in 
an MCA (Table 4-66). The sum of their maximum normalized concentrations was 0.1183, so none of 
these analytes were retained as COPCs. 

Four carcinogenic analytes met the criteria for inclusion in an MCA. The sum of their maximum 
normalized concentrations was 1.3871. The normalized concentrations of these analytes totaled 1 .3871 
for sample AAB5233 and 1.0235 for sample AAB5234. Benzo(a)anthracene, benzo(b)fluoranthene, and 
indeno(1 ,2,3-cd)pyrene contributed at least 0.1 to at least one sample sum, so these analytes were 
retained as COPCs. 
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Table 4-65a is added as follows: 

TABLE 4-65a 
SUMMARY OF DATA USABILITY PROBLEMS FOR PRS 18-010(d) 

Request Sample No. Location 
No. No. 

20272 AAB5233 18-1728 
AAB5234 18-1730 

I * See Section 3.1 for a description of the data qualifiers 

Response to the NOD 
for TAs -18 and -27 
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Sample Analytes Qualifie~ Comments 
Type 

Blind QC Aluminum UJ orJ Blind QC sample recoveries below the 
Chromium established lower limit of 75%. 

Mercury 
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PRS 18-010(e) 

Section 4.6.4.3.1 is modified as follows: 

!!!!!fil~Bi!!J?.-;·····T-he--iAGr.gaflffi.-data-J)fesent-ee .. oo.QA/QC . .prablems-tf:lat .. affeGted--aata--u-sabiUty, 
INORGANJCS. The QA/QC samples collected along with the field samples at this PRS included 
one performance evaluation sample for the inorganics for the storm drain aggregate. In addition, 
routine laboratory QA/QC samples were prepared and analyzed with each batch of samples. The 
inorganic results had no QA/QC problems and the data are usable as reported. The QA/QC 
mechanisms were effective in ensuring the reliability of measured data within expected limits of 
sampling and analytical error. 

Four inorganics were detected in the sediments at concentrations greater than the background UTLs 
(Table 4-70). The concentrations of lead, mercury, and zinc also exceeded the site-specific background 
value; cadmium did not have a site-specific background value. The inorganics that were either 
undetected or less than their background UTLs were eliminated as COPes. 

No inorganics were present at concentrations greater than SALs, so all were included in an MCA (see 
below). 

Organics. The sediment samples had QA/QC problems that affeGted data usability (Table 4 69). 
ORGANICS. The QA/QC samples collected along with the field samples at this PRS included 
one performance evaluation sample for the in organics for the storm drain aggregate. In addition, 
routine laboratory QA/QC samples were prepared and analyzed with each batch of samples. 
Seven samples had QA/QC problems associated with the organic data that resulted in data 
qualifiers being assigned to the results (Table 4-69). The qualification of the data because of 
QAIQC issues did not affect the sufficiency of the data for decision-making purposes because 
the majority were acceptable and defensible. The QAIQC mechanisms were effective in ensuring 
the reliability of measured data within expected limits of sampling and analytical error. 

• Several SVOCs that were reported as undetected had detection limits greater than their SALs. The 
detection limits were the normal EQLs because no dilutions or matrix interference problems 
were encountered with these samples. Therefore, the relationship between the sample value and 
the SAL for each analyte was unclear. Al~-but two of--these The compounds were eliminated as 
COPCs because process information suggested indicated that there is no likely source for these 
compounds aHh+s--site-are not the result of site activities. 

-Benz-o(a)pyrene;··whfGtt-·was .. IJOOetected-fGJ:.four--af-tlle-sev-eA-·samples-taken;··Aad-.a.-proDlem--wiU1--the 
bliAd-.QG--sample--ttlat--resl:dted--fA-·the--aat.a.-being--9iasea--law-and-data--usa9Hity--being-.que.sUooabte--fM 
ttlese---fau-r-----samples,---·····Becau-se---·ttle---·aA-alyte .... was----deteGted----iA····t-he----remaWng.---tllree----samples; 
9eA-2G(a)pyr-eAe--was-retaiAed-.a.s-a--GOPC,· 

• Seven SVOC samples from one request number had QA problems associated with the blind 
QC sample that resulted in several analytes being qualified as UJ, J, or R. The analytes 
qualified as UJ or J included anthracene, benzo(a)anthracene, bis(2-ethylhexyl)phthalate, 1,2-
dichlorobenzene, 1 ,4-dichlorobenzene, 2,4-dinitrotoluene, 2,6-dinitrotoluene, 2-methylphenol, 
4-methylphenol, naphthalene, pentachlorophenol, pyrene, and 1 ,2,4-trichlorobenzene. The 
data are usable because the recoveries were sufficient to detect and quantify the analytes if 
they were present. Benzo(a)pyrene also had low recovery in the blind QC sample, but was 
not qualified because of this QA problem (see next bullet). The analyte qualified as R was 4-
nitrophenol because the recovery was <10%, making quantification difficult. 

• Dibenzo(a,h)anthracene, although reported as undetected, had a problem with internal standards that 
resulted in the data being biased low and data usability being questionable. Because of its possible 
presence in the runoff from paved areas, this analyte was retained as a COPC. 

• Four SVOC samples from one request number had QA problems associated with the area 
counts for one or two internal standards that resulted in several analytes being qualified as 
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UJ or J. The data for t~target compounds associated with the'~ernal standard 
[benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(g,h,i)perylene, di-n
octyl phthalate, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene] are usable because 
recoveries were sufficient to detect and quantify the analytes and the sensitivity and 
responsiveness of the instrument were not compromised. Dibenzo(a,h)anthracene was 
initially retained as a COPC because of its potential to be present in the runoff from the paved 
areas drained by this outfall. Benzo(a)pyrene was retained as a COPC, because it was 
detected in three sediment samples above its SAL. 

Data usability for undetected, biased-low analytes that had SALs greater than detection limits was 
unaffected. 

Two SVOCs, benzo(b)fluoranthene and benzo(a)pyrene, were detected at concentrations greater than 
their SALs and were retained as COPCs (Table 4-70). Two additional SVOCs, benzo(g,h,i)perylene and 
phenanthrene, were detected but did not have SALs and were retained as COPCs. Those detected at 
concentrations less than their SALs were subjected to an MCA (see below) . 

.M!:I.!HP..l~ .. £b.~.mi£9.L.E.n9.!Y..§i.§. Seven noncarcinogenic analytes met the criteria for inclusion in an MCA 
(Table 4-71). The sum of the maximum normalized concentrations of these analytes was 0.2216, so 
they were not retained as COPCs. 

Three carcinogenic analytes met the criteria for inclusion in an MCA. The sum of the maximum 
normalized concentrations was 0.6183, so the analytes were not retained as COPCs. 
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Table 4-69 is modified as follows: 

TABLE 4-69 
SUMMARY OF DATA USABILITY PROBLEMS FOR PRS 18-010(e) 

I 
Request Sample Location 

No. No. No. 
18824 AAB5249 18-1732 

AAB5250 18-1733 
AAB5251 18-1734 
AAB5252 18-1735 
AAB5253 18-1736 
AAB5254 18-1739 
AAB5255 18-1742 

AAB5249 18-1732 
AAB5250 18-1733 
AAB5251 18-1734 
AAB5252 18-1735 

I 
I • See Section 3.1 for a description of the data qualifiers 

Response to the NOD 
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Sample 
Type 

Blind QC 

Internal 
standards 

Blind QC 

Analytes Qualifier"' Comments 

Benzo(a)pyrene UJ orJ Blind QC sample concentration 
Anthracene recoveries below the established 

Benzo(a)anthracene lower limit of 50%. ~tar.get-val{;le;-
Bis(2- data usability questionable 

ethylhexyl)phthalate 
1 ,2-Dichlorobenzene 
1 ,4-Dichlorobenzene 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 

2-Methylphenol 
4-Methylphenol 

Naphthalene 
Phenanthrene 

Pyrene 
1 ,2,4-Trichlorobenzene 

Benzo(a)pyrene UJ orJ tntemal-st-aflgar-Gs Area counts below 
Benzo(b)fluoranthene acceptance limits for one or two 
Benzo(k)fluoranthene internal standards. ;-eata-asseGiated 
Benzo(g,h,i)perylene ttuestienable 
Di-n-octyl phthalate 

Dibenzo(a,h)anthracene 
lndeno(1 ,2,3-cd)pyrene 

4-Nitrophenol R Blind QC sample cenGefltratien 
recovery < target value of 10%. 
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PRS 18-01 O(f) 

Section 4.6.5.3.1 is modified as follows: 

!a~rn:~miQ~-
INoRGANics. The QA/QC samples collected along with the field samples at this PRS included 
one performance evaluation sample for the inorganics for the storm drain aggregate. In addition, 
routine laboratory QAIQC samples were prepared and analyzed with each batch of samples. Two 
samples had QA/QC problems associated with the inorganic data that resulted in data qualifiers 
being assigned to the results (Table 4-73a). The qualification of the data because of QA/QC 
issues did not affect the sufficiency of the data for decision-making purposes because the 
majority were acceptable and defensible. The QA/QC mechanisms were effective in ensuring the 
reliability of measured data within expected limits of sampling and analytical error. 

• Two sediment samples from one request number had QA problems associated with the blind 
QC sample that resulted in several aluminum and chromium being qualified as UJ or J. The 
recoveries were below the established lower limit of 75%. The bias associated with the 
aluminum data did not affect the data comparison because the detected values were an order 
of magnitude or more below its background and chromium recovery was sufficient to detect 
and quantify the analyte if present. 

No inorganics were detected in the sediments at concentrations greater than the background UTLs. All 
of the inorganics were eliminated as COPCs. 

Q[-g~; 
ORGANICS. The QAIQC samples collected along with the field samples at this PRS included 
one performance evaluation sample for the inorganics for the storm drain aggregate. In addition, 
routine laboratory QAIQC samples were prepared and analyzed with each batch of samples. The 
organic results had no QAIQC problems and the data are usable as reported. The QA/QC 
mechanisms were effective in ensuring the reliability of measured data within expected limits of 
sampling and analytical error. 

No organic compounds were detected in the sediments. 
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Table 4-73a is added as follows: 

TABLE 4-73a 
SUMMARY OF DATA QA/QC PROBLEMS FOR PRS 18-010(f) 

Request Sample Location 
No. No. No. 

20461 AAB5262 18-1762 
AAB5263 18-1763 

* See Section 3.1 for a description of the data qualifiers 

Response to the NOD 
for TAs -18 and -27 
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Sample Analytes Qualifier* Comments 
Type 

Blind QC Aluminum UJ orJ Blind QC sample recovery below the 
Chromium established lower limit of 75%. 
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PCO Wells 

Section 4. 7 .1.3.1 is modified as follows: 

!fl!!ffJ~f.lj§~;·····f"-Gf···SOffi8··-of···tlle···5affi~8&;··tA8··f8QUifeG··28-day···AGidiA!J···time···fef···mefGUry···iA··Watef···W8S 
e-xceede~ys,f8Adering the data unusable. 
INORGANICS. The QA/QC samples collected along with the field samples for the PCO wells 
included seven field blanks, seven trip blanks, and four sets of field duplicates. In addition, 
routine laboratory QA/QC samples were prepared and analyzed with each batch of samples. Nine 
samples had QA/QC problems associated with the inorganic data that resulted in data qualifiers 
being assigned to the results (Table 4-75). The qualification of the data because of QA/QC issues 
did not affect the sufficiency of the data for decision-making purposes because the majority were 
acceptable and defensible. The QAIQC mechanisms were effective in ensuring the reliability of 
measured data within expected limits of sampling and analytical error. 

• Three samples from two request numbers had a QA problem associated with the matrix spike 
samples that resulted in calcium being qualified as J. The recovery was slightly below the 
lower established limit of 75% so that the data is only slightly biased low. The data are 
usable because the recovery was sufficient to quantify the analyte and the blind QC sample 
recovery was acceptable. 

• Six groundwater samples from three request numbers had problems with the holding time for 
mercury that resulted in the analyte being qualified as UJ, J, orR. The holding time for 
mercury (28 days) was exceeded by less than twice the holding time for four samples and the 
data were qualified as UJ or J. The data are usable because the samples were properly 
stored, thereby minimizing degradation. In addition, all of the data were an order of 
magnitude or more below the SAL. The holding time for mercury (28 days) was grossly 
exceeded, i.e., by more than twice the holding time, in two samples and the data were 
qualified as R (EPA 1994, 1206). Although the samples were properly stored, thereby 
minimizing degradation, the extreme exceedance of the holding time makes the data 
questionable. 

Concentrations of several inorganics detected in groundwater samples, both filtered and nonfiltered, 
were greater than the site-specific background values. These inorganics, as well as those that did not 
have a site-specific background value, were carried forward to the SAL comparison stage. 

Antimony, which did not have a site-specific background value, was detected in a laboratory duplicate at 
a concentration slightly above the detection limit but was not detected in its corresponding laboratory 
sample. Therefore, it was not considered a concern and was eliminated from further evaluation. 

Manganese was present in nonfiltered samples at wells PCO- 2 and PC0-3 (Locations 36-2021 and 36-
2022, [Figure 4-28]) at concentrations greater than both its SAL and its site-specific background 
concentration (Table 4-76). The inorganics below SALs were not subjected to an MCA because the 
sampling objective was to characterize general groundwater conditions down-gradient from TA-18 rather 
than to evaluate the effects of a specific PRS. 

Qrg~B.i9.~;··-+hr-ee--groom1water--samples-had-QA/QG--preblems--tnat--affected-data--usabi#ty-{table-4-75}, 

ORGANICS. The QAIQC samples collected along with the field samples for the PCO wells 
included seven field blanks, seven trip blanks, and four sets of field duplicates. In addition, 
routine laboratory QAIQC samples were prepared and analyzed with each batch of samples. 
Three samples had QAIQC problems associated with the organic data that resulted in data 
qualifiers being assigned to the results (Table 4-75). The qualification of the data because of 
QA/QC issues did not affect the sufficiency of the data for decision-making purposes because 
the majority were acceptable and defensible. The QAIQC mechanisms were effective in ensuring 
the reliability of measured data within expected limits of sampling and analytical error. 

--Ghr:ysene--aml--peRtaclliGr{}f}AeAGI··Aad··Preblems-wltll--the--bl·ind--.QC--sample--tllat--resuUed--iA··tlle---data 
beiAQ··biased--~Gw--afld--data--usabtlity---DeiAg.-.questffiflable-.-····+nese---analytes--wer-e---elimiAated--beGaUse 
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tReif-r"'*ative--ffisrnllbility.-lff-'watef--made--tReH"--pr-&senG&..fA.-the-.groond-.!er--down canyon -fr-om--+A-Hl 
llAlikely., 

• One SVOC groundwater sample from one request number had QA problems associated with 
the blind QC sample that resulted in 2,4-dinitrophenol being qualified as UJ. Two other 
SVOC groundwater samples had low recoveries in the blind QC sample for chrysene and 
pentachlorophenol, but these analytes were not qualified. The recoveries for all the analytes 
were below the established lower limit of 50%. The data are usable because the recoveries 
were sufficient to detect and quantify the analytes if present.--These analytes were eliminated 
because their presence in the groundwater down-canyon from TA-18 is unlikely. 

• Ben2o{a)aflth racene had a pr:oblem--with-iRtern al sta ndar4--GhfyseRe-G42--t-hat--feSt:Jtted--iR-the-Gata 
beifl€}--biased--lo~satmity-be~aele. This analyte was eUmiflated---beGallse--its 
relative-ifl~lity in wateF-mad!Hts-pFe-seAGe--iR-tRe-gfOU.RGwater down canyon ffo~k~ 

• One SVOC groundwater sample from one request number had QA problems associated with 
the area count for one internal standard that resulted in the target analytes 
(benzo(a)anthracene, butyl benzyl phthalate, chrysene, 3,3'-dichlorobenzidine, fluorene, 
pentachlorophenol, and pyrene) being qualified as UJ. The data for the target compounds 
associated with the internal standard are usable because recoveries were sufficient to detect 
and quantify the analytes and the sensitivity and responsiveness of the instrument were not 
compromised. These analytes were eliminated because their presence in the groundwater 
down-canyon from TA-18 is unlikely. 

• Two SVOC groundwater samples from two request numbers had QA problems associated 
with the surrogates that resulted in several analytes being qualified as R. The recoveries for 
the acid extractable surrogates were less than 1 0% and the acid extractable data are 
unusable. 

• Two SVOC groundwater samples from one request number had a problem with the extraction 
holding time for SVOCs in water that resulted in all SVOC data for these samples being 
qualified as UJ. The 7-day extraction holding time was exceeded by one day. The data are 
usable because the samples were properly stored (4°C in the dark) so degradation was 
minimized. 

• Bis(2-ethylhexyl)phthalate, a common laboratory contaminant, was eliminated because it was 
detected in the method blank and blind QC sample associated with one sample. 

Data usability for undetected, biased-low analytes that had SALs greater than detection limits was un
affected. 

Measured concentrations of 1 ,3-dinitrobenzene (1 ,3-DNB), HMX, and nitrobenzene were less than the 
site-specific background values. Chloroform and m-nitrotoluene were detected in the PCO wells (Table 
4-76) but not in the background wells (see Table 3-2); the concentrations were well below the respective 
SALs. 

All of the detected organics were eliminated from further evaluation. They were not subjected to an MCA 
because the sampling objective was to characterize general groundwater conditions. 
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Table 4-75 is modified as follows: 

TABLE 4-75 
SUMMARY OF DATA USABILITY PROBLEMS FOR THE PCO WELLS 

Request Sample 
No. No. 

19690 AAA9571 
AAA9572 

16797 AAA5984 

16800 AAA5987 
AAA5988 

20530 AAA9587 
20588 AAA9588 

AAA9589 
AAA9590 

16222 AAA5956 

19725 AAA9589 
AAA9590 

16798 AAA5987 
AAA5988 

16792 AAA5984 

Response to the NOD 
for TAs -18 and -27 
J97127.97G 

Well 

PC0-2 

PC0-1 

PC0-3 

PC0-3 
PC0-3 

PC0-3 

PC0-3 

PC0-3 

PC0-1 

Location Sample 
No. Type 

36-2021 N/A 

36-2021 Matrix Spike 

36-2022 

36-2022 N/A 
36-2022 N/A 

36-2022 Surrogates 

36-2022 N/A 

36-2022 Blind 

36-2020 Internal 
standards 

N/A 

Analytes Qualifier* 

Mercury R 

Calcium J 

Mercury UJ 
Mercury UJ orJ 

Acid-extractable R 
organic compounds 

AIISVOCS UJ 

Chrysene Not 
Pentachlorophenol Qualified 

Benzo(a)anthracene UJ 
Butyl benzyl phthalate 

Chrysene 
3,3'-

Dichlorobenzidine 
Fluorene 

Pentachlorophenol 
Pyrene 

Total petroleum Not 
hydrocarbons Qualified 

-134-

Comments 

Holding time grossly 
exceeded. Requi-r-ed--hG!djRg-
time for meroury in water 
e:M:Gee8e8 
Matrix spike recovery below 
the established lower limit 
of75%. 

Holding time exceeded. 
Holding time exceeded. 

Percent recoveries <1 0%. 

Holding time exceeded. 

Blind QC sample 
GGAGeAtfatioR--<-tar.get-vakJe 
recoveries below the 
established lower limit of 
50%. 
Area count for one internal 
standard ef-Ghfysefle-d-t-2 
below acceptance limit. ~ 
questienable 

I 

Sample insufficient for 
I analvsis 

-~ 
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F-

Request Sample 
No. No. 

21184 AAB2542 

AAB2541 

TABLE 4-75 
SUMMARY OF DATA USABILITY PROBLEMS FOR THE PCO WELLS 

Continued 

Well Location Sample Analytes Qualifier"' 
No. Type 

PC0-3 36-2022 Surrogates All Acid-extractable R 
organics 

36-2022 Blind QC 2,4-Dinitrophenol UJ 

* See Section 3.1 for a description of the data qualifiers N/A: not applicable. 
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Recoveries were below 
10%. 
Blind QC sample recovery 
below the established lower 
limit of 50%. 
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LACEF Wells 

Section 4. 7 .2.3.1 is modified as follows: 

!.!!~fiJEBiY.§:···-T-he--inorgaAiG-data--llad-Ao-QA/QG--preblems--that--affeGted-dat-a-usabi#ty, 
INORGANICS. The QA/QC samples collected along with the field samples for the PCO wells 
included nine field blanks, eight trip blanks, and three sets of field duplicates. In addition, 
routine laboratory QA/QC samples were prepared and analyzed with each batch of samples. 
Eleven samples had QA/QC problems associated with the inorganic data that resulted in data 
qualifiers being assigned to the results (Table 4-77). The qualification of the data because of 
QA/QC issues did not affect the sufficiency of the data for decision-making purposes because 
the majority were acceptable and defensible. The QA/QC mechanisms were effective in ensuring 
the reliability of measured data within expected limits of sampling and analytical error. 

• Four groundwater samples from two request numbers had a QA problem associated with the 
matrix spike samples that resulted in calcium being qualified as J. The recovery was slightly 
below the lower established limit of 75% (71%), so that the data is only slightly biased low. 

• One groundwater sample from one request number had a QA problem associated with the 
blind QC sample that resulted in potassium being qualified as J. The recovery was above the 
upper established limit of 125%, and the datum is usable because the result is biased high. 

• Five groundwater samples from one request number had a problem with the holding time for 
mercury that resulted in the analyte being qualified as UJ. The holding time for mercury (28 
days) was exceeded by less than twice the holding time for five samples and the data were 
qualified as UJ (EPA 1994, 1206). The data are usable because the samples were properly 
stored, thereby minimizing degradation. In addition, all of the data were an order of 
magnitude or more below the SAL. 

Several inorganics were detected in the groundwater and compared with the site-specific background 
values (Table 4-78). The inorganics with site-specific background values were not detected at 
concentrations greater than these values. 

Three inorganics were detected in filtered samples at concentrations above the site-specific background 
values for groundwater but less than their respective SALs and were subjected to an MCA (see below). 
lnorganics detected at concentrations less than the site-specific background values were not evaluated 
further. 

Organics. Several groundwater samples had QNQC problems that affected data usability (Table 4 77). 
ORGANICS. The QA/QC samples collected along with the field samples for the PCO wells 
included nine field blanks, eight trip blanks, and three sets of field duplicates. In addition, 
routine laboratory QA/QC samples were prepared and analyzed with each batch of samples. Nine 
samples had QA/QC problems associated with the organic data that resulted in data qualifiers 
being assigned to the results (Table 4-77). The qualification of the data because of QAIQC issues 
did not affect the sufficiency of the data for decision-making purposes because the majority were 
acceptable and defensible. The QA/QC mechanisms were effective in ensuring the reliability of 
measured data within expected limits of sampling and analytical error. 

• Several SVOCs that were reported as undetected had detection limits greater than their SALs. 
The detection limits were the normal EQLs because no dilutions or matrix interference 
problems were encountered with these samples. Most of the compounds were eliminated as 
COPCs because available site information indicated that their presence was unlikely. 
However, some compounds were not eliminated because some of the wells (MW-2, MW-3, 
and MW-4) were in close proximity to and down-gradient from PRS 18-003(a). 

• QA/.QC-.prel:>lems--with--tlle--l:>lind--QC--samples--fer--llexaGiller-ophenel---in--f+ve--.groondwater---samJ»es-·at 
MW4;··MW-2;···MW-3;···aAd--MW-4--aAd--Gh-JYS8Ae---aRd---pentaGhklfeplleflet.--in--twe--etlle-r-··!JfOOAdWater 
samples-at-MW-~--and-MW-2---r-eswlted--in-Gata--bemg--l:>iased--lew-and--usal:>ility--l:>eing-qwestienal:>le,----AJ.J 
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U=tfee--wer-e---elfn:liflat*--ff~--MW-t---beGmJS&--tt.Hs--weU---was-up gradW -fmm---the---S&ttliAg---pft---[-PR-S 
~-8-003(-a)J,-a--potentia~-soofG&-ef..the-se--sempooAds-{F-~fe-4-21},----T-he-y--were--r-etaifled--as--GOP-Gs-for 
MW~;--MW-3-;-afld-MW-4-besause-the-se-wells-wer-e--~Gse-.te-.PR-S--t-8-QQ3(-a)--anG-GGUid-have--feGeivao 
iflplft--ffem--t.ffi&-SGI.ff-68,· 

• One SVOC groundwater sample from one request number had QA problems associated with 
the blind QC sample that resulted in chrysene, fluorene, pentachlorophenol, and pyrene 
being qualified as UJ. Three other SVOC groundwater samples had low recoveries in the 
blind QC samples for hexachlorobenzene (1 sample), and chrysene and pentachlorophenol (2 
samples). However, these analytes were not qualified (chrysene was qualified because of 
internal standard problems as described below). The recoveries for all analytes were below 
the lower established limit of 50%. The data are usable because the recoveries were 
sufficient to detect and quantify the analytes if they were present. All of the analytes were 
eliminated from MW-1 because this well was up-gradient from the settling pit [PRS 18-003(a)], 
a potential source of these compounds (Figure 4-27). Hexachlorobenzene, chrysene and 
pentachlorophenol were retained as potential COPCs for MW-2, MW-3, and MW-4 because the 
SALs were below the detection limits and these wells were close to PRS 18-003(a), which 
could have been a source for these analytes. 

• Several PAHs had a problem 'Nith internal standards in two samples from MVV 1 and MVV 2 and one 
sample from MW 4 that resulted in the data being biased lo·.~ and usability being questionable. 
These PAHs were eliminated for MVV 1 because this well was up gradient from PRS 18 003(a), a 
potential source of these compounds (Figure 4 27). However, they were retained as COPCs for 
MW 2 and MVV 4 because these wells were in close proximity to PRS 18 003(a) and therefore could 
have received input from this source. 

• Five SVOC groundwater samples from three request numbers had QA problems associated 
with the area counts for one or two internal standards that resulted in the target analytes 
being qualified as UJ. The data for the target compounds associated with the internal 
standard are usable because recoveries were sufficient to detect and quantify the analytes 
and the sensitivity and responsiveness of the instrument were not compromised. Several 
analytes, including some PAHs and bis(2-ethylhexyl)phthalate, were retained as potential 
COPCs for MW-2, MW-3, and MW-4 because these wells were in close proximity to. PRS 18-
003(a) and therefore could have received input from this source. These analytes were 
eliminated for MW-1 because this well was up-gradient from PRS 18-003(a), a potential source 
of these compounds (Figure 4-27). 

• F-i-ve--semivelat.fles-had--Q:AI-QG--preblems--with--the--basel-nelftrat--e-xtr-actabie--slfrfegate--oompel.foos--fof 
Gne---sam-ple--fr-om--MW-3;--fesllitiflg--iA--data--being-.ffiased--lew--aAd--usabi-1-it-y--beiAg--que-st.fooable-:--+hese 
anatytes-wer-e--fetaifled--as-GOP.Cs-becal.fse--MW-3--was-Giese.-.to--PRS--ta-003(-a)--aoo--ther-e-fere--GOO!e 
llav-e--r-eGeived-.iflput-fr-om-tllis-soorG&, 

• One SVOC groundwater sample from one request number had QA problems associated with 
the base/neutral extractable surrogate recoveries that resulted in the associated analytes 
being qualified as UJ. The recoveries for surrogates were below the lower acceptance limits. 
The data are usable because the recoveries were sufficient to detect and quantify the 
analytes if they were present. Five semivolatiles from this sample [bis(2-chloroethyl)ether, 
2,4-dinitrotoluene, 2,6-dinitrotoluene, hexachlorobenzene, and indeno(1 ,2,3-cd)pyrene] were 
retained as potential COPCs because MW-3 was close to PRS 18-003(a) and therefore could 
have received input from this source. 

• Two SVOC groundwater samples from one request number had a problem with the extraction 
holding time for SVOCs in water that resulted in all SVOC data for these samples being 
qualified as UJ. The 7-day extraction holding time was exceeded by seven days. The data 
are usable because the samples were properly stored (4°C in the dark) so degradation was 
minimized. 
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• 

• 

• 

......... ...__J 
Three VOC groundwater samples from one request number had 'l:I'A problems associated with 
the relative response factors for the initial and continuing calibrations that resulted in 2-
butanone and 2-chloroethyl-vinylether being qualified as UJ. The data are usable because 
the relative standard deviation control limits were ~30% and the percent difference control 
limits were ~25%0, indicating that instrument sensitivity was not affected. 

Five HE groundwater samples from one request number had a QA problem associated with 
the relative standard deviation for the initial calibration that resulted in RDX being qualified 
as J. The relative standard deviation was above the 20% control limit for RDX. The data are 
usable because the continuing calibration percent difference was acceptable and the 
instrument sensitivity was not affected. 

One HE groundwater sample from one request number had a QA problem associated with the 
surrogate recovery that resulted in all HE analytes being qualified as UJ or J. The recovery 
was below the established lower limit of 35%. The data are usable because the recovery was 
sufficient to detect and quantify the analytes if they were present and the detected analytes 
were below their SALs. 

Data usability for undetected, biased-low analytes that had SALs greater than detection limits was 
unaffected. 

Three HE compounds and two VOCs were detected in the groundwater from the MW wells. HMX and 
RDX were detected at concentrations greater than the site-specific background values (Table 4-78). 
Three other organics -1,2-dichloroethane, m-nitrotoluene, and carbon disulfide- were not detected in 
the up-gradient background wells. Only 1,2-dichloroethane was detected at a concentration greater than 
the SAL and was retained as a COPC. The other organics were subjected to an MCA (see below). 

Multiple chemical analysis. Five noncarcinogenic analytes met the criteria for inclusion in an MCA 
(Table 4-79). The sum of the maximum normalized concentrations of these analytes was 0.2717, so 
none were retained as COPCs. 

RDX was the only carcinogenic analyte that met the criteria for inclusion in an MCA. 
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Table 4-77 is modified as follows: 

TABLE 4-77 
SUMMARY OF DATA USABILITY PROBLEMS FOR LACEF MONITORING WELLS 

Request Well No. 
No. 

16818 MW-1 
MW-2 

16822 MW-3 
MW-4 

18641 MW-4 

20518 MW-1 
MW-2 
MW-3 
MW-4 
MW-3 

16111 MW-1 
MW-2 
MW-3 
MW-4 

16817 MW-1 
MW-2 

Response to the NOD 
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Sample No. 

AAA9539 
AAA9542 

AAA9543 
AAA9544 
AAA9566 

AAA9577 
AAA9578 
AAA9579 
AAA9580 
AAA9582 
AAA5957 
AAA5958 
AAA5959 
AAA5960 
AAA5961 
AAA9539 
AAA9542 

Location Sample 
No. Type 

18-1013 Matrix 
18-2014 Spike 

18-2015 
18-2016 
18-2016 Blind QC 

18-2013 N/A 
18-2014 
18-2015 
18-2016 
18-2015 
18-2013 Blind 
18-2014 
18-2015 
18-2016 

18-2013 Blind 
18-2014 

Analytes Qualifier" Comments 

Calcium J Matrix spike recovery below 
the established lower limit of 
75%. 

Potassium J Blind QC sample recovery 
above the established upper 
limit of 125%. 

Mercury UJ Holding time exceeded. 

Hexachlorobenzene Not Blind QC sample GGAcentFatioo 
I Qualified recovery <-tariJektakle-;-eata 

usabi-lity--questionable below the 
established lower limit of 50%. 

Chrysene Not Blind QC sample GGAGeAtfation 
Pentachlorophenol Qualified recoveries <-lallJ'll·value;-dala 

1 

usability questionable below the 
established lower limit of 50%. 
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Request Well No. 
No. 

16817 MW-1 
MW-2 

16821 MW-3 

MW-3 
MW-4 
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TABLE 4-77 
SUMMARY OF DATA USABILITY PROBLEMS FOR LACEF MONITORING WELLS 

Continued 

Sample No. Location Sample Analytes Qualifier* Comments 
No. Type 

AAA9539 18-2013 Internal Benzo(a)anthracene UJ Area count of two 
AAA9542 18-2014 standards Benzo(a)pyrene internal standards 

Benzo(b)fluoranthene Gt:!Fy-selle-d-1-2 below 
Benzo(g,h,i)perylene acceptance limits. ;-

Benzo(k) fluoranthene Bis(2- data-{:Jsaffility 
ethylhexyl)phthalate questfoflable 

Butyl benzyl phthalate 
Chrysene 

Dibenzo(a,h)anthracene 
Di-n-octyl phthalate 

Initial RDX J Relative standard 
Calibration deviation control 

limit >20%. 
AAA9543 18-2015 Surrogates Bis(2-Ghloroet-hyl)ettler: UJ Surrogate PefGeflt 

2;4-Din-itrot-ohrene recoveries below 
2;6-Din-itrot-ohrene lower established 

He*aGt:lk>foben-zen-e control limits. ;--data 
IAden-o(-1-;-2-;3-cd)pyfeAe ql!estion-al*e 

All Base/neutral organics 
AAA9543 18-2015 Internal Benzo(a)anthracene UJ Area count of two 
AAA9544 18-2016 Standards Benzo(a)pyrene internal standards 

Benzo(b)fluoranthene below acceptance 
Benzo(g,h,i)perylene limit. 

Benzo(k) fluoranthene 
Bis(2-ethylhexyl)phthalate 

Butyl benzyl phthalate 
Chrysene 

Dibenzo(a,h)anthracene 
Di-n-octyl phthalate 
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Request Well No. 
No. 

16821 MW-3 
MW-4 
MW-4 

17057 MW-5 
MW-6 

18068 MW-4 

21148 MW-1 

TABLE 4-77 
SUMMARY OF DATA USABILITY PROBLEMS FOR LACEF MONITORING WELLS 

Continued 

Sample No. Location Sample Analytes Qualifier'" Comments 
No. Type 

AAA9543 18-2015 Blind QC Chrysene UJ Blind QC sample 
AAA9544 18-2016 Fluorene recovery below the 
AAA9545 18-2016 Pentachlorophenol established lower limit of 

Pyrene 50%. 
Initial and 2-Butanone UJ Response factors below 

Continuing 2-Chloroethyl- control limits. 
Calibrations vinylether 

Initial RDX J Relative standard 
Calibration deviation control limit 

>20%. 
Surrogate All HE UJ orJ Surrogate recovery was 

below the established 
lower limit of 35%. 

AAA9555 18-1024 N/A All SVOCs UJ Holding time exceeded. 
AAA9554 18-1023 
AAA9566 18-2016 Internal Benzo(a)pyrene UJ Area count for last internal 

standards Benzo(b)fluoranthene standard below acceptance 
Benzo(g,h,i)perylene I i mit. ;-data--u-sabil-ity 

Benzo(k) fluoranthene ftt-JestiGflable 
Dibenzo(a,h)anthracene 

Di-n-octyl phthalate 
lndeno(1 ,2,3-cd)pyrene 

AAB2533 18-2013 Surrogates Acid-extractable organics R Percent recoveries <10%. 
* See Section 3.1 for a description of the data qualifiers. 
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Wetlands 

Section 4.8.3.1 is modified as follows: 

Concentrations of analytes detected in the wetlands sediment and surface water were compared with the 
respective concentrations in sediment and surface water in wetlands located up-canyon from the 
activities at TA-18 (i.e., WL-1 and WL-3). The maximum detected values for each analyte at these two 
sites was used as the site-specific background values for the wetlands (Table 4-81). If an analyte was 
not detected in the surface water or sediment at WL-1 and WL-3, the background value was assumed to 
be 0. 

~r!!t.fiJEBi!!~···-T-he-+oor~aRiG·dat-a··!}resenteG·flG·.QNQC-pr-obJems-that-aff-eGted--data--l.lsabi-lity-.. 
INORGANICS. The QA/QC samples collected along with the field samples for the PCO wells 
included two rinsate blanks, five field blanks, five trip blanks, and four sets of field duplicates. In 
addition, routine laboratory QAIQC samples were prepared and analyzed with each batch of 
samples. The inorganic results had no QAJQC problems and the data are usable as reported. 
The QAJQC mechanisms were effective in ensuring the reliability of measured data within 
expected limits of sampling and analytical error. 

Several inorganics were detected in WL-4 through WL-8 at concentrations greater than the site-specific 
background values (Table 4-83). Silver, although not detected at the background sites, was detected at 
the downstream wetland sites. None of these analytes were detected at concentrations greater than 
SALs. 

These analytes were eliminated from further consideration. Water quality standards for domestic surface 
water sources have been promulgated for two of these analytes, barium (1 000 J..lg/L) and lead (50 J..lg/L) 
(NMWQCC 1995). Although surface water in the wetlands is not a domestic water source, the measured 
concentrations of these constituents in the water did not exceed the standard. Beryllium, which does not 
have a SAL, was detected at concentrations of 1.3-1.4 mg/kg. Because this is greater than the site
specific background value of 1.0 mg/kg but less than the background UTL, beryllium was not considered 
a concern. The inorganics were not subjected to an MCA because the purpose of this assessment was to 
characterize general water quality conditions in the wetlands. 

Organics. Some organics data had QPJQC problems that affected data usability (Table 4 82). 
ORGANICS. The QAJQC samples collected along with the field samples for the PCO wells 
included nine field blanks, eight trip blanks, and three sets of field duplicates. In addition, 
routine laboratory QA/QC samples were prepared and analyzed with each batch of samples. Two 
samples had QA/QC problems associated with the organic data that resulted in data qualifiers 
being assigned to the results (Table 4-82). The qualification of the data because of QA/QC issues 
did not affect the sufficiency of the data for decision-making purposes because the majority were 
acceptable and defensible. The QA/QC mechanisms were effective in ensuring the reliability of 
measured data within expected limits of sampling and analytical error. 

• Sev-erai--SVOGs--Bfld-.VOCs--that-wer-EHeperted--as--I:IOOeteGted--had--deteGHeR-~iffifts-.g.r-eater-·thaR·tlleir
SA-bs, ..... :r.ner-e-fer-e;··the--relat+oo-st:lip··betweeR··the-··sample--val-lle-·-Bfld···the·-.SA-b···fGr··-eaGR··aflalyte---was 
-l.lflGiear-.-·····-AU---IJut---twe--.SVOCS···W8f8··-elimiflated--·as--GOP-Cs---beGa-l.lse--tt:le---Ratur-e----of···site---aGt+vities 
s~sted-that--their--preseflGe-.ffi.-the--wetlaoos-was-uRii-kely, 

• Several SVOCs and VOCs that were reported as undetected had detection limits greater than 
their SALs. The detection limits were the normal EQLs because no dilutions or matrix 
interference problems were encountered with these samples. Therefore, the relationship 
between the sample value and the SAL for each analyte was unclear. The compounds were 
eliminated as COPCs because available site information indicated that their presence in the 
wetlands was unlikely. 

• Seven SVOC surface water samples from three request numbers had low recoveries in the blind 
QC samples for benzo(a)pyrene (5 samples) and 2,4,6-trichlorphenol (2 samples). However, 
these analytes were not qualified because of the low recoveries, which were below the 
established lower limit of 50%. +we-ana~(a)J)YFeRe-allG-2,4,G-triGhler-opheRGI,ffi-se.v-eral 
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surface water samples~J additional problems with the blind QC ~pie that resulted in the data 
beiAg-biaseG--IG~--\Jsabil-it.y-beiRHI:I&StiGRabl&: The data are usable because the recoveries 
were sufficient to detect and quantify the analytes if present.- Both analytes were eliminated as 
COPCs because their potential presence in the surface water down-canyon from TA-18 as a result 
of site activities was unlikely. 

• One VOC sample from one request number had a QA problem associated with the continuing 
calibration that resulted in 2-butanone being qualified as J. The percent difference was 
above the 25% control limit. The data are usable because the relative response factor was 
~0.05 and sensitivity of the instrument was not affected. 

• One HE sample from one request number had a QA problem associated with blind QC sample 
that resulted in tetryl(methyl-2,4,6-trinitrophenylnitramine) being qualified as J. The method 
blank and QC spike sample contained a peak at the same confirmation retention time as 
tetryl, causing difficulty in confirming or not confirming the presence of analyte in the 
sample. 

Data usability for undetected, biased-low analytes that had SALs greater than detection limits was 
unaffected. 

Toluene, a common laboratory contaminant, was eliminated from further consideration because it was 
detected in the trip and field blanks associated with WL-7. Other compounds, such as HMX and RDX, 
were at concentrations less than the site-specific background values and were eliminated from further 
evaluation. None of the organics were present at concentrations greater than their SALs (Table 4-83) 
and were not subjected to an MCA because the sampling objective was to determine if site activities at 
T A-18 had resulted in the release of materials to the environment 

References: 

EPA (US Environmental Protection Agency}, February 1994. "USEPA Contract Laboratory 
Program National Functional Guidelines for Organic Data Review," EPA540/R-94/012, 
Washington, DC. (EPA 1994, 1205) 

EPA (US Environmental Protection Agency), February 1994. "USEPA Contract Laboratory 
Program National Functional Guidelines for Inorganic Data Review," EPA540/R-94/013, 
Washington, DC. (EPA 1994, 1206) 
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·' 

Table 4-82 is modified as follows: 

TABLE 4-82 
SUMMARY OF DATA USABILITY PROBLEMS FOR THE WETLANDS 

Request Wetland Sample Location 
No. No. No. No. 

15827 WL-8 AAA5901 36-2000 

AAA5902 36-2001 
15959 WL-3 AAA5933 18-2001 

WL-1 AAA5934 18-2002 

15964 WL-1 AAA5945 18-2009 
AAA5946 18-2010 
AAA5947 

15827 WL-7 AAA5911 36-2005 

15867 WL-4 AAA5927 36-2016 

15819 WL-4 AAAS-9-21 36-20-1-S 

* See Section 3.1 for a description of the data qualifiers 
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Sample Analytes Qualifier* 
Type 

Blind QC 2,4,6-Trichlorophenol Not 
Qualified 

Blind QC Benzo(a)pyrene Not 
Qualified 

Continuing 2-Butanone J 
Calibration 

Blind QC Tetryl(methyl-2,4,6- J 
trinitrophenylnitramine) 

SuHG@ates AGid-OrgaRiG-CompG\:JRGS R 

-144-

Comments 

Blind QC sample 
GeAGefltr-atieA-· recovery 
<-target-valt:Je;--data 
u-sability-questienable 
below the established 
lower limit of 50%. 

Blind QC sample 
ooncentfat~Gn- recovery 
<--target--vaHle-;-eata 
t:JsabUit-y-.qt:Jestiooable 
below the established 
lower limit of 50%. 

Percent difference was I 
I 

above the 25% control 
limit. 
Method blank and QC 
spike sample contained 
a peak at the same 
confirmation retention I 

time as tetryl, causing 
difficulty in confirming 
presence of analyte. 
PeFGeAt-FeGeVeFy--Gf--aGid 
St:JFr-ooat-e--wa-s--<-1.().% 
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Comment 1.e.iii. LANL shall provide an explanation of the fields and comments of the analytical results 
in Appendix D. 

LANL Response: 

The following information is added to Appendix D. 

All data in this appendix are from sample analysis at fixed laboratories. Several of the column 
headings are self-explanatory, i.e., analyte, location ID, sample ID, sample value, background 
value, SAL value, units, sample location, and suite, while others may not be as clear. Column 
heading descriptions for these columns are as follows: 

• BEGIN beginning depth from which the sample was collected; 
• END ending depth from which the sample was collected; 
• UNITS the units that accompany the sample depths, i.e., inches (in) or feet (ft); 
• MAT environmental matrix of the sample; SS indicates soil (or sludge from septic 

tanks) and W indicates water, including liquid from septic tanks. 
• S symbol column; blank indicates a detection, and "less than" symbol (<) indicates 

that the analyte was undetected. 
• FIELD CODE identifies QAIQC samples collected during the field investigation. 

FD = field duplicate; 
EB = equipment blank; 
PE = performance evaluation sample; 
FB =trip blank and; 
FR = field blank. 

• LAB CODE identifies laboratory QA/QC samples. 
D = laboratory duplicate 
R = replicate. 

• EPA QUAL qualifier column for data qualifiers provided following data validation. (The 
FIMAD data base did not contain qualifiers for most of the data when Appendix D was 
printed.) 

UJ =undetected estimated; 
J = estimated; 
R = unusable and; 
N = presumptive evidence of presence. 

• TECH CODE presents the analytical technique used in the analysis. 
• REQUEST NUMBER LANL internal numeric applied to the written request sent to an analytical 

laboratory for analysis of a sample or group of samples; 
• REPORT NUMBER LANL internal numeric applied to the written report from the analytical 

laboratory documenting the analytical results for a sample or group of samples. The report 
number provides a reference if the hard copy data package needs to be retrieved. 

Comment 1.e.iv. LANL shall provide a summary of all analytical data in Appendix D regardless of 
nondetectable concentrations. 

LANL Response: 

LANL will ensure that the sampling plans presented in the RFI Report correctly summarize the analyses 
presented in Appendix D. Any variances from the analyses proposed in the RFI Work Plan will be 
included in the revised text referenced in the response to Comment 1.c.i. 

Corrected summaries of samples collected and variances from the sampling plans for each PRS are 
included in Attachment E. 
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Comment 1.e.v. It is not clear if the analytical results presented in Appendix D were obtained from a 
mobile analytical laboratory, an on-site fixed laboratory, an off-site fixed laboratory, or a combination. 
LANL shall revise the appendix to provide this information. 

LANL Response: 

All data in Appendix Dare from fixed analytical laboratories. See also the responses to Comments 1.c.v 
and 1.e.iii. 

2. SPECIFIC COMMENTS 

2.a Background Data Assessment 

Comment 2.a.i. Section 3.2.1 Background Data Comparison: LANL shall use a 95th confidence level of 
the 95 percentile of distribution to compute the UTL. See comment 1.a.iv. [Agreements and Action Items 
from Joint Environmental Protection Agency, Department of Energy, and University of California Meeting 
Held on September 18-19, 1995; EM ER:95-541, dated October 4, 1995] 

LANL Response: 

See response to Comment 1.a.iv. 

Comment 2.a.ii. Section 3.2. 1 Background Data Comparison: All RFI Reports submitted after October 
1, 1996 shall use laboratory-wide background data for screening and risk-based decisions and show the 
comparison to background using the most current, revised background data [Programmatic Issues from 
NODs dated January 16, 1995] 

LANL Response: 

This RFI Report was submitted to EPA in November 1995. At that time, site-wide background data were 
available only for Bandelier Tuff and soils. Applicable background data were and are still not available 
for the alluvial aquifer in Pajarito Canyon, except for that gathered from up-gradient wells as part of this 
RFI. LANL will evaluate any changes in conclusions that result from replacing background values used 
in the RFI Report (including site-specific soil concentrations) with presently available site-wide UTLs. 
See responses to Comment 1.a.iv (use of 95th percentile UTLs) and Comment 2.a.vi (background wells). 

Comment 2.a.iii. Section 3.2. 1: No reference material or discussion is provided regarding where 
site-specific background soil samples were obtained and how the site-specific values were determined for 
comparison. See comment below. 

LANL Response: 

The text in Section 3.2.1 explains that the samples for site-specific background values for soil and 
groundwater were collected from boreholes (completed as wells) located west of TA-18; Figure 3.2 
shows the locations of these wells. The text in that section, Paragraph 3 under Background Wells, 
explains that the maximum value of each analyte detected in the soil or groundwater was used as the 
site-specific background value. There were not sufficient data points to calculate a meaningful 95th 
percentile UTL, and the maximum value is considered to be a conservative estimate. 

Comment 2.a.iv. Section 3.2.1: Because the RFI Report is a "stand-alone" document, a tabulated 
summary of concentrations, a checkplot showing the sampling locations, and a concise oveNiew of the 
methodology for determining the UTL and SAL shall be provided for the both the site-wide and site
specific background information. See comments 1.b.i and 1.b.ii. 
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LANL Response: 

Discussion: 

See response to Comment 1.b.ii regarding checkplots. 

See response to Comment 1.a.v for an overview of how soil SALs are derived. 

Revised Text: 

Section 3.2.1 is modified as follows: 

The initial step in the screening assessment process is the comparison of detected levels of inorganic 
aRa!yte&-with--back{JfGI:J.OO·Valt:~es, .. Afla~yt-es--are--fetaffie<:f .. as-COPCs-.as .. a .. r-e-sult·-Gf-·th-i&·GGmparisoo--t:~siAg 
the following criteria: 

• If the detected value of an analyte is equal to or lower than the background value with which it is 
compareG;··iUs--eliminated-as-a-CGP-C, 

-lf.the-<:tetect-eG-v-alu&·~S·{Jfeatef-tttaR·tlle--back.groliOO-·value;··it·~S·-retailled-as-a-COP-C·aflG·f&·S!Ibjecte<:t 
to the next step in the screening process. 

Th-Gse-inofganic-aflalytes-that are detecte<:t-Gut-00-Rot-fla~k{J.J"GYfld-va~es-are-also-..subjecte<:t-to-the 
SAb·GGrnpafiSGfl., 

Tlle---statistiG··t:JseG··tG·-ref)r-eseRt··backgmu-Rd--.fer-·ffil··the-·fOOfQaRiG··allffiyte&·ffi.·SGi~s--is-·t-he··!!Wer--teffifallGe 
Umft-·(.JJ:+b.}.--Ttte UTL is~f)peF-GGR.ffdeflce-Hmit-.fef-the 99th pefGefltile-Gf-ttte--backgfG\ffiG 
<:tistfibYtiOO··(Ryti .. :f.Q.9§.),··.T-G·Galclliate-·t-he-·lJ+l··vffiu&..for-+OOfgaRie&,..ttte--l-abefatmy-backweYRd--database 
YseG-data-fr.em-soit-s~s-tak.efl-at-exf)ose<:t~s-ifl....a-variety-ef..-bes...A.I:as-Goooty 
looatioRs-neaf-the-f)erimeter-ef-tlle--baboratory-pref)erty, ... {heRgm+re--et .. ffi,·;·fR·f)feJ}BfatioR,.··:f·:t42~, .... NOfle.-Gf 
these-looatioR&.are-witttifl-GY-..1.0.93, 

Inorganic Chemicals 

Detected inorganic chemicals are compared with natural background distributions to determine 
whether they should be retained as COPCs or eliminated from further evaluation. The inorganic 
background data used in this RFI Report are from the following sources: 

• Soil and sediment samples collected throughout Los Alamos County for which chemical 
analyses were performed for certain inorganic (i.e., metal) chemicals (Longmire et al. 1995, 
1142; 1995, 1266). The all-soil-horizon background data set (inclusive of the A, B, and C 
horizons) was used because the soil horizon was not identified during the sampling. See 
Figure 3-2a. 

• Background concentrations of data collected up-canyon from the PRSs being reported. To 
obtain an estimate of the site-specific background concentrations of inorganics, three 
boreholes (two of which were completed as wells) were drilled in Pajarito Canyon, up-canyon 
from any potential release sources at TA-18. The background well locations were in a 
forested meadow area approximately 300 yd west of Building 18-23, alongside the ephemeral 
creek (see Figure 3-2). The soil from the borings was analyzed for target analyte list (TAL) 
metals and mercury. The maximum detected concentration of each analyte was used as an 
estimated background concentration. Estimates of the site-specific background for TA-18 
were obtained because of the presence of other potential contaminant sources up-gradient 
from this technical area. 

Comparisons between site data and site-wide background data are performed by comparing each 
observed concentration datum with a chemical-specific screening value that is the upper 
tolerance limit (UTL). The current background UTL is the 95% upper confidence limit of the 95th 
percentile of the background distribution (Ryti et al. 1996, 1298). 
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Further statistical comparisons are performed for the analytes that exceed their UTLs to 
determine whether statistically significant differences exist between the observed site and 
background datasets. The Gehan/Wilcoxon Rank Sum test, the Quantile test, and the Slippage 
test are used for these evaluations (Gilbert 1987). The Gehan modification of the Wilcoxon Rank 
Sum test is best suited for assessing complete shifts in distribution, whereas the Quantile test is 
better suited for assessing partial shifts. The Slippage test determines the probability of the 
observed number of site concentrations being greater than the maximum background 
concentration, given that the site data originates from the same distribution as the background 
data. Among the three tests, most types of differences between distributions can be determined. 
Observed significance levels (p-values) are reported for the tests. The p-value is the probability 
of observing data at least as different from the typical background data as the actual, observed 
site data, if the site concentration distribution is the same as background. If a p-value is less 
than 0.05, then there is reason to suspect that there is a difference between the background and 
site distributions; otherwise, no difference is indicated and the site concentrations are not 
statistically different from background. These tests are performed only for PRSs that have at 
least four samples, and only for the analytes that have adequate background datasets. For 
example, mercury data is not subjected to these tests because the background dataset is almost 
entirely composed of non-detected data. 

A comparison of the inorganic concentrations detected in the settling pit or septic tanks with background 
UTLs was not conducted because such a comparison is performed only to determine if a release to the 
environment has occurred. Because the contents of the piUtank are confined, they are not related to 
levels in the environment, so a background comparison is not appropriate. 

The background comparison is not routinely performed for organic compounds, which are considered to 
have zero background concentrations. However, for some high explosive (HE) compounds, the 
maximum detected values obtained from sampling at Ti\ 18 background wells (discussed belo•~t1 are 
used as estimates of site specific background concentrations when performing the data comparisons at 
each site. 

e.~.g-~g[Q.Y.mLw..~!J.~L The alluvial aquifer in Pajarito Canyon extends approximately 1 mi up-canyon 
(west) of TA-18. The aquifer is recharged primarily by ephemeral stream flow in the canyon. 
Contaminants from sources west of OU 1093 could be present in the groundwater. 

T-o--abtain·all-estimate--o-f .. tfle--stte-spectfffi.-baGkgroond--cenGeRtr-ations·af--ffiofgalliG-aAd-afgarne-aAalytes-in 
groundwater, samples were collected from three boreholes (two of 'Nhich 'Nere completed as wells) that 
were--dfUied-m--tfle-·alluvium--af--P-ajar-ito--Ganyall;··IJP-GallyeA-·ffGFil·ally--af-.tfle.-pateAti-a!--caAtamiAallt--sour-ees 
at TA 18. The background well locations were in a forested meadow area approximately 300 yd •.vest of 
Buildffig--1-8-23;·-alaA-gsiCe--the-epflem-efal--creek--(see-.f-.igure--3-2),· 

The results of sampling reflect the quality of the shallow groundwater flowing into the area and the 
constituents in the soil up-gradient from all PRSs at TA-18. The maximum detected value of each 
analyte in the soil and groundwater analyzed from these wells were used as estimates of the site-specific 
background concentrations for the data comparisons at each site in OU 1 093. 

lnoraanics. The inorganic results for soil from the background wells were less than the Laboratory 
background UTLs except for thallium and chromium (Table 3-1). 

No background UTLs are available for groundwater, so the inorganic data from the background wells 
were compared with the SALs for water. These data were found to be below SALs except for 
manganese (180 J.Jg/L) and thallium (2 J.Jg/L). These two inorganics were present at elevated 
concentrations in the background wells. The site-specific background values for inorganics are 
presented in Table 3-1. 
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Organic Chemicals 

Background data are not available for organic chemicals. Organic chemicals positively identified 
in one or more samples have been carried forward in the screening assessment process for the 
PRSs in this RFI Report. Chemicals not detected in any sample have been removed from further 
consideration. 

Qr-9:~: The results from the background wells indicated that several organics, primarily HE, were 
detected in the groundwater; one VOC was detected in the soil (Table 3-2). The maximum detected 
values were used as estimates of the site-specific background concentrations for these analytes when 
performing the data comparisons at each site. 

Section 3.2.2 is modified as follows: 

The next step in the screening assessment process is the comparison of detected concentrations with 
SAb&:···+flese--r:isk-basee;··medHI-specific--aGt-iofl..Jevels--ar-e--compar-ed-witll-max-imHm-concen-tr-at+on-s--Gf··an
analyte to determine 'A'hether further evaluation of potential contamination is warranted (LANL 1993, 
1085}, 

f.OF·.SI:JFface-water-··GF·gFGundwater-;--lhe-·SAhs-.are-·basee--GA·fSQI:JiatGFy·~ev-el&;···fOF··SOih··they-.are--caiGU!ated 
using a risk based methodology described in the proposed RCRA Subpart S, Corrective Action for Solid 
Waste--Maflagemeflt-Un-its···{EP-A-4990;-·0432}:···An---aGeition-ai··GOA&ervat+ve--mGffif-iGation---of .. tfle.subpart-S 
methodology was introduced to account for exposure to volatile organic compounds (VOC) volatilizing 
ffOffi··SOii·:···T-Ile-soil-to-aiF·.YOiatil+zaUGn--faGtGF·W3&·GaiGU~ated-based·00··3A·-9QU-3tion---previGed··GY·-l-h&-EP-A 
and chemical specific parameters (LANL 1993, 11 64). 

The SALs for surface water and groundwater are maximum contaminant levels (MCL) promulgated 
I:JAd&r--tfle-Safe-W-ater--Or+n-k+n-Q··A-ct-as-eifeGted--Gy-4Q.-CF-R--264;··SubpaFt··S:···SI:Jbpaft··S·-a~so-+ooicates-tfl-at 
state water quality standards established pursuant to the Clean Water Act, Section 303c, will be used for 
si:Jrface--water---con-st+tuen-t.s---wllen--these---stan-eartl-s---have---been-···establislled···for----the---boey··-Gf···Water---·ifl 
question. If water quality standards have not been established, MCLs will be used as action levels if the 
suffaGe--water--flas-been---de-signatee--as--a--dr.fn-k+n-g--water--·SOI:Jr-ce-.-···FI:Jrtller-,. .. tfle·-state--of.-New-Mex.foo-water 
quality regulations (which take precedence over the Clean 'Nater Act) stipulate that filtered samples shall 
be···UsOO···for---the---oompar+son----of ... .iflofgan-ic---conGe-Rtr-ations---agaiflst-··State---water--qi:Jality···St-aflear-ds, ....... Jfl 
accordance with this, only the inorganic results from filtered samples were used in the SAL comparison 
f-or-suFf-ace-water---am=.l--groi:JRdw-ater--sam~es: 

The screening action levels (SALs) for nonradiological chemicals in soil currently in use are 
based on the EPA Region 9 preliminary remediation goals (PRGs) for residential soil and tap 
water (EPA 1996, 1351). These replace the SALs in use when the RFI Report was prepared, which 
were based on the methodology presented in Subpart S of 40 CFR 264. There are currently no 
screening values for water equivalent to the soil SALs. Instead, reported chemical 
concentrations in surface water and groundwater are compared to the appropriate and applicable 
Native American Pueblo, state, or federal water quality standards for a chemical. 

The Region 9 PRGs are derived by incorporating current EPA toxicity values [i.e., reference 
doses (RfDs) and carcinogenic slope factors] from the IRIS (EPA 1994, 1167) or HEAST (Miller 
1994, 1169) databases, as well as from EPA's National Center for Environmental Assessment, 
with standard exposure parameters to estimate contaminant concentrations in environmental 
media that are protective of humans over a lifetime. The PRGs correspond to a fixed level of risk 
(1 O.o) for carcinogens and a noncarcinogenic hazard quotient of one. For those chemicals for 
which Region 9 PRGs are not available, SALs will be calculated using the methodology in EPA's 
"Corrective Action for Solid Waste Management Units," SubpartS (EPA 1990, 0432) provided that 
sufficient, adequate, and approved toxicity data are available to calculate RfDs or cancer slope 
factors. For those chemicals that do not have sufficient, adequate, and approved toxicity data to 
calculate an RfD or cancer slope factor, a surrogate will be used to obtain a SAL, based on 
similarity in structure and/or toxicology. For example, phenanthrene has no SAL available, but, 
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because it is similar in structure to anthracene, the SAL for anthracene will be used in the data 
comparison for phenanthrene. SALs are updated annually as new toxicity information, and/or 
applicable or relevant and appropriate requirements (ARARs), become available. 

In this investigation, soil SALs have been used to screen not only analytical results for surface and 
subsurface soils but also those for sludge and sediment samples. Soil SALs were used to screen 
sediment and sludge samples because no other screening values are available, and this method 
provides a risk-based point of comparison for the data, thereby permitting a first-cut screening of the 
chemicals. 

The SALs are calculated using current chemical and route specific to:xicity values and default e:xposure 
parameters--aRd-are-based--en--aver-age--daily,e:xpesures--t-hat-de--oot--e-x{Jeed-tlle--{JGr-respor~dmg..target--risks 

or hazard values (i.e., a cancer risk of 1 in a million for all Class A and B carcinogens, a cancer risk of 1 
tll--1-00;000-fer-ai~-Giass-C-{JarGi-AOgeAS;·aml--a-hazard-+Rdex--of-4--f-or--oon{Jar{Jfnegen-s-),-

Analytes are categorized either as "equal to or exceeds SAL," "below SAL," or "no SAL" (if a SAL value 
has not been calculated). For inorganics, the detected concentrations greater than the background UTLs 
are compared with the SAL for that analyte; for organics, any concentration above the detection limit is 
compared with its respective SAL. 

References: 

EPA (U.S. Environmental Protection Agency), August 1, 1996. "Region 9 Preliminary 
Remediation Goals (PRGs) 1996," San Francisco, CA. (EPA 1996, 1351) 

EPA (U.S. Environmental Protection Agency), May 1994. "Integrated Risk Information System 
(IRIS)," Office of Science and Technology, National Technical Information Service, Springfield, 
Virginia. (EPA 1994, 1167) 

EPA (U.S. Environmental Protection Agency), July 27, 1990. "Corrective Action for Solid Waste 
Management Units (SWMUs) at Hazardous Waste Management Facilities," proposed rule, Title 40 
Parts 264, 265, 270, and 271, Federal Register, Vol. 55, pp. 30798-30884. (EPA 1990, 0432) 

Miller, I.C., March 1994. "Health Effects Assessment Summary Tables (HEAST) Annual Update, 
FY-1994," 9200.6-303(94-1), EPA 540-R-94-020, Office of Research and Development, Office of 
Emergency and Remedial Response, Washington, D.C. (Miller 1994, 1169) 
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Comment 2.a.v. Table 3-1, page 3-5: For comparison purposes, LANL should include SALs on Table 
3-1. 

LANL Response: 

Table 3-1 of the RFI Report has been amended as follows, using the SAL values based on EPA Region 
IX residential PRGs for soil and appropriate water quality standards. (See response to Comments 1.a.iii 
and 1.a.v regarding replacement of former SAL values.) 

TABLE 3-1 
MAXIMUM DETECTED VALUES OF INORGANICS IN THE BACKGROUND WELLS 

Soil Site-Specific New Mexico Site-Specific 
Background UTL Background Groundwater Background 

SAL (mg/kg) (Soil) Standards (Groundwater) 
Analyte (mg/kg) (mg/kg) {JJg/L) .(J.lg/L} 

Current Former 
Arsenic N/Aa 7.82 11.6 2.9 100 4.8 
Barium 5300 315 1140 116 1000 214 
Beryllium N/A0 1.95 3.31 0.48 N/A (4)0 1.8 
Chromium 210 19.3 34.2 54.2 10 19.1 
Cobalt 4600 19.2 51.1 3.04 N/A (1000)0 7.4 
Copper 2800 15.5 15.7 15.3 1000 25 
Lead 400 23.3 39 9.2 1000 14.1 
Manganese 3200 714 1030 375 200 523 
Mercury 23 0.1 0.1 0.05 2 Not Detected 
Nickel 1500 15.2 26.7 12.2 N/A (100)e Not Detected 
Selenium 380 1.7 1.7 0.49 50 Not Detected 
Thallium 5.4 1.0 0.9 1.7 N/A (2)0 3.9 
Vanadium 41.9 41.9 66.2 17.3 N/A (100) 0 27.5 
Zinc 50.8 50.8 101 41.8 10000 64.3 
a SAL for arsenic is below the site-wide background value, therefore, the background UTL is used for the SAL 
comparison. 
b SAL for beryllium is below the site-wide background value, therefore, the background UTL is used for the S AL 
comparison. 
c Groundwater standard not available, number in parentheses is Drinking Water Standard for EPA and NMED 
d Groundwater standard not available, number in parentheses is New Mexico Standard for Livestock Watering 
e Groundwater standard not available, number in parentheses is New Mexico Drinking Water Standard. 

Comment 2.a.vi. Section 3.2.1, Background wells: The close proximity of all three background 
groundwater monitoring wells in Pajarito Canyon fails to provide a true characterization of the alluvial 
groundwater system within the canyon. The well placement focused only on a small area with limited 
opportunity for natural variability. 

LANL Response: 

A single up-gradient well is a common approach for characterizing groundwater quality at RCRA sites. In 
this instance, two wells in close proximity were constructed and sampled in the center of the somewhat 
linear aquifer, close to TA-18 within Pajarito Canyon, but up-gradient of any influence of operations at 
the site. Wells substantially more up-gradient will not necessarily reflect the quality of water flowing into 
the portion of the aquifer at the TA-18 boundary. An up-gradient well was not constructed in Threemile 
Canyon, but the water issuing from a well box was sampled as part of the wetland sampling. That 
discharge, which is perennial, is either directly associated with or is the source of recharge for the alluvial 
aquifer in Threemile Canyon, up-gradient from its confluence with Pajarito Canyon. LANL acknowledges 
that the data from that source were not used in determining background groundwater quality. However, 
as part of the site-wide hydrogeologic investigation, LANL has proposed to drill additional wells in the 
alluvium within both Threemile and Pajarito canyons. Those data will be used to support a more 
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complete evaluation of background (up-gradient) water quality for the area covered by this RFI Report. 
See response to Comment 1.a.ii. 

Comment 2.a.vii. Section 3.2.2 Comparison with Screening Action Levels Other Standards: LANL shall 
base its SALs on USEPA Region IX preliminary remediation goals for a residential scenario. See 
comment 1.a.v. 

LANL Response: 

See response to Comment 1.a.v. 

2.b Section 4.1, Septic Systems 

2.b.i General 

Comment 2.b.i(1). For those septic systems and associated lines where hazardous constituents were 
identified above background in both the septic settling or holding tank and in the subsurface, LANL shall 
evaluate the integrity of the septic system drain lines. 

LANL Response: 

In a meeting held with HRMB on April 21, it was clarified that this comment expresses a concern for the 
extent to which residual contamination in the septic tank, associated drainlines, and drainfield soils could 
be transported from the respective PRS, principally by groundwater. This concern bears directly on the 
final disposition of the septic system components, as addressed in Comment 2.b.i.(3). The Laboratory is 
developing an ER position on closure of septic tanks (and ancillary features) that will address this issue. 

Additional groundwater monitoring, as described in the Sampling and Analysis Plan for Groundwater 
Investigations in Threemile and Pajarito Canyon (Attachment A), will address the concern regarding 
extent of contamination that may be associated with the septic system drain fields. 

Comment 2.b.i(2). For those septic systems and associated lines where hazardous constituents were 
identified above background in the septic settling or holding tanks, LANL shall perform interim measures 
to prevent further discharge into the environment. 

LANL Response: 

As described in the RFI Report (Section 3.2.1 ), the concentrations of inorganic constituents in the holding 
tank and septic tanks were not compared with background UTLs because such a comparison is not 
considered appropriate. Rather, all detected concentrations were presented in the data comparison 
tables for both inorganic and organic constituents. However, LANL recognized that there was a 
continuing potential for release of the contaminants in the tanks to the environment. Thus, LANL 
proposed in the RFI Report to remove the contents of the tanks at PRSs 18-003(a, b, c, d, and g). This 
was done as an interim action in the summer of 1995. The results of that work are documented in an 
interim action report (Environmental Restoration Project 1996, ER ID No. 55044). 

Reference: 

Environmental Restoration Project, September 1996. "Interim Action Completion Report for Potential 
Release Sites 18-003(a-d, g), Holding Tank and Septic Tanks, Field Unit 2," Los Alamos National 
Laboratory Report LA-UR-96-3340, ER ID No. 55044, Los Alamos, New Mexico. (Environmental 
Restoration Project 1996, ER ID No. 55044) 
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Comment 2.b.i(3). For each inactive septic tank, LANL shall remove or, at a minimum, backfill the tank 
with a solid, non-porous material (such as flow crete). However, any action other than removal of the 
tank and associated lines may not be considered as a final disposition appropriate for NFA. See 
following site-specific comments. 

LANL Response: 

The facilities that formerly discharged wastes to the septic tanks at TA-18 have been removed or taken 
out of service, so no additional discharges to the tanks are expected. The holding tank-PRS 18-
003(a)-has been cleaned, but remains in service to receive discharges from an emergency radioactive 
decontamination facility. The operating group at TA-18 plans to replace that holding tank with an 
aboveground unit this fiscal year. No further remedial action will be taken at the tanks until an 
agreement has been reached on acceptable methods for septic system abandonment. (See response to 
Comment 2.b.i(1).) 

2.b.ii Section 4.1.1 18-003a-b) Settling Pit. Septic Tank and Drainfield. These active PRSs are 
proposed for accelerated cleanup which Includes the removal of the septic tanks' contents and pressure 
rinsing of the septic tanks. 

Comment 2.b.ii(1). The Settling Pit [18-003(a)} was found to contain elevated concentrations of Volatile 
Organic Compounds (VOCs) and Polyaromatic Hydrocarbons (PAHs); no VOC or Semivolatile Organic 
Compound (SVOC) analyses were conducted at the Septic Tank [18-003(b)]. Groundwater samples 
obtained southwest of the Drainfield and at MW-3 (sample location 18-2015) were found to contain 
concentrations of 1,2-dichloroethane (DCA) greater than SALs. 1,2-DCA is attributable to site activities 
and, can possibly be related to septic activities at PRSs 18-f)03(a) and 18003(b). 

LANL Response: 

As noted in the response to Comment 2.b.i.(3), the contents of these tanks were removed by an interim 
action. VOC and SVOC analyses were conducted as part of that action. PRS 18-003(a) remains in 
service until a replacement tank is installed. PRS 18-003(b) has been taken out of service. See 
response to Comments 1.c.iii and 2.b.i(2). 

Comment 2.b.ii(2). LANL shall conduct further investigations to determine the integrity of the drainlines 
associated with these PRSs, confirm or eliminate 18-003(b) as a potential alternate source by performing 
the proper analyses (including SVOCs), and determine the nature and extent of the resulting groundwater 
contamination. All groundwater wells within this vicinity should also be analyzed for high explosive (HE) 
compounds using SW-846 Method 8330 to provide a comprehensive site-wide suNey of these 
constituents and to determine if these PRSs may have contributed to the overall degradation of the 
alluvial groundwater system. 

LANL Response: 

The integrity of the drainlines and the possible source(s) of DCA at PRSs 18-003(a and b) is addressed 
in the response to Comment 2.b.i(1). LANL will present data on VOC and SVOC analysis of the contents 
of PRS 18-003(b). See response to Comment 1.c.iii. However, LANL believes that the characterization 
of this site conducted during the RFI and in the subsequent interim action demonstrates that these sites 
do not pose a threat to human health. Issues pertaining to characterization of the nature and extent of 
contamination, and presence or absence of HE compounds are addressed in the response to Comment 
1.a.ii. 
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Comment 2.b.ii(3). It is recommended that sampling locations and analytical results from the LACEF 
wells, and any other pertinent sampling locations, be presented concuffently with these PRSs. This 
would provide additional data by which a more comprehensive evaluation could be made of this PRSs. 

LANL Response: 

LANL considered developing a single figure that would include all data for PRSs 18-003(a and b) and the 
LACEF wells. The quantity of data precluded doing so on a 8-1/2- x 11-in. figure. The text in Section 
4.1.1.4 of the RFI Report refers the reader to Section 4. 7.2, which discusses the data from the LACEF 
wells. HRMB's recommendation to provide all data on a single figure will be addressed in developing the 
checkplots requested in Comment 1.b.ii. 

2.b.iii Section 4.1.2 18-003(c) Septic Tank and Drainfield. This active PRS is proposed for 
accelerated cleanup which includes the removal of the septic tank's contents and pressure rinsing of the 
septic tank. 

Comment 2.b.iii(1) Further Investigations. LANL shall conduct further investigations at this PRS in 
order to determine the following: the presence or absence of VOCs in the septic tank; the presence or 
absence of contaminants in the subsurface between the drainfield and-the nearest surface water body; 
the integrity of the drainlines associated with the PRS; the source of the groundwater contamination (at a 
minimum, eliminate the septic tank and its associated drainlines and drainfield as a potential source); and 
the nature and extent of the identified groundwater contamination. 

LANL Response: 

This PRS is not active. It was taken out of service in 1996. See response to Comments 2.b.i.(1) and 
2.b.ii(2). 

Comment 2.b.iii(2). LANL shall obtain or provide analytical results for sediment samples at the following 
locations in Threemile Canyon: up-gradient of Threemi/e Springs 3A and 38; down-gradient of Threemile 
Springs 3A and 38 and up-gradient of the influence of the firing sites, 18-002(b, c); down-gradient of the 
firing sites {18-002(b, c)] and up-gradient of TA-18 Spring; and down-gradient of TA-18 Spring. These 
samples shall be analyzed for 40 Code of Federal Regulations Appendix IX constituents including HE 
using SW-846 Method 8330. 

LANL Response: 

The objective of the RFI was to investigate PRSs located within T A-18, rather than possible releases 
from PRSs up-gradient from TA-18. As a result, there was no extensive sampling of water and sediment 
upstream from TA-18. Water and sediment samples were collected from areas just up-gradient from 
facilities in TA-18, primarily to evaluate the possible accumulation of contaminants within the wetlands. 
LANL acknowledges that the RFI data for springs in Threemile Canyon and groundwater in Pajarito 
Canyon up-gradient of TA-18 indicate the presence of contaminants introduced up-gradient from TA-18. 
The presence, and possible source(s), of these contaminants will be considered in developing a sampling 
plan for the alluvial wells proposed as part of the site-wide hydrogeologic evaluation (see response to 
Comment 1.a.ii). 

The "Sampling and Analysis Plan for Groundwater Investigations in Threemile and Pajarito Canyons" 
(Attachment A) includes sampling of stream flow and groundwater, both up-gradient from TA-18. One 
objective of the Stage 1 sampling is to better define the flow regime in Threemile Canyon, and identify 
locations where HE contamination is being introduced into Threemile Canyon. Reconnaissance in 
Threemile Canyon in April 1997 suggests that the location designated as Threemile Spring AlB may be a 
point of emergence of groundwater in the alluvium into the stream channel. The sampling in Threemile 
Canyon during Stage 1 will lead to a better definition of where sediments should be sampled, and that 
sampling will be carried out as part of Stage 2 of the investigation. 
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2.b.iv. Section 4.1.3 18-003(d) Septic Tank and Drainfield: This active PRS is proposed for 
accelerated cleanup which includes the remove of the septic tank's contents and pressure rinsing of the 
septic tank. 

Comment 2.b.iv(1 ). The septic tank [18-003(d)] was found to contain elevated concentrations of VOCs 
and solvents. A groundwater sample obtained north of the drainfield was found to contain concentrations 
of 1,2-DCA greater than its SAL 1,2-DCA is attributable to site activities and, possibly to PRS 18-003(d). 

LANL Response: 

This septic system is not active. It was taken out of service in 1996. LANL believes (and states in the 
RFI Report) that PRS 18-003(d) is the source of the 1-2 dichloroethane detected in groundwater. A 
corrective action program, consisting of the construction and sampling of five shallow monitoring wells in 
the vicinity of the site, is now in progress to address this issue. 

Comment 2.b.iv(2). LANL shall conduct further investigations to determine the integrity of the drainlines 
associated with the PRS, confirm or eliminate the septic tank as a potential source of the groundwater 
contamination, and determine the nature and extent of the groundwater contamination. 

LANL Response: 

The issue regarding integrity of the drainlines is addressed in the response to Comment 2.b.i(1). The 
remaining issues in the comment are addressed by the response to Comment 2.b.iv.(1). 

Comment 2.b.iv(3). LANL shall provide in its NOD response clarification to the following issue: The 
analytical results as indicated on Figure 4-4 for sample AAA5827, sample location 1044, differ from the 
Appendix D analytical results spreadsheet to Table 4.1: 1, 1-DCA is greater than SALs in Appendix D. In 
addition, Table 4-1 does not indicate that the sludge samples were analyzed for VOCs and SVOCs as 
shown in Figure 4-4. 

LANL Response: 

Figure 4-4 has been corrected to indicate that 1-1 DCA is greater than the New Mexico Groundwater 
Quality Standard (Attachment D). Table 4-1 has been corrected as provided in Attachment E to indicate 
analysis of VOC and SVOC. 

2.b.v. Section 4.1.4 18-003(f) Septic Tank: This inactive PRS is proposed for NFA based on the 
absence of hazardous constituents above action levels. 

Comment 2.b.v(1). LANL shall conduct further investigations to determine the integrity of the drainlines 
associated with the PRS, confirm or eliminate the septic tank as a potential source of the groundwater 
contamination, and determine the nature and extent of the groundwater contamination. 

LANL Response: 

No groundwater contamination was detected at this site. Concentrations of all inorganics in filtered 
samples were below the site-specific background concentrations (also measured in filtered samples) 
except for nickel, which was not detected in the groundwater samples from the background wells. 
Acetone was reported in one groundwater sample at a concentration substantially below the SAL and the 
Region 9 PRG for tap water. Acetone is a common analytical laboratory contaminant and may not be 
related to waste discharges to this PRS. These conclusions have been re-evaluated as part of the 
summary of changes resulting from the use of revised UTLs and Region 9 PRGs for SALs (see response 
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to Comments 1.a.v and 1.a.iv). LANL sees no justification for further investigation specific to this PRS. 
However, the presence of this PRS will be considered in developing a more comprehensive groundwater 
monitoring plan for the TA-18 area. See response to Comment 1.a.ii. 

2.b.vi Section 4.1.5 18-003(g) Septic Tank: This active PRS is inappropriately proposed for NFA 
based on the following deficiencies: 

Comment 2.b.vi(1). LANL eliminated a COPC (1, 1,2-trichloro-1,2,2-trif/uoroethane) based on "no 
reasonable pathway" for human exposure. The rationale for eliminating this COPC is inappropriate. 
LANL has yet to obtain basic information necessary to conclude that interconnection between the shallow 
alluvial aquifer and the regional aquifer does not exist. LANL must use SALs based on Region IX PRGs 
or calculate a SAL using SubpartS guidance. See comment 1.a. v. 

LANL Response: 

Discussion: 

Previously, there was no SAL available for the chemical in question. However, the current Region IX 
residential PRGs do contain a value for the chemical. Use of the Region IX residential PRG for a SAL 
allows the chemical to be eliminated as a COPC. 

Revised Text: 

The last paragraph of Section 4.1.6.3.1 is modified as follows: 

Three SVOCs and two three VOCs were detected in the septic tank at concentrations greater than their 
SALs and were retained as COPCs. In addition, cis 1,2 dichloroethylene and 1,1 ,2-trichloro-1 ,2,2-
trifluorethane were was detected (in-th&-septfs-taflk-afld-+n--th&-so#;--r-espectively) in the subsurface soil 
bu-t-de- not have--SAbs below its SAL, these ana lyles-also •.vere r-etain-eG-as-GGPGs and was not 
retained as a COPC. The detected organics inside the septic tank that were less than their SALs were 
not subjected to an MCA (Section 3.2.1 ). The 1,1 ,2-trichloro-1 ,2,2-trifluorethane was also not 
subjected to an MCA because it was the only analyte detected in the soil. 

The first paragraph of Section 4.1.6.3.4, Data Interpretation, is modified as follows: 

!::!.!J.!Jlan Hea!!bJ3L~K. All except one of the GGP-Gs chemicals were detected inside the septic tank. The 
VOC- 1,1 ,2-trichloro-1 ,2,2-trifluoroethane- detected in the subsurface soil (84-120 in.) dee-s--n-ot--have 
has a SAL of 21,000 mg/kg, which is several orders of magnitude above the detected 
concentration (0.013 mg/kg). Therefore, 1,1 ,2-trichloro-1 ,2,2-trifluoroethane and is eliminated from 
further consideration. because it had no reasonable pathway. 

Comment 2.b.vi.(2). LANL shall clarify the rationale for locating sample 18-1275 at such a great 
distance from the potential source. The reviewer questions the representativeness of the sample. 

LANL Response: 

The location of the well at location 18-1275 is the same as proposed in the approved RFI Work Plan. As 
indicated in Figure 4-6, the well is approximately 15 ft from the septic tank-PRS 18-003(g). The 
general direction of groundwater flow, as indicated in Figure B-3, is eastward, but probably has a south
easterly vector towards the ephemeral stream in Pajarito Canyon. The well was placed in a location that 
is believed to be generally down-gradient from the tank, and for this reason LANL believes the well is 
appropriately located to detect any significant groundwater contamination resulting from possible past 
releases from the tank. 
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Comment 2.b.vi.(3). The analytical results for sample location 18-1275 (samples AAB4696, 0218-95-
0256, and 0218-95-0257) are not addressed in the text. LANL must provide a discussion of these 
analytical results. 

LANL Response: 

Discussion: 

As described in Section 4.1.6.3.1, no in organics were detected above the site-specific background values 
at location 18-1275. However, comparison to the current background UTL for chromium results in one 
detected concentration of 34.3 mg/kg above the UTL of 19.3 mg/kg. The discussion of 1,1 ,2-trichloro-
1 ,2,2-trifluoroethane is presented in the response to comment 2.b.vi(1). Otherwise, the only information 
missing from the discussion of the analytical results at this sample location regards the detected 
concentrations of acetone in two samples. 

Revised Text: 

The following paragraph is added to the end of Section 4.1.6.3.1: 

Acetone was detected in two groundwater samples at concentrations of 13.5 J.Lg/L and 35.4 J.Lg/L. 
Although acetone is a common laboratory contaminant, the method blank associated with these 
samples did not detect acetone. Therefore, it is assumed that the detections of acetone are valid. 
Because acetone does not have a groundwater quality standard, these concentrations are 
compared to its Region IX PRG for tap water of 610 J.Lg/L (EPA 1996, 1351 ). The detected 
concentrations of acetone are more than an order of magnitude below the tap water PRG and, 
therefore, acetone is not considered to be a COPC. 

Reference: 

EPA (U.S. Environmental Protection Agency), August 1, 1996. "Region 9 Preliminary 
Remediation Goals (PRGs) 1996," San Francisco, CA. (EPA 1996, 1351) 

Comment 2.b.vi.(4). Table 5-1 indicates that the tank sludge was not sampled for uranium (U) or 
plutonium (Pu) even though the RFI Work Plan specifies that they are COPCs at the PRS. LANL must 
provide an explanation why these constituents were not analyzed for. 

LANL Response: 

As suggested in Section 4.1.6.2 of the RFI Report, there was not sufficient sludge in the tank to allow for 
analysis of all potential contaminants. The text did not clearly state this fact. Because it was believed 
that organic contaminants were of greatest concern at this PRS, a field decision was made that the 
available sludge material would analyzed for VOCs and SVOCs. During the interim action at this PRS it 
was possible to collect adequate sludge to conduct analysis for U and Pu. The data are presented in the 
interim action plan for this PRS (Environmental Restoration Project 1997, ER ID No.) and indicate that 
low levels of U and Pu were present in the sludge. 

Reference: 

Environmental Restoration Project, May 1996. "Interim Action Plan for Potential Release Sites 18-003(a
d,g), Field Unit 2," Los Alamos National Laboratory report, ER ID No. 54470, Los Alamos, New Mexico. 
(Environmental Restoration Project 1997, ER ID No. 54470) 

2.b.vii Section 4.1.7, Septic Tank 18-003(h): This active PRS is inappropriately proposed for NFA 
based on the following deficiencies: 
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Comment 2.b.vii(1). No groundwater samples appear to have been obtained down-gradient of the PRS. 
LANL must ensure that groundwater has not been adversely affected by the PRS. 

LANL Response: 

Discussion: 

The attempt to construct a well at location 18-1285, the location proposed in the approved RFI Work 
Plan, is described in Section 4.1.7.2. The text indicates that it was not possible to complete the well at 
that location because of penetrating the sewer line carrying discharge from PRS 18-003(h) and that there 
was no alternative location to drill because of a lack of space. The reported location of the sewer line, as 
indicated in Figure 5-13 of the RFI Work Plan, was east of its actual location. Figure 4-6 indicates, 
perhaps inadequately, that there is a nearly 4-ft elevation difference between the surface at PRS-18-
003(h) and the location of the proposed well. The slope of the surface near PRS 18-003(h) prevented 
positioning the drill rig in an alternative location in close proximity to the septic tank. The uncertain 
location of the sewer line discouraged any attempt to move a short distance further east, and 
construction of a monitoring well further than 15 to 20 ft from the tank was not felt to produce 
representative samples of the possible influence of the tank on groundwater. Accordingly, no alternative 
location was selected. As stated in Section 4.1. 7 .3.1, no COPCs were detected in the tank at 
concentrations above SAL. 

The data for PRS 18-003(h) were re-evaluated based on comparisons to the New Mexico groundwater 
standards as part of the overall rescreening of the PRSs. 

Revised Text: 

Table 4-26 presents the results of the comparison, and is modified as follows: 

TABLE 4-26 
DATA COMPARISON FOR PRS 18-003(h) 

Sample ID Location ID Media Barium Chromium Lead Zinc 
(JJg/L) (JJg/L) (JJg/L) (JJg/L) 

Groundwater N/A N/A 1000 50 50 10,000 
Standard 
AAB5832 18-1046 tank liquid 34 6 3 1100 
AAB5833 18-1046 tank liquid 30 5 3 940 

Sample ID Location Media Benzoic Acid 4-Methylphenol Phenol 
ID (JJg/L) (JJg/L) (JJg/L) 

Groundwater N/A N/A Not Available sa sa 
Standard 
AAB5832 18-1046 tank liquid 40 73 11 
AA85833 18-1046 tank liquid 21 76 12 

N/A = not applicable 
a Groundwater standard is for total phenols, i.e., all phenol compounds. 

As a result of the rescreening, Section 4.1.7.4 is modified as follows: 

Comparison of the septic tank contents at PRS 18-003(h) with the New Mexico Groundwater 
Standards was done because the only potential exposure pathway of concern would appea rto 
be the groundwater (tank is located below grade and the groundwater table is at a depth of 
approximately 20 ft). This conservative comparison found that 4-methylphenol and phenol are at 
concentrations that may be a potential concern for groundwater quality. The groundwater 
standard for total phenols is 5 J.Lg/L compared to concentrations of 11-12 J.Lg/L of phenol an d 73-
76 J.Lg/L of 2-methylphenol in the septic tank liquid. These compounds will, therefore, be 
included as part of the quarterly monitoring program for TA-18. 
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NFA is provisionally proposed for this PRS based on Criterion 4: The site has been characterized, and 
fH>-·RCRA-regul-ated--COP-Cs-·are--pr-eseRt·: A preliminary review of the radiological data indicates that 
uranium was detected in the tank at significantly less than background soil concentrations and at 
background concentrations in the soil samples. Plutonium, the only other radioactive COPC, was not 
detected in any samples at this site. The possible need for corrective action required under the HSWA 
permit will be fully addressed after a complete review of the radiological data. These conclusions will be 
presented in the radiological addendum to this report (planned for completion by February 1996). (See 
also response to Comment 1.a.ii.) 

Comment 2.b.vii(2). Building 18-152 (as indicated in the text on p. 4-58) is not located on Figures 1-2 or 
4-6. LANL must revise the text and/or the figure. 

LANL Response: 

Discussion: 

The text incorrectly stated Building 18-152. The text should have stated Structure 152, which is the 
septic tank as indicated in Figure 4-6. 

Revised Text: 

The last paragraph of Section 4.1. 7.2 is modified as follows: 

Groundwater could not be sampled because the auger inadvertently punctured the active sanitary sewer 
line from BuHGfRg Structure 18-152 (the septic tank), but the borehole could not be repositioned 
because of a lack of space. Sewer water that leaked into the shallow borehole made further drilling at 
that location inadvisable because contamination could be introduced into the perched aquifer (potentially 
contaminating any samples collected). 

Comment 2.b.vii(3). Locations of the attempted borings (Section 4. 1. 7.2) are not indicated on the 
corresponding figure in the RFI Report. LANL must revise the figure. 

LANL Response: 

Discussion: 

The boring (location 18-1285) is shown in the figure, but the text did not specifically identify that location 
as the boring in question. 

Revised Text: 

The second paragraph in Section 4.1. 7.2 is modified as follows: 

In August 1994, the paved area around the septic tank was checked for radiation. Since surface 
readings were at background levels, no "surface" soil samples were taken from beneath the asphalt 
pavement. Subsurface soil was sampled from a borehole (sample location 18-1285) located in a 
shallow, paved storm-water ditch approximately 1 0 ft down-gradient (southeast) of the septic tank 
(Figure 4-6). Inaccessibility, overhead utility lines, and an adjacent storm sewer opening severely 
limited the area available for drilling. Two subsurface soil samples (AAB4700 and AAB4703) were 
collected in discrete 2.5-ft intervals from the 5-ft core sections taken from the borehole at 18-1285, as 
stipulated in the NOD (see Section 4.1). 
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Comment 2.b.vii(4). Sample location (18-1285) is not located near the PRS and may not be physically 
or statistically representative of the PRS. LANL must either obtain additional samples or provide 
assurances that the sample obtained adequately characterizes the PRS. 

LANL Response: 

The primary purpose for drilling the borehole at Location 18-1285 was to collect groundwater samples. 
The location was selected so as to be down-gradient from the PRS, and sufficiently close to detect the 
presence of significant groundwater contamination. The entire sampling strategy was premised on the 
possible presence of potential contaminants in the septic tank, PRS-18-003(h). As indicated in the 
response to Comment 2.b.vii(1), it was not possible to locate a groundwater sampling point in a more 
representative location. However, as also noted in that response, no contaminants were detected in the 
tank. 

Comment 2.b.vii(5). The tank liquids, soil, and groundwater were not sampled for inorganic constituents 
even though the RFI Work Plan (Table 5-1) cites beryllium, uranium, silver, and plutonium as potential 
contaminants of concern. LANL must clarify why the samples were not analyzed for these constituents 
and sample the tanks, soil, and groundwater for them. 

LANL Response: 

As indicated in Table 4-1 of the RFI Report, liquids from the tank and soil from location 18-1045 were 
analyzed for inorganics. As noted in Section 4.1.7.2, there was no sludge in the tank, and it was not 
possible to collect groundwater samples. The data for inorganic constituents in the tank water are 
presented in Tables 4-26 and 4-27. As noted in Section 4.1.7.3.1, no inorganic concentrations in the soil 
samples are above background. This conclusion has been re-evaluated as part of a revision of the UTL 
values used in the report (see response to Comment 1.a.iv). 

2.c. Section 4.2 Sumps, Tanks, and Drains 

2.c.i Section 4.2.1 18-004(a,b) Industrial Drainlines, Collection Tanks. This inactive PRS is 
inappropriately proposed for NFA based on the following deficiencies: 

Comment 2.c.i(1). LANL must provide the analytical results for the wipe samples obtained for this PRS; 
they were not found in Appendix D. 

LANL Response: 

Discussion: 

Swipes were taken of the interior of the pipe, and the radiation level was measured. Results were 
reported at or below instrument background. 

Revised Text: 

Add new text to p. 4-62, Section 4.2.1.2, second paragraph, after second sentence: 

... below uncertainty limits. Analysis of the sample was conducted by a CST-9 mobile 
radiochemistry lab using a gas-flow proportional counting system which, for this sample, had a 
minimum detectable activity (MDA) of 1.73 pCiiFilter for alpha radiation, also the uncertainty limit. 
Uncertainty limits were ±4.47 pCiiFilter for beta and ±269.88 pCi/Filter for gamma radiation. 
Analytical results were 0.00 pCi/Filter for alpha, 1.50 for beta, and 116.83 for gamma. 
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Comment 2.c.i(2). Table 4-28 of the RFI Report indicates that the wipes were only sampled for U and 
gross alpha/beta/gamma, although the RFI Work Plan indicates that the solvents and acids were also 
utilized at the PRS. LANL must provide the rationale for not sampling for solvents and acids at this PRS. 

LANL Response: 

Discussion: 

There was no material to collect from the accessible portion of the pipe for analysis for solvents, acids, or 
uranium. That was not explained in the text. 

Revised Text: 

Add new text to p. 4-62, section 4.2.1.2, second paragraph, after last sentence: 

... vapors above background. A sharp bend at the pipe opening and lack of any accessible residue 
prevented planned sampling for solvents, acids, and uranium. Field instruments therefore were 
used to sample for any vapors or radiation at the pipe opening. Sampling any residues 
remaining in the downhill end of the presumably empty pipe, which was capped during 
decommissioning of PRS 18-004(b), would require excavation of the driveway. Based on 
negative results of field and radiological sampling, such disruptive actions seem unwarranted. 

Comment 2.c.i(3). Subsurface soils and groundwater were not adequately (none were obtained) 
sampled and characterized at this PRS. LANL must ensure that subsurface soils and groundwater have 
not been adversely affected by this PRS. 

LANL Response: 

The approved RFI work plan proposed sampling the surface of the concrete in the former containment 
pit; no groundwater sampling was proposed. As noted in Section 4.2.1.2 of the RFI Report, it was not 
possible, using geophysics, to locate the concrete because of the interfering effects of numerous 
underground utilities. There is no information as to whether remnants of the pit even exist. It is not 
possible to excavate at the site, because that excavation would block a vehicle path necessary to both 
site operations and security personnel; site security procedures preclude blocking this location. There is 
no evidence of a release of contaminants at this site, and LANL believes NFA is appropriate. However, 
if HRMB will not approve a request for NFA, LANL will request that investigation of these PRSs be 
deferred until site decommissioning. 

2.c.ii Section 4.2.2 18-012(a) Outfall: This non-Hazardous and Solid Waste Amendment (HSWA) 
active PRS should be retained for further evaluation based on the following deficiency. 

Comment 2.c.ii(1 ). Page 4-67 states that "benzo(a)pyrene [which is an Appendix viii constituent}. . .is 
retained as a COPC ... II however, page 4-69 states that " ... no COPCs ... were retained ... II LANL must clarify 
this issue and revise the text as necessary. 

Section 4.2.2.3.1 is modified as follows: 

ORGANICS. The QAJQC samples were collected as part of the drain and outfall aggregate that 
included PRSs 18-012(a), 18-012(b), 18-012(c), and 18-013, along with the field samples at these 
PRSs and two sets of field duplicates. In addition, routine laboratory QAIQC samples were 
prepared and analyzed with each batch of samples. Two samples had QAIQC problems 
associated with the SVOC data that resulted in data qualifiers being assigned to the results. The 
qualification of the data because of QAIQC issues did not affect the sufficiency of the data for 
decision-making purposes because the majority were acceptable and defensible. The QAJQC 
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mechanisms were effective in ensuring the reliability of measured data within expected limits of 
sampling and analytical error. 

• Several SVOCs reported as undetected had detection limits greater than their SALs. The detection 
limits were the normal EQLs because no dilutions or matrix interference problems were 
encountered with these samples. Therefore, the relationship between the sample value and the 
SAL for each analyte was unclear. All oot-twe of these compounds were eliminated as COPCs 
because process information suggested that their presence at this site was unlikely as a result of 
site activities. 

• T-tle---twe---ana~ytes;----benz-G(a~pyfene---aOO---bis(-2-Ghlor.oetlly~)ethef;-··-haa---f)fGI*ems---wittl---the---tmnd---QG 
sample----tRat resulted-4n the data being biase~~~estienable, 
BeAze(a)pyr-ene--was--the--oAiy--analy-te--r-etained-as-a--CQP.C.-beGaUse-its-f)fesenGe-at-ttle--site--ce~ld--be 
feasooably-a5St:H'fle4 

• Two SVOC samples from one request number had QA problems associated with the blind QC 
sample that resulted in several analytes being qualified as UJ or R. The analytes qualified as 
UJ included anthracene, benzo(a)pyrene, benzo(g,h,i)perylene, bis(2-chloroethyl)ether, 2-
chloro-3-methylphenol, 4-methylphenol, naphthalene, pentachlorophenol, pyrene, 1 ,2,4-
trichlorobenzene, and 2,4,6-trichlorophenol. The data are usable because the recoveries 
were sufficient to detect and quantify the analytes if they were present. The analytes 
qualified as R were 1 ,2-dichlorobenzene, hexachloroethane, and 2-methylphenol, and are 
unusable because the recoveries were <1 0%, making quantification difficult. The unusable 
data did not affect the sufficiency of the data for decision-making purposes because these 
analytes are not expected to be present in the runoff from the drain and storm sewer. 

Data usability for undetected, biased low analytes that had SAls greater than detection limits 'Nas 
HAaffeGted, 

Because no organic compounds were detected at this PRS, none were retained as COPCs. 

Section 4.2.2.3.3, Data Interpretation, is modified as follows: 

In general, polycyclic aromatic hydrocarbons (PAHs), the group to which benzo(a)pyrene, 
benzo(b) fluoranthene, chrysene, pyrene, etc. belongs, have been sporadically detected at many 
PRSs throughout the Laboratory. There is typically no specific source of PAHs attributable to 
the process activities at these PRSs. It has been found that PAHs are associated with asphalt 
runoff (e.g., paved areas and roofs) as well as incomplete combustion (e.g., incinerators, forest 
fires, or vehicle exhaust) (Clement International Corporation 1995, ER ID No. 55663; Bradley et al. 
1994, 1144; Menzie et at. 1992, ER ID No. 55635; Butler et al. 1984, ER ID No. 55634; Edwards 1983, 
ER ID No. 55636). In most cases, these chemicals are detected in areas influenced by these types 
of non-PRS-related sources, e.g., stormwater outfalls, ditches next or near paved driveways or 
roads, etc. The PAHs are eliminated, in many cases, based on available site information, 
because only those chemicals believed or suspected of being associated with a release from a 
PRS as a result of site activities are retained and subjected to the screening assessment process. 

Benzo(a)pyrene was qualified as "undetected estimated" (UJ) in the surface soil because of a 
problem with the blind QC sample that resulted in the data being biased low, and was initially 
retained as a COPC at PRS 18-012(a) because the detection limit was greater than the SAL. Its 
potential presence in the surface soil would be the result of the discharge from a combined 
industrial sewer and drain, which drains the asphalt roof of the building as well as the floors and 
sinks from Building 18-116 (Criticality Area 3). Based on available site information (LANL 1993, 
1085; Paxton 1978, 16-0006), no materials were used that would have resulted in PAHs being 
released at this site. Because no other source of benzo(a)pyrene, except the runoff from the 
asphalt roof, is present at this PRS, this non-PRS-related activity is the presumed source and 
benzo(a)pyrene is eliminated as a COPC. 
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Benzo(a)pyrene was retained as a COPC by the screening assessment. However, the outfall receives 
the-e+sGhafge--fmm--a--oombhted--iRdustrial--sewer-aflG--draiR-,--wfliGh--seFV+GeS--ttte-foof;--noor-,--..and--shtks-fmm 
Building 18 116. The presence of benzo(a)pyrene, a PAH, probably is the result of drainage from the 
aspttalt-reof-.----T-her-efer-e-;-~t--is-elimiflated--fmm--f-urthef--eva-luatien, 

A preliminary review of the radiological data indicates that uranium was detected in soil samples but at 
background concentrations. 

No ecotoxicological COPCs were retained for PRS 18-012(a). 
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-A Review," Journal of Environmental Quality, ER ID No. 55636, Vol. 12, No.4, pp. 427-441. 
{Edwards 1983, ER ID No. 55636) 

LANL (Los Alamos National Laboratory), May 1993. "RFI Work Plan for Operable Unit 1093," Los 
Alamos National Laboratory Report LA-UR-93-422, Los Alamos, New Mexico. (LANL 1993, 1 085) 

Menzie, C.A., B.B. Potocki, and J. Santodonato, 1992. "Exposure to Carcinogenic PAHs in the 
Environment," Environmental Science and Technology, ER ID No. 55635, Vol. 26, No.7, pp. 1278-
1284. (Menzie et al. 1992, ER ID No. 55635) 

2.c.iii Section 4.2.3 18-012(b) Outfall: This non-HSWA active PRS should be retained for further 
evaluation based on the following deficiencies: 

Comment 2.c.iii(1J. LANL compares COPCs which are greater than SALs to industrial PRGs. LANL 
must compare COPes which exceed SALs to USEPA Region IX residential PRGs, or when PRGs are 
unavailable, SALs calculated from SubpartS guidance. See comment 1.a. v. 

LANL Response: 

Discussion: The data from PRS 18-012(b) has been re-evaluated using the current background UTLs 
and SALs (EPA Region 9 residential PRGs) and the results presented in the response to comment 1.a.v. 
In addition, the COPCs (chemicals either greater than SALs or as a result of the MCE) were evaluated 
and the cancer risk or hazard quotients calculated based on a comparison to the EPA Region 9 industrial 
PRGs. The results of this preliminary risk evaluation are also presented in the response to comment 
1.a.v. These PRGs were used because the future land use scenario is expected to remain as continued 
Laboratory use. This conservative comparison was done in lieu of a baseline risk assessment, because 
only a few samples were collected at this PRS and the sampling was biased towards the most likely 
contaminated areas. 
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Comment 2.c.iii(2). LANL must provide supporting documentation to support the elimination of COPCs 
based on the presence of potential alternate source(s). See comment 1.b.iv. 

LANL Response: 

The first paragraph of Section 4.2.3.3.4 is modified as follows: 

In general, polycyclic aromatic hydrocarbons (PAHs), the group to which benzo(a)pyrene, 
benzo(b) fluoranthene, chrysene, pyrene, etc. belongs, have been sporadically detected at many 
PRSs throughout the Laboratory. There is typically no specific source of PAHs attributable to 
the process activities at these PRSs. It has been found that PAHs are associated with asphalt 
runoff (e.g., paved areas and roofs) as well as incomplete combustion (e.g., incinerators, forest 
fires, or vehicle exhaust) (ATSDR 1995; Bradley et al. 1994, 1144; Menzie et al. 1992, ER ID No. 
55635; Butler et al. 1984, ER ID No. 55634; Edwards 1983, ER ID No. 55636). In most cases, these 
chemicals are detected in areas influenced by these types of non-PRS-related sources, e.g., 
stormwater outfalls, ditches next or near paved driveways or roads, etc. The PAHs are 
eliminated, in many cases, based on available site information, because only those chemicals 
believed or suspected of being associated with a release from a PRS as a result of site activities 
are retained and subjected to the screening assessment process. 

The organics detected in the sediments from the storm sewer outfall are PAHs. The outfall at PRS 18-
012(b) receives discharge from several sources, including the floor drains, sinks, a welding 
quench tank, and runoff from the asphalt and tar roofs of Buildings 18-30 and 18-31 (LANL 1993, 
1085; LASL 1955; ER ID No.14744). Because the only source of PAHs is the runoff from the 
asphalt and tar roofs, a non-PRS related activity, the PAHs detected at the outfall are eliminated 
as COPCs. ::r-lle--GHtfaiHs-stfGA@y-iflflueooeti-by-GFaiflage-fFGm-ttl&-aspha#-aflG...taHoof~laiflfJs-1-8-
30 and 1 B 31. Therefore, it is likely that the high oonoentrations of PAHs in the sediments are the result 
of the runoff from these areas and are not site related aotivities. The organ is COPCs are therefore 
eliminated from further evaluation. 
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LASL (los Alamos Scientific Laboratory), May 27, 1955. Engineering Drawing ENG-C-12711, Rev. 
4, Sheet 61 of 101, prepared by Skidmore, Owings, and Merrill, SFA-GJ-52-2, ER ID No. 14744, Los 
Alamos, New Mexico. 

Menzie, C.A., 8.8. Potocki, and J. Santodonato, 1992. "Exposure to Carcinogenic PAHs in the 
Environment," Environmental Science and Technology, ER ID No. 55635, Vol. 26, No.7, pp. 1278-
1284. (Menzie et al. 1992, ER ID No. 55635) 

2.c.iv Section 4.2.4 18-012(c) Outfall: This non-HSWA active PRS should be retained for further 
evaluation based on the following deficiencies: 

Comment 2.c.iv(1) LANL shall conduct further investigations at this PRS to address the following 
concerns: obtaining one sample at the apex of the drain line is inadequate to identify a release and no 
samples were obtained from the nearby drainage-way. 

LANL Response: 

Two samples were collected at the outfall of this drain, as indicated in Figure 4-11. The outfall consisted 
of a pipe, the end of which was exposed in a vertical earthen bank in the side of a drainage ditch. The 
drainage ditch conducts runoff from the nearby highway and frequently carries runoff water. Samples 
were collected from the sidewall of the ditch, directly under the pipe opening; samples collected from the 
bottom of the drainage ditch would not be representative of any discharge from the pipe. The drainage 
ditch sample was proposed in the approved RFI work plan, but this deviation from the plan was not noted 
in the RFI Report. The variance will be included in the text revision proposed in the response to 
Comment 1. c.i. However, LANL believes that the sampling was performed in the most appropriate 
location to bound the magnitude of any contamination resulting from discharges from the outfall and that 
additional sampling is not required. 

Comment 2.c.iv(2). The RFI Work Plan indicates that the sump was eliminated from sampling due to 
the lack of contaminants of concern (process information). If no COPCs were anticipated, LANL must 
explain the rationale leading to the sampling of this drain line. 

LANL Response: 

As explained in the RFI work plan and in Section 4.2.4 of the RFI Report, there are two drains associated 
with this PRS-one drains the pit formerly containing an ultrasonic cleaner and the other is connected to 
floor drains where only potable water could have been discharged. The drain connected to the 
equipment pit was sampled [see response to Comment 2.c.iv(1)]. As explained in Section 4.2.4., the 
other drain, which discharges to a dry well sump, was not sampled. 

2.c.v. Section 4.2.5 18-013 Waste Tank: This non-HSWA inactive PRS should be retained for further 
evaluation based on the following deficiency: 

Comment 2.c.v(1J. LANL compares COPCs which are greater than SALs to industrial PRGs. LANL 
must compare COPCs which exceed SALs to USEPA Region IX residential PRGs, or when PRGs are 
unavailable, SALs calculated from SubpartS guidance. See comment 1.a.v. 

LANL Response: 

See responses to Comments 1.a.v. and 2.c.iii(1) regarding comparisons to Region 9 residential PRGs. 
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Discussion: 

The data from PRS 18-013 has been re-evaluated using the current background UTLs and SALs (EPA 
Region 9 residential PRGs) and the results presented in the response to Comment 1.a.v. In addition, the 
COPCs (chemicals detected at concentrations greater than SALs) were evaluated and the cancer risk or 
hazard quotients calculated based on a comparison to the EPA Region 9 industrial PRGs. The results of 
this preliminary risk evaluation are also presented in the response to Comment 1.a.v. These PRGs were 
used because the future land use scenario is expected to remain as continued Laboratory use. This 
conservative comparison was done in lieu of a baseline risk assessment, because only a few samples 
were collected at this PRS and the sampling was biased towards the most likely contaminated areas. 

2.c.vi Section 4.3.118-08- Underground Storage Tank: This non-HSWA inactive PRS is proposed 
for no further action because it could not be located. 

Comment 2.c.vi(1). Since the completion of this RFI Report, this tank has been located and is, 
therefore, not appropriate for NFA recommendations until investigations have been completed. The tank 
should be investigated and remediated under the State of New Mexico's Underground Storage Tank 
regulations. 

LANL Response: 

As noted in the comment, this tank was located in the summer of 1996. The tank and contents were 
removed, soil samples collected from beneath the tank, and auger holes drilled below the former tank 
and around the periphery to verify the extent of petroleum hydrocarbon contamination. A report on the 
removal of the tank and the associated sampling was submitted to the New Mexico Underground Storage 
Bureau on December 4, 1996. 

2.d Section 4.4 Firing Sites 

2.d.i General 

Comment 2.d.i(1 ). LANL failed to investigate the potential for release to groundwater for these sites. 
No attempt was made to determine if the firing sites contribute to HE concentrations in groundwater. 

LANL Response: 

Groundwater sampling specific to the firing site areas was not proposed in the approved RFI Work Plan. 
HE was detected in 2 of the 14 soil samples collected at PRS 18-002(a) and in 2 of the 31 samples 
collected at PRSs 18-002(b and c). One of the reported values at PRS 18-002(a) was slightly greater 
than the SAL, but less than the industrial PRG (see response to Comment 2.d.ii(4)]. HE was reported at 
low concentrations in 4 of the 99 soil samples collected at PRS 27-002, and all concentrations were 
substantially below SALs. LANL believes that these concentrations do not present an unacceptable risk 
to human health and do not represent a significant source of potential groundwater contamination. HE 
constituents were reported in samples of groundwater from background wells up-gradient from TA-18 
(Section 3.2.1) and in the discharge from the spring, which recharges the alluvial aquifer in Threemile 
Canyon (Section 4.8.3.1). Groundwater samples from the PCO wells (Section 4.7.1) and the LACEF 
wells (Section 4.7.2) also show concentrations of HE, but at levels comparable to that observed in the 
background wells. All reported values of HE constituents in groundwater (and in the water sampled in 
Threemile Canyon) are below the respective SAL. LANL sees no basis for extensive additional sampling 
to investigate the possible effect of the firing sites on groundwater. However, some additional 
groundwater sampling is proposed that will augment the existing knowledge, as described in the 
response to Comment 1.a.ii. 
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Comment 2.d.i(2). LANL obtained composite samples at these firing sites. Composite samples are 
inappropriate for determining the nature and extent of contamination. LANL must resample these sites 
using discrete grab sampling methodologies. See comment 1.c.ii. 

LANL Response: 

See response to Comment 1.c.ii. 

Comment 2.d.i(3). LANL's analytical laboratory consistently exceeded holding times for HE samples. 
LANL must resample these sites to obtain useable data. 

LANL Response: 

During the time the RFI was conducted at former OU 1093, analysis of samples for HE was performed by 
the Laboratory's DX division. Sample through-put often fell short of demand, and samples were 
frequently held past the holding times specified in SW846 methods. However, samples were maintained 
in freezers prior to extraction and in refrigerators at 4°C in the dark prior to analysis, and it is believed 
that little degradation of the HE occurred after sample collection. The activities that may have introduced 
HE to the soil occurred in the early 1940s, and all unstable HE constituents are likely to have degraded 
during the 50 years elapsed time until sampling occurred. LANL has performed some specific 
investigations of the effects of the missed holding times on the representativeness of the analyses. 

Both RDX and HMX degrade slowly in the environment, and expected degradation half-lives are 36 and 
39 years, respectively (DuBois and Baytos 1991, 0718). On the other hand, trinitrotoluene (TND and 
explosive material impurities such as mononitrotoluene and mononitrobenzene degrade relatively quickly 
when exposed to moisture and sunlight (TOXNED. The organisms that metabolize these latter aromatic 
compounds thrive in environmental conditions, and their activity can be enhanced by exposure of the 
sample to moisture or sunlight after sample collection. The ordinary methods of sample safekeeping, 
cooling and protection from sunlight, will retard biological degradation of HE constituents, and even 
samples that are held past specified holding times will have more residual contamination than the same 
material would have had if left in place in the environment. 

The high explosive materials were released to the environment at the TA-18 firing sites more than 50 
years ago. Readily degradable materials have, in all likelihood, been degraded, and some additional 
exposure to sunlight will not have substantially accelerated that degradation. The samples were 
refrigerated or frozen while being held for analysis, contributing to reduction in the rate of degradation. 
Thus, the effect of missed holding times is less than it would be for relatively "fresh" explosive material, 
particularly with regard to aromatic compounds. 

Laboratory Group DX-2, responsible for performing the HE analyses conducted for this RFI, conducted 
an experiment to determine the effect of missed holding times for both extraction and analysis (Campbell 
and Rivera 1995, 1321). Spiked QC samples were kept frozen. Extraction and analysis were performed 
within the specified 14 and 40 days, respectively, to produce a baseline. Parts of the remaining samples 
were extracted within the specified 14 days, and then held for 71 days before extraction. The remaining 
samples were held for 71 days before extraction, and then anaylsis of the extract was performed within 3 
days. 

In the experiment, the spiked compounds were detected in all samples, but reported concentrations were 
lower in those samples held beyond the extraction or analysis times than in those analyzed within the 
specified holding times. Campbell and Rivera suggest a multiplier of 3 can be applied to data from 
samples with missed holding times to bound the concentrations that would have been observed had 
samples been extracted and analyzed properly. 

The extent to which holding times were exceeded varied for samples from TA-18, with some samples 
more than 50 days beyond the specified extraction times, and some more than 11 0 days beyond the 
specified time after extraction. While these delays are in the general range of those used in the 
experiment, it is conservative to apply an additional factor beyond the multiplier of 3 proposed by 
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Campbell and Rivera. Data are considered generally usable if the extraction and analysis was within the 
experimental period applied by Campbell and Rivera (see response to Comment 1.e.ii). However, some 
re-sampling will be required to better quantify the effect of missed holding times for samples where the 
holding times were grossly exceeded. 

For the firing sites at TA-18 and TA-27, HE or related compounds were detected in samples that both 
met and exceeded holding times. However, most detects were in samples that met holding times. 
Additional sampling will be included in the proposed groundwater sampling program described in the 
response to Comment 1.a.ii. The plan for collection of additional samples for HE analysis will be 
submitted to HRMB by August 30, 1997. 
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TOXNET (on-line database of chemical stability and toxicological information, including environmental 
fate and transport data of chemical contaminants). 

2.d.ii Section 4.4.1 18-002(a) Firing Site: This inactive PRS is inappropriately proposed for NFA 
based on the following deficiencies: 

Comment 2.d.ii(1 ). LANL did not ascertain if this PRS adversely impacted the groundwater. See 
comment 2.d.i.(1). 

LANL Response: 

This PRS is not inactive, it was abandoned as a firing site in the late 1940's. See response to Comment 
2.d.i.(1) regarding effects of this PRS on groundwater. 

Comment 2.d.ii(2). LANL obtained composite samples for determining the nature and extent of 
contamination. See comment 2.d.i.(2). 

LANL Response: 

See response to Comment 1.c.ii. 

Comment 2.d.ii(3). The laboratory exceeded the holding times for the HE samples. See comment 
2.d.i.(3). 

LANL Response: 

See response to Comment 2.d.i(3). 

Comment 2.d.ii(4). LANL inappropriately compares COPCs greater than SALs to industrial and 
recreational PRGs. See Comment 1.a.v. 
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LANL Response: 

Discussion. The data from PRS 18-002(a) has been re-evaluated using the current background UTLs 
and SALs (EPA Region 9 residential PRGs) and the results presented in the response to comment 1.a.v. 
The HE organics, 2,4-dinitrotoluene, 2,6-dinitrotoluene, and nitrobenzene, were detected in the surface 
soil. In the RFI Report, 2,4-dinitrotoluene and 2,6-dinitrotoluene were less than their SALs and 
nitrobenzene was greater than its SAL. As a result of the rescreening, all three chemicals (2,4-
dinitrotoluene, 2,6-dinitrotoluene, and nitrobenzene) were eliminated because they are below their SALs 
(Region 9 residential PRGs). 

2.d.iii Section 4.4.2 18-002(b,c) Firing Sites, Drop Tower in Threemile Canyon: These inactive 
PRSs are inappropriately proposed for NFA based on the following deficiencies: 

Comment 2.d.iii(1). LANL did not ascertain if this PRS adversely impacted the groundwater. See 
comment 2.d.i.(1). 

LANL Response: 

See response to Comment 2.d.i(1). 

Comment 2.d.iii(2). LANL obtained composite samples for determining the nature and extent of 
contamination. See comment 2.d.i.(2). 

LANL Response: 

See response to Comment 1.c.ii. 

Comment 2.d.iii(3). The laboratory exceeded the holding times for the HE samples. See comment 
2.d.i.(3). 

LANL Response: 

See response to Comment 2.d.i.(3). 

2.d.iv Section 4.4.3 27-002 Firing Site: This inactive PRS is inappropriately proposed for NFA based 
on the following deficiencies: 

Comment 2.d.iv(1J. LANL did not ascertain if this PRS adversely impacted the groundwater. See 
comment 2.d.i.(1). 

LANL Response: 

See response to Comment 2.d.i(1). 

Comment 2.d.iv(2). LANL obtained composite samples for determining the nature and extent of 
contamination. See comment 2.d.i.(2). 

LANL Response: 

See response to Comment 1.c.ii. 
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Comment 2.d.iv(3). The laboratory exceeded the holding times for the HE samples. See comment 
2.d.i.(3). 

LANL Response: 

See response to Comment 2.d.i(3). 

2.e Section 4.5 Sites with Potentially Contaminated Soil 

2.e.i General 

Comment 2.e.i(1 ). The RFI Report did not provide a "Sampling and Analysis Plan" table for the PRSs 
with potentially contaminated soil. LANL shall revise the RFI Report to include such table. 

LANL Response: 

Insert on p. 4-130, Section 4.5.1.2, following the first paragraph: 

Analyses conducted on potentially contaminated soil at the magazine site were as follows: 
Rad van screening (alpha, beta, gamma) 
Metals (EPA 6010) 
High Explosives (U.S. Army Toxic & Hazardous Materials Agency 0522) 
Total Uranium (HASL-300) 
Isotopic Thorium (HASL-300) 
Gamma Spectroscopy (HASL-300), but done only if gross gamma was above background 

Insert on p. 4-134, Section 4.5.2.2, following the first paragraph: 

Analyses conducted on potentially contaminated soil at the generator pad were as follows: 
Rad van screening (alpha, beta, gamma) 
Mercury analysis (EPA 7471) 

2.e.ii Section 4.5.1 18-005(a) Magazine Site: This inactive PRS is inappropriately proposed for NFA 
based on the following deficiencies: 

Comment 2.e.ii(1 ). LANL failed to obtain samples from within the PRS's bermed area. LANL shall 
obtain the additional samples. 

LANL Response: 

LANL conducted the sampling at this site in accordance with the approved RFI Work Plan. As noted in 
Section 5.3.1.1.2 of the RFI work plan, the SWMU Report indicated the possible presence of 
contamination in the area surrounding the former location of the magazine. The immediate perimeter of 
the former building was, therefore, considered the most appropriate location for sampling. The berm 
surrounding the former location of the magazine is no longer present. As noted in the RFI Work Plan, 
there were no reports of releases from the magazine. LANL sees no basis for resampling at this site. 

Comment 2.e.ii(2). LANL sampled subsurface soils at a depth of one foot followed by a sample every 
other foot. LANL must explain the rationale for this sampling interval. 

Response to the NOD 
for TAs -18 and -27 
J97127.97G 

-170- EM/ER: 97-145 



LANL Response: 

As described in Section 4.5.1.2, samples were collected from 0 to 12 in. No samples were collected as 
alluded to by the comment. 

2.e.iii. Section 4.5.2 18-011 Building 18-22 Site: This non-HSWA inactive PRS should be retained for 
further evaluation based on the following deficiencies: 

Comment 2.e.iii(1 ). Surface soil sampling that was conducted for this PRS inadequately characterizes 

the site. LANL sampled the surface soils (0 to 6 inches) at the site. Since Section 4.5.2.2 states that the 
building's foundation is covered with approximately two feet of soil, then potential contamination is 
anticipated to be approximately two feet below ground surface and not in surface soils. LANL must 
resample this PRS at a depth corresponding with the building's foundation. 

LANL Response: 

Discussion: 

The text in Section 4.5.2.2 did not adequately explain how the sampling was conducted. Trenches were 
excavated to expose the edges and center of the concrete pad (there was no former building at this 
location). Samples were then collected from 0 to 6 in. below the former edge of the pad and on its 
surface. LANL believes this is consistent with that suggested by the comment and that no additional 
sampling is required at this PRS. 

Revised Text: 

Section 4.5.2.2 is modified as follows: 

OAiy·SlHfaG&·soH--sampli-ng--was-GeAducted--at-.PRS-1-8-0-1--1-,. Trenches were excavated at PRS 18-011 to 
expose the edges and the center of the concrete pad that supported the generator at this site. 
Four equally spaced sampling locations were selected 2 ft outside the square perimeter of the remaining 
foundation slab; a fifth sample was collected at the center of the pad. Figure 4-20 shows the sample 
locations. Samples were collected from 0 to 6 inches below the edge of the concrete pad as well 
as on the surface of the pad. Using this strategy, sample locations close to Building 18-22 (the former 
generator building) would intersect the area of highest residual contamination if any release had 
occurred inside the building. In accordance with the RFI Work Plan (LANL 1993, 1 085), the number of 
sampling locations gives 95% confidence of establishing whether concentrations above SALs are present 
in 50% or more of the area around the former structure. 

Comment 2.e.iii(2). LANL indicates within the RFI Report that the mercury spill has been remediated by 

the Health Division; however, LANL does not provide supporting documentation as evidence of this 
remedial activity. LANL must provide this additional documentation. See comment 1.b. v, et alia. 

LANL Response: 

As noted in Section 5.3.2.1.2 of the RFI work plan, no documentation of the cleanup could be obtained. 
The nonavailability of that documentation was the primary reason sampling was proposed at this site. 

2.f Section 4.6 Storm Drains 

2.f.i Section 4.6.118-010(b) Storm Drain Outfall: This non-HSWA active PRS should be retained 

for further evaluation based on the following deficiencies: 

Comment 2.f.i(1J. LANL does not provide supporting documentation to support eliminating the COPCs 

based on "process information." See comment 1.b.iv. 
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LANL Response: 

Discussion: 

Documentation supporting the elimination of PAHs associated with asphalt as COPCs is provided in the 
response to Comment 1.b.iv. 

Revised Text: 

The first paragraph of Section 4.6.1.3.4 is modified as follows: 

In general, polycyclic aromatic hydrocarbons (PAHs), the group to which benzo(a)pyrene, 
benzo(b) fluoranthene, chrysene, pyrene, etc. belongs, have been sporadically detected at many 
PRSs throughout the Laboratory. There is typically no specific source of PAHs attributable to 
the process activities at these PRSs. It has been found that PAHs are associated with asphalt 
runoff (e.g., paved areas and roofs) as well as incomplete combustion (e.g., incinerators, forest 
fires, or vehicle exhaust) (Clement International Corporation 1995, ER ID No. 55663; Bradley et al. 
1994, 1144; Menzie et al. 1992, ER ID No. 55635; Butler et al. 1984, ER ID No. 55634; Edwards 1983, 
ER ID No. 55636). In most cases, these chemicals are detected in-areas influenced by thel?e types 
of non-PRS-related sources, e.g., stormwater outfalls, ditches next or near paved driveways or 
roads, etc. The PAHs are eliminated, in many cases, based on available site information, 
because only those chemicals believed or suspected of being associated with a release from a 
PRS as a result of site activities are retained and subjected to the screening assessment process. 

The organic COPCs deteGted-oF suspected of being present in sediments from the drainage ditch west of 
Building 18-30 are PAHs. mest-li-kely-wer-e--a-fesu#-o.f.:pavemeRt-ftJAGf.f-cmG-tt-lefefer~lated-k> 
&te-.actfvit-ies,--Based-on-tl:lis-fat«maJ.e-,..no-GrgaRiG-CGPCs-wer-e--r-etained-at-Ws-PRS, Benzo(a)pyrene 
and dibenzo(a,h)anthracene were qualified as UJ (undetected estimated) in the surface soil and 
were initially retained as COPCs because the detection limits were greater than the SALs. Their 
presence in the surface soil was possible because the outfall at PRS 18-010(b) receives discharge 
from an asphalt paved drainage ditch, as well as runoff from the paved parking area adjacent to 
the ditch (LANL 1993, 1085), and other PAHs (fluoranthene and phenanthrene) were detected. 
Because the only likely source of PAHs is the runoff from the asphalt ditch and the paved 
parking area, non-PRS-related activities, the PAHs suspected of being present at the outfall are 
eliminated as COPCs. 
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Comment 2.f.i(2). Although the RFI Work Plan anticipated that solvents had been utilized at the PRS, 

no samples were obtained or analyzed for VOCs. LANL shall provide sampling documentation that 

VOCs are not present at this PRS. 

LANL Response: 

Sampling at this site was in accordance with the approved RFI Work Plan. As explained in Section 

5.4.5.1 of the work plan, VOCs could not reasonably be expected to have been retained in the sediments 

at these sites because of the high potential for volatilization from surface material. LANL sees no basis 
for re-sampling. 

2.f.ii Section 4.6.2 18-010(c) Storm Drain Outfall: This non-HSWA active PRS should be retained 

for further evaluation based on the following deficiencies: 

Comment 2.f.ii(1). LANL does not provide supporting documentation to support eliminating the COPCs 

based on "process information." See comment 1.b.iv. 

LANL Response: 

Discussion: 

Documentation supporting the elimination of PAHs associated with asphalt as COPCs is provided in the 

response to Comment 1.b.iv. 

Revised Text: 

Section 4.6.2.3.4 is modified as follows: 

In general, poltcyclic aromatic hydrocarbons (PAHs), the group to which benzo(a)pyrene, 

benzo(b) fluoranthene, chrysene, pyrene, etc. belongs, have been sporadically detected at many 

PRSs throughout the Laboratory. There is typically no specific source of PAHs attributable to 

the process activities at these PRSs. It has been found that PAHs are associated with asphalt 

runoff (e.g., paved areas and roofs) as well as incomplete combustion (e.g., incinerators, forest 

fires, or vehicle exhaust) (Clement International Corporation 1995, ER ID No. 55663; Bradley et al. 

1994, 1144; Menzie et al. 1992, ER ID No. 55635; Butler et al. 1984, ER ID No. 55634; Edwards 1983, 

ER ID No. 55636). In most cases, these chemicals are detected in areas influenced by these types 

of non-PRS-related sources, e.g., stormwater outfalls, ditches next or near paved driveways or 

roads, etc. The PAHs are eliminated, in many cases, based on available site information, 

because only those chemicals believed or suspected of being associated with a release from a 

PRS as a result of site activities are retained and subjected to the screening assessment process. 

T-lle--er.gani-cs-GGPCs-s~:~-speGted-ef-beiflg-.pre&eflt-ifl--ttle--sedimeflts-aroofld-8~:~-iklffig-A-8-30-rnest-!fk-el.y--are 

derived-.fr-om--the-draiflage--ef-tlle--paved--area,--J.n.-adffitHm-;-tlle--deteGtHm--Gf--a-W\V--cGRGeAtr-atiGR-e.f 
pheflaRthreRe-ifl--the-sedimeflts-rnest-~ik-ely--is-a-feSI:I-It--ef--this-draiflag&,---+tterefeFe;--RG-Gr.ganiG--GOP-Gs 

related--to--site--a-ct+v-iUe-s--are-.pre&eflt-at-thls--PRS, 

The outfall at PRS 18-010(c) receives runoff from the asphalt paved area and driveway between 

Buildings 18-30 and 18-31 (LANL 1990, 0145; LANL 1993, 1085), which are a likely source of PAHs 

as described above. The PAHs, e.g., benzo(a)pyrene, were undetected in the surface soil, and 

were initially retained as COPCs because the detection limits were greater than the SALs. 
However, because the source of the PAHs is non-PRS-related activities (runoff from asphalt), the 

PAHs presumed to be present at the outfall are eliminated as COPCs. Only those chemicals 
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believed or suspected of being associated with a release from a PRS as a result of site activities 
are retained as COPes. 

Bis(2-chloroethyl)ether was eliminated from further consideration because it was not likely to be 
present as a result of site activities. Based on the Handbook of Environmental Contaminants: 
Guide for Site Assessment, (Shineldecker 1992, ER ID No. 55587), bis(2-chloroethyl)ether is an 
organic solvent used in a variety of processes and is not part of the chemical inventory for TA-
18. The only process listed that would be relevant at this site is its use in tar processing. 
Therefore, it may be present in minute quantities as a result of the runoff from the asphalt roofs 
and can be eliminated as originating from a non-PRS-related activity. 

Pentachlorophenol was also eliminated because process information and the chemical inventory 
suggested its presence at the site was unlikely. This chemical is used as an insecticide for 
termite control and as a general herbicide (Budavari 1989, ER ID No. 55589) and, therefore, may 
be associated with maintenance activities at TA-18. Therefore, it can be eliminated based on its 
source being a non-PRS-related activity. 

Copper and mercury are detected at concentrations greater than the background UTL. However, neither 
is present at concentrations greater than its SAL; therefore, both are eliminated as COPCs. 

The first paragraph of Section 4.6.2.4 is modified as follows: 

At--P.RS---1-8-04-0(c};--the---or9aAi£s--r-etained--as--GOPGs--are.--PAKS;---wh-ich--are--Gften--eetected-·iA--soils--aRd 
sediments--iA--t-lle--vicinity--e.f--paved--aFeas--as-a--resllit-·of---dfainage,--··Because--this--PRS--re£eives-<lrainage 
pr~mari~y--from-t-11&-paved--are.a--armmd--BuikHAg-:t-8-30-,--amHhe--PAHs--llave--oo--idefltif~ed-sou-r£es,--they--aFe 
oot-r-etained-as-GOPCs. As-a-FeSult, No RCRA-regulated human health COPCs are retained at PRS 18-
010(c). A preliminary review of the radiological data indicates that uranium, the only radioactive COPC, 
was present at background concentrations. 
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Comment 2.f.ii(2). Although the RFI Work Plan anticipated that solvents had been utilized at the PRS, 
no samples were obtained or analyzed for VOCs. LANL shall provide sampling documentation that 
VOCs are not present at this PRS. 

LANL Response: 

See response to Comment 2.f.i(2). 

2.f.iii Section 4.6.3 18-010(d) Drainage Collection Area: This non-HSWA active PRS should be 
retained for further evaluation based on the following deficiencies: 

Comment 2.f.iii(1). LANL does not provide supporting documentation to support eliminating the COPCs 
based on "process information." See comment 1.b.iv. 

LANL Response: 

Discussion: 

Documentation supporting the elimination of PAHs associated with asphalt as COPCs is provided in the 
response to Comment 1.b.iv. 

Revised Text: 

Section 4.6.3.3.4 is modified as follows: 

T-tle··-Gr!JaAiG·--GGP-Gs---deteGted---iR---sediments---afe---PAHs---ttlat---mast--~ikely---afe---deff-ved---t-he---paved---afea 

dr-ai-Aaf}&--noft-heast--m:--Buflding--:1-8-3-7---aOO--tf:ler-efar-e---are--oot--r-elated--tG--site--aGUv-ities,-----Base4--upoo--ttlis 
r-atWflale;--these-eFgaffiG.-GOPGs-ar-e--eliminated--ffam--f-urthef--e-vaJ.uatioR, 

In general, polycyclic aromatic hydrocarbons (PAHs), the group to which benzo(a)pyrene, 
benzo(b) fluoranthene, chrysene, pyrene, etc. belongs, have been sporadically detected at many 
PRSs throughout the Laboratory. There is typically no specific source of PAHs attributable to 
the process activities at these PRSs. It has been found that PAHs are associated with asphalt 
runoff (e.g., paved areas and roofs) as well as incomplete combustion (e.g., incinerators, forest 
fires, or vehicle exhaust) (Clement International Corporation 1995, ER ID No. 55663; Bradley et al. 
1994, 1144; Menzie et al. 1992, ER ID No. 55635; Butler et al. 1984, ER ID No. 55634; Edwards 1983, 
ER ID No. 55636). In most cases, these chemicals are detected in areas influenced by these types 
of non-PRS-related sources, e.g., stormwater outfalls, ditches next or near paved driveways or 
roads, etc. The PAHs are eliminated, in many cases, based on available site information, 
because only those chemicals believed or suspected of being associated with a release from a 
PRS as a result of site activities are retained and subjected to the screening assessment process. 

The outfall at PRS 18-01 O(d) receives runoff from the asphalt paved area northeast of Building 18-
37 (LANL 1993, 1085). The PAHs, e.g., benzo(a)pyrene, benzo(b)fluoranthene, etc., were detected 
in the surface soil, and were initially retained as COPCs. Because the only source of PAHs is the 
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asphalt covered area, a non-PRS-related activity, the PAHs detected at the outfall are eliminated 
as COPCs. Only those chemicals believed or suspected of being associated with a release from 
a PRS as a result of site activities are retained as COPCs. 

Lead and zinc were detected at concentrations greater than both their background UTLs and their site
specific background values. Although this detection suggests that the site could be their source, both 
analytes were present at concentrations below their SALs and therefore are eliminated as COPCs. 

The first paragraph of Section 4.6.3.4 is modified as follows: 

At--PR.S--~-8-00-1-Q(-d-};--t-he---oFgaAis-s--fetaiflee--as--GGPGs-afe--PAHs,---wffich--afe--e-fteA---d-etes-tee--ifl---sei~s--aAd 
setlimeA-ts--iA---tRe--viGiflity--{}f--paved--afeas--as--a---result--ef-draiflage,----Ses-at:~se-tt:lis--PRS---reBeives-draiflage 
pr-imafily--f-rem-the--paved--ar-ea--ar-GUAe--&Hd+Rg---1-8-3-7,-aRe--tt:le--PAHs--ha-ve--oo--idefltified-se-!H'Ges;-they--afe 
A-Gt---retaiA-ed--as---GGPGs.- No RCRA-regulated COPCs for human health are retained at PRS 18-
010(d). A preliminary review of the radiological data indicates that uranium, the only radioactive COPC, 
was present at background concentrations. Therefore, NFA is provisionally recommended based on the 
No Further Action Criteria Policy's Criterion 4: The site has been characterized, and no COPCs were 
present. This recommendation is contingent upon a complete review of the radiological data, which will 
be presented in the addendum to this report (planned for completion by February 1996). 

References 

Clement International Corporation, August 1995. "Toxicological Profile for Polycyclic Aromatic 
Hydrocarbons," prepared under Contract No. 205-88-0608 for Agency for Toxic Substances and Disease 
Registry, ER ID No. 55663, US Public Health Service, Washington, DC. (Clement International 
Corporation 1990, ER ID No. 55663) 

Bradley, L.J.N., B.H. Magee, and S.L. Allen, 1994. "Background Levels of Polycyclic Aromatic 
Hydrocarbons (PAH) and Selected Metals in New England Urban Soils," in Journal of Soil 
Contamination, Vol. 3(4), p. 349. (Bradley et al. 1994, 1144) 

Butler, J.D., V. Butterworth, S.C. Kellow, and H.G. Robinson, 1984. "Some Observations of the 
Polycyclic Aromatic Hydrocarbon (PAH) Content of Surface Soils in Urban Areas," The Science of the 
Total Environment, ER ID No. 55634, Vol. 33, pp. 75-85. (Butler et al. 1984, ER ID No. 55634) 

Edwards, N.T., 1983. "Polycyclic Aromatic Hydrocarbons (PAHs) in the Terrestrial Environment- A 
Review," Journal of Environmental Quality, ER ID No. 55636, Vol. 12, No.4, pp. 427-441. (Edwards 
1983, ER ID No. 55636) 

LANL (Los Alamos National Laboratory), May 1993. "RFI Work Plan for Operable Unit 1093," Los 
Alamos National Laboratory Report LA-UR-93-422, Los Alamos, New Mexico. (LANL 1993, 1 085) 

Menzie, C.A., B.B. Potocki, and J. Santodonato, 1992. "Exposure to Carcinogenic PAHs in the 
Environment," Environmental Science and Technology, ER ID No. 55635, Vol. 26, No.7, pp. 1278-1284. 
(Menzie et al. 1992, ER ID No. 55635) 

Comment 2.f.iii(2). Although the RFI Work Plan anticipated that solvents had been utilized at the PRS, 
no samples were obtained or analyzed for VOCs. LANL shall provide sampling documentation that 
vocs are not present at this PRS. 

LANL Response: 

See response to Comment 2.f.i(2). 

Comment 2.f.iii(3). Figure 4-24 does not clearly identify those areas which are paved and unpaved. 
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LANL Response: 

The perimeter of the paved area is indicated in Figure 4-24. However, the figure incorrectly indicates 
that paving extends underneath the area sampled at this outfall. 

Figure 4-24 is modified to clearly indicate the paved and unpaved areas (see Attachment D). 

2.f.iv Section 4.6.4 18-010(e) Storm Drain Outfall: This non-HSWA active PRS should be retained 
for further evaluation based on the following deficiencies: 

Comment 2.f.iv(1). LANL does not provide supporting documentation to support eliminating the COPCs 
based on "process information." See comment 1.b.iv. 

LANL Response: 

Discussion: 

Documentation supporting the elimination of PAHs associated with asphalt as COPCs is provided in the 
response to Comment 1.b.iv. 

Revised Text: 

Section 4.6.4.3.4 is modified as follows: 

T-fle·.of€JalliG·GGP.Gs-eet-eGt-ed-.of··tfleygllt--te--be--f')r-eseAt-~R-tlle--seeimellt-·samples--mest--likely-afe-a--r-e-sult-ef 
dr.ainage--rllileff--ffem-tlle--f')av-ed--afea-.aFet:Jild-BuildiA€JS48-2.S.-alld-~-8-141,· 

In general, polycyclic aromatic hydrocarbons (PAHs), the group to which benzo(a)pyrene, 
benzo(b) fluoranthene, chrysene, pyrene, etc. belongs, have been sporadically detected at many 
PRSs throughout the Laboratory. There is typically no specific source of PAHs attributable to 
the process activities at these PRSs. It has been found that PAHs are associated with asphalt 
runoff (e.g., paved areas and roofs) as well as incomplete combustion (e.g., incinerators, forest 
fires, or vehicle exhaust) (Clement International Corporation 1995, ER ID No. 55663; Bradley et al. 
1994, 1144; Menzie et al. 1992, ER ID No. 55635; Butler et al. 1984, ER ID No. 55634; Edwards 1983, 
ER ID No. 55636). In most cases, these chemicals are detected in areas influenced by these types 
of non-PRS-related sources, e.g., stormwater outfalls, ditches next or near paved driveways or 
roads, etc. The PAHs are eliminated, in many cases, based on available site information, 
because only those chemicals believed or suspected of being associated with a release from a 
PRS as a result of site activities are retained and subjected to the screening assessment process. 

The outfall at PRS 18-01 O(e) receives discharge from the paved ditch as well as runoff from the 
asphalt paved area between Buildings 18-28 and 18-147 (LANL 1993, 1085). The PAHs, e.g., 
benzo(a)pyrene, benzo(b)fluoranthene, etc., were detected in the surface soil, and were initially 
retained as COPCs. Because the only source of PAHs is the runoff from the paved ditch and the 
asphalt covered areas, non-PRS-related activities, the PAHs detected at the outfall are eliminated 
as COPCs. Only those chemicals believed or suspected of being associated with a release from 
a PRS as a result of site activities are retained as COPCs. 

Zinc, lead, and cadmium were detected in the sediments at concentrations greater than both their 
background UTLs and site-specific background values, which suggests that the site could be a source of 
these analytes. However, all of the inorganics were present at concentrations less than their SALs and 
therefore are eliminated as COPCs. 

The first paragraph of Section 4.6.4.4 is modified as follows: 
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T-h8···Gr.gaf1W···CGPCs---r.etaiAeG··-Bt···PRS··48-Q-1-G(-&)···af8···PAH-S;···WAiGR···are---eftefl···det-eGt-EKI···ffi-···SGi~s---aAd 
sedimeAts-ffi--t-he--viGiAity··Gf··pav-EKI-·ar-e-as-as-a-r-e-sult-ef.dfaiflage-fUAGff, .. BeGause--PRS-48-G~-O(e)-·reGeived 
drai~e--ffem-tlle-paved-area--areuAd--Buik1ffigs--t8-28-aoo--t8-t4-7-;··afld··OO·sit-e-felated··SOOfG&&·f.o.r·-t-hese 
PAHs---llav-e---been---ideAtff-ied·,-··tllese---GOPCs---were---Aet··fetaiAed-, ..... ~A--·addit~GA-;···OO··iflar.g.arnc. .. coPCs--aFe 
r-etaifled-,. No RCRA-regulated COPes for human health are retained at PRS 18-010(d). A preliminary 
review of radiological data indicates that uranium, the only radioactive COPC, was present at 
background concentrations. Therefore, NFA is provisionally recommended for PRS 18-01 O(e) based on 
the No Further Action Criteria Policy's Criterion 4: The site has been characterized, and no COPes were 
present. This recommendation is contingent upon further review of the radiological data, which will be 
presented in the addendum to this report (planned for completion by February 1996). 

References 

Agency for Toxic Substances and Disease Registry (ATSDR) 1995. "Toxicological Profile for 
Clement International Corporation, August 1995. "Toxicological Profile for Polycyclic Aromatic 
Hydrocarbons," prepared under Contract No. 205-88-0608 for Agency for Toxic Substances and 
Disease Registry, ER ID No. 55663, US Public Health Service, Washington, DC. (C.Iement 
International Corporation 1990, ER ID No. 55663) 

Bradley, L.J.N., B.H. Magee, and S.L. Allen, 1994. "Background .Levels of Polycyclic Aromatic 
Hydrocarbons (PAH) and Selected Metals in New England Urban Soils," in Journal of SoU 
Contamination, Vol. 3(4), p. 349. (Bradley et al. 1994, 1144) 

Butler, J.D., V. Butterworth, S.C. Kellow, and H.G. Robinson, 1984. "Some Observations of the 
Polycyclic Aromatic Hydrocarbon (PAH) Content of Surface Soils in Urban Areas," The Science of 
the Total Environment, ER ID No. 55634, Vol. 33, pp. 75-85. (Butler et al. 1984, ER ID No. 55634) 

Edwards, N.T., 1983. "Polycyclic Aromatic Hydrocarbons (PAHs) in the Terrestrial Environment 
-A Review," Journal of Environmental Quality, ER ID No. 55636, Vol. 12, No.4, pp. 427-441. 
(Edwards 1983, ER ID No. 55636) 

LANL (Los Alamos National Laboratory), May 1993. "RFI Work Plan for Operable Unit 1093," Los 
Alamos National Laboratory Report LA-UR-93-422, Los Alamos, New Mexico. (LANL 1993, 1085) 

Menzie, C.A., B.B. Potocki, and J. Santodonato, 1992. "Exposure to Carcinogenic PAHs in the 
Environment," Environmental Science and Technology, ER ID No. 55635, Vol. 26, No.7, pp. 1278-
1284. (Menzie et al. 1992, ER ID No. 55635) 

Comment 2.f.iv(2). Although the RFI Work Plan anticipated that solvents had been utilized at the PRS, 
no samples were obtained or analyzed for VOCs. LANL shall provide sampling documentation that 
VOCs are not present at this PRS. 
LANL Response: 

See response to Comment 2.f.i(2). 

Comment 2.f.iv(3). Sample locations 18-1732 and 18-1733 as shown on Figure 4-25 indicate "(BCP)" 
and "(BaP)," respectively. LANL must clarify what these notations mean. 

LANL Response: 

BaP refers to benzo-a-pyrene. BCP is a typographical error and should have been BaP. 

Figure 4-25 is modified to change BCP to BaP and a footnote is added to the figure legend to indicate 
that BaP refers to benzo(a)pyrene (see Attachment D). 
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Comment 2.f.iv(4). LANL must indicate the name of the creek the outfall drains into. 

LANL Response: 

The drain discharges to the channel of the ephemeral stream in Pajarito Canyon. Ephemeral streams 
are not conventionally "named," beyond referencing the canyon in which they are located. That 
information is clearly provided on the figure, and LANL sees no reason to revise the figure. 

Comment 2.f.iv(5). When describing locations in the text, LANL must use reference points clearly 
located on the coffesponding figure. For example, Building 18-30 is cited in the text, but is not located in 
the corresponding figure, Figure 4-25. LANL must revise the text accordingly. 

LANL Response: 

Discussion: 

The text incorrectly references Building TA-18-30 and Figure 4-20 and contains other typos. 

Revised Text: 

The first two sentences in Section 4.6.4 are revised as given below. All buildings referred to in the 
revised text are indicated in Figure 4-25. PRS 18-010(e) is the storm drain outfall of a paved ditch 
that serves the area northeast of Building TA-18-28 (Figure 4-25). A pipe, located at the east end 
of the ditch, passes under the paved area west of Building TA-18-129 to a grating east of Building 
TA-18-190 and turns south. 

2.f.v Section 4.6.5 18-010(f) Storm Drain Outfall: This non-HSWA active PRS should be retained 
for further evaluation based on the following deficiencies: 

Comment 2.f.v(1). Although the RFI Work Plan anticipated that solvents had been utilized at the PRS, 
no samples were obtained or analyzed for VOCs. LANL shall provide sampling documentation that 
VOCs are not present at this PRS. 

LANL Response: 

See Comment 2.f.i(2). 

2.g Section 4.7 Groundwater Sampling 

2.g.i General 

Comment 2.g.i(1). Drill logs, well construction, and sampling methodology are not presented in the RFI 
Report. LANL must provide this information within the RFI Report. See comment 1.b.i. 

LANL Response: 

See response to Comment 1.b.i. 

Comment 2.g.i(2). Available historical groundwater data obtained from nearby wells, springs, and seeps 
should be included in the evaluation of this technical area. 

Response to the NOD -179- EM/ER: 97-145 
for TAs -18 and -27 
J97127.97G 



LANL Response: 

The scope of the investigation reported in the RFI Report for former OU 1 093 did not include 
investigation of nearby wells and springs, except for those included within the boundaries of the operable 
unit. The additional investigations proposed in the response to Comment 1.a.ii will address this 
comment. 

Comment 2.g.i(3). The statement that "No significant additional input is occurring within TA-18 ... " is an 
improper statement to make in this RFI Report. The lack of understanding of the modes of groundwater 
occurrence and the interplay of these modes, coupled with the Jack of sufficient monitoring wells, makes 
such a statement tentative at best. The affect TA-18 has had and continues to have on the groundwater 
cannot be determined with confidence at this time. 

LANL Response: 

The objectives of the RFI did not include complete characterization of groundwater within Pajarito 
Canyon. Additional information related to this issue will be addressed by investigations proposed in the 
response to Comment 1.a.ii. However, the data from this RFI indicate that concentrations of potential 
contaminants detected within and up-gradient from TA-18 are generally at lower concentrations in the 
down-gradient PCO wells. This fact supports the statement that no significant input is occurring within 
TA-18. 

Comment 2.g.i(4). LANL does not specify the objectives of the groundwater sampling. From that 
standpoint, it is difficult to derive the value from the investigation as it relates to TA-18. LANL must 
provide language which defines the objectives of the groundwater sampling so that a proper review of the 
information can be made. 

LANL Response: 

Discussion: 

The objectives of the RFI sampling are given in Section 5.6.3 of the RFI work plan. 

Revised Text: 

The following is added to Section 4.7: 

The conceptual site model for TA-18 (Figure 1-4) identifies groundwater as a potential migration 
pathway for contaminants and, therefore, a medium that needs to be monitored. The objectives 
of the groundwater sampling associated with TA-18 are, 

• to measure concentrations of chemicals in the groundwater, 
• to identify chemicals of potential concern, either as a result of TA-18 activities or 

activities off-site, 
• to obtain data on the seasonal variability of the concentrations of chemicals of 

potential concern, 
• to obtain data on seasonal water level changes, 
• to determine local background concentrations of chemicals in the groundwater, and 
• to obtain data on water quality parameters regulated by the Safe Drinking Water Act. 

The monitoring wells (either drilled as part of the RFI investigation or previously drilled) were 
strategically located to monitor the potential impacts on water quality from individual operations 
within TA-18 as well as the combined effects of the entire TA down-canyon. 
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2.g.ii Section 4.7.1 PCO Wells 

Comment 2.g.ii(1 ). Section 4. 7.1. 1: As mentioned, the PCO-series wells have been monitored on an 
annual basis as part of the Environmental Surveillance program. Presumably, additional analytical data is 
available from these previous sampling events. LANL must present the historical data for these wells 
within this RFI Report to provide a more complete synopsis of groundwater degradation near TA 18. 

LANL Response: 

The proposed additional groundwater investigation, as presented in the Sampling and Analysis Plan for 
Groundwater Investigations in Threemile and Pajarito Canyon (Attachment A), proposes to evaluate a 
minimum of three additional quarters of groundwater monitoring in the PCO wells. The historical data for 
the PCO wells will be included in a summary and evaluation of the new sampling data to determine the 
scope of Stage 2 investigations. 

Comment 2.g.ii(2). Section 4. 7.1.3.1, lnorganics: LANL must revise the text to indicate which samples 
exceeded holding times. It is recommended that the corresponding figures also somehow indicate which 
samples exceeded holding times. 

LANL Response: 

The samples that exceeded holding times for inorganics (mercury only) are listed in Table 4-75. The 
designation of samples exceeding holding times on figures is not presently required by the approved RFI 
Report framework policy. 

Section 4.7.1.3.1 and Table 4-75 have been modified and presented in the response to Comment 1.e.ii, 
QAIQC discussions. 

Comment 2.g.ii(3). Section 4. 7. 1.3. 1, Organics: The text does not indicate which samples had 
detectable concentrations of 1,3-dinitrobenzene (DNB) and octohydro-1,3,5, 7-tetranitro-1,3,5, 7-
tetrazocine (HMX). LANL must revise the text to show these corrections. 

LANL Response: 

As stated in Section 4.7.1.3.1, these constituents were at concentrations below the site-specific 
background groundwater concentrations listed in Table 3.2.1 of the RFI Report. Consistent with the 
approved RFI Framework Policy, the data comparison tables, text, and the figures only address potential 
contaminant concentrations above background. Concentrations of these constituents are provided in 
Appendix D of the RFI Report. 

Comment 2.g.ii(4). Section 4. 7. 1.3. 1, Organics: LANL does not provide supporting documentation 
necessary to eliminate the COPCs based on the contaminants' relative insolubility in water. See 
comment 1.b.iv. 

LANL Response: 

Three organics were reported as nondetects, but QC problems resulted in the reported concentrations 
being suspect. They could not be eliminated as COPCs because the respective SALs are below the 
normal detection limits. Insufficient information is available to substantively prove that these suspected 
contaminants were not present in the samples or that they could not be in some way derived from T A-18 
activities. The RFI Report only concluded that it was unlikely. Additional sampling of the PCO wells is 
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planned as part of a broader investigation of groundwater in Pajarito Canyon (see response to Comment 
1.a.ii). The presence or absence of these contaminants will be addressed by that sampling. 

2.g.iii Section 4.7.2 LACEF Monitoring Wells 

Comment 2.g.iii(1 ). Based on the primary objective of this RFI Report (which is to investigate those 
PRSs located at TA 18), groundwater monitoring wells should also be located near the drain field at 
18-003(b) or southeast of Buildings 18-168 and 18-23. 

LANL Response: 

Discussion: 

The LACEF monitoring wells are located southeast of Building TA-18-168, as recommended by the 
comment. Also as recommended by the comment, two monitoring wells-18-1135 and 18-1136-were 
located adjacent to the drainfield at PRS 18-003(b). However, the text in Section 4.7.2 did not 
adequately cross-reference the discussion of these latter wells in Section 4.1.1, and the figure did not 
show the wells. 

Revised Text: 

See Attachment D for the revised Figure 4-27. 

Section 4.7.2 is modified as follows: 

During 1990, the Laboratory installed four monitoring wells around the LACEF building (Building18-168) 
at TA-18: MW-1 (up-gradient), MW-2, MW-3, and MW-4 (down-gradient), (Figure 4-27). The down
gradient wells are south and southeast of Building 18-168 and in the vicinity of the settling pit 
[PRS 18-003(a)] and the septic tank [PRS 18-003(b)]. These wells were installed to establish baseline 
levels of radionuclides in soils and shallow groundwater surrounding tt:le Building 18-168 and to assess 
the potential for transport of radionuclides in the shallow groundwater system in Pajarito Canyon (LATA 
1991, 16-0005). In addition, a permanent monitoring well (MW-7) was subsequently installed in 
the drainfield at sample location 18-1135 (Figure 4-27). The first quarter analytical data from well 
MW-7 are presented in Table 4-6 (sample no. 0218-95-0252) as part of the Phase I investigation at 
PRS 18-003(b). 

All foof wells were drilled through alluvium to a depth of 25 ft. Drilling was performed with a top-drive 
drill rig and an 8-in. hollow-stem auger. The wells were cased with a 20-ft section of 2-in. PVC well 
screen placed on the bottom of the borehole. Two-inch PVC casing was used from the top of the 
screened section to the ground surface. The annular space surrounding the well was filled with silica 
sand to within 3 ft of the surface and finished to the surface with grout. A metal well head with a cast
iron cover was placed into the wet grout. A 2.5-ft diameter concrete collar and lockable expansion-type 
well plug were installed around each well for well head protection. The wells were developed by 
pumping with a hand pump (LATA 1991, 16-0005). 

All foof boreholes were sampled every 5 ft during drilling. The alluvium encountered in the boreholes 
consisted of a mixture of reddish brown sandy clays, clays, sands, and clayey sands. Tuff cobbles were 
most frequently rounded to subrounded. Clay and sand layers of 1 in. to more than 1 ft were common, 
with sandy layers ranging from poorly sorted to well sorted. No clear marker beds were identified in the 
boreholes, and most strata appear to be laterally discontinuous (LATA 1991, 16-0005). 

None of the boreholes fully penetrated the alluvium; field observations indicate that the alluvium/tuff 
interface is probably at a depth of 35 ft in the area. The first indications of moisture were observed at a 
depth of 1 0 to 12 ft in each well, with the first fully saturated zones occurring at approximately 20 ft. 
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Following well development, the static water level in the wells averaged approximately 15 ft (land 
surface datum). This is consistent with observations of construction activities in the area, where water 
has been encountered in excavations at approximately 15 ft of depth; however, water levels are highly 
variable both seasonally and annually in Pajarito Canyon (LATA 1991, 16-0005). 

Comment 2.g.iii(2). Groundwater from sample location 18-1135 was obtained during the investigation of 
18-003(b), but was not analyzed for high explosives. All groundwater wells within this vicinity should also 
be analyzed for HE using SW 846 Method 8330 to provide a comprehensive site-wide survey of these 
constituents and to determine if these PR Ss may have contributed to the overall degradation of the 
alluvial groundwater system. 

LANL Response: 

High explosives are not a potential contaminant for PRSs 18-003(a and b), although samples from the 
nearby LACEF wells were analyzed for HE. The analysis of samples from selected existing and future 
monitoring wells will be included in the sampling plan indicated in the response to Comment 1.a.ii. 

2.h Section 4.8 Wetlands 

Comment 2.h.i. Section 4. 8. 2, Field Investigation: Based on drill log and water chemistry data, Springs 
3A and 3B are suspected of discharging from the volcanic units of the Tshirege Member of the Bandelier 
Tuff. Since these springs feed into the alluvial deposits and wetlands of Threemile Canyon, background 
samples obtained from these wetlands (WL-1 and WL-3) may not be truly representative of background 
alluvial conditions. LANL shall investigate the springs and seeps which may contribute contaminants to 
the alluvial aquifer in Pajarito and Threemile Canyons and LANL shall investigate the alluvial conditions 
up-gradient of the influence of these springs, including TA-18 spring. 

LANL Response: 

These springs and seeps will be included in the investigation proposed in the response to Comment 
1.a.ii. 

Comment 2.h.ii. Figure 4-30, page 4-187 and associated text: If potential sources are located upstream 
of TA-18 in Pajarito Canyon, LANL shall obtain, where possible, background wetlands samples from 
Pajarito Canyon up-gradient of its confluence with Threemile Canyon. 

LANL Response: 

Wetlands in Pajarito and Threemile canyons sampled by this RFI occur in locations with perennial 
streamflow or where the water table is close to or at the surface. Wetlands have not been observed 
close to TA-18 up-gradient in Pajarito Canyon. However, collection of possible additional background 
data pertinent to wetlands will be included in the sampling proposed in the response to Comment 1.a.ii. 

Comment 2.h.iii. Table 4-81, page 4-195: Site-wide background values (as represented by the UTL) 
should also be provided for comparison purposes. See comments 1.b.ii and 1.b.iii. 

LANL Response: 

Discussion: 

At the time the RFI Report was written, site-wide UTL values for sediments were not available. However, 
these data are now available and have been included in an evaluation of the significance of use of the 
new UTLs. See response to Comment 1.a.iv. 
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Revised Text: 

Table 4-81 is modified as follows: 

Analyte 

TABLE 4-81 
MAXIMUM CONCENTRATIONS OF ANAL YTES 

DETECTED IN THE BACKGROUND WETLAND SITES 

Site-Wide Sediment 
Background UTLs 

Comment 2.h.iv. Section 4.8.2: An evaluation of historical information, such as aerial photographs, 
should have been used to determine if the drainage and wetlands were present at the time of potential 
contaminant discharge. From the information provided, it is uncertain whether the background samples 
obtained for this RFI Report are unbiased representations of the wetland/alluvial conditions in the canyon. 
LANL shall provide an evaluation of the historical information to determine if these locations were suitable 
to meet the objectives of this RFI. 

LANL Response: 

LANL will evaluate the representativeness of the background wetland locations as part of the 
investigations proposed in the response to Comment 1.a.ii. 

Comment 2.h.v. Section 4.8.3.4. paragraph 1: The following statement is misleading and inappropriate 
for a RFI Report: "Because the concentrations either were Jess than the SALs or did not have a SAL; 
human health risk is not a concern." This statement leads the reader to believe that a health risk is not a 
concern. The evaluation of risk to human health and the environment is paramount to our mission as 
environmental professionals. The statement intends to say that the concentrations were such that a risk 
assessment was unnecessarv. LANL shall revise the statement to read "Because ... , human health risk 
was not evaluated." 
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3LANL Response: 

LANL acknowledges that the referenced statement could be misinterpreted. The last sentence of the first 
paragraph of Section 4.8.3.4 is revised as follows: 

Because the concentrations either were less than the SALs or did not have a SAL h~o~man health risk is 
not a concern. potential contaminants at this location do not present an unacceptable risk to 
human health. 

Comment 2.h.vi. Figure 4-33, page 4-190: Does not include a notation that o-nitrotoluene exceeded 
background concentrations at sample location 36-2001, sample identification AAA5902, as shown in 
Table 4-83 on page 4-196. LANL shall revise the text and figure, as necessary. 

LANL Response: 

Discussion: 

The compound, o-nitrotoluene, was not detected in the background wetlands (WL-1 and WL-3), but was 
detected in the background wells and in the surface water in one of the down-canyon wetlands (WL-8). 
The surface water concentrations for o-nitrotoluene were incorrectly presented as being greater than the 
concentrations detected in the background wells (last paragraph of Section 4.8.3.4, Data Interpretation). 
The detected concentrations of o-nitrotoluene are less than the background well concentration (3. 7 1-lg/L), 
but are presented in Table 4-83. Figure 4-33 presents o-nitrotoluene as being detected in one surface 
water sample (AAA5901), but not in the second surface water sample (AAA5902). Figure 4-33 
(Attachment D) is modified to present this detection. 

Revised Text: 

The last paragraph of Section 4.8.3.4 is modified as follows: 

The HE compounds o-nitrotoluene and tetryl(methyl-2,4,6-trinitrophenylnitramine) were detected in 
surface water from WL-4, WL-6, WL-7, and WL-8. These HE organics were not detected in the 
background wetlands but were detected in the background wells at maximum concentrations of 3. 7 IJg/L 
and 0. 12 IJg/L, respectively. +Re-se-GGOOSRtfat-ioos-ar-e-ffighef-i.R-tRe-wetlaAGs-SYffaGe-watef-t.Aar:HR-the 
baskgro~o~nd wells, The concentrations of o-nitrotoluene in the wetlands surface water are less than 
the background wells concentration, while the concentrations for tetryl(methyl-2,4,6-
trinitrophenylnitramine) are greater than the concentration detected in the background wells. 
Because these compounds were not detected in the background wetlands, the results suggestiflg 
that the source(s) of these compounds could be input from TA-18 or the nearby former firing site (PRS 
27-002). 

Comment 2.h.vii. Section 4.8.4, Human Health Risk: 2,4,6-trichlorophenol was identified as being a 
COPC unrelated to activities conducted at TA-18. It is unclear if an evaluation was performed to 
determine if this constituent is attributable to other LANL-related activities. The question of attribution 
must be evaluated on a site-wide or systemic basis. LANL shall clarify this issue. 

LANL Response: 

The chemical 2,4,6 trichlorophenol was retained through the screening assessment because, although 
reported as a nondetect, QC problems with the analysis required that the reported concentration be 
considered suspect. This chemical is used as a preservative or germicide according to The Merck Index. 
These uses are not associated with the activities at TA-18 and 2,4,6-trichlorophenol is not on the 
chemical inventory for this site. Identification of other possible sources for this chemical within the entire 
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Laboratory is beyond the scope of this RFI. Such issues will ultimately be addressed by the Canyons 
field unit, which will conduct integrated investigations of the canyon systems at the Laboratory. 

Comment 2.h.viii. Section 4.8.3.1, Organics: The detection limit for various VOCs and SVOCs 
exceeded SALs. LANL shall provide a listing of all instances at TA-18 where detection limits exceed 
SALs and provide an explanation. 

LANL Response: 

The analytical methods used to detect analytes in samples sent to offsite laboratories are SW 846 
methods, which are required by NMED and EPA. These methods provide detection limits that are above 
the SALs for some analytes. In these instances, the lowest achievable detection limit may be used as a 
SAL for these chemicals as presented in the approved Installation Work Plan (LANL 1995, 1275). In 
addition, these chemicals are evaluated as to their likelihood of being present based on process and site 
knowledge and/or the detection of similar chemicals or degradation products in the samples submitted 
for analyses (Risk-Based Corrective Action Process) (LANL 1996, 1297). If process/site knowledge 
indicates that the chemical(s) is/are not likely to be present at the site and/or similar chemicals are not 
detected, the chemicals are eliminated from further evaluation. On the other hand, if process knowledge 
indicates that the chemical may be present and/or similar chemicals are detected, the chemical is 
evaluated further, i.e., retained as a COPC. 

References: 

Dorries, A. M. (Ed.), June 1, 1996. "Risk-Based Corrective Action Process," Revision 1, Los Alamos 
National Laboratory Report LA-UR-96-2811, Los Alamos, New Mexico. (Dorries 1996, 1297) 

LANL (Los Alamos National Laboratory), November 1995. "Installation Work Plan for Environmental 
Restoration," Revision 5, Los Alamos National Laboratory Report LA-UR-95-4048, Los Alamos, New 
Mexico. (LANL 1995, 1275) 

2.1 Appendix B, Hydrogeology 

Comment 2.1.i. Springs and seeps are not addressed or sampled as part of this RFI Report. See 
comment 2.g.i.(2) 

LANL Response: 

The scope of the RFI did not address potential contaminant sources up-gradient from TA-18. However, 
sampling of these springs will be included in the investigations proposed in the response to Comment 
1.a.ii. 

Comment 2.1.ii. All figures within this report should include the locations of "the inventory of monitoring 
wells" as listed in Table B-1 and any other wells within 1 mile of any PRS or within the canyon system. 
LANL shall revise all figures to reflect this comment. 

LANL Response: 

The wells drilled as part of the RFI at former OU 1 093 were all drilled to monitor potential effects of 
sanitary waste systems on groundwater. The location of each well was intended to focus on the possible 
effects of a specific PRS. Sampling of those wells considered the potential contaminants from that PRS, 
as opposed to those of nearby (or in the case of firing sites, surrounding) PRSs. Thus, a discussion of the 
analytical data from a particular well is primarily applicable to the adjacent septic system. LANL 
questions the added value of presenting information on sampling points not specific to the particular 
PRSs represented in a particular figure. However, LANL has reviewed the figures in Chapter 4 of the 
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RFI Report and added the locations of any monitoring wells within the limits of the figure. The scale of 
all figures addressing particular PRSs does not allow the presentation of all wells within one mile of a 
PRS or within the canyon. 

See Attachment D for the revised figures. 

Comment 2.1.iii. The RFI Report incoffectly states that " ... no perched aquifers have been 
observed between the shallow alluvial aquifer and the main aquifer ... " LANL shall revise this 
statement or strike it from the report. The following items directly conflict with the previous 
statement: 

Springs 3A, 38, and TA-18 appear to discharge from a perched zone within the 
Tshirege Member of the Bandelier Tuff; and 
during the drilling of PM-2 a perched, saturated zone within the Otowi Formation was 
encountered at an elevation of 6380 feet (approximately 500 feet above the regional 
aquifer). 

LANL Response: 

Discussion: 

The springs referred to, as noted in the comment, issue from a geologic unit that is physically above the 
alluvial aquifer in Pajarito Canyon; these are not evidence of a perched aquifer below the alluvial aquifer. 
LANL recognizes that zones of possible saturation were encountered in the drilling of well PM-2 and of 
Seismic Hazard Borehole (SHB) 4, located near and within TA-18, respectively. These zones are not 
necessarily indications of a perched aquifer below the alluvial aquifer in the vicinity of TA-18, but it is 
appropriate that this information be included in the RFI Report. The report acknowledges, in Figure 2-1 
and Section 2.42, the potential for downward percolation of water from the alluvial aquifer. 

The investigation of the possible presence of a perched zone between the alluvial aquifer and the main 
aquifer in the vicinity ofTA-18 is included in the Hydrogeologic Workplan (LANL 1996, 1378). 

Reference: 

LANL (Los Alamos National Laboratory), December 6, 1996. "Hydrogeologic Workplan," Revision 1.0, 
Los Alamos National Laboratory Report, ER ID No. 55430, Los Alamos, New Mexico. (LANL 1996, 
1378) 

Revised Text: 

The end of the fourth paragraph of Section 2.4.2, Main Aquifer. is modified as given below. 

No perched water is known to exist between the shallow alluvial groundwater body and the main aquifer 
below OU 1093 (Devaurs 1985,0046). Zones of possible saturation were encountered below the 
alluvial aquifer during the drilling of well PM-2, located just east of TA-18, and of Seismic Hazard 
Borehole 4, located on the north side of TA-18 adjacent to Pajarito Road. No further 
investigation was conducted to determine whether these zones represented a perched aquifer. 

Comment 2.1.iv. Page 84, paragraph 6: "Groundwater elevations were measured ... in the PCO well." 
LANL shall clarify which PCO well is refeffed to and revise the text accordingly. 

LANL Response: 

The report contains a typographical error in the referenced paragraph. Water level elevations were 
measured in all PCO wells. The sentence is revised to read: 
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Groundwater elevations were measured periodically ... and prior to that in the PCO wells. 

Comment 2.1.v. Water Chemistry: The general chemistry analytical results should be summarized and 
compiled into a table for easy reference and readability. A table would eliminate the burden on the reader 
to discern which constituents were below detection limits, what those detection limits were, why the 
PC0-2 well does not have a coffesponding Stiff diagram, and why there is no cation/anion balance for 
PC0-3 on page B-6. LANL shall make revisions to address this comment. 

LANL Response: 

The general chemistry analytical results are provided in Appendix D. However, to enhance readability, 
LANL has prepared a table compiling the results used for preparing Stiff diagrams. LANL believes that 
the Stiff diagrams and presentation of charge balance calculation are the optimum way to summarize the 
general chemistry results. The tabulation of the charge balance on Page B-6 contains a typographical 
error-PC0-2 should be PC0-3. The text in the middle paragraph on that page correctly notes that 
insufficient data are available to prepare a Stiff diagram (and by extension, calculate the charge balance) 
for well PC0-2. LANL is uncertain what the comment refers to regarding constituents below detection 
limits. All data used in discussing the general chemistry are for detected constituents. 

A tabulation of the data used to prepare the Stiff Diagrams is presented in Attachment C to this NOD 
response. 
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WEll TYPE CLASSIFICATIONS 

M · Monitor Well 
P • ProductiOn Well 
T ·Test Well 

FLOW RELATIONSHIP 

U • Upgradient 

0 · Other (specify) ___ _ 

0 • Oowngradient 
C ·Cross Gradient 
0 • Onsile 

WELL COMPlETION METiiOOS 

C- Porous Concrere 
F ·Gravel Pac:k 
H • HOriZontal Galley 
0 ·Open End 
P ~ Petforated/Sioned 
S ·Screen 
T • Sand Front 
W ·Walled 
X -Open 
0 ·Other (spec:fy) ___ _ 

• FTFO • feet from datum. 

N ·Not known 
B • Background 

CAP MATERIALS 

CT • Concrete 
CR ·Copper 
Fl . Foergtass 
Gl • GalvaniZed Iron 
WI · Wrought Iron 
S$ • Staln~ss Steel 
OM · OU'ler U..tenal 
TE. Teflon 

PV·PVC 
RK • Roc:X or Stone 
ST· Steel 
TI·Tie 
CS • Costed Steel 
WO·Wood 
NO· NOtWt 
OT • Other (specify) 

CAP TYPE 

LC ·Locking 
Sl- Slip-on 
TR • Threaded 
NO· None 
SC • Screw-on 
OT • Other (specify) --..;:; 

ZONES OF CONCERN . 

A· Artesian 
C ·Confined 
H · Acquitard 
G · Aquiclude 
M · Multisystem 
S · Semi-confined 
U • Unc:onsohdated 

R p=# )__ 7S 
_j_ft"":il ')_7 ''!Jrlf Cc~plc-h~ 1 M£/'It..C(-ho~ Forn-.5 ,, 



Los Alamos National Laboratory Environmental Re$toration 
Well Completion Information Form (continued) 

Operable Unitho-'--..!lL~r:::::_.....jooo:::.._..,.---..-------
Technical A~r~~-~h-
Signature ··. . ~ 

TOP OF CASING 

Seal Mall8nll 
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CST -9 MOBILE LABORATORY 
METALS BY XRF 
SCREENING RESULTS 

Customer: Merlin Wheeler 
Sample Number: SOILBLANK-' 

Element Concentration Detection Umit Units 
K 3.58 0.01 Percent 

CA 0.49 0.01 Percent 
Tl 1006 30 PPM 

CR 39 12 PPM 
MN 258 16 PPM 
FE 1.06 0.001 Percent 
Nl <13 13 PPM 
cu <8 8 PPM 
ZN 30 5 PPM 
AS <4 4 PPM 
SE <4 4 PPM 
CD <3 3 PPM 
SB <4 4 PPM 

I ) BA 219 10 PPM 
HG <5 5 PPM 
PB 17 7 PPM 
u <8 8 PPM 

TH 17 8 PPM 
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Date April19, 1995 

Los Alamo(..,.atlonal Laboratory Environmental R~atlon Program 
SAMPLE COLLECTION LOG FOR SAMPLE 10 0218-95-0005 

Time ll3 ( 
Grabs: 

I . 

I·' ,. 

Technical Area 18 Operable Unit 1093 

..... _Name (Print) 1/(~~K',;~ Location ID Start Depth End Depth Units ~\ 
1 18-2023 0 0 l!:::-/ 

Signature ,L~~ ~ 
Sample Type Water- Ground 

QA/QC Type None 
Composite: 0 Yes @ No 

Composite Type: None 

Sample Location MW-5 

These Samples were collected using LANL ER SOP 06.03 

ID Analysis 

01 RVGROSSAB+RVGROSSG 
02 SEMI 
03 TPH 

Container 

500 ml Polyethylene 
1 L Glass 

1 L Amber Glass 

Weather ~t' 

Sample Desc;tiOJ;
1 ~&-4; .h..vlw~ / 1..,-yt/: 

Photo (Roll, Frame, Azimuth, Subject, Participants): 
NA 

Preservative C of C Control No. 

Ice 

Ice 
HCVIcE 

1 093-95-0006 
1 093-95-0005 
1 093-95-0005 

Comments: ~~ ~ f-¥,1tW ~ 0-7-; 
~ cf'r ; /~~- ~..~, 

Field Screening: 

Loc ID Screening Method Result Units Comments 

18-2023 PID 0 ppm All! 



Loa AI....._.. National Laboratory Envlronmenta~atoratlon Program 
SAMPLE COLLECTION LOG FOR SAMPLE 10 0218-95-0006 

Lt] 
Date April19, 1995 Time ~ 1300 

Grabs: 
Technical Area 18 l Operable Unit 1093 

1tM1<6,JJJ Location ID Start DeDth End DeDth Unit~· 
Name (Print) NaAey NessfllHti?TU-..to 6vt'i-c-

Signature ~· ~ 
1 18-2024 0 0 

Sample Type Water- Ground 

QA/QC Type None 
Composite: 0 Yes ® No 

Composite Type: None 

Sample Location MW-6 

These Samples were collected using LANL ER SOP 06.03 

I D Analysis Container Preservative C of C Control No. 
01 RVGROSSAB+RVGROSSG 

02 SEMI 

03 TPH 

500 ml Polyethylene 

1 L Glass 

1 L Arrber Glass 

Weather ~ , 
Sample Description z-G--,'d?;,. ~""11. >' .-£.#1...:1-~ 
Photo (Roll, Frame, Azimuth, Subject, Participants): 
NA 

Ice 

Ice 

HCVIce 

1 093-95-0006 

1 093-95-0005 

1 093-95-0005 

Comments: 

M~~~~/ 2, ~ . 17> zr; ~ . 7:>/W ~. ~-/ 
/ ../ 

?f rL-~ I' If- b 1 'f 7~ ~ '7 p,ll'(t£j) ~ 5~.,___ 

Field Screening: 

Loc ID Screening Method Result Units Comments 

18-2024 PID () ppm tVA 



f ., 

Loa Alamo ....... atlonal Laboratory Environmental R..tratlon Program 
SAMPLE COLLECTION LOG FOR SAMPLE 10 0218-95-0007 

Date April19, 1995 Time '1-1 S' 

Technical Area 18 Operable Unit 1093 

Name (Print) Nancy ~le&e~/iu.$/(ti' 6iJ6lc.. 
Signature 

Sample Type 

QAJQC Type 

Composite: 

~- 7-:?::: 
Uquid 

Trip Blank 
QYes 

Composite Type: None 

Sample Location MW-5 and MW-6 Wells and PC0-1 and 
PC0-2Wells 

These Samples were collected using LANL ER SOP 

ID Analysis Container 

Grabs: 

Location ID Start Deoth End Deoth Un Ita 
~ 0 0 

Preservative C of C Control No. 
01 VOAGCMS 40 ml Amber Glass-A 1-10 1093-95-0005 

Weather c/n~, &/d,~ 
Sample Descri;t( n Trip btankPeOrmed by CST-3 

Photo (Roll, Frame, Azimuth, Subject, Participants): 
NA 

Comments: 

NA 

Field Screening: 

Loc 10 Screening Method Result Units Comments 

NA PID NA ppm NA 



Loa Alan'h....r National Laboratory Environmental kwftoratlon Program 

SAMPLE COLLECTION LOG FOR SAMPLE ID 0236-95·0501 

Date April19, 1995 Time I '35'~ 
Grabe: 

Technical Area 36 Operable Unit 1093 
irc:/r;s-,wl 

Name (Print) NaAgy ~ht&s6M~t;~.ir'G"uaf"l~ 

Signature ~ , 2r' 
Sample Type Water- Ground 

Location ID Start Depth End Depth Units~· · 
1 36-2020 0 0 

QAJQC Type None 

Composite: 0 Yes ®No 
Composite Type: None 

Sample Location PC0-1 

These Samples were collected using LANL ER SOP 06.03 

ID Analysis 

01 HEXP 

02 ISOPU+ISOTH+ TU 

03 RVGROSSAB+RVGROSSG 
04 SEMI 

05 METIAL 

06 TPH 

07 VOAGCMS 

08 VOAGCMS 

Weather ~ , c,&. 
Sample Description 

1 

51----z..Ll-l; J,..d,;J 
I 

Container Preservative C of C Control No. 

1 L Amber Glass Ice 1 093-95-0005 

1 Gal Polyethylene-A HN03 1 093-95-0005 

500 ml Polyethylene Ice 1 093-95-0006 

1 L Amber Glass Ice 1 093-95-0005 

500 ml Polyethylene HN03 1093-95-0005 
1 L Amber Glass Ha 1 093-95-0005 

40 ml Amber Glass-A Ha 1 093-95-0005 

40 ml Amber Glass-B Ha 1 093-95-0005 

Photo (Roll, Frame, Azimuth, Subject, Participants): 

NA 

Comments: fft v&~ ~j z_.s-r· ~ ~ 4-..:e. .. "/'-4.

pfl {p, ;- p.:}-~ 

Field Screening: 

Loc ID Screening Method Result Units Comments 

36-2020 PID 0 ppm /lA 



Los Alam~atlonal Laboratory Environmental RUratlon Program 
SAMPLE COLLECTION LOG FOR SAMPLE ID 0236-95-0502 

Date April19, 1995 Time~ t'IOS 
Grabs: 

Technical Area 36 Operable Unit 1093 

Name (Print) ~wJit:.' Goc~ Location ID Start DeDth End DeDth Units 

Signature ~, J..r 
1 36-2020 0 0 

Sample Type Water- Ground 

QA/QC Type Field Duplicate 
Composite: 0 Yes ® No 
Composite Type: None 

Sample Location PC0-1 

These Samples were collected using LANL ER SOP 06.03 

10 Analysis Container Preservative C of C Control No. 
01 HEXP 1 L Amber Glass Ice 1 093-95-0005 
02 ISOPU+ISOTH+ TU 1 Gal Polyethylene-A Hr--D3 1 093-95-0005 
03 RVGROSSAB+RVGROSSG 500 ml Polyethylene Ice 1 093-95-0006 
04 SEMI 1 L Amber Glass Ice 1 093-95-0005 
05 METIAL 500 ml Polyethylene Hr--D3 1093-95-0005 
06 TPH 1 L Amber Glass HO 1 093-95-0005 
07 VOAGCMS 40 ml Arrber Glass-A HO 1 093-95-0005 
08 VOAGCMS 40 ml Arrber Glass-8 HO 1 093-95-0005 

Weather 

Sample Description --:..5e5.a.::~oo'""(Jo."'""'\Y;:..:M.~Wf/;sw.u...cM.-------------------
Photo (Roll, Frame, Azimuth, Subject, Participants): 
NA 

Comments: 

Field Screening: 

Loc 10 Screening Method 

36-2020 PID 

0 2 3 to - 1S"-~ Sll 

5-eR--~~r-

Result Units Comments 

_{)_ ppm _)lA 



Los Alan(., National Laboratory Environmental ~toratlon Program 
SAMPLE COLLECTION LOG FOR SAMPLE ID 0236-95-0503 

Data April19, 1995 Time '1 LS'" 
Grabs: 

Technical Area 36 Operable Unit 1093 

Nama (Print) ~//fr(t/Nesst!hfi115l1Kt~6cel-r:.-

~?:r Sample Type 

Signature 

QAJQC Type None 
Composite: 0 Yes 

Composite Type: None 

Sample Location PC0-2 

@No 

These Samples were collected using LANL ER SOP 06.03 

ID Analysis Container 

01, HEXP 1 L Arrber Glass 
02, ISOPU+ISOTH+ TU 1 Gal Polyethylene-A 
03v' RVGROSSAB+RVGROSSG 500 ml Polyethylene 
04, SEMI 1 L Amber Glass 
o5J METIAL 500 ml Polyethylene 
06•/ VOAGCMS 40 ml Amber Glass-A 
07v VOAGCMS 40 ml Amber Glass-8 

Location ID Start De_D_th End Depth Units,, 
36-2021 0 0 

Preservative C of C Control No. 

Ice 1 093-95-0005 

HN03 1093-95-0005 
Ice 1 093-95-0006 
Ice 1 093-95-0005 

HN03 1 093-95-0005 

HCI 1 093-95-0005 
HCI 1 093-95-0005 

Weather n. .. ,'~~~ 
1 

c. iou~y rAil 
Sample Description f I i 1 l~/'1 Jw.J,'J 1 /.' 1 V rc J. ~ 1 
Photo (Roll, Frame, Azimuth, Subject, Participants): 
NA 

Comments: rv-r-~ 'f ~ 
~· 

/) -=;: /~ I 0 ~ I; p If '::' 1. Z-

Field Screening: 

Loc ID Screening Method Result Units Comments 

36-2021 PID D ppm ,NA 



Los AlamoC,auonal Laboratory Environmental R~atlon Program 

SAMPLE COLLECTION LOG FOR SAMPLE ID 0218·95·000 1 

Date April20, 1995 Time /005' 
Grabs: 

Technical Area 18 Operable Unit 1093 

Name (Print) Nancy Ness 

Signature 'J1:JA~..&fJ~ 
Sample Type Water- Ground 

QAJQC Type None 

Composite: 0 Yes ® No 

Composite Type: None 

Sample Location MW-1 

Location ID Start Depth End Depth Units 

1 18-2013 0 0 

These Samples were collected using LANL ER SOP 06.03 

10 Analysis Container Preservative C of C Control No. 

01 HEXP 1 l Glass Ice 1 093-95-0007 

02 ISOPU+ISOTH+ TU 1 Gal Polyethylene-S HN03 1 093-95-0007 

03 RVGROSSAB+RVGROSSG 500 ml Polyethylene Ice 1 093-95-0008 

04 SEMI 1 l Glass Ice 1093-95-0007 

05 METTAL 500 ml Polyethylene HN03 1 093-95-0007 

06 VOAGCMS 40 ml Amber Glass-A Ha 1 093-95-0007 

07 VOAGCMS 40 ml Amber Glass-B Ha 1093-95-0007 

Weather!~.~ 
Sample oe:criJ);' · • ft . ¥fltw7z 4'--Y r:Jtidz, .M{J <JA.ak? 
Photo (Roll, Frame, =:suiirtlclpants)• 

NA 

Field Screening: 

Loc ID Screening Method Result Units Comments 

18-2013 PID () ppm iiA 



Los Alam\.....t National Laboratory Environmental AJoratlon Program 

SAMPLE CvLLECTION LOG FOR SAMPLE 10 0218·95·0002 

Date April20, 1995 Time ;o?O 
Grabs: 

Technical Area 18 Operable Unit 1093 

Name (Print~ Nancy Ne~ A ~ 

Signature~ 
Sample Type w:8: u~ 
QA/QC Type None 
Composite: 0 Yes ® No 

Composite Type: None 

Sample Location MW-2 

Location 10 Start Deoth End Deoth Units I' · 

1 18-2014 0 0 

These Samples were collected using LANL ER SOP 06.03 

I D Analysis 

01/ HEXP 

val ISOPU+ISOTH+ TU 

03/ RVGROSSAB+RVGROSSG 

04/ SEMI 

oW METTAL 
06 VOAGCMS 

07 VOAGCMS 

Weather 

Photo (Roll, Frame, 

NA 

Comments: 

/Jd:£U/f 0 ~c) 

Field Screening: 

Loc ID Screening 

18-2014 PID 

Method Result 

{] 

Container Preservative C of C Control No. 

1 L Glass Ice 1 093-95-0007 

1 Gal Polyethylene-S HN03 1 093-95-0007 

500 ml Polyethylene Ice 1 093-95-0008 

1 L Glass Ice 1 093-95-0007 

500 ml Polyethylene HN03 1 093-95-0007 

40 ml Amber Glass-A Ha 1 093-95-0007 

40 ml Amber Glass-8 Ha 1 093-95-0007 

Units Comments 

ppm .JI/J. 



t'''' ,,, ' ' 

Loa Alam~atlonal Laboratory Environmental ~ration Program 

SAMPLE COLLECTION LOG FOR SAMPLE 10 0218-95-0003 

Date April20, 1995 

Technical Area 18 

Time ct/d!J 
Grabs: 

Operable Unit 1093 
Location ID Start Depth End Depth Units 

Name (PrlnQ_,ANancy N~ 

Signature J}/l1~4YJ 
Sample Type Water :r:und 

1 18-2015 0 0 

QA/QC Type None 

Composite: 0 Yes @No 
Composite Type: None 

Sample Location MW-3 

These Samples were collected using LANL ER SOP 06.03 

ID Analysis Container Preservative C of C Control No. 

01 HEXP 1 L Glass Ice 1093-95-0007 

02 ISOPU+ISOTH+ TU 1 Gal Polyethylene-S HN03 1093-95-0007 

03 RVGROSSAB+RVGROSSG 500 ml Polyethylene Ice 1 093-95-0008 

04 SEMI 1 L Glass Ice 1 093-95-0007 

05 METTAL 500 ml Polyethylene HN03 1093-95-0007 

06 VOAGCMS 40 ml Amber Glass-A HCI 1093-95-0007 

07 VOAGCMS 40 ml Amber Glass-B HCI 1 093-95-0007 

Weather ({{ttrf:f·~ . 
Sample Descriptif: = Aji.tfct?4fJ!-h.mkr:n

1 
#A) ttdet, &14LJI//+, 

Photo (Roll, Frame, Azimuth, Subject, Participants): 

NA 

Comments: 

./JY'v~tetlJ /i£Ck!j( 

Field Screening: 

Loc 10 Screening Method Result Units Comments 

18-2015 PID 0 ppm A.fl 



Loa Alam.......,'National Laboratory Environmental R~ratlon Program 
SAMPLE COLLECTION LOG FOR SAMPLE ID 0218-95-0004 

Date April20, 1995 

Technical Area 18 

TlmecJ?_x) 
Grabs: 

Operable Unit 1093 
Location 10 Start Deoth End De.~tth Units Name (Print) Nancy Ness 

Signature ~X' 
Sample Type wa : -~und 

1 18-2016 0 0 

QAJQC Type None 
Composite: 0 Yes ® No 

Composite Type: None 

Sample Location MW-4 

These Samples were collected using LANL ER SOP 06.03 

10 Analysis Container Preservative C of C Control No. 
01 HEXP 1 L Glass Ice 1 093-95-0007 
02 ISOPU+ISOTH+ TU 1 Gal Polyethylene-S HN03 1093-95-0007 
03 RVGROSSAB+RVGROSSG 500 ml Polyethylene Ice 1 093·95-0008 
04 SEMI 1 L Glass Ice 1 093-95·0007 
05 METIAL 500 ml Polyethylene HN03 1 093-95·0007 
06 VOAGCMS 40 ml Amber Glass-A HCI 1093-95-0007 
07 VOAGCMS 40 ml Amber Glass-B HCI 1 093-95-0007 

~- ~ Weather 1 

Sample oeocr;.J""!:~i=4¢/1114ttj'-tf?ck'7i,,d1j)~1 4i:J.det~ 
Photo (Roll, Frame, Azimuth, Subject, Participants): 
NA 

Comments: 

,deiu /..tel~ 

Field Screening: 

Loc 10 Screening Method Result Units Comments 

18-2016 PID 0 ppm Allr 



Los Alamo~atlonal Laboratory Environmental Re~ration Program 
SAMPLE COLLECTION LOG FOR SAMPLE ID 0236-95-0504 

Date April20, 1995 Time/.?'~) 
Grabs: 

Technical Area 36 Operable Unit 1093 

Name (Print) Nancv. Ness 
Location ID Start Depth End Depth Units 

Signature J4lujf'L.l41q 
Sample Type Water- Ground 

1 36-2022 0 0 

QAIQC Type None 

Composite: 0 Yes ® No 

Composite Type: None 

Sample Location PC0-3 

These Samples were collected using LANL ER SOP 06.03 

ID Analysis Container Preservative C of C Control No. 

01 HEXP 1 L Amber Glass Ice 1 093-95-0007 
02 ISOPU+ISOTH+ TU 1 Gal Polyethylene-A HN03 1093-95-0007 
03 RVGROSSAB+RVGROSSG 500 ml Polyethylene Ice 1 093-95-0008 
04 SEMI 1 L Amber Glass Ice 1 093-95-0007 
05 METTAL 500 ml Polyethylene HN03 1 093-95-0007 
06 VOAGCMS 40 ml Amber Glass-A HO 1 093-95-0007 
07 VOAGCMS 40 ml Amber Glass-8 HO 1 093-95-0007 

Weather ~dfi~ 
Sample o~:cfip~=h~ Qd'81Au; dr!Ma 
Photo (Roll, Frame, Azimuth, Subject, Participants): 

,N.4 

Field Screening: 

Loc ID Screening Method Result Units Comments 

36-2022 PID 0 ppm Ail 
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EXECUTIVE SUMMARY 

The purpose of this project was to develop baseline data on radionuclides present in the soil and shallow 

groundwater in the vicinity of Los Alamos National Laboratory's Los Alamos Critical Experiment Facility and 

to assess the transport potential for these radionucliGes. Four wells were installed to a depth of 

approximately 25 ft. Soil and groundwater samples were analyzed for various radioisotopes and compared 

to background or environmental levels. Well data suggest that the area is subject to strong seasonal 

fluctuations of the water table. Laboratory results indicate that the radioisotopes of concern are at 

background levels or below detection limits, with sample depths from the surface to about 25 ft. 

LS30500/011491 v 
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1.0 INTRODUCTION 

1.1 Scope of Work 

This document contains the results from work performed by Los Alamos Technical Associates. Inc., 

(LATA} under Task Order 005 of Subcontract #9-X50-8196N-1 with the Los Alamos National Laboratory 

(LANL). 

The objective of work performed under this task order was to provide technical support to LANL in 

assessing the potential for transport of radionuclides by shallow groundwater at the Los Alamos Critical 

Experiment Facility (LACEF) at TA-18 in Pajarito Canyon. The information in this report is to be included 

in a revised Safety Analysis Report (SAR) for the LACEF. The work involved a survey of existing site facilities 

and utilities in the vicinity of Kiva 1, geologic and hydrologic investigations, design and installation of four 

shallow groundwater monitoring wells around the LACEF (generally referred to as the Sheba building), 

sampling of soil and groundwater (including radiochemical analysis of these samples), compilation of the 

analytical results, and preparing recommendations for an on-going monitoring program. 

This report addresses the concerns of NRC 1.70, Revision 3, Sections 2.4.13.1 through 2.4.13.4, 

"Standard Format and Content of Safety Analysis Reports for Nuclear Power Plants," as they pertain to the 

limited scope of work of this project. 

1.2 Facility Description 

The location of the LACEF and the monitoring wells is illustrated in Figure 1-1. (Approximate utility 

locations are shown in Figure 1-2 .) The LACEF will be used to conduct solution criticality experiments 

related to reactor design. The facility consists of a 6-ft diameter steel caisson (closed at one end), with a 

stainless steel liner set vertically in the ground. The open end of the caisson is flush with a concrete pad. 

A steel cover with various experimental fittings is bolted in place during experiments. The caisson is bedded 

in concrete at a depth of approximately 12 ft, and the annulus between the caisson and the undisturbed soil 

around it is filled with concrete. A metal building with two doors at opposite ends encloses the concrete 

pad. The concrete pad measures approximately 20 ft square. The perimeter of the concrete filling the 

annulus reportedly does not extended beyond the edge of the pad. The primary concern motivating the 

need for this investigation is the very small potential for leakage of radioactive solutions from the experiment 

activities into the surrounding soil and groundwater. 

LS30500/011491 1-1 
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Figure 1 -1. Site Plan and Well Location Data 
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= lines ere grouped, exact sequence not determined 

20 

(All underground utility locations approximate, as determined by Pan Am World Services. Utilities Division.) 

Figure 1-2. Underground Utility Locations Relative to the LACEF Building 
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Surface structures near the LACEF include an assembly building, Kiva 1, a storage building, and an 

unused guard tower. Subsurface structures in the vicinity of the LACEF include various utility manholes, a 

drainline for the sanitary sewer system from Kiva 1, and an inactive underground storage system for an 

experiment previously conducted at the location of the LACEF. 

The site is underlain by alluvial material derived from the Bandelier Tuff, to a thickness of 

approximately 35 ft. A shallow perched groundwater system is present in the alluvium, with the water table 

at a depth of approximately 15 ft below the surface at the time of this project. This saturated zone was 

encountered during construction of the LACEF and is the focus of the groundwater monitoring that was 

performed by the project. 

LS30500/011491 1-4 



2.0 AREA DESCRIPTION 

2.1 Geological Formations 

Los Alamos National Laboratory (LANL) is located on the Pajarito Plateau (Figures 2-7, 2-2, and 

2-31. The volcanic and sedimentary rocks forming the Pajarito Plateau, and its subsurface are made up of 

the Tesuque Formation, Puye Formation, basaltic rocks of Chino Mesa, Tschicoma Formation, and Bandelier 

Tuff. 

The Tesuque Formation consists of siltstones and sandstones with lenses of clay and conglomerate. 

Many beds in this formation are permeable and, where saturated, yield water to a well. Some of the beds 

are relatively impermeable and, thereby, restrict vertical and lateral movement of groundwater within the 

formation. The upper 1000 ft of this formation consist of coarser sediments which yield larger amounts of 

water to wells than do the finer sediments that are predominate to the east of the area (Purtymun, 1984). 

The Puye Formation is a channel fill deposit consisting of pebbles, cobbles, small boulders, and a 

poorly consolidated, silty, sandy conglomerate. The formation is highly permeable and, when saturated. 

yields large amounts of water to wells. 

The basaltic rocks of the Chino Mesa consist of a series of basalt flows and interflow breccias. Basalt 

flows, separated by interflow breccias, are permeable and, when saturated, will yield water. Open joints and 

cavities in thick basalt flows also yield water. However, steepening of the contours on the surface of the 

main aquifer along the Rio Grande indicates that thick basalt flows form a barrier to the movement of ground 

water (Figure 2-4). 

The Tschicoma Formation, the major part of the interior mass of the central Jemez Mountains, 

consists of volcanic flow rocks. This formation has low permeability and retards and restricts groundwater 

movement. There are limited open joints and interflow breccias within the formation that could yield 

appreciable amounts of water. 

The Bandelier Tuff is a sequence of rhyolite ash flows and pumice, and the tuff itself ranges from non

welded to welded. Bandelier Tuff is above the main groundwater body, but in areas on the flanks of the 

Sierra de los Valles, small amounts of perched water discharge from springs (Purtymun, 1984). 

LS30500/011491 2-1 



j 
~ 
... 
~ 

1'\) 

r\> 

UTAH 
::::, 
~ 
~ 
ooq: 

Q:! 

~tt 
~ 411: 
~£; 
~{it 
~ Q.,: 

---

NEW 
lMEXICO 

MEXICO 

.... 
~· .: . 

1os• 

V> 
z 
~ 
::z 
:=I 
<::> 
::IE .... ,_,_ __ _ 

<::> 
~ 
V> 

0::: 
<J 

lLJ 
Cl 

lLJ 
0::: 
~ 
z 
~ 
V> 

Figure 2-1. Physiographic Features Near Los Alamos (U.S. Department of Energy, 1979, as cited in Devaurs and Purtyman, 1985) 



WIOO 0 EIOO E200 E300 E400 E500 E600 

N300 
~- .r-·- -··-- \. 

·- G ·--~..,~ 

""' 

NIOO 

0 

5100 

5200 

5300 

Figure 2-2. Map of Los Alamos Area Showing Various Canyons (Purtymun, 1984) 

LS30500/01 1491 2-3 



r 
(I) 
L> 
0 

"' ~ 
~ .. 
~ 

1\) 
I 
.t. 

j .• ___ .• 

10,000 

•• ooo 

I \. .v c 
~ .. - f. 

c • t- . 
1&1 e,ooo 

- -- () 

1&1 
1&. 

z 
1&1 7,000 
a I 
:::» 

·-~ 
,,, 

t-
...... _ 1\\\ t-_, 

c( . ,.. - -1 \ ., ........ 
Boaolllc Rocle of c•ano Nuo ......................... 

a,ooo1- . , ........ 
r ....... , ....... . 

Tot•lll•• -
4poo 1 Proco•••••• 
WEST 

c 
• • .. ... 

SIERRA de los VALLES _;:: 
.. • () 

10,000 

epoo 
t-
1&1 apoo 
1&1 
1&. 

z 4,000 

1&1 lpoo 
a 
~ Seol.o'IOI 0 

~ -2,000 
c( 

-4,000 

-6,000 

"l\\1\ ( PAJ; 'liTO PLATE AU 

·••••••••r ••• Volu11l1 lloc .. 

' '••co•••••• Crretolllu Roell .............. c.,........ Roch 

\ 
-8,00,~-------------------------

WEST SCALE. 
I o I 2 3 4 5 MILES H H I I 1==• +3 I I 

Figure 2-3. Geologic Profile Across the Pajarito Plateau (Purtymun, 1904) 

w 
0 
z 
<( 
0::: 
C) 

0 
a: 

LAMESITA 

EAST 

LAMESITA 

EAST 



J 

WIOO 0 EIOO 

N300 

N200 

NIOO 

5100 

5200 

5300 

2 3 

E200 E:300 E400 E500 

/cONTOUR ON TOF' I OF MAIN AQUIFER (It) 
.; 

_/ I 

y_./ FAULT 
(5 U, UF'THROWN SlOE 

O,OOWNTHROWN SlOE 

Figure 2-4. Generalized Contours on the Surface of the Main Aquifer (Purtymun. 1984) 

LS30500/011491 2-5 



2.1.1 Regional and Local Groundwater Aquifers 

Groundwater in the Los Alamos area occurs primarily in three modes: shallow perched zones in 

alluvium in canyons, perched water zones at depth, and the main aquifer. 

Alluvium has been deposited by intermittent stream flows in Los Alambs area canyons. These 

alluvium deposits range from 1-30 m thick. The alluvium deposits are very permeable in contrast to the 

underlaying volcanic units. Shallow alluvial groundwater aquifers result from the infiltration of water into the 

alluvium deposits where the downward movement of water is obstructed by less permeable units. As the 

water in these aquifers moves down gradient, it is depleted by evapotranspiration and movement into 

underlying volcanic sediments (Purtymun, 1977). 

Perched water occurs in conglomerate and basalts beneath the alluvium in two areas. The first is 

a limited area about 40 m in the mid-reach of Pueblo Canyon. The second area is about 50-70 m beneath 

the surface near the confluence of the lower Pueblo and Los Alamos Canyon. This area has one discharge 

point, Basalt Spring in Los Alamos Canyon (Environmental Surveillance. 1987). 

The main aquifer is isolated from alluvial and perched waters by approximately 110-190 m of dry tuff 

and volcanic sediments. Extensive earlier studies have shown that there is little hydrologic connection or 

potential for recharge to the main aquifer from alluvial or perched water aquifers (Devaurs and Purtymun, 

1985). 

The only aquifer in the area capable of providing municipal and industrial water supply is the main 

aquifer of the Los Alamos area. The main aquifer rises westward from the Rio Grande within the Tesuque 

Formation and moves into the lower part of the Puye Formation beneath the central and western part of the 

plateau {Figure 2-3) (Purtymun, 1984). The thickness of the aquifer is unknown; however the Rio Grande 

Depression contains over 15,000 ft of volcanic rocks and sediments that overlie the Precambrian crystalline 

rocks. These volcanic rocks and sediments are a potential aquifer. The saturated basin fill of the Valles 

Caldera recharges the main aquifer in sediments of the Tesuque Formation. The water in the aquifer moves 

eastward from the major recharge area in the Valles Caldera toward the Rio Grande, where a portion of the 

water is discharged into the river through seeps and springs. Minor amounts of recharge can occur in the 

mountains which flank deep canyons containing perennial streams. Intermittent streams which are cut into 

canyons in the plateau add little. if any, recharge to the main aquifer. The age of the water in the eastern 

edge of the main aquifer is dated by C-14 radiometric methods as greater than 1,400 yr (Purtymun, 1984). 
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The hydraulic gradient of the aquifer averages about 60 ftjmi in the Puye Formation and increases to about 

100 ftjmi as water enters the less permeable sediments along the eastern edge of the Tesuque Formation. 

2.1.2 Hydrology of the Pajarito Canyon Area 

TA-18 is located in Pajarito Canyon. The canyon has a large drainage area that heads on the flanks 

of the Sierra de Los Valles to the west of the Pajarito Plateau. The alluvium in this canyon is derived from 

Bandelier Tuff and the Tschicoma Formation. It is composed of silts and clays, sand and gravels, and large 

boulders. The alluvium varies in thickness and is underlain by Bandelier Tuff (Devaurs and Purtymun, 1985). 

The stream following in this canyon is perennial on the flanks of the mountains across the western half of 

the plateau and intermittent across the eastern half of the plateau where it passes through T A-18 to the Rio 

Grande. There are several large borrow pits in the eastern section of the canyon where gravels and sands 

were once removed. These pits fill with water when there is a large volume of surface runoff in the canyon. 

A study was performed (Devaurs, 1985) to determine if there were perched aquifers below Mesita del 

Suey (located in the mesa immediately north of Pajarito Canyon) between the mesa top and the upper 

surface of the main aquifer. It was determined by data collected during construction of two supply wells 

(wells PM-2 and PM-4) drilled into the main aquifer at Mesita de Suey that there were no perched water 

aquifers below it. Three test holes, two in Pajarito canyon (wells denominated "T" series), and one in Area G 

(test hole ST-1 ), were completed dry into the basalts (Figure 2-5) (Devaurs, 1985). Seven test holes (PCO 

and PCM series,) were completed through the alluvium into the top of the tuff. In spring of 1985, 

precipitation was estimated to be 8.3 in., compared to a 2.6 in. average over a 30-yr period (Bowen, 1985). 

Surface runoff was very high, and water was found in four test holes (PC0-1 to 4) in the alluvium. During 

construction of these four test holes, it was noted that cuttings from the underlaying tuff packed against the 

auger were dry, indicating little infiltration of water from the alluvium into the underlaying tuff. The remaining 

three test holes, drilled at the flanks of the canyon to a depth of 60-127 ft, were dry. The test holes drilling 

results document that perched water in Pajarito Canyon is confined to the alluvium in the stream channel 

and does not extend to the flank of the canyon (Devaurs and Purtymun, 1985). 

2.2 Groundwater Use in the Pajarito Well Field 

The well field in the area of T A-18 is the Pajarito Field, which consists of wells PM-1 through PM-5. 

Wells PM-1 and PM-3 supply the community of White Rock. Water from wells PM-2, PM-4, and PM-5 can 

also be used to supply White Rock, or the output can be lifted vertically through two booster stations (about 

800 ft) into the LANL or the Los Alamos community area. Wells PM-1, PM-2, and PM-3 in the Pajarito Field 

produced 11,010 x 10 6 gal for the period of 1965-1982. Table 2-1 contains production data from the 
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TABLE 2-1 

TOTAL PRODUCTION FROM THE PAJARITO WELL FIELD BETWEEN 1947-82* 

Well Pumpage Field 
Number {10 6 gal) Production (%) 

PM-1 1,593 14 

PM-2 5,863 53 

PM-3 3,478 32 

PM-4 76 

PM-5 

Total 11,010 100 

* Purtymun, 1984 

Pajarito well field and other well fields of the Los Alamos area. The wells in the Pajarito Field penetrated the 

main aquifer in the lower part of the Puye and Tesuque Formations. The saturated thickness of the Puye 

Formation in the Pajarito Field ranges from 50-535 ft, with an average thickness of 270 ft. The saturated 

thickness of the Tesuque formation ranges from 890-1700 ft, with an average thickness of 14 70 ft. The 

average pumping rate is 1215 gpm, and the average specific capacity is 31 gpmjft of drawdown or an 

average drawdown of 40ft (Purtymun, 1984). Rate of movement of water in the combined thickness of 1740 

ft of Puye and Tesuque Formations in the Pajarito Field is 95 ftjyr (Purtymun, 1984). Table 2-2 contains 

average hydrologic characteristics of the Pajarito Field and other fields in the main aquifer for the Los 

Alamos area. Other data of note concerning the main aquifer are shown in Figures 2-6, 2-7, and 2-8. 
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Los Alamos Field 
(Tesuque Formation) 

Guaje Field 
(Tesuque Formation 
and interbedded 
basalt) 

Pajarito Field 
(Tesuque Formation 
and Puye 
Conglomerate) 

Test Hole TW-4 
(Tschicoma 
Formation) 

Test Holes DT-5A, -9, 
and -10 
(Tesuque Formation 
and Puye 
Conglomerate) 

TABLE 2-2 

AVERAGE HYDROLOGIC CHARACTERISTICS OF THE 
MAIN AQUIFER IN THE LOS ALAMOS AREA* 

Field 
Coefficient 

Saturated Specific of 
Thickness Rate Capacity Permeability 

(ttl (gQm) (gQmLft} (gQd Ltt 2
) 

1350 365 4.5 5.6 

1410 376 5.8 8.2 

1740 1215 31 53 

40 2.8 0.6 18 

490 82 15 83 

Test Holes TW-1, -2, -3, 
and 8 
(Puye Conglomerate) 60 7.9 2.1 98 

* Purtymun, 1984 
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3.o· SITE INVESTIGATIONS AT TA-18 

3.1 Site Geology 

The LACEF building is situated on an alluvial pediment within Pajarito Canyon. While none of the 

monitoring wells constructed fully penetrated the alluvium, its depth probably does not exceed 35 ft in this 

area based on field observations. The alluvium is deposited as canyon fill, bounded on both sides by cliffs 

of Bandelier Tuff. Cuttings and split spoon samples indicated that the alluvium was derived from the 

Bandelier Tuff; no cobbles other than tuff were found. A general cross section through the Kiva 1 area is 

shown in Figure 3-1. 

The alluvium was sampled at regular intervals during drilling to a maximum sample depth of 27 ft. 

It consists of a mixture of sandy clays, clays, sands, and clayey sands, generally reddish brown in color. 

Tuff cobbles are commonly found within the strata, and are usually rounded to sub-rounded, indicative of 

stream bed conditions. The sandy layers range from poorly sorted to well sorted. While no clear marker 

beds or layers were found, the general picture from all the wells indicates a highly variable, interbraided 

series of sandy to clayey lenses from a few inches to a foot or more in thickness, that are hori;:::ontally 

discontinuous. A stratigraphic profile of a typical well section is shown in Figure 3-2. The varied nature 

of the stratigraphy indicates that seasonal rises of the water table may be locally confined within the 

alluvium, leading to variable hydraulic conductivity and travel times within the aquifer as a whole. 

The shallow water table in the alluvium appears to be highly seasonal. First signs of water were found 

at about 10-12 ft in each well, but these zones were unsaturated. The first saturated zones found were 

generally at about 20 ft. After completion and development of the wells, the static water level in the wells 

averaged about 15 ft below the surface. In fact, personnel at the site confirmed that during construction for 

the containment caisson the excavation had water in it when it approached 15 ft in depth and that the sides 

kept sloughing and enlarging the hole. Witnesses to the construction said that much more concrete was 

placed around the caisson than had been planned because of this sloughing. LANL personnel onsite also 

said that there is often water seeping into the basement of the administration building for T A-18, located 

about 400 m downgradient from the LACEF, especially in years of heavy spring runoff. This appears to 

indicate that annual changes of 5 ft or more in the water table may occur. 

3.2 Well Construction 

The basic purpose of drilling and sampling the wells was to define existing concentrations of 

radionuclides (i.e., of the kind that might be accidentally released during operation of the LACEF) in the soil 
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Figure 3-2. Descriptive Cross Section of Well MW-3 
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and groundwater around the LACEF, and to place wells that can be used for monitoring groundwater during 

operation of the LACEF. The actual well locations are shown in Figure 1-1. Well MW-1 was sited up 

gradient to establish a baseline for soils and for groundwater arriving at the LACEF site, while the remaining 

three wells were placed in what was judged to be the optimal pattern for detecting any releases down 

gradient from the LACEF. 

The drilling and well construction presented no problems, although the initial location for MW-3 

resulted in intercepting a vitreous clay pipe at about 5 ft. A split spoon sampler was driven through the pipe 

just below the 5 ft level. At this point the well was abandoned for safety and further analytical purposes. 

However, it was decided to include the sample for analysis. It was later determined that this was an 

abandoned acid waste line from a holding tank servicing Kiva 1, designated as SWMU 18-003a under LANL's 

RCRA plan. Utilities drawings provided prior to drilling made no mention of the line, although research after 

the pipe was found turned up older drawings that did show it (Section 4.3.1 ). 

The drilling was done with an 8 in. hollow stem auger string with a top drive rig. All holes were split 

spoon sampled every 5 ft with a 24 in. length spoon. Cuttings were contained in plastic bags until analyses 

were performed. All wells were drilled to a depth of 25 ft. Completion consisted of placing a 20 ft joint of 

2 in. PVC screen to the bottom of the hole, with 2 in PVC casing to the surface. The casing and screen 

were thoroughly steam cleaned prior to use. The annulus was filed to within 3 ft of the surface with 10/20 

silica sand and then the casing was grouted in place. A cylindrical metal well head with a cast iron cover 

was placed in the wet grout and set flush with the ground. A concrete collar about 2.5 ft in diameter was 

formed around each well head for protection against damage and water infiltration. Lockable expansion-type 

well plugs were placed in the top of the casing after completion. The wells were developed with a hand 

pump after completion, with all water contained in drums. A typical as-built well diagram is shown in Figure 

3-3. Figure 3-4 shows a perspective view of the wells relative to the experiment caisson. 

3.3 Sampling Approach 

To obtain the necessary soil samples, a split spoon sampler was driven ahead of the auger every 5 ft. 

The spoon was then retrieved and opened. Prior to the sample being handled, a health physics technician 

monitored each sample. The sample was then photographed and described before being thoroughly mixed 

and sieved. A 500 m£ sample bottle was filled for each sample interval. A separate sample of river bank 

soil was taken on the east side of the Rio Grande about 100 m upstream from the Otowi Bridge, as an 

environmentally distinct control. Duplicate samples were assigned with individual sample numbers as a 

laboratory quality control measure. 
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Water samples of 1l size were collected about two weeks after well completion. Prior to sampling, 

the wells were bailed to help clear the sediment remaining after completion. Because some turbidity 

remained, the samples were filtered prior to lab analysis. In addition to one regular sample from each well, 

a split sample and a sample of distilled water were submitted as laboratory quality control checks. 

All samples were taken to Controls for Environmental Pollution (CEP), Inc., Santa Fe, NM, for analysis 

of isotopic uranium, cesium, and strontium. Water samples were also analyzed for tritium. Results of the 

analyses can be found in Section 4.3. 
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4.0 ACCIDENT EFFECTS 

4.1 Probable Accident Scenario 

The LACEF was designed to handle liquid criticality experiments contained within the steel caisson. 
Radioactive materials within the caisson itself have virtually no chance of migrating to the groundwater if the 
caisson remains structurally sound. This leaves, however, two probable accident scenarios. If the caisson 
has developed a fracture, a spill of radioactive liquids within the caisson may release radionuclides into the 
concrete surrounding the caisson. Potential migration of radioactive material through the concrete was not 
examined in this study. 

The second scenario involves a spill outside the caisson itself during placement of liquid into the 
caisson. Radionuclides in that case could enter the soil, migrate downward and outward, and possibly 
intercept the highly seasonal water table in the vicinity. 

4.2 Potential Pathways of Groundwater Contamination 

There are two potential pathways of contamination of significance in the vicinity of the LACEF facility. 
Spilled material on the surface could be washed into Pajarito Creek, located about 100 m southwest of the 
LACEF with subsequent recharge to groundwater. However, the stream bed has been channelized through 
the area of TA-18 with earthen berms between the buildings and the stream channel, forming a barrier to 
surface transport. Additionally, the stream is intermittent and usually dry except for period of peak runoff 
in the spring and early summer. Therefore, although Pajarito Canyon eventually discharges into the Rio 
Grande below White Rock, it is considered very unlikely that any surface transport of radionuclides into the 
watercourse would occur. The approximate water table surface for the existing conditions is shown in 
Figure 3-4. 

The second potential pathway of a spill would be introduction into the subsurface or downward 
migration through the soil, intercepting the shallow, perched water table present in the canyon alluvium. 
The seasonal nature of the water table makes this pathway more likely than runoff contamination in Pajarito 
Creek. Although definitive tests to determine the precise axis of flow of the shallow groundwater through 
the alluvial aquifer were beyond the scope of this project, wells MW-2, MW-3, and MW-4 were located to 
intercept groundwater flow past the LACEF from the most likely directions of transport. As was discussed 
earlier, other studies have shown that there is no hydraulic connection between the perched canyon aquifers 
and the main aquifer supplying municipal uses. There are no wells drawing from the alluvial aquifer 
downgradient from the LACEF. Therefore, any accidental release of radionuclides allowed to reach the 
perched aquifer should have no measurable effect on any downgradient groundwater users. 
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4.3 Geochemical Characteristics of Soil and Water 

This part of the investigation consists of analysis to determine the concentration of radionuclides 

( 1J7Cs, 90 Sr, 234 U, 235 U, 238 U, and for water, H3 ) in soil and water that have the potential to be transported, 

sorbed, and dispersed by the hydrogeologic environment. 

For the purpose of this discussion radionuclide concentrations measured in well MW-1 will be referred 

to as the "on-site background level." This well is located hydrologically up gradient from the LACEF facility 

and represents the groundwater composition before exposure to the LACEF facility. Radionuclide 

concentrations measured in the environmental background sample will be referred to as the "off-site 

background level.· This sample was collected near the Otowi Bridge in an alluvial terrace. 

4.3.1 Soil Analyses 

Radionuclide concentrations for 137 Cs, 90 Sr, 234 U, 235 U, and 239 U in soil are shown in Table 4-1. 

Analytical results at or near the detection limits may not be actual concentrations. 

Concentrations of 137 Cs are uniform in the four wells with concentration decreasing slightly with depth 

but averaging 0.015 pCijg. This variation may be due to the concentration of cesium cations in the clay-rich 

top soil, since the 137 Cs cation is firmly fixed by clay minerals. Compared to the concentration of 137 Cs in 

the environmental background sample, the concentration of 137 Cs in the wells is at background levels. 

Figure 4-1 shows radionuclide concentrations as a function of depth. 

Concentrations of 90 Sr decrease slightly with depth (0.15 pCijg) in MW-1 and MW-2, and increase 

in MW-3 and MW-4. This variation can be a signature of the heterogeneity of the alluvium (see Figure 3-2). 

In spite of the variation, 90 Sr concentrations in MW-2, 3, and 4 are similar to the on-site background levt:· 

(MW-1 ), and all but one measurement is similar to the off-site background level. Colloidal and clay fractions 

strongly sorb 90 Sr, and therefore it is easily retarded in an environment such as the one in this investigation. 

Concentrations of 234 U and 238 U vary with depth in the four wells, with a range of 0.05-0.17 pCijg. 

The concentration of 234 U and 239 U is slightly higher in the down gradient wells than in either the on-site 

up gradient well or the off-site background samples. The slightly higher concentration of the sample 

collected in the abandoned hole may be attributable to the waste products flushed from the tank designated 

SWMU 18-003a (Section 3.2). 235 U concentrations were less than the detection limit of 0.05 pCi/g in all 

samples. 
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TABLE 4-1 

RADIONUCLIDE CONCENTRATIONS IN SOIL SAMPLES (pCi/g) 

Element 

Well Well 
Number Depth (ft) 1~7 cs• eo Srb 234 uc 2~5 uc 238 uc 

MW-1 10.0-11.25 <0.05 0.35 ± 0.09 0.10 ± 0.03 <0.05 0.10 ± 0.02 

15.0-16.75 <0.03 0.17 ± 0.07 0.10 ± 0.03 <0.05 0.08 ± 0.03 

25.0-27.0 <0.03 0.16 ± 0.08 0.11 ± 0.03 <0.05 0.07 ± 0.02 

MW-2 10.0-11.5 <0.06 0.13 ± 0.06 0.13 ± 0.03 <0.05 0.14 ± 0.03 

15.0-16.25 <0.05 <0.05 0.10 ± 0.03 <0.05 0.10 ± 0.02 

15.0-16.25 <0.02 <0.05 0.16 ± 0.03 <0.05 0.14 ± 0.03 

I 20.0-21.5 <0.04 <0.05 0.12 ± 0.03 <0.05 0.11 ± 0.02 

MW-3 10.0-11.25 <0.04 0.15 ± 0.08 <0.05 <0.05 <0.05 
1 

J 15.0-16.25 <0.03 0.48 ± 0.09 0.14 ± 0.05 <0.05 0.11 ± 0.06 

20.0-21.5 <0.02 0.27 ± 0.09 0.11 ± 0.03 <0.05 0.13 ± 0.03 

20.0-21.5 <0.03 0.12 :::: 0.07 0.12 ± 0.03 <0.05 0.09::::: 0.02 
.l 

MW-4 10.0-11.25 <0.04 0.13 ± 0.06 0.17 ± 0.03 <0.05 0.16 ± 0.03 

15.0-16.5 <0.03 0.25 ± 0.07 0.10 ± 0.02 <0.05 0.07 ± 0.02 

20.0-21.0 <0.03 0.22 ± 0.08 0.15 ± 0.03 <0.05 0.15 ± 0.03 

AHd 5.0-6.5 <0.03 0.14 ± 0.12 3.11 ± 0.15 0.10 ± 0.03 1.56 ± 0.11 

J Background e 0.04 ± 0.03 0.21 ± 0.08 0.09 ± 0.03 <0.05 0.07 ± 0.03 

a. Equipment used on these samples had a minimum detection limit of 0.1 pCijg. 
b. Equipment used on these samples had a minimum detection limit of 0.03 pCi/g. 
c. Equipment used on these samples had a minimum detection limit of 0.05 pCijg. 
d. An abandoned hole (AH) was also tested. 
e. Sample was collected at the Otowi Bridge area. 
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4.3.2 Water Analyses 

Analytical results for 137 Cs, 90 Sr, H 3 , 
234 U, 235 U, and 238 U, and in water (Table 4-2) indicate that all 

concentrations are below detection limits. 

TABLE 4-2 

RADIONUCLIDE CONCENTRATIONS IN WATER SAMPLES* 

* 

Element pCi/liter 

137 Cs <5.0 

9o Sr <0.5 

H3 <500.0 

234 u <0.6 

235 u <0.6 

238 u <0.6 

Samples were taken from MW-1, MW-2, MW-3, MW-4, 
and a background sample of distilled water. Split 
samples were done on water from MW-3 and MW-4. 

4.3.3 Geochemical Conclusions 

The radionuclide concentrations measured in both soil and water were either below detection limits 

or within background levels in the down gradient wells. This indicates that previous activities in the vicinity 

of the LACEF have had no impact in the down gradient hydrogeologic environment. The elevated uranium 

concentrations in the soil samples found in the down gradient wells may be due to the SWMU located 

immediately up gradient from these wells. Further studies would be needed to determine the ion-exchange 

(sorption) and dispersion characteristics of the aquifer. 
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4.4 Hydraulic Conductivity, Hydraulic Gradient, and Transport Rates 

The well data shown in Table 4-3 allow for estimating the rate of transport of any isotope introduced 

into the groundwater as a result of experiment activities with the LACEF. Table 4-3 lists the data gathered 

on the four wells. 

TABLE 4-3 

MONITORING WELLS DATA AS OF NOVEMBER 16, 1990 

Hydraulic 
Well Total Dept to Well Head Water Level Conductivity 

Number Depth (ft) Water Level (ft) 6. Elevation (ft) 6. Elevation (ft) K (ft/day) 

MW-1 25.42 14.50 0.0 * 0.0 * 0.021 

MW-2 26.50 16.00 -0.42 -1.08 0.021 

MW-3 26.50 15.83 -0.50 -0.83 0.012 

MW-4 26.08 14.83 -0.25 -0.08 0.035 

* MW-1 was used as the elevation reference. 

The hydraulic gradient (total head difference/length) is quite shallow. Calculating the hydraulic 

conductivity (K) from the results of a modified slug test yields a mean value of 0.022 ftjday {0.007 mjday). 

While this value falls within the expected range of K values of 0.001 to 0.10 mjday for clay, sand, and gravel 

mixes (Bouwer, 1976), it should be considered only an approximation. Because of the multitude of factors 

not studied in this project (e.g., sorption rates, seasoned water table changes), the hydraulic conductivity 

calculated is only an order of magnitude approximation. More extensive well tests would be necessary to 

give a precise number to the hydraulic conductivity. 

The scope of work involved here did not include examination of any of the vertical components of 

radionuclide migration or long-term pumping tests necessary for calculation of the volume rate of flow for 

this perched aquifer. Longer-term monitoring data, transport modeling, and additional aquifer testing would 

develop a more complete picture of the annual behavior of the aquifer. 
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5.0 MONITORING 

5.1 General Considerations 

The variability of the alluvium and the highly seasonal nature of the perched aquifer are the most 

important considerations in designing a functional, long-term monitoring plan for the LACEF site. Other than 

the results of this project, there is little data available to predict the overall behavior of the perched aquifer. 

The results in this report give a close estimate of the conditions in the aquifer at the time the data were 

gathered, but this should be viewed as a "snapshot" rather than the overall picture. Data gathered at 

different times of year can be expected to vary considerably. The measured effective hydraulic conductivity, 

or K, is a function of the depth of the water table and the transmissivity of the individual lenses comprising 

the alluvial aquifer. The depth of the water table is dependent on the annual weather cycle, which can be 

expected to vary too, depending on both snow pack levels and summer precipitation in the upper Pajarito 

Canyon drainage area, and the volume and duration of runoff. 

Monitoring the behavior of this alluvial aquifer over time, rather than at just one point in time, will help 

in developing a model for the dynamic nature of the shallow groundwater aquifer. This model, in turn, will 

assist in more accurate prediction of contaminant release transport times at any time of year. In fact, 

modeling may result in recommendations for the timing of operations to allow maximum mitigation of any 

potential accident release. This information would be very valuable, not only for the Pajarito Canyon area, 

but also for operations concerned with groundwater contamination in canyon aquifers elsewhere in LANL's 

areas of responsibility. 

5.2 Recommended Monitoring Plan 

Options are available for long-term monitoring at T A-18. The minimum level of effort recommended 

is a regular program of static water level measurement and rate-of-rise tests. These tests and measurements 

should be done at least bi-weekly during the spring and summer and monthly in fall and winter. K values 

should be calculated and data tabulated to chart seasonal fluctuations. 

Because of the highly variable behavior of groundwater, more extensive testing and experimentation 

should be carefully considered. Recommended options include 

• design and execution of more precise aquifer tests to derive a more accurate number for 

hydraulic conductivity, and calculation of additional groundwater parameters and coefficients. 
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• laboratory testing to determine sorption coefficients for the specific soils found at the LACEF 

site relative to the radionuclides of concern. 

• drilling of more wells in a pattern at the site to allow development of injection well tests using 

tracer elements and direct measurement of some of the calculated parameters. 

• additional exploratory drilling to determine the exact profile of the alluvium in the vicinity of 

TA-18. 

• more frequent (or constant) monitoring during and immediately following conduction of 

experiments at the LACEF. 
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APPENDIX: CALCULATION METHOD AND DRAWDOWN DATA 

A. 1 Calculation Method for Hydraulic Conductivity 

Because of the geometry and nature of the constructed wells, it was decided to use a modified slug 

test or "rate-of-rise test" to approximate the hydraulic conductivity of the perched aquifer. 

The basic data were gathered using an electric well sounder to measure the static water level in each 

well after several undisturbed days. The wells were then rapidly bailed with a hand bailer to lower the water 

level as much and as fast as possible. The water level rise was measured at set time increments. 

The calculation method used was developed by Bouwer (1976). The well geometry is shown in 

Figure 3-3. The equation is 

where 

K = r/ In (R. /U 
2L. 

K hydraulic conductivity, 

R. = effective radial distance over 
which the head is dissipated, 

r w radial distance between well 
center and undisturbed aquifer, 

L. height of screened section 
through which groundwater enters, 

yo y at time (zero), 

y, y at time (t), and 

time since yo. 

A.2 Plots of Drawdown Data from Slug Tests 

WATER TABLE 

y 

H 

y 
//)/)//////////////////////// 

IMPERMEABLE 

Figure A-1. Well Geometry Used in Calculations 

The printouts in this section show a semi-logarithmic plot and accompanying data from the well tests 

(Thompson, 1987). 
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VII. CANADA DEL BUEY AND PAJARITO 
CANYON 

Observation wells and moisture-access holes 

were constructed in Canada del Buey and Pajarito 

Canyon (Fig. VII-A). The wells and test holes were 

part of a study to determine if water perched in the 

alluvium was present, and to determine whether any 

existing perched zone extended under the adjacent 

Mesita del Buey that lies between the two canyons 

(Purtymun and Kennedy 1971; Purtymun 1994). 

The holes were drilled with a 7-in.-diam auger 

and cased with 4-in.-diam plastic pipe, with the lower 

sections perforated and wrapped with a stainless steel 

screen. The wells were gravel packed. For typical 

construction and well security see Fig. VII-B. 

Homestead Spring in Pajarito Canyon on the 

western third of the plateau (N 1,768,100 E 474,300; 

7390 ft) discharges 2 to 5 gpm from a surface sheet of 

densely welded tuff. The spring (discovered by Terry 

Foxx) is in the Tshirege Member of the Bandelier 

Tuff and is probably recharged from stream flows in 

Pajarito Canyon to the west. 

A. Canada del Buey (1985) 

Canada del Buey heads on the Pajarito Plateau at 

an elevation of about 7200 ft and has a small drainage 

area of about 1.3 sq mi west of SR-4. The canyon cuts 

into the Bandelier Tuff; thus the alluvium in the 

canyon is composed of silt, sand, and gravel (Fig. 

1-U). Stream flow in the canyon is intermittent, from 

storm runoff. The intermittent stream has cut a 

southeast-trending canyon north of the waste process

ing, storage, and disposal Areas G and L at T A-54. 

Five test holes were drilled at the head of Canada 

del Buey as part of an investigation for a proposed 

location for a sanitary landfill (Purtymun 1994 ). 

Three test holes were drilled in the canyon adjacent to 

AreaL in a canyon tributary to Canada del Buey, and 

one test hole further to the east in Canada del Buey 

itself, to determine if the canyon contained a perched 

water body in the alluvium (Fig VII-A). All nine 

holes were dry; however, four were completed as 

observation wells to monitor the alluvium for possible 

water in the future (Table VII-A). Geologic logs and 

casing schedules for the four observation wells are 

shown in Figs. VII-D through VII-G. 

B. Pajarito Canyon (1985) 

Pajarito Canyon heads on the drainage divide on 

the flanks of the mountains at an elevation of 10 400 

ft and has a drainage area of 12.8 sq mi west of SR-4. 

The alluvium in the canyon consists of sand, gravel, 

cobbles, and boulders derived from the Tschicoma 

Formation and the Bandelier Tuff. Stream flow in the 

canyon is intermittent, from the release of some waste 

water and from storm runoff. The intermittent stream 

has cut a southeast-trending canyon south of the 

waste processing, storage, and disposal Areas G and 

LatTA-54. 
Three observation wells and four moisture-access 

holes were drilled in the canyon as part of the same 

project for wh~ch wells were constructed in Canada 

del Buey (Fig. VII-A). 
The three observation wells were drilled and 

cased in the canyon to outline the geology and 

provide a monitoring network of the water in the 

alluvium perched on the underlying tuff (Table 

VII-B). Geologic logs and casing schedules for the 

three observation wells are shown in Figs. VII-H 

through VII-J. 
To outline the aquifer and to ensure that the 

aquifer was only in the alluvium and did not extend 

northward beneath the mesa, four test holes were 

drilled in the canyon floor north of the stream 

channel (Table VII-C). The test holes were dry. The 

4.5-in.-diam holes were completed for use as mois

ture-access holes, open below the surface casing. 

Geologic logs and casing schedules for the four 

moisture-access holes are shown in Figs. VII-K 

through VII-N. (Devaurs 1985; Devaurs and 

Purtymun 1985; Purtymun 1985). 

C. Canada del Buey (1992) 

A new sanitary waste-water treatment plant has 

been constructed on the south rim of Canada del 

Buey. The plant releases treated sanitary effluent into 

the canyon, and became operational in September 

1992. The stream flow in Canada del Buey in early 

1992 was intermittent. A series of observation wells 

constructed in 1985 downgradient from the plant 

indicated no water perched in the alluvium in that 

reach of the canyon (Table VII-A). To study the 

effect of the effluent release on the environment in 
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the canyon, we installed additional observation wells 
and some moisture-access holes near the new treat
ment plant. 

Five observation wells (CDB0-5 through 
CDB0-9) and two moisture-access holes (CDBM-1 
and CDBM-2) were drilled and completed in 1992 
(Figs. VII-0 through VII-U). The holes were cored, 
producing 7.25-in.-diam holes and 3-in.-diam cores. 
The observation wells were gravel packed, while in the 
moisture-access holes the annulus between the hole 
wall and casing was packed with sand. Two holes, 
CDB0-6 and CDB0-7, encountered water perched in 
the alluvium (Table VII-D). This perched water is 
probably the result of a discharge to waste from well 
PM-4 that occurs when the well is started. The dis
charge is necessary so that the water pressure in the 
line can be increased gradually. Discharge directly into 
the line at start-up would result in a high pressure 
which would rupture the transmission line from the 
well to the tank. 

Graphic presentation of logs and completion data 
for the observation wells and moisture-access holes are 
shown in Figs. VII-0 to VII-U. Logs and completion 
data of the observation wells are found in Table VII-D 
and for the moisture holes in Table VII-E. 
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Fig. VII-A. Location of observation wells in Canada del Buey (CDBO-series) and Pajarito Canyon 

(PCO-series) and moisture-access holes in Pajarito Canyon (PCM-series) 

(Purtymun 1985). 
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Fig. VII-B. Typical observation well construction in Canada del 
Buey and Pajarito Canyon (Purtymun 1985). 
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Fig. VII-G. Geologic log and casing schedule of observation well CDB0-4, dry 

(Purtymun 1985). 
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Fig. VII-H. Geologic log and casing schedule of observation well PC0-1, water level 

1.3 ft (Purtymun 1985). 
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Fig. VII-I. Geologic log and casing schedule of observation well PC0-2, water level6.3 ft 

(Purtymun 1985). 
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Fig. VII-J. Geologic log and casing schedule of observation well PC0-3, water level3.1 ft 

(Purtymun 1985). 

119 



TABLE VII-B. Geologic Logs and Construction Data for Observation Wells 

in Pajarito Canyon (3 Obs. Wells) 

1. Observation Well PC0-1 

Elevation (LSD) 6687.0 ft 

Geologic Log 
Alluvium, light brown, 

gravel, cobbles, and 
boulders in a matrix 
of clay, silt, and sand 

Tuff, light reddish brown, 
weathered, quartz and 
sanidine crystal fragments, 
a few rock fragments 
of latite and rhyolite 

Construction 

Water Level: 1.3 ft (1985) 
Thickness Depth 

till till 

11 11 

11 22 

12.3 ft of 4-in.-diam plastic pipe set 0 to 12.3 ft, lower 8ft perforated. Cement 0 to 2ft; 
gravel packed 2 to 12 ft. 

2. Observation Well PC0-2 

Elevation (LSD) 6618.3 ft 

Geologic Log 
Alluvium, light brown, 

gravels, cobbles, and 
boulders in a matrix of 
of clay, silt, and sand 

Tuff, light reddish brown, 
nonwelded to moderately 
welded, quartz and 
sanidine crystal fragments, 
a few small rock fragments 

Construction 

Water Level: 6.3 ft (1985) 
Thickness Depth 

till till 

9 9 

13 22 

9.5 ft of 4-in.-diam plastic pipe set 0 to 9.5 ft, lower 8ft perforated. Cement 0 to I ft; 

gravel packed 1 to 9 ft. 

3. Observation Well PC0-3 

Elevation (LSD) 6546.3 ft 

Geologic Log 
Alluvium, light brown, 

gravel with a few 
cobbles in a matrix of 
silty sand 

Tuff, light gray to light 
brown, weathered, some 
quartz and sanidine 
crystal fragments, a 
few small rock fragments 
in a matrix of weathered 
tuff, mostly silts and clay 

Construction 

WaterLevel: 3.1 ft(1985) 
Thickness Depth 

till till 

12 12 

8 20 

17.7 ft of 4-in.-diam plastic pipe set 0 to 17.7 ft, lower 12 ft perforated. Cement 0 to 2 ft; 
gravel packed 2 to 18 ft. 

Source: Purtymun 1985. 
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TABLE VII-F. Locations and Elevations (NAD 1927) 

A. Surface Water Stations 

CDB near TA-46 N 1,766,665.5 E 491,630.6 
PCS near Sewage Lagoon N 1,758,100 E498,900 
PCS at SR-4 N 1,751,098 E 505,375 

B. Observation Wells 

CDB0-1 N 1,760,881.9 E497,724.4 
CDB0-2 N 1,761,041.1 E497,874.8 
CDB0-3 N 1,759,549.0 E 500,432.9 
CDB0-4 N 1,758,484.9 E 505,230.8 
PC0-1 N 1,759,928.6 E 497,675.1 
PC0-2 N 1,757,380.0 E 501,456.2 
PC0-3 N 1,755,427.3 E 505,844.4 

C. Moisture-Access Holes 

PCM-1 N 1,760,100 E 497,700 
PCM-2 N 1,757,700 E 501,600 
PCM-3 N 1,757,100 E 502,800 
PCM-4 N 1,756,500 E 504,200 

TABLE VII-G. Locations and Elevations (NAD 1927) 

A. Observation Wells 

CDB0-5 
CDBO- 6 
CDBO -7 
CDBO- 8 
CDB0-9 

B. Moisture-Access Holes 

CDBM- I 
CDBM- 2 

N 1,765,756 
N 1,764,698 
N 1,763,239 
N 1,762,304 
N 1,759,640 

N 1,762,293 
N 1,759,635 

E493,339 
E495,965 
E 497,156 
E 499,050 
E 501,874 

E 499,052 
E 501,882 

6936.4 ft 
6660.0 ft 
8484.0 ft 

6757.6 ft 
6748.2 ft 
6670.2 ft 
6564.5 ft 
6687.0 ft 
6618.3ft 
6546.3 ft 

6697.6 ft 
6640.1 ft 
6615.0 ft 
6584.7 ft 

6879 ft 
6817 ft 
6771 ft 
6722 ft 
6633 ft 

6722ft 
6633 ft 
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/L L l ~ ' ' ' 
Loa Alam~ National Laboratory Environmental R~oratlon Program .. (iL · ('> I L ·:( { 

SAMPLE COLLECTION LOG ·t~·"";;;...'·---------C-c,--.1 ' ( ;"t · ''j-
Time JO: oo 

Unit 1093 

Name (Print} 

Signature 

Sample Type 

OA/OC Type 

Composite: 

Water - Ground 

None 

Oves ®~ 
Composite Type: None 

Sample Location MW-1, Kiva 1 area, Pajarito Canyon 

These Samples were collected using LANL ER SOP 

Analysis Container 

Metals(EPA60 1 0) 500 ml Polyethylene 
Minerals,Generai(Std Methods) 1 l Polyethylene-A 
Minerals,Generai(Std Methods) 1 l Polyethylene-S 
Mobile Rad Van(alpha,beta,gamma) 500 ml Polyethylene 
Pu(lsotopic)+U(Total) 1 l Polyethylene 
Semi· VOCs(EP A8270) 1 l Amber Glass 
V0Cs(EPA8260) 40 ml Amber Glass-A 
V0Cs(EPA8260) 40 ml Amber Glass-8 

~U:c:.r 
/' 

Weather 'j~,., n~/ 
Sample Description ~., 1-t..-

---• 
IIIUBIIIIIIIIUIDII 
AAA9sn 1 

/,- /·;· '-1 
' ' I I 

® 
Location ID Start Deoth End Depth Un Ita 
18-2013 0 0 

Preservative C of C Control No. 

HN03 1093.0022 
HN03 1093-0022 
H2S04 1093.0022 
Ice 1093-0029 
HN03 1093-0022 
Ice 1093-0022 
HCI 1093.0022 
HCI 1093-0022 

Field HE f.l Ill. Field Stake No J.JIA-
Field RAD 1-1 lA (c/m} 

QFID @PID • Results 1-J /}:J (ppm} 

Photo (Roll, Frame, Azimuth, Subject, Participants): 

Comments: 

·---re~,r.? -s) u t-

p!.J - fo, & 
1VS /4:>D 

~\)ll ( J,/r{-tl- 2 <{. (p 

k,htt~_,.- IZ. 4 

) 
-" .. r 

f f I ,,: • , ' 

CGI 1-fLPr (% LEL} 



Date 

Loa Alamos National Laboratory Envlronment•I,Reatoratlon Program ,-,. 
SAMPLE COLLECTION LOG 

Time IIIBIDIIIIIII 
AAA9578 I Technical Ar .. ~8 Operable Unit 1093 

Nome (Print) T. slord ~ Affix Sample Sticker Here 

Signature "ljtM ~ 
Sample Type Water- Ground 
OAIQC Type None 
Composite: 0 Yes 
Composite Type: None 

Sample Location MW-2, Kiva 1 area, Pajarito Canyon 

These Samples were collected using LANL ER SOP 

Analysis Container 

Metals(EPA601 0) 500 ml Polyethylene 
Minerals,Generai(Std Methods) 1 l Polyethylene-A 
Minerals,Generai(Std Methods) 1 l Polyethylene-S 
Mobile Rad Van(alpha,beta,gamma) 500 ml Polyethylene 
Pu( lsotopic)+U(T otal) 1 l Polyethylene 
Semi-VOCs(EP A8270) 1 l Amber Glass 
VOCs(EPA8260) 40 ml Amber Glass-A 
VOCs(EPA8260) 40 ml Amber Glass-8 

Location 10 Start DeDth End De~th Units 
18-2014 0 0 

Preservative C of C Control No. 
HN03 1093.0023 
HN03 1093-Q023 
H2S04 1093-0023 
Ice 1093-Q029 
HN03 1093-0023 
Ice 1093-Q023 
Ha 1093-0023 
Ha 1093-Q023 

Weather LJq(',., o~:;:Jr SJ;'J-trf J?:,r.e ... J.Q.. 
Sample Description __ 

Field HE ~ (/4- Field Stake No 

Field RAO l-1 (& (c/m) 

0 FlO @) PIO • Results fJ /)4 (ppm) 

Photo (Roll, Frame, Azimuth, Subject, Participants): 

Comments: 

~"'!' 
~~-

p+l-
lJ~r ~ )£1-(o r 

D..tlLr w J - rz:7. (p I 

a {.c~ ( 

CGI 

k//4 
H lA (% LEL) 



Los Ala~s National Laboratory Environmental ~storatlon Program 
SAMPLE COLLECTION LOG 

Time /.'4~ 
Technical Ar~a Operable Un~lt 10 
Namo (Print) . L.anstord ~ _ 
Slgnoturo ~ {::_ 
Sample Type w ~round 
QAJQC Type None 
Composite: 0 Yes ® l'b 
Composite Type: None 

Sample Location MW-3, Kiva 1 area, Pajarito Canyon 

These Samples were collected using LANL ER SOP 

Anal sis 

Metals(EPA6010) 
Minerals,Generai(Std Methods) 
Minerals,Generai(Std Methods) 
Mobile Rad Van(alpha,beta,gamma) 
Pu(lsotopic)+U(Total) 
Semi·VOCs(EP M270) 
VOCs(EPA8260) 
V0Cs(EPA8260) 

Weather 

Sample Descrlptl~n 

Container 

500 ml Polyethylene 
1 L Polyethylene-A 
1 L Polyethylene-S 
500 ml Polyethylene 
1 L Polyethylene 
1 L Amber Glass 
40 ml Amber Glass-A 
40 ml Amber Glass-8 

r \\\\U\U\U\111\111 
AAJt.9S79 AI ,.. .... ...ucKer Here 

Location ID Start Deoth End Depth Units 
18-2015 0 0 

Preservative C of C Control No. 
HN03 1 093..()()24 
HN03 1093.0024 
H2S04 1093.0024 
Ice 1093.0029 
HN03 1093.0024 
Ice 1093.0024 
HCI 1093.0024 
HCI 1093.0024 

Field HE t-f f{A. Field Stake No 
Field RAD 1/ (/4 (c/m) 

Q FID @) PID • Results fl/ft 
CGI 

(ppm) 
{'% LEL) 

Photo (Roll, Frame, Azimuth, Subject, Participants): 

Comments: 



Date 

Los Alam;lf National Laboratory Environmental ~storatlon Program 

SAMPLE COLLECTION LOG 

Time c(,'j~ 
1101011111111 
AAA9580 

...... _ __, •• .,.... ... ..... ft •• 

I 
• .ere 

Technical Area ~") Operable Unit 1093 

Name (Print) ~~ansford fl J 
Slgnoturo ·, J f::C. ~ + 
Sample Type ~atr~nd 

Location ID Start DeDth End Depth Units 

QA/QC Type None 

Composite: 0 Yes 

Composite Type: None 

Sample Location MW-4, Kiva 1 area, Pajarito Canyon 

These Samples were collected using LANL ER SOP 

Analysis Container 

Metals(EPA601 0) 500 ml Polyethylene 

Minerals,Generai(Std Methods) 1 L Polyethylene-A 

Minerals,Generai(Std Methods) 1 l Polyethylene-S 

Mobile Rad Van(alpha,beta,gamma) 500 ml Polyethylene 

Pu(lsotopic)+U(Total) 1 l Polyethylene 

Semi-VOCs(EP A8270) 1 l Amber Glass 

VOCs(EPA8260) 40 ml Amber Glass-A 

VOCs(EPA8260) 40 ml Amber Glass-B 

Weather 

Sample Description 

18-2016 0 0 

Preservative C of C Control No. 

HN03 1093-Q025 

HN03 1093-Q025 

H2S04 1093-Q025 

Ice 1093-Q029 

HN03 1093-Q025 

Ice 1093-Q025 

Ha 1093-Q025 

Ha 1093-Q025 

Field HE 't-1 I fJ. Field Stake No 

Field RAD _1-l...~.t..z;f1..:..,_ __ ( c/ m) CGI I"' I/!.), (% LEL) 

QFID ® PI D - Results 1-' /f:t (ppm) 

Photo (Roll, Frame, Azimuth, Subject, Participants): 

Comments: 

10 t;-- Jr;o 



Loa Ala~~· National Laboratory Environmental ~atoratlon Program 

SAMPLE COLLECTION LOG 

Tim• f ~ 3o IIIIIIUIIIml 
AAA9581 I 

Name (Print) Affix sample Sticker Here 

Signature 
Location ID Start Deoth End Depth Unite 

Sample Type Wa r. Ground 18-2016 0 0 
QA/QC Type F~eld Blank 
Compoalte: Q Yes ® ~ 
Composite Type: None 

Sample Location Kiva 1 area, Pajarito Canyon 

These Samples were collected using LANL ER SOP 

Anal sla Container Preservative C of C Control No. 
Metals(EPA601 0) 500 ml Polyethylene HN03 1093.0026 
Minerals,Generai(Std Methods) 1 L Polyethylene-A HN03 1 093..0026 
Minerals,Generai(Std Methods) 1 L Polyethylene-S H2S04 1093.0026 
Mobile Rad Van(alpha,beta,gamma) 500 ml Polyethylene Ice 1093-()()29 
Pu(lsotopic)+U(Total) 1 L Polyethylene HN03 1093.0026 
Semi-VOCs(EP A8270) 1 L Amber Glass Ice 1093.0026 
VOCs(EPA8260) 40 ml Amber Glass-A HCI 1093.0026 
V0Cs(EPA8260) 40 ml Amber Glass·B HCI 1093..()026 

Weather 

Sample Description r 
Field HE ~La Field Stake No Jilf± 
Field RAD ~/{t\ (elm) CGI 11/!J: (% LEL) 
Q FlO @) PID • Results U/8 (ppm) 

Photo (Roll, Frame, Azimuth, Subject, Participants): 

Hilt 

Comments: 



Date 

Loa A~oa National Laboratory Envlronmenta•·..Seatoratlon Program 

SAMPLE COLLECTION LOG 

Time {; S s- 11111181111111 
AAA9582 I Technical Areal Operable Unit 1093 

Name (Print) T. ansford ~!A """x sample Sticker Here 

Signature lf'tvt ~~ 
Sample Type Water. Ground 

QAJQC Type Field Duplicate 
Composite: 0 Yes 
Composite Type: None 

Sample Location MW-3, Kiva 1 area, Pajarito Canyon 

These Samples were collected using LANL ER SOP 

Anal sis 

Metals(EPA601 0) 
Minerals,Generai(Std Methods) 
Minerals,Generai(Std Methods) 
Mobile Rad Van(alpha,beta,gamma) 
Pu(lsotopic)+U(Total) 
Semi-VOCs(EP A8270) 
VOCs(EPA8260) 
VOCs(EPA8260) 

Weather 

Container 

500 ml Polyethylene 
1 L Polyethylene-A 

1 L Polyethylene-a 
500 ml Polyethylene 
1 L Polyethylene 
1 L Amber Glass 
40 ml Amber Glass-A 
40 ml Amber Glass-a 

Location ID Start Depth End O.pth Units 
18-2015 0 0 

Preservative 

HN03 

HN03 

H2S04 
Ice 

HN03 

Ice 

Ha 

Ha 

C of C Control No. 

1093-0027 

1093-0027 

1093-()()27 

1093-0029 

1093-0027 

1093-0027 

1093-0027 

1093-0027 

Field HE 

Field RAD 

Field Stake No 

CGI 'Jt I p (% LEL) 
QFID (ppm) 

Photo (Roll, Frame, Azimuth, Subject, Participants): 

Comments: 



Los Ala~ National Laboratory Environmental ~storatlon Program 

SAMPLE COLLECTION LOG ,,_·-----------
Date Time - \lllllttm~lllll 1 

MA9583 
...... A o:H~mple Sticker Here 

Technical Are~a 18 Operable Unit 1093 

::;:,::••) ~rd ~ i Q 
Sample Type Wat r. Ground 

OAIQC Type T~ Blank 
Composite: ® Yes 
Composite Type: Spatial 

Ot-e 

Location ID Start Depth End Depth Units 
18-2013 0 0 

~ 

~~ 18 !0 14 0 0 

18-2015 n 0 l 
18-~QHi Q 0 -Sample Location Kiva 1 area, Pajarito Canyon 

These Samples were collected using LANL ER SOP 

Analysis Container Preservative C of C Control No. 
V0Cs(EPA8260) 40 ml Amber Glass-A HCI 

-i~··~~·~~.s~(E~P~As2~6~~=============-~40m~I~~~~~~:~~~~====~-~~-~====~~G~~ ~~~~~ 
Weather 0~r T lJ~I'fVl 
Sample Description .... Q.........::-1;:;..'...;~~.:.....;;.___;:;..... ___________________ _ 
Field HE ('.) (fA-

1093..()()28 

Field Stake No 

Field RAD f.! /Yt (elm) 

Q FID ®PI D • Results tJ //A-
CGI N I rft- (% LEL) 

(ppm) 

Photo (Roll, Frame, Azimuth, Subject, Participants): 

;r{f-

Comments: 



Date 

Loa Alapa National Laboratory Envlronmental....lilfstoratlon Program 

SAMPLE COLLECTION LOG 

Time 3: r;-5 
Unit 1093 

IDDIDIBIU/flmiiiiU 
AAA9584 I Technical Area 1 

Name (Print) 
Affix Sample Sticker Here 

Signature ~~..Q~::L~::::=":::JJ.::::~L----
Sample Type 

QA/QC Type 
Composite: 

Water - Ground 
None 

Qves ®~ 
Composite Type: None 

Sample Location MW-5, Near Bldg 31, TA-18 

These Samples were collected using LANL ER SOP 

Location ID Start DeDth End Depth Unlta 
18-2023 0 0 

Analysis Container Preservative C of C Control No. 

Mobile Aad Van(alpha,beta,gamma) 
Semi-VOCs(EP AB270) 

500 ml Polyethylene Ice 1 093.0039 
1 L Amber Glass Ice 1 093.0030 

Total Petroleum Hydrocarbons(TPH) 1 L Amber Glass HCI 1093.0030 

Weather C~r ~ ~~ 
Sample Description _·_t-v...;;....;Jt;=~_r _______________ --. ____ _ 

t-1 (lA- Field Stake No fJ ( {;1-Field HE 

-~.i....;./f'r ___ (c/m) CGI t-1//t (% LEL) 

® PI D • Results '/4. J:t (ppm) ' 

Field RAD 

QFID 
I 

Photo (Roll, Frame, Azimuth, Subject, Participants): 

Comments: 

--d~p 
pff -
ID~- Z.OD 

~p-ft. well- zq,~ 1 

L (4, 1'. l W~\V""' ; 

& JJ ;t; 1G~t1 P' t'w r:b 'Y.~) 25--



Loa A lamp-" National Laboratory Environmental ~oration Program 

' SAMPLE COLLECTION LOG ,r-, •• .1_·· ---------...... 

Data Tim• 4; 45 
Technical Area 

Nama (Print) 

Signature 

Operable Unit 1093 

Sample Type 

OA/QC Type 
Composite: 

Water · Ground 

None 

0 Yes ® f'.b 
Composite Type: None 

Sample Location MW-6, Near Bldg 31, TA-18 

These Samples were collected using LANL ER SOP 

Analysis Container 

Mobile Rad Van(alpha,beta,gamma) 500 ml Polyethylene 
Semi-VOCs(EP A8270) 1 l Amber Glass 
Total Petroleum Hydrocarbons(TPH) 1 l Amber Glass 

Weather 

IIIIIIIUIBIIJII 
AAA9585 I 

Affix Sample Sticker Hera 

Location ID Start Depth End Depth Unlta 
18-2024 0 0 

Preservative C of C Control No. 

Ice 1093..0039 
Ice 1093-o031 
HCI 1093-o031 

Sample Description · l.vc:,{Q/-
Fleld HE f..J [4-------------F-Ie-ld_S_t-ak_e_N_o--IJ-~-(1--;4 ___ _ 

Field RAD -~-·_.rtA.__ __ (ctm) CGI f...J fk (% LEL} 

@PI D • Results _.._t.J--.&..14..___ (ppm} QFID 

Photo (Roll, Frame, Azimuth, Subject, Participants}: 

Comments: 

IPs- Z(po 

f_lyk4 r_J'd_j- G~o I 

vJ?/ev 



Los Ala~s National Laboratory Environmental P~Storatlon Program 

SAMPLE COLLECTION LOG 

Date 

Operable 

Water • Ground 

Field Blank 

Time 5•oo 
' 

Name (Print) 

Signature 

Sample Type 

OA/QC Type 

Composite: 0 Yes ® t-b 
Composite Type: None 

Sample Location MW~. Near Bldg 31, TA-18 

TheH Samples were collected using LANL ER SOP 

Analysis Container 

/IIIBIBIIIIDIII 
AAA9586 

Affix Sample Sticker Here 

Location ID Start Depth End Depth Units 

18-2024 0 0 

Preservative C of C Control No. 

Mobile Rad Van(alpha,beta,gamma) 500 ml Polyethylene Ice 1093-0039 

Semi-VOCs(EPA8270) 1 L Amber Glass Ice 1093-0032 

Total Petroleum Hydrocarbons(TPH) 1 L Amber Glass Ha 1093-0032 

Weather C~v- i ~;1~ 
Sample Dose~ LJ~ 
Field HE 1-f Field Stake No ~lv+ 
Field RAD 1./ ( fk (c/m) CGI fi{fA (% LEL) 

QFID @PID • Results N[/4 (ppm) 

Photo (Roll, Frame, Azimuth, Subject, Participants): 

Comments: 



Los Ala")'~>MI. National Laboratory Environmental ~toratlon Program 

SAMPLE COLLECTION LOG •.. .# r-------------------
Date /P {2u /t:tCf- Time 

Technlcal Ar .. 18 Operable Unit 

d:J.Po~ Name (Print) 

Signature 

Sample Ty e 

OA/QC Type 

Composite: 

None 

Oves 
Composite Type: None 

Sample Location PC0-1, Pajarito Canyon 

3:/s 
1093 Jf 

lo/r.P /t?4 

These Samples were collected using LANL ER SOP 

Location ID 

36-2020 

Analysis Container Preservative 

Metals(EPA601 0) 500 ml Polyethylene HN03 

Minerals,Generai(Std Methods) 1 L Polyethylene-A HN03 

Minerals,Generai(Std Methods) 1 L Polyethylene-S H2S04 

Mobile Rad Van(alpha,beta,gamma) 500 ml Polyethylene Ice 

Pu(lsotopic)+U(Total) 1 L Polyethylene HN03 

Semi-V0Cs(EPA8270) 1 L Amber Glass Ice 

Total Petroleum Hydrocarbons(TPH) 1 L Amber Glass HCI 
V0Cs(EPA8260) 40 ml Amber Glass-A HCI 
V0Cs(EPA8260) 40 ml Amber Glass-8 HCI 

Weather 

Sample Description 

Field HE )Jfr- Field Stake No 

Field RAD -'IJ~A-;...._ __ (c/m) CGI 

QFID ®PI D • Results Aflr (ppm) -------
Photo (Roll, Frame, Azimuth, Subject, Participants): 

Comments: 

/ 

IS 

I IIDIOIDIIII I AAA9587 

Affix Sample Sticker Here 

Start Depth End Depth Units 
0 0 

C of C Control No. 

1093-0033 

1093-0033 

1093-0033 

1093-0039 

1093-0033 

1093-0033 

1093-0033 

1093-0033 

1093-0033 

3b- zozo 
)/ /1- (% LEL) 



Los Al~s National Laboratory Environmental~storation Program 

\, , SAMPLE COLLECTION LOG ,r .-----------..., 

Date Time v~ .f-7 
Technical Area 18 Operable Unit 1093 

Name (Print)} J. ; 

Signature E:J.. ' -
Sample Type Wate;;ound 

QA/QC Type None 
Composite: 0 Yes 

Composite Type: None 

Sample Location PC0-2, Pajarito Canyon 

These Samples were collected using LANL ER SOP 

Analysis Container 

Metals(EPA6010) 500 ml Polyethylene 
Minerals,Generai(Std Methods) 1 l Polyethylene-A 
Minerals,Generai(Std Methods) 1 l Polyethylene-S 
Mobile Rad Van(alpha,beta,gamma) 500 ml Polyethylene 
Pu(lsotopic)+U(Total) 1 l Polyethylene 
Semi-VOCs(EPA8270) 1 l Amber Glass 
V0Cs(EPA8260) 40 ml Amber Glass-A 
VOCs(EPA8260) 40 ml Amber Glass-8 

Weather 

Sample Description 

lllll&lllltlltt I 
AAA9588 

Antx ;:,~,.,..,,. ............. • ·-· • 

Location ID Start DeDth End Depth Units 
36-2021 0 0 

Preservative C of C Control No. 

HN03 1093.0034 
HN03 1093.0034 
H2S04 1093.0034 
Ice 1093.0039 
HN03 1093.0034 
Ice 1093.0034 
HCI 1093.0034 
HCI 1093.0034 

Field HE ~ Field Stake No . u .. wzJ 
Field RAD A}Jt (elm) 

QFID @ PI D • Results Nk (ppm) 

Photo (Roll, Frame, Azimuth, Subject, Participants): 

Comments: 
. .J"t~l\~& 
u~r~ ~ 'll'" J t 

~ Jf ID(z,(tff 

__ 1"M.rt-e 
rt+-:7,3 

/P'1 ~ "Z 30 
1eM.p -= lJ4- 'r=:-

CGI 

--- --



Los Alam~ National Laboratory Environmental ~. oration Program 
'·, SAMPLE COLLECTION LOG ..,,) 

Date l1 '~ \~ Time t ;oD 
Technical Area 18 Unit 1093 
Name (Print) 

Signature 
Location 10 

Sample Type 36-2022 
QA/QC Type None 
Composite: Qves ®t-b 
Composite Type: None 

Sample Location PC0-3, Pajarito Canyon 

These Samples were collected using LANL ER SOP 

Analysis Container Preservative 
Metals(EPA601 0) 500 ml Polyethylene HN03 
Minerals,Generai(Std Methods) 1 L Polyethylene-A HN03 
Minerals,Generai(Std Methods) 1 L Polyethylene-S H2S04 
Mobile Rad Van(alpha,beta,gamma) 500 ml Polyethylene Ice 
Pu(lsotopic)+U(Total) 1 L Polyethylene HN03 
Semi· VOCs( E PA8270) 1 L Amber Glass Ice 
V0Cs(EPA8260) 40 ml Amber Glass-A HCI 
V0Cs(EPA8260) 40 ml Amber Glass-8 HCI 

Weather 

Sample Description 

Field HE NP. Field Stake No 
Field RAD _.a..;.W....:.~-- {elm) 

QFID ® PID - Results _,~.;;t/_.:._f-. __ (ppm) 

Photo (Roll, Frame, Azimuth, Subject, Participants): 

Comments: / 
\II t, "\ ,L 1 \ ~ {Z,t~ 3) ~ • Y{ 

It" f I) D I F l1 ' I 
/' 

~ J2.. ~~l\o~ bf..tleJ 
~f\o~ lrl ~""f ~I tJl' 

CGI 

\1\11\111111 J:~j 
AAJ-.9589 

..... .uc sample Sticker Here 

Start Depth End Depth Units 
0 0 

C of C Control No. 

1093-0035 
1093-0035 
1093-0035 

1093-0039 
1093-0035 
1093-0035 

1093-0035 
1093-0035 

tfJ\ (% LEL) 



Los AIJROS National Laboratory Environmenta~storation Program 

SAMPLE COLLECTION LOG 

Date J•/t1{ qtf Time !3 '/5' 
Technical Area 18 Operable Unit 1093 

I IIIIIIDIDIII 
AAA9590 

Name (Print) J. P.ope n 
Signature e V¥=== 
Sample Type Wa; ~roUfd 

Affix Sample Sticker Here 

Location ID Start Depth End Depth Units 
36-2022 0 0 

QA/QC Type Field Duplicate 
Composite: 0 Yes ® f\b 
Composite Type: None 

Sample Location PC0-3, Pajarito Canyon 

These Samples were collected using LANL ER SOP 

Analysis Container Preservative C of C Control No. 
Metals(EPA601 0) 500 ml Polyethylene HN03 1093-o036 
Minerals,Generai{Std Methods) 1 L Polyethylene-A HN03 1093-o036 
Minerals,Generai{Std Methods) 1 L Polyethylene-S H2S04 1093-0036 
Mobile Rad Van{alpha,beta,gamma) 500 ml Polyethylene Ice 1093-o039 
Pu(lsotopic)+U(Total) 1 L Polyethylene HN03 1093-oD36 
Semi-VOCs{EPA8270) 1 L Amber Glass Ice 1093-oQ36 
VOCs{EPA8260) 40 ml Amber Glass-A HCI 1093-o036 
VOCs(EPA8260) 40 ml Amber Glass-8 HCI 1093-o036 

Weather 

Sample Description 

Field HE JJ.Jr Field Stake No 

Field RAO 1J fr- (elm) CGI JV!r (% LEL) 
QFIO @ PID • Results It/ }t-

• 
(ppm) 

Photo (Roll, Frame, Azimuth, Subject, Participants): 

Comments: 



Los Afr'"'\os National Laboratory Environmenta•~estoration Program 
'""'''"' 

Date J() ~~~tf/ 
Technical Area 18 

Name (Print) 

SAMPLE COLLECTION LOG 

Time /130 
Operable Unit 1093 

1110101111111111 
AAA9591 1

,,,, 
~r 

~:-

Affix Sample Sticker Here 

Signature J:r£u---
Water • Grou':l 

Location ID Start DeDth End DeDth Units Sample Type 

QA/QC Type Field Blank 
Composite: 0 Yes 
Composite Type: None 

Sample Location PC0-3, Pajarito Canyon 

These Samples were collected using LANL ER SOP 

Analysis 

Metals(EPA601 0) 
Minerals,Generai(Std Methods) 
Minerals,Generai(Std Methods) 
Mobile Rad Van(alpha,beta,gamma) 
Pu(lsotopic)+U(Total) 
Semi-VOCs(EPA8270) 
V0Cs(EPA8260) 
V0Cs(EPA8260) 

Weather 

Sample Description 

Container 

500 ml Polyethylene 
1 L Polyethylene-A 
1 L Polyethylene-S 
500 ml Polyethylene 
1 L Polyethylene 
1 L Amber Glass 
40 ml Amber Glass-A 
40 ml Amber Glass-8 

36-2022 

Preservative 

HN03 
HN03 

H2S04 
Ice 

HN03 

Ice 

HCI 

HCI 

Field HE 

Field RAD 
Field Stake No 

QFID 

_.~..:.,1.....:/Y~-- ( c/ m) 

@ PID - Results -'-r/_!1 __ (ppm) 

CGI 

Photo (Roll, Frame, Azimuth, Subject, Participants): 

Comments: 

0 0 

C of C Control No. 

1093..0037 
1093..0037 
1093..0037 
1093..0039 
1093..0037 
1093..0037 
1093..0037 
1093..0037 

tJA- (% LEL) 



Date fO I 1~(14 
Loa Al.amoa National Laboratory Envlronmenl~tt,Reatoratlon Program 

SAMPLE COLLECTION LOG 

Time s:bD IICIIIIIBIUIBIIII/1 
AAA9592 I 

Affix Sample Sticker Here Name (Print) 

Signature 
Location ID Start Depth End Depth Units 

Sample Type W ter ·Ground 36-2020 0 0 
OA/OC Type Trip Blank 
Composite: ®Yes 0 ~ 
Composite Type: Spatial 

Sample Location 

These Samples were collected using LANL ER SOP 

36-2022 

36-2021 

18-2024 

18-2023 

0 

0 

0 

0 

Analysis Container Preservative C of C Control No. 
VOCs(EPA8260) 40 ml Amber Glass-B HCI 1 093.0038 

Weather C{g4.r 4 5:-r,~ :t/ 
Sample Description D.j;: ~;~v-
Field HE ~ I {A- Field Stake No 

Field RAD tJ /vt (elm) 

@ PID - Results \1 /k:-
CGI 

QFID (ppm) 
(% LEL) 

Photo (Roll, Frame, Azimuth, Subject, Participants): 

Comments: 

0 

0 

0 

0 



Date ~ober26, 1994 

Technical Area 18 

Los AlamQ<? National Laboratory Environmental P''"\toration Program 

SAMPLE COLLECTION LOG 

Time 1105 I IIDIDIDIUi~GnlU IU 
1093 AAA9593 

Afux :sample Sticker Here Name (Print) 

Signature 

Sample Type 

QA/QC Type 
Composite: 

J. Pope 

Composite Type: None 

Sample Location PCO-series, Pajarito Canyon 

These Samples were collected using LANL ER SOP 06.03 

Location 

36-2021 

ID Start Deoth End 
0 

Analysis Container Preservative C of C Control No. 
V0Cs(EPA8260) 40 ml Amber Glass-8 HC1 1 093-0041 

Weather c!a+,l 
Sample Description tJ- ) I . 1 !.\ t\"E?L 

Field HE 

Depth Units 
0 

~~~ Field Stake No ;VA 
~~---------------Field RAD tf.A (elm) CGI (% LEL) 

QFID @PID • Results A'/1 ~:...:.._ __ (ppm) 

Photo (Roll, Frame, Azimuth, Subject, Participants): 

IIA 

Comments: 





L'L~~'SR. ~'-(Vl;l- -0----. · 
~~ H-s 

----------~ ··---M-· ~- --~-.,. ·--
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Chapter4 Site-Specific Results, Conclusions, and Recommendations 

,781,400N 

· ... ······· ... 

18-1671\ 
:Z: AAB5298 

----~ 18-1674 
: :Z: AAB5301 

18-1672 
:Z: AAB5299 

' 
' 

--- PRS 18-00S(a) 
~rmer magazine location 

18-1673 

'-----'1 Building or structure 

' ' • * .. .I Former magazine location 

_.,,.,......._,. ~,~~,. Fence 

--- Paved area 

Contour interval 2 It 

0 20 40 60ft 

1 635 500 E 

• Sample location 

Sample type: 

:z: Surface 

GIS Data: FIMAO 
layout: 0. Kut>n. ICF KaiMr. Inc. 
Modified by: cARTography by A. Kron 6/1!ll97 

18-1670 

AAB5297 

·. . . ... ·.·,· .. 
. · ... \~ \,.~ ·.,. "a .. '" -~. ~-. ··. ··· ... 

·. ·.. ·. 

Location ID 

Sample number
analytes listed exceed 
background levels; 
analytes underlined 
exceed SALs 

. ... 

Figure 4-19. Sample locations and results of screening assessment at PAS 18-00S(a). 
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Typical sample locations at a locale 

5I 
1511 

1510 

11516 1517 

1514 

1515 

)( • • ·-~·.· (AAB2466) /. MB247H-;rrin0:2:S:oo; 2-a,Tj~,OND: HMX; ~~ 2.~:~ TNT. . · -~::: ······· ...... :....... · . . · "··-::--.. ~: .. _,:.:.<.~:~·.:::.~::_::·>( : ::- .·.·.··.·::::::··_.~_::~~~\-.. \ .. \ 
·X 27-1S14 ~~-. MB2472-HMX;RDX~-···~·'-27-1o29.. ··......:::.-::·_::·:.:_....... . . \ ......... · · .: .... · ........ ·" ····· ... ···· ... ····.'\:>.~ \ .. 1758000 

· AA,B5071-Hg ·\.. t 'AAB2~2Hb._ '<~.~: •; .. ''·""'::-.. ··. ····· .......... : ..... : ··· ·· · · ·· . . ........... "·· .. · .. ·····.>·><'?:~.~ .. ···· .. . 
·•. 27-1011 \ 

27
•
1009 

'AAB2526-Cu;P.b ,' ··· .. • · ··~.. · . .................................... ·· .. ....._":';;. ·· .. · .. ·· . .'·:-.::._::.~ · ..... . 

• . MB2486 . AAB2474 'MB2528~ '•/ ~ 27-1031 .. , '·· . •. ... . . . . . . .. . '··---~·- .. ·· ... .-·· ... :::·-.:·_.:~!:.::;, .... · ....... . 
AAB2488-Cu ) "-.. AAB2

47
6 27-1033 ('AAB2529-Cu"P.b) ·· ........ ·! 'AAB4357' ·.·., .-----------------. ·· ........... , ....... :····· ... :·· .. _'~~·.:::::::, .. 

. : AAB2490 .. · '.. AAB2

478 
'AAB437o-Pb ~' /'~ ! AAB4359 .__,_,:· 27-105~. 27:104~_,···· .... .-··.:::·-:::··-.~~·-::.'. 

---..........__ !\ _,X~ 'AAB4372-Cu,Pb, "~ • MB4361 •• •• "· 27·1058 MB4407 •• •• MB4389 ····>--.... :··- .. ::·-.::·· .. .':.;::-=::-: 27·1010~":LF_P 1 'MB4374--.___: ",,:(F~-3~_.·' .· .............. AAB4414 MB4409 '•MB4391 ·-.. ~-.... ·...:-·-.::··· .. ~.·· .. . 
AAB2480'·.. ~-. • r'J17_ N ~ N"' / 27·1061 ·~AAB4416 ... -AAB441,L-Ti MB4393 ""-.. ........ ·>·-.·· .. . 
AAB2482 ··· ... 27-1532~ --.. .. ..._,_ 27·1017---...;_. •• ...... ,...._·27;."1.CJ32 / AAB4432 

27
_
1620

AAB4418 (AAB4412)'·,_. ... \ ....... ~·- .... :.>-~. 
AAB24B4 ·. AAB5089 ~~ '-.?1·155 1~ MB2506~~· 27:1018 "'-:MB436~b AAB4434 i . · ··" . .-_ ,..-· ···- .. '\ ·····-~ 

·-.. y. · .... . ··.... 27·1535 Mi};5
100

)( ··~ , • ~MB2512"'~~:J!i~b AAB4436 AABSHJ : ·. ';'"· ...... ::·.-.. "-.:- ..... _' 
··· .. '-.:· . "·.. ·· .... AAB5090 \ X 'AAB2510 :FP·2 ;"'Mf!251.4... 'M~367.. . & ~ 27·1059 '\:.,_ ........... "-.: 

· \ ··... 27·1551 ..... ,' ,' :. 'MB2516 = ..... :. ':' "- ·... · MB4420 '."-. 
.. ._ --......... AAB5109·.. 

7
. . . . ··.... .......... AAB4422 • • _ .......... 

··... -.._ '··f7·1019: ~:' ,' .'"27·1580 AAB4424 '. · . ....._ 
··... ··.... ¥8251~ • -?7·1016 : x· M85136~ FP-s .. ...... .. 

. . .. ··-.2!·1541 ·.. *MB2520 : AAB2499 ,' . ··.. .. ' 
---Urnmprovedroadltrall ··.... ~X \ 'AAii2S22 : AAB250

1 
: : ... . X 27-1630 ·· .... , : 

·.. ·. . ' \ ' - ' ~ 271591~ AAB5182 ·. , -~~Fence ··... ··... \. ,' , AAB2503-f'b , . . .. .-.-.: .... ...::::··... , __ 

17576001 . · ·· ... ··... ···... ···.,-· : '· ' : AAB5145 ·. . ··~~- 27·1060 ·- ... :·: 
--... • •- •- Powerhne -~-, ···· ... ·····... ·--....~7:{562.. 27:;101.5 ······/·.. \ 27·1594 ······· .. '::: '-l ~FP-4-........_ AAB-4426. ! 
'. -"-Ephemeralstream -~><"::.,._·~-~<-~.,_.- AAB5118)( MB24\)2 ,' ·· ..... • AAB5146 ··~ MB4428 

·· .. :·· ... ·· ... '--- ·· ... ··... ··... \ MB2494-f'b / ..... .......... ... 27-1610 I . \'--...._-............._ AAB44"iJ 
· Contour Interval I~ It ><:·>·->···' ····· ... ·······... ·······... ·· ..... MB2496>-..._..._ / , ····......... AAB5164 1 \ -............._ ··. 

-------· 300-andSOO·Itfinng \ ··.:· .. :·· .. ·· .. ~--.. ··... ··.. (MB2497) ,-..._ \ ·.. X I 27·1043 

radii \ ··· .. :.:::::::::-;;;:·.·:·· ... ········ ... ·.·:.··· ...... _··· ......... ···.>·( ---~.1570 ·._ . 27-1044 ~:~~~ 
• Subsurface sample ~ ···· ... ··.::.-..::···... ..._ ···· ... ···..... ;;'-... '. ........ MB5l27. •• u.•""'•-. AAB4:)83. \. AAB4380 · 

"b ·. ··. ·· .. ··.. ................ -~ ·.. • ·. .... . .,...... ;, AAB4385 ··.. ...._ 
X Surface sample locale ) ·· ...... ·:·-.:::.<::··· ... :<._~- .. ····· ... ·····-\ \. \ AAB43S7-Ci)-ll . ."::-IM~381) ·...... / , .... ·· , 

27·1015 Location 10 r ·--~-::->·-:~~~:::·-<:-----:::.··· .... ····· ... \.. ····... -...... , .. , ...... "~.':::'---....:/ 2T~'i64oX"';::::::. :' 
MB2•96 Sample number-analytes listed exceed • •• ····- .. :::::::::::_::::::::-::---:.:~·-... ···· ... \... \ ......... ··,·~·,..__ _>< .... ::"--_AABS_ 191 ····· .... / .... · ... . ~ ···. ·. •, ·. ' ·. . . ·. ............... ·, '• . - ' 

background levels; analytes underlined 0 100 · · · 2oo\\ \ .. -.:··.......... · ··... ·-~-<------.---- -· \. -- / 
eedsALs·•astenc· klndicatestotal 1 1 · .. : \ ' ·····27·1600 ···... .................. . \ ,c.. 

exc • I 1 1 1 . 1 I I . '· ·.. .. ..• ,...... Mas155 . .._, /\ ·.. : ...... ......._ 

uranium above background Base map source: FIMAD 11/2195, G103896 --~-<~·····... ····... \. . ......... ./ ··.. ,/ -

~ ""''"""""i'""""\ 11"""''"'-\f~~~~~:. II . ~1'-"".. IK 

1757400 

Figure 4-17. Sample locations and results of screening assessment for PRS 27-002. 
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Chapter4 Site-Specific Results, Conclusions, and Recommendations 

0 

100E 

.__ _ ___,I Building or structure 

~~ 11 11 11 Fence 
---- Paved area 
==:::~~-==-.o Sump drain 

Contour interval 2 It 
.. -··-··-Drainage 

GIS O.t.o: FIMAO 

.or-
\ 
' \ 
' \ 

\ 

\ 
\ 
' \ 
' \ 
' PRS 

18-012(c) 
Outfall 

\ 
\ 
\ 

• Sample location 

Sample type: 

11!1 Sediment 

25 50 75 It 
layot.i: 0. Kulvl. ICF l<aiMf. Inc. 
Modified by: cARTography by A. Kron 81111197 

18-257 

18-1048 Location 10 

AAA5844 Sample number
analytes listed exceed 
background levels; 
analytes underlined 
exceed SALs 

(AAA5845) Duplicate samples are in 
parentheses 

Figure 4-11. Sample locations and results of screening assessment at PRS 18-012(c). 
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Chapter4 

1,762,000 N 

L_ _ ___,l Building or structure 

Q Concrete vault 
,. " ,. ,. Fence 

--- Paved area 
=== Sewer line 

Contour interval 2 It 

0 10 20 30ft 

Site-SpecifiC Results, Conclusions, and Recommendations 

E 

GIS Data: FIMAD 

18-23 

• Sample location 

Sample type: 

• Subsurface 

layout 0. Kuhn, ICF Kaae<. Inc. 
-;od by: cARTog.aphy by A. Kron 61110'97 

18-1680 

• AAB5307 - 815(2-ethylhexyt)phthalate 

1 635 000 E 

18-1680 Location 10 

AAB5307 Sample number
analyfes listed exceed 
background levels; 
analytes underlined 
exceed SALs 

Figure 4-12. Sample locations and results of screening assessment at PRS 18-013. 
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Chapter4 

---Fence 

--- Paved area 

--- Unimproved road 

-··-··Ephemeral stream 

· ·· ··· ·· ······ ···· Contour interval 2 ft 

+ Firing chamber 

--------- 300-ft firing radius 

X Surface sample 

18-1700 Location 10 (number 
shown is the lowest 
10 number sampled 
at a locale 

Sample number
analytes listed exceed 
background levels; 
analytes underlined 
exceed SALs 

0 50 100ft 
I I II I I I I I I 

Base map source: 
FIMAO HY13195. G103889 

Modified by: 
.uoT-·~·•·· A. Kron &'1&'97 

,..., 
Site-SpecifiC Results, Conclusions, and Recommendations 

I-·-····-·-···-·-........ 
,./ 6',>60 ,.. 

18-1380 ( 
AAB4934 X ) 

: 
X 18-1385 

AAB4935 

--- ---

····· ............ . 

18-1391 
AAB4944 

X 

1307 

Figure 4-15. Sample locations and results of screening assessment for PAS 18-002{a). 
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Chapter4 Site-Specific Results, Conclusions, and Recommendations 

.... ::·::::·:::: ............... e······ ...... a180······ ····· .............. ............ .··;~~-;~;~ 
················ ······ 18-26 ... .···················· 18·167~.~-~ AAB5302 ····... :fTO' X AAB5302 ~~ ~ / 
···•···•·•· ·•····· .. ····· ..........•.••••.... & PRS is.~11~l_· .\~---·~~~18" 1677 

. ·••... •.· · • / • " X AAB5303 ·· ............................... .a1eD-···· Former locat.'~r.'··· ~:>?a~ 

····· 

1,761,300 N 

······· .... 

\)·184 
18-256 

'----'1 Building or structure 

:_-::.: Former structure location 
11 >< 11 >< Fence 

--- Paved area 

Contour interval 2 It 

0 20 

. .:..p·' 18-1679 18-1678 

• Sample location 

Sample type: 

X Surface 

40 ft GIS Data: FIMAD 

X AAB5306 X AAB5305 

18-1676 Location ID 

AAB5302 Sample number
analytes listed exceed 
background levels; 
analytes underlined 
exceedSALs 

loyo<A: D. Kuhn. ICF Ka-. Inc. 
Modified by: cART ogrophy by A. Kron 6119/97 

Figure 4-20. Sample locations and results of screening assessment at PRS 18-011. 
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Figure 4-29. Sample locations and results of screening assessment for LACEF monitoring wells. 
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Well 
Location 

ID Number 

WELL DATA 

Analyte Code Description 
Sample 

ID Number 

BG-1 18-1060 Alkalinity, Total (Methyl Orange [pH=4.5] end point) IAAB2442 
BG-1 18-1060 
BG-1 18-1060 
BG-1 18-1060 
BG-1 18-1060 
BG-1 18-1060 
BG-1 18-1060 
BG-1 18-1060 

MW-7 18-1135 
MW-7 18-1135 
MW-7 18-1135 
MW-7 18-1135 
MW-7 18-1135 
MW-7 18-1135 
MW-7 18-1135 
MW-7 18-1135 
MW-7 18-1135 

- - - -

MW-7 18-1135 
MW-7 
MW-7 118-1135 

Calcium 
Chloride 
Magnesium 
Nitrogen, Nitrate (Expressed as N03) 
Potassium 
Sodium 
Sulfate 

Calcium 
Magnesium 
Potassium 
Sodium 
Alkalinity, Total (Methyl Orange [pH=4.5] end point) 
Calcium 
Chloride 
Magnesium 
Nitrogen, Nitrate (Expressed as N03) 
Potassium 
Sodium 
Sulfate 

------------ --- --- - --- -------------- . -

MW-8 18-1166 Alkalinity, l"otal (Meth~l Orange [pH=4.5] end !JOint) ----------- ------- -------------------- - - ---- -

MW-8 18-1166 Calcium . -

MW-8 18-1166 Ch~ride 
-------- --- ·- ·----

MW-f3 __ 1f3-111)t) __ Magnesiurt1 __ _ 
MVIJ-f3 1 f3-1161) -·· NitrogE~n. Nitrate (Ex!Jr.~ssed as N03) 
MW-8 18-1166 Potassium 

.. - ----- -- -- - - - -- ---~- ----

MW-8 18-1166 Sodium 
MW-8 
MW-8 

- - - -- ---- -- -

18-1166 Sulfate 
18-1166 Calcium 

MW-8 
MW-8 
MW-8 

18-1166 . r.Jtagn~sium 
18-1166 Potassium 
- -- ------- -- - ---

18-1166 Sodium 

nod1·2.xls 

AAB2442 
AAB2442 
AAB2442 
AAB2442 
AAB2442 
AAB2442 
AAB2442 

----- ------

-- -- -- ---

0218-95-0252 
0218-95-0252 
0218-95-0252 
0218-95-0252 
AAB4518 
AAB4518 
AAB4518 
AAB4518 
AAB4518 
AAB4518 
AAB4518 
AAB4518 

- ----

AAB4561 
AAB4561 
AAB4561 
AAB4561 
AAB4561 
AAB4561 
AAB4561 
AAB4561 
0218-95-0253 
0218-95-0253 
0218-95-0253 
0218-95-0253 

Sample Reporting Lab 
Results Units Qualifier 

49200 UG/L 
13200 UG/L 
15.5 MG/L 
4460 UG/L .. _[u __ . -------------------- -. 

99.7 UG/L 
------------

7310 UG/L 
14800 

. 

7500 -- t -· . ----j-··· 
---- -- --

37500 
... ·I·- .. 

18300 UG/ 
10900 UG/L 
19300 
43700 
16300 
15.8 
3650 Ju 
310 
5640 

- - --

13900 
. -· 

7960 
-

42200 UG/L 
18600 UG/L 
26.5 MG/L 
6010 UG/L 
278 UG/L 
4310 UG/L jU 
17100 UG/L 
13700 UG/L 
20400 UG/L 
8100 UG/L 
6960 UG/L 
15000 UG/L 

1 
6/27/97 



WELL DATA 

Location ) Sample Sample Reporting Lab 
Well I 10 Number Analyte Code Description 10 Number Results Units Qualifier 

MW-9 18-1234 Alkalinity, Total (Methyl Orange [pH=4.5] end point) AAB4639 53300 UG/L 
MW-9 18-1234 Calcium AAB4639 20300 
MW-9 18-1234 Chloride AAB4639 28.2 
MW-9 18-1234 Magnesium AAB4639 5670 

-- - ------~- - ------~--•·· ---- . --·--- -

MW-9 18-1234 Nitrogen, Nitrate (Expressed as N03) AAB4639 944 
- ---------

uG/L -- -- r<-R MW-9 18-1234 Potassium AAB4639 4490 
MW-9 18-1234 Sodium AAB4639 20500 UG/L - ------- -·- --- -- ----' -- ----

MW-9 18-1234 Sulfate AAB4639 7760 UG/L 
-----

- ------- -

MW-10 18-1255 Alkalinity, Total (Methyl Orange [pH=4.5] end point) AAB4678 51700 UG/L 
-------- ·----MW-10 18-1255 Calcium AAB4678 12900 UG/L 

- ---- -· t -----

MW-10 18-1255 Chloride AAB4678 14.3 MG/L 
-- - --- ---------

MW-10 18-1255 Magnesium AAB4678 4240 UG/L IU 
-

MW-10 18-1255 Nitrogen, Nitrate (Expressed as N03) AAB4678 1450 UG/L 
-

MW-10 18-1255 Potassium AAB4678 3320 UG/L IU - -

MW-10 18-1255 Sodium AAB4678 16100 UG/L 
MW-10 18-1255 Sulfate AAB4678 8420 UG/L - - -

--- . - ·-

MW-11 18-1275 ~lkaJinity, Total (MethyiOrange [pH=4.5] end point} AAB4696 38400 UG/L 
MW-11 18-1275 Calcium AAB4696 12800 UG/L 

-

MW-11 18-1275 Chloride AAB4696 18.5 MG/L -- - ------ -- ---- --- ------

MW-11 18-1275 MC)gl')esium _______ AAB4696 4200 UG/L IU 
MW-11 18-1275 t+Jitrog_en, Ni!rate (Expr~~sed as N03) AAB4696 366 UG/L - . - -----

MW-11 18-1275 Potassium AAB4696 3700 UG/L IU - - - - -------- -------·--

MW-11 18-1275 Sodium AAB4696 14700 UG/L 
--- - --- - ----- ----·-· -- --- ~--- ---------

MW-11 18-1275 Sulfate AAB4696 7770 UG/L -- ------- ·--- --------

MW-11 18-1275 Calcium 0218-95-0256 13200 UG/L ----------- ---- - ----------- -- -

MW-11 18-1275 Magnesium 0218-95-0256 4880 UG/L - ---------- -- ··-----

MW-11 18-1275 Potassium 0218-95-0256 4590 UG/L - ---- -

MW-11 18-1275 Sodium 0218-95-0256 13900 UG/L --- -- -- -------------

----- -- -··· . - --

PC0-1 36-2020 Alkalinity,_TQ!~I (Methyl Qrange [pH=4.5] end point) AAA5953 71000 UG/L -

PC0-1 36-2020 Chloride AAA5953 17000 UG/L -- -- -

PC0-1 36-2020 Sulfate AAA5953 9000 UG/L 

2 
nod1-2.xls 6/27/97 



WELL DATA 

Location I 
I 

Sample 
Well jiD Number Analyte Code Description ID Number 
-

PC0-1 36-2020 Alkalinity, Total (Methyl Orange [pH=4.5] end point) AAA5984 
PC0-1 36-2020 Calcium AAA5984 
PC0-1 36-2020 Chloride AAA5984 
PC0-1 36-2020 Magnesium AAA5984 
PC0-1 36-2020 Potassium AAA5984 
PC0-1 36-2020 Sodium AAA5984 

-

PC0-1 36-2020 Sulfate AAA5984 
--

PC0-1 36-2020 Alkalinity, Total (Methyl Orange [pH=4.5] end point) AAA9571 
- ----

PC0-1 36-2020 ~l_kalinity, Total (Methyl_ Orange [pH=4.5] end point) AAA9571 
PC0-1 36-2020 Calcium AAA9571 
PC0-1 36-2020 Chloride AAA9571 

- --- -- - -

PC0-1 36-2020 Magnesium AAA9571 
- ---- ---- -

PC0-1 36-2020 Nitrogen, Nitrate (Expressed as N03) AAA9571 
PC0-1 36-2020 Potassium AAA9571 

----

PC0-1 36-2020 Sodium AAA9571 
- - -

PC0-1 36-2020 Sulfate AAA9571 
- - - --- ---

PC0-1 36-2020 Calcium AAA9587 
--------

PC0-1 36-2020 Magnesium AAA9587 
------ ------ ----------- -- -- - - - ---

PC0-1 36-2020 Nitrogen, Nitrate (f:xpre~st3d as N03) AAA9587 
----

PC0-1 36-2020 Nitrogen, Nitrat~ (Exr:>!~ssed as N03) AAA9587 
PC0-1 36-2020 Potassium AAA9587 

--- -- ---------- - -

PC0-1 36-2020 Sodium AAA9587 
-- --- - --- -- ---- -- --- -- --- - ---- - . 

PC0-1 36-2020 Calcium AAB2539 
-- --- -- -------

PC0-1 36-2020 Calcium AAB2539 
- - "------ -- -- ------- - ---- ----- - -----

PC0-1 36-2020 Magnesiu!Tl AAB2539 
----- - -- -- --- --------

PC0-1 36-2020 M_agnesium AAB2539 
--- ----··-- -- -- ----- -

PC0-1 36-2020 Potassium AAB2539 
-- -- ------ ---- - ---- -- -- --- - ------------

PC0-1 36-2020 Potassium AAB2539 
----- ---------·---

PC0-1 36-2020 Sodium AAB2539 
----------

PC0-1 36-2020 Sodium AAB2539 
------ ---- --- -----

-

3G-202~ __ ~lka~nity, Total (Meth-yl Orange [pH=4.5] end point) / AAA5956 PC0-3 
PC0-3 36-2023 Chloride AAA5956 

nod1-2.xls 

I 
Sample 
Results 

65000 
15700 
21970 
4700 

---------· 

2820 
-- --------

18800 
9600 
-----

74200 
73600 

- -----

23900 
- - --------- -------

-- ----------- -

------ -------

20 
-- ----------

6320 
26500 
10300 
-- - - --~-

24200 
-- - -- -- ----- -

7120 
- --- -- ------ - -

420 
411 - ·---

4730 ·--- --- - --

26500 
15700 
15506 
4900 
4932 
4340 
4505 
20900 
20791 

1250000 
215000 

I Reporting I Lab 
Units Qualifier 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

-

UG/L 
-

UG/L 
-

UG/L 
-

UG/L 
--

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

IUG/L 
UG/L 

I ---- ---

IU 

-' 

IU 

IU 

IU 

---- ---

3 
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WELL DATA 

Location Sample 
Well ID Number Analyte Code Description ID Number 

PC0-3 36-2023 Sulfate AAA5956 
PC0-3 36-2023 Alkalinity, Total (Methyl Orange [pH=4.5] end point) AAA5987 
PC0-3 36-2023 Calcium AAA5987 
PC0-3 36-2023 Chloride AAA5987 

-----

PC0-3 36-2023 Magnesium AAA5987 
--- -- ----

PC0-3 36-2023 Potassium AAA5987 
- ---- - - ---

PC0-3 36-2023 Sodium AAA5987 
- -- ----

PC0-3 36-2023 Sulfate AAA5987 
------ --- -- - - - - -- -------

PC0-3 36-2023 Calcium AAA9590 
-- - - -- ----

PC0-3 36-2023 Calcium AAA9590 
---- - -- -- - ------ -----

PC0-3 36-2023 Magnesium AAA9590 
-- -- -- - -

PC0-3 36-2023 Magnesium AAA9590 
PC0-3 36-2023 Potassium AAA9590 
PC0-3 36-2023 Potassium AAA9590 

--- --
PC0-3 36-2023 Sodium AAA9590 

- - - - -------

PC0-3 36-2023 Sodium AAA9590 
- - -- -- - ------ -- -- ---

PC0-3 36-2023 Calcium AAB2542 
- I··· - ------ --- -

PC0-3 36-2023 M~gnesium AAB2542 
---- ---- --- - --- -

PC0-3 36-2023 Potassium AAB2542 
-- - --- - -------- ----- -- ------- ---- - --

PC0-3 36-2023 Sodium AAB2542 

nod1-2.xls 

Sample Reporting 
Results Units 

- -
-- - -- -

14000 UG/L 
--- - -- ------

421000 UG/L 
--- ----

130000 UG/L 
-----

24990 UG/L 
--- -- ---~---- -------

30000 UG/L 
--- ---·- ----------

3660 UG/L 
- ------- ------ -- - ------ --~ 

131000 UG/L 
- ------- - - - ---

5510 UG/L 
- --- - --------- ------------

43000 UG/L - - - --- ------- - -------------

41100 UG/L 
- -- --- ------ -- --------·-

10000 UG/L -------------- - ---------

8600 UG/L 
- -- - - - -----

3900 UG/L 
-----------

4760 UG/L 
------ - -- - - -- -----------

39000 UG/L 
---- - ----- --- -- ----

50400 UG/L ----------- - -- -- ---

24500 UG/L 
-- ----- --

53100 UG/L 
-- --------. ---------

8970 UG/L 
-------- - --

15900 UG/L 

Lab 
Qualifier 

------

-· --- - --- --

- ----

J 

- ---

------------

------------

- --------

--------------

1------- ---

------- ---------

------- --

-- - -

- ----- --- --

u 
-----

----- - ---

-----

--- --- -----

-~- = I 
I 

4 
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Figure 4-2. Sample locations and results of screening assessment for PRS 18-003(a and b). 
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Chapter4 
~ 

Site-Specific Results, Conclusions, and Recommendations 
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Figure 4-4. Sample locations and results of screening assessment at PAS 18-003(d). 
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Figure 4-5. Sample locations and results of screening assessment at PRS 18-003(f). 
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Figure 4-6. Sample locations and results of screening assessment at PAS 18-003(g,h). 
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Response to the NOD 
for TAs -18 and -27 
J97127.97G 

ATTACHMENT E 

SUMMARY OF SAMPLES TAKEN 

-193- EMlER: 97-145 



Location ID Sample ID 
18-1300 AAB4861 
18-1301 AAB4861 
18-1303 AAB4862 
18-1307 AAB4862 
18-1310 AAB4871 
18-1312 AAB4871 
18-1313 AAB4871 
18-1315 AAB4871 
18-1322 AAB4880 
18-1324 AAB4880 
18-1326 AAB4880 
18-1327 AAB4880 
18-1331 AAB4889 
18-1334 AAB4889 
18-1335 AAB4889 
18-1337 AAB4889 
18-1342 AAB4898 
18-1344 AAB4898 
18-1345 AAB4898 
18-1352 AAB4907 
18-1354 AAB4907 
18-1356 AAB4907 
18-1357 AAB4907 
18-1362 AAB4916 
18-1365 AAB4916 
18-1366 AAB4916 
18-1367 AAB4916 
18-1370 AAB4925 
18-1373 AAB4925 
18-1375 AAB4925 
18-1376 AAB4925 
18-1380 AAB4934 
18-1384 AAB4934 
18-1385 AAB4935 
18-1387 AAB4935 
18-1391 AAB4944 
18-1394 AAB4944 
18-1395 AAB4944 
18-1397 AAB4944 
18-1700 AAB4953 
18-1702 AAB4953 
18-1703 AAB4954 
18-1704 AAB4954 

Summary of Samples Taken 
PRS 18-002(a) Firing Site 

1994 

Depth 
(inches) Media 

0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 
0-12 surface soil 

Total 
Metals HE 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

Variances from the S&A Plan Table in the RFI Work Plan (Table 5-10, p. 5-57) 

There were no variances. 

Filename: p:~uhelnod\W18-002a 



LocatloniD 
18-1075 
18-1075 
18-1075 
18-1075 
18-1076 
18-1076 
18-1076 
18-1077 
18-1077 
18-1077 
18-1078 
18-1078 
18-1078 
18-1079 
18-1079 
18-1079 
18-1403 
18-1404 
18-1405 
18-1407 
18-1410 
18-1411 
18-1413 
18-1414 
18-1421 
18-1424 
18-1425 
18-1426 
18-1431 
18-1433 
18-1436 
18-1437 
18-1441 
18-1442 
18-1445 
18-1446 
18-1450 
18-1451 
18-1453 
18-1454 
18-1450 
18-1451 
18-1453 
18-1454 
18-1461 
18-1462 
18-1463 
18-1466 
18-1474 
18-1475 
18-1476 
18-1477 
18-1481 
18-1482 
18-1484 
18-1486 
18-1491 
18-1492 
18-1493 

Filename: p:'jUiie'nod\W1S-002(b) 

Summary of Samples Taken 
PRS 18-002(b)(c) 

Firing Site 

Depth 

SampleiD (Inches) Media 
AAB4440 0-12 soil 
AAB4442 25-37 soil 
AAB4444 48-60 soil 
AAB4445 48-60 soil (field duplicate) 
AAB4447 0-12 soil 
AAB4449 24-36 soil 
AAB4451 48-60 soil 
AAB4453 0-12 soil 
AAB4455 30-42 soil 
AAB4457 48-60 soil 
AAB4459 0-12 soil 
AAB4461 24-36 soil 
AAB4463 48-60 soil 
AAB4465 0-12 soil 
AAB4467 36-48 soil 
AAB4469 48-60 soil 
AAB4965 0-12 soil 
AAB4965 0-12 soil 
AAB4966 0-12 soil 
AAB4966 0-12 soil 
AAB4975 0-12 soil 
AAB4975 0-12 soil 
AAB4975 0-12 soil 
AAB4975 0-12 soil 
AAB4984 0-12 soil 
AAB4984 0-12 soil 
AAB4984 0-12 soil 
AAB4984 0-12 soil 
AAB4993 0-12 soil 
AAB4993 0-12 soil 
AAB4994 0-12 soil 
AAB4994 0-12 soil 
AAB5003 0-12 soil 
AAB5003 0-12 soil 
AAB5003 0-12 soil 
AAB5003 0-12 soil 
AAB5012 0-12 soil 
AAB5012 0-12 soil 
AAB5012 0-12 soil 
AAB5012 0-12 soil 
AAB5013 0-12 soil (field duplicate 
AAB5013 0-12 soil (field duplicate 
AAB5013 0-12 soil (field duplicate) 
AAB5013 0-12 soil (field duplicate) 
AAB5022 0-12 soil 
AAB5022 0-12 soil 
AAB5023 0-12 soil 
AAB5023 0-12 soil 
AAB5032 0-12 soil 
AAB5032 0-12 soil 
AAB5032 0-12 soil 
AAB5032 0-12 soil 
AAB5041 0-12 soil 
AAB5041 0-12 soil 
AAB5041 0-12 soil 
AAB5041 0-12 soil 
AAB5050 0-12 soil 
AAB5050 0-12 soil 
AAB5050 0-12 soil 

Total 
Metals HE 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 



Filename: p:~ulie\nod\W16-002(b) 

Location 10 
18-1494 
18-1500 
18-1501 
18-1502 
18-1505 

Summary of Samples Taken 
PRS 18-002(b)(c) 

Firing Site 

Depth 
Sample 10 (inches) Media 
AAB5050 0-12 soil 
AAB5059 0-12 soil 
AAB5059 0-12 soil 
AAB5059 0-12 soil 
AAB5059 0-12 soil 

Total 
Metals HE 

X X 
X X 
X X 
X X 
X X 

Variances from S&A Plan Table in RFI Work Plan (Table 5-10, p. 5-57): 

There were no variances. 

2 



Location ID 
TA-27-1008 

TA-27-1008 

TA-27-1009 

TA-27-1009 
TA-27-1010 

TA-27-1010 

TA-27-1011 
TA-27-1011 
TA-27-1015 
TA-27-1015 

TA-27-1015 
TA-27-1016 

TA-27-1016 
TA-27-1017 
TA-27-1017 

TA-27-1018 
TA-27-1018 

TA-27-1019 
TA-27-1019 

TA-27-1029 
TA-27-1029 
TA-27-1029 

TA-27-1030 

TA-27-1030 
TA-27-1031 

TA-27-1031 

TA-27-1032 
TA-27-1032 

TA-27-1033 

TA-27-1033 

TA-27-1043 

TA-27-1043 

TA-27-1043 

TA-27-1044 

TA-27-1044 

TA-27-1044 

TA-27-1045 
TA-27-1045 

TA-27-1057 

TA-27-1057 

TA-27-1057 

TA-27-1058 

TA-27-1058 

TA-27-1059 

TA-27-1059 

TA-27-1060 

TA-27-1060 

TA-27-1061 

TA-27-1061 

TA-27-1007 

SUMMARY OF SAMPLES TAKEN 
PRS 27-002 Firing Site 

1994 

Depth 
Sample ID (inches) Media 
AAB2470 25-35 subsurface soil 

AAB2472 48-60 subsurface soil 

AAB2476 38-42 subsurface soil 

AAB2478 48-60 subsurface soil 

AAB2482 24-35 subsurface soil 

AAB2484 48-60 subsurface soil 

AAB2488 25-35 subsurface soil 

AAB2490 48-54 subsurface soil 

AAB2494 25-36 subsurface soil 

AAB2496 50-60 subsurface soil 

AAB2497 50-60 subsurface soil 

AAB2501 25-36 subsurface soil 

AAB2503 50-60 subsurface soil 

AAB2508 25-38 subsurface soil 

AAB2510 48-60 subsurface soil 

AAB2513 25-35 subsurface soil 

AAB2515 48-60 subsurface soil 

AAB2521 25-35 subsurface soil 

AAB2522 48-54 subsurface soil 

AAB2526 30-42 subsurface soil 

AAB2528 48-60 subsurface soil 

AAB2529 48-60 subsurface soil 

AAB4353 30-42 subsurface soil 

AAB4355 48-60 subsurface soil 

AAB4359 30-42 subsurface soil 

AAB4361 48-60 subsurface soil 

AAB4365 30-42 subsurface soil 

AAB4367 48-60 subsurface soil 

AAB4372 30-42 subsurface soil 

AAB4374 42-54 subsurface soil 

AAB4378 24-36 subsurface soil 

AAB4380 48-66 subsurface soil 

AAB4381 48-66 subsurface soil 

AAB4383 12-24 subsurface soil 

AAB4385 30-42 subsurface soil 

AAB4387 48-60 subsurface soil 

AAB4391 30-42 subsurface soil 

AAB4393 48-60 subsurface soil 

AAB4409 32-42 subsurface soil 

AAB4411 48-60 subsurface soil 

AAB4412 48-60 subsurface soil 

AAB4416 30-42 subsurface soil 

AAB4418 48-60 subsurface soil 

AAB4422 30-42 subsurface soil 

AAB4424 46-54 subsurface soil 

AAB4428 24-36 subsurface soil 

AAB4430 48-66 subsurface soil 

AAB4434 30-42 subsurface soil 

AAB4436 48-60 subsurface soil 

AAB2461 0-12 surface soil 

Page 1 

Total 
HE Metals 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X 
X 
X 
X 
X 
X 
X X 
X X 
X X 
X 
X 
X 
X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

p:\julielw27-002.xls 



Location ID 
TA-27-1008 
TA-27-1009 

TA-27-1010 
TA-27-1011 
TA-27-1015 
TA-27-1016 
TA-27-1017 
TA-27-1018 
TA-27-1019 
TA-27-1029 
TA-27-1030 
TA-27-1031 
TA-27-1032 
TA-27-1033 
TA-27-1043 
TA-27-1045 
TA-27-1057 
TA-27-1058 
TA-27-1059 

TA-27-1060 
TA-27-1061 
TA-27-1511 
TA-27-1512 
TA-27-1514 
TA-27-1516 
TA-27-1521 
TA-27-1523 
TA-27-1525 
TA-27-1527 

TA-27-1532 
TA-27-1533 
TA-27-1535 

TA-27-1536 

TA-27-1541 
TA-27-1543 
TA-27-1546 

TA-27-1547 

TA-27-1551 
TA-27-1553 
TA-27-1554 

TA-27-1556 
TA-27-1562 

TA-27-1564 
TA-27-1565 

TA-27-1566 
TA-27-1570 

TA-27-1572 

TA-27-1573 
TA-27-1576 

TA-27-1580 

SUMMARY OF SAMPLES TAKEN 
PRS 27-002 Firing Site 

1994 

Depth 
Sample ID (inches) Media 
MB2468 0-12 surface soil 

MB2474 0-12 surface soil 

MB2480 0-12 surface soil 

MB2486 0-12 surface soil 

MB2492 0-16 surface soil 

MB2499 0-12 surface soil 

MB2506 0-12 surface soil 

MB2516 0-12 surface soil 
MB2519 0-12 surface soil 

MB2524 0-12 surface soil 

MB2531 0-12 surface soil 

MB4357 0-12 surface soil 
MB4363 0-12 surface soil 
MB4370 0-12 surface soil 
MB4376 0-12 surface soil 
MB4389 0-12 surface soil 

MB4407 0-12 surface soil 
MB4414 0-12 surface soil 
MB4420 0-12 surface soil 

MB4426 0-12 surface soil 

MB4432 0-12 surface soil 

MB5070 0-12 surface soil 
MB5070 0-12 surface soil 

MB5071 0-12 surface soil 
MB5071 0-12 surface soil 

MB5080 0-12 surface soil 

MB5080 0-12 surface soil 
MB5080 0-12 surface soil 

MB5080 0-12 surface soil 

MB5089 0-12 surface soil 
MB5089 0-12 surface soil 

M85089 0-12 surface soil 

M85089 0-12 surface soil 

MB5099 0-12 surface soil 

MB5099 0-12 surface soil 

MB5099 0-12 surface soil 

MB5099 0-12 surface soil 

MB5108 0-12 surface soil 

MB5108 0-12 surface soil 

MB5109 0-12 surface soil 

MB5109 0-12 surface soil 

MB5118 0-12 surface soil 
MB5118 0-12 surface soil 

MB5118 0-12 surface soil 

MB5118 0-12 surface soil 

MB5127 0-12 surface soil 

MB5127 0-12 surface soil 

MB5127 0-12 surface soil 
MB5127 0-12 surface soil 

MB5136 0-12 surface soil 
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Total 
HE Metals 
X X 

X X 

X X 

X X 

X X 

X X 

X X 

X 
X 
X X 

X 

X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 
X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 
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Location ID 
TA-27-1581 
TA-27-1583 
TA-27-1584 
TA-27-1591 
TA-27-1593 
TA-27-1594 
TA-27-1595 
TA-27-1600 
TA-27-1602 
TA-27-1603 
TA-27-1606 
TA-27-1610 
TA-27-1611 
TA-27-1613 
TA-27-1616 
TA-27-1620 
TA-27-1621 
TA-27-1624 
TA-27-1626 
TA-27-1630 
TA-27-1634 
TA-27-1635 
TA-27-1640 
TA-27-1641 
TA-27-1642 
TA-27-1643 
TA-27-1637 
TA-27-1532 

TA-27-1533 

TA-27-1535 

TA-27-1536 

SUMMARY OF SAMPLES TAKEN 
PRS 27-002 Firing Site 

1994 

Depth 
Sample ID (inches) Media 
AAB5136 0-12 surface soil 
AAB5136 0-12 surface soil 
AAB5136 0-12 surface soil 
AAB5145 0-12 surface soil 
AAB5145 0-12 surface soil 
AAB5146 0-12 surface soil 
AAB5146 0-12 surface soil 
AAB5155 0-12 surface soil 
AAB5155 0-12 surface soil 
AAB5155 0-12 surface soil 
AAB5155 0-12 surface soil 
AAB5164 0-12 surface soil 
AAB5164 0-12 surface soil 
AAB5164 0-12 surface soil 
AAB5164 0-12 surface soil 
AAB5173 0-12 surface soil 
AAB5173 0-12 surface soil 
AAB5173 0-12 surface soil 
AAB5173 0-12 surface soil 
AAB5182 0-12 surface soil 
AAB5182 0-12 surface soil 
AAB5182 0-12 surface soil 
AAB5191 0-12 surface soil 
AAB5191 0-12 surface soil 
AAB5191 0-12 surface soil 
AAB5191 0-12 surface soil 
AAB5182 0-12 surface soil 
AAB5090 0-12 surface soil 

(field duplicate) 
AAB5090 0-12 surface soil 

(field duplicate) 
AAB5090 0-12 surface soil 

(field duplicate) 
AAB5090 0-12 surface soil 

(field duplicate) 

Variances from S&A Plan Table in RFI Work Plan (Table 5-10, p. 5-57) 

There were no variances. 
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X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
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W18-003a 

Depth 
LociD Sample ID (ft) 

18-1100 AAB4471 2-4 
18-1101 AAB4473 2-4 
18-1032 AAA5805 

18-1032 AAA5806 
18-1032 AAA5807 

18-1032 AAA5808 

Summary of Samples Taken 
PRS 18-003(a) Holding Tank 

1994 

Total 
Media Metals VOCs 

soil X X 
soil X X 

septic tank liquid X 
septic tank liquid 
(field duplicate) X 

septic tank sludge X X 
septic tank sludge 

(field duplicate) X X 

SVOCs 
X 
X 

X 

X 

Variances from S&A Plan Table in RFI Work Plan (Table 5-5, p. 5-30) 

1. Soil: Two soil samples were collected instead of three samples. 

Chloride 
and Nitrate 

X 
X 

2. Soil: The soil samples were analyzed for the following additional analytes which were 
not originally proposed: VOCs, SVOCs, chloride, and nitrate. This provided additional data. 
3. Septic Tank Liquid: One septic tank liquid sample and one duplicate were collected 
instead of two distinct liquid samples. They are considered equivalent. 
4. Septic Tank Sludge: The sludge samples were analyzed for the following additional 
analytes which were not originally proposed: VOCs and SVOCs. This was because of 
the possible presence of these contaminants. 
5. Septic Tank Sludge: One sludge sample and one duplicate sample were collected 
instead of two distinct sludge samples. They are considered equivalent. 
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W1S.003b 

Sample 
LociD ID Depth 

18-1114 AAB4482 0-1 ft 
18-1115 AAB4481 Q-6in 
18-1115 AAB4483 0-1 ft 

18-1116 AAB4485 0-5ft 

18-1116 AAB4487 0-5ft 
18-1117 AAB4488 0-5ft 
18-1126 AAB4500 Q-6in 
18-1130 AAB4501 0-6in 
18-1132 AAB4502 0-6in 
18-1133 AAB4503 0-6in 
18-1135 AAB4504 0-6 in 
18-1135 AAB4505 0-5ft 
18-1135 AAB4507 5-10ft 
18-1135 AAB4509 10-12 ft 
18-1135 AAB4509 5-10ft 
18-1135 AAB4509 0-5ft 

18-1135 AAB4510 0-12ft 

18-1135 AAB4518 0-18 ft 
18-1135 AAB4732 25-30 ft 
18-1135 AAB4732 30-32 ft 
18-1135 AAB4732 20-25 ft 
18-1135 AAB4732 18-20 ft 
18-1136 AAB4512 0-5ft 
18-1136 AAB4514 5-8.5ft 
18-1136 AAB4516 10-25 ft 
18-1136 AAB4517 0-25 ft 
18-1136 AAB4516 20-25 ft 
18-1136 AAB4516 15-20 ft 
18-1036 AAA5809 

18-1036 AAA5810 
18-1036 AAA5811 

18-1036 AAA5812 

Summary of Samples Taken 
PRS 18-003(b) 

Media Chloride Nitrate 
surface soil 
surface soil 
surface soil 

subsurface soil 
_{field duplicate) X X 
subsurface soil 
(field duplicate) X X 
subsurface soil X X 

surface soil 
surface soil 
surface soil 
surface soil 
surface soil 

subsurface soil X X 
subsurface soil X X 
subsurface soil X X 
subsurface soil X X 
subsurface soil X X 

groundwater 
(field duplicate) X X 
groundwater 

(field duplicate) 
subsurface soil X X 
subsurface soil X X 
subsurface soil X X 
subsurface soil X X 
subsurface soil X X 
subsurface soil X X 
subsurface soil X X 
_groundwater X 
subsurface soil X X 
subsurface soil X X 

septic tank liouid 
septic tank liquid 
{field duplicatej 

septic tank sludge 
septic tank sludge 
_(field dUQiicatel 

Total 
Metals 

X 
X 
X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 

X 

Variances from the S&A Plan Table In the RFI Work Plan (Table 5-5, p. 5-30) 

General Minerals 
(Chemical Oxygen 

SVOCs VOCs Demand) 
X 
X 
X 

X X 

X X 
X X 
X 
X 
X 
X 
X 
X X 
X X 
X 
X 
X 

X X X 

X X X 
X 
X 
X 
X 
X 
X 
X 
X X 
X 
X 

X 

1. Sludge: One VOC sample taken was not proposed in this Plan. This provided additional information. 
2. Groundwater: The following variations from the Work Plan include taking three samples (two field duplicates) 
instead of two samples. Two samples were analyzed for chloride, one sample for nitrate, three samples instead 
of two for metals, and three samples for both SVOCs and VOCs (no samples were listed in the Work Plan). 
The additional sample was taken and the additional analyses were performed to provide additional data. 
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W18-003c 

Loc ID Sample ID Depth 
18-1145 AAB4525 0-4 in 
18-1146 AAB4526 0-1 ft 
18-1146 AAB4528 0-5ft 
18-1147 AAB4527 0-1 ft 
18-1147 AAB4530 0-5ft 
18-1153 AAB4542 0-4 in 
18-1155 AAB4543 0-4in 
18-1156 AAB4544 0-4 in 
18-1157 AAB4545 0-4 in 
18-1159 AAB4546 0-4 in 
18-1165 AAB4547 2.5-5ft 
18-1165 AAB4549 7.5-10 ft 
18-1165 AAB4551 7-15ft 
18-1165 AAB4552 0-15ft 
18-1166 AAB4555 0-5ft 

18-1166 AAB4557 5-10ft 

18-1166 AAB4558 5-10ft 
18-1166 AAB4561 0-40 ft 
18-1652 AAB5268 0-12 in 
18-1653 AAB5269 0-12 in 
18-1040 AAA5813 

18-1040 AAA5814 
18-1040 AAA5815 

18-1040 AAA5816 

Summary of Samples Taken 
PRS 18-003(c) 

Total 
Media Chloride Nitrate Metals 

surface soil X 
surface soil X 

subsurface soil X X X 
surface soil X 

subsurface soil X X X 
surface soil X 
surface soil X 
surface soil X 
surface soil X 
surface soil X 

subsurface soil X X X 
subsurface soil X X X 
subsurface soil X X X 

aroundwater X X X 
subsurface soil X X X 
subsurface soil 
(field duplicate) X X X 
subsurface soil 
(field duplicate) X X X 

aroundwater X X X 
sediment soil X 
sediment soil X 

septic tank liauid X 
septic tank liquid 
(field duplicate) X 

septic tank sludae X 
septic tank sludge 

(field duplicate) X 

SVOCs 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 
X 
X 
X 

Variances from the S&A Plan Table in the RFI Work Plan (Table 5-5, p. 5-30) 

General Minerals 
(Chemical Oxygen 

VOCs Demand) 

X 

X 

X 
X 

X X 
X 

X 

X 
X 

1. Groundwater: The following variations from the Work Plan include two samples being analyzed for chloride, 
nitrate, SVOCs and VOCs while these analyses were not listed in the Work Plan. These samples were taken to 
provide additional information. One general minerals analysis was performed instead of two listed in the Plan. 
One sample was collected because insufficient water was available for sample collection. 
2. Soils-subsurface: The sampling of subsurface soils was not included in the Work Plan, however, eight samples 
were taken and analyzed for chloride, nitrate, metals and SVOCs. Seven samples were analyzed for VOCs. 
Subsurface sampling and analyses were performed to provide additional information. 
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LociD Sample ID Depth 
18-1173 AAB4568 0-6 in 
18-1176 AAB4569 0-12 in 
18-1176 AAB4571 0-Sft 

18-1177 AAB4573 0-Sft 

18-1177 AAB4574 0-Sft 
18-1180 AAB4586 0-6 in 
18-1181 AAB4587 0-6 in 
18-1182 AAB4588 0-6 in 
18-1185 AAB4570 0-12 in 
18-1187 AAB4589 0-6 in 
18-1188 AAB4590 0-6in 
18-1195 AAB4591 0-5 ft 
18-1195 AAB4591 0-Sft 
18-1195 AAB4593 5-10ft 
18-1195 AAB4595 10-15 ft 
18-1195 AAB4596 10-15ft 
18-1196 AAB4597 0-Sft 
18-1196 AAB4597 0-Sft 
18-1196 AAB4601 5-10ft 
18-1196 AAB4604 0-10ft 
18-1196 AAB4604 0-10 ft 
18-1044 AAA5822 
18-1044 AAA5824 

18-1044 AAA5825 
18-1044 AAA5826 

18-1044 AAA5827 

Summary of Samples Taken 
PRS 18-003(d) 

Total 
Media Chloride Nitrate Metals 

surface soil X 
subsurface soil X 
subsurface soil X X X 
subsurface soil 
(field duplicate) X X X 
subsurface soil 
(field duplicate) X X X 

surface soil X 
surface soil X 
surface soil X 
surface soil X 
surface soil X 
surface soil X 

subsurface soil X X X 
subsurface soil X 
subsurface soil X X X 
subsurface soil X X X 

Qroundwater X X X 
subsurface soil X X 
subsurface soil X 
subsurface soil X X 

groundwater X X 
groundwater X 
tank liquid X 
tank liquid X 

tank liquid (field 
duplicate) X 

tank sludQe X 
tank sludge (field 

duplicate) X 

Variances from the S&A Plan Table in the RFI Work Plan (Table 5-5, p. 5-30) 

General Minerals 
(Chemical Oxygen 

SVOCs vocs Demand) 
X 
X 
X X 

X X 

X X 
X 
X 
X 
X 
X 
X 
X X 

X X 
X 
X X 
X X 

X 
X X 

X 
X 
X 

X 
X 

X 

1. Tank Liquid: Two samples were anlayzed for VOCs, while no VOC analyses were listed in the Work Plan. This variation 
occurred because screening data indicated the presence of VOCs. 
2. Tank Sludge: Two samples were anlayzed for VOCs, while no VOC anlayses were listed in the Work Plan. This 
variation occurred because screening data indicated the presence of VOCs. 
3. Groundwater: Three samples were taken instead of the two listed in the Work Plan. Two samples were analyzed 
for chloride (none listed) and three instead of two samples were analyzed for metals. Two samples were analyzed for 
SVOCs and one was analyzed for VOCs. No SVOC or VOC analyses were listed in the Work Plan. These variations 
occurred because screening data indicated the presence of VOCs in the septic tank. 
4. Soils-subsurface: The sampling of subsurface soils was not included in the Work Plan; however, eleven samples 
were taken and analyzed as follows: eight for chloride, six for nitrate, eleven for metals, eight for SVOCs, and seven 
for VOCs. Subsurface sampling and analyses were performed because 
5. Soils-surface: Seven samples were taken instead of the eight listed in the Work Plan and analyzed as follows: seven 
for metals, seven for VOCs (instead of the sixteen listed for Mobile Lab analysis), and no samples were analyzed for 
VOCs (instead of the sixteen listed for Mobile Lab analysis). These differences in sampling and analyses occurred because 

W1!1-003d 
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SUMMARY OF SAMPLES TAKEN 
PRS 18-003(f) SEPTIC TANK 

1994 

Sample Total Chloride General 
LociD ID Depth Media Metals VOCs SVOCs and Nitrate Minerals 
18-1240 AAB4640 2-4ft sludge X X X X 
18-1241 AAB4642 2-3.5 ft soil X X X X 
18-1241 AAB4644 8.5-10ft soil X X X X 
18-1242 AAB4646 2.5-4 ft soil X X X X 
18-1250 AAB4648 3.5-5 ft soil X X X X 
18-1250 AAB4650 8.5-10 ft soil X X X X 
18-1251 AAB4652 0-5 ft soil X X X X 
18-1251 AAB4654 8-10ft soil X X X X 
18-1252 AAB4656 2.5-3.5 ft soil X X X X 
18-1252 AAB4658 8.5-10 ft soil X X X X 
18-1253 AAB4660 3.5-5 ft soil X X X X 
18-1253 AAB4662 8-10ft soil X X X X 

soil (field 
18-1253 AAB4663 8-10ft duplicate) X X X X 
18-1254 AAB4666 2.5-5 ft soil X X X X 
18-1254 AAB4668 7.5-9 ft soil X X X X 
18-1254 AAB4670 10-15 ft soil X X X 

18-1254 AAB4671 0-15 ft ground water X X X X X 
18-1255 AAB4673 1-2.5 ft soil X X X X 
18-1255 AAB4675 8-10 ft soil X X X X 
18-1255 AAB4677 10-23 ft soil X X X 

18-1255 AAB4678 0-28 ft ground water X X X X X 
18-1255 0218-95-0255 ground water X X 

Variances from the S&A Plan Table in the RFI Work Plan (Table 5-5, p. 5-32) 

1. Septic Tank Liquid: No septic tank liquid samples were collected and analyzed. Two samples were 
originally proposed. The reason they were not collected and analyzed was that there were no liquids present. 
When the septic tank was deactivated, it was backfilled with sand. 

WlB-003(1) 

2. Sludge: One sludge sample was collected and analyzed instead of two sludge samples. 
The sampling method, drilling, did not allow collection of 2 samples. 
3. Sludge: Additional analyses were performed on the sludge sample which were not originally proposed: 
VOCs, SVOCs, Chloride, and Nitrate. These additional analyses were run to fully evaluate the septic tank. 
4. Soil: Seventeen soil samples and one soil duplicate sample were collected and analyzed instead 
of 8 soil samples. 
5. Soil: Additional analyses were performed on most of the soil samples which were not originally proposed: 
VOCs, SVOCs, Chloride, and Nitrate. These additional analyses were run because of the possible presence 
of these contaminants in the tank. However, VOC analyses were not performed on two of the soil samples: 
AAB4670 and AAB4677. 
6. Groundwater: Two groundwater samples were proposed in the RFI Work Plan and were collected 
at the time of the Phase I investigation. 
A third sample (0218-95-0255) was collected at a later date and was identified in Figure 4-5 of the 
RFI Report. The third sample was collected to evaluate the effect of not filtering the sample. 
7. Groundwater: The following additional analyses were perfomed on samples AAB4671 
and AAB4678 which were not originally proposed: VOCs, SVOCs, Chloride, and Nitrate. 
These additional analyses were run because of the possible presence of these contaminants. 
8. Sediment: Sediment samples were not collected at the outfall as originally proposed. The reason for this 
was because the outfall could not be located. 
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W18-003(G) 

SUMMARY OF SAMPLES TAKEN 
PRS 18-003(g) SEPTIC SYSTEM 

1994 

Chloride 
Sample Total and General 

LociD ID Depth Media Metals VOCs SVOCs Nitrate Minerals 

18-1045 AAA5828 septic tank liquid X X X 
septic tank liquid 

18-1045 AAB5829 (field duplicate) X X X 
18-1045 AAA5830 sludg_e X X X 
18-1275 AAB4690 3.5-5ft soil X X X X 
18-1275 AAB4692 7-10ft soil X X X X 

soil 
18-1275 AAB4693 7-10ft (field duplicate) X X X X 
18-1275 AAB4695 10-21 ft soil X X X 
18-1275 AAB4696 0-45.1 ft groundwater X X X X 
18-1275 0218-95-0256 groundwater ? X ? ? 
18-1275 0218-95-0257 groundwater ? X ? ? 

Variances from S&A Plan Table in RFI Work Plan (Table 5-5, p. 5-31 ): 

1. Sludge: One sludge sample was collected and analyzed instead of two samples because 
there was only enough sludge for one sample. 
2. Soil: The soil samples were analyzed for chloride and nitrate, which was not proposed in the 
plan. This provided data on possible wash release to soils. 
3. Groundwater: Three ground water samples were collected and analyzed instead of the one 
proposed sample. This provided additional data. 
4. Groundwater: The ground water sample (AAB4696) was analyzed for chloride and nitrate, 
which were not proposed in the plan. This provided data on possible effects of waste disposal on 
groundwater. 
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W18-003(H) 

Sample 
LociD 10 
18-1046 AAA5832 

18-1046 AAA5833 
27-1285 AAB4700 
27-1285 AAB4703 

SUMMARY OF SAMPLES TAKEN 
PRS 18-003(h) SEPTIC SYSTEM 

1994 

Total 
Depth Media Metals VOCs 

septic tank liquid X X 
septic tank liquid 
(field duplicate) X X 

3-4 ft soil X X 
8-10ft soil X X 

SVOCs 
X 

X 
X 
X 

Variances from Sampling Plan in RFI Work Plan (Table 5-5, p. 5-31) 

Chloride 
and Nitrate 

X 
X 

1. Septic Tank Liquid: One sample and one duplicate of the septic tank liquid was collected 
instead of two distinct samples. They are considered equivalent. 
2. Sludge: No sludge samples were collected because none were present. 
3. Groundwater: No groundwater samples were collected because the well could not be 
completed. 
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W18-005(A) 

LociD 
18-1670 
18-1671 
18-1672 
18-1673 
18-1674 

SUMMARY OF SAMPLES TAKEN 
PRS 18-00S(a) 

SOIL CONTAMINATION 
MAGAZINE SITE 

1994 

Sample ID Depth Media 
AAB5297 0-12 in soil 
AAB5298 0-12 in soil 
AAB5299 0-12 in soil 
AAB5300 0-12 in soil 
AAB5301 0-12 in soil 

Total 
Metals HE 

X X 
X X 
X X 
X X 
X X 

Variances from S&A Plan in RFI Work Plan (There is no S&A Plan Table) 

There were no variances. 
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W18-010(B) 

Sample 
LociD ID 
18-1297 AAB4712 
18-1298 AAB4713 

18-1714 AAB5205 
18-1715 AAB5206 
18-1716 AAB5207 
18-1717 AAB5208 
18-1718 AAB5209 
18-1719 AAB5210 
18-1720 AAB5211 
18-1746 AAB5217 
18-1746 AAB5218 
18-1747 AAB5219 
18-1749 AAB5220 
18-1750 AAB5221 
18-1754 AAB5222 

SUMMARY OF SAMPLES TAKEN 
PRS 18-010(b) STORM DRAIN OUTFALL 

1994 

Depth Media 
0-6 in soil 
0-6 in soil 

0-6 in sediments (Chem Van screening sample) 
0-6 in sediments_(Chem Van screening sample) 
0-6 in sediments (Chem Van screeninQ sample) 
0-6 in sediments (Chem Van screening sample) 
0-6 in sediments (Chem Van screening sample) 
0-6 in sediments (Chem Van screenin!l sample) 
0-6 in sediments (Chem Van screening sample) 
0-6 in sediments 
0-6 in sediments (field duplicate) 
0-6 in sediments 
0-6 in sediments 
0-6 in sediments 
0-6 in sediments 

Total 
Metals 

X 
X 

X 
X 
X 
X 
X 
X 

Variances from the S&A Plan Table in the RFI Work Plan (Table 5-12, p. 5-68) 

There were no variances. 
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X 
X 
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X 
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W18-010(C) 

LociD 
18-1724 
18-1727 

SUMMARY OF SAMPLES TAKEN 
PRS 18-010(c) STORM DRAIN OUTFALL 

1994 

Sample Total 
ID Depth Media Metals 

AAB5227 0-12 in sediments X 
AAB5228 0-12 in sediments X 

SVOCs 
X 
X 

Variances from S&A Plan Table in RFI Work Plan (5-12, p. 5-68) 

There were no variances. 
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W18-010(D) 

LociD Sample ID 
18-1728 AAB5233 
18-1730 AAB5234 

SUMMARY OF SAMPLES TAKEN '•,..,,# 

PRS 18-010(d) STORM DRAINAGE 
1994 

Total 
Depth Media Metals SVOCs 
0-6 in sediments X X 
0-6 in sediments X X 

Variances from S&A Plan Table in RFI Work Plan (Table 5-12, p. 5-68) 

There were no variances. 
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W18-010(E) 

LociD 
18-1732 
18-1733 
18-1734 
18-1735 
18-1736 
18-1739 
18-1742 

SUMMARY OF SAMPLES TAKEN 
PRS 18-010(e) STORM DRAIN OUTFALL 

1994 

Total 
Sample ID Depth Media Metals 
AAB5249 0-12 in sediments X 
AAB5250 0-12 in sediments X 
AAB5251 0-12 in sediments X 
AAB5252 0-12 in sediments X 
AAB5253 0-12 in sediments X 
AAB5254 0-12 in sediments X 
AAB5255 0-12 in sediments X 

SVOCs 
X 
X 
X 
X 
X 
X 
X 

Variances from S&A Plan Table in RFI Work Plan (Table 5-12, p. 5-68) 

There were no variances. 
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W18-010(F) 

LociD 
18-1762 
18-1763 

SUMMARY OF SAMPLES TAKEN 
PRS 18-010(f) STORM SEWER OUTFALL 

1994 

Sample Total 
ID Depth Media Metals 

AAB5262 0-12 in soil X 
AAB5263 0-12 in soil X 

SVOCs 
X 
X 

Variances from S&A Plan Table in the RFI Work Plan (Table 5-12 
p. 5-68). 

There were no variances. 
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W18·011.LST 

LociD 
18-1675 
18-1676 
18-1677 
18-1678 
18-1679 

SUMMARY OF SAMPLES TAKEN 
PRS 18-011 SOIL CONTAMINATION SITE 

1994 

Sample 
ID Depth Media 

AAB5302 0-6 in soil 
AAB5303 0-6 in soil 
AAB5304 0-6 in soil 
AAB5305 0-6 in soil 
AAB5306 0-6 in soil 

Mercury 
X 
X 
X 
X 
X 

Variances from S&A Plan Table in RFI Work Plan (Table 5-10, p. 5-57) 

There were no variances. 

Page 1 



W18·012(A) 

LociD 
18-1662 
18-1664 

SUMMARY OF SAMPLES TAKEN 
PRS 18-012(a) OUTFALL 

1994 

Sample Total 
ID Depth Media Metals 

AAB5286 0-12 in sediments X 
AAB5287 0-12 in sediments X 

SVOCs 
X 
X 

Variances from S&A Plan Table in RFI Work Plan (Table 5-6, p. 5-44): 

1. The sediments were analyzed for SVOCs which was not originally proposed. 
This provided additional data. 
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W18-012(B) 

LociD 
18-1666 
18-1667 

18-1667 

Sample 

SUMMARY OF SAMPLES TAKEN 
PRS 18-012(b) OUTFALL 

1994 

Total 
10 Depth Media Metals 

AAB5292 0-12 in sediments X 
AAB5293 0-12 in sediments X 

sediments 
AAB5294 0-12 in (field duplicate) X 

SVOCs 
X 
X 

X 

Variances from the S&A Plan Table in the RFI Work Plan (Table 5-6, p. 5-44) 

There were no variances. 
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W18-012(C) 

LociD 
18-1048 

18-1048 

SUMMARY OF SAMPLES TAKEN 
PRS 18-012(c) OUTFALL 

1994 

Sample Total 
10 Depth Media Metals 

AAA5844 sediments X 

sediments (field 
AAA5845 duplicate) X 

SVOCs 
X 

X 

Variances from the S&A Plan Table in RFI Work Plan (Table 5-6, p. 5-44) 

1. One sediment sample and one duplicate sample were collected and 
analyzed instead of two distinct sediment samples. There was not sufficient 
space between the outfall and the stream channel to collect two distinct 
samples. 
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W16·013 

Sample 
LociD 10 
18-1680 AAB5307 
18-1681 AAB5308 
18-1682 AAB5309 
18-1683 AAB5310 
18-1770 AAB5321 

SUMMARY OF SAMPLES TAKEN 
PRS 18-013 WASTE TANK 

1994 

Total 
Depth Media Metals 

4.2-4.8 ft soil X 
4.2-4.8 ft soil X 
4.2-4.8 ft soil X 
6.3-6.8 ft soil X 

0-0 in soil X 

VOCs SVOCs 
X X 
X X 
X X 
X X 
X X 

Variances from S&A Plan Table in RFI Work Plan (Table 5-6, p. 5-44): 

1. Residues within the catch tank and soil within the concrete pit surrounding 
the catch tank were not sampled because the catch tank and the concrete pit 
had been backfilled with soil. 
2. Five samples were collected instead of four. Four backfill samples and one 
gravel sample were collected instead of two residue samples and two soil 
samples. This provided additional data. 
3. The soil samples were analyzed for total metals which was not originally 
proposed. This provided additional data. 
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Wetland Area 1 

LociD Sample ID Depth 
18-2009 AAA5945 
18-2009 AAA5948 6-18in 
18-2010 AAA5946 

18-2010 AAA5947 
18-2010 AAA5949 6-18 in 
18-2011 AAA5950 6-18 in 
18-2012 AAA5951 6-18 in 

18-2012 AAA5952 6-18 in 

Wetland Area 3 

LociD Sample ID Depth 

18-2001 AAA5935 6-18in 
18-2002 AAA5934 
18-2002 AAA5936 6-18 in 
18-2003 AAA5937 6-18 in 
18-2004 AAA5938 6-18 in 

Wetland Area 4 

LociD Sample ID Depth 
36-2016 AAA5927 
36-2016 AAA5929 6-18 in 
36-2017 AAA5928 
36-2017 AAA5930 6-18 in 
36-2018 AAA5931 6-18 in 
36-2019 AAA5932 6-18 in 

Wetland Area 5 

LociD Sample ID Depth 
36-2012 AAA5923 6-18 in 
36-2013 AAA5922 
36-2013 AAA5924 6-18 in 
36-2014 AAA5925 6-18 in 
36-2015 AAA5926 6-18 in 

WWETLANO.S1 

SUMMARY OF SAMPLES TAKEN 
WETLANDS 

1994 

Total 
Media Metals HE VOCs 

surface water X X X 
sediment X X X 

surface water X X X 
surface water 

(field duplicate} X X X 
sediment X X X 
sediment X X X 
sediment X X X 
sediment 

(field duplicate) X X X 

Total 
Media Metals HE VOCs 

sediment X X X 
surface water X X X 

sediment X X X 
sediment X X X 
sediment X X X 

Total 
Media Metals HE VOCs 

surface water X X X 
sediment X X X 

surface water X X X 
sediment X X X 
sediment X X X 
sediment X X X 

Total 
Media Metals HE VOCs 

sediment X X X 
surface water X X X 

sediment X X X 
sediment X X X 
sediment X X X 
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General 
SVOCs Chloride Minerals 

X X X 
X 
X X X 

X X X 
X 
X 
X 

X 

General 
SVOCs Chloride Minerals 

X 

X X X 

X 
X 
X 

General 
SVOCs Chloride Minerals 

X X X 
X 
X X 
X 
X 
X 

General 
SVOCs Chloride Minerals 

X 
X X X 
X 
X 
X 



Monitor Well 1 

Sample 
LociD ID Depth 

18-2013 AAA5957 
18-2013 AAA9539 
18-2013 AAA9563 
18-2013 AAA9577 
18-2013 AAB2533 

Monitor Well 2 

Sample 
LociD ID Depth 
18-2014 AAA5958 
18-2014 AAA9542 
18-2014 AAA9564 
18-2014 AAA9578 
18-2014 AAB2534 

Monitor Well 3 

Sample 
LociD ID Depth 

18-2015 AAA5959 
18-2015 AAA9543 
18-2015 AAA9565 
18-2015 AAA9579 

18-2015 AAA9582 
18-2015 AAB2535 

Monitor Well 4 

Sample 
LociD ID Depth 

18-2016 AAA5960 

18-2016 AAA5961 
18-2016 AAA9544 

18-2016 AAA9545 
18-2016 AAA9566 

18-2016 AAA9567 
18-2016 AAA9580 
18-2016 AAB2536 

SUMMARY OF SAMPLES TAKEN 
LACEFWELLS 

1994 

Total 
Media Metals HE VOCs SVOCs 
water X X X X 
water X X X X 
water X X X X 
water X X X 
water X X 

Total 
Media Metals HE VOCs SVOCs 
water X X X X 
water X X X X 
water X X X X 
water X X x· 
water X X 

Total 
Media Metals HE VOCs SVOCs 
water X X X X 
water X X X X 
water X X X X 
water X X X 

water (field 
duplicate) X X X 

water X X 

Total 
Media Metals HE VOCs SVOCs 
water X X X X 

water (field 
duplicate) X X X X 

water X X X X 
water (field 
duplicate) X X X X 

water X X X X 
water (field 
duplicate) X X X X 

water X X X 
water X X 

1 The only general mineral analyzed for was hardness 

Chloride 

X 
X 

Chloride 

X 
X 

Chloride 

X 
X 

Chloride 

X 

X 

X 

Variances from S&A Plan Table in the RFI Work Plan (Table 5-14, p. 5-84) 

Nitrate 

X 
X 

Nitrate 

X 
X 

Nitrate 

X 
X 

X 

Nitrate 

X 

X 
X 

1. Additional samples were collected and analyzed that were not originally proposed. 

General 
Minerals 

X 
X 
X 

General 
Minerals 

x1 
X 
X 
x1. 

General 
Minerals 

x1 
X 
X 
x1 

x1 

General 
Minerals 

x1 

x1 
X 

X 

X 
x1 

These additional samples were analyzed for nitrate and chloride to provide additional information 
regarding groundwater contamination. 
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Monitor Well 1 

Sample 
LociD ID Depth 

36-2020 AAA5953 
36-2020 AAA5984 
36-2020 AAA9571 
36-2020 AAA9587 
36-2020 AAB2539 

36-2020 AAB2540 

Monitor Well 2 

Sample 
LociD ID Depth 

36-2021 AAA5954 

36-2021 AAA5955 
36-2021 AAA9572 
36-2021 AAA9588 
36-2021 AAB2541 

Monitor Well 3 

Sample 
LociD ID Depth 

36-2022 AAA5956 
36-2022 AAA5987 

36-2022 AAA5988 
36-2022 AAA9589 
36-2022 AAA9590 
36-2022 AA82542 

SUMMARY OF SAMPLES TAKEN 
PCOWELLS 

1994 

Total 
Media Metals HE VOCs SVOCs 
water X X X X 
water X X X X 
water X X X X 
water X X 
water X X X X 

water (field 
duplicate) X X X X 

Total 
Media Metals HE VOCs SVOCs 
water X X X X 

water (field 
duplicate} X X X X 

water X X X X 
water X X X 
water X X X X 

Total 
Media Metals HE VOCs SVOCs 
water X X X X 
water X X X X 

water (field 
duplicate) X X X X 

water X X X 
water X X X 
water X X X X 

Variances from the S&A Plan Table in the RFI Work Plan (Table 5-14, p. 5-84) 

General 
Chloride Nitrate Minerals 

X X 
X X 

X 
X X 

General 
Chloride Nitrate Minerals 

X X 

X X 

X X 

General 
Chloride Nitrate Minerals 

X X 
X X 

X X 
X X 
X X 

1. The RFI Work Plan indicated quarterly sampling at each well with four samples each being analyzed for 
VOCs, SVOCs, metals, HE, and general minerals. For the 1994 reporting period the following variations in 
sampling are as follows. 

PC0-1. The following analyses were performed: six for VOCs and metals, five for SVOCs and HE, and 
four for general minerals. In addition two samples were analyzed for chloride and one was analyzed for nitrate. 

PC0-2. The following analyses were performed: five for VOCs, SVOCs, and metals; four for HE, and three 
for general minerals. In addition three samples were analyzed for chloride. 

PC0-3. The following analyses were performed: six for VOCs, SVOCs, and metals; four for HE and five 
for general minerals. Five samples were analyzed for chloride. 
One extra sample taken at each well is a field duplicate. For those analyses where six instead of four samples 
were analyzed, the reason is because additional data provided more information. 
In cases where less than four samples were analyzed, the reason is because some samples were misplaced 
or containers were broken at the analytical laboratory. 
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. . .. 
· .. M . Monit\>r;WeU:·· 
. p. P~idn Well 

T- Test·Wel{. · .. , . . . 
o.· · • Otilei~~-·:-... ;iy) 

,, .. _, ----

Screen~,· 
,_. San.cl Front 

'-Yi-:W*aed · .·. x;~open 
· o-. Other (5pecrty) ___ _ 

.'· FTFD • feet tr:om: datum. 

CAP MATERIALS 

CT • Concrete 
CR·.·~·. 
FI··A:iei,;l&s 
a1 . &!Vinilecs"" 
W1 • 'i[' 'bhr~ 
ss. $ta~'Stitl 
OM • Ottier,Matettal 
TE ·Teflon 

Pv·PVC 
RK .oAOck or Stone 
sr~ ..... 
Tl .. :l'le: . 
CS • Coated Steel 
WD•WoOd 
NO··Nane 
OT -Other {Specify) 
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CAP TYPE 

lC ·lOCking 
SL·Siip-on 
TR ~·Threaded 
NO--None. 
SC • ·Sctew-on 
OT ·Other (sf.,ec;ty) ---.: 

ZONES OF CONCERN 

A· MeSian 
c . con-.t'led 
H • AOQUit~n:t 
G-~~ 
M • MliiriSyStem 
S • Sen1i<!QC'ifined 
U - Unconsolidated 
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Technical 

Operable 

Signature ~l.,l,flrc:JL-:J~::=:::=-fct::...-A...-------

WELL TYPE CI,ASSIACATIONS 

M • MonitorWeft 
P • ProdoetiOrfWell 
T • Te5t Well 

FLOW AELA TIONSHIP 

U • Upgradient 

0 · Other {specify)-----

0 • Oow(]Qi'l.dient 
c -Cross Gradient 
0 • Orisite .· 
N-Nol·~ 

. WELl COMPl.E.TION METHOOS 

C. Porous Concrete 
· JF·- GraverPaCk 

;'H-.. Horizontal Galley 
· • open encs. 
· . .: Pel'forat~ned 
. s·~. SC:rM.; 

· T • SancfFrorit 
w~waDec:t 
X ·Open 
Q ·Other (specify)----

• FTFO • feet from datum. 

8 ·Background 

CAP MATERIALS 

CT • Concrete 
CR .CoQpfir 
Fl • Fti&rgl,a$s 
Gl • aaiViU1lle<Hron 
w1 . W.ro'Ughl.1ron 
ss . Stainte$1:Steet 
OM - Other Material 
TE ·Teflon 

PV-PVC 
AK • ROde or Stone 
ST·Steel 
TI·Tie· 
cs~~Steel 
WO•WOOCS 
NO•Nri 
or . Other (specify} 

CAP TYPE 

LC ·LOCking 
SL ·Slip~ 
TR ·Threaded 
NO-None 
SC • Screw-on or. Olher (specify) __ , 

ZONES OF CONCERN 

A- Artesian 
C ·Confined 
H • Ac:Quitard 
a . Aquic"cse 
M • Mufii$ystem 
S • Semi-confined 
U • Unconsolidated 



ld#eJ}~ 
0 Date --1."--t..¥.-..:...!------

TOP OF CASING 

Seal Malena~ 



WELL TYPE CLASSJFICATIONS 

M • Monitor Welf 
P •· Production \\leU 
T ·Test Well 

FLOW RELATIONSHIP 

U •. Upgradient 

0 · Other (specify) -----

0 . Oow~CJient 
c -•crps$,£3i'adient o. onstte: · 
N-Not·~n 

WEU COMPLETION METH00S 

C- Porous COnc:te1e 
. F ·Gravel Pack 
·: H ~ HoriZontal Galley 
: .()';Open End· . 

p: ~ Pelfoiaieci/SIOned · ·s. SCrMn 
T • Sand Front ·w. Walled 
X -Open 
0 • OUler (speclfy) ----

• FTFD • feet from datum. 

a . Backgraunct 

CAP MATERIALS 

CT • Concrete PV • PVC 
CR · Copper , ak '-.AQd( or Stone 
Ft • ~=:~~'* sl'~·st..l 
01 • ~tvanized Iron 1l ~ n. Wf •Wr~ug~i'ffon . ·CJ,;Cost_., Still ss • Stain..SS·Steet ·wo~.- WOOd 
OM • Other Matelial ·NO • Nont 
TE · Teflon Of· Olher (Specify) 

CAP TYPE 

LC ~locking 
SL • .Slip-on 
TR ·Threaded 
NO•None . 
sc . Screw-on 
OT • Olhet(specify) __ ;,;£ 

ZONES OF CONCERN .• 

A· Artesian c. Coofihed 
H • Acquifard 
G·Aqu.~de 
M • MufiiSYs1em 
S • Semi;;eonfined 
U ·Unconsolidated 
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Technical 
Operable 
Signature _.):4~=-!::::::::!lt::::::::::::.l~-------

Owner Li4tJ L- tnstaner <5!-~+fu~ . Filler Pack length (It) _-!.,1_,9 _____ _ 
Fonnation of / I 
'Completion (USIRC)) 4 {LA Vl lA VVl 
Casmg Elevation {ft MSL) .. ti!Z3'2 • 9/ 

-: casinQDepth (fl) __ --:~==--~'-----
, ~- CaSinOPia~Jer Wi.) --~..:;:.,r-------
. ~.~are.·· .. ...,· \··:o~.p.·h. CfTFD~>~. '2-·1. ···SC:reenMateriai._··~:_~-+C~·:..· -------_.:··' ~ser:Matenal _·___;.· _...j. ·L.,. . .LC::: .. ::.. .. ;..,_ ______ _ 

. . WELL TYPECLASSIFICATfONS 

M • Monitor We~ 

FLOW'R~t:ATJONSHIP 

u . Upgtadiet. · . P • Production Well 
. T • TeSt Well 

0 ·Other (specify}-----

D • -Dowr9'adient c . c:ross Gradient . o. ons~e:· 
N-·~:~ 

'WELL COMPLETIONMETHOOS 

·. , c. Porous co ncr.•• 
. ·F • G!3vei'Pack . 
· H ~ H_qnz~~taJ Galley 
· o .: open:Ei'ld 

· •P • PefforatedJSionecl 
s~Scieen 

· .r · Sanc:J Front 
W·Walled 
X·Open 

. . -0 ·Other (spec:lty) ----

• FTFO • teet from datum. 

B • Background 

CAP t.tA TEAIALS 

CT • Concrete 
CR ·,CoPper 
Ft • ·F'4:i~irgtqs 
Gl -G.ilva,liied'tron 
wr-wrou;tit:nn 
ss . Stailteia Steel 
OM · 0\Mr Material 
TE. Teflon 

PV·PVC 
AK.:-- Rode or Srone 
ST ·Stttl 
Tl.~ _T1e. 
cs · Costed Steel 
W'O. woocs 
·NO-None 
·or ·Other (specify) 

CAP TYPE 

LC ·Locking 
SL ·SliP-on 
TR • Threaded 
NO·NOne . 
SC • ScteW-on 
or . Other (specify)-~ 

A· Anesian c. Confined 
H • Aoquifard 
G • AQUiclJde 
M • MufiisYstem 
S • Semi-confined 
U • UnconsOiidalec:t 
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Technical AreaF+-~~....,.:::;.._ _____ _ 
Operable Urut~r----~it-=-,-~----
Signature ,£J,4!1!:1~=::::t:!::::::JJ--------

WEll TYPECLASSIFICATIONS 

M ·MoMorWeU 
P • PrOductioO Well 
T • Test Wefl 

FLOW REf.,ATIONSHfP 

U ~ Upgradjiint o . now ··adient 
c .. clciS~rldient o. ons'ite: · 0 · Other (specify) ----- N ·NQfknQWn 

WELL COMPlEOON METHODS 

.e. PorouS Concre.ae . ·.F • GriMtf' PaCk . : 
>i~,':.I-COnz~at O.lley 
:~;oo ~ open~·enc:J . 
· · ·p ~ Perforated/Sionec:t 
s~Sbeen 
·r .. sand Front 
W-Walled 

. x,~Opln 
0 ·Other ($pee:fy) ----

• FTFO • feel from datum. 

B • BaCkgrcunct 

CAP MATERIALS 

CT • Conerete PV • PVC 
CA ~ -~r ·~K·~·Roc:k or Stone 
Fl • FC&igiass St ;'StHJ ar. :Ga'IVinlzec:Hron n·~ :n. w1 .,w;OQtJhtJion . cs.:Cos'fea Steet ss ··StatnliU:Steel ·WD~WOOd 
OM -Oth4tr·Material ;NO•NOne 
TE ·Teflon . Of •Olher (specify) 

CAP TYPE 

LC ·Locking 
Sl· Slip-on 
TR • Tt)readed 
NO· None 
SC • Screw.;on 
OT • OCher (specify) __ 

ZONES OF CONCERN 

A· Artesian 
c ·Con~ned 
H • Acqu~ird 
G · Aqt;ielucse 
M • ~uftiSystem s . Semi-confined 
U • Unconsolidated 
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SAMPLING AND ANALYSIS PLAN FOR GROUNDWATER INVESTIGATIONS 
IN THREEMILE AND PAJARITO CANYONS 
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ATTACHMENT A 

SAMPLING AND ANALYSIS PLAN-PAJARITO AND THREEMILE CANYONS GROUNDWATER 
INVESTIGATION 

1.0 Problem Definition 

RFI Phase 1 sampling at former OU 1 093 indicated the presence of several potential contaminants in 
soils and alluvial groundwater, primarily volatile organic compounds (VOC) and high explosives (HE). 
Data on the observed concentrations are presented in Chapter 4 of the RFI Phase 1 report (EPA 1995, 
1255). The only constituent detected at concentrations which exceeded groundwater quality standards 
was 1-2 dichloroethane (EDC), which was detected near three now-abandoned septic systems. Notable 
detections of these potential contaminants are shown in Figure 1-1. 

The existing data indicate that alluvial groundwater up-gradient from TA-18 in Pajarito Canyon contains 
high explosive compounds and degradation products. However, samples were collected only once from 
the up-gradient wells, so there is no information on seasonal variability. 

Groundwater samples were collected quarterly and analyzed for high explosives at a location within TA-
18. The location may potentially be affected by HE contamination from a former firing site, but the 
sampling data (Table 1-1) provide some information on expected seasonal variability. 

Table 1-1. Concentrations of HMX in Wells MW-1, -2,- 3, and -4 (JlG/1) 

Well 10/93 2/94 7/94 2/95 
MW-1 3.1 4.3 3.4 NA 
MW-2 2.3 3.3 3.2 NA 
MW-3 0.3 3.8 2.7 4.5 
MW-4 3.2 (dup. 3.5) 3.2 3.3 (dUQ 3.4}_ 3.4 

The data for HMX show at least as much variability among the four wells for a particular sampling event 
as from event to event for a particular well. For these data, sampling and measurement variability 
appears to obscure any evidence of seasonal variability. 

Additional data are required to establish: 

• What is the magnitude and seasonal variability of potential contaminant concentrations in 
groundwater and surface water entering TA-18 from up-gradient locations? 

• How does the magnitude and seasonal variability of potential contaminant concentrations vary 
within and down-gradient from TA-18? 

• Is there evidence of potential contaminant sources within or down-gradient from TA-18 that are 
degrading water quality so as to exceed groundwater or surface water quality standards? In 
particular, are the observed concentrations of HE constituents in surface and groundwater 
related to potential sources within or downgradient from TA-18? 
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Figure 1-1. HE and VOCs Detected in Alluvial Groundwater by Phase I RFI Sampling at Former 
ou 1093 
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2.0 SAP Design 

2.1 Overview 

The Hydrogeologic Workplan (LANL 1996, 1378) proposed a number of shallow alluvial wells in Pajarito 
and Threemile Canyons. These wells will augment existing wells within and down-gradient from TA-18 to 
establish a relatively dense groundwater sampling network. In addition, flowing surface water and 
springs up-gradient and down-gradient from TA-18 will be sampled to determine influent and effluent 
water quality and potential contaminant concentrations. The sampling will be done in two stages, as 
follows: 

Stage 1. Determine Potential Contaminants 

• Collect water samples from flowing streams and springs in Threemile and Pajarito Canyons up
gradient from TA-18 for a minimum of 3 quarters (9 months) to evaluate the magnitude and 
variability of potential contaminant contributions to groundwater from these sources. In order to 
strengthen statistical comparisons with downgradient wells, the upgradient wells will be sampled 
four times. 

• Collect groundwater samples from selected existing wells up-gradient from, within, and down
gradient from TA-18 to determine magnitude and variability of potential contaminant 
concentrations. 

• Install one characterization well in Threemile Canyon up-gradient from all potential contaminant 
sources within T A-18 to determine up-gradient alluvial groundwater quality in Threemile Canyon. 

• Record stream flow data and water level elevations in existing shallow wells in the study area on 
a quarterly basis to obtain water balance information for the study area, and possibly establish 
some hydrologic parameters, such as transmissivity, for the alluvial aquifer. · 

The data collected from this stage will be used to shorten the list of potential contaminants, and to better 
define the distribution of these potential contaminants in the study area. The number and locations of 
additional characterization wells will be determined by noting areas within and down-gradient from TA-18 
where additional groundwater data are needed to explain the observed water quality data. Hydrologic 
properties estimated during Stage 1 will be used to design, as needed, further hydrogeologic tests. 

Stage 2. Construct and Sample Additional Wells. 

Additional wells will be installed and added to the sampling network. The list of target analytes may be 
revised based on Stage 1 sampling results. The collected data will be used to establish the full nature 
and extent of potential contaminant concentrations within former OU 1 093. 

2.2 Target Analytes 

Stage 1 sampling will encompass all analytical suites from which analytes were retained as COPCs by 
the screening assessment portions of the RFI report. Table 2.2-1 summarizes these COPCs by PRS. 
From the table, it is evident that constituents from all major analytical suites (inorganics, VOCs, SVOCs, 
HE, and radionuclides) were detected at one or more PRSs, and will need to be included in the proposed 
sampling. Results from the first phase of sampling will be used to refine the list, possibly reducing the 
number of suites analyzed at a particular location. 

2.3 Sampling Locations 

Plate 1 shows the location of PRSs where COPCs were retained by the screening assessment, and 
principal COPCs at those locations. The figure also indicates the locations of existing wells, and 
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Table 2.2-1 Primary COPCs Retained by Screening Assessment 

PRS Description lnorganics VOCs 
18-001 (a) Lagoons NR NR 
18-001 (b) Sewer Line lead, barium EDC 

18-001 (c) Sump NR NR 
18-002(a) Firing site NR NA 
18-002(a,b) Firing Site NR NA 
27-002 Firing Site NA 
18-003(a,b) Septic System lead, TCE, PCE, 

EDC 
18-003(c) Septic System Hg, EDC, 

18-003(d) Septic System NR EDC, 1-1 
dichloro-
ethane 

18-003(e) Septic System NR NR 
18-003(f) Septic System NR NR 
18-003(g) Septic System NR Benzene, 1-

4 
dichloro-
benzene 

18-003(h) Septic System NR NR 
18-004(a,b) Collection tanks NS NS 
18-00S(a) Magazine NR NA 
18-006 Uranium NS NS 

Solution 
Storage Pipe 

18-008 UST NA NR 
18-010(b) Storm Drain NR NA 
18-010(c) Storm Drain NR NA 
18-01 O(d) Storm Drain NR NA 
18-01 O(e) Storm Drain NR NA 
18-01 O(f) Storm Drain NR NA 
18-011 Soil NR NA 

Contamination 
18-012(a) Drain and outfall NR NA 
18-012(b) Drain and outfall antimony, NA 

copper, lead, 
mercury 

18-012(c) Drain and outfall NR NA 
18-013 Waste tank NR NR 

NR - No COPCs retained by screening assessment 
NS - Not Sampled 
NA - Not Analyzed 

SAP Pajarito Canyon-Draft 
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SVOCs HE 
NR NR 
PAHs, bis-(2- NR 
ethylhexyl) 
phthalate 
NR NR 
NR NR 
NR NoSAL 

NoSAL 
PAH, NA 

PAH, 2-4 DNT, 
pentachloro- 2-6 DNT 
phenol 
TCE, 1-1-2 
trichloro-
ethane 
TCE NA 
PAH NA 
bis-(2- NA 
ethylhexyl) 
phthalate, 
4-methyl-
phenol 
phenols NA 
NS NS 
NA NR 
NS NS 

NR NA 
NR NA 
PAHs NA 
PAHs NA 
PAHs NA 
NR NA 
NA NA 

PAH NA 
PAH NA 

NR NA 
PAH NA 

Radionuclides 
Thorium 

NR 
NR 
NR 
NR 
Pu, U 

U,Pu 

NR 
NR 
NR 

NR 
NR 
NR 
NS 

NA 
NR 
NR 
NR 
NR 
NR 
NA 

NR 
NR 

NR 
NR 
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proposed sampling locations for Stage 1 of this investigation. Table 2.3-1 describes the purpose of 
sampling at each of these locations, and the suites for which analysis will be requested at each. 

2.4 Measurements and Sampling Procedures 

2.4.1 Well Development 

All of the alluvial wells within TA-18 (MW-1 through MW-16), well BG-1 up-gradient from TA-18, and 
Wells MW-17 and MW-18 down-gradient from TA-18, were constructed with 2-in. PVC perforated casing. 
Well development was commonly performed by pumping or bailing the well, and development was not 
sufficient to reduce turbidity to an acceptable level. All of the wells scheduled for Stage 1 sampling 
(Table 2.3-1) will be further developed using surge blocks or other methods in an attempt to reduce 
turbidity. In addition, all wells will be fitted with a low-volume bladder pump set approximately in the 
middle of the water column in the well. Experience with other sampling has shown that this results in 
minimal disturbance of the water in the very bottom of the well bore, where any sediments tend to settle. 
The goal of the additional well development and the use of bladder pumps is to obtain water samples 
with a turbidity less than 5 Nephlometric Turbidity Units (NTU), the sample acceptance criteria specified 
in ER-SOP-06.02. The PCO series wells are currently equipped with bladder pumps, and samples 
generally meet the turbidity acceptance criteria. After well development and bladder pump installation, 
all wells will be allowed to stabilize for at least two weeks before sampling. 

2.4.2 Water Levels 

Before each sampling event, the depth to water will be determined in each well. Previously surveyed 
elevations of the measurement point (typically top of casing) will be used to plot water level elevations 
for each well and develop water table contour maps. Stream channel segments in which surface flow is 
occurring will also be noted, and used as an aid to contouring. (The presence of a flowing stream 
indicates a potential for groundwater recharge or discharge, depending on the relative elevations of the 
stream channel and adjacent groundwater elevations.) 

2.4.3 Stream Flow 

Stream gauges are currently in place in Threemile and Pajarito Canyons (Figure 2.4.3-1) The gauge in 
Pajarito is equipped with a continuous recorder; the one in Threemile requires direct reading. The gauge 
in Threemile will be read on a periodic basis throughout the Stage 1 sampling period. The frequency will 
depend on antecedent and current runoff conditions, being more frequent when runoff rates vary greatly, 
such as during summer storm periods or spring snowmelt. A third stream gauge will be installed near the 
eastern (downstream) boundary of TA-18, but will not be equipped with a continuous flow recorder. 

The stream flow data, coupled with groundwater elevation measurements, will be used to estimate water
balance relationships tor the shallow aquifer. 
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Location Location 
Description ID 

Threemile Canyon 18-10021 
Stream, near 
Threemile Spring 
A/B 
Pajarito Canyon 18-10025 
Stream near T A-
18 Boundary 
TA-18 Spring 18-10019 

BG-1, Background 18-1060 
Well in Pajarito 
Canyon 
BG-3 Background 18-10024 
Well (New), in 
Threemile Canyon 
MW-4 18-2016 

MW-7 18-1135 

MW-8 18-1166 

MW-6 18-2024 

--~ 
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Table 2.3-1 Sampling Design for Proposed Sampling Locations 

Media Purpose 

MET voc svoc HE Major N03 Cl H-3 
cations/ 
anions 

Surface Determine water quality of X X X X X X X 
Water groundwater recharge source 

Surface Determine water quality of X X X X X X X 
Water groundwater recharge source 

Surface Determine relationship, if any, X X X X X X X 
Water between spring and alluvial 

aquifer in Threemile Canyon 
Ground- Determine influent water quality X X X X X X X X 
water to TA-18 in Pajarito Canyon 

Ground- Determine influent water quality X X X X X X X X 
water to TA-18 in Threemile Canyon 

Ground- Measure COPCs from PRS 18- X X X X X 
water 003(a,b), verify HE data from 

BG-1 
Ground- Measure COPCs from PRS 18- X X X X X 
water 003(a,b). 
Ground- Measure COPCs from PRS 18- X X X X X 
water 003(c). Determine changes in 

HE resulting from PRS 18-
002(b,c) 

Ground- Measure combined effects of 
water upgradient PRSs, 18-

003(a,b,c,f), 18-002(a), and 18-
002(b,c) 
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Location 
Description 

MW-10 

MW-12 

Pajarito Canyon 
Stram at 
downstream end 
of TA-18 
MW-17 

PC0-1 

WL-5 

WL-6 

WL-7 

WL-8 

MW-18 

PC0-2 
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Location 
ID 

18-1255 

18-10025 

18-01684 

36-2014 

36-2009 

36-2004 

36-2001 

18-01685 

Table 2.3-1 Sampling Design for Proposed Sampling Locations 

Media Purpose 

MET voc svoc 

Ground- Measure combined effects of 
water upgradient PRSs, 18-

003(a,b,c,f), 18-002(a), and 18-
002(b,c) 

Ground- Measusre COPCs from PRS 18-
water 003(d); tack changes in HE 

concentrations 
Surface Determine surface water quality X X X 
Water at exit from T A-18 

Ground- Determine water quality X X X 
water downstream from T A-18, and 

upstream from PRS 27-002 
Ground- Determine water quality X X X 
water downstream from T A-18, and 

upstream from PRS 27-002 
Sediment Obtain sample in 0-6 in depth X X X 

interval 
Sediment Obtain sample in 0-6 in depth X X X 

interval 
Sediment Obtain sample in 0-6 in depth X X X 

interval 
Sediment Obtain sample in 0-6 in depth X X X 

interval 
Ground- Determine water quality within X 
water influence of PRS 27-002 
Ground- Determine water quality X X X 
water downgradient from PRS 27-002 

and all wetland areas 

7 

HE Major N03 Cl H-3 
cations/ 
anions 

X X X X 

X X X X X 

X X X X X 

X 

X 

X 

X 

X X 

X X X X 

I 
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Figure 2.4.3-1. Location of Existing and Proposed Stream Gauges Near TA-18 
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2.4.4 Well Drilling and Water Sampling Protocols 

2.4.4.1 Well Construction 

All new wells for both Stage 1 and Stage 2 sampling will be constructed in conformance with ER SOPs 
04.01, 04.04, 05.01 and 05.02. The typical design for wells MW-1 through MW-17 is illustrated in Figure 
2.4.4.-1. The proposed design for new wells, as given in the Hydrogeologic Work Plan (LANL 1996, 
1378), is shown in Figure 2.4.4.-2. The new wells will penetrate the entire saturated thickness of the 
alluvial aquifer, which is underlain by unsaturated or partially saturated Bandelier tuff. The wells will be 
screened throughout the full saturated thickness of the alluvium, and, where possible, screening will be 
extended above the saturated zone to allow for rises in the water table. However, a minimum of 5 ft is 
required between the surface and the bottom of the bentonite seal to ensure proper sealing of the well 
annulus. The screened interval will be restricted to the alluvial aquifer. 

2.4.4.2 Surface Water Sampling 

Samples of stream flow and spring discharge will be collected in conformance with ER SOP 06.13. 
Samples will be collected with a peristaltic pump to minimize air contact during sampling. For purposes 
of comparison with various water quality standards, and for the intended data uses, aliquots for the 
various analyses will be either filtered, non-filtered, or both, as indicated in Table 2.4.4-1. All detection 
limits will be below the applicable standards. 

Table 2.4.4-1 Filtered and Non-Filtered Surface Water Samples, by Analysis 

Analysis Filtered Non-Filtered 
TAL metals (except Hg) X (livestock watering standards) 
Mercury X (livestock watering, wildlife 

habitat standards) 
Selenium X (wildlife habitat standards) 
voc X 
svoc X 
HE X 
Major cations/anions X (water chemistry) 
N03 X 
Cl X 

2.4.4.2 Groundwater Sampling 

Groundwater samples will be collected in conformance with ER SOPs 06.01, 06.02, and 06.03. Well 
purging will be accomplished with the installed bladder pumps. Aliquots for major cations/anions will be 
filtered; aliquots for metals will be filtered and non-filtered; all other aliquots will be non-filtered. Field 
measurements of pH, turbidity, TDS, and temperature will be made. 

2.4.4.3 Sediment Sampling 

Sediment samples from the wetland areas will be collected with a hand auger, in conformance with ER 
SOP 06.1 0. Samples will be collected from a depth interval of 0-6 in. (See Comment 1.c.iv of this NOD 
Response.) 
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Figure 2.4.4-1. Design of Existing Monitoring Wells 
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Figure 2.4.4-2. Design of Additional Shallow Monitoring Wells 
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2.4.4.4 Field QC Samples 

The type, number, and purpose of field QC samples are shown in Table 2.4.4-2. Duplicates and PE 
samples will be submitted only for VOCs, SVOCs, and HE because VOCs and HE are the primary 
COPCs in the area under investigation. Residuals from high explosives, such as 2-4-6 trinitrotoluene, 
are reported by the SVOC analysis. Some constituents from these suites are expected to be present at 
concentrations near screening action levels or water quality standards. Confidence in the reported 
concentrations of VOCs, and of both HE and associated residuals, will add support to any conclusions 
regarding possible sources of observed VOC and HE concentrations. 

Table 2.4.4.-2 Field QC Samples 

Sample Type Number Purpose 
Duplicates 3 samples for each quarter, Obtain variance estimates for the two 

analyzed for HE, VOCs, and primary COPCs (VOCs and HE 
SVOCs constituents) previously observed in 

TA-18 oroundwater samoles. 
Trip Blanks 1 per shipping container Eva!uate possible cross-contamination 

containing water samples for among sample containers. 
VOC analysis 

Performance Evaluation 2 samples for each quarter Evaluate analytical laboratory 
Samples for HE, VOCs, and performance. 
SVOCs (especially HE 
residuals) 

2.4.4.5 Sample Analysis Methods 

The methods proposed for sample analysis are given in Table 2.4.4.-3 

Table 2.4.4-3 Analytical Methods 

Analyte Method 
TAL metals EPA 6010 
Mercury EPA 6010 
Selenium EPA 6010 
VOCs EPA 8260 
SVOCs EPA 8270 
HE EPA 8330 
Major cations/anions Standard methods 
Nitrates/Nitrates EPA 300 
Chloride EPA 300 
Tritium Standard low concentration method 

3.0 Data Use and Interpretation 

3.1 Stream Flow 

Stream flow data will be used to establish the net surface water loss as the streams in Pajarito and 
Threemile Canyons cross TA-18. A significant portion of that flow loss results in groundwater recharge, 
although some fraction is lost to evapotranspiration. An estimate of the recharge in Pajarito and 
Threemile Canyons, coupled with water quality data for the up-gradient background wells, will be used to 
estimate a volume-weighted background water quality for groundwater entering the western boundary of 
TA-18. As now planned, the first three quarters of sampling and water level measurements will 
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encompass the period from November through May, which correspond to the expected low and high 
elevations of both streamflow and water table. 

3.2 Groundwater Elevations 

Changes in groundwater elevations, in conjunction with estimates of the porosity and horizontal extent of 
the aquifer, will be used to estimate changes in the volume of groundwater in storage between 
measurement periods. The rate of change can also be used to estimate transmissivity for the aquifer. 
The change in groundwater storage will be compared with stream flow loss to refine water balance 
estimates for the aquifer. 

3.3 Water Chemistry 

Changes in concentrations of major cations and anions, as well as pH, will be used to evaluate the extent 
to which there may be contaminant sources within TA-18, particularly those associated with PRSs where 
COPCs were present above screening levels. Data presented in the RFI Report indicated little change in 
water quality within TA-18, but a persistent degradation with down-gradient distance east of TA-18; 
concentrations of major cations and anions such as sodium, manganese, chloride, and alkalinity increase 
downgradient. Seasonal changes in water quality, corresponding to the rise and fall of the water table, 
could indicate that some contaminant sources are seasonally encountered by the groundwater. 

3.4 Concentrations of Potential Contaminants 

3.4.1 Evaluation of Potential Contaminant Sources Within TA-18 

The primary objective of the proposed sampling is to determine the extent to which concentrations of 
potential contaminants in groundwater change with down-gradient distance. Data from wells located in 
Threemile and Pajarito Canyon upstream from their confluence will be compared against the respective 
background wells in each canyon. As discussed in Section 3.1, for wells at and below the confluence, 
up-gradient wells will be used to determine a volume-weighted background water quality resulting from 
groundwater entering the western boundary of TA-18 through the two canyons. Observed concentrations 
of COPCs in wells within and down-gradient from TA-18 will initially be compared directly against the 
appropriate background concentration. 

For downgradient wells affected by waters from only one of these canyons, comparisons will be made 
with only the four appropriate upgradient data sets. For those wells that are downgradient of both the 
Pajarito and Threemile Canyon background wells, comparison with all eight background samples may be 
conducted if the data suggest that combining both background wells is appropriate. Data from the down
gradient wells will be compared to prediction intervals calculated from the background data, according to 
the theory put forth in Chapter 1 of Statistical Methods for Groundwater Monitoring (Gibbons, 1994). An 
overall confidence level of 95% will be used for these tests. That is, the probability of a false positive 
reading for any of the simultaneous tests to be conducted (each analyte at each well) will be 5%. 

Available data, as presented in Table 1-1, suggest that seasonal variability may not be detectable in the 
data. If so, steady-state background concentrations will be assumed. If the background concentrations 
vary significantly with time, an attempt will be made to develop a dynamic mixing model, using 
estimated groundwater flow rates. This will allow a more refined estimate of how the effects of changes 
in background water quality may be realized at any particular sampling location. 

Qualitative and quantitative evaluation of the collected data will be used to assess whether PRSs within 
and down-gradient from T A-18 appear to be contributing contaminants to the groundwater. It is expected 
that HE constituents will be detected at most sampling locations; HE constituents have been previously 
detected up-gradient, within, and down-gradient from TA-18. The variability of HE concentrations across 
the study area will provide some indication of the effectiveness of the existing well network in 
characterizing the nature and extent of contamination in the shallow groundwater. 
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3.4.2 Stage 2 Sampling Design 

The data from the Stage 1 sampling will be used, to the extent possible, to characterize the nature and 
extent of contamination. The need for additional characterization wells will be assessed, and 
recommendations developed regarding the number and proposed locations of additional wells or other 
sampling locations for Stage 2 sampling. The data from Stage 1 will also be used to refine the list of 
analytes for which data will be collected in the Stage 2 sampling. 
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