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REMAINING SITES VERIFICATION PACKAGE FOR THE
100-F-50 STORMW:/ R RUNOFF CULVERT

STAT 1 IN OF PROTECTIVENESS

This report demonstrates that the 100-F-50 waste site meets the objectives for no action as established in
the Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP)

(DOE-RL 2005b) and the Interim Action Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1,
100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-1U-2, 100-1U-6, and
200-CW-3 Operable Units, Hanford Site, :nton County, Washington (Remaining Sites ROD)

(EPA 1999). e results of confirmatory sampling show that residual contaminant concentrations do
not preclude any future uses (as bounded by the rural-residential scenario) and allow for unrestricted use
of shallow zone soils (i.e., surface to 4.6 m [15 ft] deep). The results also demonstrate that residual
contaminant concentrations are protective of groundwater and the Columbia River. Site contamination
did not extend into the deep zone soils; therefore, institutional controls to prevent uncontrolled drilling
or excavation into the deep zone are not required.

GENERAL SITE INFORMATION AND BACKGROUND

The 100-F-50 site, part of the 100-FR-2 Operable Unit, is a stormwater diversion culvert within the
100-F Area of the Hanford Site. The 100-F-50 site is located southeast of the 116-F-6 disposal trench,
between two railroad grades (Figure 1). The Washington State Plane coordinates are N 147257.6,

E 580410.0.

The 100-F-50 site was identified during the 100-F Area orphan sites visit in June 2005 as a french drain
and drain pipe located between two railroad grades; however, it has characteristics typical of a
stormwater runoff culvert and is addresse as such throughout this document.

This site consists of a circular concrete basin and a steel culvert (pipe). The basin, approximately

1 m (3 ft) in diameter, collected surface water runoff that drained via a 36-cm (14-in.) diameter steel
diversion culvert un r the south railroad grade and flowed down an embankment to the flat terrain
below. The basin is partially filled with sediment, rocks, and vegetation; the steel culvert is partially
filled with soil and rocks. See Appendix A for photographs of these features.

The history of the 100-F-50 site is not known, but it appears to be a typical stormwater drainage system
that was installed to protect two railroad grades from washout and erosion due to snow and/or rain
runoff and excessive pooling. One of the railroad tracks went to the 105-F Reactor, and the other was
used to transport coal to the 184-F Powerhouse. Process knowledge indicates that cask car drainage and
flushing were typically done at shipping or receiving areas with water mains and process sewers. No
water piping sc ces were foun on drawings depicting this area; therefore, rinsing processes and
chemical dumping are not suspected at this site. Also, the topography of this area indicates downward
sloping toward the basin, further suggesting that the purpose was to collect and divert runoff to prevent
erosion of the railroad grades.
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CONFIRMATORY SAMPLING

The 100-F-50 waste site was evaluated to determine a No Action or Remedial Action decision in
accordance with the RDR/RAW (DOE-RL 2005b), the Remaining Sites ROD (EPA 1999), and the
100 Area Remedial Action Sampling and Analysis Plan (SAP) (DOE-RL 2005a). This evaluation
included investigation of the site by conducting confirmatory sampling. The following sections describe
the contaminants of potential concern (COPCs), sample design, sampling activities, and sample results.

Contaminants of Potential Concern

The COPCs for the 100-F-50 site were identified based on area topography and drainage. Based on
evaluation of area topography, the contaminants of concern from the former 116-F-6 disposal trench site
as listed in the Cleanup Verification Package for the 116-F-6 Liquid Waste Disposal Trench

(BHI 2003) are added as COPCs and include hexavalent chromium, gamma-emitting radionuclides
(cesium-137, cobalt-60, europium-152, europium-154), and strontium-90. Based on drainage, the
following COPCs were added for the 100-F-50 site: the expanded list of inductively coupled plasma
metals, mercury, semivolatile organic compounds, pesticides, polychlorinated biphenyls, herbicides,
total petroleum hydrocarbons, and alpha- and beta-emitting radionuclides.

Confirmatory Sample Design

Process knowledge and field observations were used to develop a site-specific sample design for the
100-F-50 site. The confirmatory sample design included focused sampling of surface and subsurface
soil at the concrete collection basin and sampling at the base of the effluent end of the steel culvert
(where it exits the embankment), as these areas are most likely to produce evidence of any
contamination that may have accumulate due to pooling and surface runoff.

Confirmatory Sample Activities

Confirmatory sampling at the 100-F-50 site was performed on November 19, 2007, in accordance with
the Work Instruction for Confirmatory Sampling of the 100-F-50 Storm Water Runoff Culvert

(WCH 2007). Field screening for volatile organic compounds was conducted during the sampling; no
elevated tections were noted in the logbook (WCH 2008). Table 1 provides a summary of
confirmatory sampling activities at the 100-F-50 site; sample locations are shown in Figure 2.
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APPENDIX A

SITE PHOTOGRAPHY
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APPENDIX B

CONFIRMATORY SAMPLING RESULTS
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Table B-1. 100-F-50 Confirmatory Data . (4 pages)
Sample Location Sample Sample  Americium-241 GEA Cesium-137 Cobalt-60 Europium-152 Eu---ium-154 Europium-155
Number Date pCilg | Q| MDA | pCilg | Q| MDA | pCi/g | Q| MDA /g1lQ] MDA | pCilg Q| “""A | pCilg | Q| MDA
Concrete Collection Basin Surface Sediment J16231 11/19/0, y 0.041 { U] 0.041 0.752 0.029 0.023 | U | 0.023 0.292 0.064 0085 U] v.woS 0.07 9] 0.07
Concrete Collection Basin Sediment (0.5 m) 116232 11/19/07 | 0.324 { U | 0.324 0.883 0.047 0.041 JU} 0.041 0342 0.096 0.128 U] 0.128 0.125 { U] 0.125
Duplicate of 116232 J16233 11/19/07 | 0.15 Ul o0.1s 0.912 0.03 0.062 | U] 0.062 55 0.061 0.078 y U | 0.078 0.089 | U] 0.089
Culvert Soil J16234 11/19/07 1 0.032 } U} 0.032 0.188 0.027 0.023 { U | 0.023 0.067 } U | 0.067 0.087 l U { 0.087 0.073 | U{ 0073
Sample Location Sample Samp Gross alpha Gross beta Potassium-40 Radium-226 Radium-228 Thorium-228 GEA
P Number Date | pCilg T"MDA | pCvg [ Q] MDA | pCirg T Q] MDA /g Q] MpA | pCiig TQ] MDA | pCirg [ Q] MDA
Concrete Collection Basin Surface Sediment J16231 11/19/07 7 10.2 7.08 15.8 5.45 11.8 0.209 | 0422 I"0.046 0.58 0.116 | 0.585 0.035
Concrete Collection Basin Sediment (0.5 m) 116232 11/19/07 274 | U 8.2 16.3 5.6 11.9 0.444 0.384 0.076 0.653 0.152 0.48 0.052
Duplicate of J16~"" 116233 11/19/07 | 13.2 9.12 18.2 4.1 122 0.264 0.398 1 0.049 0.564 0.097 0.529 0.037
Culvert Soil J16234 11/19/07 l R 7.89 16.3 5.66 11.4 0.26 0.343 I 0.046 0.613 0.082 0.539 0.029
Sample Location Sample Sample | Thorium-232 GEA Strontium-90 Uranium-235 GEA | Uranium-238 GEA
Number Date pCilg 1 Q] MDA | pCi/sge [ Q] MDA | pCiig T~ T MDA | pCiig TQ] MDA
Concrete Collection Basin Surface Sediment J16231 11/19/07 | 0.58 0.116 0.116 0.116 251 U [ 251
Concrete Collection Basin Sediment (0.5 m) 116232 11/19/07 | 0.653 0.152 0.162 0.162 438 U | 438
Duplicate of 716232 J16233 11/19/07 | 0.564 0.097 0.872 0.266 | 0.116 0.116 276 U] 276
Culvert Soil 116234 11/19/07 ) 0.613 0.082 I 0.093 0.093 2.97 I U}l 297
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CALLENL X

RELATIVE PERCEN™ DIFFERENCE, HAZARD QUOT N
AND CARCINOGENIC RISK CALCULATIONS
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APPENDIX C

ELATIVE PERCENT DIFFERENCE, AZARD QUOTIENT,
AND CARCINOGENIC RISK CALCULATIONS

The following calculation is provided in this appendix:

100-F-50 Relative Percent Difference (RPD) and Hazard Quotient and Carcinogenic Risk Calculations,
0100F-CA-V0344, Rev. 0, Washington Closure Hanford, Richland, Washington.

DISCLAIMER FOR C4 CULATINNG

The calculation provided in this appendix has been generated to document compliance with established
cleanup levels. This calculation should be used in conjunction with other relevant documents in the
administrative record.
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Washington Closure Hanford, Inc. C*7 "ULATION SHEET F GF 3J3)69
Originator: | E.J. Farris 205 ! vate: | Z/25/ps¢ | Calc. No.: | 0100B-CA-V0344 Rev.: /0
Pro’ ‘_' e TR v ' Jot ™™ P T sked: ML Sullowaﬂﬂ[{/ Date: | /.25 aé/
SubjCC[: I é\;\]l;:l-;t\ilolr\l:muvc L TILCLL LLICICHIVE \RPU; UYL 114LAIU \UULILIL iy Ca.r(:mugcmc Risk ) Sheet No. I'Lf 6 F
1 PURPOSE:
2
3 Provide documentation to support the calculation of the hazard quotient (HQ) and carcinogenic (excess
4 cancer) risk for the 100-F-50 waste site. In accordance with the remedial action goals (RAGs) in the
5 remedial design report/remedial action work plan (RDR/RAWP) (DOE-RL 2005b), the following
6  criteria must be met:
7
8 1) An HQ of <1.0 for all individual noncarcinogens
9  2) A cumulative HQ of <1.0 for noncarcinogens
10 3) An excess cancer risk of <1 x 10 for individual carcinogens
11 4) A cumulative excess cancer risk of <1 x 107 for carcinogens.
12
13 Also, calculate the relative percent difference (RPD) for primary-duplicate sample pairs from 100-F-50
14 confirmatory sampling, as necessary.
15
16
17 GIVEN/REFERENCES:
18
19 1) DOE-RL, 20052, 100 Area Remedial Action Sampling and Analysis Plan (SAP), DOE/RL-96-22,
20 Rev. 4, U.S. Department of Energy, Richland Operations Office, Richland, Washington.
21
22 2) DOE-RL, 2005b, Remedial Design Report/Remedial Action Work Plan for the 100 Areas,
23 DOE/RL-96-17, Rev. 5, U.S. Department of Energy, Richland Operations Office, Richland,
24 Washington.
25
26 3) EPA, 1994, USEPA Contract Laboratory Program National Functional Guidelines for Inorganic
27 Data Review, EPA 540/R-94/013. U.S. Environmental Protection Agency, Washington, D.C.
28
29 4) WAC 173-340, “Model Toxics Control Act — Cleanup,” Washington Administrative Code, 1996.
30
31 5) WCH, 2008, Remaining Sites Verification Package for the 100-F-50 Storm Water Runoff Culvert,
32. Attachment to Waste Site Reclassification Form 2007-001, Washington Closure Hanford, Inc.,
33 Richland, Washington.
35
36 SOLUTION:
37
38 1) Generate an HQ for each noncarcinogenic constituent detected above background or required
39 detection limit/practical quantitation limit and compare it to the individual HQ of <1.0 (DOE-RL
40 2005b).
41
42 2) Sum the HQs and compare this value to the cumulative HQ of <1.0.
43
44  3) Generate an excess cancer risk value for each carcinogenic constituent detected above background or
45 required detection limit/practical quantitation limit and compare it to the excess cancer risk of
46 <1 x 10 (DOE-RL 2005b).
47 ’
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Wesbiqgion Clacieg Wanfaed Tn, AT AULATION eumET © oz g]5}°$
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Project: | 100-F Area Field Remediation |  JobNo: | 14655 | Checked: | H. M. SullowayfHFY — Date: | 25 /54

100-F-50 Relative Percent Difference (RPD) and Hazard Quotient and Carcinogenic Risk

Subject: Calculations Sheet No. 20of 6

1 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 10”.

5 A

3 5) Use data from WCH (2008) to perform the RPD calculations for primary-duplicate sample pairs, as

4 required.

5

6

7  METHODOLOGY:

8

9  Hazard quotient and carcinogenic risk calculations for the 100-F-50 waste site were conservatively
10 ¢ ‘ulated for the entire waste site using the highest of the focused results for each analyte (WCH 2008).
11 Boron requires the HQ and risk calculations because this analyte was detected and a Washington State
12 or Hanford Site background value is not available. Multiple organic COPCs (as listed in Table 1) are
13 included because they were detected by laboratory analysis and cannot be attributed to natural
14 occurrence. All other site nonradionuclide COPCs were not detected or were quantified below
15  background levels. An example of the HQ and risk calculations is presented below:
16
17 1) For example, the maximum value for boron is 2.6 mg/kg, divided by the noncarcinogenic RAG
18 value of 16,000 mg/kg (calculated in accordance with the noncarcinogenic toxic effects WAC
19 173-340-740(3]),is 1.6 x 10, Comparing this value, and all other individual values, to the
20 requirement of <1.0, this criterion is met.
21
22 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be
23 obtained by summing the individual values. The sum of the HQ values is 7.4 x 10", Comparing this
24 value to the requirement of <1.0, this criterion is met.
25
26  3) To calculate the excess cancer risk, the maximum value is divided by the carcinogenic RAG value,
27 then multiplied by 1 x 10, For example, the maximum value for bis(2ethylhexyl)phthalate is
28 0.45 mg/kg; divided by 71.4 mg/kg, and multiplied as indicated, is 6.3 x 107 Comparing this value
29 and all other individual values to the requirement of <1 x 107, this criterion is met.
30
31  4) After these calculations are completed for the carcinogenic analytes, the cumulative excess cancer
32 risk can be obtained by summing the individual values. The sum of the excess cancer risk values is
33 1.2x 10, Comparing this value to the requirement of <1 x 10, this criterion is met.
34
35 The RPD is calculated when both the primary value and the duplicate value for a given analyte are
36  above detection limits and are greater than 5 times the target detection limit (TDL). The TDL is a
37  laboratory detection limit pre-determined for each analytical method and is listed in Table II-1 of the
38  SAP (DOE-RL 2005a). Where direct evaluation of the attached sample data showed that a given analyte
39 was not detected in the primary and/or duplicate sample, further evaluation of the RPD value was not
40  performed. The RPD calculations use the following formula:
41
42 RPD = [ [M-D|[/(M+D)/2)]*100
43
44 where, M = main sample value D = duplicate sample value
45
46 When an analyte is detected in the primary or duplicate sample, but was quantified at less than 5 times
47  the . in one or both samples, an additional parameter is evaluated. In this case, if the difference
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Subject: 100-F SQ Relative Percent Difference (RPD) and Hazard Quotient and Carcinogenic Risk Sheet No. 3 of 6
Calculations |

between the primary and duplicate results exceeds a control limit of 2 times the TDL, further assessment
regarding the usability of the data is performed. This assessment is provided in the data quality
assessment section of the RSVP.

For quality assurance/quality control (QA/QC) duplicate RPD calculations, a value less than 30%
indicates the data compare favorably. For regulatory splits, a threshold of 35% is used (EPA 1994). If
the RPD is greater than 30% (or 35% for regulatory split data), further investigation regarding the
usability of the data is performed. No split samples were collected for cleanup verification of the subject
site. Additional discussion is provided in the data quality assessment section of the applicable RSVP
(WCH 2008), as necessary. .

RESULTS:

1) List individual noncarcinogens and corresponding HQs >1.0: None

2) List the cumulative noncarcinogenic HQ >1.0: None

3) List individual carcinogens and corresponding excess cancer risk >1 x 10°°: None
4) List the cumulative excess cancer risk for carcinogens >1 x 10°: None.

Table 1 shows the results of the hazard quotient and excess cancer risk calculations.

None of the RPDs calculated in the field duplicate pair for sample delivery group (SDG) K1026 are
above the acceptance criteria (30%), with the exception of silicon. The RPD calculated for silicon in
SDG K1026 was 45.0%. The evaluation of the QA/QC duplicate RPD calculations is performed within
the data quality assessment section of the RSVP (WCH 2008). Table 2 shows the results of the
calculations for SDG K1026.
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APPENDIX D

DATA QUALITY ASSESSMENT
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APPENDIX D
CONFIRMATORY SAMPI NG DATA QUALITY AS! SSMENT

A data quality assessment (DQA) was performed to compare the confirmatory sampling approach and
resulting analytical data with the sampling and data requirements specified in the site-specific sample
designs (WCH 2007, DOE-RL 2005a). This DQA was performed in accordance with site-specific data
quality objectives found in the sampling and analysis plan (SAP) (DOE-RL 2005b).

To ensure quality data, the SAP data assurance requirements and the data validation procedures for
chemical and radiochemical analysis (BHI 2000a, 2000b) are used as appropriate. This review involves
evaluation of the data to determine if they are of the right type, quality, and quantity to support the
intended use (i.e., evaluate against cleanup criteria to support a No Action or Remedial Action decision).
The DQA completes the data life cycle (i.e., p g, implementation, and assessment) that was
initiated by the data quality objectives process (EPA 2000).

A review of the sample design (WCH 2007), the field logbook (WCH 2008), and applicable analytical
data packages has been performed as part of this DQA. All samples were collected and analyzed per the
sample design.

Gross alpha and gross beta were required analyses for all samples. Gross alpha and/or gross beta
analyses are screening me ds used to evaluate if additional isotopic analyses are required.
Confirmatory sample data co :cted at the 100-F-50 waste site were provided by the laboratories in one
sample delivery group (SDG): SDG K1026. In the analytical data set, SDG K1026 had an elevated
result for gross beta for sample J16233. Elevated gross beta results lead to additional analyses for
strontium, which was requested Hr this sample.

Usually, e isotopic analyses determine if specific Hanford Site-related contaminants are the source of
the elevated gross alpha or gross beta results. However, in the analytical data set for 100-F-50, the data
had ‘onsistent results between the gross beta and the strontium isotopic analyses. The strontium-90
results of 0.872 pCi/g and 0.800 pCi/g for the J16233 laboratory primary and duplicate are inconsistent
w 1 the elevated result of 36.6 pCi/g reported for the gross beta. It is possible that variability in the
background levels is responsible for these results. In instances without a clear explanation of the data,
the laboratory is asked to rerun samples. The 100-F-50 gross beta analyses were rerun for sample
J16233, with results of 18.2 pCi/g and 20.6 pCi/g for the laboratory primary and duplicate.

Where two sets of data are created during the investigation of the elevated gross alpha/beta results, an
examination of both sets of data is made in comparison to the isotopic analyses. Because they are
specific, the isotopic results are more reli  le than the screening methods. The data set most consistent
with the isotopic analysis is considered more reliable. If the second data set is determined to be more
reliable, the first data set is excluded and the second data set ; used for decision-making purposes. If an
evaluation of the two data sets is inconclusive, :n the first (original) data set is retained and used for
decision-making purposes, while the second data set is excluded from the data set. Duplicated data are
accepted or excluded in sets. Individual results from multiple data sets are not mixed to create a desired
result. Examination of the data :termined that the second data set is more r  able than the first data set,
and is presented in Appendix B.

SDG K1026 was submitted for third-party validation. No major deficiencies were identified in the
analytical data set. Minor deficiencies are discussed below.

Remaining Sites Verification Package for the 100-F-50 Stormwater Runoff Culvert D-1
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SDG K1026

This SDG comprises four field samples (J16231-J16235), and one equipment blank (J16236). A field
duplicate pair (J16232/J16233) is included in this SDG. These samples were analyzed for inductively
coupled plasma (ICP) metals, mercury, hexavalent chromium, polychlorinated biphenyls (PCBs),
semive tile organic compounds (SVOCs), total petroleum hydrocarbons (TPH), pesticides, herbicides,
gross alpha and gross beta by proportional counting, and by gamma spectroscopy. In addition, sample
J16233 was analyzed for total strontium by beta counting. SDG K1026 was submitted for formal third-
party validation. Minor deficiencies found in SDG K1026 are as follows:

Reported analytical detection levels are compared against the required quantitation limits (RQLSs) to
ensure that laboratory detection levels meet the required criteria. In the radiochemical analysis, three
analvtes exceeded the RQL. The reported P( below the lowest remedial action goal (RAG). Under
the .. ashington »sure Hanford (WCH) statement of work (SOW), no qualification is required.

All of the toxaphene data in SDG K1026 was qualified by third-party validation as estimated with “J”
flags, due to lack of a matrix spike (MS), matrix spike duplicate (MSD), or lab control sample (LCS)

analysis for the analyte. Estimated, or “J”-flagged, data are acceptable for decision-making purposes.
Also, all toxaphene results exceeded the RQL. Under the WCH SOW, no qualification is required.

For the aroclor-1254 result in sample J16232, the L.CS recovery was outside quality control (QC) limits
at 139%, and a surrogate recovery was outsi : QC limits at 142%. Third-party validation qualified as
estimated, and assigned a “J” flag to, the aroclor-1254 result in sample J16232. Estimated data are
useable for decision-making purposes.

In :pesticide analysis, the MS recovery for d¢ a-BHC is out of acceptance criteria, at 52%. This
analyte has been qualified by third-party validation as estimates with “J”” flags for all samples in SDG
K1026. Estimated, or “J”-flagged, data are useable for decision-making purposes.

The relative percent differences (RPDs) for dichloroprop (35%), 2,4-D (43%), and 2,4-DB (85%) are
outside QC limits. The results for these analytes were qualified as estimates and flagged “J” by
third-party validation. Estimated data are useable for decision-making purposes.

In the ICP metals analysis, the calcium, sodium, and zinc results for sample J16236 (the equipment
blank) are of similar magnitude as the method blank (MB) results, and are qualified by third-party
validation as undetected estimates with “UJ” flags, due to MB contamination. The data are useable for
decision-making purposes.

Also in the ICP metals analysis, the MS recoveries for three ICP metals (aluminum, iron, and silicon)
are out of acceptance criteria. For these analytes, the spiking concentration is insignificant compared to
the native concentration in the sample from which the MS was prepared. Therefore, the deficiency in
the MS result is a reflection of the analytical variability of the native concentration rather than a measure
of the recovery from the sample. To confirm quantitation, post digestion spikes (PDSs) and serial
dilutions were prepared for all three analytes with acceptable results.

All petroleum hydrocarbon results were qualified by third-party validation as estimates with “J” flags

due to the holding time being exceeded by less than twice the limit. The samples were taken on
November 19, 2007, and extracted on December 4, 2007, exceeding the holding time requirement (14
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Nonradit uclides.

The RPD calculated for silicon was 45%, which exceeded the acceptance criteria of 30%. An elevated
RPD, such as this, in the analysis of environmental soil samples, is largely attributed to heterogeneities
in the soil matrix and only in small part attributed to precision and accuracy issues at the laboratory.
The data are useable for decision-making purposes.

RPDs for the remaining radionuclides and nonradionuclide analytes are not calculated because an

evalu on of the data shows the analytes are not detected in both the main and duplicate sample at more
than 5 times the target detection limit (TDL). RPDs of analytes detected at low concentrations (less than
five times the detection limit) are not considered to be indicative of the analytical system performance.
The data are useable for decision-making purposes.

A secondary check of the data variability is used when one or both of the samples being evaluated (main
and duplicate) is less than five 1 1es the TDL, includ 3 IJetected analytes. In these cases, a control
limit ¢ +2 times the TDL is used (Appendix C) to indicate that a visual check of the data is required by
the reviewer. For the 100-F-50 duplicate sample, the difference was less than 2 times the TDL (for all
analytes with one or both of the samples less than 5 times the TDL), and did not require the visual
check. wever, a visual inspection of all of the data is also performed. No additional major or minor

deficiencies are noted. The data are useable for decision-making purposes.
SUMMARY

Limited, random, or sample matrix-specific influenced batch QC issues such as those discussed above,
are a potential for any analysis. The number and types seen in these data sets are within expectations for
the matrix types and analyses performed. The DQA review of the 100-F-50 confirmatory sampling data
found th: the analytical results are accurate within the standard errors associated with the analytical
methods, sampling, and sample handling. The DQA review for the 100-F-50 waste site concludes that
the data are of the right type, quality, and quantity to support the intended use. The confirmatory sample
analytic: data are stored in the Environmental Restoration (ENRE) project-specific database prior to
being submitted for inclusion in the Hanford Environmental Information System  2IS) database. The
confirmatory sample analytical data are also summarized in Appendix B.
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