
aste Site Reclassification For 

Date Submitted: 
6/28/06 

Orisinator: 
L. M. Dittmer 

Phone: 372-9664 

Operable Unit(s1: 100-FR-1 

Waste Site ID: 100-F-43 

Type of Reclassification Action: 

Rejected 17 
Closed Out 
lnterim Closed Out 
No Action 17 

Control Number: 2006-046 

This form documents agreement among the parties listed below authorizing classification of the subject unit as 
rejected, closed out, interim closed out, or no action and authorizing backfill of the site, if appropriate. Final 
removal from the National Priorities List (NPL) of no action, interim closed-out, or closed-out sites will occur at a 
future date. 

Description of current waste site condition: 

The 100-F-43 waste site is the portion of the former discharge spillway for the PNL Outfall formerly existing 
above the ordinary high water mark of the Columbia River. The spillway consisted of a concrete flume used to 
discharge waste effluents from the 100-F Experimental Animal Farm. Remedial actions at this site have been 
performed in accordance with remedial action objectives and goals established by the U.S. Environmental 
Protection Agency and the US. Department of Energy, Richland Operations Office, in concurrence with the 
Washington State Department of Ecology. The selected remedial action involved (1) excavating the site to the 
extent required to meet specified soil cleanup levels, (2) disposing of contaminated excavation materials at the 
Environmental Restoration Disposal Facility in the 200 Area of the Hanford Site, and (3) backfilling the site with 
clean soil to adjacent grade elevations. 

Basis for reclassification: 

The 100-F-43 waste site has been remediated to meet the cleanup standards specified in the 1999 lnterim 
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- I, 100-KR-2, 100-IU-2, 100-IU-6, and 200-CW-3 Operable Units, Hanford Site, Benton 
County, Washington. The results of verification sampling demonstrated 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 showed that residual contaminant 
concentrations are protective of groundwater and the Columbia River. This site does not have a deep zone; 
therefore, no deep zone institutional controls are required. The basis for reclassification is described in detail in 
the Remaining Sites Verification Package for the 1 16-F- 16, PNL Outfall and the 100-F-43, PNL Outfall Spillway 
(attached to Waste Site Reclassification Form Control Number\20Ow9 for the 11 6-F-16 site). 

D. C. Smith 
DOE-RL Project Manager 

NA 
Ecology Project Manager Date 

EPA Project Manager Date 
R. A. Lobos y-/c/.+g 
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CAT 
116-I?-1 100- 

This remaining sites verification package documents completion of remedial action for the 
116-F-16 and 100-F-43 waste sites, the PNL Outfall Structure and its associated discharge 
spillway. The formatting of this document follows that used for cleanup verification packages for 
other radioactive liquid effluent waste sites rather than that used for remaining sites for consistency 
with the verification sampling approach . 

These sites are located in the 1 OO-FR- 1 Operable Unit in the 100-F Area of the Hanford Site in 
southeastern Washington State. The sites were used to discharge effluent from the 100-F Area 
Experimental Animal Farrn to the Columbia River. 

Site excavation and waste disposal are complete, and the exposed surfaces have been sampled 
and analyzed to verify attainment of the remedial action goals. Results of the sampling, laboratory 
analyses, and data evaluations for the 1 16-F- 16 and 100-F-43 sites indicate that all remedial 
action objectives for direct exposure, protection of groundwater, and protection of the Columbia 
River have been met (Table ES-1). 

The sites meet cleanup standards and have been reclassified as interim closed out in accordance 
with the Hanford Federal Facility Agreement and Consent Order (Ecology et al. 1989) and the 
Waste Site Reclassification Guideline TPA-MP- 14 (RL-TPA-90-000 1) (DOE-RL 1998). 

Table ES-1. Summary of C eanup Veri~cation 
for the 116-I?-16 and 100-I?-43 Waste Sites. (2 

Regulatory 
Requirement 

Direct Exposure - 
Radionuclides 

Direct Exposure - 
Nonradionuclides 

Nonradionuclide Risk 
Requirements 

Remedial Action Goals Results 

Remedial 
Action 

Objectives 
Attained? 

1. Attain 15 mredyr  dose rate above 
background over 1,000 years. 

_ _ _ _ _ _ ~  

1. Attain individual COC RAGs. 

I .  No radionuclide COCs were detected 
above background. 

1. The residual concentrations for 
hexavalent chromium and lead (the only 
nonradionuclide COCs) are below the 
direct exposure RAGs. 

Yes 

Yes 

~~ 

1. Attain hazard quotient of <I  for 

2. Attain cumulative hazard quotient of 

noncarcinogens. 

< I  for noncarcinogens. 

1. Individual hazard quotients in each 

2. Cumulative hazard quotients for each 

decision unit are less than I .  

decision unit are less than 1. 

3. Attain excess cancer risk of <I  x 
for individual carcinogens. 

3. Individual excess carcinogenic risk 
values for each decision unit are less 
than 1 x 

4. Attain a total excess cancer risk of 
< 1 x 1 o - ~  for carcinogens. 

4. Cumulative excess carcinogenic risk 
values for each decision unit are less 
than 1 x IO-’. 

Yes 

Ref. 

NA 

a 

a 

Remaining Sites VeriJication Package for the 11 6-F-16 and 100-F-43 Waste Sites ES- 1 
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I Remedial 
Action 

Objectives 
Attained? 

Regulatory 
Require men t 

GroundwatedRiver 
Protection - 

Remedial Action Goals Ref. Res u I t s 

1. Attain single-COC groundwater and 
river protection RAGs. 

1. No radionuclide COCs were detected 
above background. 

2. Attain National Primary Drinking 
Water Standards: 4 mrem/yr 
(betdgamma) dose rate to target 
receptor/organs. 

2. No radionuclide COCs were detected 
above background. 

Yes 

NA 

3. Meet drinking water standards for 
alpha emitters: the more stringent of 
the 15 pCi/L MCL or 1 /25 th of the 
derived concentration guide per 
DOE Order 5400.5. 

3. No alpha-emitting radionuclide COCs 
were detected above background. 

NA 

4. Meet total uranium standard of 21.2 
pCi/L.b 

4. Uranium was not identified as a COC. NA NA 

Yes 

1. Attain individual nonradionuclide 
groundwater and river cleanup 
requirements. 

1. Residual concentrations of hexavalent 
chromium and lead (the only 
nonradionuclide COCs) are below soil 
RAGs for protection of groundwater and 
the Columbia River. 

Protection - 
Nonradionuclides a 

C 1. Sample variance calculations (Appendix A) Other supporting 
Information d 2. Sample location design (Appendix A) 

I 

Washington (Appendix A). 
Uranium limits selected in the Interim Action Record of Decision for the 100-BC-I, 100-BC-2, 100-DR-I, 100-DR-2, 100-FR-I, 100-FR-2, 
100-HR-I, 100-HR-2, 100-KR-I, 100-KR-2, 100-IU-2, 100-IU-6, and 200-CW-3 Operable Units, Hanford Site, Benton County, Washington (EPA 
1999) and Remedial Design Report/Renzedial Action Work Plan for the 100 Area (DOE-RL 2005b) were based on 1/25th of the derived 
concentration guidelines from DOE Order 5400.5. Since the time of Record of Decision signature, the U.S. Environmental Protection Agency has 
promulgated a more restrictive MCL of 30 pg/L for total uranium (65 Federal Register 76708). Based on the isotopic distribution of uranium in the 
100 Areas, the 30 pg/L MCL corresponds to 2 1.2 pCi/L. Concentration-to-activity calculations are documented in Calculation of Total Uranium 
Activity Corresponding to a Maimurn Contaniirinrit Level for Total Uranium of 30 Micrograins per Liter in Groundwater, 0 100X-CA-V003 8 
(BHI 2001a). 
I 16-F-I 6 Ou$all Structure SIzallow Zone Variaizce Calculation, Calculation No. 01 00F-CA-V025.5, Rev. 0, and I 16-F-I 6 Outfrrll Structure 
Overburden Variarice Calculation, Calculation No. 01 00F-CA-V0256, Rev. 0, Washington Closure Hanford, Richland, Washington. 
I 16-F-I 6 Shallow Zone and Overburden Sampling Plan, Calculation No. 01 00F-CA-V0241, Rev. 0, Washington Closure Hanford, kchland, 
Washington. 

COC = contaminant of concern 
NA = not applicable 
RAG = remedial action goal 
MCL = maximum contaminant level (drinking water standard) 
UCL = upper confidence limit 

Remaining Sites Verijkation Package for the 11 6-F-16 and 100-F-43 Waste Sites ES-2 
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This remaining sites verification package documents that the 1 16-F- 16 and 100-F-43 waste sites 
were remediated in accordance with the Interim Action Record of Decision for  the 100-BC-1, 

100-KR-2, 100-IU-2, 100-IU-6, and 200-CW-3 Operable Units, Hanford Site, Benton County, 
Washington (hereafter referred to as the Remaining Sites ROD) (EPA 1999). Remedial action 
objectives (RAOs) and remedial action goals (RAGs) for this site are documented in the 
Remaining Sites ROD (EPA 1999) and the Remedial Design Report/Remedial Action Work Plan 
for the 100 Area (RDWRAWP) (DOE-RL 2005b). The Remaining Sites ROD provides the 
U.S. Department of Energy, Richland Operations Office, the authority, guidance, and objectives 
to conduct this remedial action. 

100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 

The remedy specified in the Remaining Sites ROD and conducted for the 1 16-F- 16 waste site 
included (1) excavating the site to the extent required to meet specified soil cleanup levels, 
(2) disposing of contaminated excavation materials at the Environmental Restoration Disposal 
Facility (ERDF) in the 200 Area of the Hanford Site, and (3) backfilling the site with clean soil 
to match adjacent grade elevation. The 100-F-43 waste site was administratively separated from 
the 1 16-F- 16 waste site for future inclusion within the Remaining Sites ROD by agreement 
among the Tri-Parties (Hedel2005). It was subsequently determined that sufficient evidence 
existed to warrant remedial action at the 100-F-43 waste site during remediation of the 1 16-F- 16 
waste site, and both waste sites were remediated and evaluated as a single unit. 

Excavation was driven by RAOs for direct exposure, protection of groundwater, and protection 
of the Columbia River. For the respective points of compliance, RAGs summarized in Table 1 
were established for the contaminants of concern (COCs) in the RDWRAW (DOE-RL 2005b). 
The waste site COCs presented in Table 1 were based on the list presented in the Remaining 
Sites ROD (EPA 1999), as expanded in the IO0  Area Remedial Action Sampling and Analysis 
Plan ( S A P )  (DOE-RL 2005a) for the 116-F-16 waste site. 

Soil cleanup levels were established in the Remaining Sites ROD (EPA 1999) based on a limited 
ecological risk assessment. Although not required by the Remaining Sites ROD, a comparison 
against ecological risk screening levels has been made for the site COCs; screening levels were 
not exceeded. A baseline risk assessment for the river corridor portion of the Hanford Site began 
in 2004, which includes a more complete quantitative ecological risk assessment. That baseline 
risk assessment will be used to support the final closeout decisions for the 116-F-16 and 
100-F-43 waste sites. 

Remaining Sites Ver$cation Package for the 11 6-F-16 and 100-F-43 Waste Sites 1 
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Groundwater Columbia River 
CQCs Direct Exposure RAG Protection RAG Protection RAG 

(PCiW (pCi/L) 

4 mredyr  4 mreiidyr Cesium- 137 
15 mredyr  (cumulative)b (cumulative)b 

Plutonium- 2 3 9/24 0 ( cumulative)a 1.2 1.2 
Strontium-90 8Cd gcd 

Soil RAG for Columbia 
CQC Direct Exposure RAG Groundwater Protection River Protection 

(mg/kg) (mg/kg) 

4.8g 2h 

(mg/kg) 

2. l e  
240f Hexavalent chromium 

I Lead 353’ 10.2j 10.2j 

Rev. 0 

a Lookup values that correspond to the 15 rnredyr dose rate based on a generic site model are presented in the RDWRAWP 

Lookup values that correspond to the individual radionuclide 4 rnredyr dose rate equivalent for beta- and gamma-emitter 
RAGS per National Drinking Water Standards are presented in the RDWRAWP (DOE-RL 2005b). Non-uranium alpha 
emitters must meet drinking water standards for alpha emitters based on the more stringent of the 15 pCi/L MCL or 1/25th of 
the derived concentration guide per DOE Order 5400.5. 

(DOE-RL 2005b). 

Strontium-90 also contributes to the 4 rnredyr (cumulative) dose rate for groundwater and river protection. 
Promulgated groundwater protection standard (40 CFR 141). 

e WAC 173-340-750(3) Method B carcinogenic cleanup limit based on the inhalation exposure pathway, per Calculation of 
Hexavalent Chroiniuin Carcinogenic Risk (BHI 2000). 
WAC 173-340-740(3) Method B noncarcinogenic cleanup limit. 
Calculated soil RAG per WAC 173-340-720(3), 1996 (Method B for groundwater) and WAC 173-340-740(3)(a)(ii)(A), 

1996 (“100 times rule”) is lower than that presented in the RDWRAWP (DOE-RL 2005b), based on the updated oral reference 
dose value (as provided in IRIS). 

Soil RAG based on 100 times dilution attenuation factor times the most restrictive surface water quality standard as 
presented in the RDWRAWP (DOE-RL 2005b). 
I A WAC 173-340-740(3) ( I  996) value for lead is not available. This value is based on the Guidance Manualfor the 
Integrated Exposure Uptake Biokinetic Model f o r  Lead in Children (EPA 1994). 

CFR = Code of Federal Regulatioizs 
COC = contaminant of concern 
IRIS = Integrated Risk Information System 
MCL = maximum contaminant level (drinking water standard) 
RAG = remedial action goal 
RDWRAWP = remedial design reporthemedial action work plan 
WAC = Washiizgton Administrative Code 

Where cleanup levels are less than background, cleanup levels default to background (WAC 173-340-700[4][d]) (1 996). 

N 

The 116-F-16 waste site is part of the 100-FR-1 Operable Unit in the 100-F Area. The site 
consists of the former outfall for the Experimental Animal Farm process sewer (100-F-29 waste 
site). The outfall was a direct discharge to a 4.6-m (1 5-ft)-wide concrete spillway with 0.46-112 
(1.5-ft)-tall sidewalls extending into the Columbia River. No other effluent discharge 
mechanisms were associated with the 1 16-F- 16 outfall. The 100-F-43 waste site encompasses 
the portion of the discharge spillway and associated contaminated soils above the Columbia 
River ordinary high water mark. The sites are located approximately 700 m (2,300 ft) northeast 
of the 105-F Reactor Building, adjacent to the Columbia River (Figure 1). 

Remaining Sites VeriJication Package for the 11 6-F-16 and 100-F-43 Waste Sites 2 
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ap and Location of the 116-F-16 an e Sites. 

VICINITY MAP 

li 
Legend 

- _ _ _  
- - - - Dirt Roads 

-- - Paved Roads 

Existing Building 

- 105-F Reactor Footprint 
L-_I 

SCALE 1: 5000 

50 0 50 100 200 mete r s  

Overall Site Location 
116-F-I6 Outfall Structure & 

100-F-43 Spillway 
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The outfall structure and spillway were designed to channel animal sewage and process waste 
discharges from the Experimental Animal Farm to the Columbia River. The influent line 
consisted of a 1.8-m (7241s.) reinforced concrete pipeline, removed in 2001 as part of previous 
remedial activities (BHI 200 1 b). Cooling water effluent from the 1 16-F-4 (1 07-F) Retention 
Basin, typically discharged to the 1 16-F-8 (1 904-F) Outfall Structure could also theoretically be 
diverted to the 116-F-16 outfall via a junction box, though there is no known history of such 
usage (DeFord 1993). The upper portion of the spillway flume was demolished in-place and 
covered with clean soil, presumably in 1979, at the time of demolition of the adjacent 1 16-F-8 
(1 904-F) Outfall Structure (WHC 199 1). 

XCAVATION ANI) DISPOSAL 

Remedial action activities at the 116-F-16 and 100-F-43 waste sites were conducted from 
August 3 1 , 2004, to September 8,2005. Remediation involved excavation and staging of clean 
overburden material and removal of the outfall, the concrete spillway structure above the ordinary 
high water mark, and contaminated soil to the extent required to satisfy the RAOs and 
corresponding RAGS. Contaminated materials were disposed at the ERDF. 

Pre- and post-remediation topographic maps are shown in Figures 2 and 3, respectively. 
Approximately 384 m2 (4,130 ft2) of plan area was excavated, with all remedial activities 
restricted to the shallow zone (less than 4.6 m [ 15 ft] below ground surface). Approximately 
2,090 metric tons (2,300 U.S. tons) of material from the site was removed and disposed at the 
ERDF. 

Radiological field screening was conducted during the site remedial actions as specified in the 
S A P  (DOE-RL 2005a). Field screening was used to guide the excavation to quickly assess the 
presence and level of contamination. Field screening at the site included using a radiological 
data mapping system survey, hand-held sodium iodide (NaI) detectors, and gamma energy 
analyses of grab samples. The radiological mapping survey was performed overthe site 
excavation surface area (Figure 4); no significant areas of elevated radiological activity were 
observed. The hand-held NaI detectors were used to screen excavated waste material and to 
screen the excavation wall and floor for potential hot spots. Gamma energy analyses were used 
to support waste characterization and to corroborate the radiological mapping survey and hand- 
held NaI detector data. 

Variance sampling was performed following an initial determination that remedial action 
objectives had been achieved. Variance sampling was performed at the overburden and shallow 
zone decision units on January 3 1 and February 2,2006, respectively, with 24 variance samples 
collected from each decision unit to support variance analysis. The variance analysis quantifies 
the variability of residual contamination (see calculation briefs in Appendix A). This 
information was used to deteimine the site-specific number of final cleanup verification samples 
to be collected. The results of the variance analyses indicated that the number of verification 
samples to be taken for each shallow zone and overburden decision subunit were less than the 

Remaining Sites Ver$cation Package for the 11 6-F-16 and 100-F-43 Waste Sites 4 
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e~ediation Topographic Plan for t -16 and 100-F-43 

G:\l OOF\O41806F.dwg -\- 

APPROX ORDINARY 
HIGH WATER MARK 

1 16-F-16/100-F-43 
POST EXCAVAION 

-. <. \. 
-. '-. 

_ _ _ _ _  SCALE 1 :  500 - __ __ - 

~ PavedRoads 

Dirt Roads 
- ________ 

1 16-F-16 Outfall Structure & 
100-F-43 Spillway 

Note: 1. Vertical Datum: National Geodetic Survey Datum (NAVD88) 
2. Elevation Contours In 0.5 Meter Intervals. 
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default number of four specified in the S A P  (DOE-RL 2005a); therefore, four final verification 
samples were collected from each of the decision subunits. 

S 

Final cleanup verification sampling was conducted on February 13 and 15,2006 (WCH 2006a, 
2006b), following variance analyses. The final verification samples were submitted to offsite 
laboratories for analysis using approved U. S . Environmental Protection Agency analytical 
methods as required per the S A P  (DOE-RL 2005a). Each verification sample was composed of a 
composite sample formed by combining soil collected at the required number of randomly 
selected locations within each sampling area (excluding the quality assurance/quality control 
samples). 

Due to their immediate proximity and historic functional relationship, the 1 16-F- 16 and 
100-F-43 waste sites were combined into one unit for the purposes of decision unit stratification. 
The combined site included shallow zone and overburden decision units. The shallow zone 
decision unit contained one decision subunit, divided into four sampling areas. The overburden 
decision unit for the site contained one subunit, divided into four sampling areas. All sampling 
areas were hrther divided into 16 sampling nodes each as shown in the sample design 
methodology and sample location figures presented in the calculation briefs in Appendix A. 

This section presents the evaluation of the 1 16-F- 1 6/100-F-43 cleanup verification data for 
comparison with the data quality criteria and RAGS. 

uality Assessment 

A data quality assessment (DQA) is performed to compare the verification sampling approach 
and resulting analytical data with the sampling and data quality requirements specified by the 
project objectives and performance specifications. 

The DQA for the 116-F-16 and 100-F-43 waste sites determined that the data are of the right 
type, quality, and quantity to support site verification decisions within specified error tolerances. 
All analytical data were found to be acceptable for decision-making purposes. The evaluation 
also verified that the sample design was sufficient to support clean site verification. The cleanup 
verification sample analytical data are stored in the Environmental Restoration proj ect-specific 
database prior to archiving in the Hanford Environmental Information System and are included 
within the 95% upper confidence limit (UCL) calculation brief in Appendix A. The detailed 
DQA is presented in Appendix E3. 

Remaining Sites Verykation Package for the 11 6-F-16 and 100-F-43 Waste Sites 8 
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Cesium- 137 
Plutonium-23 9/240 
Strontium-9 0 

Rev. 0 

0.062 (ND) 0.031 (ND) 1.1 0.062 (ND) 0 (<BG) (ND) 
0.043 (ND) 0.054 (ND) 0.025 0.043 (ND) 0.029 (ND) 
0.003 (ND) 0.068 0.18 0.003 (ND) 0 (<BG) (ND) 

95% UCL Statistical Valuesa Hanford Site Cleanup Verification Data Setc 

ontaminants of Concern 95% Upper 

COCS 

Hexavalent 
chromium 
Lead 

The primary statistical calculation to support cleanup verification is the 95% UCL on the 
arithmetic mean of the data. The 95% UCL values for each COC are computed for each decision 
unit (Le., shallow zone and overburden). Prior to calculating the 95% UCL, the individual 
sample results are reviewed and, as appropriate, adjusted per the S A P  (DOE-RL 2005a). This 
process is summarized below. 

(w/kg)  Background (mg/kg) 
Shallow Zone Overburden (mg/kg) Shallow Zone Overburden 

0.39 0.23 NA 0.39 0.23 

4.7 3.1 10.2 4.7 (<BG) 3.1 (<BG) 

For radionuclides, the laboratory-reported value is used in the calculation of the 95% UCL. In 
cases where the laboratory does not report a value for data qualified with a "U" (i.e., less than the 
detection limit), one-half of the minimum detectable activity is used in the calculation of the 95% 
UCL. For nonradionuclides, a value equal to one-half the practical quantitation limit is used for 
data flagged with a "U" (Le., less than the detection limit) in the calculation of the 95% UCL, as 
required by Washington Administrative Code (WAC) 173-340-740[7] [g]. 

-16 and 100-F-43 Cleanup Ve 

COCS Backgroundb 
Shallow Zone verburden 

Statistical calculations for verification data sets are presented in the 95% UCL calculation briefs 
(Appendix A), with results shown in Table 2. The columns on the left side of Table 2 are the 
COCs and the 95% UCL values before subtraction of background. The fourth column of Table 2 
presents the background, where values exist, and the last two columns present the statistical 

Remaining Sites Verijkation Package for the 11 6-F-16 and 100-F-43 Waste Sites 9 
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values adjusted for background, if appropriate, which becomes the cleanup verification data set 
used for further evaluation and modeling. 

Cleanup Verification Model 

Because the statistical values summarized in Table 2 were significantly below generic dose- 
equivalence lookup values, a site-specific cleanup verification model was not developed for the 
1 16-F- 16/100-F-43 waste site combined unit. Evaluation of RAG attainment for radionuclides 
was performed using the generic dose-equivalence lookup values. The model used to develop 
these dose-equivalence lookup values is presented in the RDWRAWP (DOE-RL 2005b). 

EN 

Evaluations in the following sections demonstrate that remedial action at the 1 16-F- 16 and 
100-F-43 waste sites has achieved the applicable RAGs. They address attainment of direct 
exposure RAGs, and groundwater and Columbia River protection RAGs. The third section 
documents application of the WAC 173-340-740(7)(e) three-part test, which is required for 
nonradionuclide COCs only. 

EDIAL AC S A  

Radionuclides 

No radionuclide COCs were detected above background in the cleanup verification data set. 
Table 3 compares the statistically quantified shallow zone (including overburden) radionuclide 
cleanup verification values presented in Table 2 to direct exposure single radionuclide 
15 mredyr  dose-equivalence values and shows the sum of fractions evaluations. The columns 
on the left side of Table 3 are the COCs and the 95% UCL values, corrected for background, as 
appropriate. The fourth column of Table 3 presents the single radionuclide 15 mredyr  dose- 
equivalence activity, and the last two columns present the statistical values divided by the 
dose-equivalence activity. As demonstrated by the summation of these fractions, the cumulative 
dose contributed by residual radionuclide populations will be significantly less than the 
15 mredyr  direct exposure RAG. 

Nonradionuclides 

Direct Comparison to 
nonradionuclide cleanup verification statistical values presented in Table 2 to the direct exposure 
RAGs presented in Table 1. Residual concentrations of hexavalent chromium and lead are less 
than the direct exposure RAGs. 

Gs. Table 4 compares the shallow zone and overburden 

Remaining Sites VerlJZcation Package for the 11 6-F-16 and 100-F-43 Waste Sites 10 
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. 

Direct Exposure RAG 
(mg/kg) 

Rev. 0 

Cleanup 
Verification Data Direct Exposure 

Set RAG Attained?a 

a Single radionuclide 1 5 mredyr  dose-equivalence values and derivation methodology are presented in the Remedial Design 
Report/Remedial Action Work Plan for the 100 Area (DOE-RL 2005b). 
BG = background ND = not detected (in all samples in the data set) 
COC = contaminant of concern UCL = upper confidence limit 

able 4. Attainment of Nonradionuclide 

COC 

I Shallow Zone 

Hexavalent chromium 2. lb 
240' 0.39 Yes 

I Lead 353d I 4.7(<BG) I Yes I 
Overburden I 

Hexavalent chromium 2.1b 
240" 0.23 Yes 

I d  ~ 353d I 3.1 (<BG) I Yes I 
~~ 

a Criterion is comparison to direct exposure RAG. 

Calculation of Hexavalent Chronziurtt Carcinogenic Risk (BHI 2000). 
WAC 173-340-750(3) Method B carcinogenic cleanup limit. based on the inhalation exposure pathway, per 

WAC 173-340-740(3) Method B noncarcinogenic cleanup limit. 
A WAC 173-340-740(3) (1996) value for lead is not available. This value is based on the Guidance Manual for 

the Integrated Exposure Uptake Biokinetic Model for Lead in Children (EPA 1994). 
BG = background 
COC = contaminant of concern 
RAG = remedial action goal 
WAC = Washington Administrative Code 

Noncarcinogenic Hazard Quotient 
WAC 173-340-740(5)(a) and (b) specify the evaluation of the hazard quotient, which is given as 
daily intake divided by a reference dose (DOE-RL 2005b). This evaluation is shown in the 95% 
UCL calculation brief (Appendix A). Hazard quotients were not calculated for lead, as 
concentrations of this COC was not quantified above background levels. The calculated hazard 
quotients for statistical residual hexavalent chromium concentrations in the shallow zone and 

ed. For noncarcinogenic COCs, 
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Cleanup 
Verification Data 

Set 
( W / W  

overburden decision units are 1.6 x 1 0-3 and 9.6 x 1 0-4, respectively. These values are below the 
individual and cumulative RAGs (a hazard quotient of <1 .O in both cases). 

Soil RAG for Soil RAG for 
Groundwater River Cleanup Criteria 

Protection Protection Attained?a 
("lg/kg) ("lg/kg) 

Carcinogenic Risk RAG Attained. For individual nonradionuclide carcinogenic COCs, the 
WAC 173-340-700(3) Method B cleanup limits are based on an individual excess cancer risk of 
1 x The cumulative excess cancer risk for all nonradionuclide carcinogenic COCs must be 
less than 1 x The only carcinogenic nonradionuclide COC at the 116-F-16 site, hexavalent 
chromium, is a carcinogen in the inhalation exposure pathway (lead is not a carcinogen). The 
excess lifetime cancer risk estimate for residual concentrations of this COC in the shallow zone 
and overburden decision units are 1.8 x 1 Oa7 and 1.1 x respectively (Appendix A). These 
values are below the risk limit for individual COCs (1 x 1 0-6) and the cumulative excess 
carcinogenic risk RAG of 1 x 

Hexavalent chromium 0.39 4Ab 2" 

Lead 4.7 (<BG) 10.2d 1 0.2d 

TECTI 

Yes 

Yes 

adionuclides 

No radionuclide COCs were detected above background in verification samples. Therefore, the 
groundwater and liver protection RAGs have been attained. 

Nonradionuclides 

Table 5 compares the nonradionuclide cleanup verification statistical values presented in Table 2 
to the soil RAGs for groundwater and liver protection presented in Table 1. Residual 
concentrations of hexavalent chromium and lead are less than the respective soil RAGs for 
groundwater and river protection. 

Table 5. Attainment of Nonradionuclide Grou 
River Protection 

COC 

r Shallow Zone I 

Remaining Sites Verijication Package for the 11 6-F-16 and 100-F-43 Waste Sites 12 
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Cleanup 
Verification Data 

Set 
(mg/kg) 

able 5. Attainment o onradionuclid 
River Protection 

Soil RAG for Soil RAG for 
Groundwater River Cleanup Criteria 

Protection Protection Attained?a 
(mg/W ( m g k )  

Rev. 0 

Hexavalent chromium 

Lead 

COC 

0.23 4.@ 2c Yes 

3.1 (<BG) 1 0.2d 10.2d Yes 

s 
The WAC 173-340-740(7)(e) three-part test is required for nonradionuclide statistical 
verification data sets. The three-part test consists of the following criteria: (1) the cleanup 
verification statistical value must be less than the most restrictive cleanup level, (2) no single 
detection within the data set can exceed two times the most restrictive cleanup criteria, and 
(3) the percentage of samples in the data set exceeding the most restrictive cleanup criteria must 
be less than 10%. 

Table 6 summarizes the results of the WAC 173-340-740[7]Ce] three-part test for the cleanup 
verification nonradionuclide data sets in comparison to the most restrictive applicable RAG. The 
table lists the most restrictive RAG (from Table l), the statistical value, the maximum detected 
value, the total number of samples collected, and the percentage of samples exceeding the RAG. 
The final column of the table describes the result of applying the three criteria using the values 
listed in the preceding columns. As demonstrated in Table 6, residual concentrations of 
hexavalent chromium and lead in all decision units at the 116-F-16/100-F-43 waste site 
combined unit pass the three-part test in comparison to the most restrictive applicable RAG. 

Remaining Sites Verification Package for the 11 6-F- I 6  and 100-F-43 Waste Sites 13 
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‘OC 

Rev. 0 

Maximum Statistical Detected 
Cleanup Total Restrictive Cleanup 

Applicable Value 

Percentage of 
Cleanup 

Set Exceeding RAG“ 

Cleanup 
Verification Number of Criteria 

Attained? 

Most 

Verification Verification Data Samplesd Value 
(mg/WC (mg/kg) 

RAG” 

I Shallow Zone I 

I Overburden I 
I Yes I I 2f I 0.23 I 0.23 1 5 I 0 Hex a v a 1 en t 

chromiuni 

I Yes I I Lead I 10.2’ I 3.1 I 3.2 I 5 I 0 
a From Table 1, the most restrictive RAG for hexavalent chromium is the soil RAG for protection of the Columbia River and the 
most restrictive RAG for lead is background. 

Criterion is statistical value cannot exceed most restrictive applicable RAG. 
Criterion is no single detection can exceed two times the most restrictive applicable RAG. 
Total number of samples in the decision unit includes field duplicate samples, which are included in the evaluation as separate 

samples. 
e Criterion is percentage of data set exceeding the most restrictive applicable RAG cannot exceed 10%. 

the Remedial Design Report/Renzedial Action Work Plan for the 100 Area (DOE-RL 2005b). 

Exposure Uptake Biokinetic Model f o r  Lead in Children (EPA 1994). 
COC = contaminant of concern 
RAG = remedial action goal 
WAC = Washington Administrative Code 

Soil RAG based on 100 times dilution attenuation factor times the most restrictive surface water quality standard as presented in 

A WAC 173-340-740(3) (1996) value for lead is not available. This value is based on the Guidance Manual f o r  the Integrated 

ENT OF P ~ O T E C T I V E ~  

This remaining sites verification package demonstrates that remedial action at the 1 16-F- 16 and 
100-F-43 waste sites has achieved the RAOs and corresponding RAGS established in the 
Remaining Sites ROD (EPA 1999) and the RDWRAWP (DOE-RL 2005b). The contaminated 
materials from this site have been excavated and disposed at the ERDF. The remaining soils at 
the site have been sampled, analyzed, and evaluated, and the results do not preclude any future 
uses (as bounded by the rural-residential scenario), allow unrestricted use of shallow zone soils, 
and pose no threat to groundwater or the Columbia River. The site has no deep zone; therefore, 
no deep zone institutional controls are required. 

RENCES 

40 CFR 141 , “National Primary Drinking Water Regulations,” Code ofFederal Regulations, 
as amended. 
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DOE/RL-96- 17, Rev. 5, U.S. Department of Energy, Richland Operations Office, 
Richland, Washington. 
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ISC CA S 

The calculations that are provided in the following appendix have been generated to document 
compliance with established cleanup levels. These calculations should be used in conjunction 
with other relevant documents in the administrative record. 
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The following calculation briefs have been prepared in accordance with ENG-1 , Engineering 
Services, ENG- 1-4.5, “Project Calculations,” Washington Closure Hanford, Richland, 
Washington. 

11 6-F-16 Shallow Zone and Overburden Sampling Plan, Calculation No. 0100F-CA-V0241 , 
Rev. 0, Washington Closure Hanford, Richland, Washington. 

11 6-F-16 Outfall Structure Shallow Zone Variance Calculation, Calculation NO. 
0100F-CA-V0255, Rev. 0, Washington Closure Hanford, Richland, Washington. 

11 6-F-16 Outfall Structure Overburden Variance Calculation, Calculation No. 
0100F-CA-V0256, Rev. 0, Washington Closure Hanford, Richland, Washington. 

11 6-F-16 Waste Site Cleanup Ven!j?cation 95% UCL Calculations, Calculation No. 
0100F-CA-V0250, Rev. 0, Washington Closure Hanford, Richland, Washington. 

NOTE: The calculation briefs referenced in this appendix are kept in the active Washington 
Closure Hanford project files and are available upon request. When the project is completed, the 
files will be stored in a U.S. Department of Energy, Richland Operations Office repository. 

Remaining Sites Verification Package for the 11 6-F-16 and 100-F-43 Waste Sites A- 1 
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Project Title: p Job No. 14655 

Discipline Environmental Engineering Calc. No. 0100F-CA-V0241 
Subject 
Computer Program Excel Program No. Excel 2003 

Area 100-F 

11 6-F-16 Shallow Zone and Overburden Sampling Plan 

The attached calculations have been generated to document compliance with established cleanup levels. These 
documents should be used in conjuction with other relevent documents in the administrative record. 

Committed Calculation Ixl Preliminary 

Rev. I Sheet Numbers 

Cover= 1 Sht 
Calc = 2 Shts 

Attach1 = 1 Sht 
Attach2= 1 Sht 
Attach3 = 2 Shts 

Total = 7 Shts 

Originator 

G. CNZ 

Checker 

I 

Superseded Voided 

Reviewer Approval Date 

SIONS 

*Obtain Calc. No. from DIS 

DE01437.03 (1 2/09/2004) 

Remaining Sites VeriJication Package for the I 1  6-F-16 and 100-F-43 Waste Sites A-2 
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i Problem: 

3 

!Calculate and display required sampling nodes in concurrence with 100 Area 
2 SAP DOEIRL-96-22 Rev. 3 for verification and closure. I 

Rev. 0 

4 
5 
6 
7 

9 
10 
11 
12 
13 
I 4  
15 
16 
17 
18 
19 
20 
21 
22 

a 

Wa Closure Hanford 
CALCULATION SHEET 

Originator Date 2/1/2006 Calc. No. 0100F-CA-V0241 Rev 
Project I 1  6-F-I6 Outfall Structure Sample Design Job No. 14655 Checked 
Subject 116-F-I6 Shallow Zone and Overburden Sampling Plan Sheet No. 1 of2 

Given: -SAP (DOE/RL-96-22 Rev. 3) and IG (01 00X-IG-GO001 Rev. 5) requirements 
I 

-Shallow Zone Sampling Area (Surface area of each zone determined from CAD program, 

-Overburden Sampling Area (Surface area of each zone determined from CAD program, 
Attachment 3,  Sht 2 of 2, CAD file IF:020106E, 116-F-16 Outfall Structure Overburden Sampling Plan) 

Attachment 3, Sht 1 of 2, CAD file 1F:020106D, 116-F-16 Outfall Structure Shallow Zone Sampling Plan) 

I 
I 

SAP and IG Requirements: 

Shallow Zon$-Use appendix A of the IG to determine which six of the sixteen will b e  sampled 
I-Develop a 16 node sampling grid for the sampling area 

to collect variance and  clean up verification samples 

-Develop a 16  node sampling grid for the sampling area 

to collect variance and clean up verification samples I I 

I 
Overburden: -Use appendix A of the IG to determine which six of the sixteen will b e  sampled 

8 

23 
24 
25 
26 
27 
28 

/-Develop a 16  node sampling grid for the sampling area 

to collect variance/verification samples 

I 
Deep Zone: '-Use appendix A of the IG to determine which four of the sixteen will be  sampled 

I I I I I 
Determination of Shallow Zone Sampling Grid: I 

29 
30 
31 

I 
Shallow Zone Sampling Grid Area determined from Table 5-1, IG 
Attachment 2,  Number of Decision Subunits Based on Area (Converted to Sq Meters)/ 

I 

Remaining Sites Verijication Package for the I 16-F-I 6 and 100-F-43 Waste Sites 

32 

33 

34 
35 

36 
37 

38 
39 
40 
41 
42 
43 
44 
45 
46 

A-3 

I I I I I I 
Total Area: 1 I 384.29'm2 
Area of Decision Subunits (total area 1 subunit) 1 384.29 rn2 I 

1 I 
96.07 rnL 

6.00 mZ 

~ 

Decision Subunit divided into 4 Sampling Areas: 

Sampling Areas divided into a 16 node grid (node numbers 1-16): 

Nodes to b e  Sampled (as determined from Attachment 1,  Table A-1 , Sample Grid Point Lookup Table) 

I 

I I 
See Attachment 3, Sht 1 of 2, 116-F-16 Outfall Structure Shallow Zone Sampling Plan, 
for Sample Location Table 
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1 
2 
3 
4 
5 
6 
7 

8 

9 
10 

i I 

13 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

39 
40 
41 
42 
43 
44 
45 
46 

12 

14 

3a 

Rev. 0 

i i 1 
I 

Determination of Overburden Sampling Grid: 
1 i 

Overburden Sampling Grid Area determined from Table 5-1, IG 
Attachment 2, Number of Decision Subunits Based on Area (Converted to Sq Meters) 

1 
1 

I 1 

I 1 1 

Total Area: I I 1 1 252.02,m2 
Area of Decision Subunits (total area I subunit) 

Decision Subunits divided into 4 Sampling Areas: 

Sampling Areas divided into a 16 node grid (node numbers 1-76}: 

Nodes to be Sampled (as determined from Attachment 1, Table A-1 , Sample Grid Point Lookup Table) 

252.021 m2 

63.00 m2 

3.93 m2 

I I 1 1 

'See Attachment 3, Sht 2 of 2, 116-F-16 Outfall Structure Overburden Sampling Plan, 
for Sample Location Table 

1 

f 

1 

1 
I 

1 

t 

I 1 

I 
I 

1 

I 
I 

1 
1 

- 1 

Closure Hanford 
CALCULATION SHEET 

Originator G. Cruz Date 21112006 Calc. No. 0100F-CA-V0241 Rev. No. 
Project 116-F-16 Outfall Structure Sample Design Job No. 14655 Checked 
Subject 116-F-16 Shallow Zone and Overburden Sampling Plan Sheet No. 2 of 2 

Remaining Sites Verification Package for the 116-F-16 and 100-F-43 Waste Sites . A-4 
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23 
24 

Rev. 0 

* Note: Grid nodes for each Sampling area in each waste site should be numbered consistently, e.g.. begin numbering 
the nodes in the northwestern-most node, then number consecutively left to right. 1 

ashington Closure Hanford 

f l -  Originator G. Cruz Date 2/1/2006 Calc. No. 0100F-CA-V0241 Rev 
Project 916-F-16 Outfall Structure Sample Design Job No. 14655 Checked 
Subject 116-F-16 Shallow Zone and Overburden Sampling Plan Sheet No1 of 1 

ATTACHMENT 1 

Sample Grid Point Lookup Table. 

I c Areal Area2 Area3 Area4 Area5 Area6 Area? Area8 Area9 Area10 ~ a u , ~  Plan 
I Sampling I Sampling I Sampling I Sampling I Sampling I Sampling I Sampling I Sampling I Sampling I Sampling I 

Remaining Sites Verification Package for the I 16-F-I 6 and 100-F-43 Waste Sites A-5 
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6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

Rev. 0 

Area of Primary Decision Unit (m2) Number of Subunits 
4,394 1 

> I  ,394 to ~2,326 2 
>2,326 to ~3,256 3 
>3,256 to ~4,186 4 
>4,186 to ~9,303 2 
>9,303 to <I 3,024 3 
>13,024 to 46,745 4 
>16,745 to ~20,466 5 

1 
>20,466 ROUNDa (Area/3,720) 

a ROUND is an integer rounding function. 

ashington Closure Hanford 

J / L  
Or i g i na to r 6 rcruz Date 2/1/2006 Calc. No. 0100F-CA-VO241 Rev. No. 0 
Project 1 16-F-I 6 Outfall Structure Sample Design Job No. 14655 Checked 
Subject 116-F-16 Shallow Zone and Overburden Sampling Plan Sheet No. I of 1 

i ATTACHMENT 2 
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Project Title 100 F Area Remedial Action 14655 

Area 100 F 

Discipline Environmental 0. 01 OOF-CA-VO255 

4 6-F-4 6 Outfall Structure Shallow Zone Variance Calculation 

Computer Program MS Excel Program No. Excel 2003 

The attached calculations have been generated to document compliance with established cleanup levels. These calculations should 
be used in conjunction with other relevant documents in the administrative record. 

Committed Calculation Preliminary Superseded Voided 

WCH-DE-018 (04/14/2006) *Obtain Calc. No. from R&DC and Form from lntranet 

Remaining Sites VeriJLication Package for the 116-F-16 and 100-F-43 Waste Sites A-9 
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CALCULATION SHEET 
Washington Closure Hanford 

Originator R. T. Coffman Date 5/9/2006 Calc. No. 0100F-CA-V0255 Rev. No. 0 
Project 100-F Remedial Action Job No. 14655 Checked S. W. Callison ~ W U  Date &&& 
Subject 1 16-F-16 Outfall Structure Shallow Zone Variance Calculation Sheet No. 1 of 2 

~ 

Conclusion: 
The required number of samples calculated (Isample) for each decision sub-unit is less than the default 
number (4 samples) specified in the DOE/RL-96-22, Rev 4. Therefore, the default number of samples will be 
collected from each shallow zone decision sub-unit. 

Problem: 
Calculate the number of close out samples required for 116-F-8 Outfall Shallow Unit verification sampling as 
required in "I00 Area Remedial Action Sampling and Analysis Plan" (DOE/RL-96-22, Rev 4) and "Instruction 
Guide for the Remediation of 100 Areas Waste Sites" (01 00X-IG-GO001 , Rev 5). 

Given: 
I) Sample locations for the 116-F-16 Outfall Shallow Decision Unit are identified on the 116-F-16 Outfall 
Shallow Zone Sample Design, Calculation number 0100F-CA-V0241, Rev. 0. 
2) Lookup values from DOE/RL-96-22, Rev 4. 
3) Sample Design requirements from DOE/RL-96-22, Rev 4 and 0100X-IG-G0001 , Rev 5. 
4) Field sampling information from sampling logbook EL-I 174. 

Solution: 
%lculation methodology is described in Appendix A of DOE/RL-96-22, Rev 4. Data from attached worksheets 
xe  used to calculate the required number of closeout samples. Variance calculation is based on the same 
hree isotopes used to develop the statistical approach in DOE/RL-96-22, Rev 4. The statistical design is 
lased on the premise that these isotopes are the predominant components of the contamination and are 
.epresentative of the contamination distribution. 

Sheet No. Contents Topic 
1 Calc. Summary Summary of Calc Brief 
2 Shallow Zone Required Number of Samples Calculation 

Remaining Sites Verificatiorz Package for the I 16-F-16 and 100-F-43 Waste Sites A-10 
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Washington Closure Hanford 
CALCULATION SHEET 

0 1 00F-CA-V0255 Rev. No. 0 Originator R. T. Coffman Date 5/9/2006 Calc. No. 
Project 100-F Remedial Action Job No. 14655 Checked S. W. Callison j t ~ v  Date &,/b[ob 
Subject Sheet No. 2 of 2 1 16-F-16 Outfall Structure Shallow Zone Variance Calculation 

1 Statistical Evaluation of Analytical Data 
2 

3 The required number of samples resulting from the calculation is highlighted at the bottom of the page. 
4 Each value is reflective of the specific analyte evaluated. 
5 The highest value of the three evaluations is used to determine the required number of samples as compared 
6 against the default of four. 
7 Sample locations are from Calculation 0100F-CA-VO241. 
8 Mean, Standard Deviation, t , and Number of Samples formulas are from DOEIRL-96-22, Appendix A. 

11 Decision Unit: 116-F-16 Outfall Structure Shallow Zone 
12 Samples values from GEA analysis 
13 Sample Areas ,A1 thru A4 
14 Sample # Sample Date Location Cobalt-60 Q Cs-137 Q Europium-I52 Q 

10 

Constituent 

Remaining Sites Verification Package for the 116-F-16 and 100-F-43 Waste Sites A-11 
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Title 100 F Area Remedial Action 655 

rea 100 F 

Discipline Environmental 0. 01 00F-CA-V256 

1 16-F-1 6 Qutf'all Structure Over 

er Program MS Excel 

The attached calculations have been generated to document compliance with established cleanup levels. These calculations should 
be used in conjunction with other relevant documents in the administrative record. 

Committed Calculation Preliminary E] Superseded 

WCH-DE-018 (04/14/2006) *Obtain Calc. No. from R8DC and Form from lntranet 

Remaining Sites Verification Package for the 11 6-F-16 and 100-F-43 Waste Sites A-12 



Attachment to Waste Site Reclassification Form 2006-039 Rev. 0 

1 

2 
7 

4 

5 

6 

7 

a 
9 

10 

11 

12 

13 

14 

15 

16 

17 

78 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

CALCULATION SHEET 
ashington Closure Hanford 

Originator 
Project 
Subject 

R. T. Coffman Date 5/9/2006 Calc. No. 0100F-CA-V0256 Rev. No. 
100-F Remedial Action Job No. 14655 Checked S. W. Callison &&Laate . ._ - 

1 16-F-16 Outfall Structure Overburden Variance Calculation Sheet No. 

0 

1 of2 
Q f 3 m  

Conclusion: 
The required number of samples calculated (1 sample) for each decision sub-unit is less than the default 
number (4 samples) specified in the DOEIRL-96-22, Rev 4. Therefore, the default number of samples will be 
collected from each overburden decision sub-unit. 

Problem: 
Calculate the number of close out samples required for 1 16-F-16 Outfall Structure Overburden Unit verification 
sampling as required in "100 Area Remedial Action Sampling and Analysis Plan" (DOEIRL-96-22, Rev 4) and 
"Instruction Guide for the Remediation of 100 Areas Waste Sites" (0100X-1G-GO001, Rev 5). 

Given: 
I ) Sample locations for the 1 16-F-16 Outfall Structure Overburden Decision Unit are identified on the 
1 16-F-16 Outfall Structure Overburden Sample Design, Calculation number 01 00F-CA-V0241, Rev. 0. 
2) Lookup values from DOEIRL-96-22, Rev 4. 
3) Sample Design requirements from DOEIRL-96-22, Rev 4 and 01 00X-lG-G0001, Rev 5. 
4) Field sampling information from sampling logbook EL-1 174. 

Solution: 
Calculation methodology is described in Appendix A of DOE/RL-96-22, Rev 4. Data from attached worksheets 
are used to calculate the required number of closeout samples. Variance calculation is based on the same 
three isotopes used to develop the statistical approach in DOEIRL-96-22, Rev 4. The statistical design is 
based on the premise that these isotopes are the predominant components of the contamination and are 
representative of the contamination distribution. 

Sheet No. Contents Topic 
I Calc. Summary Summary of Calc Brief 
2 Overburden Required Number of Samples Calculation 
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Washington Closure Hanford 
CALCULATION SHEET 

Date 5/9/2006 Calc. No. 01 00F-CA-V0256 Rev. No. 0 Originator R. T. Coffrnan 
P roj e et 100-F Remedial Action Job No. 14655 

Subject 1 16-F-16 Outfall Structure Overburden Variance Calculation Sheet No. 2 of 2 
Checked S. W. Callison J ~ J L  Date &.= j71d 

1 Statistical Evaluation of Analytical Data 

3 The required number of samples resulting from the calculation is highlighted at the bottom of the page. 
4 Each value is reflective of the specific analyte evaluated. 
5 The highest value of the three evaluations is used to determine the required number of samples as compared 
6 against the default of four. 
7 Sample locations are from Calculation 01 00F-CA-V0241. 
8 Mean, Standard Deviation, t , and Number of Samples formulas are from DOURL-96-22, Appendix A. 

1 1  Decision Unit: 116-F-16 Outfall Structure Overburden 
12 Samples values from GEA analysis 
33 Sample Areas A I  thru A4 
14 Sample # Sample Date Location Cobalt60 Q Cs-137 Q Europium-I52 Q 

2 

10 

Constituent 

_ _ - - ~  
. . . . . . . . . . . . . . . . . . . . .  

1 16-F-16 Outfall Overburden 
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Project Title 
Area , 

Discipline 
Subject 
Computer Program 

The attached calculations have been generated to document compliance with established cleanup levels. These 
calculations should be used in conjunction with other relevant documents in the administrative record. 

1 
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RS 

Rev. 0 

100-F Area Field Remediation Job No. 14655 
100-F 
Environmental 'Calc. NO. 01 OOF-CA-VO25O 
1 16-F-16 Waste Site Cleanup Verification 95% UCL Calculations 
Excel Program No. Excel 2003 

Committed Caicuiation fxl Preliminary Superseded Voided 

Checker Reviewer Approval Date 

1. M. Blakley 1 L. M. Rittmer S. W. Callison 
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1 

CALCULATION SHEET 
Washinaton Closure Hanford 

Purpose: 
Calculate the 95% upper confidence limit (UCL) values to evaluate compliance with cleanup standards for the subject site. Also, 
calculate the carcinogenic risk for applicable nonradionuclide analytes, perform the Washington Administrative Code (WAC) 173- 
340-740(7)fe) 3-part test for nonradionuclide analytes and calculate the relative percent difference (RPD} for primary-dupiicate and 

Rev. 0 

G IvenlReferences: 
1) Sample Results (Aaachment 1 ). 
l2) Background values and remedial action goats (RAGS) are taken from DOE-RL (2005b), DOE-RL (ZOOI), and 

3) DOE-RL, 2001 , Hanford Site fhckgmund: Pad 1, Soil Background for Nonradioactive Analytes , DOEIRL-92-24, Rev. 4, 
US. Department of Energy, Richland Operations Office, Richland, Washington. 

Ecology (2005). 

Oriainator J. M. Caoron Dale 05/08/06 
dation Job No. 14655 F;rgwt ~ W - F  AA P G i C  

Subject 116-F-16 Waste Site Cleanup Verification 95% UCL Calculations 

Calc. No. 01 OOF-CA-V0250 Rev. No. 0 
Checked T. M. Blakley 

Date No. 

7 
8 
9 

10 
11 
12 
33 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

Table of Contents: 
Sheets 1 to 3 - Calculation Sheet Summary 
Sheets 4 to 5 - Calculation Sheet 116-F-16 Shallow Zone Sample Data 
Sheets 6 to 7 - Calculation Sheet 1 16-F-16 Overburden Sample Data 
Attachment I - 1 16-PI 6 Verification Sampling Resufts (2 sheets) 

50 
51 
52 
53 
54 
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1 * 
5 

t 

CALCULATION SHEET 
Washinoton CIasure Uanford 

'Methodology: 
For nonradioactive anawes with 550% of the data below detection limits and ail radionuclide analytes, the statistical value 
catculated to evaluate the etfectlveness of cleanup is the 95% UCL. The 95% UCL values were calculated only for the site COPCs 
(as identified in the SAP [DOE-RL 2OOSaJ). For nonradioactive analytes with >50% of the data below detection limits, the maximum 
detected value for the data set is used instead of the 95% UCL. 

Originator Date 05/08/06 
Project Job No. 74655 

Subject 116-F-16 Waste Site C?eans  Verification 95% UCL Calculations 

'For nonradionuclides, the WAC 173-340 statistical guidance suggests that a test for distributional form be performed on the data 
and the 95% UCL calculated on the appropriate distribution using Ecology software. For nonradionuclide small data sets (n c 10) 
and all radionuclide data sets, as for the subject site, the calculations are performed assuming nonparametric distribution, so no 
tests for distribution are performed. Fur nonradionuclide data sets of ten or greater, distributional testing and calculation of the 
95% UCL is done using Ecology's NlTCAStat software (Ecology 1993). 

Rev. 0 

Wc. No. 0100F-CA-VO250 Rev. No. 0 
Checked T. M. fUaWey&@ Date 

Sheet No. U 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3% 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 

All nonradionuclide data reported as being undetected are set to W the detection limit value for calculation of the statistics (Ecology 
1993). For radionuclide data, calculation of the statistics was done on the reported value. In cases where the laboratory does not 
report a value below the minimum detectabfe activity (MDA), half of the MDA is used in the calculation. For the statistical 
evaluation of duplicate sample pairs, the samptes are averaged before being included in the data set, after adjustments for 
censored data as described above. 

The WAC 173-340-740(7)fe) %part test is performed for nonradionuclide anatytes only and determines if: 
1) the 95% UCL exceeds the most stringent cleanup limit for each COPCICOC, 
2) greater than 10% of the raw data exceed the most stringent cleanup limit for each COPC/COC, 
3) the maximum value of the raw data set exceeds two times the most stringent cleanup iirnit for each COPCICOC. 

The WAC 173-340-740(T)(e) 3-part test is not performed for data sets where the statistical value defaults to the maximum value, a: 
direct comparison of the maximum against site RAGS (within the RSVP) is more conservative. 

The RPD is calculated when 90th the primary value and the duplicate are above detection limits and are greater than 5 times the 
target detection lim't (TDL). The TDL is a laboratory detection limit pre-determined for each analytical method, listed in Table 11-1 0' 
the SAP (DOE-RL 2005a). Where direct evaluation of the attached sample data showed that a given analyte was not detected in 
the primary andor duplicate sample, further evaluation of the RPD value was not performed. The RPD calculations use the 
foliowing formula: 

RPD =[ ~M-S~/((M+S}/2)]*100 

where, M = main sample value S = split {or duplicate) sample vafue 

For quality assurance/quallty control (QNQC) split and duplicate RPD calculations, a value less than 30% indicates the data 
zompare 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 regulatory split sampies were 
:ollec!ed for cleanup veriticatjon of the subject site. Additional discussion is provided jn the data quality assessment section of the 
spplicable RSVP, as necessary. 
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1 
2 
3 
4 
5 
6 
7' 
a 
9 
10 
11 
72 
13 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

27 
28 
29 
30 

Washinaton Closure Hanford CALCULATION SHEET 

Originator J. M. capro;J& 6 Date 05/08/06 Caic. No. 01M.)F-CA-V0250 Rev. No. 0 
Project 100-F Area ield Remediz 
Subject 1 16-F-16 Waste Site CIea 

Summary (continued) 
Results: 
The results presented in the summary tables that follow are for use in the RSVP for this site. 

Results Summary 

/Lead 
BG = background 
U = undetgcted (in all samples submitted to the primary laboratory) 

WAC 173-340 Evaluation (Shallow Zone} 

3-Part Test: 
95% UCL > Cleanup Limit? 
> 10% above Cleanup Limit? 
my sample > 2x Cleanup Limit? 

NO 
NO 
NO 

Ail nonradionuclide COPC concentrations salisfy the 3-pad 
test criteria. 

Risk Estimate: 
Nonrad noncarcinogenic index sum: 1.6E-03 
Nonrad carcinogenic risk: 1 BE-07 

Retative Percent Difference Results 
Relative percent difference analysis was not 
required for any ptimaryciupticate or primav- 
split sample pairs. 

WAC 173-340 Evaluation (Overburden) 

3-Part Test: 
95% UCL > Cleanup Limit? 
z 10% above Cleanup Limit? 
Any sample > 2x Cleanup Limit? 

NO 
NO 
NO 

All nonradionuclide COPC concentrafions satisfy the 3- 
part test crileria. 

Risk Estimate: 
Nonrad noncarcinogenic index sum: 
Nonrad carcinogenic risk: 

Remaining Sites Verification Package for the 11 6-F-16 and 100-F-43 Waste Sites 
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Duplicate of 
5 J117Nt8-It- 
6 A2 
7 A3- ’ 

8 A4 

CALCULATION SHEET 

Sampte Cesium-137 f ~tutoniurn-239/2~ Strontium-90 
Number Date pCVg 10 MDA 1 p CUg 1 Q I MDA pC2g 1 Q MOA ’ 

0 ! U I 0.35 0230 ______ -0.032 ! U 
J1 17p2 

J117N9 
Jf l7W a1 512m 0 u 0.50 -0.028 I tJ 0.29 __ 

0.13 0 LJ 0.43 J117P1 1 a1 5/2m . U I 0.13 

Jt17N8 __ 2/ 1 moo6 0.090 u 0.090 

a1 512006 

-0.016 I c )  i 0.32 

Rev. 0 

9 Statistical Computation lnput Data 
HElS Sample /Cesium1 37 i 

16 Statistleal Computations 

Ceslum-137 Plulonlum-2391240 Strontium-90 

42 Note: Radiological analyikal methods use stafistikalfy-determined floating caibralion curves that are not forced through the origin; lherefore, 
43 
4 HElS = Hanford Environmental Information System 
45 MDA = minimum detectaba aWRY 
46 NA = not applicable 

negative values are routlnety reported for undetected analytes. Thb does not diminish ttpe usability of the data. 
Q =qualifier 
RPD = relative percent difference 
TDL = target detection limit 

U = undetected 
UCL = upper confidence limit 
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3.9 i 

CALCULATION SHEET 

---_I________. 

Rev. 0 

Originator Date 05/08/06 Cab. NO. 07OOF-CA-VO250 Rev. No. 

Sheet No. 
Project JobNo. 14655 Checked T. M. B l a k l e y w  DBte 

Subject 176-F-16 Waste Site Cleanup Verification 95% UCL Calculations 

I Small data set. Use I nonparametric z-stat. 
95% UCL value based on data set* Use 

nonparametric z-stat. I 

.. . 
---_--I--_- _---_---_I. 

31 NA 
32 RISK EVALUATION 

353 33 WAC 173340 Non-Carcinogenic Clsanup: 
Hazard quotient for each nonradiwluclide: 34 0 

35 WAC 173340 Carcinogenic Cbanup: NA 
36 Risk for each carcinogenic nonradionuclide: 0 

37 
38 Hazard quotient sum: 1 the most striwnt cleanup WAC 173-340 Spart test is 

----I- - -----_I-...--L--._- _----_____--. 240 

__ .____ 

The data set meels the 3-part Because all values are below' 
test c4teria when compared to background t10.2 mgkg}, We 

YES , WAC 173-340 Compliance? 

29 Caminooenir. risk sum: i.8E-07 limit not r@niiircsd 

PQL = p w c l i l  quantihtion limit 

RAG = remedial action goal 
RPD = dative percent difference 

TDL = targel detection limit 

UCL = upper confidence limit 
WAC = Washington Administlalive 

53 BG = background ' 
54 GW = groundwater 0 = q w w  U = undetected 
55 HElS = Hanford Environmental Information System 
56 NA = not applicable 
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Sampte Cesium-137 Plu~onium-239/240 StrontSurn-!Nl 

0.065 1 
i-- -------- 0.07T . " 

10 Sampfing HEIS 
pcilg 

- 
1--1--.----" .---_--.-I_-_- 

Rev. 0 

CALCULATION SHEET 

Originator Date 05/08/06 CalC. NO. 0100FGA-VWS Rev. No. 
Projfst JobNo. 14655 

Sub)ect 116-F-16 Waste Site Cleanup Verification 95% UCL Calculations 

Remaining Sites Verijkatiorz Package for the 116-F-16 and 100-F-43 Waste Sites A-2 1 
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33 
34 
35 
36 

CALCULATION SHEET 
Wasbinaton Ciosure Henford 

353 

2.7 NA 

--_-_----_.^-.__ ___. -__-_- WAC 173-340 Nan-Carcinogenic Cleanup: 240 
Wizard quotient for each nonradionuclide: 9.6Ee .____-_-___ 0 - 

WAC 173-340 Carcinogenic Cleanup: .----II_.-~-- 

Risk for each carcinogenic nonradionucfide: 1.1E-07 0 

Rev. 0 

, 
173340 Compliance? 

9.6E-04 
1.1E-07 

Originator J. M. Capron s " * ~  Date 05/08/06 CAC. NO. 0100F-CA-VO250 
Project 1 W-F Area Field Remediation 
Subject 11 6-F-16 Waste Site Cleanup Verification 95% UCL Calculatiofis 

Jab No. --"-%.655 Checked '-($ 

The data set meets the 3-part Because all values are below 
tast criteria when compared to background (10.2 rng/kg), the 

the most stringent cleanup WAC 173-340 3-part test is 
limit. not required. 

1 11 6-F-16 Overburden Sample Data (continued) 
Hexavalent Chromium Lead 

mg/kg Q i  PQL i Q i PQL mgkg 
OB= --_I- !!---J!:*2 _.________ 3.2 1 0-33_- 

0.22 3.1 f , u 0.22 i 

J117P5 2/13/2oofi A3 - --.- ~ _-*-.-.- 7 
8 A4 3117P6 1 2/13/2006 0.22 u 0.22 

41 Sampfing HElS 
42 h a  Number 

J117P3 4 3  
Duplicate of Jt 17p7 

45 Split of J117P3 1 J117X4 

A1 -.....-.-.---- 

I--. 44 -...2l!?E. 1 

16 Staristical Computations 
17 Hexavafent C h m i u m  Lead 

1 

Small data set. U s e  
nonparametric z-stat. 

95% CICL value based on srna'l data 
nonparametric t-stat. 

Most Stringent Cleanup Limit for 2 River Proteclior, 10.2 BG'GW ' River 
27 nonradionuclids and RAG type 
28 WAC 173-340 &PART Test 
29 
30 
31 
32 RISK EVALUATION 

Protection 

95% UCL > Cleanup Umit? 
> 10% above Cleanup Limit? 

Any sarnpte > 2X Cleanup Limit? 

sample f Hexavalent Chromium i Lead 
Date mgkg ' Q '  PQL f mgl kg I Q  PQL 

0.33 2/f 3/2006 

2/13/2OU6 0.22 i u ; 0.22 3.1 0.33 
0*22--u -..-.-- 5.22 --.-- J ..---. %?LA I.-I 

-._.--_+ --.ll-..l..-.ll-̂ -.-̂  
2 1  3/06 0.350 I U 1 0.350 3.8 1.1 

46 TDL 0.5 1 5 
47 

limit 

Yes (continue) 1 _______.,__,_I___" ._.....-___- Both > PQL? 

RPD 

Duplicate ---c--L----- 
_---I No-Stop (acceptable) 

Analysis - 

54 GW = groundwater Q = qualifie: U = undetected 
55 HEIS'= Hanford Environmental Information System 
56 NA = not appticabk 

RAG = remedial action goal 
RPD = rgiative percent difference 

UCL = upper confidence limit 
WAC = Washington AdrMistrative Code 

50 
51 
52 

Remaining Sites Verification Package for the I 1  6-F-I 6 and 100-F-43 Waste Sites 

. .. - 
' PQL7 No-Stop {acceptable) Y e s  (continue) 

---..--...-.--.--.--.---._Il_____._X- I---- __ .,..... -.-.-.-- 
Both > SxTDL? WStop (acceptable) __-- ..., .- Split Analysis 

RPD - 
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The data quality assessment (DQA) completes the data life cycle (i .e., planning, implementation, 
and assessment) that was initiated by the data quality objectives process. The DQA includes a 
review of the field logbook information (WCH 2006a, 2006b) to verify sample location, date, 
and time. It also involves a scientific and statistical evaluation of the data to determine if they 
are of the right type, quality, and quantity to support their intended use for closeout decisions. 

This DQA was performed in accordance with ENV-1, Environmental Monitoring and 
Management. Specific data quality objectives for the site are found in the 100 Area Remedial 
Action Sampling and Analysis Plan ( S A P )  (DOE-RL 2005a). The DQA is based on the 
guidelines presented in Guidance for Data Quality Assessment (EPA 2000). Statistical tests used 
in this DQA were performed as specified in the S A P  and the Remedial Design Reportmemedial 
Action Work Plan for the 100 Area (RDR/RAWP) (DOE-RL 2005b). 

Prior to performing statistical tests, the field logbooks (WCH 2006a, 2006b), sample design 
(Appendix A), and sample analytical data are evaluated. A portion of the cleanup verification 
sample analytical data are validated for compliance requirements (DOE-RL 2005a). Data 
evaluation is performed to determine if the laboratory carried out all steps required by the SAP 
and the laboratory contract governing the conduct of analysis and reporting of the data. This 
evaluation also examines the available laboratory data to determine if an analyte is present or 
absent in a sample and the degree of overall uncertainty associated with that determination. Data 
validation is done in accordance with validation procedures (BHI 2000a, 2000b) as part of data 
evaluation. After data evaluation and validation, the appropriate statistical analyses are 
performed on the adjusted raw analytical data (Appendix A) to determine statistical values for 
each contaminant. The cleanup verification sample analytical data are stored in the 
Environmental Restoration project-specific database prior to archiving in the Hanford 
Environmental Information System and are included within the 95% upper confidence limit 
(UCL) calculation brief in Appendix A. 

All verification samples are subject to laboratory-specific quality assurance (QA) requirements, 
including instrument procurement, maintenance, calibration, and operation. Additional 
laboratory quality control (QC) checks are performed, as appropriate, for the analytical method 
at a rate of one per sample delivery group (SDG), or one in 20, whichever is more frequent. 
Laboratory internal QC checks include the following: 

Laboratory Contamination. Each analytical batch contains a laboratory (method) blank 
(material of similar composition as the samples with knowdminimal contamination of the 
analytes of interest) carried through the complete analytical process. The method blank is 

Remaining Sites Verification Package for the I 16-F-16 and 100-F-43 Waste Sites B-1 
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used to evaluate false-positive results in samples due to contamination during handling at the 
laboratory. 

Analvical Accuracy. For most analyses, a known quantity of representative analytes of 
interest (matrix spike/matrix spike duplicate [MSMSD]) is added to a separate aliquot of a 
sample from the analytical batch. The recovery percentage of the added MS is used to 
evaluate analytical accuracy. For analyses not amenable to MS techniques (e.g., g a m a  
energy analysis) or where analytical recovery is corrected via internal standards (e.g., alpha 
spectral analyses), accuracy is evaluated from recovery of the QC reference sample (e.g., 
laboratory control spike or blank spike sample). 

Analvical Precision. Separate aliquots removed from the same sample container (replicate 
samples) are analyzed for each analytical batch. The replicate sample results (evaluated as 
relative percent differences [RPDs]) are used to assess analytical precision. 

QC Reference Samples. A QC reference sample is prepared from an independent standard at 
a concentration other than that used for calibration, but within the calibration range. 
Reference samples provide an independent check on analytical technique and methodology. 

Laboratories are also subject to periodic and random assessments of the laboratory performance, 
systems, and overall program. These assessments are performed by the Washington Closure 
Hanford QA group to ensure that the laboratories are performing within laboratory contract 
requirements. 

After sampling was completed, all of the fixed-base laboratory data from SDG KO228 were 
submitted for third-party validation to Level C per ENV-1-2.12, “Data Package Validation.” 
Level C validation procedures are specified in Data Validation Procedure for Radiochemical 
Analysis (BHI 2000b) and Data Validation Procedure for Chemical Analysis (BIB 2000a). 

Use of Level C validation procedures was included in the review of the following items, as 
appropriate, for each analytical method: 

Sample holding times 
Method blanks 
MSMSD recovery 
Surrogate recovery 
Sample replicates 
Associated batch laboratory control sample results 
Data package completeness 
Achievement of required (or contractual) detection limits (RDLs). 

Data flagged by the validator as estimated (i.e., “J”) indicate that the associated concentration is 
an estimate, but that the data may be used for decision-making purposes. Data flagged as below 

Remaining Sites Verijkation Package for the 11 6-F-16 and 100-F-43 Waste Sites B -2 
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detection limits (Le., "U") indicate the contaminant was analyzed for but not detected, and the 
concentration is below the minimum detectable activity (MDA) for radionuclides or the practical 
quantitation limit (PQL) (Le., reporting limit) for nonradionuclides. For nonradionuclides, 
nondetects are reported at the PQL. For radionuclides, nondetects report the actual value 
obtained from analysis (positive or negative but less than the MDA) except for limited analyses 
where no value can be calculated. In these cases, the MDA is reported. This situation is 
applicable for sample results that are below detection limits. All other validated results are 
considered to be accurate within the standard errors associated with the methods. 

The adequacy of laboratory QNQC was evaluated for precision, accuracy, completeness, and 
RDLs pursuant to the S A P  (DOE-RL 2005a). The organization perforrning the data validation 
reported that, of the data given formal validation, the laboratory met the standards for 
performance for precision (+30%), accuracy (+30%), and completeness (>go%). Comparison of 
the RDL with the respective MDA or PQL is discussed in the following section. 

SDG K0228, a validated SDG, contains six samples (J117N8, J117N9, J117P0, J117P1, J117P2, 
J118J1). Sample J118J1 is the equipment blank and sample J117P2 is a duplicate of sample 
J117N8. A summary of deficiencies noted during validation follows. 

es. Third-party validation noted no major deficiencies. A minor deficiency was 
noted in that potassium-40 was found in the equipment blank and had an RPD value of 43% 
between the primary and lab duplicate. Third-party validation did not apply any qualification 
to the potassium-40 data in SDG K0228. The field sample data are useable for decision- 
making purposes. 

es. Third-party validation noted no major or minor deficiencies. 

The following paragraphs include a data evaluation of the remaining verification sample SDGs 
for the 116-F-16/100-F-43 waste site combined unit. Those SDGs are J00060, J00062, and 
K0223. SDG J00060 consists of one sample (J117X4), a split of sample J117P3. SDG J00062 
consists of one sample (J117X3), a split of sample J117N8. SDG KO223 consists of five field 
samples (Jl17P3 to 7), of which sample J117P7 is a duplicate of sample J117P3. 

The context for assessing the data includes evaluating the sample data using the statistical 
methodology of the SAP (DOE-RE 2005a) (included in the calculation brief in Appendix A) and 
a comparison of analytical results to the parameters as specified in the SAP. This section 
summarizes the results of the comparison and presents an evaluation of the affected data. 

Any data anomaly that causes final data to be qualified as rejected (R flagged) is considered a 
major deficiency. No major deficiencies were identified in the data. 

Remaining Sites Verification Package for the 11 6-F-16 and 100-F-43 Waste Sites B -3 
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All of the method-specific holding times were met for all samples in 
the 1 16-F- 16/100-F-43 data set. 

lanks. The method blank is used to evaluate false-positive results in samples due to 
contamination during handling at the laboratory. 

es. All of the method blank results in the radionuclide data were within the 
acceptance criteria. 

es. All of the method blank results in the radionuclide data were within the 
acceptance criteria. 

veries. Recovery of spiked analytes in the MSMSD pair is used to evaluate 
method efficiency and the effect of the matrix on an environmental sample. 

es. All MSMSD recoveries for radionuclide analytes were within acceptance 
cn t en a. 

es. A lead chromate spike is often used when evaluating insoluble substrates, 
such as dried paint, for hexavalent chromium. In several of the SDGs, the lead chromate spike 
recovery was low. This parameter is not usually reported with soil samples and is only 
commented on here because the laboratory made a similar comment. The insoluble forms of 
hexavalent chromium are not of primary concern on the Hanford site. The typical matrix spike 
(soluble) and matrix spike duplicate were within acceptance criteria. The data are useable for the 
intended purpose. 

Reported analytical detection levels for nondetected analytes were 
compared to the RDLs specified in the SAP (DOE-RL 2005a). When detected results were 
obtained, evaluation of detection limits was not performed. The data validation and 
supplemental data evaluation noted any analyses in which the detection limit (MDA or PQL) was 
above the SAP RDLs for nondetected analytes. 

es. All of the reported MDAs are sufficiently low for decision-mahng purposes. 
All values meet the site cleanup criteria as demonstrated in the calculation briefs (Appendix A) 
and discussed in this remaining sites verification package. 

onra es. All of the reported MDLs are sufficiently low for decision-making purposes. 
All values meet the site cleanup criteria as demonstrated in the calculation briefs (Appendix A) 
and discussed in this remaining sites verification package. 

Analytical accuracy and precision were evaluated by 
examination of the RPD of the main, duplicate, and split samples (Appendix A). Only the 
contaminants of concern (COCs) detected at five times the detection limit (or greater) are used 
for data analysis with respect to accuracy and precision. 
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Equipment Blank 

es. RPDs for the radionuclide analytes were not calculated because an evaluation of 
the data shows none of the analytes were detected in both the main and duplicate (or split) 
sample at more than five times the target detection limit. 

Main Sample Duplicate Split 

J117P3 J117P7 J117X4 

es. RPDs for the nonradionuclide analytes were not calculated because an 
evaluation of the data shows none of the analytes were detected in both the main and duplicate 
(or split) sample at more than five times the target detection limit. 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. 

Field QNQC measures were used to assess potential sources of error and cross contamination of 
soil samples that could bias results. Field QNQC samples listed in the field logbooks (WCH 
2006a, 2006b) are summarized in Table €3-1. All main and QNQC sample results are presented 
in Appendix A. 

ary of 

I J118J1 I J117N8 I J117P2 I J117X3 I 

Field duplicate samples were collected to provide a relative measure of the degree of local 
heterogeneity in the sampling medium, unlike laboratory duplicates that are used to evaluate 
precision in the analytical process. The field duplicates are evaluated by computing the RPD of 
the duplicate samples for each COC. Only analytes with values above five times the detection 
limits for both the main and duplicate samples are compared. The 95% upper confidence limit 
(UCL) calculation briefs in Appendix A provide details on duplicate pair evaluation and RPD 
calculation. The data are suitable for the intended purpose of cleanup verification. 

Split samples were collected to provide a relative measure of the degree of variability in the 
sampling, sample handling, and analytical techniques used by commercial laboratories. The 
field main and split samples are evaluated by computing the RPD of the split samples for each 
COC to determine the usability of the verification data. The US. Environmental Protection 
Agency Contract Laboratory Program duplicate sample comparison methodology, USEPA 
Contract Laboratory Program National Functional Guidelinesfor Inorganic Data Review (EPA 
1994), is used as an initial test of the data from the splits. Only analytes that had values above 
five times the contractual RDL for both the main and split sample were compared. The 
95% UCL calculation brief in Appendix A provides details on split pair RPD calculation. RPDs 
for the split samples were not calculated because an evaluation of the data shows none of the 
analytes were detected in both the main and split sample at more than five times the target 
detection limit. 
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The DQA for the 116-F-16 and 100-F-43 waste sites determined that the data are of the right 
type, quality, and quantity to support site cleanup verification decisions within specified error 
tolerances. The evaluation verified that the sample design was sufficient for the purpose of clean 
site verification. All analytical data were found to be acceptable for decision-making purposes. 
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