
Mr. Benito Garcia 
NMEO-HRMB·· 

· P.O_; Box 26110 · 
S~:Fe;··N.M;:87502 

Date: July 14, 1997 
Refer to: EMIER:97 -267 

.. · SUBJECT: .... ADDinONAL RESPONSE TO THE NOD FOR RFI REPORT 
.FOR~:pRSslN TAs-18 AND 27, (FORMER OPERABLE UNIT 

- 1013) 

._·Dear Mr. Garcia: 

Encl~.isa copy'Qfthe Los Alamos National Laboratory's response to the New 

: ·MexicO e.wirck.melrt··~enrs Notice.of 08f!Ciency (NOD) concerning the Resource 

_ · .·: Can~at~~~~~-Act Facility.lnvest~~ Report for potential release sites in 

. · ... r8c:hrtiCa.i.~--~~-:~·;,:~--~certificatiOfl.\fmm ~igMd by the>~ppropriate officials is also 

~~. ·:~~~~·;-~e·tt¥;~::y~l ba; d8not~~ges or acktitions to the NOD 

r~·ot."M~ 1·~;r.·-A.~~~ bar-was used. because strikethrough& and bold were 
c~ ~u4~~/1~I~ .. ·.· .. 

If yoo·~-:~y·.que~regardl,ng the response to the NOD, please contact 
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·. J~~ · PrQsJ.am .Ma'nager Theodore J. Taylor, Program Manager 
, LANUER ·P jeer - ·. .:. OOEILAAO 
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I certify undei' penalty of law that these documents and all attachments were 
prepared. under my diredion or supervision in accordance with a system 
designec:L .to assure that qualified per$0nnel pro~rly gathered and 
eval~ed the i!ffOrlnation subm~ec:t Based on my inquiry of the person or 
pei'soi'I$-Whe.manage.the system, or th~ persons directly responsible for 
gath8r.ingi,.th8: .irif9t'mation, the information ~ubmitted is, to the best of my 
knowlectg8anc:t~lief, ~. accurate,Aanc:t·-c:omplete. lam aware that there 
are .significant-penalties for submitting false infonnation, including the 
possibility' of filie,and imprisonment for knOwing violation. 

Document Title: AddijjoM! Response to the NOD for REI Report jn IAs-18 Sod 
27< <Eqrmarou 1Q93) 

Name: 
Jorg _ . .. . . , P: . . am Manager 
Eov~etatar estoration Project 
Los AI~~ National Laboratory 

Tom a~; f~~ Director 
Environrn..,tai:Man&gement 
Los Alamqs :National Laboratory 

' ': .·.·.'. ·. ·1"' : ,·.. . 

TheodOre_-.J.~Jaylor . 
p. ; ·'.·Man& .. 

or 

or 

rogr:am. .. . ger 
Envirorvn~;,Rest.oration Program 
ooe~os:Aifimos ·Area Offace 

Date: 1-/y- 1) 
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RESPONSE TO ATTACHMENT A (SUMMARY OF CONCLUSIONS) OF NOD FOR 
RFI REPORT FOR POTENTI~L RELEASE SITES IN TECHNICAL AREAS 18 AND 27. 

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

LANL's DOES 
PROPOSED HRMB 

PRS ACTION CONCUR HRMB's RATIONALE LANL's RESPONSE ' 

. ~:·"! 

:~·:' ;._. 
~f 
~;.; 

:;~ 
'!• 

18-002(a) NFA No Discrete samples riot obtained; holding times Composite samples were proposed In the approved · · · ~~ 
exceeded for contaminants of concern; additional RFI work plan. Statistical evaluation of resuHs 
infonnation 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. 

18-002{b) NFA No 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 resuHs 
infonnation 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. 

18-002(c) NFA No Discrete samples not obtained; holding times Composite samples were proposed in the approved 
exceeded for contaminants of concern. RF1 work plan. Statistical evaluation of resuHs 

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

18-003(3) AC No 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 TA-18-wide groundwater sampling 
information/sampling required. proposed to support NFA pJOposal. 

18-003(b) AC No COPCs > SALs; no baseline risk assessment COPes in soil were compared to industrial PRGs; 
conducted; additional information/sampling potential cancer risk approximately 10-5• Interim 
required. action conducted to empty tank in summer 1996. 

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

--- --- ------ -- -----------

NFA- no further action. 
~:- · AC - accelerated cleanup. 
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LANL's 
PROPOSED 

PRS ACTION 
18-003(c) AC 

18-003(d) AC 

18-003(e) NA 

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 -11 and ·27 

HRMB's RATIONALE 
COPes > SALs; no baseline risk assessment 
conducted; additional information/sampling 
required. 

COPes > SALs; no baseline risk assessment 
conducted; additional information/sampling 
required. 

Not applicable: accelerated cleanup performed 
August 1995. 
COPCs > SALs; no baseline risk assessment 
conducted; additional information required. 

COPCs > SALs; no baseline risk assessment 
conducted; additional information/sampling 
required. 

Site inadequately characterized. 

Additional information/sampling required. 

Site inadequately characterized; additional 
information/sampling required. 

Additional information/sampling required. 

-2-
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LANL's RESPONSE 
COPCs in soil were compared to industrial PRGs; 
cancer risk approximately 10·5. Interim action 
conducted to empty tank in summer 1996. Additional 
TA-18-wide groundwater sampling proposed to 
support NFA proposal. 
COPCs detected in contents of septic tank. Interim 
action conducted to empty tank in summer 1996. 
Additional TA-18-wide groundwater sampling 
proposed to support NFA proposal. Corrective action 
initiated in December 1996 to address nature and 
extent of groundwater contamination. 
Expedited cleanup performed August 1995. 

COPCs in soil were compared with industrial PRGs; 
cancer risk approximately 10·5. Existing data support 
NFA proposal. 
COPCs detected In septic tank. Interim action 
conducted to empty tank in summer 1996. Additional 
TA-18-wide groundwater sampling proposed to ·' 

supp_ort NFA ~oposal 
Phenols in septic tank exceed groundwater standard. 
Additional TA-18-wide groundwater sampling to 
support NFA proposal will monitor for phenols. 
No media to sample in accessible portion of pipe; 
sampling will be deferred until site decommissioning. 
PRS could not be located for sampling without 
excavation. which is not possible for 
operational/security reasons. Sampling will be 
deferred until site decommissioning. 
Sampling conducted in accordance with approved 
RFI Work Plan at locations that characterize site. 
Data adequate to supe_ort NFA proposal. 

EMlER: 97-145 
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No PAHs> SALs 

A Additional infoimation/sampling · 

A Additional information/samplirlg. required. 

NFA No required. 
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RESPONSE TO ATTACHMENT B (NOTICE OF DEFICIENCY 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) l. 

LANL Response: 

A meeting held with HRMB on April 21 clarified that the comment requests aggregation of ata from 
proximate PRSs that have a potential for affecting the same media. LANL believes this ccfncept 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 thethallow 
alluvial aquifer within and down-gradient from TA-18. . 

The combined effects of outfall discharges were explicitly addressed through the collectio of multiple 
sediment samples down-gradient from the easternmost outfall at TA-18-PRS 18-003(e). ifhe data for 
these samples were presented in the RFI Report, but there was no explicit discussion of thL 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. I 
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 
eumple, mercury was detected at a concentration of 2.8 mg/kg at the outfall of PRS 18..012(b}, 
but was detected at 0 • ..0.7 mg/kg at a sample location approximately 10ft 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 asphalted 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. 

I 

Comment 1.a.ii. NMED has a regulatory interest not only in the PRSs themselves, but elso 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 -1- EMlER: 97-145 
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cannot support the No Further Action (NFA) recommendation proposed for these 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. UHydrogeologic 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. 
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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 NMEO 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. 1 

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 COPes. 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 
for TAs -18 and -27 
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l.ITL5 sieneraliy ,had· no effect on the conClusions for each PRS. The el(ceptions 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 lnorganics are greaterthan 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 tor beryllium, which 
are at the lower end of the EPA's target risk range of 10"" to 10-6. 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 frorjl PRS 18-003(b) (46.3 mg/kg) is Jess 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 backg~und 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). Bariu,m, beryllium, lead, and nickel site-specific sediment 
background values are 0.4 to 11 mg/kg Jess 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 ha~detected concentrations greater than either background 
value (Table 4). Therefore, the replacementofthe site~specific sediment background values with the 
current sediment background UTLs does notlaffect the conclusions. 

In addition to the comparison of site data to !ackground UTLs, the process of background comparisons 
now includes statistical analyses of the site cfata ~ts. The statistical comparisons are performed for the 
inorganics that·e.xceed their UT. Ls to dete. rm~"'n .. e wh. ether. statistically significant differences exist between 
the observed site and background datasets. ' he Gehan/Wilcoxon Rank Sum test, the Quantile test. and 
the Slippage test are used for these evaluati ns(Gilbert 1987, 0312). The Gehan modification of the 
Wilcoxon Rank ~um test is best suited for a$Sessing complete shifts in distribution, whereas the Quantile 
test is better suited for asseSsing partial shiff). ·The Slippage test determines the probability of the 
observed number of site concentrations bei~JJ greater than the maximum background concentration, 
given that the site data originates from the s.ame distribution as the background data. Among the three 
tests, most types of differences between di~'butions can be determined. Observed significance levels 
(p-values) are reported for the tests. The;p- alue is·the probability of observing data at least as different 
from the typical background data as the act· at; observed site data, if the site concentration distribution is 
the same as background. If a p-vatue is tes$than 0.05, then there is reason to suspect that there is a 
difference between the background arid site distributions: otherwise, no difference is indicated and the 
site concentrations. are not statistically different than background. These tests are pertormed 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 Effects on Data Comparisons 
UTLs UTLs 

(mg/kg) Jmg/kg) 

I Aluminum 38700 123000 No Effect 

I Antimony 1.0 2.5 No Effect 

I Arsenic 7.82 11.6 No Effect 
3.9 (sediment) PRS 18-012(b); Sample Location 18-1666; Sample 10 AAB5292; Sample value 

of 7.6 mg/kg is above the current sediment background UTL. 
Barium 315 1140 PRS 27-002; Sample Location 27-1009; Sample ID AAB2478; Sample value 487 

mg/kg above current background UTL. 
141 (sediment) PRS 18-012(b); Sample Location 18-1666; Sample ID AAB5292; Sample value 

of 384 mglkg 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, AABS208, AAB5209, 
AAB5210, and AAB5211; Sample values 294 mg/kg, 247 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 AAA5910, AAA5911, 
AAA5914, AAA5917, AAA5918, AAA5920, and AAA5925; Sample values 210 
mg/kg, 240 mg/kg, 210 mg/kg, 150 mglkg, 240 mglkg, 160 mg/kg, and 200 
mg/kg are above the current sediment back_ground UTL. 

Beryllium 1.95 3.31 No Effect 
1.4 (sediment) PRS 18-012(c); Sample Location 18-1048; Sample 10 AAB5844; Sample value 

of 1.6 mg/kg is above the current sediment background UTL. 

I Cadmium 2.7 2.7 No Effect 
Chromium 19.3 34.2 PRS 18-003(b); Sample Location 18-1135; Sample ID AAB4505; Sample value I 

of 46.2 mg/kg above current background UTL; PRS 18-003(d); Sample Location 1 

18-1195; Sample IDs AAB4591, AAB4595; Sample vai•Jes 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 mglkg 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 
abov~ the current background _UT_I...__ __ 

-~------- --·-· ·-

I • Background UTLs are for the A.B. and C soil honzons. 
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, 
COMPARISON OF OLD AND CURRENT BA 

c 

Analytes Current Background Old Background Effects on Data Comparisons 
UTLs UTLs 

(mg/kg) (nig/kg) 
Chromium 8.8 (sediment) 34.2 PRS 1 a.-01 ~(b); Sample Location 18-1666; Sample ID AAB5292; Sample value 

35.2 mglkg above the currellt~imellt background IJTL; PRS 11.012(c); 
Sample L9cat1on 18·11).48; Safl1ple ID AAB584.4; sample value 10 mglkg Is 
above .the current: sediment background UTL; Wetlands; Sample Locations 36-
2001; 36'-2P04;3~2005,36-2()()7., 3$-2008, 36,.2009, 36-2013, and 18·2004; 
Sam'pie ID~A,AAS904; Jl.AA5910, MA5911, AM5914,AAA5917, AAA5918, 
AAA5924l andAM5938;;"sampie values 10 niglkg: 16 mglkg, 10 mglkg, 11 
mglkg, ·8.9 mglkg, 9.9 mg/kg; 9.5 mgJkg, and 9.0 mg/kg are above the current 
sediment baCkground UTL. 

I Cobalt 19.2 51.1 .No Effect 
5.2 (sediment) PRS.010(b); Sample Location 18-1754; Sample ID AAB5222; Sample value 13.1 

mg/kg Is above the current sediment backaround UTL. 
Copper 15.5 15.7 . . . · · · · No" Effect 

9.85 (sediment) PRS..010(b)~Siri1PJe·Locatlons 18-1297, 18-1298, and 18-1754; sample IDs 
AAB47.12;,AJ\B4713,and AAB,5222;Sampfe values 9.5 mg/kg, 10.2 mg/kg and i 
13.1 mg(ltg are above the. current sediment background UTL; PRS 11-010(e); ! 
Sample t.ocation 18-1732; 18-1733, ·and 18-1736; sample IDs AAB5249, 
AAB5250, and AAB5253; Sample 'value$ 14.4 mglkg, 11.9 mglkg and 11.8 mg/kg 
are above the eurrent sediment backaround UTL. 

Iron 21300 35600 "' No Effect 
Lead 23.3 39 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 IDs AAB2492, 
AAB2499, AAB2501, AAB4367, AAB4374, AAB4409, and AAB4420; Sample 
values of 32.2, 36.4, 37, 27.2, 31.5, 25.8, and 29.3 mglkg are above the current 
background UTL. 

--------- --- -
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TABLE 1 
-- COMPARISON OF OLD AND CURRENT BACKGROUND UPPER TOLERANCE LIMITS (UTLsr 

Continued 

Analytes Current Background Old Background Effects on Data Comparisons 
UTls UTLs 

(mg/kg) (mg/kg) 
Lead 13.8 (sediment) 39 PRS 18-012(b); Sample Location 18-1667; Sample 10 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 IDsAAB5205, AAB5206, AAB5207, AAB5209, AAB5210, and 
AAB5211; Sample values of 26, 28, 25, 26, 34, and 27 mglkg 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 mglkg, 26.4 mg/kg, 35.4 mgtkg, 
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 IDs AAA5903, 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 mglkg, 35 mg/kg, 
27 mg/kg, 25 mg/kg, 25 mg/kg, 18 mglkg, 30 mg/kg, 38 mg/kg, 20 mg/kg, and 16 
mg/kg are above the current sediment background UTL. 

Manganese 490 (sediment) 1030 PRS 18-012(b); Sample Location 18-1667; Sample 10 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 mglkg and 658 mg/kg are above the current sediment 
background UTL 

I Mercury 0.1 0.1 No Effect 
Nickel 15.2 26.7 PRS 18-003(b); Sample location 18-1135; Sample 10 AAB4505; Sample value 

22.6 mg/kg is above the current background UTL; PRS 18-003{d); Sample 
Location 18-1195; Sample 10 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 j 
above the current background UTL. _ _ _ 
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TABLE 1 - COMPARISON OF OLD AND CURRENT BACKGROUND UPPER TOLERANCE LIMITS (UTLs)* 

Analytes Current Background Old Background 
UTLs UTLs 

(mg/kgl_ (mg/kg) 
Zinc 62.1 (sediment) 101 

-- ---~-

... ______ a_,_~~ .. -·--

Response to the NOD 
, Jor_TAs -1S:and -~7 ·' 

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, AAB5210, AAB5211, AAB5219, AAB5220, 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 AAB5251; 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, 
AAA5910, 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. 

-9- :--· .EPJ!_IE,R: 97-145,. 
._ ,( 

' 

I 
! 

··~ ·_~f r··~~-

~~--:· -~~ 

~ 
~ 

~ 
~-

-~ 
.} 

-U 

• .. <!~ 

~ .. .,;.; ,-•;: 



~~7~r''?~~W8#~:~ey~~~""'"'·~·j?"",_,····~,.i 
:,;:'J: : : . COMPARISON OF BACKGROUND UTLs TO SITE-SPECIFIC BACKGROUND VALUES FOR SOILS ~-

1.~··· Analyte Bac~:"ro-=•!!~ues Old SOII~ground aa::.:=~~ : 
m/k m/k m ' 1 

~-~ ' 

~j·~~: ;~.~ .\ 

~· 2.9 11.6 7.8 ,--
116 1140 315 ~:} 

0.48 3.31 1.95 ~·'\ 
54.2 34.2 19.3 

3.04 51.1 19.2 
15.3 15.7 15.5 
9.2 39 23.3 

375 1030 714 
0.05 0.1 0.1 

12.2 26.7 15.2 
0.49 1.7 1.7 
1.7 0.9 1.0 

17.3 66.2 41.9 
41.8 101 50.8 

TABLE3 
COMPARISON OF BACKGROUND UTLs TO SITE-SPECIFIC BACKGROUND VALUES FOR 

SEDIMENTS 

Analyte Site-Specific Background 
Values 
mlk 

Current Sediment Background UTLs 
(mg/kg) 

130 141 
1~ 1A 
ao 8~ 

NO 52 
NO 9.85 
13 13.8 

NO 490 
NO 0.1 
~9 10 

NO 1.7 
NO 1~ 

. Vanadium NO 21.3 
Zinc 69 62.1 

a NO = not detected in sediment , 
b Site-wide sediment background value is not available: therefore, soil background UTL is used .. 
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fABLE4 

COMPARISON OF INORGANIC CHEMICALS WITH CONCENTRATIONS AT OR ABOVE BACKGROUND SCREENING VALUES FOR THE 
WETLANDS 

Sample ID Location ID Depth Barium Beryllium Chromium Lead Nickel Silver Zinc 
(in.) (mg/kg) (mg/kg) (mg/kg) (mglkg) (mg!kg) (mg/kg) (mg/kg) 

SAL N/A N/A 5300 Not Applicable 210 400 1500 380 23000 
sediment UTL N/A N/A 141 1.4 8.8 13.8 10 Not Available 62.1 

I site~specific N/A NIA 130 1.0 9.0 13 7.9 Not Available 69 
background 

I AAA5903 36-2000. 6-18 110 0.8 7.8 20 7.6 1.Q{Ul 57 

I ·AM5904 36-2001 6~18 110 0.9 10 18 6.0 1.0(U) 90 

I AAA5910 · 36-2004 .6-18. 210. 1.4 16 41 14 1.8 110 

I AAA5911 36•2005 6-18 240' 1.0 10 27 12 1.Q{Ul 68 
·1 .·· · AM5912 - ·;~2006 6-18 '68 0.6 5;8 16 6.0 1.0(U) 46 

I AAA5914 36-2007 6-18 . 210 .. 1.3 11 35 14 1.0(U) 84 

I AAA5917 36-2008 6-18 150 1.0 8.9 27 12 1.01Ul 55 

I AAA5918 36-2009 6-18 '240 1.0 9.9 25 13 1.0(U) 61 

I AAA5919 3~2010 6-18 .140 0.9 8.1 25 11 1.0(U) 50 

I AAA5920 3S:.2011 6-18 160 0.9 7.6 18 11 1.0(U) 46 

I AAA5923 36-2012 6-18 100 0.8 8.4 20 7.0 1.0(U) 55 

I AAA5924 38~2013 6-18 130 1.0 9.5 30 12 1.0(U) 50 

I AAA5925 36-2014 6-18 200 1.3 13 28 12 1.0(U) 68 

I AAA5926 36-2015 6-18 100 0.7 6.9 20 6.9 1.0(U) 39 

I AAA5930 36-2017 6-16 80 0.7 4.6 16 2.0(U) 1.0(U) 55 

I AAA5932 36-2019 6-18 72 0.6 4.7 13 4.0 1.01UJ_ 64 

I AAA5938 18-2004 6-18 110 1.0 9.0 11.0(U) 7.9 1.0(U) 46 
-- -------,-Not!!:-Boxes with darkened borders indicate concentrations detected at or above the background UTL. 
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Comment 1.a.v. LANL shall clarify which land use scenarios were used to generate SALs for each of 
the Muffiple 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 evaluat1on of risk 
based on a most likely exposure scenario. In response to this Notice of Deficiency (NOD) comment. 
LANL shall submH 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 shalliprovide 
an explanation of the methodology and the calculations used to derive the SALs. I 
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 tor 
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 d!ses 
(RIDs) 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 arefprotective 
of humans over a lifetime. The PRGs correspond to a fixed level of risk (1 0~ 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 Solidfwaste 
Management Units.· SubpartS (EPA 1990, 0432), provided that sufficient. adequate, and appfoved 
toxicity data are available to calculate RfOs or cancer slope factors. For those chemicals that ~o 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 andtor 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. 

1 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 TA-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. 1017). 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 
for TAs -18 and -27 
1071")7 Q71": 
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EPA (US Environmental Protection Agency), .May 1994; •tntegrated Risk lnfonnation System {IRIS)," 
Office of Science and Technology, National Technicallnfonnation 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, 1017) 

Miller, 1. 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 tor the Environmental 
Protection Agency, Oak Ridge, Tennessee. (Miller 1994, 1169) 

' 



-!~~;~=~·.:r~ :<.~~,~~~-=~-r-::---.' ,~, ,·'~: .. ~ ..... - ··.:. ·; ·~ ... ··;"".?1:"..-'"7 . ..,_, --~-~--.::n7f_~,.,._._-:::·~·:r"'·~~~ .. ~~~~.::.-s-~~~~0~~~~~~-.;:.~~~,...~-. .....---.r-~......--
... c .•• 

,~~~·~· : 
TABLE& 

COMPARISON OF OLD, CURRENT, AND SITE..SPECIFIC BACKGROUND UTLS AND OLD 
AND CURRENT SALS FOR INORGANIC CHEMICALS DETECTED IN SOILS 

AND SEDIMENTS AT TA·11 

Analyte Site..Specific Old Background Current Old Current 
Background Soil UTL Background UTL SAL SAL 

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

Aluminum 12100 NA• 123000 38700 11800 NA 77000 
Antimony NA NA 2.5 1.0 1.0" 32 31 
Arsenic 2.9 NA 11.6 7.8 3.9 NA NA 
Barium 116 130 1140 315 141 5600 5300 

Beryllium 0.48 1.0 3.31 1.95 1.4 N~ NA 
Cadmium NA NA 2.7 2.7 2.7" 80 38 
Chromium 54.2 9.0 34.2 19.3 8.8 ~ 210 

Cobalt 3.04 NA 51.1 19.2 5.2 NA. 4600 
CoJ)per 15.3 NA 15.7 15.5 9.85 3000 2800 

Iron 13200 NA 35600 21300 14400 NA NA 
Lead 9.2 13 39 23.3 13.8 400 400 

Manganese 375 NA 1030 714 490 11000 3200 
Mercury 0.05 NA 0.1 0.1 0.1" 24 23 
Nickel 12.2 7.9 26.7 15.2 10 1600 1500 

Selenium 0.49 NA 1.7 1.7 1.7" 400 380 
Silver NA NA 1.61 NA NA 400 380 

Thallium 1.7 NA 0.9 1.0 1.0u 6.4 5.4 
Vanadium 17.3 NA 66.2 41.9 21.3 560 540 

Zinc 41.8 69 101 50.8 62.1 24000 23000 
a -NA - not available 
t> If sediment background UTLs are not available, the soil background UTL is used. 
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TABLE 6 (continued) 
COMPARISON OF OLD AND CURRENT SALS FOR ORGANIC CHEMICALS nc"Tei'•Tc'""IN SOILS 

AND SEDIMENTS AT TA-18 

Analyte 

• The EPA Region 9 theoretical saturation concentration for soil (designated as ·sat• in the 1996 EPA Reg1on 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. i 

b NA = not available \ 
c Toxicity criteria are not available for 2-amino-4.6-dinitrotoluene and 4-amino-2,6-dinitrotoluent therefore, the 
toxicity criteria for 2,6-dinitrotoluene were used as surrogates based on similarity of chemical stfcture 
11 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. 
1 Toxicity criteria are not ayailable for phenanthrene; therefore. the toxicity criteria for anthracene were used as 
sum>gates based on similarity of chemical structure. I 

1 

( 
\ 

-16- EMlER: 97-145 



I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TABLE 7 
COMPARISON OF OLD SALS AND WATER QUALITY STANDARDS FOR ANALVTES 

DETECTED IN GROUNDWATER AND SURFACE WATER AT TA-18 

Anaryte Site-specific Old Water Quality Standards 
Groundwater SAL 
Background 

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

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

Antimony NA 6 NA 6(0\N} 
Arsenic 4.8 50 100 (HH) 50 (OW & DWS) I 200 (l W) 
Barium 214 2000 1000 (HH) 2000 (OW) 

Beryllium 1.8 4 NA 4{QVII) 
Cadmium NA 5 10 (HH) 5_(0\N} /10 COWS) /50_{LW)_ 
Chromium 19.1 100 50 (HH) 100 (OW) /50 (OWS) /1000 

(LW) 
Cobalt 7.4 NA NA 1000 (LW) 
Copper 25 1300 1000 COWS) 1300(0W}/500(L\N} 

Iron 15827 NA 1000 (HH) 300 (OW) 
Lead 14.1 50 50 (HH) 15(0W)/50(0WS)/100(LW) 

Manganese 523 180 200 (OWS) 50 (OW) 
' 

Mercury NA 2 2 (HH) 2 (OW) /10 (LW) /0.012 (WH) 
Nickel NA 100 200 {IU) 100(DW) I 
Silver NA 170 SO CHH) 100(0W)/50(0VVS) 

Thallium 3.9 2 NA 2(0\N} 
Vanadium 27.5 240 NA 100(LW) 

Zinc 64.3 10000 10000 (OWS) 5000(0W)/25000(LW) 
Acetone NA 3500 NA NA {610)• 

2-Amino-4,6-DNT 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 100 (0\N} 
1 ,2-0ichloroethane NA 5 10 (HH) 5(0\N} 
Di-n-butyl phthalate NA 3500 NA NA ~3700} 8 

1 ,3-0initrobenzene 0.62 3.5 NA N/1! (3.7) 8 

2 .4-0initrotoluene 0.09 NA NA NA 73) 8 

HMX 2.84 1800 NA NA 1800) a 

Nitrobenzene 0.93 18 NA NA (3.4)" 
m-Nitrototuene NA 350 NA NA 370)d 
o-Nitrotoluene 3.66 350 NA NA 1(370) 8 

p.Nitrotoluene 0.82 350 NA NA'{370)d 
ROX 2.15 3.2 NA NA{0.61l8 

TETRYL 0.12 350 NA NA 
1 ,3,5-Trinitrobenzene 1.3 1.8 NA NA (1.8) 8 

2,4,6-Trinitrotoluene 0.12 12 NA NA (2.2)" 
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 I 
WH = Wildlife Habitat Standard 
a EPA Region 9 PRG for tap water rs presented rn parentheses. 

Response to the NOD 
for TAs -18 and -27 
J9712797G 
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TABLE I 
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 
_(mglk.Ql (mgfkg) (JJg/L) 1 (IJg/L) 

Barium 130 141 82 200Q(OW)/1 OOO(L W) 
Beryllium 1.0 1.4 NO I 4.0(0W) 
Chromium 9.0 8.8 NO 1 OO(OW)/SO(OWS)/ 

! 1000(LW) 
Lead 13 13.8 3.0 1 S(OW)/SO(DWS)/ 

100(L\IV) 
Nickel 7.9 10 NO 100(0W) 
Zinc 69 62.1 NO SOOO(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 mglkg). 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 
IJg/L, 374 IJg/L, and 203 1Jg/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 IJQIL). 
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 IJQ/L, 79 IJg/L, and 1440 IJQ/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 standards1are based on the dissolved metals. Arsenic, barium, chromium. 
copper, nickel. and zinc were detected in the groundwater at concentrations of 19.4 IJQIL, 734 IJg/L, 43.6 
IJg/L, 39.4 IJQIL, 32.1 IJg/L, and 228 IJQ/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 15.31Jg/L and 65.91Jg/L, respectively. These inorganics do not have grbundwater 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 screeningfassessment (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 onsimilar compounds detected in the settling pit [PRS 18-003(a)J. 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'S 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 10-4to 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 dete~·on limits for the COPCs (0.36 mg/kg to 0.41 mg/kg for each 
analyte). Individual cancer risks were ldulated by dividmg the median detection limit (0.37 mptkg) and 
maximum detection limit (0.41 mg/kg) for each COPC by the respective industrial PRG (EPA 1996, 
1351). This resulted in estimated can r risks of 2X10.s. 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.s. which is in the middle of USEPA's 
target risk range. indicating that there is no unacceptable risk to human health under the industrial 
scenano. In addition, since these analytes were not detected m 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 moritoring wells located throughout TA-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 IJg/L) and above the USEPA and New Mexico Drinking Water Standards of 5 IJg/L (Table 3). 

The application of ~urrent background!UTLs and SALs. and the water quality standards, did not affect the 

conclusions for this PRS. 
1 

1·. 

PRS 1B-003(b) 

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 mgtkg) in one subsurface soil 
sample. but was below the old backgrqund UTL (101 mgtkg). 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 com~rison stage. 

Lead, manganese. and zinc were detel·ed in the filtered groundwater samples at concentrations of 6.8 
~g/L, 125 IJg/L, and 33.8 IJg/L, respecttely, which are below the respective groundwater standards tor 
these inorganics (Table 7). Aluminum and iron were detected in the filtered groundwater samples at 
concentrations of 7890 IJQ/L and 6000 IJQ/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 ~g/L and 15,827 IJgiL, respectively), mdicating that existmg 
conditions at this site exe:eed the standards. Barium, nickel, and zinc were detected in an unfiltered 
groundwater sample at cc?ncentrations Qf 308 IJQ/L, 11.3 IJQ/L, and 83.5 IJQfL, 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 !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 IJQ/l. This 
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inorganic does not have a groundwater or drinking water standard, but does have a standard for livestock 
watering (Table 7). The detected concentration was below the livestock watering standard for this 
inorganic. 

I 
The MCEs were recalculat~ because of t~e current SALs (Table 9). The nonnalized sum for the 
noncarcinogenic effects category is 0.2, which is below the target value of 1.0. The nonnalized 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 mglkg 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 theii" current SALs (Table 6). The organic, 1,2-dichloroethane, was 
detected at a concentration (6 ~g/L) below the NMWQCC Groundwater Standard for human health (1 0 
tJQIL) and above the USEPA and New Mexico Drinking Water Standards of 5 ~g/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 perfonned 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.o (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 mglkg, respectively) were either less than or similar to 
the detected concentrations for the COPCs (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 10.o for each COPC (2X10.o to 4X10.s, 4X10.s 
to 1X1o·5• and 3X10"7 to 1X10 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 6X1 o.s to 2X1 o·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. 

EM/ER: 97-145 

I 

"· 
'{': 



' ' 

TABLE 9 
MULTIPLE CHEMICAL EVALUATION- PRS 18.003(c) 

Analyte 

PRS 18.003(d) 

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 concentrati<3!s of 60.8 mg/kg, 56.2 mg/kg, and 54.4 mg/kg, which are above their 
respective current background UlJLS (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 IJQ/L, 2.8 ~g/L, and 307 j.Jg/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 IJQ/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 j.Jg/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 j.Jg/L) above the NMWQCC 
Groundwater Standard for human heaHh (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 11..003(f} t 
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.~· mglkg) (Table 1), but was below the old background UTL (34.2 
mglkg). Statistical comparison of he site data set to the background data set for chromium indicated that 
it was not statistically greater tha 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 ~giL, 187 ~giL, and 211 ~g/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 ~g/L, 974 ~g/L, 67.8 ~giL, 44.6 ~giL, and 313 ~g/L, respectively, which are 
below NMWQCC groundwater standards as well as the USEPA and New Mexico Drinking Water 
Standards for these inorganics (Table 7). iChromium. lead. and manganese were detected in an 
unfiltered groundwater sample at concentrations of 80.5 ~g/L, 90.8 ~giL, and 2390 ~giL, 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 ~g/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 ~g/L and 115 ~g/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. lin lieu of a baseline risk assessment, the COPCs retained by the 
screening assessment were comf,red to the EPA Region 9 PRGs for an industrial scenario (EPA 1996, 
1351). This preliminary risk eva I ation was performed to provide an indication of whether the 
concentrations of these COPCs sea potential risk to human health. i.e., cancer risk was greater than 
EPA's target:risk range of 10 ... to o-6 (EPA 1990, 0559), which is an acceptable and conservative 
approach forlscreening sites (EP 1996, 1351). The comparisons found that the individual industrial 
PRG values (0.26 mg/kg, 0.097 ~g/kg, and 0.26 mg/kg, respectively) were less than the detection limits 
for the COPCs (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 'iY the respective industrial PRG (EPA 1996, 1351). This resulted in cancer risk ranges greater 
than 10 forleach COPC (1X10-6to 7X10-6, 4X10-6to 2X1a·5• and 1X10-sto 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-sto 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 industriai 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 ~g/L in the groundwater. No water quality standards are 
available forl

1
. acetone, but the concentration is below the EPA Region 9 PRG for tap water for this organic 

(Table 7). 
I 

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

I 
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PRS 18-003(g) 

No inorganics were initially detected in the soil above the old soil background UTLs. C romium and zinc 
were detected at concentrations of 34.3 mglkg and 51.5 mg/kg, whiCh are above their pective current 
background UTLs (19.3 mg/kg and 50.8 mg/kg) (Table 5), but were below the old back ound UTLs (34.3 
mglkg and 101 mg/kg). Statistical comparison,s of the site data sets to the background ata sets for 
these inorganics indicated that they were not jatistically greater than background (p-v ues >0.05; see 
response to comment 1.a.iv for a discussion o statistical evaluation). Therefore, chro ium and zinc are 
not carried forward to the SAL comparison sta ·e. 

I 

The organic, 1.1,2-trichloro-1,2,2-trifluoroetha e. was detected in one subsurface soil s mple at a 
concentration of 0.013 mg/kg. The old SALs did not include a SAL tor this compound, ut the current 
EPA Region 9 PRG Table does provide a vatu\, that can be used as a SAL (Table 6). he current SAL 
for this compound is 21,000 mglkg, which is s~veral orders of magnitude above the de cted 
concentration. Therefore, this compound. cant eliminated from further evaluation. 

The application of current background uJLs a d SALs, and the applicable and appropn te water quality-
standards, did not affect any other conclusion for this PRS. · 

PRS 18-003(h) 
1 t . 

The results of the screening assessment using the current New Mexico groundwater st dards 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 com paris ns or the 
conclusions for this PRS. 

PRS 18-012(b) 

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

I 
All of the inorganics that were carried forward to the SAL comparison stage were belo the current SALs, 
except for arsenic as mentioned above. As a ~esult of the current background UTLs a SALs, the MCE 
for the non carcinogens was recalculated (T abfe 1 0). The normalized sum is 1.2. whic is above the 
target value of 1.0. The same inorganics as initially discussed in the RFI Report, anti ony, copper, lead, 
and mercury, are retained as COPCs in addition to arsenic. Because only a few samp s were collected 
at this PRS and the sampling was biased towards the most likely contaminated areas, baseline risk 
assessment is not conducted. In lieu of a baseline risk assessment. the COPes retain d by the 
screening assessment (arsenic, antimony, cadmium, lead. and mercury) were compar d to the EPA 
Region 9 PRGs for an industrial scenario. This preliminary risk evaluation was perfo ed to provide an 
indication of whether the concentrations of these COPes pose a potential risk or haza to human health. 
i.e .. cancer risk was greater than the 104 to 10-s target risk range. or the hazard quotie ts were tess than 
or greater than one (EPA 1990, 0559). This is an acceptable and conservative approa h for screening 
sites (EPA 1996, 1351). I 
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Comparison of the maximum detected values fqr the noncarcinogenic inorganics (11.6 mg/kg, 2.7 
mg/kg, 164 mglkg, and 2.8 mg/kg, respectively) to their respective industrial PRGs from the EPA R egion 

well 9 PRG Table (680 mg/kg. 850 mg/kg, 1000 mg/kg, and 510 mglkg) indicates that these metals are 
below the individual PRG values. In addition. the cumulative hazard analysis for the four inorgani 
which is determined by adding the fractional contributions of each inorganic (i.e .• the maximum det 

cs, 
ected 
alue 
mum 
on9 

of 1.0, indicating no hazard to human health under the industrial scenario. Comparison of the maxi 
detected concentration of arsenic (7.6 mglkg) to the industrial PRG (2.4 mg/kg) from th EPA Regi 

value divided by the PRG), results in a hazard index of 02. The hazard index is belowthe target v 

PRG Table found that the individual PRG value was less than the maximum detected ncentration 
The cancer risk was estimated by dividing the maximum concentration of the COPC by;the industri al 
PRG {EPA 1996, 1351). This resulted in a cancer risk of 3X10~for arsenic, which is atthe lower e nd 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, benz O(b) 
hout 
t 

fluoranthene, chrysene, pyrene. etc. belong, have been sporadically deteded at many PRSs throug 
the Laboratory. There is typically no specific source of PAHs attributable to the process activities a 
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 at. 1984, ER 10 No. 55634; Edwards 1983, ER 10 No. :55636). In 
cases, these chemicals are detected in areas influenced by these types of non-PRS-related source 
e.g., stormwater outfalls, ditches next or near paved driveways or roads. etc. The PAHs are elimin 

most 
s, 

in many cases, based on available site information, because only those chemicals believed or sus 
of being associated with a relea~ from a PRS as a result of site activities are retained and subject 
the screening assessment pro~. 

ated, 
peded 
edto 

The outfall at PRS 18-012(b) receives discharge from several sources, including floor drains. sinks. a 
002). 

vity, 
welding quench tank, and runoff from the asphalt and tar roofs (LANL 1993, 1085; LAS!.: 1955, 16-0 
Because the only likely source of PAHs is the runoff from the asphalt roofs, a non-PRS-related acti 
the PAHs detected at the outfall are eliminated as COPes and should not be subjected to the risk-b 
screening assessment. ·~ 

a sed 

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

TABLE10 
MULTIPLE CHEMICAL EVALUATION- PRS 18-012(b) i 

Analyte Maximum Sample Soil SAls Nonnalized Values 
Values l (mg/kg)' (mg/kg) 

t ::t\itr(:\i));t~f~~~~i~i\~l~~JPt~~~~t~~?~~#@Wt~:~iM*W~~~:t.~~(\M~~~~l81i)ilf~DQ·· .::)':: :.:>:::' :?::i: :::;:)}:f.\r:·,,:/\'' 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Antimony 11.6 l· 31 0.37 
Barium 384 I 5300 0.07 

Cadmium 2.7 I 38 0.07 
Copper 418 . 2800 0.15 • 

Lead 164 I 400 0.4, 
Mercury 2.8 i 23 0.12 

Silver 2.6 ' ,, 380 0.0~ 
Zinc 616 . 23000 o.oa t 

Total 1.< 
Note bolded analytes are retamed as COPCsr 

PRS 11-012(<) I I .. 
i 

No inorganics were initially deteded above the old soil background UTLs. Beryllium. c 1romium. le 
and zinc were detected at concentrations Of 1.6'mg/kg, 10 mg/kg, 19 mg/kg, and 63 m /kg respecti 
which are above the respective background UTLs for sediment (1.4 mg/kg, 8.8 mg/kg, ~3.8 mg/kg, 

ad, 
vely, 
and 
I 62.1 mg/kg) (Table 5). These inorganics tlad been eliminated because they were below the old soi 
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· 39 mg/kg, 101 mglkg) and no _,.,m~1r~nbi!1Ck!~ro1und 
values were available at the time of · RFI Report. Statistical comparisons of 
background data ·sets for these inorganics could not be performed because too 
collected. Therefore, chromium, lead, and zinc are carried forward to the SAL 
beryllium is retained as a COPC because the SAL is below the background UTL. 
of the other inorganics to background was not affected by the sediment l"'~r·ltnr·nur;n 
I i 
All of the inorganics that were canied 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 
~valuation. 
I ! 

Because only a few samples were collected at this PRS and the sampling was biased t ards the most 
fikely contaminated areas. a baseline risk assessment was not conducted. In lieu of a seline risk 
assessment. the COPC retained by the screening assessment (beryllium) was c-.o~pare to the EPA 
~egion 9 PRG for an industrial scenario. This preliminary risk evaluation was perform 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 10""to 10-e target risk range (EPA 1990, 0559), which is an acceptable 
and conservative approach for screening sites (EPA 1996, 1351). 

Comparison of tt~e maximum detected concentration of beryllium (1.6 .m2/kg) to the in~strial P~G (1.1 
mg/kg) from the EPA Region 9 PRG Table based on a cancer risk of 10· found that the dividual PRG 
value was less than the maximum detected concentration. The estimated cancer nsk s calculated by 
dividing the maxi!'flum concentration of the COPC by the industrial PRG (EPA 1996. 13 1). This 
resulted in an estimated cancer risk of 2X10-6for beryllium, which is at the lower end oflSEPA's target 
risk range, indica~. ng that there is no unacceptable risk to human health under ther.·ndu rial scenario. 

\ TABLE 11 ' . 
•. MULTIPLE CHEMICAL EVALUATION- PRS 18..012(c) · 

Analyte Soil SALs 

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 nd were carried 
forward to the SAL comparison stage in the RFI Report. The comparison to the current ackground 
UTLs resulted in one additional lead concentration and two additional zinc concentration's being above 
the UTLs (Table 5). However, these soil concentrations were Jess than the concentratiohs 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 
canied forward to·the SAL comparison and the MCE was recalculated (Table 12). l 
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, be o(a)anthracene 
and benzo(b)fluoranthene are retained because they are at concentrations greater than lheir current 
SALs, rather then retained by the ·MCE as described in the RFJ Report. The remaining organics are less 
than the current SALs and are submitted to the MCE (Table 12). ' 
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r The nonnalized sum for the noncarcinogenic MCE was 0.1 and for the carcinogenic 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 bas31ine risk assessment was not conducted. In lieu of a baseline risk 
assessment. the COPes retained by the screening assessment [benzo(a)pyrene. benzo(a)anthracene. 
and benzo(b)fluoranthene] werepompared to the EPA Region 9 PRGs for an industrial scenario based 
on a cancer risk of fi0-6. This preliminary risk evaluation was pertonned to provide an indication of 
whether the concentrations of thlse COPCs pose a potential risk to human health. i.e .• the cancer risk 
was outside of USEPA's target k ra~ge for health protectiveness of 10"" to 10-a (EPA 1990, 0559). 
which is an acceptable and con rvative 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 in\:iustrial PRG (0.26 m~/kg, 2.6 mg/kg, and 2.6 mg/kg) (EPA 1996, 
1351). This resulted in estimated cancer risks of 3X10 . 3X10'7, and 4X10'7 for benzo(a)pyrene. 
benzo(a)anthracene. and benzo{i>)fluoranthene, respectively. In addition. the cumulative risk obtained 
by adding the individual cancer risks resulted in an overall estimated risk of 4X10-6, which is at the tower 
end of USEPA's target risk rang~. indicating that there is no unacpeptable risk to human health under the 
industrial scenario. In addition. none of these anatytes have beeri detected in the groundwater 
monitoring wells located throughout TA-18. 

~ TABLE12 

Analyte 

MULTIPLE CHEMICAL EVALUATION- PRS 18-013 
I 

Maximum Sample 
Values 

Soil Normalized Values 

'~-=~~~---+----~~--~~----~----+-----~~----~ 
lr-~~~~~r-~~~---r--~~~--+-----~~--~ 
'r---~~--~r-~~~---r--~~~--+-----~~--~ 
'r----=~----r---~----_,----~~---+----~~--~ I 
1ns.• .,: •··=:·•·ill~··=. •51···= 
'~===-t-------=-==----+-::-:-----r-----=-=-:-
lr---~==~--T----=~--~----~-----+----~~--~ 
'~----------~----------~--~~----~----------~ I The application of current background UTLs and SALs did not affect the conclusions for this PRS. 
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PRS 18..002(a) 
I 

No inorganics were initially detected above the old soH 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 mglkg) (Table 5), but below the old background UTL (101 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 inorganics to background was not affected by the current background values. 

t 
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 wa
1
s 0.4, which is below the target value of 1.0. 

Therefore. the analytes in the MCE are eliminated from further evaluation. 

Analyte Nonnalized 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 rng/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. 

Response to the NOD 
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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, dnd HMX, are 
submitted to the MCE for noncarcinogens. 2,4,6-Trinitrotoluene is not submitted to the MdE because it 
is the only carcinogen below its SAL and is eliminated from further evaluation. I 
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 COPes and the other analytes in the MCE eliminated 
from further evaluation. ! 

Analyte 

'FJ.·· ~~ 
I 2-Amino-4,6-

dinitrotoluene 

TABLE 14 
MULnPLE CHEMICAL EVALUATI - PRS 27..002 

Maximum Sample 
Values 

0.68 

Soil 

65 

Nonnalized Values 

0.01 I 4-Amino-2,6-
dinitrotoluene 

,r-~==~--r-~ru---~--~~--~---n~--~ 

'~--~~--~--~~--~~~~--~----~~--~ 
'~--~~----~--~~~--~----~~---r----~~----~ 
'r---~~----~--~~-----r--~~----r-----~~--~ 
'r---~==----~--~~-----r--~~----~----~----~ 
'~----------~----------~--~~~--~----------~ 

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 M.e .. the cancer risk was outside or USEPA's 
target risk range for health protectiveness of 10-4 to 10 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 (104 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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·~~\i1~;:~.y~~·ir~~~~;•;::~t~'/··;p0f~:J1;:''B~/:f;~~~{:[s~1f1~;·:~:;p:y8'~,:~~l~~;:y~~W~1~:;rr::r;~:7tb:F~:-: ~~<·: .. ~·~-~-:- ... . . . 
~~~~~:,;~-:;: ,·:.. ' ;aet~ed.-eon~l_'l!ration ~f'eactrCbPC .t»Y the r8$pealve indu$triat' PRG (EPA 1996, 1351). This resulted 
~~:~_;;::: . In an est1mat~ cancer nsk for ROX of ~1 0~ and hazard quotients less than one for Chromium and lead 
~(:>: (0.2 rmd 0;3, re~tvely)~ Because ofthe large·amount·otdata collected and the relatively large area 
. ~.:·:.;, of this PRS. t~e exposure poli:lt concentration is better represented .by calculating the 95% upper 
:, ;_: · · confidenCe lim I' (UCL) ofthe<~rithmetlc me-n. The 95% UCLs for the COPCs are o. 7 mglkg, 8 mg/kg, 
~]; and 29.5 mglkg for ROX,· chromium, and lead, respectiveJy. Using the 95% UCL for ROX, chromium, 

and lead, .the cancer risk for ROX.is 4X1 o-e and the hazard quotients are 0.02 and 0.03 for Chromium and 
lead, respectively: The cumulative risk did r)ot change because only one carcinogen is of concern, while 
the hazard indices for chromium and lead ra'nge from 0.05 to 0.5, indicating that there is no unacceptable 
risk to human.health under the industrial scenario. 

PRS 11-®S(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 18-010(b) 

Manganese ancl zinc were· detected above the old soil background UTls. Barium in seven sediment 
samples, C:Obaltin one ~irrient sample, copper in two sediment samples, lead In six sediment samples, 
marlg&ne5e ;~'three s8dirnerttsamples;· and ,zinc in .two SQU and seven sediment samples were detected 
at. o>ncentrat!oj'ls; above t~e-~ sediment and soli ba~gi:Ound.UTLs (Table 5). These concentrations 
We~' originalt,y~eJII!dnatectbj~u~ they \Yere ]ess than th~ bac:)kgi'Qu.nd t.m,..s available at the time of the 
,report: ~Stati$ti(ijl_l:(:c)mpa~J'!f.oHhe sit~-data sets to:the:J)a~rolmd data ~ts indicated that banum, 
CQQ&It,. c:qpPef,~iea(liand ~aogane5e W,ere .not.statisticatij:_greater thari ·background· (p-values >0.05). 
~~~~ zin~;~ ~a~~¢pity·gr8.fe~lhan~C!t9ro~nd,(J)ovaJ~SS.<0.05; 5ee response to com~ent 1.a.iv tor , 
··a·diSCUSSIOn~fstat•stiCal eyafyat1on). · Therefore,.zmclsc:;amed forward to~the SAL companson stage 
·and other in organics are' eliminated from further evaluatiOn. 

. . . ·.. . .· ·c. •· , . . ' • .· . . . i 
The zinc waS:d~ected·befow,its currentSALs {Table 5) and was submitted to an MCE for 
noneai'cinc)gens {Table 15).· ·,· l ! ' 

se_: ea.·.·_us_ e _•_.h. e· ..• ;.~.~.-.•. AH. s_ .. ___ <fl_A<i_~_'_._ · "_.· t·h.ene. a.nd enan. threne) m_ o~ likely o_ riginate from the asphalt-paved ditch 
ai'Jd·runofffrom':the p8Ved1area, they s ould not be.carried forward to :the SAL comparison stage. The 
i-em~ining oigaoic:S arelessth,aid~e- ·. rrent SALs (Tablel'6) and are submitted to an MCE {Table 15) . 
. Bis(2~ethylhe)(yJJpht~al.ate wa.'s no.tsuT. itted to an MCE:because It is the only carcinogen detected and 
is'eliminated from further evaluation. I 

The no~aiiz~:~u~~~r~e n~ncarcinogenic MCE is 0.01, which is less than the target value of 1.0. 
Therefore, the ·analytes iil the MCE are eliminated from further evaluation. 

I 

I 



r 

"._· 

·' 

Analyte 

TABLE 15 
MULTIPLE CHEMICAL EVALUAnON- PRS 18-010(b) 

Sample 
Values 

Soil SALs 

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

PRS 18-010(c) 

Copper and mercury were deteded 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. 

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

Analyte Maximum Sample Soil SALs Nonnalized Values 
Values 
m /k 

I Co er 23.8 
I Lead 31 
I Mereu 0.18 
I Zinc 87.7 

1~------------~--------------~--~T~oq~~----~------0~.~1------~ 
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 e....tlm ....... c are most likely from runoff of the paved area that is 
drained by this outfall, they should not carried forward to the SAL comparison stage. As a result, no 
organics are submitted to the MCE. 

The normalized sum for the noncar,.•nn'""'n',. MCE is 0.1, which is less than the target value of 1.0. 
Therefore, the analytes in the MCE eliminated from funher evaluation. 

TABLE 17 
own•••wn• .. ru. EVALUATION- PRS 18-010(d) 

Analyte Soil SALs Normalized Values 

'~--~~----~----~~---+----~~--~----~~~--~ 
'~--~==-----+----~-+----+---~~----~----~~--~ 
1~----------~------r---~--~~--~~----------~ 

The application of current background 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 mglkg, 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 funher evaluation. 

I 
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 funher evaluation. 
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TABLE18 
MULTIPLE CHEMICAL EVALUATION- PRS 18-010(e) 

Analyte Soil SALs Nonnalized Values 
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 comparisJns or the 
conclusions for this PRS. I, 

PCOWeUs 

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 IJg/L in two unfiltered groundwater samples. Aluminum was detected 
at concentrations above the USEPA Secondary Maximum Contaminant Level for drinking water of 50 
IJg/L in tnree unfiltered groundwater samples. The detected concentrations of aluminum were less than 
or similar to the concentrations detected in the u~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 SO IJg/L in one unfiltered groundwater sample. 
Chromium was below the USEPA and New Mexico drinking water standards of 100 1Jg/L and below the 
livestock watering standard of 1000 IJQ/L. 

Iron was detected at concentrations above the groundwater standard for human health of 1 000 IJg/L in 
three unfiltered groundwater samples. Iron was detected at concentrations 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 generally less than the concentrations detected in the u~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. 

i ! 
Manganese was detected at concentrations above the groundwater standard for domestic water supply of 
200 IJg/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 u~ 
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 colleCited from the PCO 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. 

TABLE19 
INORGANICS IN UNFILTERED GROUNDWATER DETECTED ABOVE WATER QUALI TV 

. STANDARDS IN THE PCO WELLS 

Analyte WeiiiD Sample Results Water Quality Standards 
ID Jpg/L) _{JJg/L) 

Groundwater Surface Water 
Aluminum PC0-1 AAB2539 5251 5000 50 (drinking water): 

PC0-1 AAB2540 3790 (for irrigation) 5000 (livestock 
watering) 

PC0-2 AAB2541 25900 
Chromium PC0-2 AAB2541 55.3 50 100 (drinking water): 

(for human 50 (domestic water 
health) supply); 1000 (livestock 

watering) 
Iron PC0-1 AAB2539 son 1000 300 (drinking water) 

PC0-1 AAB2540 4370 (for human 
\ PC0-2 AAB2541 26400 health) 

PC0-3 AAB2542 993 I 
j 

Manganese PC0-1 AAB2539 384 200 50 (drinking water) 
PC0-1 AAB2540 382 (for domestic I 
PC0-2 AAB2541 1460 water supply) 
PC0-3 AAB2542 8800 

Filtered SamJ:!Ie Results 

Aluminum was detected at a concentration above the groundwater standard for irrigation use and 
livestock watering standard of 5000 ~g/L in one filtered groundwater sample. Aluminum was dete 

the 
cted at 
50 JJQ/L a concentration above the USEPA Secondary Maximum Contaminant Level for drinking water of 

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 ~ g/L in 
ary 

The 
one filtered groundwater sample. Iron was detected at a concentration above the USEPA Second 
Maximum Contaminant Level for drinking water of 300 ~g/L in one filtered groundwater sample. 
detected concentrations of iron were less than the concentrations detected in the up-gradient well 
7), indicating that the natural variation of iron in this area is above the groundwater standard, i.e .. 
existing condition exceeds the standard. 

s (Table 
the 

Manganese was not detected at concentrations above the groundwater standard for domestic wat er 
supply of 200 ~g/L in the filtered groundwater samples. Manganese was detected at concentratio ns 

ltered 
on 

above the USEPA Secondary Maximum Contaminant Level for drinking water of 50 ~g/L in four fi 
groundwater samples. The detected concentrations of manganese were less than the concentrati 
detected in the up-gradient wells (Table 3), indicating that the natural variation of manganese in t his 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 hum an 
health of 2 ~giL in the filtered groundwater samples. Mercury was not detected above the drinki ng water 

of 10 
rface 

standard and domestic water supply standard of 2 ~giL or above the livestock watering standard 
-~giL in the filtered groundwater samples. Mercury was detected at a concentration above the su 
water standard for wildlife habitat of 0.012 ~g/L in one filtered groundwater sample. 

Response to the NOD 
for TAs -18 and -27 
1071.,7 07f"?. 
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Total DissOlved Solids (TOS) were measured at a concentration equivalent to the groundwater stan dard 
for domestic water supply of1,000,000 IJg/L in one groundwater sample. The TDS was measured at 
concentrations above the USEPA Secondary Maximum Contaminant Level for drinking water of 50 0,000 
~giL. in three groundwater samples. 

I 

I TABLE20 

INORGANic& IN ITERED GROUNOV: ~TER DETECTED ABOVE WATER QUALITY STAND ARDS 
~THE PCO WELLS 

Analyte we11ro Sample 10 Results l Water Quality Standards 
dig/L) (IIDIL) 

• f :Groundwater Surface Water 
Aluminum PC9"2 AAA9572 )140 ! 5000 50 (drinking water); 

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

(human health) 
Manganese PCQ-1 AAA9571 l91 200 50 (drinking water) 

PC0'!2 AAA9572 179 (domestic 
PC0-3 AAA9589 f142 water supply) 
PC0-3 AAA9590 t143 

Mercury PC0-3 AAA9590 0.44 2.0 2.0 (drinking water, 

I 
: (human health) domestic water supply); 

10 (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 91t8,000 water supply) 

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

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 J,~gll (Table 21 ). Bis 
ethylhexyl)phthalate does not have a groundwater standard, but was detected above the drinking w 

(2· 
ater 
uallty 
e 21). 
ess 

standard of 6JJOIL (Table 21). The remaining organics do not have groundwater or surface water q 
standards, butwere all detected at concentrations below the EPA Region 9 PRG for tap water (Tabl 
The HE eompounds, 1,3-dinitrobenzene, HMX, and nitrobenzene, were detected at concentrations I 
than the concentrations detected in the up-gradient wells (Table 7). 

TABLE21 
ORGANICS DETECTED IN GROUNDWATER AND COMPARED TO WATER QUALITY STANO AROS 

IN THE PCO WELLS 

Analyte WeiiiO Sample 10 Results Water Quality Standards 
fiJg/L) (IJg/L) 

Groundwater Surface Water 
Bis(2· PC0-3 AAA5987 16 NA• 6.0 (drinking water) 

ethylhexyJ)phthalate 
Chloroform PC0-3 ~9589 5 100 (human 100 (drinking 

i health water) 
1,3-Dinitrobenzene PC0-1 AAA 15,.. 0.04 NA NA (3.7)0 

PC0-2 _/W ~572 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 l 1.0 NA NA (370) . -NA - not avatlable 

b Number in parenthese!i is the EPA Region 9 PRG for tap water. 
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LACEFWells 

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 ~giL. and above the USEPA Secondary Maximum Contaminant 
Level for drinking water of 50 J,Jg/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. 

Iron was detected at concentrations above the groundwater standard for human health of 1000 ~g/L and 
above the USEPA Secondary Maximum Contaminant Level for drinking water of 300 ~giL 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. 

I 

Manganese was detected at co~centrations above the groundwater standard for domestic water supply of 
200 JJg/L in three unfiltered groundwater samples. Manganese was detected at concentrations above the 
USEPA Secondary Maximum Contaminant Level for drinking water of 50 ~giL in four unfiltered 
groundwater samples. The detected concentrations of manganese were less than the c6ncentrations 
detected in the up-gradient wells (Table 7), indicating that the natural variation of manganese in this area 
is above the groundwater stand,rd, i.e., the existing condition exceeds the standard. ~ 

Because the groundwater samP,Jes collected from the LACEF wells were not filtered, theJresults cannot 
be considered representative onthe dissolved fraction of the above inorganics. Therefo~e. 
concentrations greater than the water; quality standards should not be considered a concern. 

l l TABLE 22 t 
· IN ORGANICS IN UNFILTERED GROUNDWATER DETECTED ABOVE WATER QUALITY 

STANDARDS IN
1
THE LACEF WELLS 

Analyte Weii.ID 

Aluminum MW-1 
\ MW-2 
! 

MW-3 I MW-4 
Iron MW-1 

I MW-2 
MW-3 
MW-4 

Manganese MW-1 

I MW-2 
MW-3 
MW-4 

FilteJd Sample Results 
t 

Sample 
ID 

AAB2533 
AAB2534 
AAB2535 
AAB2536 
AAB2533 
AAB2534 
AAB2535 
AAB2536 
AAB2533 
AAB2534 
AAB2535 
AAB2536 

Results Water Quality Standards 
(tJg/L) : (tJg/L) 

Groundwater Surface Water 
12900 5000 50 (drinking water); 
13300 (irrigation) SOOO(Iivestock 
16700 watering) 
17400 
7990 1000 300 (drinking water) 
8550 (human health) 
11700 
9540 
146 200 50 (drinking water) 
205 (domestic 
304 water supply) 
237 

Aluminum was not detected at concentrations above the groundwater standard for irrigation use and the 
livestock watering standard of 5000 ~g/L in the filtered groundwater sample. Aluminum was detected at 

! 

Respc)nse to the NOD -35· EMlER: 97-145 
for TAs -18 and -27 
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ccil11ce·r,tratioras_ ab~ve. "' . . . level for drin 
·. gri:iundwater samples. The detected concentrations of aluminum wAirA'Ir.~c:!l: 

1'1\r•,.••rttra.tln•rtc:. detected in the up-gradient wells (Table 7), indicating that the natural vluiiatit)n 

aluminum in this area Is above the groundwater standard, i.e., the existing condition elc:eects 
standard. 

Iron was not detected at concentrations above the groundwater standard for human health of 1000 JJg/L 
in the filtered groundwater sample. Iron was detected at concentrations above the USEPA Secondary 
Maximum Contaminant Level for drinking water of 300 pg/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 (or mercury are based on the total or unfiltered concentration of this 
inorganic. Mercury was not detectect at a concentration above the groundwater standard for human 
health of 2 JJg/Lin the filtered groundwater samples. Mercury was not detected above the drinking water 
standard and domestic water supply standard of 2 JJg/L or above the livestock watering standard of 10 
JJg/L in the filtered groundwater samples. Mercury was detectect at a concentration above the surface 
water standard for wildlife habitat of 0.012 ~g/L in one fiHered groundwater sample. 

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

TABLE23 
INORGANIC$ IN FILTERED GROUNDWATER DETECTED ABOVE WATER QUALITY STANDARDS 

IN THE LACEF WELLS 

Analyte WeiiiD Sample ID Water Quality Standards 
/L 

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

MW-4 AAA95BO 737 (for irrigation) 5000 (livestock 
MW~3 'AAA9582 521 waterin 

Iron ·MW-1 -AAA957.7 662 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 I 

4-Amino-2.~initroluene)carbon disulfide~ nitrobenzene, and m-nitrotoluene were detected in 
groundwater;samplesfrom the MW-1 weii,:.MW-4wen. MW~3 well, and MW-1 and 2 wells, respectively. 
HMX and RDXwere dete~8d in grt)uri~wa~er:.samples from all four MW\WIIs. Some of these detedions 
were eliminated from the R£:TReport beca'us~:they were less than the site-specific background 
concentrations. These :orgl!l!'lics do not l)aye groundwater or surface water quality standards, but were all 
detected a(boneentratioris_ oerow the EPA Region· 9 PRG for tap water (T~ble 24). 1,2-Dichloroethane 
was detected rn the: MW~ well at' a ·can~htration above the groundwater standard of 1 oo ~g/L and the 
drinking waierstandattf-ofS~JJg/L (Table 9): t2-0ichloroethane was also deteded in the MW-3 well at a 
r-nr\r-Pntr.~t;n,n "'"''t\\AI,triA·groundYiater standard, but aboye the drinking water standard (Table 24). The 

cortlpc)ujlds,. '4~amino-2;~initrofoluene, HMX, nitrobenzene, and RDX, were detected at 
r.nr•r.AJntr.i•tinin~'l~~~:< .. thAn or slightly higher than the concentrations deteded in the up-gradient wells 
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I TABLE24 
ORGANICS\DETECTED IN GROUNDWATER AND COMPARED TO WATER QUALITY STAND 

t l IN THE LACEF WELLS I l 
r 

Anal1 i WeiiiD Sample Results Water Quality Standards t ID (JJg/L) (JJQ/L) i ! 

Groundwater Surface Water 
4-Amino- ~.s. MW-1 AAA9563 0.07 NAa NA (65)" 
dinitrotohJ ~ne · . 

Carbon disulfide MW-4 AAA9566 14 NA NA (2:4) 
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 i AAAS961 3.45 ' 
MW-4 r AAA9544 0.9 I MW-4 i AAA9545 3.2 

' 
MW-4 tAAA9566 3.4 
MW-4 l AAA9567 3.3 
MW-4 \\AAB2536 2.7 

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

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

MW•1 I AAA9539 1.6 
MW-1 i AAA9563 1.0 

I MW-1 {AAB2533 0.6 
MW-2 t AAA5958 1.0 

f 
MW-2 jAAA9542 1.3 
MW·2 I AAA9564 0.9 
MW-2 II AAB2534 0.6 
MW-3 lttAAA9543 3.0 
MW-3 f 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 

.. NA = 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 sedime t and surface 
water from the wetlands in the RFI Report. Barium. beryllium, chromium, lead. nickel, ilver. and zinc 
were detected above the site-specific background values for sediment and/or surface er in the report. 
The site-wide sediment background UTLs that have been calculated since the report w s submitted are 
slightly different from the site-specific values. and therefore result in some samples beihg 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 comparisontased on the 
current sediment background UTLs is summarized in Table 26. The application of the urrent SALs and 
water quality standards does not affect the data comparison for the inorganics in thew ,tlands. 

TABLE 25 
INORGANICS DETECTED IN SURFACE WATER AND COMPARED TO WATER QUALITY 

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 

DW = Dnnkmg Water Standard 
LW =Livestock Watering Standard 
DWS = Domestic Water Supply 

STANDARDS IN THE WETLANDS 
; 

Sample Results Surface Water Quality Standards 
ID (JJQ/L) (pg/L) 

AAA5933 51 2000 (OW) 
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 

I 

. .,. 



Note: Boxes with darkened borders indicate concentrations detected at or above the sediment 
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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 TA18 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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i,l · ;,: r For all PRSs within former ou 1093, these comparisons indicated that the maximum risk was in the 
range of 10~ to 10-6 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. 
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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 1093. 

The results of the eco-risk screening will be reported in an addendum to the 1093 RFI Report by 
September 30, 1997. 

I 

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 max,mum 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 re
evaluated 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 shan include pertinent information such as a tabulated summary of Photo 
ionization Detector Flame Ionization Detector (PIDIFID) readings, auger logs, boring togs, well 
construction diagrams, well development methodology, and log 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). PJDIFID readings were used to detJrmin~ 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, PIDIFID 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. Neany 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 PIDIFID 
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. l 
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 oveNiew 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 resu«s. 
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LANL Response: 

' 
Site-wide background sampling is aCJdressed in the pLbtication, "Natural Background Geochemistry and 
Statistical A~atysis of Selected Soi~rofiles. Sedime~ts. and Bandelier Tuff" (Longmire et al. 1995. 
1266). LANL has provided NMED ith a copy of this! document. Representation of the results for all 
analytes for all sites on a single ma is impractical; presentation of the results, in tabular form. requires 
numerous pages. A map is present~ as part of the ~vised Chapter 3, indicating locations of site-wide 

Reference: ' · 

background sampling locations (see,res~nse to Comment 2.a.iv). i 

Longmire. P.A. D. E. Broxton, and:s. L. Reneau (Ef' .). October 1995. "Natural Background 
GeochemistrY and Statistical Analysis of Selected S I Profiles, Sediments, and Bandelier Tuff, Los 
Alamos, New Mexico," Los Alamos National Laborat ry Report LA-UR-95-3486, Los Alamos. New 
Mexico. (Lo.\gmire et al. 1995, 1266) I 
Comment j.iv. LANL shall ..,l supporting documentation in defense of eNminating Contaminants 
of Potential Concern (COPCs) attribUted io sources (asphalt paving, etc.) other than site activities or 
eliminated using •process information" oi: other such ·know/t?dge" such as 18-010(b}. 

LANL Response: I I . i 
In general, polycyclic aromatic hydrocarbons (PAHs); the group to which benzo(a)pyrene, benzo(b) 
fluoranthene, chrysene, pyrene. etctbelo~gs, have been sporadically detected at many PRSs throughout 

,the Laboratory. There is typically no speCific source ~f PAHs attributable to the proces:; activities at 
•these PRSs. It has been found thatlPAHs are associated with asphalt runoff (e.g., paved areas and 
roofs) as well as from incomplete cdmbustion (e.g., incinerators, forest fires, or vehicle Lxhaust) 
(Clement International Corpora.tion~990, ER ID No. 55663; Bradley et al. 1994. 1144; I enzie et al. 
1992. ER ID No. 55635; Butler et al 1984; ER 10 No! 55634; Edwards 1983, ER ID No. ~5636). In most 
cases, these chemicals are detecte in areas influenCed by these types of non-PRS-rel ted sources, 
e.g., stormwater outfalls, ditches neJct or f,ear paved driveways or roads. etc. The PAH are eliminated. 
in many cases. based on available dite information. because only those chemicals beli~ ved or suspected 
of being associated with a release f pm atRS 11 

s a result of site activities are retained nd subjected to 
the screening assessment process. / 

For other chemicals, available :proo ss in ormatton was based on the RFI Work Plan. c, nversations with 
site personnel, and a chemical inve tory lnaintdined by LANL that lists the hazardous c. emicals used or 
stored at TA-18. l I 

:;e::e:: discussed further in re pois to comments addressing specific PRSs 

Bradley, L. J. N .. B. H. Magee, and~. L. Allen. 1994. "Background Levels of Polycycli Aromatic 
Hydrocarbons (PAH) and Selected ~etats in New England Urban Soils," in Journal of~ 'Jil Contamination, 
Vol. 3(4), p. 349. (Bradley et at. 19 ~. 11.44) 

I J 
Butler. J.D .. V. Butterworth, S.C. ~ellow, and H. G. Robinson, 1984. "Some Observa ons of the 
Polycyclic Aromatic Hydrocarbon (~AH) Content of Surface Soils in Urban Areas," The 'Science of the 
Total Environment, ER 10 No. 5561, Vol. 33, pp. 75-85. (Butler et al. 1984, ER 10 No 55634) 

Clement International Corporation,· ugust 1995. •Toxicological Profile for Polycyclic~ fc>matic 
Hydrocarbons," prepared under Cor}tract No. 205-88-0608 for Agency for Toxic Substa ces and Disease 
Registry, ER ID No. 55663, US Public Health Service. Washington, DC. (Clement International 
Corporation 1990, ER JD No. 55663J i I. 

I I J l 
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Edwards. N. T., 1983. ·Polycyclic Aromatic~ Hydrocarbons (PAHs) in the Terrestrial Environment- A 
Review." Journal of Environmental Quality. ER 10 No. 55636, Vol. 12, No.4, pp. 427-441. (Edwards 
1983, ER 10 No. 55636) 

Menzie, C.A.. B. B. Potocki, and J. Santodonato, 1992. "Exposure to Carcinogenic PAHs in the 
Environment," Environmental Science and Technology, ER 10 No. 55635, Vol. 26. No. 7. pp. 1278-1284. 
(Menzi et al. 1992, ER 10 No. 55S35} 

Comment 1.b. v. LANL shall present a complete view of the site including site history. process 
knowledge, site conditions such as improvements. etc. withm 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 
Wort Plan for additional detail. However. the RFI Report for former OU 1093 was prepared before that 
framewort was approved and may not contain an appropriate level of detaitj'.vith regard to site history 
and processes that may have created contamination. Text is added to the report. as given below, to 
supply additional information. j .. 

Reference: ! 
Project Consistency Team. "Project Consistency Team (Pen Policy Memo Notebook." (Controlled). 
Environmental Restoration Project, Los Alamos National Laboratory, Los Alamos. New Mexico. (Project 
Consistency Team, 1210) 

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

1.1.1 TA-18 Site History I 
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..S, 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: 1 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 TA-
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 P~o Road and the north rim of Pajarito Canln. Building 
TA-18-14 was later used as a radiation (ounting laboratory. I 
Explosives testing by G-Division ended in late 1945. In April 1946, the site was tJnsferred to 
Group M-2, the Critical Assemblies Group. Since that time, TA-18's history has revolved around 
critical assembly work. \ f 

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

The workload expansion at Pajarito dnyon 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'iand 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 wa$ also used in some mockups. 

I 
Termination of the Rover Program in 1973 resulted in a major downsizing andre rganization of 
TA-18 personnel. The work shifted to mockups of a plasma-core power reactor, hich used fuel 
elements and beryllium (components: left over from the Rover Program), enriche uranium foils, 
and uranium hexafluoride gas. Critic~lity work involving reactor safety and, late nuclear 
detection technology, continued undjr various other groups. 

During the 1970s and 1980s, Building}; TA-18-186, -187, -188, -189, -227, -256, -257, and -258 were 
added. TA-18's facilities and expertise in critical assemblies have made it a center of training in 
criticality safety for the DOE and oth~r institutions. TA-18 presently continues its long history in 
nuclear criticality research, nuclear v.leapons safeguards and security, and treaty verification 
technology. 

1.1.2 T A-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 theipresent 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 largetharges of high explosives (HE) than could be fired at the 
other two firing sites. f 
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 Ma~ch 1960 to begin construction of a road to White Rock. The gravel 
road from TA-18 was shifted riorth, bisecting the old firing site. It was widened, paved, and 
opened to the public as PajarUo Road on July 11,1962. An incident involving unexploded Anny 
ordnance from a hillside nort~ of TA-27 occurred at that time. Civilians entered the area before it 
was re..fenced and removed aJdud 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 fonner 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 fonner 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 fonner 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 
fonner TA-27 can be found within OU 1093. In July 1992, for example, a crew i specting a power 
line route east of TA-27 near Building TA-36-136 found fragments of atuminu 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 c nstructed for 
Building TA-18-1; Kiva 2; Kiva 1; Building TA-18-30; Buildings TA-18-31 and.,; 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 tha, discharged to the 
sewage lagoons at fonner TA-27. The kivas, however, presently remain on sitic systems. The 
inactive septic systems remain in place and many contain both radioactive an hazardous 
constituents. Most of the PRSs in OU 1093 relate to these systems (LANL 19 , , 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, stonn 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, an~j238 and nickel-coated 
plutonium were used in the critical assembly work. One employ'"~ 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) ! t 
LANL (Los Alamos National Laboratory), November 1990. "Solid.Waste Management Unifs 
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) 

I 
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-210, 
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 new text, (in bold) on p.4-115 following last sentence 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 16-010(b)- Change text on p.r4-137 next to last sentence in Section 4.6.1 (revisedttext in bold): 
Change from - ... currently is an occupied tfammables storage locker... ~ 
Change to· ... currently is a flammables storage locker. A 1988 photograph of the structure is 
captioned "refueling platfonn wit 

1 
indication of spillage into stonn drainage ditch.;' No current 

evidence of spillage can be seen. ! 

i 
1.c Sampling and Analysis I 
Comment 1.c.i. LANL shall provide. a separate and distmct discussion of the vanances from the 
approved RF/ Work Plan within the RFI Report. 

LANL Response: J I 
Variances from the RFI Work Plan were noted in the report. However. the discussion of~hese variances 
was not consistently located within the discussion of each PRS. LANL has amended the iFietd 
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 C~parison. Add the following text at the end of 2"" p~ragraph under 
Background Wells: 

Only two w~lls 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. 

I 

::: n::~:J~~:i:4-t ::~::·~. end ot para. 2 . in ~·tankS. Appendix ~rage A-3, 
Tank/Sludge Sampling, discusses th~ use of a special long-handled baiter rather han a coliwasa 
or weighted bottle to sample liquid Jnd sludge from the septic tank. 

Add new text in section 4.1.1.2, page 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 fo~filtering groundwater sa pies collected from monitoring wells at this PRS. See page 
4-1, paragraphs 4 and 5, for further etails and a discussion of a later change to unfiltered 
samples clled for by EPA. 

A hydropu ch could not be used to ollect groundwater, as originally planned, due to the 
presence o hard cobbles. For the me reason, subsurface soil at septic tank inflow and outflow 
lines could not be collected using afhand auger (ER-SOP-6.10). All subsurface soil was collected 
instead using a teflon core barrel s~mpler (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. 1 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 
1996lnterim 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 the lA Plan, di:scussed in the Interim Alon Completion Report of 
September 1996 (LA-UR-96-3340) for these PRSs.) l 
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 
:~~~· for further details and a discussion of a later chanib to!unfiltered samples called for by 

A hydropunch could not be used to collect groundwater, ~s originally planned, d~e to the 
presence of hard cobbles. For the same reason, subsurface soil at septic tank inftow and outflow 
lines could not be collected using a hand auger (ER.SOP-6.10). All subsurface soil was collected 
instead using a tenon 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 perfonned 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/Sh.ldge 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 
r;easons 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 tenon core barrel sampler (ER-SOP-6.26). 

~ote 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 discu~sion 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 
I 
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svoc analyses. t , 
[Since the 1995 RFI Report was completed, VOC and SVOC analyses of septic tank contents have 
been performed as part af waste characterization, and are reported in Appendix A of the May 
19961nterim 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.) 

l 
PRS 18-0D3(f), p. 444- Variances (new text is slightly different than above): 

Add new text in section 4.1.5.2, pag~ 4-44, following para. 2: ... plan for PRS 18-003(f). 
1l 

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 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. 

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

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

Appendix A, page A-3, Tank/Sludge ~mpling, 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-6.10). All subsurface soil was 
collected instead using a teflon core barrel sampler (ER.SOP-6.26). 

Note that Table 6-5 of the original RFI Work Plan was modified in response to the EPA's 319194 
NOD, as reflected in Table .:.1. Chloride and nit,.e analyses were later added to better indicate 
whether subsurface soil samples were affected bt 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.,....6) 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.] 

I ' 
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PRS 18-003(h), p. 4-58- Variances: 

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. 

I 
See page 4-2, paragraphs 3 and 4, for a djscussion 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 completeL, VOC and SVOC analyses of septic tank contents have 
been pertonned as part of waste characterization, and are reported in Appendix A of the May 
19961nterim Action Plan (LA-UR-96-446) for PRSs 18-003(a-d, g)l The septic tank was emptied 
and triple-rinsed as per the lA Plan, discussed in the Interim Acton Completion Report of 
September 1996 (LA-UR-96-3340) for thede PRSs.] f 

l 

PRS 18-004(a,b), p. 4-62- Variance in sa piing 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 ld) 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 t 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' ank Regulations since the RFI Report was published. 

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

PRS 18-002{b,c), p. 4-105 ·Add new text i section 4.4.2. end of third para: ... and ballistic objects. 
This PRS is co-located with PRS 18-002 b) and, being a fonner structure, was not separately 
sampled. Add new text in section 4.4.2.2, ~nd 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 otginal 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 confonns 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 18-010(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 r absence of 
contaminants or for determining the nature and extent of contamination. As a resu" of is lack of 
adequate and useable data, LANL shall re-sample at PRSs 1B-002(a-c) and 27-002. 

LANL Response: 

The collection of composite samples was proposed, and approved, in the RFI Wot1( 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 wot1( 
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 wot1( plan. The 
statistical evaluation was presented in the RFI Report (Section 4.4. Paragraph 4) and concluded that the 
compositing 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 Maveraging• of two or four grabs, 
high and low concentrations will be obscured. The effect of this is that composite samples may show 
Jess 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 

sampl~. I 
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 compositing 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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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 Honker (USEPA Region VI} to 
Vozella dated May 7, 1994] 

LANL Response: 

LANL will coiled 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 resuffs 
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 pe~it and with the 
applicable regulations. TCLP analyses are conducted only on wastes with a potential for exceeding 
TCLP values. For example, if no 0-listed constituents were detected in samples associAted with the 
waste at concentrations more than 20 times the TCLP regulatory levels. the waste canntt exceed TCLP 
values, and no TCLP analysis is conducted. All appropriate analyses, as required by the intended 
disposal location. are conductea 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 requirements. 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 (QAIQCJ 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 Januart16, 1995] 

LANL Response: 

Discussion: 

A variety of QAJQC 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 sampl'es. 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 OA 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 QAJQC discussion for each PRS has been modified to conform to the current RFI Report format. 
This format requires that all QAJQC 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 QAJQC issues for this response. some discrepancies were 
found related to the number of samples having a particular QA problem or the omission of a drscussion 
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: 

PBS 18-003Cal 

INORGANIC&. 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 QA/QC samples were 
prepared and analyzed with each batch of samples. The inorganic data did not have any QAIQC 
problems and the data are usable as reported. The QAIQC mechanisms were effective in 
ensuring the reliability 0t measured data within expected limits of sampling and analytical error. 

Comparison of concentra~ns of inorganic COPes detected inside the settling pit with background UTLs 
was not done because su~ a comparison is not appropriate (see Section 3.2.1). Because no inorganics 
were detected above bacl(ground 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 COPes. 

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

ORGANICS. The QAIQC 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. Two samples had QAIQC 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 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 
(Appendix D). The detection limits were the nonnal 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 u~ability 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 
affeded 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 
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undetected. As a result of the samJtle heterogeneity and sample dilution, the 
were above the normal EQLs and a number of analytes had SALS below the de 

Several organic compounds were detected in sludge and water samples collected fro 
and one organic compound .ws detected in the soil near the pit. Seven SVOCs and 
found at concentrations greater than their SALs and were retained as COPes (Table 4 
five SVOCs and one VOC without SALs were detected and were retained as COPCs. 

tejon limits 
ction limits. 

the settling pit. 
ur VOCs were 
). In addition, 

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) , t l 
I 

~:---At-PRS--~3-00JEb)·.--&eY8f'a~-samples-Md··.QAJ.QC .. problems--that···affem · .. -daf ---usabilfty 
(Taele 4 3). 
INORGANICS. The QA/QC samples collected along with the field samples at thi PR · included 
one field blank, two trip blanks, and three sets of field duplicates. In addition, ro.ltine laboratory 
QA/QC samples were prepared and analyzed with each batch of samples. Thirte n samples had 
QA/QC problems that resulted in data qualifiers being assigned to the results for ome1 inorganic 
analytes (Table 4-S). The qualification of the data because of QA/QC issues di not~affect the 
sufficiency of the data for decision-making purposes because the majority were cceptable 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 assocaated. 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 anal1s if they were 
present. In addition, the detection limits are 50-60% of the background UTL and inore than 
an order of magnitude below the SALs. As a result, the low bias due to the CS recoveries 
does not affe~ the data comparison. t 

• Twelve samples (eleven soil samples and groundwater sample AAB4517) fromxfour request 
numbers had QA problems associated with the blind QC samples that resulte iin s"veral 
analytes being] qualified as UJ or J. These analytes included aluminum (6 sam. les)l 
beryllium (3 samples), chromium (6 samples), cobalt (6 samples), potassium (3isamples), 
selenium (3 samples), and vanadium (3 samples). The recoveries for aluminURJ, be,YIIium, 
chromium, cobalt, and vanadium were below the established lower limit of 75°.4. The biases 
associated with these data, except for selenium and potassium, did not affect the d~ta 
comparisons because the detected analytes were a factor of two or more belo~ their 
background UTLs or SALs. In addition, the recoveries were sufficient to dete and; quantify 
the undetected analytes if they were present. The recoveries for potassium a selenium 
were above the established upper limit of 125%. The potassium data are usab be~use the 
results are biased high. The selenium data had recoveries >200% and are qua fied as R. 
However, because all of the selenium values are below the detection limit, the igh bias does 
not affect the usability of the data as nondetects in the screening assessment. j 

• Four soil samples from two request numbers had problems with the holding ti es for 
mercury analyses. The holding time for mercury (28 days) was grossly exceed~d, 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 sampi. that grossly 
exceeded holding time were qualified as R, while the other mercury data 1er uali~ied as UJ. 

A comparison of inorganics with background UTLs was not done for those analytes d ected within the 
septic tank because such a comparison is not appropriate (see Section 3.2.1). The data tmparison 
table (Table 4-6) lists all of the inorganics detected within the septic tank as well as thosb dete ted in soil 
and groundwater above background. l 
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Chromium and copper were detected in the subsurface soil adjacent to 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 earned 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 J.LQIL. 328 1-1g/L, and 441 J.LQ/L) were greater than the SAL of 180 ~g/L but less than the 
site-specific background value (523 ~g/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. 

ORCMucs. At PRS 18 QQ3(1:l). se'leFal seil samples ha~ QA!QC pr:el:llems that affeGte~ ~ata Ysal:lility 
(T-aGie-4-~~, 

ORGANICS. The QA/QC 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 
QA/QC samples were prepared and analyzed with each batch of samples. Ten samples had 
QA/QC 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. 

I • 

• 

• 

• 

• 

Several SVOCs and VOCs that were reported as undetected had detection limits greater than their 
SALs (Appendix 0). The detection limits were the nonnal 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 TA-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). 

Thfee-aflalytes;··beflzo(a)pyr~·;·~&(2-cllloroetllyOetller.--and-dibenz.o(a-.h~nthfacene;·had·problems 
witn-tne blifld.QC.sam~·that re~tecHn-the-data.bemgblased-tow-.anddata-usall+lity-being 
questionable. i 
Nine SVOC soil samples from t\1 o request numbers had QA problems associated with the 
blind QC samples that resulted n several analytes being qualified as UJ or R. The Jnalytes 
qualified as UJ included anthra ene (9 samples), benzo(a)pyrene (3 samples), bis(2-! 
chloroethyl)ether (3 samples), t1 ~xachloroethane (3 samples), 2-methylphenol (6 samples), 
naphthalene (9 samples), and 1~~.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. 

Tws aRalytes iR oRe ssil sample an~ fi'le analytes iR eRe gmYR~water sample ha~1 a~~itioRal 
pr:el:llems with the iRtemal staR~ams that r:es~,~tteo iR the data beiRg l:liase~ low and data ysal:lility 
beiRg qyest1enal:lle. I 
Two SVOC samples (soil sample AAB4483 and groundwater sample AAB4517) from two 
request numbers had QA probl . ms associated with the area counts for one or more internal 
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~rgef. 
:b(!!caiJSe. ·r"·' :ovAri_• u: were 

. . . jlnd responsivene•s of the 
~t ~~f3!ie, --~nai~~~/:\V~~e''re~ained. as' coPes because 

det•ectE!d ih, the seHiing pit (P_R~.18~003(a)) .. 
. .· ' . . . .. 

" .. ~.-:. ' 

rYI~-voc soilisamP~~Etr~rri two requ,!;tnllm.,ersJia~ aA,Rt~~jem~ ~s~ociated with the 
re~pvery. ofa:surrog~,teJ~~~pounc;t t.ff~~ "s~lt~d.i.n\~'~ ..• ~f. ~ff~}!~~~yt~s·~!,ng qlla.tifi.ed as UJ . 

. · .. Th,;rec~!''),\9.f 4~.'~!'l!>~9~ro~~t~a~~ ·'!Y~~.?~~%~ ~e~ow.·~h~.,~~~frs~,q~tow,r. l!mrt of 7 4%. 
~ • Tht:c:tata_ a~l~-~ab~: ~~~~~e th~ rec.~~~.res ~ere ~uff.ic•!!~tt~,~~t~c.t all~ qua,ntrty the 

analytes if they. w~re Pn!Sent and the.recovenesfor the other··sur:roUate compounds were 

ac~~ta~-~~~_{rr ::·;: '·})'. ·:- . ' . . · .. -~ •; ' . . . . . ·. .• . . 

One VOC soil sample. from one·.request number.had QA protiten}s associated. with the area 
.. · co"·"t for:ofle,~UI;le,Jn~emal stalld~r~~:~~~~ ~su.l~~d-~n ~~~~~.i~~a~ytes~~itip qualified as UJ. 

· ·.The data· for tt:ae·: target~compounds;8ssqcrated.·wtt1:1~.he·t,nt•m•••.$tan.dajiJ'art::usabte.because 
. recoveries ~~isUffici~nt (o'df!ect :8"'6'~:f~uaiitify'tij~!~tral~~~'~iinci'the~~,nsijfvity' and 
responsive"~·•· of;lh~~.ins~~mel\t~te. ~ot'f~!"P..r:oljisee(~·t~.'~!~i~ion,'(p.e ~coveries for -the 
other QC s~n:teles ;were·wrthm establ_rshed hn:t•t~ fo~;t,e -~rgl!t;~~mpou.~~s.· j 

-;\... :-.··:'"~?::···.J.~~··:::··:·>:'":···~/>:'"" ·- ---:·-'_'."' .-/~:(~_::~~.:/(_'·--~~:._.: .··._.:·.:.!:_;··· '.]'"'".~ .. -:. ~:·'·:·-_,>' ---~. i1 

Data usability f_or·.~Jndetectt!d, biased-low analytes that had SALs greater than detection limits was 
unaffected. ''': ·,···: . · . - · · · - · 

Only ~'1~ org'anic eomP<>und~-.1,2~di.chJoro~thane. (1.-2-DC.A),was·detected in a,groundwater sample, and 
no orgcjpics were qete6ted i,iJthe. SUbSurfa~. SOil (~ explained JrF·~e(:,tion 4J ;·.the septic ·tank contents 
were. not' analyzed for. VOClforSVOCs.) rfhe 1-;2-dichloroethanewas found at a concentration greater 
than its: sALe and r,e'tainecfasa .COP._C. :·Ncfother organics were detecteq outside of the septic tank, so an 
MCA was not condlicted (see Section 3.2.1 >~ 
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Request Sample 
No. No. 

18118 AAB4483 
AAB4487 
AAB4488 

AAB4483 
AAB4487 
AAB4488 

18670 AAB4500 
AAB4501 
AAB4502 
AAB4503 
AAB4504 
AAB4481 

I 18118 AAB4483 

i 

I 

' 
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SUMMARY OF DATA USABILITY PROBLEMS FOR PRS 18-003(b) 
Continued 

Location Sample Analytes Qualifier" Comments 
No. Type 

18-1115 BlindOC Anthracene UJ Blind ac sample recoveries 
18-1116 Benzo(a)pyrene ooooentratfon.-beyond-3-sigma . .andlor-< 
18-1117 Bis(2~chloroettiyl)ether bOb:;-dala·usability questionable below 

Oibenz~$;h~Athrasene the established lower limit of 50%. 
Hexachloroethane 

. Naphthalene 
1,2,4-Trichiorob4mzene 

18-1115 Blind ac 1,2-Dichlorot>enzene R Blind ac sample recoveries 
18-1116 2-Methylphenol ooooemratfon.-< target value of 10%. 
18-1117 
18-1126 BlindQC Anthracene UJ Blind QC sample recoveries below 
18-1130 .- ... --- "' 2~Met1JyJphenol the established lower limit of 50%. 
18-1131 Naphthalene 
18-1132 1,2,4-Trichlorobenzene 

I 18-1133 
18-1115 i 

1,2-Dichlorobenzene R Blind ac sample recovery 
oonceAtratfoo <target value of 10%. 

18-1115 Internal Azobenzene UJ Internal standards below acceptance 
standards Benzo(a)pyrene limits. ·-anaJyte-asSOGiat~-data 

Benzo(b )fllloranthene qii8Slionable 
Benz(g,f1,i)perylene 

Bento(k.)fluor:anthene 
Dibenzo( a ,h)arithracene 

Oi-n-octyl phthalate 
lndeno(1,2,3-c:d)pyrene 

-L---- . --~· -- .. ~--·· 

·----------
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AAB4481 11-1117 I Surrogate 

·~';:IJ'f.~[:;"' .. :-i\_ .·• ' -.
r""f.!_.,_Lt:M~_· FO_R. PRS 18.003(b) 

comments 

Internal standards below acceptance 
limits. i8n8iyt~-data 
oue&tklAable 

standards below acceptance 

-.. ,....... 

11-1116 I Surrociate I All VOCs I UJ 

• 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 rJ1odified as follows: j 
~RGrgaRiGS. TRe iRec:gaRiG data had RQ QA!QC J}fGblem&-that-~~it~ 
INORGANICS. The QA/QC samples collected along with the field samples at this P S included 

I 
one rinsate blank, three trip blanks, and two sets of field duplicates. In addition, ro tine 

~ laboratory QA/QC samples were prepared and analyzed with each batch of sar;npte Twelve 
l samples had QA/QC problems that resulted in data qualifiers being assigned~ th results for I some inorganic analytes (Table 4-11 ). The qualification of the data because o Q C issues did 
1 not affect the sufficiency of the data for decision-making purposes because t m ority were 
I acceptable and defensible. The QA/QC mechanisms were effective in ensurinb the liability of 
I measured data within expected limits of sampling and analytical error. 

I· Four soil samples from one request number had QA problems associated with 
control samples (LCS) that resulted in selenium and thallium being qualifie 
recoveries for these analytes were below the established lower li.Ait of~80%. 
usable because the recoveries were sufficient to quantify the analytds if they 
addition, the detection limits are 50-60% of the background UTLs ahd more t 

he laboratory 
as UJ. The 
The data are 

present. In 
nan order of 
ies does not 

\ 
• magnitude below the SALs. As a result, the low bias due to the LCS recov 

affect the data comparison. 1 t 
Twelve soil samples from three request numbers had QA problems soc ted ith the blind 
QC samples that resulted in several analytes being qualified as UJ, J, or R. Th e analytes 
included aluminum (12 samples), beryllium (4 samples), chromium (12 samples cobalt (4 
samples), selenium (6 samples), sodium (6 samples), thallium (6 samples), and anadium (10 
samples). The recoveries for aluminum, beryllium, chromium, cobaiL tha&hum, nd vanadium 
were below the established lower limit of 75%. The biases associate~ wi~ the data, except 
for the selenium and sodium, did not affect the data comparisons because the etected 
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 anal'vtes if they were present. 
The recoveries for the selenium and sodium results were >200% andlare 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. · 

I• Six soil samples from one request had QA problems associated with the matrix spike that 

. 
i 

I· 
i 

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 t olding times for 
mercury analyses. The holding time for mercury (28 days) was excdded by less than twice 
the holding time and the data were qualified as UJ (EPA 1994, 1206).hhe data are usable 
because the samples were properly stored, thereby minimizing degrAdation. In addition, all 
of the data were nondetects with detection limits below background 'and more than two 
orders of magnitude below SAL. t 

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 I site-specific background values. , I 

:All of the detected inorganics in the septic tank were subjected to the SAL companson. Only mercury 
was present in the septic tank sludge at a concentration greater than its SAL. The inorganics in the 

1 septic tank that were below SALs were not subjected to an MCA (see Section 3.2.1 ). 
l 
9ffi~iG&.-S&ve-raH>ampJ&s-haG-QAIQC-pmblems·tfHN·.affeQed..data·-usability.{r-able4-1·1·~' 
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ORGANICS. The QA/QC samples coblected along with the field samples at this P S included 
one rinsate blank, three trip blanks, and two sets of field duplicates. In addition, ro tine 
laboratory QA/QC samples were prepared and analyzed with each batch of sample Seven 
samples had QA/QC problems associated with the SVOC data that resulted in data ualifiers 
being assigned to the results (Table 4-11). The qualification ofthe data beca'i~e of QC issues 
did not affect the sufficiency of the data for decision-making purposes beca~e th majority were 
acceptable and defensible. The QA/QC mechanisms were effective in ensuring the liability of 
measured data within expected limits of sampling and analytical error. i 

• 

• 

• 

Several SVOCs that were reported •as undetected had detection limits greater t an their SALs 
(Appendix 0). The detection limits were the nonnal EQLs because no dil ons or matrix 
interference problems were encountered with these samples. Therefore. he relationship 
between the sample value and the SAL for each analyte was unclear. Most: of th se compounds 
were eliminated as COPCs because of available process knowledge and th~ type of compounds 
detected in other T A-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. 

Two analytes in d~=ainfield soil samples. b~Rz{$)pyf8R&-8Ad bis(2 Ghlom&tRy~)etRer-;4\aG-pFGblems 
wftMhe blind QC samJJie that FeSYiled iR-tJ\8-data being-9ia6ed-kJw..aRC'Htata-usabiJity-beffig 
qyestionable. 8ot!=l analytes weFe Fetained a~f..a.wMiable-prGGe&~leQge-aAd 
deteGiioA of tl:lese sompoYAds t soAseAtr=ations above SAb iA other dr=a~ple&: 

j 

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 anci quantify the analytes if they were present. The 
analytes qualified as R included 1 ,2-dichlorobenzene and 2-rnethylphenol and are unusable 
because the recoveries were <10%, making quantification difficult. 

Tw&-~two-so#--&amples-and---tt:lree---aRalytes-ffi.~R&·-Qrooodwater-·&ampi&-·had··aGditfonal 
problem.s--witll-tRe··fn«mla~-&HN\dafG&-that-le&lHteG··fn.·-tt:le--data--beffig--biaseG··Ww··aRG··data--usabilit'f 
beirtQ····qt:Jestiooable: ···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. AU 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. J. 

Data usability for undetected, biased-low analytes that had SALs greater than detection limits was 
unaffected. t 
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 groundwatJr were found !to be present at concentrations 
greater than their SALs and were retained as COPCs. Th}ee detected organics - benzo(g,h,i)perylene, 
4-chloro-3-methylphenol. and dibenzofuran - did notf have SALs because of a lack of toxicity 
information and were retained as c~'Pcs (T~ble 4-12). The detected organrcs present at concentrations 
less than their SALs were subjected o an MCA (see below). 

i 
! 
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·, . . 

.· the criteria for lndusion 
. . . The ma~murn·: ... · ·concentrations of these analytes added up to 

o.o~oo:· thereforej,· no riOncarclnogenlc analytes were retalne<.t as COPes. Chrysene and 2,4,6-
trigttlorophenofW&relt!~. carcinogenif analytes in soil samples that met the criteria for Inclusion in an 
MCA: their maximum nonn~lized concentrations added up to 0.1338, so neither analyte was retained as 
:aqoPc.· · . I 
·No~ noncarcinogenic analytes detected in filtered groundwater samples met the criteria for Inclusion in an 
MCA. I 
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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 Location Sample Analytes Qualifie,. Comments 
No. No. No; Type 

19071 AAB4526 18-1146 Blind QC Aluminum UJorJ Blind QC sample recoveries 
AAB4527 18-1147 Beryllium below the established lower limit 
AAB4528 18-1146 Chromium of 50%. 
AAB4530 11-1147 - Cobalt 

Vanadium 
LCS Selenium UJ Laboratory control sample 

Thallium recoveries below the established 
lower limit of 80%. 

N/A Mercury -UJ---· -Holding time exceeded. 
19172 AAB4525 18-1145 Blind QC Aluminum UJorJ Blind QC sample recoveries 

AAB4542 18-1153 Chromium below the established lower limit 1 

AAB4543 11-1155 Thallium of 50%. 
AAB4544 11-1156 Vanadium 
AAB4545 18-1157 ·-
AAB4546 18-1159 

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

200%. 
Matrix Lead J Matrix Spike recovery above the -

~ - Spike established upper limit of 125%. 
20461 AAB5268 18-1652 Blind QC Aluminum UJ orJ Blind QC sample recoveries 

AAB5269 18-1653 Chromium below the established lower limit 
of 50%. 

18118 AAB4526 18-1146 Blind QC Anthracene UJ ConGentratioiHn-blind-QC-sample 
AAB4527 18-1147 Benzo(a)pyrene beyond--3-sigma-andler-<-lt>l; -data 
AAB4528 18-1146 Bis(2-chloroethyl)ether usabflily-.questiOnable 
AAB4530 18-1147 Hexachloroethane Blind QC sample recoveries 

Naphthalene below the established lower limit 
------~· 1,2,4-tiithtorobenzene .. - ~of 50% • ---·- --

,,.._ ...... - ··=-' 
----------------~~--------------------
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Section 4.1.3.3.1 is modified as follows: 

•oomaffiG&r-+Afe~s-W-QAIQG.-prGblems-that--af~-aata-usabKity,.-Da~ r--m rG4Jr.y.-tn-¥No 
56il samJ:!I&& a Ad eRe 9FEII:IR9waler sample wer:e Efl:lalifies as I:IRI:I&able besa~:~se the. hels\Ag tilr:.e fer these 
samples l:laEt eeeA t'IFEI&sly e.KseeEteEt. • r. I 
INORGANICS. The QA/QC samples collected along with the field samples at :this RS Included 
one rinsate blank, two trip blanks, one field blank, and two sets of field duplicate . lnfaddition, 
routine laboratory QA/QC samples were prepared and analyzed with each batch df samples. 
Eighteen samples had QA/QC problems that resulted in data qualifiers beinglassigned to the 
results for some inorganic analytes (Table 4-15a). 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 ~rror. 

• Fifteen soil samples from three request numbers had QA problems assoJiate~ with the blind 
QC samples that resulted in several analytes being qualified as UJ, J, or R. 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,\silv$r, and thallium 
were below the establis ed lower limit of 75%. The biases associated with these data did not 
affect the data compari ons because the detected analytes were a factor of tWo or more 
below their backgroun UTLs and/or SALs. In addition, the recoveries were sufficient to 
detect and quantify the undetected analytes if they were present. The recovea:ies for the 
selenium and sodium suits were >200% and are qualified as R (EPA 1994, 1206). However, 
because all of the vatu s are below the detection limit, the high bias does not affect the 

• 

usability of the data as ondetects in the screening assessment. ; 
i 

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

• One groundwater sample from one request number had problems with the holding time for 
inorganics (excluding ~ercury). 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 tile inorganic 
material is extremely stable under proper storage conditions, which were mai1ntained for 
these samples, and the:inorganics will not degrade over very long periods. ~ 

A comparison of inorganics ~th background UTLs was not done for those analytes detect within the 
septic tank. lnorganics repoled as undetected or less than background were eliminated as OPCs. 

Several inorganics were det cted 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 4-1 ~lists all of the inorganics detected within the septic tank as we as those in 

~:.g:~::::::c :::::~• i:•. 
9

:::~:::~:• :b:~:7h~:::c:.:·::nganese in 1the roundwater 
samples (253 ~g/L vs. 180 ~ L). However. this value was below the site-specific backgroun value (523 
~g/L), so manganese is not eluded in the data companson table. No other inorganics we.F present at 
concentrations greater than their SALs. Beryllium was detected in the sludge from the seP.tic tank and 
was retained as a COPC because it had no SAL. tnorgan1cs detected in the groundwate below SAL 
were subjected to an MCA (sze below). 

Or:gaAiss. Three samples ~:~ala QA!QC pmblems that affected data usability. 
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one rinsate blank, two trip blanks, one ·field blank, and two sets of fi~ld duplicates. In addition, 
routine laboratory QA/QC samples wen~ prepared and analyzed with'each batch of samples. 
Three samples had QA/QC problems asisociated with the svoc data and two samples had QAIQC 
problems associated with the VOC dahl 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 and VOCs that were reported as undetected had detection limits greater than their 
SALs (Appendix 0}. The d~tection limits were the normal EQLs because no dilutions or matrix 
interference problems vJere 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 setUiRg·f)it septic tank and, based on available site information. their presence in the 
soil outside the se~ septic tank was unlikely. These compounds were therefore eliminated as 
COPes 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 becaqse they cannot be accurately quantified. The 
analytical laboratory raised the detected con~entration to the EQL and reported the analytes 
as undetected. I 

i 
• 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 
T A-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 vJere 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. 

I 
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. ifwo VOCs. n-butylbenzene and 
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&-UIJ3tCin. four noncarcinogenic analytes from groundwater samples met 
The maximum normalized concentrations of these analytes totaled 

. " . . so none of,t~ese . . were retained as COPCs. ~ 

. ~e· twO· nonearanoO~nic· ahalytes from soil samples included in an MCA were trich orofluoromethane 
:.~:xyleneS(mixed) .. ·The sum oftheir maximum normalized concentrations is o.oooo. neither analyte 

· . ·~s retained as·coP,Cs as a result of the MCA. No carcinogenic analytes from either the groundwater or 
sPU .samples met the criteria for inclusion in an MCA. 
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Sedion 4.1.5.3.1 is moojfied s follows: 

t~R~-T-h&-inallJ8RfG--dala-ha9-flo-QAJQC.-pr:oblems-lhat-~.oata-usamlity., 
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 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. 

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 1-19/L) were less than the site-specific background 
value of 523 JJg/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). 

I I I 
GroafliGS.-SeY6fat.-sample~AIQC.PFQlllems-that-affeGleQ..Gata;H;a9ilily-fT-able-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 QA/QC samples 
were prepared and analyzed with each batch of samples. Five samples had QAIQC 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 qualmcation 
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 ~oc~ that were reported as undetected in soil had detection limits greater than 
their SALs (Appendix' 0). The detection limits were the nonnal 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 COPes 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 <1 0%, making 
quantification difficult. 

-Tnree .. -arnHytes,-beRzo(a}pyreAe;-.. bis(2-Ghleroetlly~)ether;- .. afld· .. Gibenz9{a;h)antnraGene; ... ifl .. one ... soiJ 
sample haEI preblems with the base/Rel:ftral &liR"Ggate FeG9¥eFies that r:esYiteEI iR the Elata 9eiAg 
9iasec:J·4Gw-aoo-dat&·llsabUity-being.-ql:l8stiGAable: .. ·T-hese·.aflalytes·weFe·f8lafneG·a&·COPCs·-becallse 
ef a'laila91e site iAfeFFRatieA aAd deteGtieR iR ether TA 18 septis systems. 
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IJ~,;\Beinz•t)fa'•ovrenlt';'tt;lslrz;c:htc,r~athvl)ttthl!f, and 
di~e~zo~,~~~mh~~~~·w~~fl~~il~ed~s;~OIP~-,~c~p•;eot~val~tb'e·sne,;n~~m~atic,nand 

~'sep1ti_c;·G~ys;ter~S';~;pne~:Pf~~he!::A_~:;d :.:un'ftnat•·Nt~ov•~trilll!!il'was below 
ID-.'--·•~d,ith• • .-•. o~·•··-··• .data usability 

~·i~:r~~~~~w~~~:~~~,~~~~~~~:~~~ff~~~el~~~~·~:~r,~:~=~n: aninc~ase 01 OSiabltl' t;Mtta,use the•''RRF. for the ·rarget 
<:WI!'IIl!l"' _11101Ca1:8S'~'"'~•~--9ha· l!alihlrationc·f!IJfvilt_· iS SUffiCient tO prOdUCe 

-an.d qq~a_nt_ifliabltrda1tai 

Fo~r ~oc · s~i.t\salnp_~~.~-~;.~~~- one -re,~u:s~: ~~~IH!,,·had.: 4A:·~r~bJf!ms: associated with the 
eontinuing-·caitibratio~ <'ot2>-ihei·.ocMs~! inst..Urrie~t,:;thai:\~sulted'~ ur' several ,·finatytes •· • being· · ""''w=~~:~~, ~!.~~!ti.·~~~~!V@~ _ _,:~a~~l~i~~tft~~-~~d,;,~til~ ·'·" ---- · ---~~~~:W~re.:~~io.n~::·the:_ ~~o · . 

. control: ~~~~s:;1,~suttmiJ:m:~;~e.c~a-.,21',1~!e!r~t~~~~ !.~,,, .. :if;~~ 'data!a"!',,.!~.bl~ ~cau~ 
the R~f;,;fo!,~!ta~.!~,~~!"~u~.ds~-~~,~~:~s,: .. ~~~,l:\'i;!~tt•.c.~t~~::~~~t.:the cat.•b~tl~n .curve· 1s 

• ·. 5uffic:7~!¥~~:~~~.~~~/~~!=.~f~:}=jr!;iirt~)j~~~~:~ri·_ ,:;· <:·; .. ~;·.;·· .. : : · .. -.. ,_ t .. _ . 
·.~ .- ·•ciceu~~:cr::~if;e~:~:)~~~.~;r~~~~W~~!tr~~:~:;r.~~\W:~~~:::-,te!:t~:~h:s~~d .. · '~,~B~~;;~t~~~;~JO~j~ra··d.q:.1'u. 

·· Data u~pilicy·•.tor -pridetected; · bie~sed~l.o~)in~l~es. th~fi:had SALs .. g-~ater than deteqtion limits was 

.. ~"arr~c:~.·;.J1t::::{~/:i~~ :·,:t:~ .;~? . : .. -. .:·~-::.: , .·. , . -- -·_ - .. ·'} . - f 

. one. org'~~i~;-tnchlq~tiuoro~~~~a!\e. w<ls 'd.~!eC:t~d in theJ~fiOI?~urfa~e'soQ.:at iLconcentration tess than its 
SAt (T~Je ~21) ~nd was?subjected to an•:MCA:. (see .. nelow)2 Aceton¢ was·the onty· noncarcinogenic 
imalyte<detected irf'hroundwate(and therefore: was not inelude(fin ail :fli1oA ,·' . . I 
. ~i~±~!:~~~:~~siSF~.J~~no~eniJ1o;:nonca•~~oQeOic aOa1~1~~.groundwater~ffi ~· cmena 

·.~;h:lri~~£i~:~i~:r:L:z;,;~~j1::~::::z.:::;:i~~:t:.::.~1. The sum of 
. -'themaxtmutn noiTJl~iized~concentrationsis0:3719, so'these analytes.were notretainea a~ COPCs. . ·:z;_ ; : '< ' ' ' •·. .. . '' 1 
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PRS 18-003(g) 

Section 4.1.6.3.1 s modified as follows: 

!a9£i8niG&,.. .. l'fl&· G~dala-had-ooQA.LQC-J>FGblem&·lhal·aff~{jata.~ability, . 1 
lNORGANICS. T e QAJQC samples collected along with the field samples at this PRS included 
one rinsate blan , three trip blanks, one field blank, and two sets of field duplicates. fin addition, 
routine laborato QAJQC samples were prepared and analyzed with each batch of samples. The 
inorganic resu • had no QAJQC problems and the data are usable as reported. The QAJQC 
mechanisms wef!8 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 1(Table 4-24). lnorganics outside the septic tank that either were less than background 
values or were undetected were eliminated as COPCs. 

I 1 
Chromium was detected in the surrounding soil at a level slightly higher {34.3 mg!kg) than its 
background UTL ( 34.2 mglkg) 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 ino anics were 
subjected to an MCA because they all were detected within the septic tank (see Section 3.2. ). 

Q~ ..... .samp~es-.frGm--withifl.the-septfc.taAk-·had·QAIQC . .problems-that--affeGted·dat&-l:lsa ·uty, 
ORGANICS. The QAJQC samples collected along with the field samples at this P S 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. Two 
samples had a QAJQC problem associated with the SVOC analysis, while the VOC results had no 
QAJQC problems. All of the organic analytical 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. . I 

I I 

• 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 dilutio s 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 co pou ds were not 
detected in the seltlffiit.pit septic tank and, based on available site information. th ir pr sence in the 
soil outside the settlffig;:Mt septic tank was unlikely. These compounds were there ore liminated 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 On&-analyt&; 2,4,6-trichlorophenol haG· . itiG t al .. prGblems 
with--th&-blind-·QC-sample-that-feSlHted-~A .. ~Ae··{jata being biased low and .. da .. 'lay .. beffig 
questionable. The sample result was not qualified and the This analyte wa eli mated as a 
COPC because available site information indicated that its presence due to sil.e a ·. ivities was 
unlikely. r 

Data usability for undetected, biased-low anaiYtes 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 two three VOCs were deteded in the septic tank at concentrations greater than their 
SALs and were retained as COPCs. In addition. cis 1,2 sict:llereett:lyleAe ans 1,1,2-trichloro-1,2 2-
trifluorethane were was detected (4n.-th&-septiG·taAk-anG.ffi .. fAe .. soit·r~speGtiYely) in the subsurface soil 
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bui-----SAbs bel! its SALHhes&--yle&~-··Mai-··••L and was no1 
retained as a COPC. The d!tected organics inside the septic tank that were less than their SALs were 
not subjected to an MCA ( ection 3.2.1). The 1,1,2-trichloro-1,2,2-trifluorethane was also not 
subjected to an MCA becau e it was the only analyte detected in the soil. 

PRS 18-003(h) 

Section 4.1.7.3.1 is modified 

affeGte~ ~ata ~:~saeility. 

INORGANICS. mples collected along with the field samples at this PRS included 
one rinsate blank, and one et of field duplicates. In addition, routine laborcltory QA/QC samples 
were prepared and analyze ·with each batch of samples. Two samples had QAIQC problems that 
resulted in data qualifiers b ing assigned to the results for some inorganic anatytes. The 
qualification of the data be use of QAIQC issues did not affect the sufficien~y of the data for 
decision-making purposes ecause the majority were acceptable and defens~le. The QA/QC 
mechanisms were effective n ensuring the reliability of measured data within expected limits of 
sampling and analytical e r. 

• Two soil samples from 
sample that resulted in 
was above the upper e 
the detection limit, the 
screening assessment. 

ne request number had QA problems associated with the blind QC 
elenium being qualified as R. The recovery for selenium (>200%) 
blished limit of 125%. However, because all of the values are below 

1gh bias does not affect the usability of the data as nondetects in the 

A comparison of inorganics 1lh background was not done for those analytes detected· inside the septic 
tank because such a companson is not appropriate (see Section 3.2.1 ). No inorganics were detected in 
the soil at concentrations grt· ter than the background UTLs. The inorganics in the septic tank were 
carried forward to the SAL co parison stage (Table 4-26). The inorganics that were undetected or were 
detected in samples outside ~he septic tank at concentrations Jess 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). 

t 0 • 

Q~ ..... .rwo.water..samples.ifl . .fhe-septic·tank-had·QAIQC-problemsthat .. affeGted-data .. usabiUty: 
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 QA/QC samples 
were prepared and analyzed with each batch of samples. Two samples had a QA/QC problem 
associated with the SVOC analysis, while the VOC results had no QA/QC 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 0). The detection limits were the nonnal 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 settAAq-pit septic tank and. based on available site information. their presence in the 
soil outside the settMg·pit septic tank was unlikely. These compounds were therefore eliminated as 
COPCs. : 

I 
• Two SVOC septic tank samples (AAB5928,and AAB5929) had a QA problem associated with 

the blind !QC sample that resulted in ; 2.4.6-trichlorophenol ~Gblems 
wi~AG-QC.-5ampJe-that--feslliteo. · ata being biased low aAd·-data--usabmty.-tJeing 
questieAable. The sample result was not ualified and the +his analyte was eliminated as a 
COPC because available site information i icated that its presence due to site activities was 
unlikely. · I 

Data usability for undetected, biased-low analytes that had SALs greater than; detection limits was 
unaffected. i 
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PRS 18..012(a) 

Section 4.2.2.3.1 s modified as follows: 

~f!!?.~£!j9.§,···The i ~ganic data pre5ented no QAJQC prOOiems that affected data usability. 

INORGANICS. T ~e QA/QC samples were collected as part of the drain and outfall aggregate that 
included PRSs 8..012(a), 18-012(b), 18-012(c), and 18-013, along with the field samples at these 
PRSs, and inclu ~ed two sets of field duplicates. In addition, routine laboratory QAIQC samples 
were prepared a~d analyzed with each batch of samples. The inorganic results had no QAIQC 
problems and t e data are usable as reported. The QAIQC mechanisms were effective in 
ensuring the reli bility of measured data within expected limits of sampling and analytical error. 

No inorganics wer~ detected: therefore. they were eliminated as COPCs. 

n,...,.,..u.., 0 h ,,.. 1"'1 A /1"\,.. •"' .th."'t ,u, . . JT.,hl.o. A_'lt\\ 
• 7 ' . . 

ORGANICS. T e QA/QC samples were collected as part of the drain and outfal~ aggregate that 
included PRSs 1 ~12(a), 18-012(b), 18-012(c), and 18..013, along with the field samples at these 
PRSs, and incluc ed two sets of field duplic~tes. In addition, routine laboratory QA/QC samples 
were prepared ar1 d analyzed with each batch of samples. Two samples had QAIQC problems 
associated with t ~e SVOC data that resulted in data qualifiers being assigned to the results. The 
qualification of tt e 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. i The QAIQC 
mechanisms we'l effective in ensuring the reliability of measured data within expected limits of 
sampling and analytical error. 1 

' i 
! 

• Several SVOCs reported as undetected had detectron limits greater than their SALs. The detection 
limits were t e nonnal EQLs because no dilutions or matrix interference problems were 
encountered Nith these samples. Therefore. the relationship between the sample value and the 
SAL for each analyte was unclear. All ~1:1t two of these compounds were eliminated as COPCs 
because proce :ss rnformation suggested that their presence at this site was unlikely as a result of 
site activities. : 

• The -tWO··.afla~yles.---beAZO(a~pyrene -and bis(2-ctlloroethyl)ether. · tlad prolllems -with the ··blfnd .. QC 
sample thai res~:~lte(j iR the sata ~eiRg ~rased low aRe sata usa9ility ~eiRg questionable, 
Benzo(a)pyr-&n<~·waS-the- ollly.-analyte reta1Aed as a COPC-because-fts-presence at-the- sile could be 

.~ron" .. "'''· ..,.,, '""""A 
"I • 

• Two SVOC s it samples from one request number had QA problems associated with the 
blind QC sample that resulted in severa11analytes being qualified as UJ or R. The analytes 
qualified as UJ included anthrace~e, benzo(a)pyrene, benzo(g,h,i)perylene, bis(2-
chloroethyl)ether, 2-chloro-3-rnethylphenol, 4-rnethylphenol, 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 lanalyte initially retained as a COPC because its 
presence at the site could be reasonabiy 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 organrc compounds were detected at thrs PRS. none were retarned as COPCs 
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PRS 18-012(b) 

Section 4.2.3.3.1 is modified as follows: 

lfW08Aio&,····T-h&-iJIGilJ8AfC-Gata-Aad-oo-.QAJQC-protHem&·that-aff&ct~4ala-usability-. 
INORGANJCS. 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. 

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). : . 

Qm~Ri~.-····T-he--sedim&nt·5a~nad-.QPJQC.pr00lems-that-affact4KI-dala-usability ... Ja~~), 
ORGANICS. The QA/QC samples were collected as part of the drain and outfall aggregate that 
included PRSs 18...012(a), 18...012(b), 18-012fc), 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 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. These compounds were eliminated as COPes because process 
information indicated that their presence at this site was unlikely. 

I 

• T-wo---anatytes-;-·pentaOOI&r~eAGI-··&Ad···bi&(~-GhJGr~y~)ethef;···-had··i*"Oblems---wkh--·ihe---blina-·-QC 
~leG-ifHhe-4ata~ia~-&Rd-dat~bility--befng--qu&~eUl 
aflalyte&--wefe--elimiRaled··B&·-COP-Cs--beGat:JS&·PfGG&S&·mf&mlalioR··Stlggested--that--their--pr~eRG&·at 
lrn&-s-ite-wa&-YRii*ely, { 

• 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 oriJ included anthracene, benzo(a)pyrene, benzo(g,h,i)perylene, 
bis(2-chloroethyl)ether, Z-chloro-3-methylphenol, 4-methylphenol, naphthalene, 
pentachlorophenol, pyrene, f,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 <10%, making quantification difficult. 

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

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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PRS 18.Q~2(c) 
t 

Section 4~2.4.3.1 is modified as follows: 
l l 

!a9~AiG$····The·+llOJl}aAiG·data.-had--AG·oAl00,-pr001ems-that-affe<:ted·-d8ta--usability:···NO-~AGI'{JanK:s-were 
deteeted-ifl.the.-sed+ments-GGIIected··from-lh&-outfall-at--GOOG&ntratfolls·iJfeateF·than-the--baGkgrooOO--UTL&.
AII of the iRoJgaAiGS were eliminatea as COPes. {See AppeR~iil< 0 for a somplet-&-Gata presentatioo.) 
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 QAIQC 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. • 4 j 
No inorganics were detected in the sediments collected from the outfall at concentrations greater than 
the background UTLs. All of the inorganiC:s were eliminated as COPCs. (See Appendix D for a complete 
data presentation.) J ! 

OmaAiss. Tl:le er:gaAis data !=lag Re' Q.JQc pre~lems that affeGtes data Y&a~ility. l\11 of the orgaAiGS 
wef'e-e!fm+Aat~~Yse-ne or:gaAiG oompouAds wet:e deteme~e-~ts,. 
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 included two sets of field duplicates. In addition, routine laboratory QAIQC 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 QAJQC 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: 

!.'l.~ili!A~--T-h&-iAorg.aAfc4ata4id-Aot-present-aAy..QA/QG..problems-that .. af.feGteG-aal-a-usabitity, 
INORGANtcs. The QAJQC samples were collected as part of the drain and outfall aggregate that 
included PRSs 18-012(a), 18-012(b), 18 12(c), and 18-013, along with the field samples at these 
PRSs, and included two sets of field d plicates. In addition, routine laboratory QA/QC samples 
were prepared and analyzed with eac batch of samples. The inorganic results had no QA/QC 
problems, and the data are usable as ported. The QA/QC mechanisms were effective in 
ensuring the reliability of measured d a 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. flnorganics greater than background UTLs were carried forward 
to the SAL comparison stage (Table 4- 8). The inorganics that were either undetected or less than 
background UTLs were eliminated as CO Cs. 

No inorganics were present at concentrations greater than SALs. The inorganics below SALs were 
subjected to an MCA (see below). l 
Qm~.Bjg;.----AU-samples-had-QA/QC-pr. s--that--affeGtedaata-usab#ity---(Table-4-37), 
ORGANICS. The QAJQC samples wdre collected as part of the drain and outfall aggregate that 
included PRSs 18-012(a), 18-012(b), 1~&o12(c), and 18-013, along with the field samples at these 
PRSs, and included two sets of field d plicates. In addition, routine laboratory QA/QC samples 
were prepared and analyzed with eac batch of samples. Five samples had QAIQC problems 
associated with the SVOC and VOC data that resulted in data qualifiers being assigned to the 

. ! 
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Data usabiii~Y ~.to/ · than detection limits was 

_unaffected::>,: ·. :-_·t· ... ·'·, :{ .• · ~·~·-;1···: .· --·/·· ..• ·_ .',;.· .. ;., y. : .. , . . , :,,,.. '_·. . 
Several organic camP.ounds:wer~--d~f~ete(j,in~the!5amples; and.~II-V/e~e:~mpared .with•their SALS (Table. 
4~38), : · Two:·.svqqs:were ,ret~ I ned as ·coP-cs:~.l:)ento(a)p~n~;-~Wtlich \vas ;d.etecied at a concentratiOn 
greater thari'''its·;:sAf.;t41rid!pnenantt1renl!;'·•wJ1ieil iWa'sldeie'cled~bO\ 'aiti 'not' have· .a· SAL.· The · d~tected · 

: O(ganies th.at ,wereJ~S$1f!~njtieirSAEs Were ;gutij~ct~to: ari'MCA,(se~~~iowf,. . ·. . . 
· .· · . · · .• <:·t:• ·. :-·r --~i::-·~;'~-:zt> /·~::~},~; .·_;p}··'::. ~. ~-::{~:~:·:.':;.~;:.:·:·: ·: · ;_ (:.·.r>>:- :· 

Multiple· ehemicaf'ariaiYsisJ? At ~RS · ,.8:ot3.f:)t)~ckfill. troiJtJt'W pit~ and; tank. was the .only medium fro,m 
· WhichsamJ)Ies'were)~tal5.~ni· :Five'.lioricarcfnogerilc;'anaiY(es~/inet .. the. criteria ·:to( inclusion in an 'M~A 

' · . · • 'I' ·- •' •. ···~\.,"'•. ·'' r"'. • • • ·:' • i'.' · -: • . ' ''~'•- .· .-p._· " ·'~c'( · ~~" .·<-~ , .. --· ",> • • ' •, 

· (Table 4 ... 39)i1tTht(sunfoUhe ma)dmum·nO'rmalized;·concentrations'of these anatytes is 0.1293,-so none 

were retai;~~~0s~;s.~~~~t·,·~_\. ~:. : .. ;;( :.; \:: .. ·.· ·. '. ·•v~-~·-.: , "- ' .... : , ~ :. · · .. ·. . 
F~ur .carctllOQeni9:·;~8!l~lyt~s:.t:net::th~·.c:nten~· ,for mclus~on~:m ·an· M.CA. ··:.·Th~:sum of the. max1mum 

. normalizecf~nc:entr8!!9r'l§:c,f;t~~s~J(~alyt~si[s:.,t;789~.-·resultl!!~-iiJ th~~~duet of an.·MCA on a sampie
by.-sample. ·basis:':''TI)e~:~mil~!mu1Tl!)1ormali;ied ·:coneenti'jtiQri',_·,.fO'ri:sa;nple MB5309, totaled· 1 :78&3; 

. ee·nzo(a)anttlracene~and!oefi.zo(b)ijq'(ira~the'r)~ ead(tollt~ti@ii.~faf:t&ast .o:1" (0.8 and. 0.97.: respectivelY> 
. ·to the sum, for.sarri'ptit~J35~09, so ihese~arialytes .were retai·n~'d •as .coPes . 

• ' ' ·•• ·.·- •. ·. ~":(.:.~·~·:_/-'· -,-".::.· ';" -~· .. ,J• ~".' •• •.· ~ .• : 
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PRS 18..002(a) 

Section 4.4.1.3.1 is modified as follows: 

~A!!fRBAg, ... -T.fle.·if:lG~data·ttad-oo..QAJQ · -probJems that-aftected.Oata.usability; 
INORGANJCS. The QA/QC samples collecte'd along with the field samples at this PRS included 
one rinsate blank and one perfonnance 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 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. 

A number of inorganics were detected in the collected soil samples. Although many of the samples were 
composites of either two or four grabs, rio adjustment was made for this in the data comparison (see 
Section 4.4). Because none of t~e ihorganics exceeded either background UTL or site-specific 
background values, neither a SAL comparison nor an MCA were conducted. and no inorganic COPCs 
were retained. 

Q~ ... --F-f.ve--so#-samples-weJ:e-held--fof-51---days-beyond--the--r-eoommended---14-day--e~raction--holdiAg 
time--aoo..f&l:-1--1-4--days-beyond--tR&-40-day-aRalyt~Ga~-ttoldmg .. time-,---BeGause·-~·-the-·-&JC-GessiYe--ttoldiRg 
times, data usability fer these sample& was qwestf&Aable. Hewever, twe HE-oonstituents were aeteG\ed 
if:l--one-sampkHAd-wer&-subjeGteEI-to-th&-SAl~, 
ORGANtcs: The QA/QC samples collected along with the field samples at this PRS included 
one rinsate blank and one perfonnance evaluation sample for the inorganics. In addition, routine 
laboratory QA/QC 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 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 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-pitrotoluene, and tetryl(methyl-2,4,6-trinitrophenylnitramine). 
The data are usable because tile 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 hold~ng time and the 40-day analytical holding 
time were exceeded by 51 days and 114 days, 1respectively, which resulted in the analytes 
being qualified as UJ or J. However1 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 sartwples were preserved and stored at 4°C to inhibit bacterial 
growth and prevent photod.gradation 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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PRS 18-00Z(b) 

Section 4.4.2.3.1 is modified as follows: 

ffiOma~e iReFgaRiG-Gat~~tlat-affeGted data Ysabffity, 
INORGANICS. The QA/QC samples collected along with the field samples at this PRS included 
two rinsate blanks, two sets of field duplicates, and one perfonnance 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 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 QA/QC 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, or R. 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. I 

• 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 tower 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. 

I 
• Eight soil samples from one request number had a problem with the holding times for 

t 

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. 

I 
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. I 

All of the inorganics detected above background UTLs were below the1r SALs and were subJeCted to an 
MCA (see below). 

~--+-h&~-som&.QA/QG.·f)r.obkmls-tllat-affeGied·<iata-t~sab*lily·.····The-·analytical-·holding 
time-of.4()..day.s-was-e-xGeeded··bY··92-oays.for-sevefl· 500--sampies ...... oat&·\Jsabi-lily-of-these--samples-was 
qilestiooa91e,-No-HE-of93AfGs..wer-e4etemed-. ~ 

Response to the NOD 
for TAs -18 and -27 
J971')707~ 

-99- EMlER: 97-145 



i 
I "" , 

l ··-·. 
i ' 

1
'··.·: __ . 
'. 

. . . . .· ;~r,.·*~,~~t·";;':':·::~~-~~r'•:?ii'~~~~~,~c::)~e;'~ ·. .-•.. ~··. -•<· 

· · ORGANICS. The QA/QC .samples collected along with the field samples at this PRS included 
two rinsate blanks, two sets of field dUJ)ficates, and one perfonnance 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 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. 

• Sixteen HE soil samples from one request number had QA problems associatjd w;th 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-nitrototuene 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 ~ne 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 ~nd the 40-day analytical 
holding time were exceeded by 22 days and 1 day, respectively, ~for seven samples, which 
resulted in the analytes being :qualifie~. a~ UJ. The .recommended 40-day analytical holding 
time was exceeded by :t2 days for six samples,which:resulted in the analytes being qualified 
as UJ. Because the soil samples were kept frozen''tiefore extraction, the extraction holding 
time can be extended up. to 8 weeks (an~~probably.longer). Following extraction, the samples 
were preserved and stored at 4°C to inhiti1t bacterial growth and prevent photodegradation of 
the analytes. This process appears tc) stop decomposition of material for at least 71 days {or 
longer). Therefore, the data for seven samples are. usable because the samples were property 
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 other-soil samples collected at PRS 18-002(b) (Table 4-44). 
One HE compound detected, 4-amino-2,6-dinitrotoluene (4-amino-2,6-DNn. did not have a SAL and 
therefore was retained as a COPC. The HE compounds RDX and 2,4.6-trinitrotoluene (2. 4, 6-TNn were 
detected at concentrations less than their SALs and were subjected to an MCA (see below). 

Multiple chemical analysis. 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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PRS 27..002 

Section 4.4.3.3.1 is modified as follows: 

~~aRis-4ata~aG-6om&-QAIQC-·pr-obl&ms-that---af#eGted4ata-*-!sability .. fT-abJe.·4-48). 
Tl:le reGemmeRaea 28 aay 1:\eleiRg time Jar merGijfY was grossly BMG&eoed. 
INORGANICS. 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 perfonnance 
evaluation sample for the inorganics. In addition, routine laboratory QA/QC samples were 
prepared and analy~ed with each batch of samples. 1 Eighty-four samples had QAIQC 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 acdtptable and defensible. 
The QAIQC 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 werejpresent. 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. 

I 
• 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. lrt 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 sampll from two request numbers had problems with the holding time for 
inorganic analyses, .;xcluding 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 

r extremely stable under proper storage conditions, which were maintained for these samples, 
and the in organics 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 o the samples were 
composites of either two or four grabs, the analytical results obtained from these mposite samples 
were not multiplied by the number of grab samples (see Section 4.4}. Those ino anics detected at 
concentrations greater than the background UTLs are presented in Table 4-49. Co parison with the 
site-specific background values found that most of the inorganics were detected at ncentrations less 
than these values. The exceptions were chromium, copper, and lead, which ere above both 
background values in some samples. The inorganics that were undetected or w re tess than the 
background UTLs were eliminated as COPes. l 
All of the inorganics detected above background UTLs were below SALs and were su 1ected to an MCA 
(see below}. I 
Oman!Gs:--:f"-h&-HE·Gat&-J)F&seAteo·.QAJQC-prol:*ems-thal-may.-Raw.affeel&d·dala-usabilfty fTabJ&.-4-43}, 
ORGANICS. 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 dne perfonnanc:e 
evaluation sample for the inorganics. In addition, routine laboratory QA/QP samples were 
prepared and analyzed with each batch of samples. Eighty-four samples had QAIQC problems 
associated with the HE data that resulted in data qualifiers being assigned to th~results (Table 4-
48). The qualification of the data because of QA/QC issues did not affect the ufficiency of the 
data for decision-making purposes because the majority were acceptable and efensible. The 
QA/QC mechanisms were effective in· ensuring the reliability of measured data within expected 
limits of sampling and analytical errof. 

I 
• 1 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.n&-data·-f.of··two--HE··aAalytes·in·fGJ·samples·were·~Hffed.a&·t~nusabJe..because·{)f .. pr-ot»ems.witll 
the elind ac samf)le In additien. the FeGemmenoea extFBGtien ana analytical holding times fer a 
number-·O~·other-HE·aAalyte&·were.-exceeded- by .. more.tllan SQ.day.s.and··100 days,. respectwely •... As·a 
result. FRest ef the ~E Elata were qkfestienaele er q~:~alifieo as ~:~nusaele. 

• 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-emino-2.6- DNT) -did not have SALs and were retained as COPes. 

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 ex eded 1. Sample 
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. . Only one caranogenic analyte, ROX, met the criteria for inClusion in an MCA, making an MCA 
unnecessary. 

\ 
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Request Sample No. 
.No. 

18884 AAB2480 
AAB2482 
AA82,4e4 
AA82486 

- AAB2488 
AA82490 
AAB2S24 
MB2526. ·--
AAB2528 
AAB2529 
AAB4363 
AAB4365 
AAB4367 
AAB4370 
AAB4372 
AAB4374 

. . TAJJLE4~8 
SUMMARY OF DATA U$ABILITY PROBLEMS FOR PRS 27-002 

C~ntinued 

Location No. Sample Analytes Qualifier-
Type 

27-1010 N/A All HE UJ ot J 
27-1010 
27~1010 
27-11;)11 
27-1011 
27-1011 
27-1029 
27-1029 
27-1029 -- -· 

27-1029 
27-1032 
27-1032 
27-1032 
27-1033 
27-1033 
27-10~3 ---- --~---~ 

Comments I 
I 

Holding time exceeded. 
i 

I • See Section 3.1 for a description of the data qualifiers N/A: not applicable 
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"'"'"nnllnrlc.. were•! Oete~CI~::I:.". in<.th~':;:soifc 'and .sedirl'l~nt.s; _ none were present at 
. . _ ... · '. · (,tabl~:;:4~55).c;on~. ~~"1ifQlatile nrg~nic; .phenanthrene, 

_ _ ·03~.a.::.o~~1rx . wa~;ret~;n~d;~s a.c9pc,·. ThQ~.d~te~ed;organics that were 
present. . _ . ~S~Ls were::subJ~cted.to an MCA·(see below); 

-~~ni~,~:~e~~~t;2'H~·j~;$~{h~: · ... · .. -... __ · ~' ?.': ~~rrt~s·~-~;sou?~etth~J~~ena·f~r inausion in an MCA 
· gal)fe f~>~- __ Ttle:~uifl~of_'t~e:'fnaxiffl~m ··honn~!i,~e<j :~n~ntratlonsi,w~~,-9:1~43, .so no .anatytes .were 
·~.retained a_s·coPCS}':Beca~se'bis(2•ethylhexyl) phthalate was thtfonJy,cafcinogenic analyte, an MCAfor 
· this category was n9t_c(,rdu6tea..- <: ·Y"". · --· -- ·;~: · , : • : ~,.. -

.. ,' ~· ' ~. 

'..:~. :· 
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PRS 18-010(b) 

Section 4.6.1.3.1 is modified as follows: 

~~flK:&r···The·iflorgaffiG-~a.preseAted·OO·OAIQC.problems that·.affected data.usabiU!y. 
INORGANJCS. 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 QAIQC 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. 

OrnaRiG&.-·-SevaraJ..saij.samples.had·QAIQC..prOOiem&.that-·affeGted·data-·usatmtty.(Tabl&-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 
in organics 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 tllese 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 were retaiAed as COPCs becayse ttteir possible pf8sence iA NAOff 
ffom.pa\ted.areas-wa&·l~ely, 

• 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 or R. The analytes qualified 
as UJ included anthracene, 2-chlorophtnol, 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. 

-Twoanalyte-s;··bellzo(a)pyr~··3nG·dibenzO(a,h)aAttlracene, .. nad·additiOAai·PfOblem&wfth·the·fntemal 
staAdaffi .. pery4efle-d1·2· .. that. .. result~. ·in· the ··data .. beiAg· ·biaSed .. kwJ ··300· data . usatmit.y ... beiAg 
questionable .... Because of .. tneir.possJble. presellC8· ffi. the ruooff fmm. paved afeas;-ttlese .analytes 
wer&·r.etained·as.COPCs, 

• 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 
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encompass the period from November th ugh 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 po~sity and horizontal extent of 
the aquifer, will be used to estimate chan ·es in the volume of groundwater~in storage between 
measurement periods. The rate of chang can also be used to estimate transmissivity for the aquifer. 
The change in groundwater storage will b compared with stream flow loss to refintfwater balance 
estimates for the aquifer. 

3.3 Water Chemistry ~· 

Changes in co~centrations of major catio and anions, as well as pH, wiU: used to evaluate the extent 
to which there may be contaminant source's within TA-18, particular1y thos sociated with PRSs where 
COPCs were present above screening levels. Data presented in the RFI R port indicated little change in 
water quality within TA-18, but a persistent degradation with down-gradien~istance east of TA-18; 
concentrations;of major cations and anions such as sodium, manganese, loride, and alkalinity increase 
downgradient. !seasonal changes in waterl quality, corresponding to the rise and fall of the water table, 
could indicate that some contaminant. souEs are seasonally encountered a;.· y the groundwater. 

3.4 Concentrations of Potential Co minants 
i, l 

3.4.1 Evaluation of Potential Contam nt Sources Within TA-18 ~ 

The primary oJective of the proposed sa;pling is to determine the extent tt which concentrations of 
potential contaminants in groundwater change with down-gradient distance1Data from wells located in 
Threemile and Pajarito Canyon upstream from their confluence will be co ared against the respective 
background wells in each canyon. As discussed in Section 3.1, for wells at nd below the confluence, 
up..gradient wells will be used to determine a volume-weighted background . ate~ quality resulting from 
groundwater entering the western boundary of TA-18 through the two canyo s. Observed concentrations 
of COPCs in wells within and down-gradient from T A-18 will initially be compared directly against the 
appropriate baCkground concentration. , 

For downgradiJ,. wells affected by waters from only one of these canyons,lomparisons will be made 
with only the four appropriate upgradient data sets. For those wells that a~downgradient of both the 
Pajarito and F.temlle Canyon background wells, comparison with all eightl background samples may be 
conducted if th data suggest that combining both background wells is appropriate. Data from the down
gradient wells II 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 usld for these tests. That is, the probability of a false positive 
reading for any of the simultaneous tests to be conducted (each analyte at erch well) will be 5%. 

Available data,~s 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 rer quality may be ialized 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 TA-18 appear to be contributing contaminants to the groundwater. It is expected 
that HE constituents will be detected ~t most sampling locations: HE constituents have been previously 
detected up-gnidient, within, and doytn-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 f contamination in the shallow groundwater. 

l 
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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 a~ion 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 ~.4.4.-2 Field QC Samples 

Sam 
Duplicates 

Trip Blanks 

Performance Evaluation 
Samples for HE, VOCs. and 
SVOCs (especially HE 
residuals 

Number 
3 samples ~or each quarter, 
analyzed for HE, VOCs, and 
SVOCs I f 
1 per shippl g container 
containing ater samples for 
VOC anal is 

Obtai variance estimates for the two 
primary COPCs (VOCs and HE 
constituents) previously observed in 
T A-18 roundwater sam les. 
Evaluate possible cross-contamination 
amonp sample containers. 

I 

Evaluate analytical laboratory 
performance. 

2.4.4.5 Sample Analysis Methods i l ' ~ ' The methods proposed for sample analysis are given in Table 2.4.4.-3 

Anal e 
TAL metals 
Mereu 
Selenium 
vocs 
SVOCs 
HE 
Ma or cations/anions 
Nitrates/Nitrates 
Chloride 
Tritium 

Table 2.4.4-3 Analytical Methods 
I 

Method 
EPA 6010 
EPA6010 
EPA6010 
EPA 8260 
EPA 8270 
EPA 8330 
Standard methods 
EPA 300 
EPA 300 
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~he streams in Pajarito and 
Threemile Canyons cross TA-18. A significant portion of that flow toss results in groundwater recharge. 
although some fraction is lost to evapotranspirationf 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 
T A-16. As now planned, the first three qultrters of sampling and water level measurements will 

' I 
. I 
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2.4 ....... ? .. ,o.tsign of Existing Monitoring Wells 



Well Drilli~iJi~d Water Sampling Protocols 

·: 2.4~~: ~ We~l ~o~~~~~on;' . . 

· :AI{n~ ~~i~t~r ~th~~ge: 1~tnd St~" 2 sampling will ~ constructed in confonnance with ER SOPs 
·.: _ .~~Q-1, ~~04~-.o~c~()Jt•nd_()5.9~: ··!he t!Ri911.d~si9ntor:!Y~l.I~·MW71 th_~u~~:~W-17 is Illustrated in Figure 
··. ·.···• ~.~;~:,.1: )"h~ ~P9.~. ·~e.stgn_ f~tl)~;~~~~~.i.a~ 9!ye'r)~~!'!.:!b.~J:!Y,d!PQe,O.I~t~;;Y.V9.rk Plan (LANL. 1996, 

.· ··'-'l3?8);.·;s·~Sh·Pwn .... _._ .. ·•.r(:fil.gu_.·_ re---... ~2:.;4.;4. :::.2·:···;;:oir:.:_ ..... " Jn .. ew ... weii$· ... ·Wl.l_fpe·'···.···_:~_.t .. 'I1_J•!3.··_.;'!h.}t:.JJ .... -1Jt·J·,,. __ ··: .. sat·.····:_·. {itl_~~" .. hi~ .. ness __ · of the ··· ·alluvial'··· olter(WI:ii6h 1s-~ettain b ·· ·oS8tti~Jea-·or.·:partraJiy:situ)'8tectaa"fiait.'r1Uff.z:3r-..weJJs w111 be 
.,., • ' .. ~ - - -~-.:...,.;,.,· .......... •'•"";.""· ·,'1' ... ~ ,. .•. ~ '. • • ·• ·,·· ......... •• .,..,~. '").l ; -~·.'·.··· .......... ·,.·. ·•:,~·- •• •• ~ • 

. ·· : screelle_ct~hroug~~~'the;full:~~~t: ... tth!~!:'ess of.t~e;~JI.~yi~fJiF~~a::~~tE~.pQ~i_t:Jie, ~reening will ~ 

. ~.;·--~~~~t!~~~~-~W8sru:~~~rh~cr~lrrtrir;,~~~J9rim~,~~~~~~:~~ii:~~=~:~~~, ~~; !;: 
· - · .-a~nulu~.', ~e ~~~ed_:~~erval ~~~ -~~-~: ~si~dted tci~tie all~viafaqoiter: ~,. ~ 

. , 2.4.~.2 surtac:~~ ~~te·r. ~-~~_li_n? <.:· : .. _ -~ -
1
. 

' ~ ,-., _-,; ', ' ' • ' '';!._ ',. < .... ·~ "',, " • 

Samples of stream·;tJow. and sprt,oo·~ . irge will· be-c~!lepted in contqn:n~nc;,,wlf~ ER SOP 06.13. 
Sample~·wlll.be~ col!eded with ·a Pf!ri~ !!ltic pump to i'ni!lirnize air_c;on~a~: during ~mpling. ·For purposes 

.·.· ... ·:,of. ~mpanson ·.~h~v~rio~~;~ate!f~9~~1~y~~an.d~ri1s;<,~~d. :-!9rJ~'-·;(m.e·n~e{J:(t~ni:use~;:·anquol$ tot-the 
· ..•. vanous anai~·Will'beceltherfiHe .· ;j non~filte;-ed •. or,bottl~ as indicated-In l'Jtble 2~4:~1. All detection 
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. Table 2.3-1 Sampling Design for Proposed Sampih1g Locations 

Location 
10 

18-01684 I Ground
water 

36-2009 

36-2004 

Purpose 

X 

X 

X 

i : v 

X X 

X X 

X X 

-x 

X 

X 

X 

. ____ ... ..-··~-~ ·~· 

Major I N03 I Cl I H-3 
catl~nsl 
anions 

X 

X X X 

X I X 

-

X 
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Table 2.3-1 Sampling Design for Proposed Sampling Locations ' ... 
' 

!:;~i 
,. 

Location Location Media Purpose 
t·f Description ID ·,: 

~;;~\ ' 
MET voc svoc HE Major N03 Cl H--3 

cations/ 
~\ .· anions .j\ 

ti;:. \ Threemile Canyon 18-10021 Surface Determine water quality of X X X X X X X 
,;I 

Stream, near Water groundwater recharge source .• 

~; 
Threemile Spring ·"'"' 

NB ,· ~ 

-;~· 

Pajarito Canyon 18-10025 Surf a~. Determine water quality_ of .... ··· X X X X X X X :; 

Stream near T A- Water groundwater recharge source ~:. 

18 Boundary 
.. 

T A-18 Spring 18·10019 Surface Determine relationship, if any, X X X X X X X 

~~}:" Water between spring and alluvial 

~ -- aquifer In Threemile Canyon -

-.r' BG-1, Background 18-1060 Ground· Determine influent water quality X X X X X X X X 

~; 
Well in Pajarito water to TA-18 In Pajarito Canyon 
Canyon 
BG-3 Background 18-10024 Ground· Determine influent water quality X X X X X X X X 
Well (New), in water to TA-18 in Threemite Canyon 

~:· Threemile Canyon 

~· 
MW·4 18-2016 Ground· Measure COPCs from PRS 18- X X X X X 

water 003(a,b), verify HE data from 
BG-1 

MW-7 18-1135 Ground· Measure COPCs from PRS 18· X X X X X 
water 003(a,b). 

~."' Mw;e-~·- 18-1166 Ground-··· • Measure COPCs from PRS 18- X X x-- X X 

~;·(~ 
:: 

water 003(c). Determine changes in ! 

~~ ... ~-' -~ '-o¥~~. • .,_., _ __,,..." .. -..... , ~HE.resulting.fmm..eBS~tll: . -... -,_,.., .. , ... ' 
~_" 002(b,c) J 

r"' MW-6 18-2024 Ground- Measure combined effects of 

(· water upgradient PRSs, 18-

ry. 003(a,b,c,f), 18-002(a), and 18-
002(b,c) .. 

~ .• .. 

i'; 
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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 
t 

All of the alluvial wells within TA-18 (MW~1 through MW-16), well BG-1 up-gradient frO.tn..,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 perfonned 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 r8duce 
turbidity. In addition, all wells will be fitted with a low-volume bladder pumP.set approximatelyjin 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 tenb to settle. 
The goal of the additional well development and the use of bladder pumps is to obtain water s\tmples 
with a turbidity less than 5 Nephlometric Turbidity Units (NTU). the sample acceptance criterid specified 
in ER-SOP-06.02. The PCO series wells are currently equipped with bladder pumps, and san\ples 
generally meet the turbidity acceptance criteria. After well development and bladder pump inStallation, 
all wells will be allowed to stabilize for at ~east two weeks before sampling. . . f 

2.4.2 Water Levels • 

Before each sampling event, the depth to water will be detennined 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 I 
Stream gauges are currently in place in Threemile and Pajartto Canyons (Figure 2.4.3-1) The gauge in 
Pajarito is equipped with a continuous recorder; the one in Thref.mile requires direct reading.JThe gauge 
in Threemile wm be read ·on a periodic basis throughout the Stage 1 sampling period. The f~uency will 
depend on antecedent and current runoff conditions, being more frequent when runoff rates vhry 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 estilate water-
balance relationships for the shallow aquifer. f 
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Table 2.2-1 Primary c 

I . 
'Retained by Screening Assessment 

18-003(c) 

18-003(d) 

' . - . 

NR - No COPCs retained by screening ass•ess•ment 
NS • Not Sampled· 
NA - Not Analyzed 

U,Pu 

'•~ 
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' 
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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 networt. In addition, flowing surface water and 
springs up-gradient and down-gradient from TA-18 will be sampled to detennlne influent and effluent 
water quality and potential contaminant concentrations. The sampling will be done ln two stages. as 
follows: 

Stage 1. Oetennine Potential Contaminants 

• Collect water samples from flowing streams and springs in Threemife 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 TA-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 collect~ fromthis 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 networt. 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 1093. 

2.2 Target Analytes 

Stage 1 sampling will encompass all analytical suites from which analytes were retained as COPes by 
the screening assessment portions of the RFI report. Table 2.2-1 summarizes these COPes by PRS. 
From the table, it Is evident that constituents from all major analytical suites (inorganics, VOCs, SVOCs, 
HE, and radionuclides) ..vere 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. I 
2.3 Sampling LoJions , 

Plate 1 shows the locafl n of PRSs where COPCs were retained by the screening assessment, and 
principal COPCs at thofe locations. The figure also indicates the locations of existing wells. and 
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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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ATTACHMENT A 

SAMPUNG AND ANALYSIS PLAN-PAJARITO AND THREEMILE CANYONS GR UNDWATER 
INVESTIGATION 

1.0 Problem p.tfinition 

RFIPhas& 1 sar:tiPJing at former ou 1093 Indicated the presence of several potential -
soilS allQ alluvlaf::Q~~er i. prim;t!iiY volatUe organic compounds (VOC) and high e 
Oata on the obSei'Yect con•ritrations ~ue ~nted in-Chapter 4 of the RFI Phase 1 re 
1255). The ·onlyi<;oriStiluentdetectedat concentrations Which exceeded groundwater q 
was 1-2 dichto~han.e (EDC)Nmict(was detected near three now-abandoned septic 

· detections of the.irJ)Qtential ci_ontaminants a" shown in Figure 1-1. ?!Jr. 

.. . . . ·}k.: ···::. - . "' 
The existil)g datailndj~te thastalluvial g~unctwater up.gradient from TA·18 In Pajarito 
high explOsive cc)mp<)unc::ls;JirHs deg~aUpn Products. However, samples were collect 

minants in 
losives (HE). 
rt (EPA 1995, 
llty standards 
ems. Notable 

the ~~radient:}-'~·-SOJh~-~~ ~s no Irifonnatjon on seasonal variabiltt~. 

Groundwater sal"l)J)tes Ylere collected quarterly and analyZed for high explosives at a lo · tion within TA-
18, The location':fnay]iritentially be·t8ffectedby HE contamination from a former firing · e, but the 
sampling_data(T~ble·1-:1):provldes(tme'inforrnationon expectr seasonal variabiltty. 

Table·-1;.1; .•Conc:entiations of HMX in WellsMW-1{ -2,- 3, and -4 (pGJI) 
- I I 

: Well · · .... 1 10/93 . 2194 t · 7194 2195 

MW-2 .. · '. 2.3 3.3 t. ·32 ; N 
MW-3 . .. 0.3 3.8 · 2.7 • 4.· 
MW-4 · '3.2·(dup~ 3;5). 32 3.3 (dup 3.4) 3. 
. .· . .. . : · .. '- ..... -".:': ·,: .. :,:· . . . . -~ -~ 

The data for HM>-(· show at ·_least as much variability ~mong the four wells for a particul~ sampling event 
as from ·event to'event tor a particular well. For these data, sampling and measureme1 variability 
·appeal'S to o~)iafly evidence·of · ~asonal variability. 

~Hi0~1 data'~~Uiredl. o .. ·· e~ablish: 1 j 
f.. . ' • What i_M~e magnitu~e anc1 ~asonal variability of pote,ntial contaminant conce trations in 

. g~u?;jf~~2:j!j~{S,~e. water entering TA-18 from up-gradient locations? ' 

• How-do.~·tne~~gnjJude-and seasonal variability of potential contaminant concentrations vary 
withir;t aijc:t d~'ili(tient from TA-'18? 

.. ':>:-1-~~:/-]~~~:::~~~i~~:.:~;~,?~·-'.}::" ·.~ .--~'.. ... . .. ; .. :···. 
• -Is there),Siid~nce of-~tential contamfriant.sources within or down-gradient from TA-18 that are 

degradl®'\flaier qlia~ity s0 IJS to exceed groundWater,or surface water quality standards? In 
partictil~r,· a:re the o~Ned eoncentrations of HE constituents in surface and groundwater 
related'·(~ p<>teritiafsources wtthin or downgradlent froin TA-18? 









Laboratory is beyond the scope of this RFI. Such issues will uHimately be ll<kfteSSOd J 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 shalf provide a listing of all instances at TA-18 where detection limits exceed 
SALs and provide an explanation. 

LANL Response: . i 
The analytical methods used to detect analytes in samples sent to offsite laboratories llfi!_SY,V 846 
methods, which are required by NMEO 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) 

I 
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 n 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. 1 

1 \ 
Comment 2.1.ii. All figures within this report should include the locations of "the inventory of monitoring 
wells" ~s 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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1LANL 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: j 

I 
Because the concentrations either were less than the SALs or did not have a SAL humaR'health Fisk is 
R9t a G9RG8FR. potential eontamina' at this location do not present an unacee. ptable risk to 
human health. , ... ,.,,.,,.,."· 1 

. 4 1 
~ ! 

j 
Comment 2.h.vi. Figure 4-33, page 4-190: Does not include a notation that o-nltrotoluene exceeded 
background concentrations at sample location 36-2001, sample identification AAA5902, as shown in 
Table 4-83 on page 4-196. LANL shaitrevise the text and figure, as neces~ary. I t . . 
LANL Response: , .. 

Discussion: 
I 

The compound, o-nitrotoluene, was not detected in the background wetlands (WL-1 and ~L-3), but was 
detected in the background wells and in the sulface water in one of the down-canyon wetlands (WL-8). 
The sulface 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 (3.71lQ/L), 
but are presented in Table 4-83. Figure 4-33 presents o-nitrotoluene as being detected i~ one surtace 
water sample (AAA5901), but not in the second sulface water sample (AAA5902). Figure 4-33 
(Attachment 0) Is modified to present this detection. 1 

\ . 
Revised Text: 

The last paragraph of Section 4.8.3.4 is modified as follows: 
J 

The HE compounds o-nitrotoluene and tet~l(methyl-2,4,6-trinitrophenylnitramine) were detected in 
sulface water from WL-4, WL-6, WL-7, and WL-8. These HE organics were not detected in the 
background wetlandS but were detecteca in the background wells at maximum concentrations of 3.7 ~giL 
and 0.12 ~giL •. respectively. These ;u;entF&tiens are higheF iR the wetlaoos suFfase water than iA the 
backgrewRd wells, The concentratio . of o-nitrotoluene in the wetlan~s surface water are less than 
the background wells concentration, while the concentrations for tetryl(methyl-2,4,6-
trinitrophenylnitlamine) are greater than the concentration detected in the background wells. 
Because these.compounds·,were not detected in the background wetlands, the results suggesting 
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, Hu n Health Risk: 2,4,6-trichlorophen~l was identified as being a 
COPC unrelated to activities conduct at TA-18. It is unclear if an evaluation was performed to 
determine if thiS constituent is attributable to other LANL--re/ated 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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Revised Text: 

Table 4-81 is modified as foiiJws: 

: I TABLE 4-81 
!!eiMUM CONCENTRATIONS OF ANAL YTES 

DE '1'-TEO IN THE BACKGROUND WETLAND SITES 

i Site-Wide Sediment Site-specific Background Values 
Analyte Background UTLs Sediment Surface Water 

(mg/kg) (mg/kg) (~/L) 
:.:: :.~::::. " . . ~--:.;.· · .. ·INORGANtCS 

Barium' I 141 130 82 
Beryllium j 1.4 1 NO 
Chromium I 8.8 9 NO 

'Lead I 13.8 13 3 
Nickel l 10 7.9 NO 
Uranium (Total) 7.6 45.4 4.03 
Zinc 62.1 69 NO 
QR$ANICS ::: .. ·.' .·• •. :·.'•.:' .. i· '• :;... · .. 

Acetone NA 0.21 NO 
HMX NA NO 3.38 
ROX NA NO 0.323 

·:RADJONtJCUDEB::: :: :\·:·.::-:·:} .. {pCUJil·.• j~iiLl 
Plutonium-238 0.006 0.055 0.014 
Plutonium-239/240 0.2 2.22 0.036 
Thorium-228 2.3 8.23 0.89 
Thorium-230 2.3 3.13 0.62 
Thorium-232 2.3 2.33 0.181 

ND: not detected 

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, ;r is uncertain whether the background samples 
obtained for this RFI Report are unbiased representations of the wetland/alluvial conditions in the canyon. 
LANL shal~provide an evaluation of the historical information to determine if these locations were suitable 
to meet th~ 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: ·aecause the concentrations either were less than the SALs orl,did not have a SAL; 
human health risk is not a concern." This statement leads the readertto 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 unnecessary. LANL shall revise the statement to rrJ.ad ·secause .... human health risk 
was not evaluated." ~ I 
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Following well development.f the static water level in the wells averaged approximately 15 ft (land 
surface datum). This is consistent with observations of construdion adivities in the area, where water 
has been encountered in exc;avations 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 
1 B-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 PRSs may have contributed to the overall degradation of the 
alluvial groundwater system./ 

LANL Response: 

High explosives are not a po\Bntial contaminant for PRSs 18-003(8 and b), although samples from the 
nearby LACEF wells were analyzed for HE. The analysis of samples from seleded existing and future 
monitoring wells will be included in the sampling plan indicated in the response to Comment 1.a.ii. 

I 

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 fee~ 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 willjbe 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 po1sible additional background 
data pertinent to wetlands will be included in the sampling proposed in thd response to Comment 1.a.ii. 

I ~ 
J 

Comment 2.h.iii. Table 4-81, page 4-195: Site-wide background values (as represented by:the UTL) 

=~ ::P:::- for comparison puqlOses. See comments 1 b.H and 1 b.iii. I 
Discussion: I 
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 bse of the 
new UTLs. See response to Comment 1.a.iv. l 
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planned as part of a broader investigation of groundwater in Pajarito Canyoh (see response to Comment 
1.a.li). The presence or absence of these contaminants will be addressed by that sampling. 

2.g.ili Section 4.7.2 LACEF Monitoring Wells t 
Comment 2.g.IU(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 fteld at 
18-003(b) or southeast of Buildings 18-168 and 18-23. r 
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 well$ are south and southeast of Building 18-168 and in the vicinity of the settling pit 
[PRS 11.003(8)] and the septic tank [PRS 11.003(b)]. These wells were installed to establish baseline 
levels of radionuclides in ~its and shallow groundwater surrounding the Building 11-168 and to assess 
the potentlar for transport ot··radionuclides in the shallow groundwater system in Pajarito Canyon (LATA 
1991, 15,.0005). In addition, a permanent monitoring well (MW·7) was subsequently installed in 
the drainfield at sample location 18-1136 (Figure 4-27). The first quarter analytical data from well 
MW·1are presented in Table 4-6 (sample no. 0211·96-0252) as part of the Phase I investigation at 
PRS 11.003(b). 

All fouf wells were driUed 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 four 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 tayers 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'10 t0'12 ft in each well, with the first fully saturated zones occurring at approximately 20 ft . 
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I 
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 manito on an 
aMuaJ baSis as part of the Environmental Surveillance program. Presumably, additional analytical data is 
available from these previous sampling events. LANL must present the historical da • for these wells 
within this RFI Report to provide a more complete synopsis of groundwater degradat n near TA 18. 

LANL Response: 
.~.:;._.~ 

The proposed additional groundwater investigation, as presented in the Sampling and Analysis~Pian for 
Groundwater Investigations 1 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. - ·· 

! 
j 
I 

Comment 2.g.ii(2). Section 4. 7.1.3.1, /norganics: LANL must revise the text to indicate which samples 
~xceeded holding times. It is recommended that the corresponding ligures also somehow indicate which 
samples exceeded holding times. 

LANL Response: 

The samples that exceeded holding times for inorganics (mercury only) are listed in Table 4-7 The 
designation of samples exceeding holding times on figures is not presently required by the ap ved RFI 
Report framework policy. 

I 
Section 4.7.1.3.1 and Table 4-75 have been modified and presented in the response' to Comment 1.e.ii, 
QA/QC discussions. I 
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-tetranlfro-1,3,5, 7-,1 

tetrazocine (HMX). LANL m. ust revise the text to show these corrections. I 
LANL Response: · 

. ! 
As stated in Section 4.7.1.3.1, these constituents were at concentrations below the SHe-specific 
background groundwater cimcentrations listed in Table 3.2.1 of the RFI Report. cl• sistent with the 
approved RFI Framewo. rk!' olicy, the data comparison tables, text, and the figures nly addresS potential 
contamir;tant concentratio above background. Concentrations of these constitue s are provided in 
Appendix 0 of the RFI Re · rt. ' 1 

Comment 2.g.il('~ Sect! 4. 7. 1.3. 1, Organics: LANL does not prollitle suppolting documentation 
necesstJI'y to eliminate the COPCs based on the contaminants' relative insolubility in water. See 

comment 1.b.iv. I 
LANL Jesponse: 

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. htsufficient 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 TA-18 
activities. The RFJ Report only concluded that It was unlikely. Additional sampling of the PCO wells is . l I . . - , I 

' 
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LANL Response: 

The scope of the investigation. reported in the RFI Report for former OU 1093 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.il will address this 
comment. • f · ' ...... ~··-· · 

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 lack of sumctent 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.li. 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 Lt specify the objectives of the groundwater sampling. From that 
standpoint, it is difficult to deriver~ 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 review of the 
information can be made. j 

LANL Response: 

Discussion: 

The objectives of the RFI sampl~· ng are given in Section 5.6.3 of the RFI work plan. 

Revised Text: \ 
I . 

! 
The following is added to Sedion 4.7: 

The conceptual site model foJ TA-11 (Figure 1-4) identifies groundwater as a po1tential 
pathway for contaminants and, therefore, a medium that needs to be monitored. 
of the groundwatersampling:associated with TA-18 are, 

• to measure conCentrations of chemifals In the groundwater, 
• to Identify chemicals of potential concern, either as a result of TA-18 at-t·iuitru.c or 

activities off-site, 
• to obtain data on the seasonal variability of the concentrations of chttifliica!ls of 

potential coricem, 
• to obtain' data on seasonal water level changes, 
• to detennine local background concentrations of chemicals in the grc,DI11dV~ratttr 
• to obtain data ,on water quality parameters regulated by the Safe 

The monttorl .. g well~(either . as part of the RFI investigation or previously llrilla•tl 

strategically ~o~ to · "" potential impacts on water quality from IROIIVIGiuat 
within TA-11.:as well · effei:ts of the entire TA 

.i.,. ~ 

•, 



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 
infonnation is clear1y provided on the figure, and LANL sees no reason to revise the figure.l 

Comment 2.f.iv(S). When describing locations in the text, LANL must use reference poi 
located on the corresponding figure. For example, Building 18-30 is cited in the text, but i 
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 11.010(e) is the stonn drain outfall of a paved ditch 
that serves the area northeast Of Building TA-11-21 (Figure 4-25). A pipe, located at the east end 
of the ditch, passes under the paved area west of Building TA-11-129 to a grating east of Building 
TA-11-190 and turns south. ; t 
2.f.v Section u.s 111-G1D(fl stonn lrain Outfall: This non-HSWA ac6w PRS shou . be telalnoQ 
for further evaluation based on the followipg deficiencies: J 

. J 
Comment 2.f.v(1). Although the RFI Worl< Plan anticipated that solvents had been utt7ize at the PRS, 
no samples were obtained or analyzed tor VOCs. LANL shall provide sampling documentltion 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, a~d sampling methodology are not prese\ted in·· .., RFI 
Report. LANL must provide this intonnation within the RFI Report. See comment 1.b.i. 

LANL Response: I 

see response to Comment 1.bJI. 

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. 
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dr.ainage-.f(om-4A&-payed-area..arooRd-8uikiings-t8-28-and·-1-844h-and-oo·site-felated··SOUfG&&·for .. these 
PAI-l&-Aave-t>een-ident+fWMI-;-tAese-.COPC&·were··.flOI··felained:--4n-addl\ioo;··M .. in91VanfG.-COPC&··8F8 
retainea. No RCRA-regulated COPCs for human health are retained at PRS 18..010(d). A preliminary 
review of: radiological data indicates that uranium, the only I radioactive COPC, was present at 
background concentrations. Therefore, NFA is provisionally recommended for PRS 18-010(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). 

r 
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Comment 2.f.iv(2). Although the RFI Work Plan anticipated that solvents had been utilizei:l 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: 

j 
See response to Comment 2.f.i(2). 

! 
I 
l 

Commen~ 2.f.iv(3). Sample locations 18-1732 and 18-1733 as shown on Figure 4-25 indicate ·raCP)" 
and ·raaPJ, "respectively. LANL must clarify what these notations mean. 

' LANL Response: 

SaP refers to benzo-a-pyrene. SCP is a typographical error and should have been SaP. 

Figure 4-25 is modified to change SCP to SaP and a footnote is added to the figure legend to indicate 
that BaP :refers to benzo(a)pyrene (see Attachment 0). 

·;~ . - ·.· . 



' LANL Respo~se: · l 
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 outfal~. I 
Figure 4-24 is ~odified to clearty indicate the paved and unpaved areas (see Attachment 0). 

2.f.iv SectiJn 4.6.4 18-010(e) Storm Drain Outfall: This non-HS~A active PRS should be retained 
for further evaluation based on the following deficiencies: \ 

I 
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. l 

LANL Response: 
j 

Discussion: 

Documentation supporting the elimination of PAHs associated with asphalt as COPCs is provided in the 
response to Comment 1.b.iv. l 

' Revised Text: 

Section 4.6.4.3.4 is modified as follows: J 

~~~A-the-&eEiimeAt-.samples-mest-lfkeiY-aF&-a·-F&SUI~-Gf 

~~Rd-Buil9iflg&43-2~48-t4?., ' 

In general, polycyclic aromatic hydrocarbons (PAHs), the group to which benzo(a)pyrene, 
benzo(b) fluoranthene, chrysene, pyrene, etc. belongs, haVe been sporadically de~d at many 
PRSs throughout the Laboratory. There is typically no specific source of PAHs att~butable to 
the process activities at these PRSs. It has been found that PAHs are associated with asphalt 
runoff (e.g., paved areas a~d roofs) as well as incomplete combustion (e.g., incineri.tors, forest 
fires, or vehiCie.exhaust) (Clement International Corporation 1995, ER ID No. 55663;jBradley et al. 
1994,1144; Menzie et al. 1992, ER ID No. 55635; Butleret 81.1984, ER ID No. 55634; Edwards 1913, 
ER ID No. 55436} •. In mosteases, 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 belng associated with a release from a 
PRS as a result of site activities are retained and subjected to the screening assessment process. 

' The outfall aJ PRS 18..010(e) receives discharge from the paved ditch as well as runoff from the 
asphalt paved area between Buildings 18-21 and 18-147 (LANL 1993, 1085). The PAHs, e.g., 
benzo(a)pyr8.ne, benzo(b)fluoranthene, etc., were detected: in the surface soil, and W.re 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 ithan 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. f 
The first paragraph of Section 4.6.4.4 is modified as follows: l 
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asphalt covered a~a. a non-PRS-related activity, the PAHs detected at the outfall are eliminated 
as COPes. 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 coneentrations 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: 
f 

At-AAS~~-fetaifled-a&-COPG&-afe..PAH&,-wffiOO-aF&--often . .QeteGt~··in-.soils-·aAd 
sedfmBRtS iA the YiGiAi~Fea&-a&-a-result-eHU'ainag&:--8eGa\:IS&·thiS··~RS-.re<i9iY8S·Of8iAag& 
pFima~Yed-aANt-·arOOJKt .. B\:Jilding-~1;-.aoo..the-PAHs..ffiwe-·oo~ified·SOW'Ge&,they-aFB 
RGt-.retaiAed-a&-GGPC&.- No RCRA-regulated COPes 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 recommende~ 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 a complete review of the radiological data, which will 
be presented in the addendum to this report (planned for completion by February 1996). 
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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: 

I 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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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 tor VOCs. LANL shall provide sampling documentation that 
VOCs are not prasent at this PRS. 

LANL __ .. , I 
See response to Comment -2.f.i(2). 

I 
2.f.iii Section 4.6.311-010(d) Drainage Collection Area: 7his 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. j 

LANL Response: I 
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-ne-~5-deteGted-iA-sediments-aF& FIAHfr..tnat-mosHikely---afe-4erived--the--paved---afea 
dr~st-6J..Buildmg48-3-1-afld-ther~e~ted-tG-t*te .. aGti-vities:--·-Ba&ed---upoo-thi& 
r-atK>Rale,~s-ar-e-elfmiRateG-ffGm-.f~~valuatiGA: 

In general, polycyclic aromatic hydro~rbons (PAHs), the group to which benzo(a)pyrene, 
benzo(b) fluoranthene, chrysene, pyrepe, 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 at. 
1994, 1144; Menzie et al.1992, ER ID No. 55635; Butleret 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., storlnwater 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 18-010(d) receives ~noff from the asphalt paved area northea1t of Building 18-
37 (LANL 1993, 1085). The PAHs, e.g.tbenzo(a)pyrene, benzo(b)fluoranthene, etc., were detected 
in the surface soil, and were initially retained as COPes. Because the only, source of PAHs is the 
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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 10 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: 

Al-PRS···1-8-G1~G};-·th&·«iJ8AKls··relaiAeG··8&·.COPC&··ar~-.PAH&,··wh+Gtl··af8··often--delecled-··iA··&Oil&··aAd 
&eOiments-~n-t-he-YiGinity-of--paved--aFeas-as-a--result-of.dfainage:····Because--this--PRS--reGeiYes-orainage 
primafily-.from-the--paved-ar-ea--aroomi-&ildfng. .. 'l-8-3().,-and-the-.PAHs--have··AO·fdenlified·soume&;·they--are 
net Fetained as COPCs. ,A,s-a-res~:Jit; No RCRA-regulated human health COPCs are retained at PRS 18-
01D(c). A preliminary review of the radiological data indicates that uranium, the only radioactive COPC. 
was present at background concentrations. 
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Menzie, C.A., B.B. Potocki, arid J. Santodonato,1992. "Exposure to Carcinogenic PAHs in the 
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Comment 2.f.i(2). Although the RFI Worl< 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. 

t 
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 limination 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 ar follows: . , 

In general, poltcyclic aro*atic hydrocarbons (PAHs), the group to which benzo(a)pyrene, 
benzo(b) fluoranthene, chry ene, pyrene, etc. belongs, have been sporadically detected at many 
IPRSs throughout the Labo tory. There is typically no specific source of PAHs attributable to 
the process activities at th~se PRSs. It has been found that PAHs are associated with asphalt 
runoff (e.g., paved areas anti roofs) as well as incomplete combustion (e.g., incinerators, forest 
fires, or vehicle exhaust) (CI~ment International Corporation 1995, ER ID No. 55663; Bradley et at. 
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 source. e.g., stormwater outfalls, ditches next or near paved driveways or 
I roads, etc. The PAHs ar~ eliminated, in many cases, based on available site information, 
l because only those chemicals believed or suspected of being associated with a release from a 
i PRS as a result of site activities are retained and subjected to the screening assessment process. 
i 
I T-lle-·G~·COPCs-suspeGt -of-beif'lg-present-in--the--sediment&-aroond-B~ildW1g--18-30-mG&l-llkely--are 
; defl.ved-.fr-om--tne-drainag&-Gf ·p&ved--area:-ln-add+tioo-.--tlle-detemioo-~f--a-4Gw-Q;>RGentration.o.f 
, phenaAthren&-iR-tAe-sedlmen G&l~k"*y-~s-a-fesutt--of--tt-li&·drainage, ... :J:herefore,--oo-of'i}8niG.coPCs 
j retated--t~-site--&Wv.lt~- sent·at-Ws.PRS, 

The outfall at PRS 18-010(c) receives runoff from the asphalt paved area and driveway between 
Buildings 18-30 and 18-31 (ILANL 1990, 0145; LANL 1993, 1085), which are a likely source of PAHs 
as described above. The P4tis, e.g., benzo(a)pyrene, were undetected in the surface soil, and 
were initially retained as cqpcs 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 pres.;nt at the outfall are eliminated as COPCs. Only those chemicals 

I 
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LANL Response: 

I 

Discussion: i 
Documentation supporting the elimination of PAHs associated with as.phan as OPCs is provided In the 
response to Comment 1.b.iv. • 

I 
Revised Text: ~ 

The first paragraph of Sedlon 4.6.1.3.4 is modified as follows: 

In general, polycyclic aromatic: hydrocarbons CPAHs), 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 spec:ifi} source of PAHs attributable to 
the process •ctivtties. at these PRSs. It has been found that ~ 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 10 No. 55663; Bradley et al. 

19M, 1144; Me.IWe .. ttta1 .. 1 .. ~~.ER. ID No. 556. _35;Butle·.· retai.19·~·ER ID No. 55634; Edwards 1983, 
ER ID No. 55636). -In most cases, these chemicals are detected i :areas Influenced by thelia types 
of non.PRs-ntlated sourcesi e:g., stormwater outfall$, ditChes . ext or near paved driveways or 
!'08ds, etc:~ The:PAH.s are eliminated, in many cases, base on available site information, 
because only: those :ch!mk:als believed or suspected of being ~ssociated with a release from a 
PRS as a result ot site activities are retained and subjected to the screening assessment process. 

The organic c~pqs deteGleckJF suspeded of being present in sedimlnts from the drainage ditch west of 
Building 1S.30 are• PAHs: .,_mest likeiV ~A'8nt a F86Uit of pa~emeRt ruA&ff and therefent t.t'8nt n9t Felated to 
site aGl.Mties. Ba~ ~~ t;.i6 Rltienale, ne erganiG·COPCs went RttaiRW-a~thls PR$. Benzo(a)pyrene 
and dibenzo(a;tt~ij(tiracen~nMre:quallf'18d as UJ:(uncl~ eStimated) in the surface soil and 
were initially retaine~uas·coPcs because ibe.detectlon limits were greater than the SALs. Their 
presence in·the suiface soil wa·· possible bKaus~ .. the 'outfall at PRS 11;.010(b) receives discharge 
from an as~~@~chai~";ditch', as well aS nanoff from·the pa~d parking area adjacent to 
the ditch (l.N,111Ht9~~''101$), and otherPAHs (fluora~ne and· phenanthrene) were detected. 
BecauS. the :on.Y:Jiktly ..• un:e of PAHs is the runoff from the asphalt ditch and the paved 
parking are~ non~S-r818ted activities, the PAHs suspected of being present at the outfall are 
eliminated as COPCs. 
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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 4.5.211..011 Building 18-22 Site: This non-HSWA inactive PRS should be retained for 
further evaluation based on the following defic;;encies: 

Comment 2.e.iii(1 ). Surface soil sampling that was conducted for thisl 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: 

i 
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: 

GAiy-&YFfa~·GG~-fRS-·'J.U.t-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 o 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, 1085), the number of 
sampling locations gives 95% confidence of establishing whether concentrations above SALs are present 
in SO% or more of the area around the former structure. 

I 
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 pvidence 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 work1plan. 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. 

Response to the NOD -171- EMlER: 97-145 
forTAs -16 and -27 
.1~71?7Q7~ 

. ... 



r;;r'''~:"~ ' "' . . .. . . . . 1 . . ~ - .. 
=~::~). ~1e.-d~~-hv~HE~s See comment 

See response to Comment 2.d.i(3). 
I 

2.e Section 4.5 Sites with tentially Contaminated Soil 

2.e.i General 

Comment 2.e.i(1 ). The RFI Re 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 pote ·any contaminated soil at the magazine site were as follows: 
Rad van screening (alpha beta, gamma) 
Metals (EPA 6010) 
High ExpfosW.s (U.S. A y Toxic & Hazardous Materials Agency 0522) 
Total Uranium (HASL-300 
Isotopic Thorium (HASL 0) • 
Gamma Spectroscopy (H SL-300), but done only if gross gamma was above background 

Insert on p. 4-134, Section 4.5.2 .• following the first paragraph: 

Analyses conducted on poten ally contaminated soil at the generator pad were as follows: 
Rad van screening (alpha beta, gamma) 
Mercury analysis (EPA 74 1) 

2.e.ii Section 4.5.1 18-00S(a) Magazine Site: This inactive PRS is inappropriately proposed for NFA 
based on the following deficiencies: 

Comment 2.e.U(1 ). LANL failed to obtain samples from within the PRS's benned 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 5.3.1.12 ·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 at this site. 

Comment 2.e.ii(2). LANL sampled subsurface soils at a depth of one foot followed by sample every 
other foot. LANL must explain the rationale for this sampling interval. 

l 
~ ' . l ... 

.. 
I 
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·Rnponn: · ' 
::, . ' 

· Qiscussion. The data from PRS 18-002(a) has been re-evaluated using the current background UTL.s 
.· ~~ SALs (EPA; Regton·.a,residentlal PRGs) and the results presented In the response to comment 1.a.v. 
· 'the HE organicS, 2,+0initrotoluene, 2,6-dlnitrotoluene, and nitrobenzene, were detected in the surface 
• sc)U. :: In the RFI RepOrt, 2,4-c:llnltrotoluene and 2,6-dinitrotoluene were less than their SALs and 
· nltro~nzerae was greater than. its SAL As a result of the rescreening, all three chemicals (2,4· 
<Sinit,rotoluene; 2;6-dinitrotoluene, and nitrobenzene) were eliminated because they are below their SAL.s 

--(Region 9 resldentiaLPRGs): · 

. ' I 

.J;d.iii Sec:tion 4.4.2 .11~02(b,c) Firing snes, Drop Tower In Threemlle Canyon: These inactive 
:f!Rss ·are inappropri~Qiyproposed 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.1.(1); 

LANL Response: 
I 

See response to Comment 2.d.i{1). 

i ' Comment· 2.d.iii(2). LANL Obtall)ed composite samples for determining the nature and extent of 
<:Ontamination. See-comment 2.d.i.(2). 

·- tANL Respon~: · 

. See resPonse to comment 1.c.ii. 

COmment 2.d~iii(3)~ .·The laboratory exceeded the holding times for the HE samples. See comment 
·.· ~d.i.(3).,; 

. : a.;ANL Response~ 

· see response to c~mment 2;d.i.(3). :- . ·' . . . . - ;~·· 

. 2.ci'.iv. Sectio~i-4.4.3 ~7:.0q# firing Site: This Inactive PRS is inappropriately proposed for NFA based 
-: on the: roHowinri cJefieienCiest 

-~ .. . ~ . . _:. ... - I. 

· c:Of11me~t-'2.cti_iYc1J;::l.ANL~~ not ascertain if this PRS adversely impacted the groundwater. See 
·carriment 2.d.i:(1J. ·· · 

•' ;-·. ·.l" 

·. ---~ ·;:,.· .· .;. ; 

·seere~ponseto comment~!d.l(1). 

Comment z:cl~iv(2)~ LJ\NL·Obtalned composite samples for determining the nature and extent of 
cqntaminjjtion.·.stte ¢0mmenf.2;d.i.(2J. 

~- . '•. ' . . . . . . . .. 
. . . . 

U\NL _Rejpon•:· 

· · s~e ~Jrise to Cornment 1.c.ii. . . ::L .. . :·.: _,_.. . . . 



campbell and Rivera. Data are considereol 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-sampting will be required to better quanUfy 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. 

References: f 
Campbell, M.S., and T. Rivera, November 27, 1995. "HE Analyses Effected by Exceeded Holding 
Times," Los Alamos National Laboratory Memorandum DX-2:95-_to Danny Martinez (ESA-EPE) 
from Mary. S. Campbell and Thomas Rivera (DX-2), ER ID No. 53900, Los Alamos, New Mexico. 
(Campbell and Rivera 1995, 1321) 

DuBois, F. W. and J. F. Baytos, May 1991. "Weathering of Explosives for Twenty Years," Los Alamos 
National Laboratory Report LA-11931, Los Alamos, New Mexico. (DuBois and Baytos 1991, 0718) 

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). j 
LANL Response: i 
This PRS is not inactive, it was ~ban oned as a firing site in the tate 1940's. See ~sponse to Comment 
2.d.i.(1) rogaldlng effects of this PRS~n groundwater. 

Comment 2.d.ii(2). LANL obtained ;rmposite samples for determining the nature and extent of 
contamination. See comment 2.d.i.(21' 

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 COPes greater than SALs to industrial and 
recreational PRGs. See Comment 1.a.v. 

·:! 
L 



Comment 2.d.i(2). LANL obtained composite lamples at these firing sites. Composite samples are 
inappropriate for determining the nature and e.dent 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 resampte these sites to obtain useable data. 

LANL Response: I , 
During the time the RFI was conducted at former OU 1093, analysis of samples for HE was performed by 
the Laboratory's OX 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 refrigerato6 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 ear1y 1940s, and lan 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 i~ the environment, and expected degradation half-lives are 36 and 
39 years, respectively (DuBois ahd B8ytos 1991, 0718). On the other hand, trinitrotoluene (TNT) and 
explosive material impurities such as mononitrotoluene and mononitrobenzene degrade relatively quickly 
when exposed to moisture and sunlight (TOXNET). 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 iri plaCe in the environment. 

The high explosive materials were released to the environment at the T A-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 holdiqg tirDeS is less than it would be for relatively •fresh· explosive material, 
particular1y with regard to aromatic cOmpounds. 

t 
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 1f 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. \ 

I 
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 property. 

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 110 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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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 samplirfQ 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 ~esponse: I 
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 approvt RFI Work Plan. 
HE was detecteu in 2 of the 14 soil samples collected at PRS 18-002(a) and in 2 of th 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 u'nacceptable 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 T A-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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LASL (Los Amm= Scientific Lab~!:~)::: :7,

0

19: .. Engin~ring D~t ENG~-12711, Rev. 
4, Sheet 61 of 101, prepared by Skidmore, Owings, and Merrill, SFA-GJ-52-2~ ER 10 No. 14744, Los 
Alamos, New Mexico. , 

1 

. 

Menzie, C.A., B.B. Potocki, and J. Santodonato, 1992. "Exposure to Carcino~enic 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 11-012(c) Outfall: This non-HSWA active PRS should be ~etained 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. J 
LANL Response: 

Two samples were collected at the oJall 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 rainage ditch. The 
drainage ditch conducts runoff from the nearby highway and frequently carries run ff 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. 

t 
Comment 2.c.iv(2). The RFI Worlc Pfan indicates that the sump was eliminated from sampling due to 
the lack of contaminants of concern (P.rocess information). If no COPCs were anticipated, LANL must 
explain the rationale leading to the sa 

1 
piing of this drain line. 

LANL Response: 

As explained in the RFI work plan an in Section 4.2.4 of the RFI Report, there al' two drains associated 
with this PRS-one drains the pit fo erty containing an ultrasonic cleaner and th other is connected to 

' ' floor drains where only potable water could have been discharged. The drain con ected to the 
equipment pit was sampled (see response to Comment 2.c.iv(1)]. As explained iJn,Sed.ion 4.2.4., the 
other drain. which discharges to a dry well sump, was not sampled. : 

I 1 
' 2.c.v. Section 4.2.5 18.013 Waste Tank: This non-HSWA inactive PRS shoul be retained for further 

evaluation based on the following deficiency: 

I 
Comment 2.c.v(1J. LANL compares COPes 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 c;· f7!ment 1.a.v. 

LANL Response: I , 
See responses to Comments 1.a. v. and 2.c.iii(1) regarding comparisons to Region 9 residential PRGs. 

I 
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Comment 2.c.iii(2). LANL must provide supporting documentation to support the elimination of COPes 
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 10 No. 
55635; Butler et ai.19M, 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., 
stonnwater outfalls, ditches next or near paved driveways or roads, etc. The PAHs are 
eliminated, in many cases, based on available site infonnation, 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 10 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. The e1:1tfall is stF9RQiy iR~YeRsed by oraiRage fl=9m the a~ar RJefs ef Bui1Ging&43-
30 aRe 18 31. Therefere, it is likely that the high seRG&RtratieRs ef PAHs iR the sedimeRts aFe the result 
ef the FYReff frem these areas aRd are Ret site Felated asti•1ities. The ergaRiG COPCs are therefeFe 
elimiRateo frem fyrther B\'al~:~atieR. 

~ 
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 10 N9. 55663, US Public Health Service, Washington, DC. (Clement 
International Corporation 1990, ER 10 No. 55663) 

Bradley, L.J.N., B.H. ~agee, 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) 
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Edwards, N.T., 1983. "Polycyclic Aromatic Hydrocarbons (PAHs) in the Terrestrial Environment 
- A Review," Joumal of Environmental Quality, ER ID No. 55636, Vol. 12, No. 4, pp. 427-441. 
(Edwards 1983, ER 10 No. 55636) 

• L.ANL (Los Alamos National Laboratory), May 1993 ... RFI Work Plan for Operable Unit 1093;' Los 
Alamos National Laborato' Report L.A-UR-93422, Los Alamos, New Mexico. (LANL 1993,10151 
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t 
8eAze(a)~yrene was retaiAe9 as 1::1 COPC'.-&y the SGfeeAiAfJ assessmeAt. t-lewever. the eytfall reseives 
tRe·Otschaf'ge··ffOtn·a-{>Ombtll&d·tMUSIFial· ·69W8r·afld·Or8ifi,·WhiGil·5eMGe5·tR9·fOOf;··flOOf,·-and··sffik6·ffOm 
8wil9iAg 18 116. TRe ~reseAse ef beAze(a)~yreAe, a PAt-!, pre9ably is the resylt af oraiAage trem the 
asphalt-roof ..... .:rJ:ter«or~;·~t--is-el+minate<l-from-further-~vamatioA: t·· 

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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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, 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) 

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 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£\ 

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 asseksment. because 
only a few samples were collected at this PRS and the sampling was biased towards th~ most likely 
contaminated areas. · 
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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 bYt-twa of these compounds were eliminated as COPes 
because process infonnation suggested that their presence at this site was unlikely as a result of 
site activities. 

• +R&~m.e(a)pyfeAe-afld---bis(~~ethef;..-had--J)FGblem&-wfth·-~blfnd.-QC 
sample that ~=eswltH iA the Gata bei~seG lew aA9 Gala usability beiAg qwestieAal:Jie. 
Benz~Ae-Gnly-aAalyt&-AJtaiAed-as-a-COPC-beG&U5EHts-prese_nr.e-at-tR8-sit&-oould-be 
~=easeAal:Jiy a&&wmea. 

• 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 wsaoility fer wAGeteGte9, l:JiaseG lew aAalytes that haG SALs greater than deteGtioA limits was 
liRaffeGled: 

Because no organic compounds were detected at this PRS, none were retained as COPes. 

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; Brddley et al. 
1994, 1144; Menzie et al. 1992, ER ID No. 55635; Butler et al. 1984, ER ID 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 drive~ays or 
roads, etc. The PAHs are eliminated, in many cases, based on available site informatio~. 
because only those chemicals believed or suspected of being associated with a releas' from a 
PRS as a result of site activities are retained and subjected to the screening assessmer\t 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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Comment 2.c.i(2). Table 4-28 of the RFI Report indicates that thJ wipes were only sa 
gross alpha/beta/gamma, although the RFI Work Plan indicates that the solvents and a 
utilized at the PRS. UWL must provide the rationale for not sampling for solvents and 

LANL Response: 

Discussion: ' • . 

There was no material to collect from the accessible portion of thJpipe for analysis for 
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: 

pled for U and 
ds were also 
ids at this PRS. 

lvents. acids. or 

... vapors above background. A sharp bend at the pipe openingland lack of any ac ssible residue 
prevented planned sampling for solvents, acids, and uranium · Field instruments herefore were 
used to sample for any vapors or radiation at the pipe openin • Sampling any re idues 
remaining in the downhill end of the presumably empty pipe, Which was capped uring 
decommissioning of PRS 18-004(b), would require excavationlof the driveway. sed on 
negative results of field and radiological sampling, such disruptive actions seem unwarranted. 

I 
Comment 2.c.i(3). Subsurface soils and groundwater were not adequately (none were 
sampled and characterized at this PRS. LANL must ensure that subsurface soils and 
not been adversely affected by this PRS. 

LANL Response: 
I 

btained) 
undwater have 

I 
The approved RFI work plan proposed sampling the surface of the concrete in the form r containment 
pit; no groundwater sampling was proposed. As noted in Section 4.2.1.2 of the RFI Re rt, it was not 
possible, using geophysics, to locate the concrete because of the interfering effects of umerous 
underground utilities. There is no information as to whether remnants of the pit even e st. It is not 
possible to excavate at the site, because that excavation would block a vehicle path ne ssary to both 
site operations and security personnel; site security procedures preclude blocking this I tion. There is 
no evidence of a release of contaminants at this site, and LANL 9' ieves NFA is appro ·ate. However, 
if HRMB will not approve a request for NFA, LANL will request tha investigation of the PRSs be 
deferred until site decommissioning. 

2.c.ii Section 4.2.2 18-012(a) Outfall: This non-Hazardous and Solid Waste Amen ment (HSWA) 
active PRS should be retained for further evaluation based on the following deficiency. 

I 
i 

Comment 2.c.ii(1). Page 4-67 states that ·benzo(a)pyrene {whic~ is an Appendix viii nstituent] .. .is 
retained as a COPC ... " however, page 4-69 states that • ... no COPCs ... were retained ... " 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 outfal aggregate that 
included PRSs 18-012(a), 11-012(b), 18-012(c), and 18-013, along with the field sa pies at these 
PRSs and two sets of field duplicates. In addition, routine laboratory QAIQC sa pies were 
prepared and analyzed with each batch of samples. Two samples had QAIQC p blems 
associated with the SVOC data that resulted in data qualifiers being assigned to e results. The 
qualification of the data because of QAIQC issues did not affect the sufficiency the data for 
decision-making purposes because the majority were acceptable and defensible The QAIQC 
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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 Worlc 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 .ata tor 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 b~ckground. This conclusion has been re-evaluated as part of a revision of the UTL 
values used in the reP9rt (see response to Comment 1.a.iv). 

j 

2.c. Section 4.2 Sumps, Tanks, and Drains 

2.c.i Section 4.2.118..004(a,b) Industrial Drainlines, Collection Tanks. This inactive PRS is 
inappropriately proposed for NFA based on the following deficiencies: 

i 
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. I 
LANL Response: 1 

Discussion: J.. . J 
! . t 

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: I 
Add new text top. 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 ~ing a gas-flow qroportional counting system which, for this sample, had a 
minimum detectable activity (MDA) o11. 73 pCiiFilter for alpha radiation, also the uncertainty limit. 
Uncertainty limits were :t:4.47 pCiiFilter for beta and :!:269.88 pCi/Filter for gamma radiation. 
Analytical rasults i"' 0.00 pCi/Filteror alpha, 1.50 for bela, and 116.83 for gamma. 
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. I 

NFA I& pFU¥i&iaRally pFape&eEI far lhi& PRS ba&aEj BR Cfi&&RBR 4: The &ite ha& beaR shaF861BRZ811, BREI 
n&-RGRA-ragu&at~-af&-f)F868Rt·: 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 possibtel need Jar corrective action required under the HSWA 
pennit will be f1,1Uy addressed after a complete review of the radiological data. These conclusions will be 
presented in the radiological addendum to this repbrt {planned for completion by February 1996). {See 
also response to Comment 1.a.il.) 

Comment 2.b.vii(2). Building 18-152 (as indicated~n 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: 
I 

The last paragraph of Section 4.1. 7.2 is modified as follows: · 

Groundwater could not be sampled because the auger !!advertently punctured the active sanitary sewer 
line from 8wildiAg 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 ~ Introduced into the perched aquifer (potentially 

contaminating any samples col~ed). I I 
Comment 2.b.vii(3). Locations of the attempted borings (Section 4. 1. 7. 2) are not indicated on the 
conesponding figure in the RFI Report. LANL must revi~ the figure. 

1 

LANL Response: 

Discussion: , 

The boring (location 18-1285) is shown in the figure, but~he text did not specifically ide~tify that location 
as the boring in question. : I 
Revised Text: J , 
The second paragraph in Secti n 4.1. 7.2 is modified as ~allows: 

I 
In August 1994, the paved area around the septic tank was checked for radiati . Since surface 
readings were at background 'evels, no "surface" soil samples were taken from neath the asphalt 
pavement. Subsurface soil was sampled trQm a borehole (sample location, 18- 285) located in a 
shallow, paved 5tonri-water ditch approximalely, 10 tt down-gradient <southeast> ot the septic tank 
(Figure 4-6). ·lnacces,Sibility, overhead utility lines, and an adjacent stonn sewer opening severely 
limited the area avaitable'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 ). 

EM/ER: 87-145 

,, 



~l.1",;~t; .'··:.·~\:-: ··~~~~~r:•·'~.'!l!'~:"":'":'".~~~-.. ~~~--:r.:""':?'~~·,·~s~~~· .. ~<~~-:~·-;"" ~-·: ·:--.~ ........ , .•.•. , ...... :-,.-... ·" ·.··· , r :t! _; .. ::~~ ; 

r 

l 
I 
I 
I 

I 
·:.. I 

I 
I 

i 
Comment 2Jb.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 approvedLFI Work 
Plan, is described in Section 4.1. 7.2. The text indicates that it was not possible to comple&' 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 thf:l 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 near1y 4-ft elevation difference between the surface dt 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 COPes were detected in the tank at 
concentrations above SAL. 

t 
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: 

t 
Table 4-26 presents the results of the compari'\0". and is modlfi,as follows: 

I +ABLE4-26 
DATA COMPARISON FOR PRS 11..CJ03(h) 

. I ' 
Sample ID Location ID Media l Barium Chromium Lead Zinc 

I (J.Ig/L) (J.Ig/L) (J.Ig/L) (J.Ig/L) , 
Groundwater NJA N/Ai l 1000 50 so 10,000 

Standard ; 

AAB5832 18-1046 tank liQuid I 34 6 3 1100 
AAB5833 18-1046 tank liQuid 30 5 3 940 

Sample ID Location Media Benzoic Acid 4-Methylphenot Phenol 
10 (ua/L) (UQ/L) fua/L) 

Groundwater N/A N/A \ Not Available sa sa 
Standard 
AAB5832 18-1046 tank liquid j 40 73 11 
AAB5833 18-1046 tank liQuid 21 76 12 

N/A = not applicable 
a Groundwater standard is for totjil 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-&9/L compared to concentrations of 11-12 J-&9/L of phenol an d 73-
76 J-&9/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. 

Response to the NOD EM/ER: 97-145 

·{~\~~{ .. ,. ;;)~;,0t~;~ ~~;~~~~~~}~V:f:)~~i~~,)~,:.i~~j::. 

... : 

4. 



I 
Comment 2.b.vi.(3). The analytical results for :.oan1om location 18-1275 (samples AA84696, 0218-95-
025a, and 0218-95-0257) are no~ addressed in the LANL must provide a discussion of these 
analytical results. ' . 

LANL Response: 1 
Discussion: 

As described in Section 4.1.6.3.1, no inorganics 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 mglkg above the UTL of 19.3 mglkg. 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 discussfon of the analytical resu at this sample location regards the detected 
concentrations of acetone In two samples. 

Revised Text: 

The following paragraph is added to the end of Se 

Acetone was date~. :in two groundwater samples at concentrations of 13.5 pg/L and 35.4 pg/L. 
Although acetone1s · common laboratory contiminant, the method blank associated with these 
samples did not_. __ ·_ .. · ... · .. ·acet. o_ ne •. ·Therefore, It ~assumed tha~ the detections of a~tone are valid. 
Because acetone . . . nQUtave a groundwater quality standard, these concentrations are 
compared to tis ReoiC».l't IX PRG for tap W.ter of 610 pgiL (EPA 1996, 1361 ). The detected 
concentrations ot:-~ ·· · ne are more than an order of inagnitude below the tap water PRG and, 
therefore, acetone is ot considered to be a COPC. 

Reference: 

EPA (U.S. Environmo I Protection Agency), August 1,1996. "Region 9 Preliminary 
Remediation Goats (. Gs) 1996," san Francisco, CA. (EPA 1996, 1351) 

Comment 2.b.vl.(4). · 'able 5-1 indicates that the tank sludge was not sampled for uranium (U) or 
plutonium (Pu);even though the RFI Wot1c Plan specifies that they are COPes at the PRS. LANL must 
provide an explanation why these constituents were not analyzed for. 

I 

LANL Response: I 
I 

1 
As suggested In section 4.1.6.2 of the RFI Report, there was not sufficient sludge in the tank to allow for 
~nalysis of all potential contaminants. The text did not clearty state this fact. Because it was believed 
that organic contaminlitnts were of greatest concem 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 'forthis PRS (Environmental Restoration Project 1997, ER 10 No.) and indicate that 
low levels of U and Pu were present in the sludge. 

Reference: 

Environmental Restoration Project, May 1996. •tnterim 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 10 No. 54470) 

. ' I • 2.b.vil Section 4.1.7, Septic Tank 18-0D3(h): This active PRS is inappropriately proposed for NFA 
based on the·following deficiencies: 
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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 4.1.518-003(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-trifluoroethane} 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: 

Discu~ion: 
Previo!sly, there was no SAL available for the chemical in question. However, the current Region IX 
reside ial PRGs do contain a value for the chemical. Use of the Region IX residential PRG for a SAL 
allows he chemical to be eliminated as a COPC. 

Revis Text: \ 

paragraph of Section 4.1.6.3.1 i~ modified as follows: j 
Three VOCs and twe three VOCs were detected in the septic tank at concentrations gr ater than their 
SALs and were retained as COPCs. lin addition, Gi& 1,4 c:liGhl9reethylene an91,1,2-trichl6ro-1,2,2· 
trifluorethane were was detected (ifHh&.septiG·tBRk·afKI-iR-the-soih-r•p&GliY&Iy) in the subsurface soil 
~below its SAL, these 8Ralytes 81&9 were r:et8iRed 8& COPCs 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. 

I i 
i 

The first paragraph of Section 4.1.6.3.4, Data Interpretation, is modified as follows: 

Human Health Risk. All except one of the COPes chemicals were detected inside the 
VOC T 1,1,2-trichloro-1 ,2,2-trifluoroethane - detected in the subsurface soil (84-120 in. 
has a SAL of 21,000 mg/kg, which is • several orders of magnitude above 
concertration (0.013 mg/kg). Therefore, 1,1,2-trichloro-1,2,2-trifluoroethane aRdis 
furthen consideration. beaause it t:laa no Feasena91e pathway. 

i : I 
Com"'ent 2.b. vi.(2). LANL shall clarify t~e rationale for locating sample 1B-12r5 at such 
distance from the potential source. The reviewer questions the representativeness of th 

LANL Response: I 

ptic tank. The 
do&s--not . .flave 
the detected 
liminated from 

great 
ample. 

The location of the well at location 18-1275 is the same as proposed in the approved RF Work Plan. As 
indicated in Figure 4-6, the well is approximately 15ft from the septic tank-PRS 18-003 g). The 
general direction of groundwater flow, as indicated in Figure B-3, is eastward, but proba has a south-

/ easterly vector towards the ephemeral stream in Pajarito Canyon. The well was placed i a location that 

1

! is believed to be generally down-gradient from the tank. and for this reason LANL believ s the well is 
appropriately located to detect any significant groundwater contamination resulting from. ossible past 
releases from the tank. 

t 
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2.b.iv. Section 4.1.3 18-003(d) Septic Tank and Drainfield: 1his active PRS is proposed for 
accelerated cleanup which includes the remove of the septic tank's contents and pressure rinsing of the 
septic tank. 

l 
Comment 2.b.iv(1'). 1he septic tank [18-003{d)] was found to contain elevated concentrations of VOCs 
and solvents. A groundwater sample obtained north of the drainfiefd 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: 1he 
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 44. 

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: 1his 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. 

i 
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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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 concummtly 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 tMth 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 dt 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 Threemi/e Canyon: up-gradient of Threemile Springs 3A and 3B: down-gradient of Threemile 
Springs 3A and 38 and up-gradient of the innuence of the firing sites, 18-002(b, c); down-gradient of the 
firing sites [1B-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 TA-18, rather than possible releases 
from PRSs up-gradient from TA-16. As a result, there was no extensive sampling of water and sediment 
upstream from T A-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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Comment 2.b.l(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 was1es to the septic tanks at T A-18 have be~n 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 sys1em abandonment. (See response to 
Comment 2.b.i(1).) 

2.b.ii Section 4.1.118-003a-bl 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 18-003(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 ins1alled. 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 survey 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 drainlin~ 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 resJ)onse to Comment 1.c.iii. However, LANL believes that the characterization 
of this site conducted during the RFI and in the subsequent interim action demons1rates 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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complete evaluation of background (up-gra1jient) water quality for the area covered by this RFI Report. t. 
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 April21, 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 P~S. 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. 

I 

Comment 2.b.i(2). For those septic srstems 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 fonelease 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 10 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 10 No. 55044, Los Alamos, New Mexico. (Environmental 
Restoration Project 1996, ER 10 No. 55044) 
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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 Slte..Speciflc 
Background UTL Background Groundwater Background 

SAL (mg/kg) (Soil) Standards (Groundwater) 
Analyte _(mg/kg) (mg/kg) (JJg/Ll jpg/L) 

Current Former 
Arsenic N/Aa 7.82 11.6 2.9 100 4.8 
Barium 5300 315 1140 116 1000 214 
Beryllium N/Ag 1.95 3.31 0.48 N/A (4)~ 1.8 
Chromium 210 19.3 34.2 54.2 10 19.1 
Cobalt 4600 19.2 51.1 3.04 N/A (1000)~ 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.f Not Detected 
Selenium 380 1.7 1.7 0.49 so Not Detected 
Thallium 5.4 1.0 0.9 1.7 N/A (2t 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-wrde 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 'or the S AL 
comparison. · 
c Groundwater standard not available. number rn parentheses is Drinking Water Standard for EPA and NMED 
d Groundwater standard not avarlable, number in parentheses IS New Mexrco Standard for Lrvestock Watenn 
e Groundwater standard not available, number rn parentheses 1s New Mexrco Drinking Water Standard. 

g. 

' 
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: j d 
A single up-gradient well is a common approach for characterizing grou dwater quality at RCRA sites. In 
this instance, two wells in close proximity were constructed and sampl in the center of the somewhat 
linear aquifer, close to TA-18 within Pajarito Canyon, but up-gradient of&iny influence of operations at 
the site. Wells substantially more up-gradient will not necessarily refled 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 tt~e wetland sampling. That 
discharge, which is perennial, is either directly associated with or is the ~ource 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 \Jsed 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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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 infonnation, and/or 
applicable or relevant and appropriate requirements (ARARs), become available. 

In this investigation. Lu 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. 

T~e SAbs are salswlateo wsiAg swr:r:ent Ghemisal ana r:e1:1te spesifis teMisity valwes ana EieJawll eJEpeswre 
parameteF&-BAG·8F&-based-·GIHW8r-ag&-daily·e.xpGSUf8&·that·dO·.nol·-&X~·lh&·00"85pooafng··tafg8t··fisk& 
ar t:lazam valwes (i.e., a Ganser Fisk af 1 iA a milliaA far all Class A aAd 8 sarsiAageR&, a sanser risk af 1 
m-~OO;OOO·fGr-aU.-Ciass~FGinogen&;·-and--&-hazard.fnde~·~·-1·-for·oonGarGinogeAs-), \ 

I 
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 SAt for that analyte; for organics. any concentration above the detection limit is 
compared with its respective SAL. i 

I 
~~~= I 
EPA (U.S. Environmental Protection Agency), August 1,1996. "Region 9 Preliminary 
Remediation Goals (PRGs) 1996," San Francisco, CA. (EPA 1996, 1351) 

i 
EPA (U.S. Environmental.iProtection Agency}, May 1994. "Integrated Risk lnfonnation System 
(IRIS)," Office of Science and Technology, National Technicallnfonnation 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) 

Response to the NOD 
for TAs -18 and.-27 
..J971 

' 
-150- EMlER: 97-145 



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 asse~sment process for the 
PRSs in this RFI Report. Chemicals not detected in any sample have bee'n removed from further 
consideration. l 
Q.~-' The results from the background wells indicated that several org nics, primarily HE. were 
detected in the groundwater: one VOC was detected in the soil (Table 3-2).1 The maxi~urri detected 
values were used as estimates of the site-specific background concentrations for these ~naiYtes when 
perfonning the data comparisons at eabh site. 

Section 3.2.2 is modified as follows: I 
Tt:le Ae~ step iA tt:le sareeAiAg assessmeAt pFGGe&s is tt:le aempaFiseA ef 9eteGte9 GGAGeAtratieAs witt:\ 
SAbs, ... Tfle&&-Fi&k-based;··R'MKHa-6p&eific.amion-·levels-are-Gempared-witn·maxtmum--coooentFatf<ms.-of.-an 
aAalyte te eete!'ffiiAe wt:lett:ler fuFtt:\er 'evaluatieR ef petential aentaminatieR is warTaRtee ELANb 1993, 

! 
t085}: 

Fef·SYr-fa~-water--or:-gmundwatef; .. th&~Al5·-Bf8··based-on-regulatory-~evels;..for--seU,··they-.are-calGUlated 
YSiRg a Fisk bassEt R48th99el9gy Q8SGR9e9 iA the pFGpesee RCR.A, SYbpart S, CeFFeGti\'8 AGtieA fer Selig 
Wast&-Managem&fll·UAits-.. {EAA-·1990;··0432)-, .. ·AA·additiGAal--con&efVatiY&-modff4GatiGil·-of·the-.Subpart·.S 
metl=l9aelegy ... .,as iAtre9Yse9 te asseuRt Jer expesure te 'lelatile efiaRis sempeYR9s (VOC) velatili2iAg 
from·SGit ... T.Jle.-soli-to-aiF·VoHHil+zatiGA·faGlGF·WB&·caiGUlated-based·OO··aA--&qUatiGA·.pf'ElYided·by .. tne-E.PA 
aAd shemiaalspesifis parameters (LANL 1993, 1164). I 1 

Tt:le SAl& fer &Yrfase water aAd greYA9water are maximum seAtamiRaRt ~e'lels (MCb) premulgated 
uAdef .. tne-Safe-Water:-DARkffig-AGt-·a&·difeGled·by·40-·GFR·264;··SUbpart-·S:--SUbpart·S·at5G·~AdiGates-that 
state water quality staA9aR:Is established puFSYaAt to the CleaR Water AGt, SestieR 303s, will be use9 fer 
sur:face--watef··-GGAstit~eAts--when--these ... staRdams .. -t:lave--been .. .established .. .fer···the .. ·body .. -of. .. water···in 
qyestieR. If water quality staR9aR:Is ha·1e Ret beeR estai:Jiist:led, MCls will be ysed as astieR le'lels if the 

tsuffaGe--water:-tla&-been--desiQnatea .. as-a--dr+nldng--water··SOYr-G& .... ·~-uAher·rUte .. state··Gf .. New-Mexffio..water 
quality regulatioRs (whish take preGedeAse O'ler the CleaR Water AGt) stipulate that filtered samples shall 
be-.. ~sed .. fGr: .. the .. -oompar+son .. -of--inofgaAiG .. GGAGentratiens .. .against ... state .. wateF··-qllality···Standard&.·······lfl 
assoR:IaAGe ~'lith this, eRiy the iRergaAiG results frem filteree samples were used iR the SAl sempariseR 
for .. suffaGe-water-and·iJfOYAdwalef .. samples. 

i 
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"') 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 RIDs or cancer slope 
factors. For those chemicals that do not have sufficient, adequate, and approved toxicity data to 
calculate an RID 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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Further statistical comparisons are perfonned fJthe analytes that exceed their UTLs to 
detennine whether statistically significant differences exist between the observed site and 
background datasets. The Gehan/Wilcoxon Ranll Sum test, the Quantile test, and the Slippage 
test are used for these evaluations (Gilbert 1987)j The Gehan modification of the Wilcoxon Rank 
Sum test is best suited for assessing complete stlifts in distribution, whereas the Quantile test is 
better suited for assessing partial shifts. The Slippage test detennines the probability of the 
observed number of site concentrations being greater than the maximum background 
concentration, given that the site data originates "trom the same distribution as the background 
data. Among the three tests, most types of differences between distributions can be detennined. 
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 perfonned 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 an 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 pit/tank are confined, they are not related to 
levels in the environment. so a background comparison is not appropriate. 

T~e 9aGKfJF91:lRc:1 cempaFiseR is Ret F91:lliAely peFtermed Jor orgaRic G9FRP9YRds. w~ich are coRs1derea to 
have i!eF9 eack§FQI:IRd GORG9Rtrati9RS. loloweiJeF, tor some higt:l eKploSi!Je (l-IE) G9mJ)OUROS, the 
maKiFRYFR detected values eetaiRea fF9FR sampliAg at TA 18 eackgF9YAc:1 wells (aiscussea below~-afe 
usee:! as estimates et site specific backgra~:~Ra coAseRtratiaAs ·.vheA J:!eFtetmiAfJ the aata -oompaRSOOs-at 
eact:l site. 

~1!9.~9fQ!!O.~ .. Y.!.~H:?., The alluvial aquifer m Pajarito Canyon extends approximately 1 mi up-canyon 
(west) of TA-18. The aquifer is recharged primarily by ephemeral stream flow i the canyon. 
Contaminants from sources west of OU 1093 could be present in the groundwater. 

T{) obta+n--art-estimate{)f. tfle--s+te-speG+fic··baGkgroond {;Oflcentrations-of +norgartic-aoo-org 
gre~Aawater. sam~les were sallectea fF9FR tl'lree earel'leles (twa 
were-dfilled·ffl·-the-.aii~'Yillm-of.P.ajallto-canyon;·-up-canyon.from-any .. of·lhe··Potenh~·{;Onta 
~~4&~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
BYik:lfflg-.~8-23 ,. alongside-.ffle.ephemeral ~eek-(see-F~gure 3-2). 

The results of sampling reflect the quality of the shallow groundwater flowing mto th 
constituents in the soil up-gradient from all PRSs at TA-18. The maximum detected alue of each 
analyte in the soil and groundwater analyzed from these wells were used as estimates oft e site-specific 
background concentrations for the data compansons al each site in OU 1 093. 

lneFOanics. The inorganic results for soil from the background wells were less than he 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 ~g/L) and thallium (2 ~g/L). These two inorganics were present at elevaled 
concentrations in the background wells. The site-specific background values for inorganics are 
presented in Table 3-1. 
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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 assessmeRt pFOsess is the semparisen ef detested le¥els ef ineFganis 
aAaiyte&-witn-DaGkgmuoo-vakle&,..Afla~-are--f8tained··&&·COPG&·.a&·S··re&wlt·.of··lhi&-GOmpanson--u6ing 

the fellev~Rg GFiteFia: ' 
• If U~e detested ~o•alye ef an analyte is eq1:1al te er 19\\'er than the baGkgFOYRd val~:~e with whish it is 

oomparea,it-tHNiminated-as-a-COPG, 

-lf..th&4etesteEt-~atw-thar;-tA&-baGkgFGUfld..Y&JYe;-~l-·is-f'etained-·a&·a-GOPC·and·f&·subje(:ted 
te the ne:JG step iA the sGFBeRiRg pFOsess. 

These iReFQaRic aAalytes that ar:e detested but de AGt have baGkgm~o~Ad •Jakle&-~59-SI:Ibjestec:l te the 
SAb-GGmpafi&OO:-

+Ae-statistic wsea te F8JH=8&eAt-HGk~IIRO-fef:~aAi&-an.-'llyte~uppeF-telefaAGe 
limit {YTl). The UTl is the 95~ upper GGAfidence limit ler the 99th pereeAtlle ef the backgreuA9 
distributieA (Ryti~e the UTb value fer-inalgaAiGs,-tR&-b..abefaWiy-ba&kgrgu~ 
wsiKI aata fFOm seil sample& takeR at elEpesed A, B. and C heFi2:ens in a ¥aFiety ef bes Alames Cewnty 
&ooatiGAs-neaf-he perimeter ef the ba9oAHGry-preper1y:-{heRgmir&·et-al:,-tll·flFBP8RitiGFl;4~~,---None-&f 
these leGations are withiA ou 1093. t 

Inorganic Chemicals 

Detected inorganic chemicals are compared with natural background distributions to detennine 
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 perfonned for certain inorganic (i.e., metal) chemicals (Longmire et al. 1996, 
1142; 1995, 1266). The aU-soil-horizon background data set (inclusive ofthe 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 cbmpleted 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 ofthe site-specific background for TA-18 
were obtained because of the presence of other potential contaminant sources up-gradient 
from this technical area. I 

Comparisons between site data and site-wide background data are perfonned 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). r 
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Comment 1.e. v. It is not cl&ar if the analytical results presented in Appendix D were obtained from e 
mobile analytical laboratory, an on-site fixed laboratory, an off-site fixed laboratory, or a combination. 
LANL shalt revise the appendix to provide this information. 

LANL Response: 

All data in Appendix 0 are from fixed analytical laboratories. See also the responses to Comments 1.c.v 
and 1.e.iii. l 
2. SPECIFIC COMMENTS 

2.a Background Data Assessment 

Comment 2.a.i. Section 3.2.1 Background Data Comparison: LANL shall use a 9 
the 95 percentile of distribution to compute the UTL. See comment 1.a.iv. [Agree 
from Joint Environmental Protection Agency, Department of Energy, and University 
Held on September 18-19, 1995; EM ER:95-541, dated October 4, 1995] 

LANL Response: 

See response to Comment 1.a.iv. 

h confidence level of 
nts and Action Items 
f California Meeting 

Comment 2.a.ii. Section 3. 2. 1 Background Data Comparison: All RFI Repolts suJmitted after October 
1, 1996 shall use laboratory-wide background data for screening and risk-based debisions anc~ show the 
comparison to background using the most current, revised background data (Programmatic /slues 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 P.art of this 
RFI. LANL will evaluate any changes in conclusions that result from replacing background varues used 
in the RFI Report (including site-specific soil concentrations) with presently available site-widelUTLs. 
See responses to Comment 1.a.lv (use of 95th percentile UTLs) and Comment 2.a.vi (backgrOund wells). 

Comment 2.a.iii. Section 3.2. 1: No mtemnce material or discussion is providBd togarding l,. 
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; Figu . 3.2 
shows the locations of these wells. The text in that section, Paragraph 3 under B k ro nd Wens, 
explains that the maximum value of each analyte detected in the soil or groundwater wa used as the 
site-specific background value. There were not sufficient data points to calculate a mea~ingfJI 95th 
percentile UTL. and the maximum value is considered to be a conservative estima e. f 

I 

Comment 2.a.iv. Section 3.2.1: Because the RFI Report is a •stand-alone" docu nt, a tabulated 
summary of concentrations, a checkp/ot showing the sampling locations, and a con ise dverview of the 
methodology for determining the UTL and SAL shall be provided for the both the site-wi and site
specific background information. See comments 1.b.i and 1.b.ii. 
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Comment 1.e.iii. LANL shall provide an Elxplanation of the fields and comments of the a lytical results 
in Appendix D. 

LANL Response: 

The following infonnation is added to Appendix D. 1 

All data in this appendix are from sample analysis at fixed laboratories. Several of t e collmn 
headings are self-explanatory, i.e., analyte, location ID, sample ID, sample value, ba kground 
value, SAL value, unitS, sample location, and suite, while others may not be as clea . Column 
heading descriptions for these columns are as follows: 

• 
• 
• 
• 

• 

• 

• 

• 

• 
• 

• 

BEGIN 
END 
UNITS 
MAT 

beginning depth from which the sample was collected; 
ending depth from which the sample was collected; 
the units that accompany the sample depths, i.e., inches (in) or feet ft); 
environmental matrix of the sample; ss indicates soil (or sludge from septic 
tanks) and W indicates water, including liquid from septic tanks. 

1

. 
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; i 

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. I 

EPA QUAL qualifier column for data qualifiers provided following data validatioh. (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; r 
REPORT NUMBER LANL internal numeric applied to the written report from th~ 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. 

I 
l 

Comment 1.e.iv. LANL shall provide a summary of all analytical data in Appendix D regardless of 
nondetectable honcentrations. 

LANL Response: I 
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. I 

Corrected summaries of samples collected and variances from the sampling plans for each PRS are 
included in Attachment E. 
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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 

15879 Wl-4 AAA5927 36-2016 

• See Sectron 3 1 for a description of the data qualifiers 
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Sample Analytes Qualifie,. 
Type 

Blind Qc 2, 4,6-T richlorophenol Not 
Qualified 

.. 

Blind ac Benzo(a)pyrene Not 
Qualified 

·-- -·· 
-- .. ~' ., -·- . . . - ~-- .. 

Continuing 2-Butanone J 
Calibration 

Blind QC Tetryl(methyl-2,4,6- J 
trinitrophenylnitramine) 

Surrogates Acid Organic Compounds R 

-~···· -~·-

-144-

Comments 

Blind QC sample 
conGentration- recovery 
<-target value; -data 
usability-questionable 
below the established 
lower limit of SO%. 

Blind QC sample 
concentratron. recovery 
< target vaf.ue.; data 
usability-questionable 
below the established 
lower limit of 50%. 

I 
Percent difference was I 
above the 25% control 
limit. 
Method blank and QC 
spike sample contained 
a peak at the same 
confirmation retention 
time as tetryl, causing 
difficulty in confirming 

· presence of analyte. 
Peroent recovery -of--aGid 
SllrroQate was-< 1 o.% -·· 
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aina-b+86tKt;IGioi.~~dmil~t.v::ee,meHil:.e&itfGIAaiM&;::;;,, b~~c-ata ~ilre'ul:abae· because ,the recoveries 
analytes were' eliminated as 

dow_n-c:anyon from TA·18 as a result 

a_ QA problem a_ssociated with the continuing 
thli(n!I$UiteStdt ·-2•o.b&Jitar10n18;,1J~i~ig ,,ualifit!d_ as.J •. Tl)e percent difference was 

:C~a1ta·•II"8'U~lble·ue~~;•lllac Jhe "l;ltive resp_onsefactor was 

p;c,blttm:ass;ocliatetd with blind QC sample 
res;ult,ecFin ~ltlirllrrlettwt··2,4~6.t:rinitrcl,Dhen\flnitralr11irae.) bt!ing·q~alified as J. · The ~ethod 

pe:al(;at1ttle same confinn'ation:retention time as 
;.ft .. r.,,.....;;"·,·..- lhepre~ence'of';lnalyte in the 

' .. '/ ..... 

Data uSability tor ·uncfetecteb;. biased-low analytes .that had SALs greater than detection limits was 
unaffected. ' 

.Toluene: ·a. com~()nJ~~f~pry contaf!)inari\( wa~ :~llm!nated, from ·fur:t~er conside~ation _because it was 
detected in the trip ai\i;field_::bl~nks ·.assoCi~ed -with' Wl~ 7~ . 'Other C::orripounds; -suctt. as::H~X .and RDX, 

·''.- , •••• ~. -~,, • -: ~--"-- ., .'."' -~. < 4:'::::·:'< ~ . ,. - _, "'· ~· . _,. ,>. • • . . ,. . ~. .· . . 

· were at concentration5;;1ess~tharf theisite.s~cific baCkground values :and were ·enminated from further 
evaluation ... ··Non~~_of, iRe; O'r{ianics' Were Pr~~ent·at cOncentra~ions iireateftllatrthek SAi.s• (fable 4-83) 
· and .. were not_ subject&d.tC, ao~MCA t>ecaus~;thejS'ampUng objeclive.was:to· ~etermine -if site activities at 
TA~18 had resulted irkthe reiease of materiais:to:the environment. . . 

: < ~,;··< :-~~~~:_:·_-~:. _-,~---. :_~·.·\·,~ .. _-;~~~;·::_·,,\£ ':· . ··: ,_··::·;'·. -<·-:·~:"··. ·.·· .. · .... · . ·: 
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Wetlands 

Section 4.8.3.1 is modified as follows: 

Concentrations of analytes detected in the wetlands sed1ment and surface water were compared with the 
respective concentrations in sediment and surface water in wetlands located u~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. 

\ 
!f!~Jl~····The 4norgaAIC·data preseAted·f'lOQA/QC pr-oblems that atfectedaata t~sab+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 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 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 (1000 ~g/L) and lead (50 ~g/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. 

Ornanics. Same Oft)anics data had QNQC problems that affected data usabihly (Table 4 82) 
ORGANICS. The QAIQC 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 QAIQC 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. 

• Severa~ SVOCs·and VOCs that··wer-e feported as ~Jndetected had detemion ~imilS·iJreater than their 
SAU;, .. Ther-e-fore;· Ule .relatf()nsllip ·between til& sample valt~e . .afld ··the SAL· for eaGh af'lalyte was 
uf'lclear.-·····AU··t*lt··tWO··SVOCs-·were···elimlflated···as··COPCs .. because··the nature .. of ... site ··activities 
SllQ96sted·tRat·lMiqM·e5eriGe·+n·ttle.wetlaAds·was unl'*ely. 

I • Several SVOCs and VOCs that were reported as undetected had detection limits greater than 
their SALs. The detection limits were the nonnal 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 infonnation 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%. +wo-analyt-es;-benro{a)f)yr.ene--aAd-2;4;6-tridlloropt:leROIT-m-several 
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Location 
:":No.··.· 
.18-2Q13 . 
18"2014 

18-2015 
1a~2o1& 

UJ 

J 

Area count of two 
internal standards · 
cluy.$erwKt-12 below 
acteptance limits. i 
data-usabiliiy 
questionable -·' ,.. ·. 

UJ I Surrogate PerGenl 
~coveries:bei'ow 
lbwenst~blished 
ci>ritrollimits. ;-data 
queStional)le 

II:G '-'UUUl Of twO 
h'lte~al standards 
below acceptance 
limit. 
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• Thnte voc groundwater· samples one request number had QA problems •al•u'·•a•.au 

• 

• 

the relative response factors for . and continuing calibrations that 
butanone and 2-c:hloroethyl-vinylether being qualified as UJ. The data art because 
the relative standard deviation control limits were ~30% and the percent difference control 
limits were ~25°.40, indicating that instrument sensitivity was not affected. 

: 
Five HE groundwater samples from one request ~umber 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 quantity 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 
ROX were detected at concentrations g£' ater than the site-specific background values (Table 4-78). 
Three other organics -1 ,2-dichloroethan , m-nitrotoluehe, and carbon disulfide- were not detected in 
the up-gradient background wells. Only 1, -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). 

l \ 
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. 
1 
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I 
three--wer~-el+miAated--kom--MW-~·-tl&GaU&&--thf&--w&tl···wa&- wp gFaiSient ··from .. the set"ing. pit -(PRS 
l8-003fa)};-a·fX)tenlia~·600fG&·Of·theSEI·GOA'lpOORdS-(F~f'&·4-21),····T-hey·W&f& -r~aiRed-.as-COPCs tor 
MW-2-,--MW-3-,--afld·-MW-4-because these wells-wer~ close-to.PRS·18-00l(a)-.and-·eoold·ha\l& rece+ved 
inpllt··from·t-h+s--sollrGe·. 

• 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 50o/o. 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 18-00J(a), which 
could have been a source for these analytes. 

• se ... eral PJ'>.Hs haEI a pre91em with iRtemal stanaaras iR twe samples from Ml,.\' 1 aRe MW 2 aRe one 
sample fFGR'I MW 4 that t=eswlteEI iR the Elata beiR~ biased low and wsa9ility 9eiRQ qweslio~ 
These PAl-ls wet=e elimiAateEI fer MW 1 eesause this well was wp gradieAt fFGR'I PRS 18 ·gga(a). a 
peteRtial sowFGe at these sempewREis (f:igwre 4 27). However. tf:ley wet=e f&tained as COPCs for 
MW 2 and MW 4 eesawse these wells were lA slose pro)Eimity to PRS 18 QQ3(a) aAG therefore cowld 
1:\a•te resei .. ·ed inpwt from this sewrse. 

• 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). 

• Fwe--semi¥olat+les.tlad-.QAIQC-problems--w+th·the-baseiA&U4ral--extractabl&-s!lrrogate-compollnds-tor 
GAfH>ample--from-MW-3,.re&tHtmg-·in--data·beiAg-b+ased-~ow-aRd··t-.~sabHity-·tleiRg {lueshonable.·-These 
a~ytes--wer&·f&ta+ned--as-COPCs·-be<ia~se--MW-3 was-Giose--to-PRS -18-00l(a} and-ther-efore-{;0010 
nave--r~ei¥ed-ffiput-from-this-source-, 

• 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 sarnples were properly stored (4°C in the dark) so degradation was 
minimized. 
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LACEF Wells 

Section 4.7.2.3.1 is modified as follows: 

!!!!).mii_~j~····The-+oorganic·data··MG·AO QAJQC.-problemsthat-affected-da~·usatmity. 
INORGANICS. The QA/QC sample collected along with the field samples for the PCO wells 
included nine field blanks, eight t 'p 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 probl s associated with the inorganic data that resulted in data 
qualifiers being assigned to the r ults (Table 4-77). The qualification of the data because of 
QA/QC issues did not affect the s tciency of the data for decision-making purposes because 

I 
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. 

OmaAics. se ... eral graYRGwater samples haG QI'JQC preblems that affecteG data usabtlity (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 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. 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.prablems-with-tAe blind .Qc samples. fOf· AexacAiorophenol-·4n- f•ve-·iJrOUndwater--samples -at 
MW-~·;··MW-2;···MW-3·,-··3nG··MW-4··8nG··cllf'y&elle-·.and··.pentachlorophern». in- ·tWG··Oltler .. groundwater 
samples-at-MW-1--and-MW-2··-r-esultea.-in-data-beffig-biased·low-anausability-being.questionable, ... A" 
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~~~ . I 
One SVOC groundwater sample from one) request number had QA problems associated with 
the blind QC sample that resulted in 2,~initrophenol being qualified as UJ. {rwo 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. ' : Benze(a)anthrasene t:tad a pmelem with iRtemal staAda~t-Fesu"ed in the data 
beiRg biased lew aAd data usability 9eiAg questieAable, TRis aAalyte w.a~liminated 9ecaYS8--4t& 
felative inselubility in water made its-preseAGS iA the gFOYRdwater 99WA GaAyeA frem TA 1 B unlikely~ 

• 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. j 

~ 

• 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 10% and the acid extractable data are 
unusable. t 

• 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. ,The1data are 
usable because the samples were properly stored (4°C in the dark) so degradation was 
minimized. · 

t 
• 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. t 
Data usability tor undetected, biased-low analytes that had SALs greater than detection limits was un-
affected. ! 

Measured concentrations of 1,3-dinitrobJnzene (1,3-DNB), HMX, and nitrobenzene were less than the 
site-specific background values. Chlorofonn 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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PCOWells 

Section 4.7.1.3.1 is modified as follows: 

~ic& .. ·--~(H' ... SOfRe··* .. the···&amJ*e&, .. ·tlle··requiFed .. 28-day ... lloldiAg .. t+me ... for ... meroory .. ~A-·wat6f ... was 
e~ce9Qeg ~ay5, FSASer:iAg the sata YIU:J&able. 
INORGANtcs. 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 QA/QC 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 i~ 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, or R. 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 19~4, 1206). Although the samples were properly stored, thereby 
minimizing degradatio.,, the extreme exceedance of the holding time makes the data 
questionable. · 

A 
Concentrations of several inorganics detected in groundwater samples, both filtered and nonfiltered. 
were greater than the site-specific background values. These inorganics. as welt 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 welts 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 T A-18 rather 
than to evaluate the effects of a specific PRS. 

9.£iHtr:@~; .. ·T-t:lr-e&.groofldwater-·samptes-tlad·OAIQC·probtems.ttlat--affec1ed·data-usaMity.(Table4-75), 
ORGANICS. 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 QAIQC samples were prepared and analyzed with each batch of samples. 
Three samples had QA/QC 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. 

--cnr:ysene--and .. peAtaOO!oropheAOI··had-problems-with-·ttle-·blffid.·QC·sall\pl&·that--resulted--in·th&·data 
oeing .. biased--4ow·and··data·t~SaDility ... beffl9·-QUest4ooable.--···Ttlese-.aA84ytes.-wer-e--eliminated-·beGCWSe 
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._·.,:R,quest 
· · No. · 

.18824 

~-~n}ple .. 
No~;: 

AAB5249 · 
AAastso• 

. AABS25t. 
M852s2: .. 
AAB5~53. 

··AAB5254 
AAB52SS 

AAB5250 
AAB5251 
AAB5252 

·. . :, . ,·. ;_.· :. :: .··.·.· r~atE,~~:.c$ ',. . . . .. : , . . 
· SUMMARY OF DATA USABILITY·.PROBLEMS. FOR;PRS 18-010(e) : . :· .. ·~~-~·-::: :·· ',;· .. ; •' ' .. _.·~;--:·:·:· . .._. :· ~: .. , :~: ,: .. :· •,, .·~ ·. ,• .. · ''• . :·· ·>· ·:, .·· .. : 

1e;.1733 . 
·1S..17~ ,·. 

/i1e;.113s: . 
1·8-1.136'. 
1e;.1739 
18-1742 

18-1732 - 1 Internal 
18-1733 standards 
18-1734 
18-1735 

..:!h 

BlindQC 

data qualifiers 

-129-

v 

Qua lifter" 

......... 

orJ 

recoveries . .,.low the established 
1o\Yer limttotso%. ~aluei 
ctata usabilit~ qwe&tlooable 

·---. 

Area counts below 
acceptance limits for one or two 
internal standards. ;-data-assaGiated 
questiooable 

EMlER: 97-145 
!J'HivJ~ •• <r'!~f'rW::'/'H)'l·ot. !!--'li. 

·v 

<L:I.~, 
· .. )~ 

. ; ·-,~~ .... 
<.~ -
' . ~ 
'.'4 

-~1 

..: _., 
~t 

.: .~ ..... 
'."if ... .,l 

··r~ ·.;, 
··, ~ 
. ·~, 

. J 
• ~l 

'::'il 
('7 

.. 
·' 
' .. ~ 

_;! 
-~:l 
·\.' 



~=ompolulits.a.ssociated with th~ internal standard 
::l'ol'bHhlr•r:alr'ltt.-lll!ln·D- benzo(k)fluoranthene, b8nzo(g,h,i)perylene, di-n· 

dit.aniZOIIa.l )lnlthrac:•~ne and indeno(1 ,2,3-cd)pyrene] are usable because 
wn-Jrun .• ,.. and quantify the analytes and the sensitivity and 

responsiveness of the 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, bi!sed·low analytes that had SALs greater than detection limits was 
unaffected. f 

i 
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). 

Multiple chemi~l analy~. 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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PRS 18.010(e) 

Section 4 .6. 4 .3.1 is modified as follows: I 
lAOO@RKls:···-T-h&·inG~Gata·pr:&&eR~·AO·QAIQC.problems-that-~ffected·data--usabitity, 
INORGANICS. The QAJQC 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 QAJQC 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 QAIQC 
mechanisms were effective in ensuring the reliability of measure

1
b 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 COPCs. 

No inorganics were present at concentrations greater than SALs, so all were included in an MCA (see 
below). 

omaniGS. Tl:le seaimeRt samples l:lac:t QAIQC pmblems tt:lat affestec:t c:tata usability (Table 4 iQ}. 
ORGANICS. The QA/QC samples collected alo.ng 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. 
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 
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. 

• 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. AU-but~hese The compounds were eliminated as 
COPes because process information syggesteo indicated that tt:lere is no likely souroe for these 
compounds a~-t~s-sile·are not the result of site activities. 

-Beflz-o(a)pyn:tA8;-whfGh.·W&S·-undeteGted-·for-4our-of.tlle·&eVfm·&amPI8S·tak9n;··had-a·problem-·with-·the 
Dlifld..QG.sample·ttlaHe&Wled·-iR·tlle·oata-being--biased-4aw-and-data-usability-·beiflg . .questionable··f~ 
the&&···faur---samples:-···-BeGause-..the-···&Aalyte···-wa&···-deteGted-·1in····the···femafni~···three .... samples; 
~o(a)pyr-ene..was..fetained-as-a.COPC, ~ 

• 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 <1 0%, making quantification difficult. 

• OibeAi!a(a,t:l)aRtl:lFaeene. altheugt:l repeFlec:t as uRI:ietestec:t, hac:t a pmblem wUI:l intemal stanc:tards that 
resulted in the clata being biasel:i low aRc:t c:tata usability being questioRable. iilesause of its possible 
f}reseAse in tt:le nmoff from paveEI areas, this aRalyte was retaiRecl as a COPC. 

i 
~ 

• 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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PRS 1S-010(d) 

Section 4.6.3.3.1 is modified as follows: I 
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 aggregaty. In addition, 
routine laboratory QA/QC samples were prepared and analyzed with each batch of samples. Two 
sample had QA/QC problems associated with the inorganic data that resulted in dala qualifiers 
being assigned to the results (Table 4-65a). The qualification of the data because o\ QAJQC 
issues did not affect the sufficiency of the data for decision-making purposes beca£se 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 a*s UJ or J . 
The recoveries were below the established lower limit of 75%. The biases assot·ated with 
these data did not affect the data comparisons because the detected analytes re a factor of 
three or more below their SALs and recovery was sufficient to detect and quan fy the 
analytes if present. I 

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 eithe~ 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). i 

OrnaAiG&.. J j 
ORGANICS. The QA/QC samples collected along with the field samples at this P~S 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 ot)amples. The 
organic results had no QA/QC 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. I 
Several SVOCs in the sediment samples were reported as undetected but had detection l,mits greater 
than their SALs. The detection limits were the normal EQLs because no dilutions of matrix 
interference problems were encountered with these samples. Therefore, the relatio~ship between 
these data and the SALs for these analytes was unclear. These analytes were eliminate~ 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). 1 
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Table 4..eo Is modified as follows: 

TABU; 4-60 
SUMMARY OF DATA USABiiJTY PROBLEMS FOR PRS 18-010(c) 

·.:~· 

Request 
No. 

188970 

Sample 
No. 

AAB5227 
AAB5228 

Location 
No. 

18-1724 
18-1727 

Sample 
Type 

Blind QC 

• See Section 3.1 for a description of the data qualif.ers 

Responll to the NOD 
for TAs -18 and -27 
........ "'t""f ,...,,... 

-
"::fttl<· 

Analytes 

1,2-0ichlorobenzene 
Hexachlorobenzene 

2-Methylphenol 
Anthracene 

Benzo(a)pyrene 
Benzo(g,h,i)perytene 
Bis(2-chtoroelhyl)ether 

4-Chloro-2-methylphenol 
4-Methylphenol 

Naphthalene 
Pentachlorophenol 

Phenanthrene 
Pyrene 

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

-123· 

u 

Qualifier-

R 

UJ orJ 

Comments 

Blind QC sample GORG8RtFati9R 

recoveries < target value of 10%. 

PeFGent-reGOY8rie&4Dl ;data 
questiooable 
Blind QC sample recoveries below 
the established lower limit of SO%. 
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PRS 18-010(c) 

Section 4.6.2.3.1 is modified as follows: · 

~!'GfDafl!G§.r---T-h&·iflG~data-EtKJ.-oot~~J~·aAy·QA/QC.problems-that . .affeGted·dat&·usability, 
INORGANICS. The QA/QC samples coltected along with the field samples at this PRS included 
one perfonnance evaluation sample for the ine>rganics for the stonn 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. i 

I 
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 Jess than their background UTLs were eliminated as COPCs. 

Neither copper nor mercury were pre~nt at concentrations greater than SALs and were included in an 

MCA (.see below). . j .. 
ORGANICS. The QA/QC samples ollected along with the field samples at this PRS included 
one perfonnance evaluation sam pi for the inorganics for the stonn drain aggregate. In addition, 
routine laboratory QA/QC samples were prepared and analyzed with each batch of samples. Two 
samples had QA/QC problems assopiated with the organic data that resulted in data qualifiers 
being assigned to the results (Table 4-60). The qualification of the data because of QA/QC issues 
did not affect the sufficiency of the ttata for decision-making purposes because the majority were 
acceptable and defensible. The aA{ac mechanisms were effective in ensuring the reliability of 
measured data within expected limits of sampling and analytical error. 

I ; 
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 nonn~l EQLs because no dilutions or matrix interference problems 
were encountered with these s~mples. Therefore, the relationship between the sample value and 
the SAL for each analyte was unClear. M9st 9f 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. lof9we ... er. PAHs vlere retaiAed as COPes beGawse their p9ssi91e preseRGe iA FYAoff 
fr~eG-.af8as-was-~keJy., I 

--+Aree anaiY'&S. be~oooGhlemethyl)ether,~Jleool.;-haQ.~I 
problems with the bliAd QG-sampl~ that reswlled iA th84a~.JQw..aAG-data-usability-beiAg 
ques~use of its p9SSible-pre~f~r~,beAzQ{a)pyreRe was 
re-tai . ' mpeyflds-.were...eiiflaled-·-beGaYSe;JroGess-ffiformation 
&Yggest9G that tt:leiF-f>F9&8 ite '"~as lm~~ 

• Two SVOC sediment samples f . m one request number had QA problems associated with the 
blind QC sample that resulted in several analytes being qualified as UJ, J, orR. The analytes 
qualified as UJ or J included anthracene, benzo(a)pyrene, benzo(g,h,i)perylene, bis(2-
chloroethyl)ether, 4-chloro-2-m' thylphenol, 4-methylphenol, naphthalene, 
pentachlorophenol, pyrene, 1,2 4-trichlorobenzene, and 2,4,6-trichlorophenol. The data are 
usable because the recoveries ere sufficient to detect and quantify the analytes if they were 
present. The analytes qualifi . as R were 1,2-dichlorobenzene, 2-methylphenol, and 
hexachloroethane because the covery was <10%, making quantification difficult. Because 
of the potential for benzo(a)py ne 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 

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

f -121-
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CST-t MOBILE LABORATORY 
I 

ETALS BYXRF ' ' SCREENING RESULTS \ 

' ; 
Customer. Merlin Wheeler ' Sample Number: SOILBLANK ·· \ . 

fi 

Element Oetec1ion Umit , ConcentratiOn --- - Units 
K 3.58 0.01 Percent 

CA 0.49 0.01 Percent ~ 
Tl 1006 30 PPM 

CR r 12 PPM 
MN 16 PPM 
FE. .06 O.CXll Percent 
Nl' <13 13 PPM 

~I <8 8 PPM 
30 5 PPM 

/>S <4 4 PPM 
SE <4 4 PPM 

I 
!CD <3 3 PPM 

SB <4 4 PPM 
' J BA 

' 
219 10 PPM 

HG: <5 5 PPM 
PB, 17 7 PPM 
ui <8 8 PPM 
TH~ 

\ 
17 8 PPM 
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c. POtous Conerete 
':F.· Gravel P.idt . 

• Hortz0ft1al G.aie, 
. .•.OpenEncf 
.. ·p • P.lforatediSiorled 

:s·.5cfeen· 
T:- Siner Fronc 
.w.:walled 

: X·Open 
· 0 • Olher (specly) ----

• FTFO • feet trom datum. 

CAP MATERIALS 

CT·eona. 
CA·Ccipper 
Fl • F!;ergllll 
Gl • Ollvanlltd hn 
WI • WI'OUQhl',hft 
ss . Slainlea St ... 
OM • Olhlr Mllef1ll 
TE ·Teflon 

PV·PVC 
RK • Aactc or Slone 
ST~SIHI 
Tl•l'la 
cs. Coltld St•• 
WD··Wooa 
NO·-Hafte 
OT ·Oiher (specify) 

ZONES OF CONCERN 

A· AniSian 
c . Confined 
H·~rd 
G • Aquic:MSe 
M • Multisystem 
S • Semi-confined 
U • Unconsolidated 

,·. 
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Technical 
Operable 

~NUU~~~~~==~~-L------------

WELL TYPE CLASSIFICATIONS 

M • Monitor WeD 
P • Prodoclion WeD 
T ·Test Well 

FLOW AELA nONSHIP 

U • Upgracftenl 

0 ·Other 'specify) ___ _ 

0 . Oowngrad"tent 
C • Cross Gradiet1 
O·Onsile 

WELl COMPlETION METHOOS 

C. Porous Conc:rac. 
·F • Grav•l Pai:::k 

· :H ·.HOriZontal G.llty 
. 0-0penEnd 
· P • Pefforate<IJSion.s 
··s-SciMn 
T • Sand Front 
W •WIS.CS 
Xr()pen 

0 ·Other (spec:fy) ----

• FTFO • Jeer from datum. 

N • Noc knOwn 
8 • Bac:kgtound 

CAP MATERIALS 

CT·Conc:re'
CR-Copper 
FI·F~rglau 
Gl. O.lvantzec:t Iron 
WI • Wrought IrOn 
ss . StliniMI-51111 
OM • Otrler Ua1•nat 
TE ·Tenon 

PV·PVC 
AK ·Reo or Stone 
ST·StHI 
TI·Tie 
C$ ·'Cost~ SIMI 
WD·WOOG 
NO·None 
OT • Other (specify) 

CAPlYPE 

lC ·Locking 
Sl· SIC)-on 
TR • Threaded 
NO-None 
sc . Screw-on 
OT • Other (specify) ---w.tJ•' 

ZONES OF CONCERN 

A· Artesian 
c. Confined 
H • AcQuilard 
G • AquiclutSe 
M • MuftisyS1em 
S • Semi-confined 
U • Unconsolidated 
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caSing Elevation (l MSL) (p ?4'7. ?9 
eas;ng Oeplh (ft) --->~6t:..-----
casing.Oiameter (in.) __ 1..=--------

Screen Material !'\? _:_40 
Seal End ()ec)t. h (FTFD) 3 ~· 

Ai$er Matenal llfi::_ · -;jD 

Wetl Type Classit·ICalton -~i------
Well CompletiOn Method ---=~-----"i 
Zone ot ~etion ----~---
Open/Screen Oell(h 
Oper\IScteen·L~ngrl'l (fl) __ ..;;;;;;... ___ _ 

OpervScreen Area 

FbwAMI~~--~~----------~ 
Cap-Material __ _,.~-------

C~T~----~----------~ 

WEll TYPE CLASSIFICATIONS FLOW RELATIONSHIP CAP TYPE 

M • Monitor Well 
P • Production wea 
T ·Test Well 

U • Upgradiet'l 
D • Oowngiadie,. 

0 · Olher (specify)----- I
. C • Cross· Gradielll 
0 • Onsite 
N • Nocknown 
8 · Background 

WEU COMPL.E TION METHOOS 

c- Porous Conc:tete 
F • Gtavel P.c:~t 
H • Honzonr<a~ G.llley 
O•OpenEnct 
P • P.rfMatiKS/Sion.cs 
s. 5ctMn 
T·s.Mfront 
w. Walled 
X·()peft 
0 • OUI•r (specify) -----

• FTFD • teet trom datum. 

CAP t.tA TERIALS 

CT·Concr-. 
CR -Copper 
Fl • FiberglaSS 
Gt· Gah'anaed "on 
WI • Wrought Iron 
SS • SllinleSs.StMI 
OM • Olhlr Matenal 
TE · T•flon 

PV·PVC 
RK • Roell or Stone 
$T.'StHI 
n.n. 
CS • Cos11CS SIMI 
WD·WOOd 
NO·Mont 
OT • Qfler (specify) 

LC ·Locking 
SL· Slip-on 
TR • Threaded 
NO·None 
SC • Screw-on 
OT ·OCher (specify)--~' 

A· Atleslan 
c. Confined 
H • AcQuitard 
G • AquiClude 
M • Mullisys1em 
S • Semi-confined 
u · Unconsolidated 
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WEll TYPE CLASSIFICATIONS 

M • Monitor WeD 
. P • PIOC:tldion wen 

T • TeStWetf 
0 ·Other (specify)----

R.OW RElATIONSHIP 

U • Upgradiert 
D • Downgradienl 
c • CtoSs Gradi.,. 
o-ons•e 
N-Hot-~ 
B • Bac:kgrcu..S 

ClPTVPE 

LC ·lOCking 
SL·Sfjp-on 
TR • Threaded 
NO·None 
SC • Screw-on 
OT ·Other (specif)\ --~ 

------------------------------------------------------~-~ 
·weu. COMPlETION METHODS 

. c. Poroua eoncre~• 
. F • Oravei'Pac:k 

. • . H • HonzOI\iaJ O.llty 
·.0 ·Open:Encl 
. P • Petfcwatecsf.Sion.ct . s. ScrMft. 
.T ·SanG From 
W·Wdld 
X ·Open 
0 · OU'Ier (specify) ----

• FTFD • teet from datum. 

CAP MA TEAIALS 

CT·Concrete 
CR ·Copper 
Ft • -R~ero~an 
Gl • Galvinizecl lr0t1 
WI ·Wrought-lion 
SS • Stainllil SIMI 
OM • OUW Mattnal 
TE • Tellon 

PV·PVC 
RIC • Aoc:k or Slone 
ST·StHI 
Tl·tle 
CS • Costed StHI 
WD·WOOd 
"NO·Nont 
OT • Qher (specily) 

ZONES OF CONCEIW 
f 

A ·Anesian 
c. Confined 
t:C • Acquftald 
G·AQu~de 
M • Mulisysten\ 
S • Senl-confinet 
U • Unconsolidattd 

.\ 
' 
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r~car~··~~~~~~-----------
Operable unc lr---'~~~-"7'\'-----
Signature ~rJJII!:t....!:::=~~~-------

0wner __.....L ...... #..;._1J-=-L__,_~--
Filler Pack Length (It) _ _,J~4~..--_____ _ 

5+~-i&JJ!cf~' Instant!' 

Well Type CJass•f~on ----L:r-----.-; 
Formalion of 
Completion (U$/RC)) J4 Jk y; 4A -N'l 

Well eon,relion Method --=------ill: 
Zone of ~elion -;;;;;;:-:=~r=\---: 

casing Elevation tfl MSL) "'? 3S: c:ro ~een Depth .c 

. Ca~Depth (ftJ ---~c:~~----
Casing Diameter (m.) __ ...,~1;~--------
Seal End Depch (FTFO} _ _.'2=0::...------

OpeniSereen length (fl) _ _._..."""""--~ 

OpetVSc:teen Area r.dm) --==----
Flow Relationship ---.w------< 
Cap Material---""!-"!~-----...,. Screen Material fJJC-

Riser Material flK- ~T~-----~~---------~ 

WELL TYPE CLASSIFICATIONS FLOW RELAnONSHIP CAP TYPE 

M • Monitor WeD U • Upgradiet'l 
P • Produdion Well 
T ·Test Watt 
0-~~(~'------

0 • ~nOradierc 
C • Cross Gradi8fl 
0. Onsllt 
N·NotMown 

LC·L~ 
Sl· Slip-on 
TR • Threaded 
NO-None 
SC • Screw-on 

WELL COMPI.ETJON METHODS 

- C- Porous Concrete 
F • atav.1 Padt 

. ·H • Hortzont~l O.Rey 
- .-0 • ()pet\ End 

p • Pelfoiated/Siofted 
S·SctMft 
r. Sand From 
W·WIIIcl 
x.-ap.n 
0 · Otrler (spec:ty) ----

• FTFO • feet from datum. 

,. 

I 

8 . Background 

CAP MATERIALS 

CT • Concn'
CR ·Copper 
Fl . Fbergtass 
Gl • GalvaniZed Iron 
WI·WI'OUOtd.ltort 
SS • Stiinlesl S1M1 
OM · Other Matenal 
TE ·Teflon 

PV·PVC 
"K ··Rock or Stone 
ST ·'Stet~ 
n-1'11 
CS • Costed SIMI 
WD·WOOd 
NO·None 
OT ·Oilier (specityl 

OT • a~neri(lspeteily) __ 

ZONES OF CONCERN 
t 

A· Artesian 
c. Confined 
H • Acquilard 
0-AquQ,de 
M • Mu•iSys1em 
s . Semk»nfined 
u · Unconsolidated 
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·.: 2~1 _ . ' },'·'::·r9j~(~roduction from the Pajarlto Well Field Between 
: >.: ' ·.>> ,_ ·l947.S2 ·_ . . . . . . . . 

2J: ,:~{~.(-~;?~~ · ._)i.C~~;e ~Yctr()logic· Chara~enstl_~s·.m the Main Aquifer in the 

· :._ ; :;1~·):;~1.·-,··~~~~;~,":T-~~~~~:::_~-: ... · :·: · ... < .. __ ·· .. _•. . . 
44. :·~- ~;: (~§:~· ·;.~~91o~~-lde:Co_pcentra.ttOI)S In ·.SoD Sa111ples 

__ ,· 4-; · --~·.t~---•-::~~-;-;~~~~~~~~-.-~n~e~!~-~tir~)~:f~~~~:-~&mples 
: -~- -~ .•t';: ; o.:t~':·' .M()ri~P~I:IO Wells Data as .ofNovember 16, 1990 : ~:t~-:;;:.~;'?~:_-~; ~~;:··'.:· . '<>'·'· .. :. ·,' .. ,> •. 
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SCAL.E· FT 

,, ,-

0 s · io 20 

' ;·:~· .. . - ,: 

' ~' ~~~ndoned aCid ~~ater.liiie :lvi~reous clev pipe I 
'~--~ .. ; . ~~ --. . ' . . . . ;:.-: ... 

' > \.: •• : ~- ~ 

· .... ;~:.:G~_;: ~-,;-;·,: .. ~ .. -~.- ~~-;~~~:;~ 

• ·sanilt!Ytt.wer line· 
. <.·7:;/' · .. - ' ·. . ~ 

- · ;. \!r\derground P,ower electric 

. :_;:> ,;,>A ·-: :,: :· >' • _eir . 

I··\ ;{;: \\'~ iO wetei -

_: ___ '::<:::·· _,- · .::.- ,. 1ou_nd. but _not identified 
'-~·---.-.. •. ----~- ~ 

·• iinierpotittd iocttionl · · · 
'·· ·.·. .. ·.· ' 

.• • li"" .,..grouped; exact ~lquence not determlf'ed 

:::: .•> 

(All u'nderg~:u~.t~il:itV iocetiJ~, ~PP~~~;;rie1e. es deterlnined-by Pen Am World SerVices, Utilities DiVision.) 
• • • J • ~-. ·-•• ·- • • • " 



. . · th,'e Testi~J~~f~m1atio~\:ol'\sists of siltstone.s.~a.nd sandstones with-lenses .of clay and conglomerate. 
, ·~ , ."~·~··_.,>-:::··~'?X~~··::~~~'·: :•~;:).·:,••:•:,_,-: .... •, :· .. ·' :"" ~·w<,:.·.·'\,<> 0 

•" : •._'••'• • < 

, Many tieds in t_hls.torrnatlor:\'are permeable and. where ~tt.irated; yield water to·,a well. Some of the .beds 
·<~-· :_, ... ·':~~~,~~~"'~,::~,:·.··;\·'·:~~·'" . .'~:.,.~:.;,.;._. ·:;.~:::~·:·-. ::.:.-·:--,··.'··. .·"-":.: · .. ~ .. ··~::--··-·-:..._·: .~. ·.; ··~:· .. ·~ ·. :::; .. . ' .. ; 
· .. are relatiVely .itT;peJTri_eabJe·aryd •. thereby,._restrict.·.vertical·aryp.laterat. m,gyement of groundwater witllin the·_ 

-·:·:·:tor~tio~:-:r.~~t~~e~?·J~~~:·~ti{-.t~i~.,to~t~i~ri,~ff;~~st;tit··~~i~'~fst-di~~ri2s;~~ich yieto·.targer. am~unts.of 
· .'Hater to wells·thart:;dO\the·finer s~qimel'ltS that are_ predominate)o·the 'ea.st ,of.the area {Purtymun. 1984) .. 

•• . • _ .. · • . :~-e. •: ! :J~ .. '~~Jf.:{[:i~•:~·:{.~~:f~?. t~ ~~j~~~-~-~:-r:"~~.~·~·:\:~·~:-,. :: • • . ' ~. ' : :. : . • • • 
.·. :!. •• ··The Pu.ye formataon Is a·c_hannel fill dep9sit consastlng of.pebbles;YcobbiE!s. smaiLboulders. and a 

···.< _: ... :}:·.· .. ·.:.:. '. · ... · >·_:·::!·{..:~:~~;~:··,'"~;;-:·.-~,···.·.~::~·,_:>· , . .-~: <·-.~-·:·: -·~::-->-~<~ ;.'/'·>:~::_.::: .. ·:~.':. __ · ... :::·::,.:·-·· .. _·(.(.~;:_~----~_.::.:~···:.:> :.· ,· .. _·.-

· ·· .;~<i <:poorty con~ollctat~~ ~w:-·saridyconglomerate: Tt1e,:tormation ls .. hignJY:perine~ble' and, .when saturated. 
. ·.·"!.;_-...;:.~~- : --~-·- .·-~·::_-.~~-;--::::--:~:·;~.>-:'}'· .. ~.~--~-,:'".~_:::~.:.~~ ,:,., ':' . ."· .. ·J,- -·~.- .. " ' -··. • ' ··-~~--~---· ·- • 

yields large amounts. of water:to wells. 

·;':';:- . . . . ,~·-_ .. :::;:;;~~::t1·<~;~y-· .' .. ; ; - ... :: <. _,:. i ... ·- ·'.' < ' . 
. . ·: '•;v; ··" .c,-: • ··The basaltic:fu¢ks of the Chino Mesa consistOf a series of basalt- flows.arid:jnterflo:N ·breccias. Basalt - -. :::-~'·· ~'.· __ ; : __ :. • ·: : .--.· ::~< ~;_/(- ~- --~~~~l~ >~;._ .. <·",";···.~-:~.·~~ :.',~'. • ~:.:_;';'· .- -~ '- .'f,··: ; ·r• ::·:~:: :_;,;,·~/.·:~~~.-..:-:~·\ ~~ :- < .\· ,.:_:.-_- ~:•, ~ ;,. -. ; '.~ ~-; <;·.:"t.'"i;··~ .~ ":· :~~; ~ >.~: . . . ;· 

::-::i:;,:.:'<flows. separatedo~~@tf!o~.prec:cias;are p~f:mt!~~hfa!'ld;j.\•t:terfsatlirjuep'{:Wiltyie!d water. Open joints and 
·<>·r~ · :_:~ ~-. ·· ·. ·"' . . . , ->~t~r:;,~~~- -:· · :.~_::·-.. _~;.:~·/·~ _ · .--~~ ·.· ·:· .-- :_ ·:~. ---~~~:_~ ,_·:~··~.··:--_: -H~i(-~-- ~ ~-:~. :;;:: :_.~:-·-::·_;~-:~:-- ~~---··~:~::~-~~.~-:t_~ ·( .. _; __ .. :;;_· -/~~~-- · · .. · ;: . · 

·:; ); ··. ;'Cavities in thic~~!:>ii~!t#J~ows_also yield wate( l;ib~ey~r. st_e_epenil'l9·91';thfC:prytO,lJts .on ttie surface of the 
,. :·:·:. ::_ .. :···~· ,:·;·? · .. , · ,: : ~: :.: ::. · :;·~-_;.:~..-'~..,/. ··;:;.~?'-{~§ . .:·;:·::.'·1;~ t:~·: _:>.: !.:- ;~ :~:_;>._:_ 'J:~ .. : :~~--~-<~'·:~~~;.'S~t:~:~~:/_:.",\·.~-:~\t_(•;:! ~~··.._ ~--~--~~ ,~-:~)/~- ·-~ ... 't:.v~J.{;~-~t;:? >~:.;.;:·:~~:.-:~ ;-.- :. : · .. : 
·. ; .. ~~\·_:;i~ain iiquife(a1pryg'tft~-~lcfG~nde ii'ldicates':tn~rlruckl:iasalt flo~sJ()rrr! a ~~riehto.the movement of ground 

··tijJ,if'",'~~~~i~~~~~:<t~e f•!~~%•on'.~:~!nt{~~~··;m;,~~ntfat Je- Mouma;~ 
· ' · 2,;;~:\·:.;~o_nsists: ot·volt:a'nic~.flQW:rocks:>~Ttlis formation has.lo\.Y permeabilitY andJetards·and. restricts ·groundwater 

. _;_ -::~_\;,;:; :~.· ~ <. :: :· . ·<-- --~ -~ . ." -~· :·, ·.··. ~;? ~ ·~:~;~.~·::: :t ~·: <· ~.;::;~·:,_ ??~~~ .. ·>J. ·,--~;-~.I~~ ... ~~-~.::.~':~·.::~~~--.~'.";~_'~:.· .. ~~ r . ~- :\:-; '. :·'.; ::: ·. " .. · -',. _.''':·::-·:"<'.:-+: ~- ·'.· >" ,. , .: • . .-· . . . . 

.··,-{<'' c movement >.Jllert!i(Bf~;U,mit'ed_, open· joint,s 'and'intertlq~':breccia~ wit~iQ .the· formation that could yield 
;. __ ~.--- ··-:_' .' ;,~·· : .· .. ··, .. > ,<::/~~~ :·-~--~·>:.-...... ~:-:;;-, .. ~-~-:- '-· ... ·~. ·~~---.:.- '·: .. - . .. .. 
. _·:X . . : appreciable:amounts ofwater>':i· ·. .. ·. 

-~~-' : ·:·: •. ··. ' ·.~:..: ')>~~:t;~~~=~~~;,>i~:~. ::· _:,·~ . . -./• ~~ . < ' '.'; -· .. - . . • . . 

:··~;i~ : .;.'·: ·:The Bandelief:-t!1tfJs ~.s~q'uence of myC)Iiie: ash flows and pumice'; afld the -tUff -itself ranges from non-
:::~~~-:-?/··:_\.:~<:.' . ' ; :.:,:;\ ·_~.,:~ .. ~::.t_;~'":;~~~ :·. '; .~' .--·~.~,- :·. "":': .. '· ·::' : .. ;~:·< ?·":_,· .. "::.-~··:· ·~ <.';_~~:: .. . ·.;-.-::~~---· . ·". ' ;:<_··~--~~'; ·: . 

. : . :tff· •: :welded to· welded.'·m~a6d~lie~. Tuff i.s:above t~e-ruai,,groundwater-body:·bllt :hi ar~as on the flanks of the 
· ... ·/Y:·:··-~:!. :- .. ,. ·:-· ·: ·. -·· .. : :·~ '.~:·~~~.;-_.·.:~:: . .'~·_. _.::,~:··-:.:>·-_, ·'-~: ~- ! • •.• _·::_ ...... _ ..... :~-~~·,.-· _;-:}>.-... :'-··-:.:. • , __..-,> . _'·~ .-.~-:.:·:> , · .. ·. 

·. • -~ · ~ ~ -~ Sierra cje los V~lles(:smaUamounis ofp~rchep wate~ 'discharge.'from spHiigs-(Purtymun, 1984). 
. · .... ·.~ .· . .. . - -... ,::~·- ·,_.:_.~~>~~~-:;.;;<r::-~:··.;·~:-:\::·.\·::~ __ ..... ·-.< •. -... .. - ·. . 
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TABLE 2-1 
.. ·. . .. 
TOTAL PRODUCTION FROM THE PAJARITO WELL FIELD BETWEEN 1947-62* 

Well 
Number 

PM-1 

PM-2 

· PM-3 

·PM-4 

PM-5 

Total 

Pumpage 
(101 gal} 

1,593 

5,663 

3A7S 

76 

11,010 

Field 
Prod!,!!;:tion (%) 

1.4 

53 

32 

1 

100 

~-

-'Pajarlto well field··~~ ~~het~ell fields of try~ t6~ Alamos area. Th,:Y/ells In the Pajarito Field-penetrated the ' . 

.. ·· ;:t.::~~~~r~~dbf~t-~~~~~~~~~~t~~lB~~,i~·~+~rz~:···· 
-· thic~ne.ss 't;)f~h.e~,r~~uqu_eJ~?rn-.ation rarig~s from:s~:-17.00 ft •. ~lth~iin:.~verage;thick_n&ss of ;147,Q:;ft. 'The 

~-~--- . -- ~/-{·:.-=:: : _·~ < .>~:;,J __ .: ::~<l -.~- ;· __ ;· . .-,..-;_.A · -=~---~.:-::·- :.: .. :: _· . . ,_ -:-. -_·: ~<·,::::. :_: ~-::;~:<: ;--~·~·; .. : · · ::· .:· · . .:--~~>·. :- / . .-:.: :;.: :e_::~>-~.:;·_ ·;;~.:,; : .. ,~-. -:::: ~ .: :~}< ~ ..:. - .. : _: . , .>Jf'-., · _ 
·average pumprng',rate is_ 1215 :gpm •. and the . average spec•fic capacity' is 31 gprn/ft of drawaown or ·an 

·:.r. ··0:>·.·.-.-:·· ~:~~5 >:;i.: :.~ :.:. \{~L-~r:·~:· .. ( ~·}~;~·:· --:<- ·.:%/·-. ~~\:':.':·· ·~--'. ~- · ·.·;_ -~;_ t:/~·--_ :.·,~· -~~~·.;;\"·· :·i:-? .. . :_::_{~~7:~):< .:~:?; ;:,;r:·~--\~~- ~'.~~- ~:::~~:·.:;.·.:'<>.: ·_,.:::' .:. ·~ --~~ __ :'.;:·~ .:.;:·:S} ·_.: · : ......... ~;: · · ·· 
, . :average drawdawn of40 ft {AurtY,r:nun, 1964):::Rat~.oJr:noyementotwatetirrtli~ ce)mbin'ed thrckpeS$: of 1740 ·· 

-\-:: :-·- _·. : :~7·':_ ·. _. ·:_::~_<·-:.: ~-~:.-:_:-::'!<>~. -~:·:·L·-~:~---,., .,}~_/ -.:,;.r;; __ : .-~.-, >_ .- · ·~ _: _; ,_ .. ~ ;:::: . . <:;~~~:.:.-:.~ _\ . _ :; .. _':.~·· ·\·~ r: ·: ~ :\::;>+-···"':~~-_; ~·: -~-~ _.._: _,.:.-t_< : · :._,:.~·- -._ -~~-~- ~ .~.-. '.: .. ~<>- ~ :: --_··-~--- ~~:~>--·: . .· .:· 
·. tf of Puye aricj;Tesuque Formations iri th,e Pajarito Field !s 9S~fjjyr:(Punymun;: t984};c;·'Table,2~2''t:ontains : 

• '. ,;~~~ ' " ·> .. :. ',.· ... ' ~~: _:-j.'?:.:'::· -~ ~:;:~~ ~' _; ~ :_ ,:":'•.'>:-<::~:,·~:~:~,~~ :'~~·;·' < ~ • .. ?·~~ :• ~ ·.: ~ .-:.:; ~-~·-~.;·~·;::·. /•:\., ~-; < : ~--·~ -~i-.: • ,_.·~~-~ >: • ~ :~·:•·,.~~,.' :·;·\" f'\·>._: ,_\' • : • :<·', e • :: • • ~: '. •• :~. :· • •I • ·, • • ' 

: ~·average hydrOlogic ct1aracterlstrcs of: tht!".Pajarito field: and -oth~rJield~:it1 the):nain :aquifer :for:' thE! Los · 

. Alamos ar~a: .. Oth&; d~t~ 6t ~~te concerning th~·:~in 'aqutter:ai~ ~~o~n, ~~ .Fi~ures- 2~6, 2-7, •nd 2-s~ 
' -~·--. ';. -~ •• ~-- • .;_ - ' •'< • ' ' - ••• • • i 

' -:~" ·. ·:. ··~:-. 
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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 co~struction presented no problems. although the initial location for MW-3 

resulted in intercepting a vitreouL clay pipe at about 5 ft. A split spoon sampler was driven through the pipe 

just below the 5 ft level. At thiipoint 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 

ACAA 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}. 

-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 b4 in. length spoon. Cuttings were contained in plastic bags until analyses 

were performed. All wells were ~rilled 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 ~rior to use. The annulus was filed to within 3ft 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 diagrJm 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 I 
! 

To obtain the necessary ~oil samples. a split spoon sampler was driven ahead bt the auger every 5 ft. 

The spoon was then retrieved ahd opened. Prior to the sample being handled. a health physics technician 

monitored each sample. The sabpte was then photographed and described before being thoroughly mixed 
I 

and sieved. A 500 ml sample bottle was filled lor each sample interval. A separate sample of river bank 

soil was taken on the east sidJ of the Rio Grande about 100 m upstream from th~ Otowi Bridge, as an 

environmentally distinct control. Duplicate samples were assigned with individual Jample numbers as a 

laboratory quality control measure. 

~) 
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:.:-,:>{<--> ~- .'- l 
· -·.: -~: __ : The LACE~_··.,;as desl~ned tQ handle liquid criti~lity experim,nts contained within the steel c~sson. 

. ._:\ Rad.i~c~~e--~~er~--4ri~ -~~?,fai~son ~self hav~ virtU.ally_ n~ chan?( ot·_?'igrating to the groundwate;·;r the 

·· · > · caisson remains structurally sound. This leaves. however, two .pro~ble accident s-cenarios. If the caisson 
.. ·.- :..;·-· .· ·. ·.· ·~ .. : : ~:.::'~· :" -t:~':::_,. :·'" .. ·: . ·• .. :.· .. : ·: . : .. - . - -<·- ·. :. . : . . A. _ _,,/: • . ... 

· · :'->: ·has develop8d a;frac~Lire, a spUI of radioactive liquids within tt1e.~i~son·ma.y.release~r.dionuclides into the 
:':.-: ... _>·:.:.-.'_:::.:.:.: :·.-~· .... ·;;;.;:'{-::'-'·.".· ·--~·~: .. ~·.: ·:.~; ' ;~-:·. --~-~·"~ .... .'~-_·,_ :~{·-~·:·"'·" .. {-::.:_' 
··.· . < concrete surrou~ingthe ca,issoli. Potential niigratiorfof radioaCtiVe material through the concrete was not 

. ~~mfned lnthis'~Jc:t;: .. -:, ... . . . . . 

,. :-.· ·.~ ' 

.:·~ '· .. 
. . .. ·. . · The seco~d sc~nario 'involves a ~spill outside the caisson itself during placement of liquid into the 

:;_::·- .. ~.~- _;~_. ,.~--~ .. :'<::,'·?.<~>-·.:·_:,>~--<~ •\:::;1-_:':"<_<'' ~-<:;~t,:· >·:-:-- '·;·_:_.>: .. ;·,.:·;_: .. _..--.·· .. ·_: ~>.;.·-: ·,.,_ ·.' . J 

. caisson .. AadionucUdes·in that case could enter the_:soU,•migrate downward and outwa~d. and possibly 

int~rcep~ ~he· highl/ ~~so~a't :;ater-.tabi~ .i!' ·the<.ticinlti · . , 
··· ,· · · ')> .. :::; ,>>;'·~::=>'c·C:·.';.:;~~·:0c_~':;_,o~<c~><C:~ · 

. :- ·.;:~ .. ~>.:~--~--~-~: .. , ." _> ... _ .. ·.:::·~\:·-~---·: ... : --.:~~-~~~L~:- :: --~-._ .· .. :.·; . . :,~ .:·£:-> ..... -.t~-;:-< 
... )_·4_~:/Potemial PathWays of Groundwater 'Contaridnatlon 

h, : ... ~~ o O ·-·~·.·,.'·.;;,'·::_·::<:~~~A~'~;>, <?~·: .. ~::• ~:' :',;,' . .,. .~··:.• . .,;.._,·: ... ... ·> ... :~·. .·, ... ·: . ._ O 
\•v:.;~.;if..' .:.-._• ·. .~.:.;•v-'•,:"• ,;" ; ?)~--:~. ·;• • ' • • > ;~~ '.' .~.< :.• 
'"~~--~~i~·- ·. '" . ·.~:..;, . ~ ·,:;;: .- . .. . ~:' .~ .... ; .. 
· >: ;,i~::·' :There-are)~Q pot~nti21l pat~ays of. contami~tion of~·i innifi~.::~nt~A-iin-

. -~·>{~~) .. > ~- <--· ... ~ ·:;_ ... ,:::>_·~;,·_~?p;~~~; .. ::·:·-_;,.' ~-~:·: .. ::.~::~·:;~r.:·;. ·:< :· ... ·( :':-' .::· ;>_'· .. :· :: ·:,: .·'" ":';,~"'·/':->~: 
.· .. ':Spilled materiafon thtfslirface;-coutd be wasned into Paj.,.-r,.,..,_ .,-.p; .. ft.,JC)it:;ate'd.'~bout 

.,: ____ ·:;:Y.,..,~~· ·-":·, ~,: . ~-~- ~~ ~:- - ·_..,/ ··{_.:. . . - .• , , . ·- -.:~ 

•· .· .· cLA'CEF with . recharge to groundw~ter.Hi:>WI!ve·r:ttt\e !rtrAArn t\l:iH.n,.•• n ..... , 'Cheitln'elized 
·;:,. < ::;£?"·~·.:>·-'·.~:/,:·_-':. ;" ' .,·. <·· ;•.-- ... :-.1-~ ....... 

. . ': •. ~:1~~~~!~ of. T:~.: · berms· 

··• ::'·-~trifa'C:e · · · 

:/~!~~(f~J·····c: n' ·~ rint't. A·nrt•i!!;l'itv.-.~iJI'I'Il'TIPr' :,•:-:·•: Tl-o8r~~fni•.:. 

... ·· gro~ndW'ai~r through 

lM\N•~~.H~IW•J. ~rid''MvJ~ ~et~ ~~~ted to 
,",.;. \: <: . .:. ~', ~ • -: :.::· ·• ' ' -

.. risport~~:As::wzis discussed 
·,,. :::,:~J-:··_·· ·:':·{:.· ':. ;- ,- ·., .· :'_,'. ~:-· 

:ceia~iE!ri:c)tt1•e[;sot:uclie!rohliMt.:stjc~~1 th1at •r• .. r•o:•..-hcihvclraiJiic·cot·inei:Ctit)rft)et\rJei:m· the per.checfcanyon acjuiters 

:nraowir·,·.., •·. ::fr~m ~the :~IT Uvial a~uifer 
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· determine Jorpti~n coefficients for the specific soils found at the LACEF 
~·: .~, '·. . -- . ~ .. · . . 

Stte relatlv~ tc> the -:~ciionu~idesi of concern . 
• ·-.: ._, . ' :';=._ • · ... •• . ~:-

-_;_-~ .:-~ -. ~-

drUiing of rnof.~ wens in a pattern at the site to allow development of injection well tests using 

. . ..· trac8r:·el~mer\t$ il~ dlrectmeasuremEmt ot some of the calculated parameters. . .. :' :~;_: ;_ .·,:,~;: ; :: . « . . . . 
'~ :'addlt~~~:e~o~~ory drHiing ~P determine the exact profile of the alluvium in the vicinity of 

..... -.-· .. -:":<=-::-~,~:~·.{./- ~. . . . 
l TA-18>. 

. . _':_:~:::·~~::.~<> ' ~ 
.'"•, 

• > • more~: freque~t (or constant) monitoring· during and immediately following conduction of 

.. _ ~- --~xp8~e~t&:it·th•1~ceF:· 
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- . . .bi,~~~~~J~obscrValion wells 
.. :;,_: .. :; /and same mOiswre-IC:cess hOles neat the new treat• 

:~;5'.,.:·. ~:X:,;::me~t PM{~~~-.;: .·.::t·~~:(; ,.~_. >:. : · _· . · _ ~t Devaurs, ••a,re_ ~lyses and Observation Well 
':2-.;r:.:,:, .: --~:.: . ;,five obleivatioirwclls (CDB0-5 through. Pita ~m Mesi~ del,Buey Di~ Areas and in 
_:~:.);X. ~>·::t·co8~9)'-(fiwomoistlire.;~cceu boles(cDBM.:t · ~jac:cnt Cany~~s:.· t:-?5 Alamos 7ational Laboratory 
~{fci•Y;,~1t.,nE~~; .. __ ;;~_~.z;~.'~yd~lo~c -, 
'!···· ;• ~- ·,..- ThCObSC . '''-'•"·• ·t: u+--·" ""''·'''·'f. ec!','' ··.e. ' . 'C~aracten_SlJCS of.the)~lluYJaiAquJfers·m Monandad 
{'!:; ::.:~"·.·~.-· .... ~~-,_~f~··.~··we.~.f-8vr:_·~- .··• ;··wli•. in_:~~:·'~~deF_B~cy~l&n;d_·-~aj~fu~yons,"Los Alamo~ 
.-: : . • mo1sture-aa:cs1! BUies the annufus between the hole "" -~:Nil· ··· 1 Ubo · · · ·:d · · · · · · · :i c:.: -~ .·· · . ': wali•.iU.d.casfngiWu packi.d':Widl;~d.:Two )lOlcs;: · · :-· -~: ;:.~.~~. , : ::· ~0:fY.}x:u~nt ~-UR-85-4002. 

~f~L'::·: , _ . ·.· COB~-~ c:DBc;>-7.t:~nt¥Rid:wa~r pi~hcd i~: ·By~lll#.l.osAia~os Nltional.Laboratory, 
tr~:) X. ·, : ·~ ':'the an~viu~;(Tablc Y1J-~;nus perched water:is.}' ' persOnal commuriication, i992 . 

. t·~' ••.·-· · ... --~~~~~~~~41 ~.~:~J;~.~~~~tCom(Kiation: 
-~~J-:..:"·· ·;. · · .... charge ·as·n~al1.sl>·tlat.the: ~.atez:_:pressure ira' the ;:· :,. · ·-Lo~~am()s.lnv~tJgatJons:ttclat~ ~o the Environ-
., . . ·:. · ii~' ~ b.e'!n~Jf&CI~~fiy~ji~hir~·-~~~tl¥· irit~-~'.lfi~~'~lirice~~i~·~Jo.gi:~~-lri41Hydrology; ·• ~ t-
[~g;}-:' __ .. '_ .· ·•·the·Jjne at's~~~·J'}.al~#~f~'~f~g~5-~~~~~f~!:~~~ :N~g~lM~~~~J~~fa.toeyd~unient 
.. -- · ··:which would~~~.mc ~S,IJll~~9flli~'Trom~~;cl~t' ;~~~J:27~3;MS {!~)~\ ~~apiersJ18'; I ~8; and ISS. 

~~~·:·:,r:._ :-__ ·w-~~t~~:if-~~~:~£~l#~;~~.~~ii~~~;g~~+~~;~~:-~~~~~~}~;~~i~,·~~~~~~~·Laboratory, 
;.:<~> · ·. -_· for the ~~s~aiidi_wells an~.~r,~~~~~-h~I~~~-:-~~~~J~~~~~~-~:<fl~.~~-n~s~, 1985 and 1992 . 

. 

'.:_~_.·r~,_~_: __ ~'f. __ -_-,;.'.'_;;:.i::_.·.:_ •. :,_·.·~.-.: · shown rn Figs: vn:.o toW-U. ~- gs and.~~mpleuon ,:::· -~"' i:)· PU 'c·: : .;<·\;t:· ... :· · .. , . -,.:_ . data of the o~scrv•~ori wells a~.!fmind in:TabJc·VIi~D-':~? ... ~_.;;· nymuq:~a '!I· R. ~ennedy, .. Geology and 
:c. . - · and for the·'m.oimre htiles iii T;bie'\'11-E. ":·) >_ : .- ... :. ;;: ::I-IY.d,n)l~gy 't:if:M~itil d~l''Bucy ;~·. LOs Alamos Scien-
·.~;-d'' . ·- · ,:- · -"-(:: :;~;~(' ;- :,?<~· :·/:·<:'ft.~:V, · · .. ·· ·- .:.·. · . tine Laborato,ij}!=Jj;t)rt: LA~~ < t97t >. 

: _, . 

. : . 

. . 

. . •' 

.: ,, 
i. 

J£1~--~~- ' 





==========~~~~~~~~~====~~==~~~~~===;~~~============u TABLE VU-B. Geologic Logs and Construction Data for Observation W.lls . ~< 
----· · __ . ___ . ___ _..i ... n-.Pa .. d.;;an.;.;·t ... o ... ea ... n""y"'"o-n~(3_0bs ......... W_...el_ls,.) ____________ ;j 
1. ObsmationWell PCP-I :d. 

s Elevation (LSD)6687.0 ft Water Level: 1.3ft (1985) c..; 
· ·· · ·· Thickness Depth ' • 

GeoJociCLnl . 
· Alluv~um.·.light brown, 

grlveti;Cobble$, and 
· bOUlders in a mau1x 
.of clay; silt. and sand 

Tuff,:·ligh( reddish brown, 
· weathercid; quam. and 
sanidine cryseat fragments, 
a fewJ9Ck·~nts 
ofl8tite and rbyOlite 

eonstivcti9n . . , 

au w 

11 11 

11 22 

12.3 ft-(,(4-in.-diam plastic pipe set 0 to 12.3 ft, lower 8 ft perforated. Cement 0 to 2 ft; 
gravel:~ked-2 to 12ft 

· 2. Qbseryatipn\Y'en PC0-2 
---. -:.- _-. - - -_-_.-_,_-: ___ ..,__-": ___ -_- :-_:..~-:: .---

EievatiO~_(LSD).6618.3 ff . - . .. . Water Level: 6.3 fl (1985) 
· ·. .· · .:: . ., .. - · --. · · Thickness Depth 

aeom&lcJ.Ar . . au au 
· AJiuviumHighrbrown, 

; trave~iieobbles .. ~d. 
t)OijJd«S in i)natiix of 

. c>rctay~·:sn4an«haod 
. Tuff,.Jigll~~i~h:tjoWJ1, 
· non welded .to lrioderately 

cweldectlquanz: and . 
. ~i~C.:crystal fragments, 
·a Je"":S#n J'l)Ck· ftagments 

coll$1r:J¢uon . ~-.. ' 

9 9 

13 22 

9.5 ft,()ffin.-di3Jn plastic pipe set 0 to 9.5 ft. lower 8 ft perforated. Cement 0 to I ft; 
gravel J*:ked no 9ft. ! 

3~ ObserYitirit{Well•PC0-3 

· Ele~i~o~'(i.so) 6546.3 ft 
• : . -' .. '!-':~ .. · ". , ' . ' 

-Geoi0~;¢:L&( ·_ .. 
Allu\liut11~ light.brown. 

gravelwiih ·a few 
cobbles in a matrix of 
silry~ffll , -<' .. 

, Tuff~ ,lig~J ~~y J.PJight 
brownhweathcired; some 
quanztand,sariidine 
crys~rfragmeril$, a. 

Water Level: 3. I ft (1985) J 
Thickness Depth 

{lli u:o 

12 12 

8 20 



!Y" ·. 

Tim• /0: oo 

Name ·(Print) 

· Signature -=-~~~w~==:::t:~:;:~---
:'S.mple typ.: ·w•·Gtound 

Location ID 
18·2013 

.QAJaC ·Type NoM 
: Compoalte: . 0 Y• ® MJ 
·compoalle Ty,.: Hone 

Sample. Location.· MW·1, Kiva1 area. P.;atito Canyon 

~ 
- Tt\eN- S.mplea were coll~ted ualng LANL ER SOP 

Container 

500 ml Polyethylene tN:l3 

Preaervatlva ,_.-;, Analyala· 

. • _:_:\ ~tals(EPA6010) . 

1 L Polyethy..,...A HN03 
1 l Polyethylene·B H2SO. 

500 ml Polyethylene Ice 

· ,:,) ~r~,General(Std _J.Mthods) 

, _.; Miner~.(3eneTIII(St~ ~hods) 
· ,:.~ ~ Rad Van(alpt\a;beta,gamma) 

_ -~~ f'u'(lsolc)pie}+U(Total) ___ _ . ,.! ~~~~·~J~:~.c.-c ··:i _tfl03 
· H. Atnber.GaaSs- Ice 

40 miAmberGiass·A HCI 

· :. ::: i Semi·V0Cs(EPA8270) 
· .. ::·~>·; yocs(EPA8260> · . 
.. ·::::: V0Cs(EPA8260) ::. 40 ml Amber Glass.S HC1 

.:--:;;,_·. :, " 

~i ,.._- - ! • I lA_ 
18111111111 ;; 

MA95n -.... 
Amx s.mpte one:~• .. n•r• ;..,.. 

\' 
~( 

Start OeDth End Depth Unite,-
0 

' ' 

C of C Control No • 

1093.0022 
1093.0022 
1093.0022 
1093.0029 
1 093.0022 
1 093.0022 
1 093.0022 
, 093.0022 

0 ~: 
., 

- :t, 

' ~. 
• ,, 

... ; _· :;>:~r·••har ;,.Ige,r. , ~.., "'j/ 
. · <:Sample Description· ·r-·...;·...:.:..J:;.• .;;...c:;:.ob~-;_--------------------. . {P .. Id ·HE 1-/ /jj, i 

': ,:F~Id AAD ff·/8 . (elm) 

: ; <O FID · @)·PJ6 • f'eaulta #J /b (ppm) 

, , ~hoto (Roll;. Fram~J 'A1lmuth, SubJect, Partlclpanta): 

jl7S - I t.->D 

\;,)l I( cb,/~1-
1Nt1f.e / 

' 
I 

IZ. 4 

Field Stake No 

CGI 1-1 1 e <,., LEL) 

u) 

) 



··•··· •. ~o~*•: ·:,~,of·· r \1'"'''1'' . »A9S1I AI r·• ~ucur Htre · ... ·•• :~Z.::.;~~t· uh] 
Location ID Start 
18·2015 

· , ·compo~lte •. Trpe: ···Non. 
®te 

·. · : ·•; -~mpae~. Loc.tlo~ · Mw-3, KiVa 1 area. Pajarito Canyon 
:.-. . . . -~.:· ' . . . 

TheM· Samplea wer~ . conec~d ualng LANL ER SOP 

500 ml PQ!yethylene 

1 L Poly~thyl~e-A HN03 
1 L Po!Y-~Yif!tl~ H2SOot 
soo ml_ Poly~~ylene Ice 

.j_J·~~h,~ ·~:-" c: .tNX\. 
1 LA. ·c;aass Ice 

' '. ,~~~: . 

HCl 
HCI 

Field Stake No 

CGI 
·....;...........,; ___ _ (ppm) 

Subject, Partlclpanti): 

' 1093-0024 

t::: 1. 

1093-D02t 
1093.0024 
1093-0024 

' 1093..0024 
1093.0024 

( 
., 

t ., 
t 

(%f LEL) 



I 
I 

,(~ .LEL) 

•' 



:(% LEL) 



~~~ Fl/71> 
· · Te~_hn~l Aree Unit 1093 

~~;·.· 

: . : Na~ · (Print) 

I •••••• I 
Affix Semple Sticker ttere E 

:'l ' ., 
. : Slgf'ature ~--~---~--~~-:::---~-.---" Location ID Start D•pth End D•Dth Unlta ~~; 
· · s.~~ .. · tYIHt - water. Ground 

-.:,oAioc type None 
18·2024 0 0 ~} ,·. 

" 
· Compoalte: 0 Yes 

Compoalte Type: None 

r4· 

·Sample Location MW-6, NNt81dg31, TA-18 . --1-:-_"-----------------~ _,_-

· · · •· . :The)~ Samplea were collected ~alng U.NL ER soP 

· .·· <,._ Analyala Container Pr•aervatlve 

·.. :J' ~ Raid. Van(alpha,beta,gamrna) ! 500 ml Polyethylen! Ice 

·:: ~i~VOCs(EPA8270) . 1 L Amber Glass l Ice 

•: _. Total Pet~m HydrOcarbons(TPH) 1 L Amber Glass ! H0 

~~;:~·~ther C~ecC ~"-~U~-.C<, ----o c _J~ec-·: ·· 

C of C Control No. 

1093.Q03t 

1093.()031 
1093-()()31 

· · ~.Sample .l)eacrlptlon · ~~4Z'-.... /:Fie~~ .. HE . N w--------------F-.. -td-S-ta-ke_N_o __ 'f!-~-&-~----

.<'~leiCt- RAD ~· I {A (elm) CGI IJ J fr: C"" LEL) 

. >: '·Q:FIO ® PIO • R .. ulta H /4 (ppm) 

. Phoio (Roll, Fram•, Azimuth, SubJect, Participants): 



·-· _ - ~ate/P Pa /et/r- Time 

Technto.l Ar.. 18 Operable Unit 10QG Jf I I IIUIBIBIII 
I AAA9587 

Affix Simple Sticker Here 
I -N-•m•_ ·(-_Print)- .Y:~. :::f'Po P6 I oj~ /fl4 

Signature \ • -~ 
·s.mplt rv(O}ater ~ round : 

Location 10 Start 

OAIOC · Type None · 
Composite: 0 Yes ®ttl 
Composite Ty~: None 

Sample Location PC0.1, Pajarito Cany+ 

Th .. t •Samples wert collected using LANL ER SOP 

-. Analyala 

.. Metals(Ef':A6010) 

·. __ · Min•rals;Generai(Std Methods) 

' MiMrus-:aenerai(Std .... thods) 

MObile~ Van(alp~beta,gamma) 

i Container 

{ SCOml Po~elhylono 
1 l Polyethylene-A 

1 L Polyethylene·B 

: 500 ml Polyethylene 
Pu(lsotopic)+U(Total) -- -- -'-~~ --~ + ~-1-l-Poiy•t¥tne:c~ -

I 1 L Amber Glass 
1 L Amber Glass 
40 ml Amber Glass·A 

. · $etni:VOCS(EPA8270) 
· Toea! ~etroleum HydrocarbonS{lPH) 

-: voc~{EPAS260) · ·- · 

V0Cs(E?A8260) 40 ml Amber Glas_.B 

-weather · -- (?v£.li!lt.5'r 

36·2020 

Pr .. trVItiVI C of C Control No. 

HN03 1 o93-oo33 
HN03 1093..()()33 

! 

H2S04 1 093.()()33 

let 1 093.()()39 

HN03 1093.()()33 

let 1 093.()()33 

HCI 1 093.()()33 

HOI 1 093.()()33 

HCI 1 093.()()33 

·:: > Samplt OllcrlpUon .. __ --.;-....;IJ.;.;L.;'!=~Ti..ape-zt..__.~==-=:-.---------------
. F .. ld HE )Jfr' I 
• Field RAD. .).}A-. ,· 

·- . (elm) 

Q FID @ PIO • R11u1ta j//r (ppm) 

Photo (Roll, Frame, Azimuth, Subject, Participants): 

Comments: 

"" ,. I ~ ,._ 7 ~ -el e. Gil. I ' 

'l)er• n of (...J«:f(( @ 

( ""t;,..;; - ~"oF 
pli - Co.'b 
\~ ?,70 

Field St;kt No 

CGI NIt- ('rt LEL) 





1o93-0039< 
t ;fo93;oo~i ·•·· 
' 1o93:.0037 
··.1hi.J~7 

i 



s..,..n ... ·;,l.~~~~~~~ · P~~r~;·P+rijoCanyon 
. ;', ;. . ·-~ ' .. <.>~·--·. : ':. ' .... '' 

... 

. . •·; sarnple';'oescrlptlon ·~· -~..W.JJ.,li1~~~~~~~~...;;..~~~.;....;.--~-----_;i.-_ 
-~~set)~~". ···•· • · .. Mf ... 

. ~ ·< .. -. .:<::>" . ~·.·· .. 
•.; <hA · · (elm) 

®:t:tlo·.,~· Reaultl •~ti • .(PPm>. 
. . . . ' . · .. -· 

p~·oto:•·(tilon,• Fr•~~~<·Azlniuttt~ · subjtct, Participants): ··.· .. ·· :·.'i.vA · · · .,·. " 

CGI 



· · \o93.gs.aoos -
, ()93·95·0005 

':·, 

·1:' 

v' 

' 



D•t• Apri 19, 1995 T:lme ,..., S' 

Technlul Ar•• 18 Oper•ble 'funlt 1093 

Nomo (Print) Noooey Noooi!P~<::. 
Slgn•tur•- -_ ~ ~ 
&ample Type Liquid , 

QA/QC Type T~ Blank 

compo••••: o v.. ®r 
Compoelte Type: None 

Sample Location MW·S and MW-6 ells and PC0-1 and 
PCQ.2We, t 

The .. Sample• were collected uafng LANL ER SOP _ 
I . 

ocatlon ID 
1 NA 

I D Analyela Container Preeervatlve C of C Control No. 

01 VOAGCMS 40 ml Arri:>er Glass-A 1093-95-0005 

:::· o!.:.~~ ~&QST->i• .. l ... ·• •· ···. 
Photo (Roll, Frame, Azimuth, Subject, Participant•): 

NA 

Comment•: 
NA 

·; Field Scr .. nlng: 

Loc ID Screening Method i Result • Uhita Comments 

NA PIO NA ~ ppm NA • :I 

I t 
' 
' ' 

I .. 
t 
~ 

I 
1 

~ 

I 

' 

;.'"1 ' 

-~ 

·' 
1,' 

·.; 

............ 
' I ......., 



0 

,. ' --T~hnlc•l Are8 3e .< Operable \Unit. 1093 

/J,~> (Print) ----·ff.':it:tl~e:. ~#~.6ocf.r_.. 
__ :,.Sign~tu~e _.-=~;-_-_-.·-_1Pf: 

' ·;f~~lnpre r~P.- wat.W:~-·G~nes ::• -·-· -

-dr_,{',~:!~y~~ (!)No 

. S.mple locatlc~n P~1 : 

Th••• S•mplee were ~ollectect~uting LANL ER SOP _06.03 
~ • • • .. • .>< ·~ <" ~ ~ 

• 1 L Antler Glan • . 
. '-lSOPu+ISOTH+TU . _. ~ 1Ga1Po~ethyl~ri;:A 
<- RVGROSSAB+RVGROSSG : - . sOo In! P6fYethyieiM, 

SEMI , __ c> c.,,_. _ .-{:JJ;~G,~~:f;~-
METTAL- .soo.mi p~jthytene 
TPH ,, 1t~('Giass ' 

07 · VOAGCMS <tO ~:~;Gu~A -. -~. . . ~ . 

~:-: ;_ · ;. ot.· -- VOAGCMS 4o mi Ar~/G~is:-8 

~j;,(,~f····; .•.• _e!d~·i-~~-.: •f\. . ._ ....... . 
:~,.,- ·- ·S.'mple. Deecriptlorf 'J.f>Dt4tfliigirl:. ' '· .: .. ·-. · 
1 :r:._ -Pilot~ <Ron. -f:,.~o i'ii.;.&.\~f:t$GgJ~t · ;Ji'ai1l~lp~nti.)~ -
~y:r . ·'*~ ',f·; •. . 

Jl/ 

fee 
tc.e 
Hl'«:)3' 

HCI 

· - , 1~3~9S·OQOS 
-·- u)93-9S:.000s 
' .. <<~' .. -:; ·. ·;-~. ;" :.'<' 
. 1 093.95'-0006 .. 

1o93~9$ie)Qos 
-,093:9sJOOos 
1o~3-9~s 
1093-95.:0005 

lii:~h:;:~·~ ~~:--~~ ~ 1~~ :ft ~f, ... 
~~;.:..:f,: _ :,·l:oc ID Screerifn'-'•'f'Meth~d[;~i:·. 
-*"~"- '"' 
it.::~ ,• .. 36·2020 

~~-
~"'-' ., 
• .. '!·~· '· ' 
~~.--· . ' 

:t~}~_;, 
~·o~t... ..... ·-



Oata Apri120, 1995 Tlma/00!5 Grabe: 
Technical Area 18 Operable Unit 1093 

Location ID Start 
N~rM (Print) Nancy Ness 

Slgnatur• _ -'J!$1'..,aff}kp 
1 18·2013 

Sample Type Water- Ground 

QAIQC Type None 
Compoalte: 0 Yea ® No 

Cornpoelte Type: None 

Sample Location MW-1 

Thaae Sample• were collected ualng LANL ER SOP 06.03 

ID 

01 

02 
03 

04 
05 

.06 

Analyala 

HEXP 
ISOPU+ISOTH+ TU 
·RVGROSSAB+RVGROSSG 
SEMI 

METTAL 
VOAGCMS 

07 VOAGCMS 

Container 

1 LGiass 
1 Gal Polyethylene-S 

500 rnl Polyethylene 

-- ______ l_l_~.'c_ c,c:_;_o"c--::'--

500 rnl Polyethylene 
40 rnl Amber Glass-A 
40 ml Armer Glass·B 

· Woothor e(.~·~ 
Semple Deacr;iC:'; ' -' ' ' ' . ¥irz&'7l 

· Plioto (Roll, Frome, Azl:: ~joc~rtlclponto): 
NA 

Commenta: 

c;~J./ucl..arr 

Field· Screening: 

Preaervatlve C of C Control No. 

Ice 1093-95..()()()7 

HN03 1093·95·0007 
Ice 1093·95-0008 
Jce 1093·95·0007 
HN03 1093-95·0007 
HO 1093·95·0007 
HO 1093-95-0007 

._·. tOe:' ID · · Screening Mtithod Reault Unit• Com manta 

r8•2013 PJD _(]_ ppm JiA 







ATTACHMENT C 

···. l • .t 

SUPPORTING DATA FOR STIFF DIAGRAMS ... 



u 

Location 
ID Number 
,. 

Analyte Code Description 

ts-1060 Alkalinity, Totai'(MethyiOrange [pH=4.5) end point) 
18·1 060 -- · .. Cak:ium 
1 _8·1 0~0 __ _ Ehto(kJ.e < 
18-10.60 · ._ Magnesium 
18·1 0.~.0 Nitrc)gen, Nl~rate (Expressed as N03) 
18~1060. 

'.l1S~1 060 ' IS(,diUli, 
18~1 o6o svuat~ 

18~1135 

18·1135 
18-1135 
18-1135 
8·1135 

18-1135 
18·113S 
18-1135 
18·1135 
18-1135 
18-1135 
18-1155 

Calcium 
Magnesium 
Potassium 
SOdium 
Alkalinity, Total (Methyl Orange [pH=4.5) end point) 
Calcium 
ChlOride 
Ma,gnesium 
NlttOg&n, Nitrate (Expressed as N03) 
Potassium 
Sodium 
Sulfate 

,...,_.:· .·. 

18-1166 ~lkalinity, Total (Methyl Orange {pH=4.5) end point) 
18-1166 calcium 
t8-1f66 . ChlOride' 
18·1166. --~~ ~9f18siurn _ 

~.----

18-1166 NitrOgen, Nitrate (Expressed as N03) 
18-1166 Potassium . '. ,., 
18-1f6~ . '• ~~~ 
18-1166 ~u!fate 
18·1166 Calcium 
18-1166 
18-1166 

Magnesium 
Potassium 

.Semple 
ID Number 

Sample 
Results 

AAB2442 49200 
AAP2442 13200 
AAB2442 15.5 
AAe2442 44eo 
AAB2442 99.7 
~Aa2442 731 o 
AA82~42 · · 148oo 
AA'£12442. 7500 

~ _· . -I::·~ .. - . 
o2t8.;~s~o~52 375oo 
0218,.~5-0252 '• 18300 
0218-!~5-0252 10900 
0218~95-0252 19300 
AAB4f.18 43~00 
AAB4$18 16300 
AAB4$18 15.8 
AAB4~18 3650 
AAB4S1B 310 
AAB4~~8 5640 
AAB4518 13900 
AAB4518 7960 

AAB4561 
AAB4561 
AAB4561 '. -
AAB'4561 
AAB4561 
AAB4561 
AAB4561 
AAB4561 
0218·95-0253 

218-95-0253 
18-95-0253 

-
42200 
18600 
26.5 
6010 
278 
4310 
17100 
13700 
20400 

;''":r;:-:• . ·;·. ~-~:.' L "t."' ....; '• ' .. .,: ... ·.•· ~ ,; l·_.., ~ ..... - .. · .• :: •. . _· .• ~::- .. ·, ~ 

u 

Reporting 
Unite, 

UGIL 
UGIL 
MGJL 
UGJL 
UG/l 
UGIL 
UGIL 
UG/L 

UGIL 
UGIL 
UGIL 
UGIL 
UGIL 
UG/L 
MGIL 
UGIL 
UGIL 
UGIL 
UGIL 
UGIL 

UGIL 
UGIL 
MGIL 
UGIL 
UGIL 
UGIL 
UGIL 
UG/L 
UGIL 
UGJL 
UGIL 

1< 

Lab 
Qualifier 

u 

u 

u 

1 

.~: 

-~ 
',>-'1 

.. ~ 
·~ 
',:q 

·.·:i 
; .~, 

:~ 
'tl! 

::~ 
·.~ 

•;) 
• I~ 

'~ 
'·i 

:~\~ 
. J~ 
<~ 
;) 
-~,~-! 
·.·:~ 

'·-:'.4 
. ~:-{ 

·.·~ 
' .~ 

·v 

·; 

·~$ 

·'o ' ~ ~'-' ••. , .. ,f!>._"lll,9"i! "'-K' 
,.oh,.:''""tQ:r" .... ' .).. .,.,..: !.<._l• ~'j-~ ..... Q.,""f"' r.boJ<t .... ~~:-~~ 

u 

I 



11 
MW-11 
MW·11 

·MW-11 
MW-11 

Loc8tlon 
10 Number 

18·1~34 
18~1234 
18~1234 
10-1234 

:··· ' 

··.~. ' :.· ;~'-;··.:·:~~· 

.. :wi;.I.J2' QATA 
• ,· :' <' ·.':;., ··~ ·.~ -; ~ • 

Anatyte Code Description 

... · . 
. ,·,, 

Sample 
ID Number 

Alkalinity, Total (Methyl Orange (pH=4.5) end point) ~A~B4639 
CalciUm' . AAB4$39 

~$~1~~-4, .. _jNl~W,n!:Nitrate (Expressed as N03) 
t~.:H!34 .. 

~''118~1234 
:t8~1234 

18-1255 
1S~1255 
18-1255 
18-125.5 
18-1255 
18·1255 
18-1255 
18-1255 

18-1275 
18-1275 
18-1275 
18-1275 
18-1275 
18-1215 
18-1275 
18·1275 
18·1275 
18·1275 
18·1275 
18-1275 

AlkAiinitv. Total (Methyl Orange (pH=4.5) end point) 

Nitr69en, Nitrate (Expressed as N03) 
Potassium 
Sodium 
Sulfate 

. .,. 
AllcRiinltv. Total (Methyl Orange [pH=4.5) end point) IAAB4696 

AAB4696 
AAB4696 
AAB4696 
AAI34696 
AAB4696 
AAB4696 
AAB4696 
0218.;95·0256 

18·95·0256 
0218-95-0256 
0218-95·0256 

AAA5953 
AAA5953 

Sample 
Results 

53300 
20300 
28.2 
5670 
944 
4490 
20500 
7760 

51700 
12900 
14.3 
4240 
1450 
3320 
16100 
8420 

38400 
12800 
18.5 

00 
366 
3700 
14700 
7770 
13200 
4880 
4590 
13900 

71000 
17000 

UG/L 
MG/L 
UG/L 

UG/L -f. 
UGIL 

UG/L 
UG/L 
MGll 
uGA. 
u~31l 

UGil 
UGff,., 
UG/L 

UG/L·. 
UG/L 
UG/L 
UGIL 
UG/L 

UG/L 
\JG/L 

. f· ·::c;:· 

Lab 
Qualifier 

{ 

~ 

~A 

u 

u· 

.~:~.;: 

•. ; ~1· 

~~k 

. V. 

~- ~ 

·u 

·""'>--· ....... ,,., .. , "~ .• '.-.;· .. ~'.; .. ~'" •'\!'.,; 
,_, .,(;,,.._.,." ' ,,· •l,l• •'""'''8/'2'7/9 { a'-~·· 



u 

,lf.titrbO•nrJ·~ijf.at!~: <~~A~~~.:~s ,_~9~1 
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SUMMARY OF SAMPLES TAKEN 
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LoQtion 10 
18-1300 
18-1301 
18-1303 
18-1307 
18-1310 
18-1312 
18-1313 
18-1315 
18-1322 
18-1324 
18-1326 
18-1327 
18-1331 
18-1334 
18-1335 
18-1337 
18-1342 
18-1344_ -
18-1345 
18-1352 
18-1354 
18-1356 
18-1357 
18-1362 
18-1365 
18-1366 
18-1367 
18-1370 
18-1373 
18-1375 
18-1376 
18-1380 
18-1384 
18-1385 
18-1387 
18-1391 
18-1394 
18-1395 
18.1397 
18-1700 
18-1702 
18-1703 
16-1704 

i j 
SampleiO 
AAB4861 
AAB4861 
AAB4862; 
AAB48621 
AAB48711 
AAB4871 
AAB4871 
AAB4871 
AAB4880 
AAB4880 
AAB4880 
AAB4880 
AAB4889 
AAB4889 
AAB4889 
AAB4889 
AAB4898 

Summary of Samples Taken 
PRS 18-002(a) Firing Site 

1994 

Depth 

l (inches) Media 
0-12 I surface so11 
0-121 t surface soil 
0-12: I surface soil 
0-121 f surface so11 
0-12 I surface soil 
0-12 I surface soil 
0..12 I surface soil 
0-12 l surface soil 
0-12 r surface soli 
0-12 t surface soil 
0-12 f surface so11 
0-12 t surface soil 
0-12 l surface so11 
0-12 l surface so1i 
0-12 · surface soil 
0-12 . surface soli 
0-12 i surface soil 

AAB489.8-. _Q--12 .. surfaci! soil 
AAB4898 0-12 surface soil 
AAB4907 0-12 surface soil 
AAB4907 0-12 surface soil 
AAB4907 0-12 ' surface soil 
AAB4907 0-12 ' surface soil 
AAB4916 0-12 i surface soil 
AAB4916 0-12 I surface soil 
AAB4916 0-12 ' surface self 
AAB4916 0-12, surface soil 
AA84925 0..12 surface soil 
AA84925 0-12 surface soil 
AAB4925 0-12. t surface so11 
AAB4925 0-12i I surface soil 
AAB4934 0-12 t surface so11 
AA84934 0-12 ' surface so11 
AAB4935 0-12 I surface so11 
AA84935 0-12 I surface so11 
AA84944 0-12 t surface soil 
AA84944 0-12 r surface so11 
AA84944 0-12 surface so11 
AAB4944 0-12 surface soil 
AA84953 0-12 surface so11 
AA84953 0-12 : surface soil 
AAB4954 0-12 : surface so11 
AA84954 0-12 surface so11 

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 vanances. 

Ftlena""': p·•u•••lnodiW1a.~· . 
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SUMMARY OF SAMPLES TAKEN 
PRS 27-002 Firing Site 

1994 

I I Depth Total 

LocationiD SampleiD (Inches) Media HE Metals 
TA-27-10081 AAB2470 25-35 subsurface soil X X 

TA-27-1008 AAB2472 48-60 subsurface soil X X 
- TA-27-1009. ,AAB2476 38-42 subsurface soil X X 

TA-27-1009; : AAB2478 48-60 subsurface soil X X 

TA-27-1010: , AAB2482 24-35 subsurface soil X X 

TA-27-1010[ AAB2484 48-60 subsurface soil X X 

TA-27-1011 AAB2488 25-35 subsurface soil X X 

TA-27·1011 AAB2490 48-54 subsurface soil X X 

TA-27-1015 AAB2494 25-36 subsurface soil X X 
TA-27-1015 AA82496 50-60 subsurface soil X X 

TA-27·1015 AAB2497 50-60 subsurface soil X X 
TA-27·1016 AAB2501 25-36 subsurface soil X X 

TA-27·1016 AAB2503 50-60 " subsurface soil X X 

TA-27-1017 AA82508 25-38 subsurface soil X 
TA-27-1017 · AAB2510 48-60 subsurface soil X 
TA-27·1018 AA82513 25i-35 subsurface soil X 
TA-27·1018 AAB2515 48-60 subsurface soil X 
TA-27-1019 -- - AAB252L .. - .:25-!35: .. _" subsurface soil , X 
TA-27·1019 AA82522 48-54 subsurface soil X 
TA-27-1029. AAB2526 30-42 subsurface soil X X 
TA-27-1029 AAB2528 48-60 subsurface soil X X 
TA-27-1029 AAB2529 48-60 subsurface soil X X 

;: ' TA-27·1030 AAB4353 30-42 subsurface soil X 
TA-27-1030 AAB4355 48-60 subsurface soil X 
TA-27-1031 AA84359 30-42 subsurface soil X 
TA-27-1031 AAB4361 48-60 subsurface soil X 
TA-27-1032 tAA84365 30-42 subsurface soil X X 
TA-27-1032 fAAB4367 48-60 subsurface soil X X 
TA-27-1033 !AAB4372 30~2 subsurface so11 X X 
TA-27-1033 AAB4374 42.!54 subsurface soil X X 
TA-27-1043 AAB4378 24-36 subsurface soil X X 
TA-27-1043 AA84380 48-66 subsurface soil X X 
TA-27-1043 . AAB4381 48-66 subsurface soil X X 
TA-27-1044 i AAB4383 12-24 subsurface soil X X 
TA-27-1044 AA84385 30-42 subsurface soil X X 
TA-27-1044 , AAB4387 48-60 subsurface soil X X 
TA-27 ·1 045;, 'AA84391 30-42 subsurface soil X X 
TA-27-1045; AAB4393 48-60 subsurface soil X X 
TA-27·1057f 'AAB4409 32-42 subsurface soil X X 
TA-27-1057f AAB4411 48-60 subsurface soil X X 
TA-27-10571 AAB4412 48-60 subsurface soil X X 
TA-27-1058: AAB4416 30-42 subsurface soil X X 
TA-27-105Bi AAB4418 48-60 subsurface soil X X 
TA-27-10591 AAB4422 30-42 subsurface soil X X 

TA-27-1059; AAB4424 46-54 subsurface soil X X 
TA-27·1060; AAB4428 24-36 subsurface soil X X 
TA-27-1060 AAB4430 48-66 subsurface soil X X 
TA-27-106H AAB4434 30-42 subsurface soil X ~ 
TA-27·1061~ AA84436 48-60 subsurface soil X ),{ 
TA-27-1007r AAB2461 0-12 surface soil X X 

f 



_ ... : . 

. SUMMARY OF SAMPlES" TAKEN 
PRS 27-002 Firing Site 

1994 

Oopth 
Location ID SampleiD Jinche•l Media 
TA-27-1008 AA82468 0-12 surface soil 
TA-27-1009 AAB2474 0.12 surface soil 
TA-27-1010 AAB2480 0-12 surface soil 
TA-27-1011 AAB2486 0-12 surface soil 
TA-27-1015 AAB2492 0-16 surface soil 
TA-27-1016 AAB2499 0-12 surface soil 
TA-27-1017 .AAS2506 0-12 surface soil 
TA-27-1018 AAB2516 0-12 surface soil 
TA-27-1019 AAB2519 0.12 surface soil --

TA-27-1029 AAB2524 0-12 surface soil 
TA-27-1030 · AAB2531 0-12 surface soil 
TA-27-1031 •AAB4357 0.12 surface soil 
TA-27-1032- AAB4363 0-12 surface soil 
TA-27·1033 AAB4370 0-12 surface soil 
TA-27~1043 .AA84376 0-12 surface soil 
TA-27-1045 AAB4389 0-12 surface soil 
TA-27.;.1057 AAB4407 0-12 surface-soil 
TA-27-1058 " -_- AAB4414- - - - o--12-- _-· - - --surface soil 

TA-27-1059 AAB4420 0-12 surface soil 
TA•27.,1060- _ _;AA84426 0-12 surface soil 
TA-27-1061 . AAB4432 0-12 surface soil 
TA-27-1511. AAB5070 0-12 surface soil 
TA-27-1512: AAB5070 0.12 surface soil 
TA-27-1514 AAB5071 0-12 surface soil 
TA,;.27~1516 " · AAB5071. 0.12 ·surface soil 
TA-27-1521· AAB5080 0-12 surface soil 
TA-27-1523 - AAB5080 0.12 surface soil 
TA-27~1525 ,M85080 0-12 surface soil 
TA~27-1527 AAB5080 0-12 surface soil 
TA,;27-1532 _ - : AAB5089 0.12 surface soil 
TA-27•1533 .AAB5089 0-12 surface soil 
TA-27-1535 "'AAB5Da9 0-12 surface soil 
TA-27;1536_:, - - AAB5089 0-12 surface soil 
TA-27·1541 -.. · ::AAB5099. 0-12 surface soil 
TA~27-1543: ·· .. · ,-AAB5099 0-12 surface soil 
TA-27-1546 . ~5099 0-12 surface soil 
TA~27-1547 AAB5099 0-12 surface soil 
TA-27~1551 JW35108 0-12 surface soil 
TA-27-1553_ "AA85108 0-12 surface soil 
TA,;.27-1554 :-AAB5109 0-12 surface soil 
TA-27-1556 _ AAB5109 0-12 surface soil 
TA-27.;.1562 MB5118 0-12 surface soil 
TA•27-,1564 AAB5118 0-12 surface soil 
TA-27-1565 · AAB5118 0-12 surface soil 
TA~27-1566 - - .AAB5118 0-12 surface soil 
TA-27-1570 --AAB5127 0-12 surface soil 
TA-27-1572 ·- AA85127 0-12 surface soil 
TA-27-1573 AAB5127 0-12 surface soil 
TA-27-1576 , AAB5127 0-12 surface soil 
TA-27-1580 AAB5136 0-12 surface soil 

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 IX 
X X 
X X 
X X 
X X 
X X 
X I X 
X X 

X X 
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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Summary of Samples Taken 
PRS 18-003(a) Holding Tank 

1994 

Depth Total Chloride 
LociO SampleiD (ft) Media Metals VOCs svocs and Nitrate 
18-1100 AA84471 2-4 soil X X X X 
18-1101 AAB4473 2-4 soil X X X X 
18-1032 AAA5805 seotic tank liauid X • 

septtc tank ltqutd i 18-1032 AAA5806 tfield duolicate\ X 
18-1032 AAA5807 septic tank sludQe X X X ~ 

septtc tank sludge I 18-1032 AAAS808 (field duplicilter · X X X 

Variances from S&A Plan Table In RFI Work Plan (Table S..S, p. 5-30) ' 1. Soil: Two soil samples were collected instead of three samples. 
2. Soil: The soil. samples were analyzed for the following additional anatytes 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 distinpt liquid samples. They are considered equivalent. 
4. Septic Tank Sludge: The sludge. samples were analyzed for the following additional 
anatytes which ~re noftinginalfy proposid:··-voes~nd svocs. ·This was because of 
the possible presenee 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. 



Total 
Chloride Nitrate Metals 

18-111• ~2 ~1 fU - · surface soil' X 
1IH1 15 AAB4481 •0-6 in:' - · surface soil X 
18-1,5 AA~ ~1-ft·: --surface soil X 

•t : . • , ·2:< :·:; _-; ~l'tllee ,soil 
18-1116 ~ ~ft:i '"(fi8rd'dUplicate) X X X 

X X 
18-1117. AAB4488- .Oo5ft,>/ ·subsutfaoesoil- -- X X X 
, 1 8-1126 ~500 ().6 in i: ·_ - surface soil X 
18-1130 AAS.501 0-6 in ~ · • surface soil- · - . X 
18-1132 AAB4502 ·().6irf·. surfac:esoil c~ X 
18-1133 ~503 .0-6 in< ·surface soil X 
18-1135 ~SO. 0-6 irl" -- surface soil . X 
18-1135 AAB<t505: 0..5ft't ·.subsurfacesoil X X X 
18-1135 Ma.507 5-.10 ff,L-- subsurface soil - . X. X 

.. X X 
-X X 

18-1135 AAB4509 - o-5 fr'. ·!-> sUbsurface 11011 •· :· . X X X 

X· 

X 
X 

18-1135 AA84732 ·30-32 .ffi ;;- SUbsurface soil · :- ' X X X 
18-1135 X 
18-1135 AAB4732 .18-20 ft • subsurface. soil >. -X - · X X 
18-1136 AAB4512 <0..5-ft' 'subsurface soil , > X X X 
18-1136 
18-1136 .>.-X"-· 
18-1136 X<-
18-1136 X 
18-1136 ·x X 
18-1036 X 

18-1036 AAAsa10 X 
18-1036 AAA5811 X 

. . •, . _; •-::-r :- --~;;~' .. : ,. 
Variances from the S&A),~_T.bl4!)n th~·Rft ~C?fk.PJan (Table 5'-6, p. 5-30) 

SVOCs VOCs 
X 
X 
X 

X X 

X X 
X X 
X 
X 
X 
X 

X X 
X ·x 
X 
x· 
X 

X X 

X X 
X 
X 
X 
X 

. ·x 
.X 
X.- X 
X 
X 

X 

General Minerals 
(Chemical Oxygen 

Demand) 

X 

X 

, - ~ , . , : - ... -. -~·- . ,. - - , .- . '. . 

1. Sludge: -ci~eVOC ~mpi~tilk~n~s ~--proposechri thiS Plan: This provided additional information. 
2, Groundwater. The'foJI&rw van~tions tr~M tri~· -V\Iork Plan u1clude ~k,~g 1!1r~-~rnples (twO field duplicates> 
tnstead of twO samples:- Two:r: _ mptes -re.analyzecffor chlonde, one ~mpteJor mtrate. •three samples tnstead 
of twO for metals; and three: - • ___ .. pJft!for both SVOCs and VoCs (no 'Samples ~re listitcl in the"Work Plan) 
The additional sample was 'ta _ h an,the additional analyses were perfotmed to provrde additional data. 

: ,<, 
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LociO Sample 10 Depth 
18-1145 AAB4525 Q-4in 
18-1-1..S AAB4526 ().1ft 
18-1146 AAB4528 ().5ft 
18-1147 AAB4527 ().1ft 
18-1147 AAB4530 ().5ft 
18-1153 AA84542 Q-4in 
18-1155 AAB4543 Q-4in 
18-1156 AA84544 Q-4in 
18-1157 AA84545 Q-4in 
18-1159 AAB4546 Q-4in 
18-1165 AAB4547 2.5-5 ft 
18-1165 AAB4549 7.5-10 ft 
18-1165 AAB4551 7-15ft 
18-1165 AAB4S52 0-15ft 
18-1166 AAB4555 0-Sft 

18-1166 AAB4557 5-10ft 

18-1166 AAB4558 5-10ft 
18-1166 AAB4561 0-40ft 
18-1652 AAB5268 (};12 in. 
18-1653 AAB5269 0-12 in 
18-1040 AAA5813 

18-1040 AAAS814 
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 

groundwater X X X 
subsurface soil X X X 
subsurface soil 
(field duplicate) X X X 
subsurface soil 
(field duoticate) X X X 
. groundwater X X X 

. . Sedlment-seit ... ---- X 
sediment soil X 

septic tank liquid X 
septic tank liquid 
I field duDiicate ~ X 

I S8PbC tank sludge X 
sep1Jc tank sludge 

(f181d 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) 

I 
General Minerals 

I 

(Chem1cal Oxygen 
VOCs I Demand) 

X 

X 

I 
\ 
I 

X ! 

X 

X ' X 
X 

X 

X 
X 

1. Groundwater: The following variations from the Work Plan include two samples be1ng analyzed for chlonde. 
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 1nstead of two listed 1n the Plan 
One sample was collected because insufficient water was available for sample collection. 
2. Soils-subsurface: The sampl1ng of subsurface soils was not included 1n the Work Plan. however. e•ght samples 
were taken and analyzed for chlonde. nitrate, metals and SVOCs. Seven samples were analyzed for VOCs 
Subsurface sampling and analyses were performed to prov1de additional information. 

.~i;~L~lt~~;.~_:,~<., .. :;,; .. :.: ... 

,.·.' 



Summary of Samples Taken 
PRS 18-003(d) 

General Minerals 
' Total (Chemical Oxygen 

LoctD Sample 10 Depth Media Chloride Nitrate Metals SVOCs VOCs Demand) 
18-1173 AA84568 0-61n surface soil X X 
18-1176 AAB4569 0.12 in subsurface sod X X I 

I 

18-1176 AA84571 O.Sft subsurface soil X X X X X 
subsurface SOli 

I 1s-11n AAB4573 0.5ft (field duplicate) X X X X X 
! subsurface soil 

1s-11n AAB4574 O.Sft (field duplicate) X X X X X 
18-1180 AAB4586 0-6in surface soil X X ;. 

18-1181 AAB4587 0-6in surface soil X X 
18-1182 AA84588 0-61n surface soil X X 
18-1185 AAB4570 0.12 in surface soil X X 
18-1187 AA84589 0-6in surface sod X X 
18-1188 AA84590 ()..Sin surface soil X X 
18-1195 AAB4591 0.5ft subsurface soil X X X X X ' 18-1195 AAB4591 O.Sft subsurface soil X r 
18-1195 AA84593 5-10ft subsurface soli X X X X X 
18-1195 AAB4595 10.15 ft subsurface soil X X X X I I 
18-1195 AAB4596 t0-15 ft. nroundwater _X X X X I X• 
18-1196 AAB4597 O.Sft subsurf.ilce soir X X X X I 
18-1196 AA84597 0.5ft subsurface soli X I • 
18-1196 AAB4601 5-10ft subsurface soli X X X I 1 
18-1196 AAB4604 0.10 ft groundwater X X X I )I 

18-1196 AAB4604 0.10 ft groundwater X X l • 18-1044 AAA5822 tank hqu1d X X I 
18-1044 AAA5824 tank liqu1d X X I 

tank liquid (field • 1 
18-1044 AAA5825 duplicate) X X 
18-1044 AAA5826 tank sludge X X 

tank sludge (field 
18-1044 AAA5827 duplicate} X X 

Variances from the S&A Plan Table In the RFI Work Plan (Table 5-5, p. 5-30) ! ~ f 

1 Tank LIQUid Two samples were anlayzed for VOCs. while no VOC analyses were liSted 1n the Wor Plan Thts vanatlon 
occurred because screening data tnd•cated the presence of VOCs I I 
2 Tank Sludge: Two samples were arliayzed for VOCs. whde no VOC anlayses were listed 1n the Work Plan Thts 
vanatlon occurred because screen1ng data indiCated the presence of VOCs. I j 
3 Groundwater: Three samples were taken Instead of the two hsted 1n the Work Pia, Two samples were analyzed 
for chloride (none liSted) and three tnstead 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 1n the Work Plan These ~anat1ons 
occurred because screen~ng data Indicated the presence of VOCs 1n the septic tank. ; 
4 Soils-subsurface The sampling of subsurface soils was not included 1n the Work Plan, however. eleven samples 
were taken and analyzed as follows e1ght for chloride. SIX for nitrate. eleven for metals. e1ght for SVOCs. and seven 
for VOCs. Subsurface sampling and analyses were performed because i 
5 Sods-surface Seven samples were taken Instead of the e•ght hsted 1n the Work Plan and analyzed as follows seven 
for metals. seven for VOCs (Instead of the Sixteen hsted for Mobile Lab analySIS). and no samples were analyzed for 
VOCs (•nstead of the Sixteen listed for Mobtle Lab analysis) These differences 1n sampling and analyses occurred because 

•· 
~!.,~--,.;,~~~·.~:.~;:if.·~ .... : 
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.\IIC~;J>,IIUUijJ~ £.RrTirilfhAitiicli.lll19ff'! . .,:~; ofi'ginafly proposed: 
UWlU•IUII. evari:iate the septic tank. 

SOil diiplicafe:·S&niple WE!recollectedl•artd analyzed instead 

c: .. n~nl•• . ., · wttl~ti w~r~ ri~t originally proposed: 
~h'l'iirina:;can;i1 Nlttr~ate.: The1;e itddlitict6~1:'ai1Bl1fSels vveie rM b,ecause of the possible presence 

t'rtllfAI'f'li,.ai'lltc not·peiforrhed·on twti of the SOli samples: 
.fti\:CAI,'7n ·, ~-- ~ .. · '-,·'·;·;~"~· ·: ,··, .~·.. , , 

tlfnlll'ttiWIIIIt•r C:ll,r'lnl,•c'v.li:o;,. prof)o!i.edSin tl'e RFIWo!k J;l~n and were collected 
'< '~'.,:' 

'' ',, \ .·.; ::, ~ '. ,. ~ :. '. ,' 

lall!r·dlatll!:ar•d ~vai; identifi«td in Figure 4-5 of the 
. notfilter)rig the sample. 

ofirfr~nned 'on samples AAB4671 
<:IV'"'"""'· Chloride~.and Nitrate. 

Thesj!\a·ddi<tionall;ar\111\tseiS·'"er·e nm"t>ecau!;e of.t~te·i:IOs;sit•letuttsen"ceofthe~e contaminants. 
4uttall as originally proposed. The reason for th1s 
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I 



) 



























~~~1;z~~c''"' v''¢''"~~-~~5~'~:1~!:!!~!~:;;;:; .l~'' ' 

~-~;f ~DS 
Wetland Area 1 

!.oc ID sample iD Depth 

18-2009 <AAA5948 6-18 in 
18-2010 ·AAA5946 't 

.·<.'···.,.· .. ·.·.. ··\ 
1e-2o1o >AAA.s947 ;~ · ·. , ~. 
18-2010 ::AAASQ49·< 6-18in 
18-2011 AM5950' 6-18 in 
18-2012 AAA5951 6-18 in 

._:_,. ,_,,, 

18-2012 AAAS952 6-18.in 

Wetland Area 3 

Loc fD Sampi.ID Depth 

18-2001 'AAA5935.' ~'l§.Jn 

18-2002 'AM5936 6-18 in 
18-2003 ;:A,AM937: 6-18 in 
18-2004 '.AAA5938 6-18 in· 

·.-
.~. 1;. 

Loclo· S..mpleiD DePth 
36-2016 :.'AAA5927· _.,.· 

36-2016 •AAA5929 6-18·'in 
36-2017 ··AAA5928' I ::2. .: 
36-2017 ,·AAA5930-\ 6-18-in 
36~2018 -AAA5931 · 6-18.in 
36-2019 .. ·AAA5932. 6-18:in 

• .. ··-' ·~ 

wetlaridArea 's ' 
. '-'·!":'' . . . 

.. . ; 

':·~·{-~~ .. 'J 

LociD sanj.,.._lo: :DePth 
36-2012 JAAA5923. 6-18 in 
36-2013 ·AAA5922: ~- -'-';· ,_..?;· 

36-2013 .AAAS924'. S.:181n 
36-2014 AM5925' .6-18 in 
36-2015 ''AAA5926· 6-18in 

Media 

surface water 
sediment 

· surface water 
sunace water 

(fieid duplicate) 
sediment 
sediment 
sediment 
sediment 

(field duplicate) 

Media 
sediment. 

. surfiee Water 

sediment 
·sediment 
sediment 

Media. 
surtac.; water 

sediment< 
surface:water 
: sediment 

sediment 
sediment 

Media 
sediment 

surface water 
sediment 
sediment 
sediment 

Total ' · General 
Metala HE !voc~ svoca Chloride Mineral• 

X X X X X x 
X X X X 
X X X X X x 

X X X X X X 

X X ' X X 
-X· X X X 
X X X X 

X X 

Total 
Metal a HE 

X X 
X X 
X X 
X X 
X X 

.Total 
Meta Ia HE 

X X 
X X 
X X 
X X 
X X 
X X 

Total 
Metals HE. 

X X 
X X 
X X 
X X 
X X 

X X 

General 
VOCa SVOCa Chloride Minerals 

X X 
X X X X 

X X i 
X X I 
X X I 

f 
General 

VOCa SVOCs Chloride ,Minerals 
X X X ! X 

X X 
X X X 
X X 
X X 
X X 

VOCs SVOCs Chloride 
'General 
Minerals 

X X I 

X X X ,. X I 

X X 
X X 
X X 
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Monitor Well 1 

Sample 

LociD ID Depth 
18-2013 AAAS957 
18-2013 AAA9539 
18-2013 AAA9563 
18-2013 AAA9577 :... 
18-2013 AAB2533 .. 

Monitor Well 2 

Sample 1 
LociD ID Depth 

18-2014 AAA5958 
18-2014 AAA9542 I 

18-2014 AAA9564 \ 
18-2014 AAA9578 ' 18-2014 .AAB2534 j 

Monitor Well3 

Sample 

' LociD ID Depth1 

18-2015 AAA5959 
18-2015 AAA9543 i 
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 I 
18-2016 AAA9544 

18-2016 ~9545 
18-2016 AAA9566 

18-2016 AAA9567 J 

18-2016 AAA9580 I 
18-2016 AAB2536 

SUMMARY OF SAMPLES TAKEN 
LACEFWELLS 

1994 

Total l 

' 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 

__ .-..;;._ - -~--~--

M~cua 
Total 

Metals HE VOCs svocs 
water X X X X 

water X X X X 
water X X X X 

water X X X 
water (held 
duplicate) X X X 

water X X 

\ Total 
Media Metals HE VOCs svocs 

water X X X X 
water (fteld 
duplicate) X X X X 

water X X X X 
water (feeld t X duplrcate) X X X 

wilter X X X X 
wate; (!reid 
duplicate) X X X X 

water X X X 
water X X 

1 The only general mrneral analyzed for was hardness 

Chloride Nitrate 
I 

X t 
X X t 

X I 
f , 

Chloride Nitrate 

X 
X X 

X 

Chloride Nitrate 

X 
X X 

X 

X 

Chloride Nitrate 

• 
~. 

X 

I 
X X I 

I 
l 

X X 
X 

Variances from S&A Plan\ Table in the RFI Work Plan (Table 5-14, p. 5-34) 

1 Additronal samples were: collected and analyzed that were not ongmally proposed 

General 
Minerals 

X 
X 
X 

t 

I 

General 
Minerals 

x• 
X 
X 

x' 

General 
Minerals 

x' 
X 
X 

x' 

x' 

General 
Minerals 

x' 

x' 
X 

X 

X 
x' 

These additional samples were analyzed for nrtrate and chlonde to provrde addrtronal mformatron 
regardrng groundwater contamrnatron 

1 

i 
WLACEFWE LLS 

'~t 
Pa;e1 

' { 

I 
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: Monitor Wall 1 

; Sample 
Loc(ID- --- ID Depth 
36-2020 AAA5953 
36-2020 AAA5984 
36-2020 AAA9571 
36-2020 AAA9587 

i 36-2020 AAB2539 
i 
! 36-2020 AAB2540 
I 
i 
1 Monitor Well 2 

Sample 
loc:ID 10 Deptfl 

36-2021 AAA5954 

36-2021 AAA5955 
36-2021 AAA9572- - -

36-2021 AAA9588 
36-2021 AAB2541 

Monitor Well 3 

Sample 
Loc:ID ID !Depth 

36-2022 AAA59561 i 
i 36-2022 AAA5987' 

36-2022 AAA5988 

:(''l· .... t ~ .... •• • . -· • ... • • . ..... 

SUMMARY OF SAMPLES TAKEN 
PCOWELLS 

1914 

j 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 

MJia 
Total 

Metals HE VOCs SVOCs 
water X X X fX 

waterj!etd 
dupli e) X X X fx 

.. wateF c - . -~x .. X X fX 
water X X IX 
watt!r X X X IX 

t , 
Total 

sJocs Media Metals HE VOCs 
water X X X IX 
water X X X ;x 

water (field I 
duplicate) X X X :x 

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 
,._ '.·· 

36-2022 AAA9589 X X :x X ;:,· . . 

~~: 

water X 
36-2022 AAA9590 water X X X X X 
36-2022 AAB2542 water X X X X 

Variances from the S&A Plan Table In the RFI Work Plan (Table 5-14, p. 5-84) 

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 

J sampling are as follows. 
f 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. t 
PC0-3. The foUowing analyses were performed: six for VOCs. SVOCs, and metals; fout for HE and fiVe 

for general minerals. Five samples were analyzed for Chloride. f 
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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