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1.0 INTRODUCTION 

This Data Quality Assessment (DOA) has been prepared to support the vadose zone 
characterization component of the 100-K remedial investigation and feasibility study (RI/FS). 
The DOA was performed in accordance with EPA/240/B-06/002, Data Quality Assessment: 
A Reviewer's Guide, and EPA/240/B-06/003, Data Quality Assessment: Statistical Methods for 
Practitioners. The contents of this DOA specifically address laboratory quality control (QC) 
results. The laboratory QC results were evaluated against the requirements and guidelines 
provided in DOE/RL-2009-41, Sampling and Analysis Plan for the 100-K Decision Unit 
Remedial Investigation/Feasibility Study (SAP) and the associated change notice 
(TPA-CN-357). 

Table 1 presents information on the analytical laboratories whose work was reviewed. Table 2 
presents a summary of the analytical methods. 

Table 1. Analytical Laboratories. 

Name Address 

Lionville Laboratory, Inc. 
208 Welsh Pond Road, 
Exton, Pennsylvania 19341 

Eberline Analytical 2030 Wright Avenue, 
Corporation/Eberline Services Richmond, California 94804 

2800 George Washington Way, 

Test America Laboratories 
Richland, Washington 99354 

13715 Rider Trail North, 
Earth City, Missouri 63045 

Table 2. Laboratory Analytical Methods. (2 Pages) 

Parameter Analytical Method 

ICP Metals 
EPA Method 6010 a 

EPA Method 6020 

Mercury EPA Method 7471 B 

Hexavalent chromium (Cr-VI) EPA Method 7196A 

Anions EPA Method 300.0 

Nitrate/nitrite 
EPA Method 353.1 
EPA Method 353.2 

Volatile organic compounds EPA Method 82608 

pH 
EPA Method 9045 (soil) 
EPA Method 9040 (water) 

Polynuclear aromatic hydrocarbons EPA Method 8310 

Total petroleum hydrocarbons (WTPH-D) EPA Method 8015M 

Gamma-emitting radioisotopes Gamma energy analysis 

Carbon-14 LSC - C-14 
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Table 2. Laboratory Analytical Methods. (2 Pages) 

Parameter Analytical Method 

Tritium LSC - tritium 

Total radiostrontium Gas-flow proportional counting 

Nickel-63 LSC- Ni-63 

Technetium-99 LSC -Tc-99 

Plutonium-238, -239/240 Alpha energy analysis 

a Analysis was performed for the expanded list of ICP metals including aluminum, antimony, arsenic, barium, 
beryllium, bismuth, boron, cadmium, calcium, chromium (total), cobalt, copper, iron, lead, lithium, magnesium, 
manganese, molybdenum, nickel, phosphorous, potassium, selenium, silicon, silver, sodium, strontium, thallium, 
tin, vanadium, and zinc. 

EPA = U.S. Environmental Protection Agency 
ICP = inductively coupled plasma 
LSC = liquid scintillation counting 
WTPH-D;;: Washington total petroleum hydrocarbons-diesel range 
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2.0 LABORATORY QUALITY CONTROL PARAMETERS DISCUSSION 

A total of 176 sample deliver groups (SDGs) were reviewed with a combined 569 field samples 
among them. 

Each SDG that was assessed contained at least one, and often several, different analytical 
methods that were assessed as part of the DQA. Table 3 presents the reviewed SDGs, sorted 
by sample authorization forms. Also shown in Table 3 are the laboratory analyses that were 
performed for each SDG. 

Data assessment was not conducted for certain wet chemistry parameters (e.g., total solids and 
percent moisture) or physical property parameters (e.g., particle size distribution, percent 
moisture, porosity, bulk density, and saturated hydraulic conductivity), but these analyses are 
listed in Table 3 for completeness. 

The QC parameters evaluated in each SDG included the following as appropriate ahd 
applicable for each analytical method: 

• Holding time 
• Method detection limits 
• Method blank results 
• Field equipment blank results 
• Field trip blank results 
• Matrix spikes/matrix spike duplicates 
• Laboratory control sample (LCS) results 
• Laboratory duplicate results 
• Field duplicate results 
• Field split results. 

Table 3. 100-K Sample Delivery Groups Reviewed. (7 Pages) 

Analyses Performed 

1/) 
Q) C 
t: 0 

Number of Q) ; 
SDG 1/) C. (.) 

Samples in Q) CIS 
Number :5! 0 ... 

SDG 
... -u Q. >< 

:::, iii 
w 

C 1/) (.) iii 
> 0 iii ·u; ·u =c - >, Q) ::c I CIS Q) ::c .c C. Q. ... 
(J a: :i: C. Q. (/) I-

Sample Authorization Form RC-139 (Soil} 

J00799 1 X X X 

K2056 2 X 

K2060 8 X X X X 

K2061 8 X X X 

K2078 6 X 
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Table 3. 100-K Sample Delivery Groups Reviewed. (7 Pages} 

Analyses Performed 

1/1 
G> C 
t: 0 

Number of G> .:. 
SDG 1/1 a. u 

Samples in G> ft! 
Number "C 0 .. .. 

>< SDG u Q. 
~ iu 

w 
C 1/1 u iu 

> 0 iu ·u; ·u :a ::c - >- G> .:. ft! G> ::c .c a. Q. 
0 a: ~ a. Q. (/) I-

K2109 5 X X X X X 

K2111 5 X X X X 
K2112 2 X X X X X 

K2113 4 X 
K2122 8 X X X X X 

K2147 1 X 

K2151 1 X X X 

K2155 13 X 

K2156 11 X 

K2158 5 X X X X 

K2159 11 X X X X 
K2161 2 X X X X 

K2164 12 X X X X 

K2166 2 X 

K2169 2 X X X 
K2172 2 X X X 

K2178 1 X 

K2185 1 X X X 
K2200 1 X 

K2207 2 X 

K2223 3 X X X 

K2244 1 X 

K2261 2 X 
K2268 1 X X X 

K2294 1 X 

K2303 2 X 

K2308 2 X 

K2310 2 X 

K2314 1 X X X 

K2319 4 X X X X 

K2326 2 X X X 
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Table 3. 100-K Sample Delivery Groups Reviewed. (7 Pages) 

Analyses Performed 

(/) 
GI s:: 
~ 0 

Number of GI :.; 
SDG (/) Q, CJ 

Samples in GI f! Number :2 0 
SDG 

... ... 
u fl. >< 
::, iii 

w 
s:: (/) CJ iii 

> 0 iii 'iii ·c:; :s ::c ... >, GI I «I GI ::c .s:: C. fl. ... 
0 a: :l: C. fl. (/J ._ 

K2330 2 X X X 

1<2343 4 X X X X X 

1<2346 3 X X X X 

K2403 2 X X X X 

K2474 1 X 

1<2484 1 X 

K2507 1 X X 

K2512 7 X 

K2545 6 X 

K2552 6 X 

K2556 3 X X X X 

K2606 6 X X X 

K2611 5 X 

1<2619 3 X X X X 

K2623 3 X 

K2651 3 X X X 

K2652 5 X X X X 

K2663 1 X 

K2676 3 X 

1<2716 8 X X 

1<2727 1 X X 

K2730 4 X 

K2739 4 X X X 

K2744 2 X X X 

K2748 3 X 

K2749 4 X X X X 

1<2750 1 X 

K2765 5 X 

K2770 1 X 

1<2774 2 X 

K2777 6 X X X X X 
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Table 3. 100-K Sample Delivery Groups Reviewed. (7 Pages) 

Analyses Performed 

!J) 
Q) C 
t: 0 

Number of Q) .: 
SDG !J) Q. () 

Samples in Q) e cu 
Number :2 ... 

SDG -u 0. >< 
::::, cu w 
C !J) () cu 

> 0 cu "iii ·u :s ::c I - >- Q) ... cu Q) ::c .c Q. 0. 
0 a: :ii: Q. 0. en t-

K2789 6 X X X X X 

K2790 2 X 

K2803 9 X 

K2811 10 X X X X 

K2816 5 X 

K2817 3 X 

K2839 2 X 

K2841 5 X X X 

K2844 2 X 

K2854 4 X 

K2855 1 X 

K2856 4 X X X 

K2857 1 X X X 

K2868 12 X 

K2870 3 X 

K2874 13 X 

K2878 2 X 

K2881 1 X 

K2892 5 X X X 

K2895 1 X X X 

K2896 2 X X X 

K2897 1 X X X 

K2902 1 X X X 

K2903 1 X X X 

K2910 5 X X X 

K2911 3 X X X 

K2917 2 X X X 

K2929 1 X X X 

K2930 1 X 

K2932 4 X 

K2935 6 X X X X 
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Table 3. 100-K Sample Delivery Groups Reviewed. (7 Pages) 

Analyses Performed 

1/) 
Q) C 
t: 0 

Number of Q) .:: 
SDG 1/) a. () 

Samples in Q) as 
Number :2 0 ... 

SDG 
... >< u 0. 

:::, cii 
w 

C 1/) () cii 
> 0 cii ·a; u =a :c I - >- G) ... ns Q) :c .c a. 0. 
0 a: :i= a. 0. en .... 

1<2939 3 X 

K2947 2 X X X 

K2961 5 X X X X 

1<2963 4 X 

K2972 14 X X X X X 

K2979 1 X 

1<2981 1 X X X 

1<2989 1 X 

K2997 1 X 

K3000 1 X X X 

Sample Authorization Form RC-140 (Water) 

J00794 1 X 

J00810 1 X 

J00816 1 X 

J00826 1 X 

J00844 2 X 

J00848 1 X 

J00861 2 X 

J00865 1 X 

J00878 1 X 

J00932 1 X 

J00960 1 X 

J00964 1 X 

J00971 1 X 

J00973 1 X 

J01001 1 X 

J01002 1 X 

K2076 1 X X 

K2077 1 X 

K2116 1 X X 

1<2134 1 X X 
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Table 3. 100-K Sample Delivery Groups Reviewed. (7 Pages) 

Analyses Performed 

u, 
Cl) C :e 0 

Number of Cl) ~ 
SDG en Q. (,) 
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Number "C 0 ... ... -SDG c:; 0. >< 

::::, «i w 
C en (,) «i 

> 0 «i ·; ·u =s ::c .. >- Cl) 
I ca Cl) ::c .c Q. 0. ... 
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1<2162 1 X X 

K2221 1 X X 

K2313 2 X X 

K2316 1 X X 

1<2376 1 X X 

1<2378 2 X X 

1<2388 1 X X 

K2618 1 X X 

K2863 1 X X 

K2924 1 X X 

1<2982 1 X X 

1<2983 1 X X 

K3105 2 X X 

Sample Authorization Form RC-178 (Soil) 

J00851 1 X X 

J00853 1 

J00866 1 X 

1<2203 1 X 

K2209 1 X 

K2212 1 X X 

1<2225 5 

K2226 1 

1<2227 2 X X X 

K2229 4 X 

1<2242 2 X 

K2245 1 X 

1<2248 7 X X X X X 

K2249 3 

1<2265 2 

1<2269 4 X X X X 

K2281 2 X X X 
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Table 3. 100-K Sample Delivery Groups Reviewed. (7 Pages) 

Number of SDG II) 

Samples in Cl) 

Number :2 SDG u 
:::s 
C II) 

> 0 ]i :s .,!,. as Cl) 

0 a: :iE 

1<2282 1 

K2283 1 X X 

1<2296 2 X 

K2304 5 X 

K2311 3 

K2312 2 X 

1<2318 1 

1<2323 15 X X 

K2329 2 

K2332 1 

1<2333 6 X 

K2334 7 X 

1<2340 4 X 

K2350 17 X X 

1<2353 19 X X 

K2365 4 

K2370 4 X X 

1<2371 4 
CR-VI = hexavalent chromium 
PAH = polynuclear aromatic hydrocarbons 
pH = hydrogen ion concentration 
SDG = sample delivery group 
TPH = total petroleum hydrocarbons 
VOA = volatile organic analysis 

Analyses Performed 
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Each QC parameter was assessed and noncompliant results were summarized on DQA 
worksheets. Reviewer qualifications applied to the data were also noted on the worksheets. 

Minor and major deficiencies were identified in the data packages. Minor deficiencies noted by 
the reviewer resulted in a "J" flag being assigned to the laboratory reported result. Major 
deficiencies resulted in an "R" flag being assigned to the laboratory result. In addition to the 
data qualifiers that have been assigned by the analytical laboratory, the following data qualifiers 
were assigned during data assessment: 
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• UJ - The compound or analyte was analyzed for and detected in the sample. However, due 
to a minor QA deficiency associated with method blank results, the associated results are 
labeled as estimated quantitation limits. The data are considered usable for 
decision-making purposes. 

• J - Due to a minor QC deficiency identified during the data assessment, the associated 
concentration is an estimate. The data are considered usable for decision-making 
purposes. 

• UR - Indicates that the constituent was analyzed for and not detected; however, due to an 
identified major QA deficiency, the data are not considered usable for decision-making 
purposes (i.e., rejected). 

Due to the large volume of data that were reviewed, it is not possible to discuss in detail each of 
the qualifiers that were applied to the individual results. The following sections provide a 
general discussion of the data quality issues identified. 

2.1 HOLDING TIMES 

Holding times that comply with the established limit are in compliance with the requirement. 
Holding times between one and two times the limit defined by the method are considered minor 
deficiencies with all associated sample results qualified as estimated and flagged "J" for detects 
and "UJ" for nondetects. Holding times greater than two times the limit are considered major 
deficiencies with all associated detectable sample results qualified as estimates and flagged "J" 
and all nondetects are rejected and flagged "UR." Table 4 lists the holding times applicable to 
the analytical methods by matrix. 

Table 4. Holding Times. (2 Pages) 

Parameter Method Soil Holding Time 

ICP metals 
EPA Method 601 OB 

6 months 
EPA Method 6020 

Mercury EPA Method 7471A 28 days 

Hexavalent chromium EPA Method 7196A 30 days 

Anions EPA Method 300.0 28 days/48 hours b 

Nitrate/nitrite 
EPA Method 353.1 

28 days 
EPA Method 353.2 

Volatile organic EPA Method 8260B 14 days 
compounds 

pH 
EPA Method 9045 (soil) 

As soon as possible 
EPA Method 9040 (water) 

Total petroleum 
hydrocarbons - diesel EPA Method 8015 14 days/40 days c 

range organics 

Polynuclear aromatic 
EPA Method 8310 14 days/40 days 

hydrocarbons 

Gamma-emitting Gamma energy analysis 6 months 
radioisotopes 

100-K Remedial Investigation/Feasibility Study Data Quality Assessment Report 
June 2012 

Water Holding Time 

6 months 

a 

24 hours 
a 

a 

a 

As soon as possible 

a 

a 

a 

2-8 



Parameter 

Carbon-14 

Tritium 

Total radiostrontium 

Nickel-63 

Technetium-99 
Plutonium isotopes 

Table 4. Holding Times. (2 Page s) 

Method Soil Holdin gTime 

LSC - C-14 6 mont hs 

LSC - tritium 6 mont hs 
Gas-flow proportional 

6 mont hs 
counting 
LSC-Ni-63 6 mont hs 
LSC -Tc-99 6 mont hs 
Alpha energy analysis 6 mont hs 

WCH-489 
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Water Holding Time 
a 

a 

6 months 

a 

a 

a 

a Samples did not undergo this particular analysis. 
b Holding time for anions is 28 days except for nitrate, nitrite, and phosphate for which the holding time is 

48 hours. 
c Holding time is 14 days to extraction, th~n 40 days to analysis. 
EPA = U.S. Environmental Protection Agency 
ICP = inductively coupled plasma 
LSC = liquid scintillation counter 
pH = hydrogen ion concentration 

Holding times were met for all metals, volatile organic analyses (VOAs), and radionuclide 
analyses. Anions with a 48-hour holding time (nitrate, nitrite, and phosphate) frequently 
exceeded the requirement by more than double, resulting in the qualification of data as "J" if the 
result is a detectable concentration or "UR" if the result is a nondetect. The delays in analyses 
were attributed to the delays between sample collection and analysis because of shipping 
preparation, sample screening for radionuclides, and shipping time. This was a consistent 
problem with the data that affected all nitrate, nitrite, and phosphate analytical results. The pH 
analyses were performed as soon as possible by the laboratory, which re_cognized that there 
would be a delay between sample collection and analysis because of the same problems 
experienced for the nitrate, nitrite, and phosphate analyses. Ideally, pH analysis would be 
performed within 24 hours of sample collection. Because this was never achieved, the pH 
results for all samples requiring analysis were flagged "J" as estimated quantities. 

The hexavalent chromium holding time presented an occasional but significant QC issue in the 
reviewed data packages. The holding time for hexavalent chromium as defined by the 
EPA Method 3060A extraction procedure for soils to be analyzed by EPA Method 7196 is 
30 days. A significant number of SDGs had holding times greater than 30 days with some 
having holding times greater than 60 days. Based on established data qualification protocols, 
the hexavalent chromium (Cr-VI) analyses detected results should be qualified as estimates 
("J" flagged) and numerous nondetected results should be rejected ("UR" flagged). Rather than 
reject the data based on the above criteria, the nondetected results will instead by flagged with 
an "undetected-estimated value" ("UJ") flag. The technical basis supporting this decision is 
found in EPA/600/R-05/124, Sample Holding Time Reevaluation (EPA 2005). Among other 
findings reported in this study, a 5% decrease in Cr-VI was estimated to require at least 
140 days, regardless of soil type or holding temperature, which is five times longer than the 
SW-846 prescribed maximum holding time of 30 days. 
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2.2 DETECTION LIMITS 

Estimated quantitation limits (EQLs) for individual analytes and tables for specific methods are 
defined in Section 2 and Appendix A of the SAP (DOE/RL-2009-42). Reported analytical 
detection levels for undetected analytes are compared against the EQLs to ensure that 
laboratory detection levels met the required criteria. 

For most analytes, the EQLs were met. However, the EQL was occasionally exceeded for 
several gamma-emitting radionuclides. The EQL being exceeded was minor in absolute terms, 
with the minimum detectable activity (MDA) achieved for the analyses being below the action 
levels provided in the SAP (DOE/RL-2009-42). No qualification of the gamma-emitting 
radionuclide results is required for exceeding the EQL, and none were applied. 

Similarly, the EQLs for iron and zinc were frequently exceeded with the quantitation limits 
achieved by the laboratory being below the action levels provided in the SAP. For both iron and 
zinc, the concentrations in the field samples always were at detectable levels; therefore, the fact 
that the EQLs were exceeded was inconsequential. For field quality assurance samples such 
as field blanks, the iron and zinc ·concentrations were frequently below detection; however, this 
does not affect the overall quality of the data generated for the field samples themselves. 

The EQLs for anions were occasionally exceeded; however, as with the gamma-emitting 
radionuclides and the metals, the quantitation limits achieved by the laboratory were below the 
action levels provided in the SAP. Again, no qualification of the data is required. 

2.3 METHOD BLANK 

Method blank samples are analyzed to determine if positive results may be attributed to 
laboratory reagent, sample container, or detector contamination. At least 1 acceptable method 
blank analysis must be conducted for every 20 samples. If the method blank analysis results 
indicate the presence of an analyte above the method detection limit or MDA, the following 
qualifiers are applied: 

• All positive sample results less than five times the highest blank concentration are qualified 
as estimates and flagged "J" 

• Sample results below the EQL or MDA are qualified as undetected and flagged "UJ" 

• Sample results above the EQL or MDA and greater than five times the highest blank 
concentration are not qualified. 

Method blank contamination was regularly observed in inductively-coupled plasma metal 
analyses, primarily for tin. Generally, the amount observed in the blank was between the 
detection level and the reporting level. Because the concentration of tin detected in the sample 
was usually low, the method blank contamination usually required applying a "UJ" flag to the 
results. 

Occasionally, blank contamination was encountered for other analyses, as noted in the 
worksheets. The analytical data were flagged appropriately in accordance with the above 
criteria, 
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Field equipment blank samples are analyzed to determine if positive results may be attributed to 
contaminants introduced as a result of the field sampling process. If the field equipment blank 
analysis results indicate the presence of an analyte above the method detection limit or MDA, 
notation was made in the individual worksheets and the discrepancy is discussed herein. 
For two SDGs undergoing hexavalent chromium analysis (SDGs K2122 and K2164), the 
equipment blank samples provided concentrations of 0.13 mg/kg and 0.08 mg/kg, respectively. 
Both of these concentrations are below the estimated quantitation limit of 0.5 .mg/kg, as 
provided in DOE/RL-2009-41 and border on the method detection limit. Similar concentrations 
were seen in the field samples undergoing analysis in the same SDG and should be viewed with 
some skepticism. 

2.5 FIELD TRIP BLANK RESULTS 

Field trip blank samples are analyzed to determine if positive results may be attributed to 
contaminants introduced as a result of the transfer of samples from the field to the laboratory. 
In addition to field trip blanks, field transfer blanks were collected specifically for volatile organic 
analysis (VOA) samples. The only volatile organic analyte detected in two of the field transfer 
blanks was methylene chloride at concentrations of 2.66 µg/kg and 2.37 µg/kg. This is a 
common laboratory contaminant and is frequently detected in the laboratory method blanks. 
The presence of methylene chloride in the field transfer blanks did not correspond to any 
detectable concentrations of the contaminant in the field samples; therefore, it did not indicate 
an adverse impact on the analytical results. 

2.6 MATRIX SPIKE RECOVERIES 

Matrix spike recoveries allow for evaluation of accuracy. Measured concentrations or activities 
are compared to the known added amounts. The SAP (DOE/RL-2009-40) defines the 
acceptable recovery range as 70% to 130%, with data falling outside this range being 
flagged "J." 

The accuracy criteria provided in the SAP (DOE/RL-2009-42) are based on the initial guidance 
values for percent recoveries as defined in SW-846, Test Methods for Evaluating Solid Waste: 
Physical/Chemical Methods, Third Edition. As per SW-846 Method 8000 and applicable to all 
SW-846 organic analyses, it is essential that laboratories calculate in-house performance 
criteria for matrix spike recoveries and surrogate recoveries. It may also be useful to calculate 
such in-house criteria for LCS recoveries and for the initial demonstration of proficiency when 
experience indicates that the criteria recommended in specific methods are frequently missed 
for some analytes or matrices. The development of in-house performance criteria and the use 
of control charts or similar procedures to track laboratory performance cannot be 
over-emphasized. Many data systems and commercially-available software packages support 
the use of control charts. The SW-846 outlines the procedures for the calculation of in-house 
performance criteria for matrix spike recovery and surrogate recovery. The procedures may 
also be applied to the development of in-house criteria for the initial demonstration of proficiency 
and for LCS recoveries. For organic analyses where the laboratory has defined acceptance 
criteria for matrix spike recoveries, these criteria will be used to assess the quality of the data 
rather than the 70% to 130% limits provided in the SAP (DOE/RL-2009-42). 
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For tritium and carbon-14 analyses, matrix spikes are required by the method validation 
procedure but are not routinely included by the analytical method for soil samples. 
Therefore, the tritium and carbon-14 data from soil analyses are flagged "J" as estimated 
quantities because matrix spikes were not analyzed with the SOGs. 

2.7 LABORATORY CONTROL SAMPLE 

Laboratory control samples allow for evaluation of accuracy. Measured concentrations or 
activities are compared to the known added amounts. The acceptable recovery range is 
70% to 130%. Results less than 70% or greater than 130% will be flagged "J" as estimated 
quantities. As discussed above, laboratory established criteria were used to assess LCS results 
for organic analyses where such criteria are provided. 

2.8 MATRIX SPIKE DUPLICATES 

Analytical precision is expressed by the relative percent difference (RPO) between the 
recoveries of duplicate matrix spike analyses performed on a sample in the analytical batch. If 
both the sample and replicate concentrations are greater than five times the EQL and the RPO 
is less than 30%, no qualification is required. If either concentration is less than five times the 
EQL, the RPO control limit is less than or equal to two times the EQL. If the RPO is outside the 
applicable control limit, associated results are qualified as estimated detects or estimated 
nondetects and flagged "J" accordingly. Sample results greater than five times the spike 
concentration require no qualification. 

2.9 LABORATORY DUPLICATE RESULTS 

Laboratory duplicate results are a second method by which to assess analytical precision. 
Precision may be assessed using unspiked duplicate analyses performed on a sample in the 
analytical batch. If both the sample and replicate concentrations are greater than five times the 
EQL and the RPO is less than 30%, no qualification is required. If either concentration is less 
than five times the EQL, the RPO control limit is less than or equal to two times the EQL. If the 
RPO is outside the applicable control limit, associated results are qualified as estimated detects 
or estimated nondetects and flagged "J" accordingly. 

Out-of-compliance laboratory duplicate analyses were one of the most common deficiencies 
noted in the reviewed data sets. All of the laboratory duplicates that were out of compliance 
were minor and required applying a "J" flag to the appropriate results. No results were rejected 
based on the laboratory duplicates. 

2.10 FIELD DUPLICATE RESULTS 

Field duplicate results are a method by which to assess field precision. Precision is assessed 
from the analysis of a primary sample and its duplicate collected in the field. If both the sample 
and its field duplicate concentrations are greater than five times the EQL and the RPO is less 
than 30%, no qualification is required. Where direct evaluation of the sample data showed that 
a given analyte was not detected in the primary, duplicate, or split sample, further evaluation of 
the RPO was not performed. 
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When an analyte is detected in the primary or duplicate/split sample but is quantified at less 
than five times the EQL in one or both samples, an additional parameter is evaluated. In this 
case, if the difference between the primary and duplicate/split results exceeds a control limit of 
two times the EQL, further assessment regarding the usability of the data is performed whereby 
the RPO control limit will be considered as less than or equal to two times the EQL. 

If the RPO is outside the applicable control limit, associated results are qualified as estimated 
detects or estimated nondetects and flagged "J" accordingly. 

A calculation was prepared to assess the RPO between duplicate and split sample pairs 
(Calculation No. 01 OOK-CA-V0080). This calculation is presented as Appendix A. 

Twenty sample pairs were evaluated including 2 split samples and 18 field duplicates. Based 
on the methodology explained in the calculation, RPOs were calculated for 295 analyte pairs. 
Of these 295 RPOs, 22 exceeded the 30% guidance. Of the 22, 11 were for duplicate pairs of 
contaminants not of interest (i.e., calcium, silicon, phosphorous, and potassium-40). The 
remaining 11 RPOs were further assessed as required by the method. Further assessment 
showed that none were below the secondary parameter being quantified at less than five times 
the EQL with the RPO control limit considered to be two times the EQL. The remaining 12 listed 
in Table 5 were reviewed for laboratory QC issues, such as matrix spikes or duplicate analyses 
that were out of specification. Those analytes with laboratory QC issues have been qualified as 
estimated by the laboratory, the analytical data validator, and/or the OQA reviewer. 

Table 5. Field Duplicate/Split Quality Control Review. 

Relative Laboratory 
Location Analyte Percent Quality Control 

Difference Issue 

C7683 l-005 
Chromium 66.0% Yes 
Lead 137.6% Yes 

C7683 l-006 Lead 36.8% Yes 

C7684 l-009 Strontium 73.0% Yes 

C7686 l-016 Strontium 30.3% No 

C7688 l-008 Vanadium 30.4% No 

C7689 l-004 Chromium 57.2% Yes 

C7691 1-009 Lead 32.9% No 

C7694 l-008 Strontium 35.7% No 
C7831 1-008 Strontium 54.4% No 
C7832 l-004 Chromium 82.8% Yes 

Further assessment showed that 6 of the 11 analyte pairs had laboratory QC issues in one or 
both (e.g., matrix spikes or duplicate analyses that were out of specification). Those analytes 
with laboratory QC issues have been qualified as estimate by the laboratory, the val idator, 
and/or the data reviewer. The remaining five analyte pairs associated have no apparent 
laboratory QC issues. 
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Duplicate and split sample pair analyses results that exceed guidelines are considered a minor 
deficiency. No qualification of the data is required. 
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3.0 DATA USABILITY 
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Based on the results of this DOA, all of the laboratory analytical results that were not qualified 
as rejected are considered useable for their intended purposes. Table 6 presents the reviewer 
qualifiers that were applied to the sample results for metals and pH. Tables 7 and 8 provide the 
qualifiers for anions and VOAs, respectively. Table 9 lists the qualifiers for total petroleum 
hydrocarbons and polynuclear aromatic hydrocarbons. The data qualifiers for the special 
extraction (batch leach) analyses are presented in Table 1 O with radionuclides presented in 
Table 11. 
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c.... .... 
c: C 
:::, C 
CD • 

"'"' 0 :::0 
_. (1) 

I\) 3 
(1) 

c,.:) 

(0 

~ 
:S 
c§ 
Ci) 

i' 
~ 
~ 
~ 
Q) 
Ci) 
e;: 

~ 
Ci) 

C: 
~ 
~ 
iii 

i 
~ 
l,. 

~ 

I 
(1) 
::::i -I 
g_ 

Sample 
Delivery 
Group 

1<2892 

1<2895 

1<2896 

K2897 
1<2902 
1<2903 

1<2910 

1<2911 

1<2917 

K2929 

Sample E >, 
::I C Number C 0 () 

·2 ·s E 

! ::I ~ ci: 
B28F21 J J 

B28F22 J J 

B28F23 J J 

B28F24 J J 

B28F25 J J 

B27L84 J J 

B29LJ8 J J 

B29LK2 J J 

B28F20 J J 

B28F30 J 
B29LL9 J 

B29LK5 J J 

B29LK9 J J 

B29LL2 J J 

B29LL6 J J 

B29LM3 J J 

B28F26 J 

B28F27 J 

B28F28 J 

B28F29 J 

B28F31 J 

B28FB3 J 
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U) 
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J J 

J J J 
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J 

J 

J 
J 
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J J J 

J J J 
J J J J 

J J J J 
J J J 

E E 
E ::I .2 

E ~ "'C 
Ill e ii C () 

E C 
~ 

C 
cii j:: ii:i 

UJ 
UJ 
UJ 
UJ 
UJ 

J UJ 
UJ 
UJ 
UJ 
UJ 

UJ 
UJ 
UJ 
UJ 
UJ 

UJ 
UJ 
UJ 

c':' 
::I 
() 

~ ... 
Cl) 

:E 0 
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J 

~ 
J 

J 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

~ 
() 

::D :::c 
CD • < .f:s . a> 
I\) (0 



'- -C C 
::, C 
!l) ;:i,; 
rg ::l) 
..... (I) 
I\) 3 

(I) 

u) 

' ..... 
0 

~ 
5" 
(6 
Cl) 

~ 
::I: 
0 

~ 
~ 
£1) 

i 
Cf) 

2' 
~ 
~ 
~ 

i 
~ 
):,. 

I 
(I) 

~ 
::l) 

{g 
~ 

Sample 
Delivery 
Group 

1<2935 

K2947 

K2961 

K2972 

K2981 
K3000 

Sample E >-:, C Number C 0 u 
c ·e E 
31 .:: :, 

~ ~ ct 
B28F32 J 

B28F33 J 

B28F34 J 

B28F83 
B28F84 
B28F85 
B28F36 J 

B28F37 J 

B28F35 J 

B28F38 J 

B28F39 J 

B28F41 J 

B28F86 
B26097 
B26098 
B26099 
B260B0 J 

B260B5 J 

B260B6 J 

B26T03 J 

B28FB2 J 

B28F40 J 
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E G) 

:, 

E 
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:, ·m 
G) G) 0 :, 
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~ 
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J J J 

J J J 

J J J 

J J J J J 

J J J J J 

J J J J J J 

J J J J J J 

J J J J J J 

J J J J J J 

J J J 

J J J J 

J J J J 

J J J J 

J J 

J J J 

E E 
E :, :, 

.:: :, :s C ca e iii u C C 
~ 

C 
~ ci5 j:: N 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ J 

UJ J 

UJ J 

UJ J 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

~ 
:, 
u > ... 
G) ~ :s 0 

J 

J: 
Q. 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 
~ 

:DI 
CD ' <~ 
• 0) 
1\:)(0 



~ .... .... 

Sample 
Delivery 
Group 

K2076 
K2116 
K2134 
K2162 
K2221 

K2313 

K2316 
K2376 

K2378 

K2388 
K2618 
K2863 
K2924 
K2982 
K2983 

K3105 

J00851 
J00866 

Sample 
Number 

825LK6 
825N84 
8264N9 
826VD3 
826WP4 
8272JO 
8272J1 
827775 
8283D4 
827336 
827338 
B25YMO 
827HPO 
827LN5 
829LM7 
B28FHO 

8260C3-A 
828HJ9 
828HK4 

827272 
8272D2 

E >, 
:::, C 
C 0 () 

·2 'j§ E 
;:; i :::, 

er ~ d 

J 

J 

UJ 
UJ 
UJ 

J 
J 

UJ 
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E 
1/j 

E Cl) 
:::, 

E :::, e E E E :::, 1/j C E E Cl) 0 
E 

:::, 'iii C 
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Cl) u ::c 
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== == == 
z Q. Q. j:: N 

== 
Q. 

Sample Authorization Form RC-140 (Water) 

J 
J J J J 

UJ J J 
J J 

J 
J J 
J J 

J 
J J 

J 
J 
J 
J 
J 
J 
J 
J 

J J 
J J 

Sample Authorization Form RC-178 (Soil) 
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J J 
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C: 0 
::, 0 
(I) ' 

I\) "' 0 lJ 
N~ 

~ ..,. 
I\) 

Cl) 

~ 
s
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Cl) 

cg 
§'· 
~ 
2;l 

I 
~ 
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2' 
~ 
~ 
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f 
~ 
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t 
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Sample 
Delivery 
Group 

1<2212 
K2227 

1<2248 

1<2269 

1<2281 
1<2283 
K2312 

1<2323 

K2350 

Sample E > 
::::s C 

Number C 0 () 

·2 ·e E 
3l ::::s .: 

~ ~ ct 
B272B8 J 

B272C5 J 
B272B7 J 

B272C1 J 
B272C2 J 

B272C3 J 
B272O4 J J 

B272O8 J J 

B272C7 J J 

B272W9 J 

B272O1 J 

B272C4 J 

B272C8 J 

B272C9 J 

B272O3 J 

B272O0 J 
B27RT2 J 

B272X1 J 

B272X2 J 

B272X3 J 

B272X4 J 

B272X6 J 
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E 
fl) 

Sample E Cl) 
::s 

E ::s 0 E Sample E >- E E ::s fl) C ... E E 
Delivery ::s C ::s 'iii 

Cl) Cl) 0 ::s E Number () 
~ ::s E C .c E ::s ::s 

C 0 E ·e ... E "C 'iii Group 'i: ·e - Cl) Cl) ca Q. C :;:: ~ =s ·e E ::s C ::s iii Q. ::s C en .0 QI fl) 0 ... ::s C 
~ 0 ·u 0 "C >- fl) Cl) ca 

:;:: Cl) ·.:::: "C .0 Q. C :2 en C ~ 0 ca -~ =s . o iii C () 
::s fl) ... 

~ 
... ca 0 -~ - > C a ,d: ca Cl) 0 ~ fi 0 0 0 Cl) - ca ca .c 0 ~ ~ ~ 

... 
E. ~ 

C 
:i m m m 0 0 ... -' ::i ::l!: ::l!: ::l!: z Q. Q. cii .= N 

B27RT3 J J J 

B27RT4 J J J 

B272XO J J J 

K2353 8272X7 J J J 

B272X8 J J J 

B273X2 J J J 

B272W8 J J J 

B272X9 J J J J 

B272YO J J J J 
K2370 

B272Y1 J J J J 

B272Y2 J J J J 

J = Due to a minor quality control deficiency identified during the data assessment, the associated concentration is an estimate. The data are 
considered usable for decision-making purposes. 

>-... 
::s 
() 
~ ... 

Cl) 
0 =a. ::l!: 

J J 

J J 

J J 

J J 

J J 

J J 

J J 

J 

J 

J 

J 

UJ = The compound or analyte was analyzed for and detected in the sample. However, due to a minor quality control deficiency associated with method 
blank results, the associated results are labeled as estimated quantitation limits. The data are considered usable for decision-making purposes. 
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:0 () 
<D 'f < .i:,. 
• CX> 
I\J co 



Table 7. 100-K Review Qualifiers for 
Anion Analysis. (2 Pages) 

.. 
Cl> -co .c 

Sample Sample Q. 
(I) 

Delivery Group Number 0 .. .c 
Cl> .. Q. - Cl> 0 
f! - .c 't: = = 5 z z 

Sample Authorization Form RC-178 (Soil) 

J00866 8272D2 UR 
K2212 827288 UR UR UR 
K2227 B272C5 J UR UR 

K2248 
B272C1 J UR UR 
B272C3 J UR UR 

K2269 
8272D4 J UR UR 
8272D8 J UR UR 

K2281 8272C7 UR UR UR 
K2283 B272W9 UR UR UR 
K2312 8272D1 J UR UR 

B272C4 J UR UR 
8272C8 J UR UR 

K2323 B272C9 UR UR UR 
8272D3 J UR UR 
827200 UR UR UR 
B272P7 J UR UR 
B272X1 J UR UR 

K2350 
B272X2 J UR UR 
B272X3 J UR UR 
B272X4 J UR UR 
B272X6 J UR UR 
B27RT3 J UR UR 
827RT4 J UR UR 
B272X0 UR UR UR 

K2353 B272X7 J UR UR 
B272X8 J UR UR 
8273X2 J UR UR 
B272W8 J UR UR 

100-K Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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Table 7. 100-K Review Qualifiers for 
Anion Analysis. (2 Pages) 

., 
Q) -11:1 
..c 

Sample Q. Sample "' Delivery Group Number 0 ., ..c 
Cl) 

., Q. - Cl) 0 
~ - ..c ·;:: - - t: z z 0 

B272X9 J UR UR 
B272YO UR UR UR 

K2370 
B272Y1 UR J UR 
B272Y2 UR UR UR 

Q) -·;:: -z 
qJ -11:1 
.ti z 

a The data flags for nitrate, nitrite, and orthophosphate 
are primarily attributed to the hold time being 
exceeded as discussed in Section 2.1. 

J = Due to a minor quality control deficiency identified 
during the data assessment, the associated 
concentration is an estimate. The data are 
considered usable for decision-making purposes. 

UR = Indicates that the constituent was analyzed for 
and not detected; however, due to an identified 
quality control issue, the data should be 
considered unusable for decision-making 
purposes. 

Table 8. 100-K Data Qualifiers for Volatile 
Organic Analysis. (2 Pages) 

Cl) 
C 
11:1 
..c -Cl) 

Q) 0 ... C 

Sample Sample 0 11:1 
:E ..c -Delivery Group Number (,) Cl) 

f? 0 CII CII ... C - 0 C Cl) 

:E 0 0 
I- C C Cl) 

I 0 11:1 C 
"' 11:1 

<'t 0 - >< 0 
:::s Cl) -I m :c Cl) -~ "' ~ ..- ..: N N 

Sample Authorization Form RC-178 (Soil) 

Cl) 
-0 ·;:: 
0 
:E 
0 
Cl) 
C 
Cl) 
>, 
..c -Cl) 

~ 

J00853 B27296 J J UJ 

B27242 J 
K2265 

B27243 J 
K2282 B272P5 J 

K2318 B27267 J 
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Table 8. 100-K Data Qualifiers for Volatile 
Organic Analysis. (2 Pages) 

Q) 
C ca .c -Q) 

Q) 0 ... C 

Sample Sample 
0 ca 
:2 -s 

Delivery Group Number (,) QI 
I! 0 QI Q) ... C - 0 C Q) 

:2 0 0 .... C C Cl) 
I (,) ca C N ca 

"t 0 - >< 0 :::, Q) G) I m :::c .-:. C\!. ~ ... ... ~ ~ 

827264 J J J 

827268 J J J 

827269 J J J 
1<2323 

827270 J J J 

827271 J J J 

827273 J J J 

8272P7 J 

8272P8 J 

8272P9 J 
K2350 

8272RO J 

8272R2 J 

827RR6 J 

827RR7 J 

827RR8 J 

8272P4 J 
K2353 

8272R3 J 

8272X5 J 

827279 J 

Q) 
,:, 
't: 
.2 
.c 
0 
QI 
C 
Q) 

>-.c -Q) 

:e 

J = Due to a minor quality control deficiency identified during the 

Q) 
C 
Q) ... 
> 
cii 

UJ 

data assessment, the associated concentration is an estimate. 
The data are considered usable for decision-making purposes. 

UJ = The compound or analyte was analyzed for and detected in the 
sample. However, due to a minor quality control deficiency 
associated with method blank results, the associated results are 
labeled as estimated quantitation limits. The data are 
considered usable for decision-making purposes. 
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Table 9. 100-K Data Qualifiers for Total Petroleum Hydrocarbons 
and Polynuclear Aromatic Hydrocarbons. 

1/1 QI 
u QI QI C 
·2 C C QI ~ 
I'll QI QI C >, .c .c QI a, - - ~ 

Q, 

Sample 
... QI C C QI 

..... 
Sample 0 QI C I'll 1'!! C 8. 

"C 

Delivery QI C QI ... QI u 
>- 0 0 ' Number a, QI ... =- (") 

Group C .c .c ::s ::s >, 
~ ('t 

l'CI - - = = Q, 

0 .c .c ..... 
:i' ..... ,-a: Q, Q, .c I'll a, .... .... .... .... 0 0 a> ... I'll I'll 0 0 0 

0 C C N N N N C 
1/1 - QI QI C C C C QI -~ 0 

~ ~ QI QI QI ~ 
"C 

0 :l: m m m ~ 

Sample Authorization Form RC-139 (Soil) 

K.2777 
B29X08 J 

829X10 J J 

829X07 J J J J J J J J 

K.2789 829X09 J J J J J J J J 

B29X12 J J J J J J J J 
J = Due to a minor quality control deficiency identified during the data assessment, 

the associated concentration is an estimate. The data are considered usable for 
decision-making purposes. 
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Table 10. 100-K Data Qualifiers for Special 
Extraction Analysis. (10 Pages) 

E E 
Sample Sample :::, 

.2 E :::, ·e Delivery Group Number r:: ·e Cl) :::, 0 "O 

"' 
·;:: "O ... cu 

~ cu c'.J c1 Cl) 
m ...J 

Sample Authorization Form RC-139 (Soil) 

B27H01-1 

827H01-2 

827H01-3 

827H01-4 

B27H02-1 

827H02-2 

827H02-3 

827H02-4 

827H03-1 

827H03-2 
K2611 

827H03-3 

827H03-4 

827H04-1 

827H04-2 

827H04-3 

827H04-4 

827H14-1 

827H14-2 

B27H14-3 

827H14-4 

827H00-1 J J J 
B27H00-2 J J J 
827H00-3 J J J 

827H00-4 J J J 
827H05-1 J J 
B27H05-2 J J 

K2623 
827H05-3 J J 

827H05-4 J J 
827FY9-1 J J 

827FY9-2 J J 

827FY9-3 J J 

827FY9-4 J J 

100-K Remedial Investigation/Feasibility Study Data Quality Assessment Report 

June 2012 

E 
:::, 
·2 
Cl) 

i 

UJ 

UJ 

... 
Cl) 
> 
~ 

> I u 

J 

J 

J 

J 

J 

J 

J 

J 

J 
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Table 1 0. 100-K Data Qualifiers for Special 
Extraction Analysis. (10 Pages) 

E E 
Sample Sample CJ E :I .:2 

Delivery Group Number ·2 e E 
I :I 0 "0 ·.: "0 ... IIS ... ~ ~ .r. Cl> 
d u ...I 

B27H06-1 J 

B27H06-2 J 

B27H06-3 J 

B27H06-4 J 

B27H07-1 J 

B27H07-2 J 

B27H07-3 J 

B27H07-4 J 

B27H08-1 J J 

B27H08-2 J J 

B27H08-3 J J 

B27H08-4 J J 

B29L98-1 J 
B29L98-2 J 

K2676 
J B29L98-3 

B29L98-4 J 

B29LB2-1 J 
B29LB2-2 J 

B29LB2-3 J 

B29LB2-4 J 

B29LB5-1 J J 

B29LB5-2 J J 

B29LB5-3 J J 
B29LB5-4 J J 

B29LC1-1 J 

B29LC1-2 J 

B29LC1-3 J 

B29LC1-4 J 
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Table 10. 100-K Data Qualifiers for Special 
Extraction Analysis. (10 Pages) 

E E 
Sample Sample ::s () 

E ::s ·e Delivery Group Number ·2 ::s ·e 
Q) e "0 
ID ·t: "0 as 
:s: as ~ c1 Q) m .J 

B29LC4-1 

B29LC4-2 

B29LC4-3 

B29LC4-4 

B29LC8-1 

K2748 
B29LC8-2 

B29LC8-3 

B29LC8-4 

B29LD4-1 

B29LD4-2 

B29LD4-3 

B29LD4-4 

B29LF2-1 J J J J J 

K2750 
B29LF2-2 J J J J J 

B29LF2-3 J J J J J 

B29LF2-4 J J J J J 

B29LH8-1 

B29LH8-2 

B29LH8-3 

K2774 
B29LH8-4 

B29LJ2-1 J 

B29LJ2-2 J 

B29LJ2-3 J 

B29LJ2-4 J 

B29LF9-1 

B29LF9-2 

B29LF9-3 

B29LF9-4 
K2790 

B29LH5-1 

B29LH5-2 

B29LH5-3 

B29LH5-4 
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Table 10. 100-K Data Qualifiers for Special 
Extraction Analysis. (10 Pages) 

E E 
Sample Sample :::, -~ E :::, ·e Delivery Group Number C ·e 

3: 
:::, 0 "C ·;:: "C .. CV .. ~ li ti Cl) 

ct. ~ 

B27L45-1 J 

B27L45-2 J 

B27L45-3 J 
B27L45-4 J 

B27L46-1 J 

B27L46-2 J 

B27L46-3 J 

B27L46-4 J 

B27L47-1 

B27L47-2 
1<2816 

B27L47-3 

B27L47-4 

B27L48-1 

B27L48-2 

B27L48-3 

B27L48-4 

B27L49-1 

B27L49-2 

B27L49-3 

B27L49-4 

B27L51-1 J J J J J 

B27L51-2 J J J J J 

B27L51-3 J J J J J 
B27L51-4 J J J J J 
B27L52-1 J J J J J 
B27L52-2 J J J J J 

K2817 
B27L52-3 J J J J J 
B27L52-4 J J J J J 
B27L53-1 J J J J J 

B27L53-2 J J J J J 

B27L53-3 J J J J J 

B27L53-4 J J J J J 
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Table 1 0. 100-K Data Qualifiers for Special 
Extraction Analysis. (10 Pages) 

E E 
Sample Sample :l u E :l ·e Delivery Group Number ·2 ·e G) :l 0 'tJ 

! 
·;:: 'tJ ... as as c'.J <1 j m 

B27L57-1 

B27L57-2 

B27L57-3 

1<2839 
B27L57-4 

B27L58-1 

B27L58-2 

B27L58-3 

B27L58-4 

B27L54-1 

B27L54-2 

B27L54-3 

1<2844 
B27L54-4 

B27L56-1 

B27L56-2 

B27L56-3 

B27L56-4 

B27L59-1 

B27L59-2 

B27L59-3 

B27L59-4 

B27L60-1 

B27L60-2 

B27L60-3 

K2854 
B27L60-4 

B27L67-1 

B27L67-2 

B27L67-3 

B27L67-4 

B27LB4-1 J 
B27LB4-2 J 
B27LB4-3 J 
B27LB4-4 J 
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Table 1 O. 100-K Data Qualifiers for Special 
Extraction Analysis. (1 O Pages) 

E E 
Sample Sample :::, u E :::, ·e Delivery Group Number ·2 ·e 

Q) :::, 0 ,, 
(I) ·;: ,, ... l'CI 

l'CI ~ ts d Q) m ..J 

B28F48-1 J 

K2855 
B28F48-2 J 

B28F48-3 J 
B28F48-4 J 
B28F61-1 J 
B28F61-2 J 

B28F61-3 J 
B28F61 -4 J 
B28F62-1 J 
B28F62-2 J 

K2939 
J B28F62-3 

B28F62-4 J 

B28F63-1 J 

B28F63-2 J 
B28F63-3 J 
B28F63-4 J 
B28F64-1 J 

B28F64-2 J 

B28F64-3 J 
B28F64-4 J 
B28F67-1 

B28F67-2 

B28F67-3 

K2963 
B28F67-4 

B28F68-1 J 
B28F68-2 J 
B28F68-3 J 
B28F68-4 J 
B28F70-1 

B28F70-2 

B28F70-3 

B28F70-4 

100-K Remedial Investigation/Feasibility Study Data Quality Assessment Report 
June 2012 

E 
.2 
C: 
Q) 

l 
... 
Q) 
> 
~ 

> I u 
J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

WCH-489 
Rev.2 

3-23 



Table 10. 100-K Data Qualifiers for Special 
Extraction Analysis. (10 Pages) 

E E 
Sample Sample :::, u E :::, ·e Delivery Group Number ·2 ·e 

Q) :::, 0 "C 
!I) ·;:: "C ... IV 
.:c IV ~ J: Q) 

ID u .J 

828FB1-1 

K2989 
828FB1-2 

828FB1-3 

828FB1-4 

828F69-1 

K2997 
828F69-2 

828F69-3 

828F69-4 

Sample Authorization Form RC-178 (Soil) 

827289-1 J 

K2227 
827289-2 J 
B27289-3 J 
827289-4 J 
827285-1 

827285-2 

827285-3 

B27285-4 

B27286-1 J 

K2248 
B27286-2 J 
B27286-3 J 
B27286-4 J 
B27287-1 J 
827287-2 J 
827287-3 J 
B27287-4 J 

B27298-1 J 
B27298-2 J 

827298-3 J 

K2269 
B27298-4 J 

B272B2-1 J 
B272B2-2 J 

B272B2-3 J 

B272B2-4 J 
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Table 10. 100-K Data Qualifiers for Special 
Extraction Analysis. (1 0 Pages) 

E E 
Sample Sample :::s 

(.) E :::s ·e Delivery Group Number ·2 ·e 
Q) :::s 0 "tJ 
Ill ·;: "tJ ... ca ca ~ ts ~ 

Q) m ..J 

B27291-1 J 

K2281 
B27291-2 J 
B27291-3 J 
B27291-4 J 
B27295-1 

K2312 
B27295-2 

B27295-3 

B27295-4 

B27292-1 

B27292-2 

B27292-3 

B27292-4 

B27293-1 

B27293-2 

B27293-3 

B27293-4 
K2323 

B27294-1 J 
B27294-2 J 
B27294-3 J 
B27294-4 J 

B27297-1 J 

B27297-2 J 
B27297-3 J 

B27297-4 J 

B27AA9-1 J 

B27AA9-2 J 
B27AA9-3 J 

B27AA9-4 J 
B272T9-1 J 

K2350 B272T9-2 J 

B272T9-3 J 

B272T9-4 J 
B272V0-1 J J 
B272V0-2 J J 
B272V0-3 J J 
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Table 1 o. 100-K Data Qualifiers for Special 
Extraction Analysis. (10 Pages) 

E E 
Sample Sample ::s u E ::s E Delivery Group Number ·2 ·e Cl) ::s 0 'O 

"' ·.: 'O .. ca ca ca n j .a m 0 
B272V0-4 J J 
B272V2-1 J J 
B272V2-2 J J 
B272V2-3 J J 
B272V2-4 J J 
B272V4-1 J 
B272V4-2 J 
B272V4-3 J 
B272V4-4 J 
B27RT0-1 J 
B27RT0-2 J 
B27RT0-3 J 
B27RT0-4 J 
B27RT1-1 J 
B27RT1-2 J 
B27RT1-3 J 
B27RT1-4 J 
B272T6-1 J 
B272T6-2 J 
B272T6-3 J 
B272T6-4 J 

1<2353 
B272V5-1 J 
B272V5-2 J 
B272V5-3 J 
B272V5-4 J 
B272V6-1 J 
B272V6-2 J 
B272V6-3 J 
B272V6-4 J 
B273X1-1 J 
B273X1 -2 J 
B273X1-3 J 
8273X1-4 J 
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Table 10. 100-K Data Qualifiers for Special 
Extraction Analysis. (10 Pages) 

E E E Sample Sample :::, 
.5:? E :::, ·e :::, 

Delivery Group Number C ·e ·2 
Cl) :::, 0 'tJ Cl) 
(/) .:: 'tJ .. CG 
d_ CG ~ .c j l m u 

B272W0-1 J 

B272W0-2 J 

B272W0-3 J 

B272W0-4 J 

B272V7-1 

B272V7-2 

B272V7-3 

B272V7-4 
K2371 

B272V8-1 

B272V8-2 

B272V8-3 

B272V8-4 

B272V9-1 

B272V9-2 

B272V9-3 

B272V9-4 

.. 
Cl) 
> 
~ 

J = Due to a minor quality control deficiency identified during the data 

s: 
t5 
J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

assessment, the associated concentration is an estimate. The data are 
considered usable for decision-making purposes. 

UJ = The compound or analyte was analyzed for and detected in the sample. 
However, due to a minor quality control deficiency associated with 
method blank results, the associated results are labeled as estimated 
quantitation limits. The data are considered usable for decision-making 
purposes. 

Table 11. 100-K Data Qualifiers for 
Radionuclide Analysis. (2 Pages) 

'<:I' ,.. 
Sample Sample I 

E C 
Delivery Group Number 0 :::, ..0 .: .. 

t ~ 
Sample Authorization Form RC-178 (Soil) 

J00851 B27272 J 

K2203 B273H3 J 

K2209 8273H2 J 
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Table 11. 100-K Data Qualifiers for 
Radionuclide Analysis. (2 Pages) 

~ ... 
Sample Sample I 

C E 
Delivery Group Number 0 ::I .0 

= .. 
~ c'J 

B273F7 J J 

1<2229 
B273F8 J J 

B273F9 J J 

B273H0 J J 

K2242 
B272H0 J J 

B27307 J J 

K2245 B272F8 J J 

B272F3 J J 
K2296 

B27301 J J 

B272F5 J J 

B272F6 J J 

1<2304 B272F7 J J 

B272F9 J J 

B273H1 J J 

B27303 J J 

B27304 J J 

1<2333 
B27305 J J 

B27306 J J 

B27308 J J 

B27RR3 J J 

B27300 J J 

B27302 J J 

827309 J J 
1<2334 B27310 J J 

8273X0 J J 
B27RR4 J J 

B27RR5 J J 

B27311 J J 

827312 J J 
K2340 

827313 J J 

827314 J J 
J = Due to a minor quality control deficiency 

-identified during the data assessment, the 
associated concentration is an estimate. 
The data are considered usable for 
decision-making purposes. 

100-K Remedial Investigation/Feasibility Study Data Quality Assessment Report 

June 2012 

-- .. ·•···-------------

WCH-489 
Rev. 2 

3-28 



WCH-489 
Rev.2 

4.0 REFERENCES 

DOE/RL-2009-41, 2009, Sampling and Analysis Plan for the 100-K Decision Unit Remedial 
Investigation/Feasibility Study, U.S. Department of Energy, Richland Operations Office, 
Richland, Washington. 

EP A/240/8-06/002, 2006, Data Quality Assessment: A Reviewer's Guide, EPA QA/G-9R, 
U.S. Environmental Protection Agency, Office of Environmental Information, 
Washington, D.C. 

EPA/240/8-06/003, 2006, Data Quality Assessment: Statistical Methods for Practitioners, 
EPA QA/G-9S, U.S. Environmental Protection Agency, Office of Environmental 
Information, Washington, D.C. 

EPA/600/R-05/124, 2005, Sample Holding Time Reevaluation, U.S. Environmental Protection 
Agency, Office of Research and Development, Washington, D.C. 

100-K Remedial Investigation/Feasibility Study Data Quality Assessment Report 

June 2012 

- ----------------·-----·-------·-

4-1 



100-K Remedial Investigation/Feasibility Study Data Quality Assessment Report 

June 2012 

- -·····--.... ______________________ _ 

WCH-489 
Rev. 2 

4-2 



APPENDIX A 

RELATIVE PERCENT DIFFERENCE CALCULATION 

100-K Remedial Investigation/Feasibility Study Data Quality Assessment Report 
June 2012 

- ---·-·--····------------------------

WCH-489 
Rev. 2 

A-i 



100-K Remedial Investigation/Feasibility Study Data Quality Assessment Report 

June 2012 

WCH-489 
Rev.2 

A-ii 



WCH-489 
Rev. 2 

Acrobat8.0 

CALCULATION COVER SHEET 

Project Title: 100-K Remedial Investigation Job No. 14655 

Area: 100-K 

Discipline: Environmental •calculation No: 0100K-CA-V0080 

Subject: 100-K Remedial Investigation Relative Percent Difference (RPO) Calculations 

Computer Program: Excel Program No: Excel~ ~ D0'7 H--M-S -6 /,, /11 
--------------- • 1 

The attached calculations have been generated for a specific purpose and task. Use of the calculations by persons who do not 
have access to all pertinent facts may lead to incorrect conclusions and/or results. Before applying these calculations to your 

work, the underlying basis, rationale, and other pertinent information relevant to these calculations must be thoroughly reviewed 
with appropriate Washington Closure Hanford LLC (WCH) officials or other authorized personnel. WCH is not responsible for the 

use of a calculation not under its direct control. 

Committed Calculation IZ] Preliminary D Superseded O Voided 0 

SUMMARY OF REVISION 

WCH-DE-019 (05/08/2007) "Obtain Cale. No. from Document Control and Form from Intranet 
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CALCULATION SHEET 
Washington Closure Hanford 

Originator P. L. Benjamin ~l,~ Date 5/12/2011 
Project 100-K Remedial Investigation Job No.-=1-:c4555=----
SubJect 100-K Remedial Investigation Relative Percent Difference (RPO) Calculation 

Cale. No. 0100K-CA-V0080 ~,Rev. No.~0 
Checked H. M. Sulloway:,: - Date r., 

· heel No. 1 of 3 

Summary 

1 PURPOSE: 
2 

3 Provide documentation to support the calculation of the relative percent difference (RPD) for primary-duplicate and primary-split sample 
4 pairs from 100-K Area remedial investigation sample results, as necessary. 
5 
6 

7 TABLE OF CONTENTS: 
8 
9 Sheets 1 to 3 - Summary 

10 Sheet 4 - C7683 Interval 5 Soil Samples 
11 Sheet 5 - C7683 Interval 6 Soil Samples 
12 Sheet 6 - C7684 Interval 9 Soil Samples 
13 Sheet 7 - C7685 Interval 5 Soil Samples 
14 Sheet 8 - C7686 Interval 16 Soil Samples 

15 Sheet 9 - C7687 Interval 5 Soil Samples 

16 Sheet 10 - C7688 Interval 4 Soil Samples 

17 
Sheet 11 - C7688 Interval 8 Soil Samples 

18 
Sheet 12 - C7689 Interval 4 Soil Samples 
Sheet 13 - C7690 Interval 4 Soil Samples 

19 
Sheet 14 - C7691 Interval 9 Soil Samples 

20 Sheet 15 - C7692 Interval 9 Soil Samples 
21 Sheet 16 - C7693 Interval 5 Soil Samples 
22 Sheet 17 - C7694 Interval 8 Soil Samples 
23 Sheet 18 - C7695 Interval 15 Soil Samples 
24 Sheet 19 - C783 l Interval 7 Soil Samples 
25 Sheet 20 - C783 l Interval 8 Soil Samples 
26 Sheet 21 - C783 l Interval 16 Groundwater Samples 
27 Sheet 22 - C7832 Interval 4 Soil Samples 
28 Sheet 23 - C7832 Interval 21 Groundwater Samples 
29 

30 
31 GIVEN/REFERENCES: 

32 
33 1) OOE-RL, 2009, Sampling and Analysis Plan/or the/00-K Area Remedial Investigation/Feasibility Study, DOE/RL-2009-
34 4 1, Rev. 0, U.S. Department of Energy, Richland Operations Office, Richland, Washington. 

35 

36 
SOLUTION: ,;,j1ll(l\ 

37 ~-
38 l) Use data &oftl obtained from remedial investigation soil, aquifer sediment, and groundwater samples to perform the RPD 
39 calculations for primary-duplicate and primary-split sample pairs, as required. 
40 

41 METHODOLOGY: 
42 

43 The Rl'D is calculated when both the primary sample value and either the duplicate or split sample value for a given analyte are above 
44 detection limits and are greater than 5 times the target detection limit (TDL). The TDL is a laboratory detection limit pro-determined for 
45 each analytical method. The 100-K SAP lists laboratory performance standards as estimated quantitation limits (EQLs) for soiVaquifer 
46 sediment samples from sampling targets in Tables 2-2, 2-3, and 2-4 of the SAP (DOE-RL 2009) for selected constituents. Where TDL 
47 values lower than those listed in the SAP were available, the lower values were used. 
48 

49 Where direct evaluation of the attached sample data showed that a given analyte was not detected in the primary, duplicate, and/or split 

50 sample, further evaluation of the RPO value was not performed. 

51 

52 
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CALCULATION SHEET 
Washington Closure Hanford 

Cale. No. 0100K-CA-V0080 Rev. No. 0 Originator P. L Benjamin 1L,~ Date 5/12/2011 
Project 100-K Remedial Investigation Job No.'"'1...,.46.,.,55=-----
SubJect 100-K Remedial Investigation Relative Percent Difference (RPO) C&lculation 

Checked H. M. Sulloway 1l&t1) Date f' 11:/ 1 
·• Sheet No. of 3 

Summary 

! METHODOLOGY CONTINUED: 

3 The RPO calculations use the following formula: 
4 

5 

6 
7 

8 

RPO= [ IM-DV((M+D)/2)]*100 

where, M = main sample value D = duplicate ( or split) sample value 

9 When an analyte is detected in the primary or duplicate/split sample, but is quantified at less than 5 times the TDL in one or both 
10 samples, an additional parameter is evaluated. In this case, if the difference between the primary and duplicate/split results exceeds ·a 
11 control limit of 2 times the TDL, further assessment regarding the usability of the data is performed as part of the overall quality 
12 assessment. 
13 
l4 For quality assurance/quality control (QA/QC) duplicate RPO calculations, a value less than 30% indicates the data compare favorably. 

15 If the RPD is greater than 30%, further investigation regarding the usability of the data is performed. Additional discussion is provided 

16 in the data quality assessment. 

17 
18 

19 
RESULTS: 

20 The results presented in the tables that follow include the summary of the results of the RPD calculations and are for use in data quality 
21 assessment of the remedial investigation sampling. 
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 
so 
51 
52 

100-K Remedial Investigation/Feasibility Study Data Quality Assessment Report 

June 2012 A-3 

--------------------------------~-------------------------------



W11blaqtpn Clown H,aford CALCULATION SHEET 

Originator P. L Benjamin '.l L,"p Dato 5112/2011 
Project 100-K Remedtai lnveetigation Job No.~ 
Subject 100-K Remedial Investigation Relative Percent Difference (RPO) Calculations 

1 Summary(contlnued) 
2 
3 RelatiWI Percent Differ.nee Reeult,; and 
4 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

QA/QC Anolwla 

Analyto 

Potasslum-40 
Radium-228 
Al'"'11num 
Barium 
calcium 
Chromium 
Cobalt 
eo~ 
Iron 
Lead 
,.._,nesium 
Manaanese 
Phosphorus 

SIUCXH'l 
Sodium 
Slrontlum 
Vanadium 
Zinc 
Sulfate 

27 - • Analysis not required 

C7113, 
Soil, 

Interval 5 
Dupllc:ato ·--·--·-

14.8% 
-

13.1% 
18.8% 
14.7% 
88.0% 
-

12.3% 
7.9% 

137.8% 
9.5% 
11 .4% 
1.8% 

36.3% 
14.9'/4 
13.6% 
3.8% 
13.2% 

-

C7613, CT&M, crees, 
Soll, Soil, Soll, 

Interval. Interval 9 lntefVm 5 
Spltt Duplk:alo Dupllcalo 
·-·--·- --·- -·- &a ....... 

2.6% 7.8% 2.8% 
- -

7.0% 10.3% 10.0% 
18.3% 28.4% 22.2% 
1.8% 30.7% 6.0% 
4.2o/. 10.4% 23.3% 
- - -

3.5% 11 .2% 5.5% 
15.8% 8.8'AI 7.5% 
36.8% 20.6% 27.6% 
25.2% 7.6% 4.6% 
11 .8¾ 16.1% 7.9% 
12.9% 22.6% 14.4% 

132.7% 43.6% 46.6% 
4.3% - 9.8% 
1.6% 73.0% 9.4% 
4.4% 12.5% 9.4% 
23.6% 3.6% 10.5% 

- - -
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C7HI, 
SOIi, 

Interval 11 
Dupllcale ........ ,. 

2.1% 

1.8% 
13.3% 
6.4% 
6.7% 
-

0 .4% 
6.8o/, 
14.9% 
3.2% 
8.5% 
19.2% 
9.1% 
4.3¾ 

30.3% 
9.6% 
1.9% 
-

C7H7, C7eee, C76811, 
Soll, Soll, Soll, 

Interval 5 lnt1rvaJ 4 lntorval 8 
Duplk:alo Duplk:alo Dupllc:ato ._.,_,_ ._.,_I Ana1ua; • 

0.6% 3.9% 19.8% 

1.6% 4.9% 5.9% 
7.1% 1.0% 16.1% 
7.2% 2.9'A, 13.9% 

14.7% 6.6% 28.8% 
- 1.0% -

14.2% 8.2% 24.0% 
11 .5% 2.7% 14.0% 
3.6% 27.6% 8.3% 
1.3% 2.8% 4.5% 
7.5% 0.7% 8.4% 

15.2% 2.5% 10.2% 
17.6% 11.4% 45.1% 
6.5% 6.3% 17.0% 
2.1 ¾ 3.1% 6.1% 
1.3% 0.0% 30.4% 

14.6% 0.3% 12.0% 

- - -

Cale. No. 0100K-cA-V0080 

Checllod H. M Sulloway ~4) ~ 

C7189, C7190, C7H1, 
Soll, Soll, Soll, 

Interval 4 Interval 4 Interval 9 
Dupllcaat Duplicate Dupllcatll ........ ...... 1 • An ..... ,. 

2.3% 13.3% 9.2% 
-

5.1% 2.4% 20.6% 
5.5% 24.2% 21 .5% 
10.0% 3.2% 23.8% 
57.2% 11 .2% 13.2% 

- - -
1.2% 2.4% 10.1% 
6.3% 8.4% 8.3% 
- 14.1% 32.9% 

4.1% 4.5% 14.2% 
3.9% 1.6'1. 11 .5% 
4.2% 15.1% 10.8% 
8.6% 3.4% 92.5% 
1.2% - -
3.7% 21 .2% 25.4% 
3.1o/o 14.4% 5.4% 
7.1% 6.9% 9.2% 
- - -

CTH2, C7H3, 
Soll, Soll, 

Interval 9 Interval 5 
Duplicate Dupllcala 

·--·-·· ·-··-·· 8.1% 0.0% 
- -

5.8% 20.2% 
11 .1% 10.6% 
14.7% 14.0% 
6.6% 8.8% 
- -

1.9% 15.0% 
12.1% 16.6% 
3.7% 15.6% 
13.4% 16.1% 
32.7% 13.8% 
31.4% 5.2o/. 
8.3% 52.9% 

- 21.2% 
9.7% 16.9% 
19.5% 2.5% 
26.6% 13.0% 

- -

Rev. No.~ O 
Dato , it, 

ShMtNo. _..L2!._ 

CTH4, C71115, 
Soll, SOIi, 

tnterval a Interval 15 
Dupllc:ato Dupllc:ato . ...... ,. ......... 

35.5% 7.8% 
-

9.2% 6.2% 
27.2% 4.3% 
19.9% 1.8% 
20.9% 1.9% 

- -
30.0% 7.2% 
13.5% 8.7% 

- 7.3% 
10.5% 22.4% 
6.5% 0.8% 
30.0'!. 2.6% 
16.0'/o 3.3% 

- -
35.7% 6.5% 
21 .7% 6.7% 
11.0% 7.9% 

- -

C7131, C7131 , C7131, 
Soll, Soll, Groundwater, 

Interval 7 Interval I lnteMll 11 
Dupllcatll SplH Dupllcato 
•••I-•• 

__ , __ ,_ __ ._,_ 
0.0% 1.2% -

14.5% -
12.5% 8.5% -
67.8% 28.2'/o 0.5% 
5.5% 7.1% 0.7% 

26.5% 3.2% -
- - -

19.7% 0.9% 
7.4% 7.2% -
- 4.5% -

20.0% 15.2% 1.3% 
10.1% 24.2% 0.9' .. 
10.6% 9.3% -
11.2% 41.9% 2.2'.4 
6.7% 0.6% 0.0% 
6.3% 54.4% 0.4% 
21 .9% 1.2% -
7.5% 11.7% -

11.4% - -

C7832, 
Soll, 

lntoMll 4 
DupUcate ·--·--~ 

8 .9% 
-

10.5% 
28.6% 
1.8% 

82.8% 
-

2.0% 
13.6% 

-
16.3% 
1.2% 

18.4% 
1.8% 
2.6% 
10.8% 
25.2% 
1.0% 

-

WCH-489 
Rev. 2 

C7132, 
Groundwater, 

Interval 21 
Dupllcato ·-~--~ 

--
-

3.2% 
1.9% 
--
--

0.9% 
0.7% 

-
2.6% 
2.7% 
2.4% 

-
--
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Washington Closure Hanford 
Originator P. L. Benjamin ,Xl-i 

Project 100-K Remedial Investigation 
Subject 100-K Remedial Investigation Relative Percent Difference (RPO} calculations 

1 
2 
3 
4 

5 

6 
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 
36 
37 

38 

39 
40 
41 
42 
43 
44 

Duollcabt Analvala • C7S83 Interval 5 Soll Samples 
Sampling Sample Sample Potasalu-

Alu Number Dam DCl/a IQ I MDA 
C7683; 1--005 B25L27 5/18110 11.9 I I 0.224 
C7683; 1--005 

B25L28 5/18110 13.8 I I 0.280 DUP 
Analvsia: 

TDL 0.5 
I Both> PQL? Yes (continue) 

Duplicate I Both >5xTDL? Yes (calc RPO) 
Analysis I RPO 14.8% 

I Difference > 2 TDL? Nol applicable 

Sampling HEIS Sample Barium 

Area Number Date mn/kn IQ I PQL 
C7683· 1-005 B25L27 5/18110 91 .6 I I 0.39 
C7683; l-005 

B25L28 5/18110 TT.4 I I 0.32 DUP 
An•--: 

TDL 0.5 
Both> POL? Yes (continue) 

Duplicate Both >5xTDL? Yes (Cale RPO) 
Analysis RPO 16.8% 

Difference > 2 TDL? Not aoolicable 

Sampling HEIS Sample Lead 
Alu Number Dabt mn1wn IQ I PQL 

C7683; 1-005 B25L27 5/18110 185 I J I 0.39 
C7683; 1-005 

B25L28 5/18110 34.2 I J I 0.32 
DUP 

Analysis: 
TDL 0.5 

Both> PQL? Yes (continue) 
Duplicate I Both >5xTDL? Yes (calc RPO) 
Analysis I RPO 137.6% 

I Difference > 2 TDL? Not aoolicable 

Sampling Sample Sample Silicon 
Alu Number Dabt malka I QI PQL 

C7683· 1-005 B25L27 5/18110 404 I J I 1.57 
C7683; 1-005 

B25L28 5/18110 280 I J I 1.29 
DUP 

Analysis: 
TDL 2 

I Both> PQL? Yes (continue) 
Duplicate I Both >5xTDL? Yes (calc RPO) 
Analysis I RPO 36.3% 

I Difference > 2 TDL? Not applicable 

100-K Remedial Investigation/Feasibility Study Data Quality Assessment Report 

June 2012 

Radlum-228 
oCl/a I QI MDA 
o.447 I I 0.050 

0.581 I I 0.060 

0.1 
Yes (continue) 

No-Slap /acceptable) 

No • acceplable 

Beryltlum 

ma/ka I Q I PQL 
0.170 I I 0.16 

0.152 I I 0.13 

0.2 
Yea (continue) 

No-StoP <accern.able) 

No-'2ri"'-~Ne 

Lithium 
ma/ka I Q I PQL 
10.1 I I 1.96 

8.47 I I 1.61 

2.5 
Yes (continue I 

No-Stop /acceotanlel 

No -accaoran&A 

Sodium 
mn11<n I QI PQL 

810 I I 39.2 

698 I I 32.2 

50 
Yes (continue} 
Yes (calc RPO) 

14.9% 
Not applicable 

CALCULATION SHEET 

Date 05/12/11 

Job No. -'1"4655="---

Radium-228 
oCl/a I Q I MDA 
o.697 I I 0.102 

0.766 I I 0.135 

0.2 
Ye& (continue) 

No-Slap < accernanle) 

Na - acceptable 

Boron 

ma/ka I QI PQL 
0.875 I B I 1.57 

0.783 I B I 1.29 

2 
No-Stop <""""""1blel 

Na - acceptable 

Magnesium 
ma/ka I Q I PQL 
3740 I J I 58.8 

3400 I J I 48.2 

75 
Yes ccontinuel 
Yes (Cale RPO) 

9.5% 
Not ~mlicable 

Strontium 
ma/ka I Q I PQL 
31 .4 I I 0.78 

27.4 I I 0.64 

1 
Yes (continue> 
Yes (calc RPO) 

13.6% 
Not applicable 

Cale. No. 0100K-CA-V0080/Ja$ 
Checked H. M. SuJJoway

31 
' 

Thorlum-228 Thorium-232 
DCl/a IQ I MDA DCl/a IQ I MDA 
o.725 I I 0.035 o.697 I I 0.102 

o.872 I I 0.040 o.786 I I 0.135 

1 1 
Yes {continua) Yes (continue) 

No-Stop /a""""tablel No-Slap '"""-""lablel 

Na • atr.AOtabi& No - acceplable 

Calcium Chromium 

malka IQ I PQL malka IQ I PtlL 
5180 I J I 78.4 27.0 I J I 0.16 

4470 I J I 64.3 53.6 I J I 0.13 

100 0.2 
Yes /continue) Yes {continue> 
Vas (calc RPO) Yes (calc RPO) 

14.7% 66.0% 
Not anolicable Not applicable 

Manganese Molybdenum 
mn/ko I QI PQL molka I QI PQL 

270 I I 3.92 5.06 I I 1.57 

241 I I 3.22 4.33 I I 1.29 

5 2 
Yes tcontlnuel Yes Ccontlnuel 
Yes (Cale RPO! No-Stoo ra~tablel 

11 .4% 
Not~icable Na-=~table 

Vanadium Zinc 
ma/ka I QI PQL mn••n IQ I PQL 
48.0 I I 1.96 38.7 I I 7.84 

46.2 I I 1.61 33.9 I I 6.43 

2.5 1 
Yes (continuel Yes (continue> 
Yes (calc RPO) Yes (calc RPO\ 

3.8% 13.2% 
Not SPPlicable Not applicable 

Rev;.,::; 0 Vr{p/2r 
Sheet No. • 4of23 

Aluminum Antlmonv 
m"'"" IQ I PQL ma/ka I Q PQL 

9130 I I 3.92 4.68 I J 0.47 

8010 I I 3.22 o.543 I J 0.39 

5 0.6 
Yes (continue) Yes (continue) 
Yes (calc RPO) No-StoP <=.ernar>le) 

13.1% 
Not SPPlicable Yes • assess further 

Cobalt Copper 

ma/ka I Q I PtlL mni•n I QI PQL 
5.62 I I 1.57 17.3 I I 0.78 

5.33 I I 1.29 15.3 I I 0.64 

2 -1 
Yes ccontlnue) Yes ccontinue) 

No-Stop "'""""lable) Yes (calc RPO) 
12.3% 

No- accerrumie Not aPOlicable 

Nickel Phosphorua 
mo/ko I Q I PQL mn/lco IQ I PQL 

18.2 I J I 3.13 548 I I 39.2 

30.4 I J I 2.57 538 I I 32.2 

4 10 
Yes rcontlnuel Yes fcontinuel 

No-Stop rac-labteJ Yes rcalc RPO! 
1.8% 

Yes• assess further Nol aPPlicable 

Arsenic 
mnll<n I Q PQL 

1.88 I 0.78 

1.88 I 0.64 

1 
Yes (continue) 

No-S•-- ble) 

Na - """"°'able 

Iron 

mni•n I QI PQL 
17200 I I 15.7 

15900 I I 12.9 

5 
Yes (continue) 
Yes (calc RPO) 

7.9% 
Nat anolicable 

Potassium 
m ... ,.,, .. I a I PQL 
1210 I J I 313 

988.0 I J I 257 

400 
Yes ccontinuel 

No-Stop ,~~tabtel 

Na-~~lable 

WCH-489 
Rev. 2 
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W11bloatoa Closure Hanfofd , "
Originator P. L. Benjamin '.'x'-" 

Project 100-K Remedial Investigation 
Subject 100-K Remedial Investigation Relative Percent Difference (RPD) Calculations 

2 
3 

4 

5 

6 
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 
36 
37 

38 

39 
40 
41 
42 
43 
44 

Split Analvsl• • C7883 Interval 8 Soil SamplH 
Sampling Sample Sample PotasslunMO 

Area Number Data nl!Un I O I MDA 
C7683; 1-006 B25L29 5/19/10 11.9 I I 0.256 
C7683; 1-006 

B25L38 5/19/10 11.6 I I 0.312 
SPLIT 

Anal-•: 
TDL 0.5 

Both> POL? Yes (continue) 

Split Analysis 
Both >SxTDL? Yes (calc RPO) 

RPO 2.6% 
Difference > 2 TDL? Not aoolicable 

Sample Calcium 
Sampllng HEIS 

Area Number Data mnlka I QI PQL 
C7683· 1-006 B25l29 5/19110 3830 IJI 78.6 
C7683; 1-006 

B25L38 5/19/10 3900 I I 136 
SPLIT 

An211V&.1a: 
TDL 100 

Both> POL? Yes {Continue) 

Split Analysis : 
Both >5xTDL? YH (calc RPO) 

RPO 1.8% 
Difference > 2 TDL? Not~icable 

Sampling HEIS Sample Magnewlum 
Area Number Date mnlka I a I PQL 

C7683; 1-006 "825L29 5/19/10 4190 I J I 59.0 
C7683; l-006 

B25L38 5/19/10 5400 1 I 
84.8 

SPLIT 
AnalVOla: 

TDL 75 
I Both> POL? Yes (continual 

Spltt Analysis : 
Both >5xTDL? Yes Jcalc RPO) 

RPO 25.2% 
I Oifl..-ence > 2 TDL? Not aoo1icable 

Sampling Sample Sample Strontium 
Area Number Data =•ko IQ I PQL 

C7683· 1--006 B25L29 5/19/10 24.8 I I 0.79 
C7683; 1--006 

B25l38 5/19/10 25.2 I I o.n 
SPLIT 

Anal-•: 
TDL 1 

I Both> POL? Yes (continue) 

Split Analysis : 
Both >SxTOL? Yes lcalc RPDl 

RPO 1.6% 
I Difference > 2 TDL? Not aoolicable 

100-K Remedial fnvesffgation/Feasibility Study Data Quality Assessment Report 

June 2012 

Radlum-226 
DCUa IQI MDA 
0.450 I I 0.0590 

o.388 I I 
0.0708 

0.1 
Yes {continue} 

Nc:>-Stooc=-"""""eJ 

No • acceotable 

Chromium 

mnnrn IQ I POL 
17.0 I J I 0.16 

16.3 I I 0.31 

0.2 
Yes (continue) 
Yes (calc RPO) 

4.2% 
Not::ll'V icable .. ___ 

m,.,,,.,,. IQ I POL 
271 I I 3.93 

305 
I I 0.16 

5 
Yes lcontlnuel 
Yes Jcalc RPDl 

11 .8% 
Not aoa1icable 

Vanadium 
mnlka I Q I PQL 
40.2 I I 1.97 

42.0 
I I 1.3 

2.5 
Yes (continue) 
Yes lcalc RPDl 

4.4% 
Not ::mruicable 

CALCULATION SHEET 

Data 05/12/11 

Job No. ~1~4655=~ --

Radium-228 
nr.ua I Q I MDA 
0.591 I I 0.120 

0.613 I I 0.162 

0.2 
Yes {continue) 

Nc:>-Stoo (accenranlel 

No - ar,_,.,table 

Cobalt 

mnlka I QI POL 
5.33 I I 1.57 

8.2 I I 0.96 

2 
Yes (continue) 

Nc:>-Stoo 1acceotable) 

Ne - acceotable 

Moly-num 
mn1.-n I QI PQL 
3.n I I 1.57 

4.0 I BI 0.32 

2 
Yes I continue) 

No-Stoo I ar.r.Anr::anrel 

No-~table 

Zinc 
mn1rn IQ I PQL 
34.4 I I 7.86 

43.6 I I 2.0 

1 
Yes (continue) 
Yes (calc RPO) 

23.6% 
Net aoolicable 

Cale. No. 0100K-CA-V0080 
Checked H. M. Sulloway~ 

Thortum-228 Thorlum-232 
DCi/a IQ I MDA nl!Un I o I MDA 
o.662 I I o.050 o.591 I I 0.120 

o.605 I I 0.104 0.692 I I 0.238 

1 1 
Yes (continua) Yes (continue) 

No-Stoo '"""'°'able) Nc:>-Stoo u,=an1anle) 

No-~table No-~able 

CopP41r Hexavalent Chromium 

mnnrn IQ I PQL mrmrn IQ I PQL 
13.9 I I 0 .79 0.120 I BI 0.20 

14.4 
I I 0.74 0.714 I I 0.154 

1 0.5 
Yes ccontlnueJ Nc:>-Stoo •~ ~table! 
Yes (calc RPO) 

3.5% 
Not =~!cable No-=~table 

Nickel Phosphorus 
ffll'llltl'I IQ I PQL mn1wn IQ I PQL 

11 .9 I J I 3.14 513 I I 39.3 

13.7 
I I 

0.23 584 
I I 

15.1 

4 10 
Yes (continue) Yes (continue) 

No-Stoo racceotablel Yes Ccalc RPDl 
12.9% 

No • ac ,.-: table Not aoolicable 

Rav.No.~/, 
Date '(e,, It 

Sheet No. ~ of 23 

Aluminum Antlmonv 
mnlkn IO I PQL mnlkn I O I PQL 

1150 I I 3.93 o.892 I J I 0.47 

7670 I I 14.3 2.30 I I 0.20 

5 0.6 
Yes (continue) Yes (continue) 
Yes (calc RPO) No-Stoo , accemar,iel 

7.0% 
Not anni jcat>'e Yes - assess further 

Iron Load 

mnnm IQ I PQL mn,wn IQ I PQL 
15700 I I 15.7 47.8 I J I 0.39 

18400 I I 30.3 32.8 I I 0.18 

5 0.5 
Yes (continue) Yea (continue) 
Yea (calc RPO) Yes (Cale RPDl 

15.8% 36.8% 
Not aooiicable Not =nicable 

Potauium SIiicon 

mnlka I QI PQL mn1•n IQ I PQL 
1190 I J I 314 330.o I J I 1.57 

1400 1 I 
344 1630 I CI 15.8 

400 2 
Yes lcontlnuel Yes lcontinuel 

Nc:>-SIDD •==tablel Yes Ccalc RPOl 
132.7"/4 

No • acceptable Not anottcable 

Barium 
m"""" IQ I PQL 

68.1 I I 0.39 

802 I I 
026 

0.5 
Yes (conUnue) 
Yn (calc RPDI 

16.3% 
Not~lcable 

Lithium 

~•n I QI PQL 
9.46 I I 1.97 

28.4 I BI 6.7 

2.5 
Yes (continue) 

No-S'-

Yes• assess further 

Sodium 
~•n IQ I Pal 

497 I I 39.3 

478 
I I 

48.1 

50 
Yes Ccontinuel 
Yes Ccalc RPO) 

4.3% 
Not aoollcable 

WCH-489 
Rev. 2 
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2 

3 
4 

5 

6 
7 
8 
9 

10 
11 
12 

13 

14 
15 

16 

17 
18 
19 
20 
21 
22 
23 

24 

2S 
26 

27 

28 
29 
30 
31 
32 
33 
34 

3S 

38 
37 

38 

39 
40 
41 
42 
43 
44 

Walb/oaton Clo1w, H,aford 5b 
Originator P. L. Benjamin ~lJ 

Project 1 O<H( Remedial Investigation 
Subject 1 O<H( Remedial lnvesti<,alion Relative Percent Difference (RPO) Calrulatlons 

Oupllc:abl Anal .. 1. • C7684 Interval 8 Soll s-,,oi.a 

5ampllng s ... p1e Sample Actinium-228 PotualunMO 

Area Number Da oCl/o I a I MDA oCUo IOI MDA 
C7684; Hl09 B27L31 12117/10 0.570 I I 0.108 17.B I I 0.241 

C7684; 1·009 
B27L32 12117/10 o.soa I I 

0.154 16.5 I I 
0.311 

CUP 
Analwla: 

TDL 0.2 0.5 
Both> POL? Yes {continue} Yes (continue) 

Duplicate Both >5xTDL 7 N<rStoo <acc-Ablel Yes lcalc RPDl 
Analysis RPO 7.6% 

Difference > 2 TDL? No • ;;11":r'.-XHnle Not aoollcable 

5ampllng HEIS Sample Aluminum Arsenic 

Area Number Data mn1•n I a PQL m QI POL 
C7684· 1-()()9 B27LTT 12/17/10 7190 I I 5.29 2.24 I I 1.06 
C7684; Hl09 

B27L78 12117/10 7970 I I 
5.04 2.88 

I I 
1.01 

CUP 
A~ls: 

TDL 5 1 
I Both> PQL? Yes (continue) Yes (continue) 

Duplicate I Both >5xTDL? Yes (calc RPO} No-Stoo•=~blel 
Analysis I RPO 10.3% 

I Difference > 2 TDL 7 Not applicable No - acce[l(aale 

Sampling HEIS s ... p1e Copper lnon 

Area Number Data m ... ,., ... IQ I ""' m ... n. ... I a I PQL 
C7684; 1-()()9 B27LTT 12117/10 8.66 I I 1.06 15600 I I 21 .2 
C7684; 1-009 

B27L78 12117/10 9.69 I I 
1.01 16100 1 I 

20.2 
CUP 

an.uVJlm: 
TDL 1 5 

I Both> POL? Yes lcontinuel Yes lcontlnuel 
Duplicate 1 Both >5xTOL? Yea (calc RPO Yes 1catc RPOJ 
Ana!ysls I RPO 11 .2% 6.8% 

I Difference > 2 TOL? Not aoolicable Not ooollcable 

sampling Sampi. Sampi. Potassium SIiicon 

Area Number Dalll mn/kn I Q I PQL mnn,n I Q I PQL 
C7684· 1-009 827LTT 12117/10 1480 I 423 661 I I 2.12 
C7684; 1-009 

B27L78 12117110 1450 1 I 
403 1030 I I 

2.02 
CUP 

Anal 
TDL 400 2 

I Both> PQL? Yes (continue) Yes (continue) 
Duplicate I Both >SxTDL 7 No-Stoo le) Yea lcalc RPO) 
Analysis I RPO 43.6% 

I Oifferenoe > 2 TDL? No-acce • Not aonlicabte 

100-K Remedial Investigation/Feasibility Study Data Quality Assessment Report 

June 2012 

CALCULATION SHEET 

Data 05/12111 

Job No . ..!1;:::4655=---
Cale. No. 0100K-CA-V0080~ s 
Checkad H. M. Sulloway I 

Radlurn-226 Radlum-228 Thorlum-228 

oCl/o l QI MDA oCl/o IQ I MDA oCUo IQI MDA 
o.420 I I 0.048 0.510 I I 0.106 o.634 I I 0.038 

o.429 I I 0.058 o.506 I I 0.154 o.762 I I 0.059 

0.1 0.2 1 
Yes (continue) Yes continue) Yu (continue) 

No-Sloo rArr.antable) No-Srnn ,acceotablel No-Stoo lal"'.r.Antabtel 

No · ;;K"".cF.nTabl8 No - ===le No--~ 

Barium Beryllium Boron 

mn,•n I Q PQL m Q PQL mn/lr:n a PQL 
60.6 I I 0.53 0.234 I I 0.21 0.5n I BI 2.12 

79.0 
I I 

0.50 0.248 I I 0.20 0.603 I B I 2.02 

0.5 0.2 2 
Yes (continue) Yea (continue) No-Stop 1aa:::eoLiK1k,) 

Yu (caJcRPO} No-Sl<l 
26.4% 

Not annlicable No • iiCCIII[ table No • HI[ C6DUIDl8 

Lead Uthlum Magnesium 

Q PQL m ... n. .. IQ I = -•'kn QI PQL 
3.62 I I 0.53 9.14 I I 2.65 4330 I I 79.4 

4.45 
I I 

0.50 8.80 
I I 

2.52 4680 I I 
7S.6 

0.5 2.5 7S 
Yes (continue) Yes (continue) Yu fcontlnuel 
Yn (calc RPO) No-Stop 1iKLHI.Jtable> Yes (Cale RPO) 

20.6% 7.8% 
Not =-~k:able No- ~Slt)te Not•=icable 

Sodium Strontium Tin 

ma/ka I Q I PQL m n 11rn IQ I PQL m n 11rn IQ I PQL 
170 I I 52.9 22.1 1.06 2.23 Bl 10.6 

204 
I I 

50.4 47.5 
I I 

1.01 1.97 I BI 10.1 

50 1 10 
YH (continue) Yes (continue) No-Stoo lacceotablel 

No-Stoo r ,_,._,table) Yes calc RPOl 
73.0¾ 

No- ble NollVVlllcable No - acceptable 

Thorlum-232 

oCl/o IQI MDA 
O.S70 I I 0.106 

O.S06 I I 0.154 

1 
Yes (continue) 

No-Stoo racceotablel 

No - =~-1e 

Cadmium Calcium 

m IQ PQL Q PQL 
0.102 I BI 0.21 4500 I I 106 

0.092 I BI 0.200 6130 I I 101 

0.2 100 
No-Stoo ,_ ~• Yes 1continuaJ 

Yes (calc RPO} 
30. 7% 

No • accem;u le Not cable 

Mang-• Molybdenum 

mnlka a PQL -•• I QI PQL 
276 I . I 5.29 0.333 I B I 2.12 

331 
I I 

S.04 0.390 I B I 2.02 

5 2 
Yes tcontinuel No-Stoo rSlf'r!Anl'::1n1eJ 
Yes {calc RPDJ 

18.1% 
Not aooUcable No• ~table 

Vanadium Zinc 

mnnrn IQ I POL _, • • IQ I PQL 
37.6 I I 2 .65 35.1 I I 10.6 

42.6 I I 
2.52 38.4 

I I 
10.1 

2.5 1 
Yes (continue) Yes (continue) 
Yes lcalc RPDl Yes lcalc RPOl 

12.5% 3.6% 
Not applicable Not aocilicable 

Chromium 

m QI PQL 
10.0 I I 0.21 

11.1 I I 020 

0.2 
Yes continue 
Yes (calc RPO) 

10.4% 
Not lcable 

Nickel 

m .. nr ... IQ I PQL 
8.51 I I 4.23 

9.66 
I I 

4.03 

4 
Vas (continue} 

No-Stoo acceotablel 

No• acceotable 

Cobalt 

ma/ko IQ I PQL 
5.57 I 2.12 

S.19 
I I 

2.02 

2 
Yes continual 

No-StoP(acceDLiK e} 

No - a le 

Pllosphorua 
_, •• Ia I POL 

381 I I 52.9 

478 
I I 

50.4 

10 
Yea Ccontlnuel 
Yea fcalc RPOl 

22.6% 
Not 11nniicable 

WCH-489 
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Washington C/91/1'! tt,nford 'fg 
Originator P. L. Benjamin v,_; 

Project 1~ Remedial Investigation 
Subject 100-K Remedial Investigation Relative-Percent Difference (RPD) Calculations 

1 

2 

3 

4 

5 

6 
7 
8 
9 

10 
11 
12 

13 

14 
15 

16 

17 
18 
19 
w 
~ 

~ 

n 
~ 

~ 

~ 

V 

~ 
29 
w 
~ 
~ 
33 
34 

~ 

38 
~ 

38 

~ 
~ 
~ 

G 
~ 

« 

- .. . __ aJval• - C7885 lnlarval 5 Soil Sampl•• 
Sampling Sample Sample Po4aulunMO 

Area Number Dale nCl/n Q MDA 

C7685; 1--005 B26481 6/29110 10.5 0247 

C7685; 1--005 
B26482 6/29110 10.8 0.297 

DUP 
Analyal• : 

TDL 0.5 
I Both> POL? Yes fcontlnue\ 

Ouplicate Both >5xTDL? Yes calc RPDl 
Analysis RPD 2.8% 

Difference > 2 TDL? Nol aoolicable 

Sampling HEIS Sample Berytllum 

Area Number Data mn•vn IQ I PQL 
C7685· l-005 B26481 6129110 0.138 I I 0.13 
C7685; l-005 B26482 6/29110 0.145 I BI 0.17 

DUP 
Analvst• : 

TDL 0.2 
Both> PQL? No-Stoo 1acc,,oiable) 

Oupllcate Both >5xTDL? 
Analysis -RPD 

Diffe<ence > 2 TDL? No - acceotable 

Sampling HEIS Sample Iron 

Aru Number Date mnlkn I QI PQL 
C7685; 1--005 B26481 6/29110 15300 I I 13.1 
C7685; 1--005 

B26482 6129/10 16500 I I 
17.3 

DUP 
Analvsi• : 

TOL 5 
Both> PQL? Yes (continue) 

Ouplicate Both >5xTDL? Yes (calc RPO) 
Analysis RPD 7.5% 

Difference > 2 TOL? Not •~licable 

Sampling Sample Sample Potasalum 

Ar• • Number Date ma/kn I Q I PQL 
C7685· 1--005 B26481 6129110 1010 I I 262 
C7685; 1--005 

B26482 6129/10 1210 I I 
346 

DUP 
Analvsi• : 

TOL 400 
Both> PQL? Yes {continue) 

Duplicate Both >5xTDL? No-Stoo (acceptable) 
Analysis RPD 

Difference > 2 TDL? No - acceptable 

100-K Remedial Investigation/Feasibility Study Data Quality Assessment Report 

June 2012 

Radlum-228 

oCl/a Q MDA 

0.359 0.046 

0.390 0.057 

0.1 
Yes (continuel 

No-Stoa racce~•nlel 

No - acceotable 

Boron 

mn/kn I Q I PQL 
0.916 I B I 1.31 

0.927 I B I 1.73 

2 
No-Stoo Iacceptable1 

No- al"f"'Antable 

Lead 

ma/kn I Q I PQL 
3.18 I I 0.33 

4.20 I I O.~ 

0.5 
Yes (continue) 
Yes (calc RPD) 

27.6% 
Not aPPlicable 

Silicon 

ma/ko I Q I POL 
589 I I 1.31 

947 I I 1.73 

2 
Yes {continue) 
Yes (calc RPD) 

46.6% 
Not applicable 

CALCULATION SHEET 

Date 05112/11 
JobNo. ~ 

Radlum-228 

nCi/n Q MDA 

0.628 0.105 

0.745 0.134 

0.2 
Yes continue) 

No-Stoa cacceotablel 

No - acceotable 

Cadmium 

mn/kn IQ I PQL 
0.066 I B I 0.13 

o.on I BI 0.17 

0.2 
No-Stop (accaotable) 

No - accen1,:i,n~ 

Lithium 

mn,vn IO I POL 
6.49 I I 1.64 

7.41 
I I 

2.16 

2.5 
Yes (continue) 

No-Stop (acceptable) 

No - accerv,:i,nw:,, 

Sodium 

mn,vn IQ I PQL 
5« I I 32.7 

600 
I I 

43.3 

50 
Yes (continue} 
Yes (calc RPO) 

9.8% 
Not applicable 

Cale. No. 0100K-CA-VO, !, 
Checked H. M. SullowarJ; I 

Thorlum-228 Thorlum-232 

nCl/n Q MDA nCl/n o MDA 

0.602 0.028 0.628 0.105 

0.712 0.035 0.745 0.134 

1 1 
Yes tcontinual Yes fcontlnuel 

No-Stoo ,~r.anr:Rnie\ No-Stoa• ~table! 

No - :;v"'_,.._,table No - acceotable 

Calcium Chromium 

mn•vn IQ I PQL mnnrn I QI POL 

=i I 65.4 11 .0 I I 0.13 

4290 I I 
86.5 13.9 I I 

0.17 

100 0.2 
Yes (continue} Yes {continue} 
Yes (calc RPO) Yes (calc RPO) 

6.0% 23.3% 
Not applicable Not 2nNicabJe 

Magnesium ManganeH 

mn,vn IQ I PQL mn•vn IQ I PQL 
4250 I I 49.1 2~ I I 3.27 

4450 I I 
64.9 251 

I I 
4.33 

75 5 
Yes {continue) Yes {continue) 
Yes (calc RPD) Yes (calc RPO) 

4.6% 7.9% 
Nol aoolicable Not aoDlicalble 

Strontium Tin 

m""'v" I Q I PQL mn•vn I Q } POL 
31.5 I I 0.65 1.75 I BI 6.54 

34.6 I I 
0.87 2.12 I BI 8.65 

1 10 
Yes (continue) No-Stoo (acceotallle) 
Yes (calc RPD) 

9.4% 
Not Rnnficable No - ar.r.Antab/e 

Aluminum 
mn/kn Q PQL 

6970 3.27 

noo 4.33 

5 
Yes {continual 
Yes lcalc RPDl 

10.0% 
Not aoDlicable 

Cobalt 

ma/kn I Q I PQL 
5.« I I 1.31 

5.85 I I 
1.73 

2 
Yes (continue} 

No-Stop 1acc,,manle) 

No-21'V'_.....21"11e 

Molybclenum 

=•vn IQ I PQL 
1.33 I I 1.31 

3.98 I I 
1.73 

2 
Yes (continue) 

No-Stoo (acceptable) 

No - accem,:i,nle 

Vanadium 

ma/ko I Q I PQL 
44.8 I I 1.64 

49.2 
I I 

2.16 

2.5 
Yes (continue) 
Yes (calc RPO) 

9.4% 
Not aoolicable 

Rav0: _JJ_5jrt,jt, 
Sti.t No. 1 of 23 

Arsenic 
mn,vn Q PQL 

1.46 0 .65 

1.59 0.87 

1 
Yes {continue) 

No-Stoo ,., r=tablel 

No - acceotatrie 

Copper 

mn,vn IQ I PQL 
14.1 I I 0.65 

14.9 I I 
0.87 

1 
Yes (continue) 
Yes (calc RPO) 

5.5% 
Not~icable 

Nickel 

mnlVl'I IQ I PQL 
8.14 I I 2.62 

8.84 I I 3.46 

4 
Yes (continue) 

No-Stoa •==able) 

No - acceotable 

Zinc 

mn/ko I Q I PQL 
30.6 I I 6.54 

34.o I I 
8.65 

1 
Yes {continue) 
Yes (calc RPO) 

10.5% 
Not aoolicable 

Barium 
mn,vn Q PQL 

67.7 0.33 

84.6 o.~ 

o.5 · 
Yes (continue) 
Yes (calc RPO) 

22.2% 
Not aoollcable 

Hexavalent Chromium 

mn,vn I Q I PQL 
0.16 I B I 0.20 

0.1 8 I B I 0.20 

0.5 
No-Stoo (acceOOID!e) 

No - acceotable 

Pho•phoru• 
m,..,.,.. IQ I PQL 

468 I I 32.7 

564 I I 43.3 

10 
Yes lcontlnuel 
Yes lca}c RPDl 

14.4% 
Not aoolicable 
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CALCULATION SHEET 
Washington c1o,unt Haofqrd G... 

Originator P. L. Ben/amln 'x\..,\7 Data 05112/11 :.::::: ~~~ ~-=: :::::~= Relative Percent Oiff&'ence (RPO) CalculaUons Job No. -
1
-
465

-
5
---

2 

3 
4 

5 

6 
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 
36 
37 

38 

39 
40 
41 
42 
43 
44 

DuDllcata •••"-I•• C7688 Interval 18 Soll SamolH 

Sampling Sampla Sample Actlnium-228 

Area Number Data oCl/a IQ I MDA 
C7686; l-016 B29W1 12/14110 o.479 I I 0.240 
C7686; l-016 

B29W4 12/14110 0.101 I I 0.327 
DUP 

-•= 
TDL 0.2 

Bolh>PQI.? Yea Continue 
Duplicale I Both >5xTDL? No-Stop (accaau~nle} 

Analysis RPO 
Difference > 2 TDl? Na-

Sampling HEIS Sampla Aluminum 

Area Number Data ma/ka I O I PQL 
C7686· 1-018 829W3 12/14/10 5090 I 3.61 
C7686; ~016 

B29W5 12/14/10 sooo I I 
3.76 

DUP 
Anal-••: 

TDL 5 
I Both> POL? Yes (continue) 

Oupllcale I Both >5xTDL? Yes tcalc RPm 
Analysis RPO 1.8% 

I Difference > 2 TDL? Not aoollcable 

Sampling HEIS Sample Copper 
Area Number Data Q PQL 

C7686; l-016 829U3 12/14110 7.41 I I 0.72 
C7686; l-016 

829LJ5 12/14110 7.44 
I I 

0.75 
OUP 

--••: 
TDL 1 

I Both> POL? Yes (continue) 
Duplicate I Both >5xTDL? Ya.a Ccalc RPOl 
Analysis RPO 0.4% 

I Difference> 2 TDL? Not aoPlicable 

Sampling Sampla Sample Potnaium 
Area Number Date ma/ka I QI PQL 

C7686· l-018 B29LJ3 12/14110 887 I I 289 
C7686; l-016 

B29W5 12/14110 855 I I 301 
DUP 

--•: 
TDL 400 

I Both> POL? Yes (continue) 
Duplicate I Both >SxTOL? No-Stoo 1;;&a-rAm.!1blel 
Analysts I RPO 

Difference> 2 TOL? No- table 

PolualunMO 

oCl/alQI MDA 
14.4 I I 0.635 

14.1 I I 0.975 

0.5 
Yes continue 
Yes (Cale RPO) 

2.1% 
Not !cable 

Arsenic 

ma/ka I O I POL 
1.41 0.72 

1.29 1 I 
0.75 

1 
Yes (continue) 

No-StoD f,:WV,..AtVGn18) 

No - acceotable 

Iron 
a POL 

9450 I I 14.4 

10100 I I 15.0 

5 
Yn (continue) 
Yes lcalc RPO\ 

8.8% 
Not applicable 

Slllcan 
=,.n IQ I PQL 

323 I I 1.44 

295 I I 1.50 

2 
Yes continue 
Yes {calc RPO) 

9 .1% 
Not aoollcable 

100-K Remedial /nvesffgaffon/Feasibility Study Data Quality Assessment Report 
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Radlum-228 

oCJ/a IQ I MDA 
o.383 I I 0.103 

o.438 I I 
0.148 

0.1 
Yes continue 

No-Smn 1.-r..ll[]table) 

Na- ble 

Barium 

ma/ka IQ I PQL 
43.3 0.36 

37.9 
I I 

0.38 

0.5 
Yu (continue) 
Yes fcalc RPOl 

13.3% 
Not acolicable 

Load 
-~" 01 POL 
3.25 I I 0.36 

2.80 1 I 
0.38 

0.5 
Yes (continue) 
Yes (calc RPO} 

14.9% 
Notaooll-te 

Sodium 
-••n IQ I PQL 

546 I I 36.1 

523 I I 37.6 

50 
Yes 1conUnueJ 
Yea {Cale RPO} 

4.3% 
Not aoolicable 

Cale. No. 0100K-CA-V0080~ 
Checked H. M. Sulloway ;)$, 

Radlum-228 Thorlum.228 

oCl/alQI MDA oCl/alQI MDA 
o.479 I I 0.240 o.501 I I 0.060 

0.101 1 I 
0.327 o.sso I I 0.090 

0.2 1 
Yes lcontlnue\ Yes lconUnue 

No-Sto• Nc>StoP 1~le) 

No - acceotable No - acceotabla 

Beryllium Boran 

ma/ka I Q I PQL mntvn IQ I PQL 
0.128 I B I 0.14 0.878 I B 1.44 

0.123 I B I 0.15 103 I B I 1.50 

0.2 2 
No-Stnn ,acceotablel No-Stoo ,-~able! 

No - acceotable No- acceotable 

Uthlum llagneaium 
a PQL Q PQL 

7.15 I I 1.80 3060 I I 54.1 

8.59 
I I 

1.88 3160 
I I 

56.4 

2.5 75 
Yes (continual Yea Ccontinuel 

No-Stoo (acceotablel Yes lcalc RPO\ 
3.2% 

No • acceotable Not aooticable 

Strontium Tin 
m,,, .. ,, IQ I PQL m,,,..,, IQ I PQL 
23.2 I I 0.72 1.04 I BI 7.22 

17.1 I I 
0.75 1.11 I BI 7.52 

1 10 
Yes {continue) No-Stoo 1.--__,tableJ 
Yes (calc RPO} 

30.3% 
Not aooHcable No- able 

Rov0~:--v1P 
Shoot Na. 23 

Thorium-232 

oCl/a IQ I MDA 
o.479 I I 0.240 

0.101 I I 0.327 

1 
Yes lcontinue 

No-Stoo 1~ablel 

No-a table 

Cadmium Calcium 

m"u vn IQ I PQL ma/ka IQ I PQL 
0.068 I B I 0.14 2270 I I 72.2 

0.072 I B I 0.15 2130 I I 
75.2 

0.2 100 
No-Stoa,~--· Yea (continue) 

Yes (calc RPO! 
8.4% 

No - ::.n-.--atable Nat aoolicable 

,.._,_ Malybdonum 
mntkn c PQL m-.. IOI POL 

181 I I 3.61 1.10 I BI 1.44 

197 I I 
3.76 1.89 

I I 
1.50 

5 2 
Yes {continue} No-Strv11:;v-r.MUI.tn18} 

Yes Ccalc RPO\ 
8.5% 

Notaooll-le No. accRIJlH[]le 

Vanadium Zinc 
fflnlWft IQ I PQL -•n IQI PQL 

19.7 I I 1.80 20.9 I I 7.22 

17.9 1 I 1.88 21 .3 I I 7.52 

2.5 1 
Yea (continue) Yes (conUnue 
Yea lcalc RPO) Yes (calc RPO) 

9.8% 1.9% 
Not aoolicable Not aooticable 

Chromium 

ma/ka IQ I PQL 
18.7 I I 0.14 

15.3 I I 
0.15 

0.2 
Yes (continue) 
Yes Ccalc RPOl 

8.7% 
Nat aoottcable 

Nickel 
-~"IQ I PQL 
15.9 I I 2.89 

16.5 I I 
3.01 

4 
Yes (continue} 

No-Sl't'V'I •acceotablel 

No - acceotable 

Cobalt 

rna/ka I Q I POL 
3.65 I I 1.44 

3.81 I I 1.50 

2 
Yes (continue} 

No-Stoo 1:=11"......,.._,.el 

No-~e 

Phosphorus 
-••n IQ I PQL 

342 I I 38.1 

282 
I I 

37.8 

10 
Yes (continue} 
Yu (calc RPO) 

19.2% 
Not ltl1C icable 
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WashJnaton Closure Hanford 1 <J 
Origlnalo< P. L. Benjamin £ v.!:> 

Project 100-K Remedial Investigation 
Subject 100-K Remedial lnvestioation Relative Pammi Olfference (RPO) Calculations 

2 

3 
4 

5 

6 
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 

36 
37 

38 

39 
40 
41 
42 
43 
44 

Dupllcato Ana1Y91• - C7687 lnt• rval 5 Soll Sample• 
Sampling Sample Sample Pota•• ium-40 

Area Number Del• PCVa IQI MDA 
C7687· 1-00S B25LC9 5119/10 15.5 I I 0.358 
C7687; l-005 

B25l00 5119/10 15.6 I I 0.237 
OUP 

AnalYSis: 
TDL 0.5 

Both> POL? Yes (continue) 
Duplicate I Both >5xTDL? Yes fcalc RPO\ 
Analysis I RPO 0.6% 

I Difference > 2 TOL? Not aoolicable 

Sampling HEIS Sample Beryllium 

Area Number Date ma/ka I QI PQL 
C7687; 1-005 B25LC9 5119/10 0.155 I B I 0.16 
C7687; 1-005 B25LDO 5119110 0.1 42 I B I 0.20 

DUP 
Analua.1a• 

TDL 0.2 
I Both> POL? No-Stoo /acceptable) 

Duplicate I Both >5xTDL? 
Analysis I RPO 

I Difference > 2 TOL 7 No- ;v'rAmab'8 

5ampling HEIS Sample Uthlum 

Area Number Dale m ... , ..... IQ I PQL 
C7687; l-005 B25LC9 5119110 7.29 I I 1.95 
C7687: l-005 

B25LDO 5119/10 8.42 1 I 2.43 OUP 
Anal-: 

TDL 2.5 
Both> POL? Yes (continue) 

Duplicate Both >5xTDL? No-Stoo (accenTanle) 
Analysis RPO 

Difference > 2 TDL? No - acceotable 

Sampling Sample Semple Sodium 

Area Number Del• m a PQL 
C7687: l-005 B25LC9 5119110 439 I I 39.1 
C7687; l--005 

B25LDO 5119110 478 
I I 

48.7 
DUP 

.a.nmu.i9: 

TDL 50 
Both >POL? Yes (continue\ 

Duplicate Both >5xTDL? Yes (calc RPDl 
Analysis RPO 8.5% 

Difference > 2 TDL? Not applicable 

100-K Remedial Investigation/Feasibility Study Data Quality Assessment Report 

June 2012 

Radlum-228 

PCVa I QI MOA 
0.514 I I 0.071 

o.471 1 I 0.050 

0.1 
Yes fcontlnuel 

No-Stop (acceotaDle) 

No - acc~-ble 

Boron 

ma/ka I QI PQL 
0.644 I B I 1.56 

0.743 I B I 1.95 

2 
No-Stoa 1~ table} 

No - al'Y'-able 

Magnnlum 

ma/ka I QI PQL 
3140 I I 58.6 

3100 1 I 73.0 

75 
Yes (continue) 
Yes lcalc RPDl 

1.3% 
Not aooUcable 

Strontium 

m IQ I PQL 
24.1 I I 0.78 

24.6 
I I 

0.97 

1 
Yes tcontlnuel 
Yes (calc RPO) 

2.1% 
Not aP!lllcable 

CALCULATION SHEET 

Date 05112/11 
Job No . ..:1..:.46:::55::._ __ 

Radlum-228 

PCUa IQ I MDA 
0.902 I I 0.133 

o.831 I I 0.107 

0.2 
Yes (continue) 

No-Stop (acceptable) 

Na-- ~table 

Calcium 

malka I QI POL 
4580 I I 78.2 

4900 1 I 
97.3 

100 
Yes (continue) 
Yes Ccalc RPDl 

7.2% 
Nat aoollcable 

Manganese 

- 1kn IQ I PQL 
220 I I 3.91 

204 I I 4.87 

5 
Yes (continue) 
Yes fcalc RPO) 

7.5% 
Not aoolicable 

Tin 
ma/ka I QI PQL 
1.66 I BI 7.82 

1.61 I BI 9.73 

10 
No-Stop {acceptable) 

No - acceptable 

Cale. No, 0100K-CA-V0080 ~ 
Checked H. M. Sulloway J;if!;. 

Thorlum-228 Thorium•232 

PCUa I QI MDA PCUalQI MDA 
0.856 I I 0.042 0.902 I I 0.133 

0.141 1 I 0.029 o.831 I I 0.107 

1 1 
Yes {continue) Yes {continue} 

No-Stop (aCC80lal>le) No-StoP l~auJMI 

No - accePtable Na-~=table 

Chromium Cobalt 

ma/ka I QI PQL -••n IQ I PQL 
14.6 I I 0.16 4.15 I I 1.56 

12.6 1 I 
0.20 4.06 

I I 
1.95 

0.2 2 
Yes (continue) Yes (conUnueJ 
Yes lcalc RPDl No-Stoo {accerv:aniel 

14.7% 
Not aooticabte No • accenr::1n19 

Malyb$num Nickol 

m ... ,., ... IQ POL m Q PQL 
2.42 I I 1.56 11 .0 I I 3.13 

2.05 I I 1.95 9.14 I I 3.89 

2 4 
Yes (continue} Yes (continue) 

No-Stoo <acceo<aDle) No-Stop (acceotable) 

No - acceor:able No - dU2t[ table 

Vanadium Zinc 

mnnrn IQ I -B =••n IQ I PQL 
29.7 I I 1.95 24.2 I I 7.82 

30.1 I I 2.43 28.o I I 9.73 

2.5 1 
Yes (continua) Yes (continue) 
Yes (calc RPO\ Yes lcalc RPOl 

1.3% 14.6% 
Not SDOlicable Not aDDllcable 

Revo': ¾,h,/N 
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Aluminum AIMnic 

malko IQ I PQL =••n IQ I PQL 
5670 I I 3.91 1.60 I I 0.78 

5780 I I 4.87 1.50 I I 0.97 

5 1 
Yes (continue} Yes (continue) 
Yea (calc RPO) No-S'nn 1acceotabiel 

1.6% 
Not aOl'lilicable No-a le 

Copper Iron 

malka I QI PQL ~" IQI PQL 
24.9 I I 0.78 13800 I I 15.6 

21 .6 
I I 

0.97 moo 1 I 
19.5 

1 5 
Yes (continue} Yes (continue 
Yes !calc RPDl Yes (calc RPDl 

14.2% 11 .5% 
Not ::uv,ncable Not aoollcable 

Phoephorua Potaaalum 

mn1kn QI PQL _.,.,kn IQ I PQL 
431 I I 39.1 1110 I I 313 

370 I I 48.7 1120 I I 389 

10 400 
Yes (continue) Yes (continue} 
Yes (calc RPDl No-Stoo lacceotablel 

15.2% 
Not SDDlicable No - ,,,,.....,,.,.table 

Barium 
mnlkn 01 PQL 
69.0 I I 0.39 

64.3 I I 
0.49 

0.5 
Yes {continue} 
Yes lcalc RPDl 

7.1% 
Not amolicable 

Load 
mnnrn IQ I PQL 
4.47 I I 0.39 

4.31 
I I 

0.49 

0.5 
Yes lcontJnue\ 
Yea lcalc RPDl 

3.6% 
Not WV'llicable 

Silicon 

-~" I QI PQL 
947 I I 1.56 

1130 1 I 1.95 

2 
Yes {continue) 
Yes lcalc RPDl 

17.6% 
Not aoolicable 

WCH-489 
Aev. 2 
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Washington CJosyc, Hanford lb 
Originator P. L. Benjamin ~ 

Project 10().K Remedial Investigation 
Subject 10().K Remedial lnvestioation Relative Percerrt Difference (RPO) Calculations 

1 

2 

3 
4 

5 

6 
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 

36 
37 

38 

39 
40 
41 
42 
43 
44 

DuDllcate Analvsls • C7988 Interval 4 Soll SamDI• 

Sampling Sample Sample Actinlum-228 

ArH Number Dal• nCUn IQ I MDA 
C7688· 1--004 B27LB9 12/29110 0.526 I I 0.087 
C7688; 1-004 

B27LCO 12/29110 o.474 I I 0.1 87 OUP 
Analvsls: 

TDL 0.2 
I Both> POL? Yes (continue) 

Duplicale I Both >5xTOL? No-Stop (ar.cAntable) 
Analysis I RPO 

I Difference > 2 TDL? No - s:irr.lOlf\table 

Sampling HEIS Sample AJwnlnum 
Area Number Date ma/kn I QI PQL 

C7688; 1-004 B28F22 12/29110 5880 I I 10.1 
C7688; 1--004 

B28F23 12/29110 5800 I I 
11 .9 

DUP 
Analvsla: 

TDL 5 
Both> POL? Yes (continue> 

Duplicate Both >5xTDL? Yes lcalc RPDI 
Analysis RPO 4.9% 

Difference > 2 TDL? Not =n,icabfe 

Sampling HEIS Sample Iron 

Area Number Date mn1•n l QI PQL 
C7688; 1--004 B28F22 12/29110 36700 I I 40.5 
C7688; 1-004 

B28F23 12/29110 37700 I I 47.7 
DUP 

An.:1""'-fs: 
TDL 5 

Both> POL? Yea (continue) 
Duplicate Both >5xTDL? Yea lcalc RPDI 
Analysis RPO 2.7% 

Difference > 2 TDL? Not aoolicable 

Sampling Sample Samplo Potauium 
Area Number Dal• mn11rn I Q I PQL 

C7688; l-004 B28F22 12/29110 654 I BI 810 
C7688; l-004 

B28F23 12/29110 628 I BI 955 
DUP 

AnalYSia: 
TDL 400 

Both> POL? No-Stoo•=-•nlel 
Duplicate Both >5xTDL? 
Analysis RPO 

Difference > 2 TDL? No • acceotable 

100-K Remedial Investigation/Feasibility Study Data Qualify Assessment Report 

June 2012 

Po-um-40 

nCUnlQI IIDA 
10.1 I I 0.202 

10.5 
I I 

0.369 

0.5 
Yes Ccontfnuel 
Yes (calc RPO) 

3.9% 
Not aoolicable 

Arsenic 

ma/kn I QI PQL 
2.53 I I 2.03 

2.25 I BI 2.39 

1 
No-Stoo (accenr::mlel 

No-=~•ble 

Lead 

ma/ka I QI PQL 
2.46 I I 1.01 

2.55 I I 1.19 

0.5 
Yes (continue) 

No-Stoo lacceotable) 

No•a ~table 

Silicon 

mn••- I Q I PQL 
596 I I 4.05 

668 
I I 

4.77 

2 
Yes {continual 
Yea lcalc RPOl 

11.4% 
Not •nnllcable 

CALCULATION SHEET 

Date 05112/11 

Job No.--'1'-'465=5'----

Radlum-226 

nl'.:lln IO I IIDA 
0.404 I I 0.043 

o.382 I I 0.095 

0.1 
Yes Ccontinuel 

No-Stop ,,.,,,.,.,,table) 

No- arl"'Al'V~ble 

Barium 
m,.n,, ... IQ I PQL 
58.9 I I 1.01 

58.3 I I 1.19 

0.5 
Yes (continue> 
Yes lcalc RPO) 

1.0% 
Not aoolicable 

Uthlum 

mn1wn I QI PQL 
4.74 I BI 5.07 

4.47 I BI 5.97 

2.5 
No-Stoo IacceotableI 

No - arr.Prnanie 

Sodium 

mn11rn IQ I PQL 
594 I I 101 

558 I I 119 

50 
Yes {continue) 
Yes lcalc RPOl 

6.3% 
Not aoolicab{e 

Cale. No. 0100K.C~ 
Cheeked H. M. Sul 

Radlum-228 Thorium-228 

nCUn IQ I IIDA nt::Un Io I IIDA 
0.526 I I 0.087 0.565 I I 0.032 

o.474 I I 0.187 o .548 I I 0.054 

0.2 1 
Yes {continue) Yes {continue) 

No-Stop ,.,,.,.,,,table) No-Stop , _- -:P.rll,. e> 

No- er.l"Antable No • acceotable 

Beryllium Calcium 

ma/kn I QI POL m-••- IQ I PQL 
0.300 I B I 0.41 8440 I I 203 

0.303 I B I 0.48 8200 1 I 
239 

0.2 100 
No-Stoo lacceotablel Yes fcontinuel 

Yes fcalc RPDl 
2.9% 

No • acceotabie Not aoolicable 

Magnesium Manganese 

=•ka IQ I PQL ma/ka IQ I PQL 
5240 I I 152 414 I I 10.1 

5380 I I 
179 417 I I 

11.9 

75 5 
Yes (continue) Yes (continue} 
Yes (Cale RPD) Yes (calc RPD) 

2.6% 0.7% 
Not aoolicable Not aoolicable 

Strontium Tin 

mn/kn I QI PQL mnllfn IQ I POL 
26.5 I I 2.03 4.85 I BI 20.3 

25.7 I I 2.39 5.21 I BI 23.9 

1 10 
Yes (conUnue) No-Stop 1acceotable) 
Yes lcalc RPO) 

3.1% 
Not aoolicable No-==•ble 

Thorlum-232 

nl'.:1/n IQ I IIDA 
0.528 I I 0.087 

o.474 I I 
0.187 

1 
Yes fcontlnuel 

No-Stoo ,_ =HbleJ 

No • acceotable 

Chromium 

ma/kn I QI PQL 
4.39 I I 0.41 

4.10 1 I 
0.48 

0.2 
Yea fcontinuel 
Yes lcalc RPDI 

6.8% 
Not aoolicable 

Molybdenum 

mn, .. ,., IQ I PQL 
0.680 I B I 4.05 

0.637 I B I 4.TT 

2 
No-Stoo ,~able) 

No - acceotable 

Vanadium 

ma/kn I O I POL 
102 I I 5.07 

102 I I 
5.97 

2.5 
Yes (continual 
Yes l calc RPDl 

0.0% 
Not aoollcable 

Rev. No. ¾J1: 
Data ~JI II 

Sl>Mt No. fO 23 

Cobalt 

mnlVft IQ I PQL 
10.1 I I 4.05 

10.2 I I 
4 .TT 

2 
Yes lcontlnuel 
Yes lcalc RPO! 

1.0% 
Not ::annijcable 

Nickel 

=,.nlQI PQL 
7.29 I B I 8 .1 0 

7.08 I B I 9.55 

4 
No-Stoo ,~=bleJ 

No - ;;r~table 

Zinc 

mnlVn I QI PQL 
62.8 I I 20.3 

63.0 I I 
23.9 

1 
Yes (continue) 
Yes lcalc RPDl 

0.3% 
Not aoolicable 

CoPt>Or 

m-••- IQ I PQL 
17.3 I I 2.03 

18.4 
I I 

2.39 

1 
Yes lcontlnuel 
Yes lcalc RPO) 

6.2% 
Not .:1~icable 

Phosphorus 

mnanlQI PQL 
1620 I I 101 

1580 I I 119 

10 
Yes (continue) 
Yes lcalc RPDI 

2.5% 
Not aDOlicable 

WCH-489 
Rev. 2 
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Washington ctosgry Hanford ~ 
Originator P. L. Benjamin ~ 

Project 100-K Remedial Investigation 
Subject 100-K Remedial lnvestiQation Ralatlve Percent Difference (RPO} calculations 

2 

3 
4 

5 

6 
7 
8 
9 

10 
11 
12 

13 

14 
15 

16 

17 
18 
19 
20 
21 
22 
23 
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25 
26 

27 

28 
29 
30 
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36 
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40 
41 
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44 

Duplicate Analvsl•. C7688 lntorval 8 Soll Sample• 

Sampling Sample Sample Actinium-228 

Area Number Date nCVn IQ I MCA 
C7688· 1--008 B27LCS 1/3/11 0.536 I I 0.256 
C7688; l-008 

B27LC4 1/3/11 0.599 
I I 

0.346 
CUP 

Ana1Y9ia: 
TOL 0.2 

I Both> POL? Yes (continue) 
Duplicate I Both >5xTDL? No-Stop (acceptable) 
Analysis I RPO 

I Difference > 2 TOL? No - arrAniable 

Sampling HEIS Sample Aluminum 

Area Number Date mnl1'n I QI PQL 
C7688; 1-008 B28F28 1/3/11 6450 I I 13.8 
C7688; 1-008 

B28F27 1/3/11 6840 I I 
15.7 

DUP 
An21Vais: 

TOL 5 
I Both> PQI.? Yes {continue} 

Duplicate I Both >5xTOL? Yes (calc RPD) 
Analysis I RPO 5.9% 

I Difference > 2 TDL? Not aoo/lcable 

Sampling HEIS Sample Iron 

Area Number Date mnnrn IQ I PQL 
C7688; 1--008 B28F28 1/3/11 24500 I I 55.4 
C7688; 1--008 

B28F27 1/3/11 28200 I I 
62.9 

DUP 
Analv91s: 

TOL 5 
Both> POL? Ye.s fcontinue\ 

Duplicate Both >5xTDL? Yes fcalc RPDl 
Analysis RPO 14.0% 

Difference > 2 TDL? Not «'Ir n.iicable 

Sampling Sample Sample Potaulum 

Area Number Date mn/kn I QI PQL 
C7688; 1--008 B28F28 1/3/11 930 I BI 1110 
C7688; 1--008 

B28F27 1/3/11 938 I BI 1260 
CUP 

Anantsls: 
TOL 400 

Both> PQL? No-S•= • a~=tablel 
Duplicate Both >5xTDL? 
Analysis RPO 

Difference > 2 TOL? No - accectable 

100-K Remedial Investigation/Feasibility Study Data Quality Assessment Repoff 

June 2012 

Potanlum~ 

nCi/n IQ I MCA 
9.26 I I 0.552 

11 .3 1 I 
0.598 

0.5 
Yes (continue) 
Yes (calc RPO} 

19.8% 
Not aoolicable 

Antenlc 

mn11<n I QI PQL 
1.60 I BI 2.n 

2.14 I BI 3.14 

1 
No-Stoo racceotablel 

No - accernaole 

Lead 

mnnrn IQ I PQL 
3.24 I I 1.38 

3.52 
I I 

1.57 

0.5 
Yes {continual 
Yes {Cale RPDl 

8.3% 
Not aoollcable 

SIiicon 

m ... ,., ... I a I PQL 
526 I I 5.54 

832 
I I 

6.29 

2 
Yes Ccontlnuel 
Yes {calc RPO! 

45.1% 
Not aPolicable 

CALCULATION SHEET 

Date 05112/11 
Job No. _;1c.:4.::;655::::... _ _ _ 

Radlum-226 

nCVn IQ I MCA 
0.464 I I 0.082 

0.334 
I I 

0.182 

0.1 
Yes (continue) 

No-Stop 1accemanle} 

No - accenr-:inie 

Barium 

ma/ka I QI POL 
65.2 I I 1.38 

76.6 I I 1.57 

0.5 
Yas {continue) 
Yes (Cale RPO) 

16.1% 
Not aoolicable 

Lithium 

mn1rn IQ I PQL 
6.82 I BI 6.92 

3.24 I BI 7.86 

2.5 
No-Stoa facce-,:anie} 

No - acceru..tnte 

Sodium 
m ... ,... ... IQ I PQL 

517 I I 138 

613 
I I 

157 

50 
Yes {continue\ 
Yes lcalc RPDl 

17.0% 
Not aoDlicable 

Cale. No. 0100K-CA-V0080~ 
Checked H. M. Sulloway 

Radlum-228 Thorium-228 

nCl/n IQ I MCA nCVn IO I MCA 
0.536 I I 0.256 0.465 I I 0.096 

0.599 
I I 

0.346 0.448 
I I 

0.094 

0.2 1 
Yes (continue) Yes (continue) 

No-Stop (acceptablel No-Stoo /acceotablel 

No - 8CCAnT:.llble No - acceotable 

Beryllium Calcium 

ma/ka IQ I PQL mnlkn I Q I PQL 
0.191 I BI 0.55 5480 I I 277 

0.208 I BI 0.63 6300 I I 314 

0.2 100 
No-Stoo •=~~el Yes {continue) 

Yes {calc RPO) 
13.9% 

No - acceotable Not 2nruicable 

Magnesium Mang.,_ 

=•ko I a I PQL mo/ko I a I PQL 
477D I I 208 350 I I 13.8 

4560 I I 
236 373 

I I 
15.7 

75 5 
Yes (continue) Yes {continue) 
Yes fcalc RPDl Yes lcalc RPDl 

4.5% 6.4% 
Not aoclicable Not aoolicable 

Strondum Vanadium 

mnlkn I a I PQL m ... ,...,. IQ I PQL 
23.7 I I 2.n 59.5 I I 6.92 

25.2 
I I 

3.14 80.8 
I I 

7.86 

1 2.5 
Yes (continue\ Yes !continue\ 
Yes fcalc RPDl Yes Ccalc RPO) 

6.1% 30.4% 
Not aoollcable Not aDD1icable 

Thorium-232 

nCl/n IO I MCA 
0.536 I I 0.256 

0.599 
I I 

0.346 

1 
Yes (continue) 

No-Stoo •=-tablel 

No - a r.- able 

Chromium 

ma/ka I Q I PQL 
8.47 I I 0.55 

11.3 I I 0.63 

0.2 
Yes tconlinueJ 
Yes (calc RPDl 

28.6% 
Not aoolicable 

Molybdenum 

mn,wn IQ I PQL 
1.27 I BI 5.54 

1.51 I BI 6.29 

2 
No-Stoo facceotablel 

No - accern..1rne 

Zinc 
m ... ,v ... I a I PQL 

47.1 I I 27.7 

53.1 
I I 

31 .4 

1 
Yes {continue\ 
Yes {calc RPO! 

12.0% 
Not aODlicable 

Rev. No. 0 ~ 1~ 
Data~{.,. // 

Sheet No. 1'1 of 3 

Cobalt 

m .... , ..... IQ I PQL 
9.93 I I 5.54 

10.7 I I 6.29 

2 
Yes (continue) 

No-Stop 1a=emable) 

No - acceotable 

Nickel 

mn1•n IQ I PQL 
8.76 I BI 11.1 

10.5 I BI 12.6 

4 
No-Stoo , =r=tablel 

No - __._r-.r-ua~e 

Copper 
m ... ,., ... IQ I PQL 

13.2 I I 2.n 

16.8 I I 
3.14 

1 
Yes 1contlnue) 
Yes (calc RPO} 

24.0% 
Not=licable 

Phoaphon,9 

mmwn IQ I PQL 
1120 I I 138 

1240 I I 
157 

10 
Yes (continual 
Yes lcalc RPDl 

10.2% 
Not aoollcable 

WCH-489 
Rev. 2 
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CALCULATION SHEET 

Washtaaton Closw:, Hanford Q, 
Originator P. L Benjamin ~ \._; 

Project 100-K Remedial Investigation 
Subject 100-K Remedial Investigation Relative Percent Difference (RPO) Calculations 

1 Du lica18 An • • C7689 lnl8rval 4 Soll Sam 

Oal8 05/12/11 
Job No.~1_465=5 __ _ 

s c7
5:~-004 1128/1 o 

6~An~~ .. 1~·t,::~~=~:~==~::::::::~:::::~;;~=====~=====~~~=====~~=====~~~=====~ 
~t--- - -.-- -'-T"D'=~'"o~lh->~PQ=L~?~--+--~y'"es~c"'o"nt~in-ua~-+--y~.- .--,-'con"'-,tl'"n-ua~--1-~~..,...:=c~~----1 

9 Duplicate Both >SxTOL? Yes calc RPO NO-Slo acce table 
1 o Analysis RPD 2.3% 
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 

36 
37 

38 

39 
40 
41 
42 
43 
44 

Sampling 

Area 
C7689· 1-004 
C7689; 1-004 

OUP 
Analvslo: 

I 
Duplicate I 
Analysis I 

I 

Sampling -· C7689; 1-004 
C7689; l-004 

OUP 
Analvsls: 

I 
Duplicate 
Analysis 

I 

Sampling -· C7689; l-004 
C7689; 1-004 

OUP 
Analvals: 

Duplicate I 
Analysis I 

I 

Difference > 2 TDL? 

HEIS Sample 
Number Date 
B26WFO 7128/1 0 

B26WF1 7128/10 

TDL 
Both> PQL? 

Both >5xTOL? 
RPO 

Difference > 2 TDL? 

HEIS Sample 

Number Date 
826WFO 7128/10 

B26WF1 7128/10 

TDL 
Both> POL? 

Both >5xTDL? 
RPO 

Difference > 2 TOL? 

Sample Sample 

Number Date 
B26WFO 7128/1 0 

B26WF1 7/28/10 

mL 
Both > PQL? 

Both >SXTDL? 
RPO 

Difference > 2 TCL? 

Not icable 

Aluminum 
mn1•n IQ I PQL 
5030 I I 4.02 

4780 I I 4.17 

5 
Yes lcontlnuel 
Yes {calc RPO) 

5.1% 
Not aoollcable 

Copper 

ma/ka I QI PQL 
16.5 I I 0.80 

16.3 I I 0.83 

1 
Yes (continue) 
Yes (Cale RPO) 

1.2% 
Not aoolicable 

Phosphorus 

ma/ka IQ I PQL 
1180 I I 40.2 

1210 I I 41.7 

10 
Yes {continue) 
Yes {calc RPO\ 

4.2% 
Not aoolicable 

No•a table 

Antimony 

ma/ka I Q I PQL. 
o.803 I I 0.48 

o.713 I I 0.50 

0.6 
Yes lcontinuel 

No-Stop (acceptable! 

No - acceptable 

HexavaJent Chromium 

ffl"llrft I Q I PQL 
0.14 I B I 0.21 

0.38 I I 0.21 

0.5 
No-Stoa /acceotable\ 

NO• WT.Mrtable 

Potauium 

ffll"lllr" IQ I PQL 
725 I I 322 

652 I I 333 

400 
Yes (continua) 

No-Stoa /acceotablel 

No - acceotable 

100-K Remedial Investigation/Feasibility Study Data Quality Assessment Repott 
June 2012 

Arsenic 

mnnrn I Q I PQL 
2.54 I I 0.80 

2.10 I I 0.83 

1 
Yes lcontlnuel 

No-StoD 1.KT:Antable} 

No - arr.- table 

Iron 

mn11r" IQ I PQL 
26100 I I 16.1 

24500 1 I 16.7 

5 
Yes /continue 
Yes (calc RPDl 

6.3% 
Not aoolicable 

SIiicon 

ma/ka I QI PQL 
179 I I 1.61 

195 I I 1.67 

2 
Yes tcontlnue) 
Yes (calc RPDJ 

8.6% 
Not aoollcable 

Cale. No. 0100K-CA-V0080 
Checked H. M. Sullowa 

Barium Beryllium 

mnnrn J QI PQL ="" I QI PQL 
56.1 I I 0.40 0.161 I B I 0.16 

53.1 I I 0.42 0.152 I B I 0.17 

0.5 0.2 
Yes (continue\ No-Stoo 1 - [;HljldiJleJ 
Yes (calc RPO} 

5.5% 
Not aco~cab:le No - acceotable 

Lead Lithium 

ma/ka I Q I PQL - ••• I Q I PQL 
2.54 I I 0.40 2.27 I I 2.01 

2.20 I I 0.42 2.21 I I 2.08 

0.5 2.5 
Yes ccontinueJ Yes (continue) 

No-Stoo /acceptable\ N~Stoo (a.....-Arv::1.blel 

No - acr~~nle No - acceotable 

Sodium Strontium 
ma/kn I QI PQL ma/kn I QI PQL 

408 I I 40.2 22.0 I I 0.80 

403 I I 41 .7 21.2 I I 0.83 

50 1 
Yes tconttnue) Yes tcontlnua) 
Yes /calc RPDJ Yes (calc RPO) 

1.2% 3.7% 
Not aoolicable Not aoollcable 

Cadmium Calcium 

ma/ka I Q I PQL ma/ka I QI PQL 
0.056 I B I 0.1 6 5780 I I 80.4 

0.044 I B I 0.17 5230 1 I 83.4 

0.2 100 
No-Stop (acceotal>lel Yes (continue\ 

Yes fcalc RPDJ 
10.0% 

No- --.r.--itable Not aoolicable 

Magnesium Manganese 

ma/ka I QI PQL m"'.,." IQ I PQL 
3950 I I 60.3 317 I I 4.02 

3790 1 I 62.5 305 I I 4.17 

75 5 
Yes {continue) Yes (continue) 
Yes fcalc RPDl Yes fcalc RPO) 

4.1% 3.9% 
Not aoolicable Not aPPncable 

Vanadium Zinc 
m,.,... ... IQ I PQL mnn. ... IQ I POL 
72.1 I I 2.01 49.3 I I 8.04 

69.9 I I 2.08 45.9 I I 8.34 

2 3 
Yes (continue\ Yes (continue\ 
Yes (calc RPO} Yes ccalc RPO} 

3.1% 7.1% 
Not "'~ icable Not aoclicable 

Chromium 

mn,rn I QI PQL 
12.8 I I 0.16 

7.11 I I 0.17 

0 .2 
Yea lcontlnuel 
Yes (calc RPO! 

57.2% 
Not a oolicable 

Molybdenum 

ffl"llrl"I I Q I POL 
7.04 I I 1.61 

1.98 I I 1.67 

2 
Yes (continue) 

No-Sloo ,a= ~ • nle\ 

Yes - assess further 

WCH-489 
Rev. 2 

Cobalt 

mnurn IQ PQL 
10.2 I I 1.61 

9.46 I I 1.67 

2 
Yes lconUnuel 

No-Stop •~ =ble) 

No - ~table 

Nickel 

mn,irn IQ I PQL 
8.48 I I 3.22 

7.65 I I 3.33 

4 
Yes (continue) 

No-Stoo 1~ ;.vxe) 

No- acceptable 
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23 
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28 
29 
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Washlnaton C/osuc, Hanford -0 <1. 
Originator P. L BenJa,nln \ \..:v 

Project 100.K Remedial Investigation 
Subject 100.K Remedial lnvestioation Relative Percent Difference (RPO) calculations 

Ouollcate Analvsis • C7690 Interval 4 Soll Sam"'-
Sampling Sample Sample Potaulum-40 Radlum-226 

Area Num- Dote .Ci/a IQ I IIDA oCl/a l QI IIOA 
C7690: l-004 B26V81 7127/10 13.3 I I 0.484 0.297 I I 0.101 
C7690; l-004 

B26V82 7127/10 15.2 I I 0.748 o.412 1 I 0.119 
DUP 

Anal~•: 
TOL 0.5 0.1 

I Both> POL? Yes Ccontlnua\ Ye.a (continue\ 
Duplicate I Both >SxTOL 7 Yea (calc RPO) No-S le) 
Analysis I RPO 13.3% 

Difference > 2 TDL? Not aoc,llcable No • acceotable 

Sampling HEIS Sample Aluminum Araenic 

Area Number Date m.-.,wn IQ I POL m,.,.,,. IQ I PQL 
C7690; 1--004 B28V99 7127/10 4270 I I 4.82 123 I I 0.96 
C7690; 1--004 

B28VBO 7127/10 4110 1 I 4.83 1.30 1 I 0.97 
OUP 

Analvsla: 
TOL 5 1 

Both> PQI..? Yes (continue\ Yes (continue\ 
Dupllcale Both >5xTDL 7 Yes (calc RPO) No-Stop (acceptable) 
Analysis RPO 2.4% 

Difference > 2 TOI. 7 Not AMlicable No •accel:Jli'lllle 

Sampling HEIS Sample Copper Hexavalent Chromium -· Number Date mn,.:n IQ I POL m~•• QI PQL 
C7690· 1-004 B26V99 7127/10 6.67 I I 0.96 0.15 I BI 0.20 
C7690; 1--004 

B26VBO 7127/10 6.51 I I 0.97 0.17 I B I 020 
DUP 

Analvsls: 
TOL 1 0.5 

Bath> PQL7 Yea (continue) No-Stoo (acceptable) 
Duplicate Both >5xTDL? Yea lcalc RPOl 
Analysis RPO 2.4% 

Difference > 2 TOL? Not aoolicabie No-w-,._,.Able 

Sampling Sample Sample P'-!>horua Potassium -· Number Dote m ... ,., ... IQ I PQL m,.,.., ... IQ I PQL 
C7690; 1--004 B26V99 7127/10 263 I I 48.2 751 I I 386 
C7690; l-004 

B26VBO 7127/10 306 I I 4B.3 na I I 387 
DUP 

Analvslo: 
TOL 10 400 

Both> PQL7 Yes (continue} Yes (continue) 
Duplicate Both >5xTDL 7 Yea tcalc RPDl No-Sto,., ,_..,.antablel 

Analysis RPO 15.1% 
Difference > 2 TDL? Not aoolicable No - ar.r.ArTUlble 

100·K Remedial lnvesllga#on/Feasibility Study Data Quality Assessment Report 
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CALCULATION SHEET 

Date 05/12/11 

Job No . ..:1.a4655=---

Radium-228 

.Ci/a IQ I IIOA 
0.474 I O I 0.313 

o.522 1 I 0.318 

02 
Yea (continue\ 

No-Stoo ,_ r..Rm.!lblel 

No- ,l[".rP.[JIH[ e 

Barium 

mnnrn IQ I PQL 
50.1 I I 0.48 

39.3 I I 0.48 

0.5 
Yes tcontinuel 
Yes (calc RPO) 

24.2% 
Not HDrnicable 

Iron 

=•ka IQ I PQL 
7910 I I 19.3 

8600 I I 19.3 

5 
Ye• (continue) 
Yes lcalc RPDJ 

8.4% 
Not Al'V'll,lcable 

Slllcan 

ma/ka IQ I POL 
1150 I I 1.93 

1100 I I 1.93 

2 
Yes (continue} 
Yes lcalc RPO, 

3.4% 
Not -,nllcabte 

Cale. Na. 0100K..CA•V0080 
Checked H. M. Sullowa 

B<trytllum Boron 

ma/ka I Q "I PQL m,.,.,,. IQ I PQL 
0.118 I B I 0.19 0.555 I B I 1.93 

0.122 I B I 0.19 0.613 I B I 1.93 

0.2 2 
No-Stoa r::arr-AnT,:r,nie\ No-Stoo ,arr-.:.ntabk!l 

No- ac:EtiOtable No - ~table 

Laad Lithium 

ma/ka I QI PQL fflftlWn I QI PQL 
2.64 I I 0.48 6.92 I I 2.41 

3.04 I I 0.48 7.06 I I 2.42 

0.5 2.5 
Yea (continue) Yes (continue) 
Yas (calc RPDl No-Stoo •=•=•"lo) 

14.1% 
Not aDDlicabl.e No•=•-·-

Sodium Strontium 

ma1kn I QI PQL m Q POL 
176 I I 482 17.7 I I 0.96 

179 I I 48.3 21 .9 I I 0.97 

50 1 
Yos lconUnuel Yes (continue) 

No-Su,p 1acc""tablel Yes (calc RPO) 
212% 

No - acceotable Not aD01icat:Ne 

Cadmium Calclwn 

mnn,n I a I PQL mn/Vft IQ I POL 
0.069 I B I 0.19 2210 I I 96.4 

0.076 I B I 0.19 2140 I I 
96.7 

0.2 100 
No-Stoa 1 '21'Y"Antablel Yes tcontinuel 

Yes (Cale RPO) 
3.2% 

No - arr~able Not anaiicable 

Magnesium Manga,eN 

mnnrn I Q I PQL mn, .. n IQ I PQL 
2510 I I n .3 127 I I 4.82 

2400 I I n.5 129 I I 4.83 

75 5 
Yes (continue) Yes (continue) 
Yes fcalc RPO\ Yes lcalc RPOl 

4.5% 1.6% 
Not <U\Nicable Not eooUcable 

Vanadium Zinc 

m Q PQL m Q PQL 
16.1 I I 2 .41 182 I I 9.64 

18.6 I I 2.42 19.5 I I 9.67 

2.5 1 
Yes (continue) Yu (continue) 
Yes (calc RPO) Yu lcalc RPO) 

14.4% 6.9% 
Notaooll-le Not aoolicabk, 

Chromium 

m n nr·n IQ I POL 
8.37 I I 0.19 

7.48 I I 0.19 

0.2 
Yes (contlnuel 
Yes fcalc RPO) 

11.2% 
Not aar'>licat»e 

llolybdonum 

ma/ka I QI PQL 
0.262 I BI 1.93 

0 .680 I BI 1.93 

2 
No-Stoo 1acceotoblel 

No- _._,_,table 

WCH-489 
Rev. 2 

Cobalt 

=••• I Q I POL 
2.99 I I 1.93 

2.91 I I 1.93 

2 
Yes (continue\ 

No-StoP l~Ulllll8) 

No-~ldU,e 

Nlckal 

m 0 POL 
7.B5 I I 3.86 

7.39 I I 3.87 

4 
Yes (continue} 

No-Stoo 1--~e) 

No-accenr~ 
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CALCULATION SHEET 
Wtshlnqton Closuc, Hanford O Q 

Originator P. L. Benjamin ~"'? Date 05/12111 
Project 1 (J().K Remedial Investigation Job No. ~1~465=5 __ _ 

2 
3 
4 

5 

6 
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 
36 
37 

38 

39 
40 
41 
42 
43 
44 

Subject 1 (J().K Remedial lnvestioation Relative Percent Difference (RPO) Ga/culatlons 
Duollcate Anal...._• C7691 Interval 9 Soil SamDleo 

Sampling Sample Sample Actinlum-228 Pot.Alum~ 
Area Number Date nCl/n IQ MDA nCl/n IQ I MDA 

C7691 · 1--009 B25N96 6124110 0.512 I I 0.238 12.5 I 1 o.n1 
C7691 ; 1-009 

B25N92 6124110 o.533 I 1 o.357 11.4 1 1 o.871 DUP 
Analvs,o: 

TDL 0.2 0.5 
I Both> POL? Yes (continue) Yes (continue} 

Duplicate I Both >5xIDL? No-Stoo (accenrmwe) Yes lcalc RPDl 
Analysis I RPO 9.2% 

I Difference > 2 TD!.? No--~-1e Nol aoolicable 

Sample Barium Beryllium 
Sampling HEIS 

Area Number Dato ma/ka I QI PQL ma/ka I QI PQL 
C7691 ; ~009 B25N96 6124110 54.6 I I 0.49 0.168 I B I 0.20 
C7691 ; 1-00S 

B25N92 6124110 44.o I I 
0.33 o.137 I I 

0.13 
OUP 

Anal-••: 
TDL 0.5 0.2 

Both> POL? Yes I continue) No-Stoo r ___,.ftnf"'" lel 
Dupilcete Both >5xIDL? Yes rcalc RPO> 
Analysis RPD 21 .5% 

Difference > 2 TOL? Not ,mnlicable No - acceptable 

Sampling HEIS Sample Iron Lead 
Ania Number Date =ka IQ I POL mn,.n I QI POL 

C7691 ; 1-009 825N96 6124110 12500 I I 19.5 26.9 I I 0.49 
C7691 ; 1-009 B25N92 6124110 11500 I I 

13.3 19.3 I I 
0.33 

OUP 
An•-is: 

TDL 5 0.5 
Both > POL? Yes tcontlnue) Yes fcontinuel 

Duplicate I Both >5xTOL? Yea (calc RPO) Yes (calc RPO) 
Analysis I RPO 8.3% 32.9% 

Difference > 2 TOL? Not apollcabla Not aooli~e 

Sampllng Sample Sample Silicon Sodium 
Area N...nber Date mnlkn IQ I POL -~-Ia I PQL 

C7691 ; ~009 B25N96 6124110 917 I I 1.95 201 I I 48.8 
C7691 ; 1·009 

825N92 6124110 337 I I 
1.33 174 

I I 
33.2 

DUP 
An•-lo: 

TDL 2 50 
Both> POL? Yes tcontlnuel Yes lcontinuel 

Duplicate Both >5xmL? Yu {Cale RPO) No-Sloo cecceotablel 
Analysis RPO 92.5% 

Difference > 2 TDL? Not .-11'Vlllcable No • acceotable 

100-K Remedial Investigation/Feasibility Study Data Quality Assessment Repo,r 
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Radlum-226 
oll/nlQI MDA 
0.381 I I 0.118 

o.383 1 1 o.147 

0.1 
Yes (continue) 

No-Stoo faccerv_...el 

No • acceotable 

Boron 

mnnrn l QI PQL 
1.12 I BI 1.95 

0.779 I B I 1.33 

2 
No-StoD {alY'~~e) 

No • acceptable 

Lithium 
~•n I QI POL 
6.57 I I 2.44 

6.41 
I I 

1.66 

2.5 
Yes CconUnue\ 

No-Stop (arr.Mntablel 

No • accectable 

Strontium -~~~ IQ POL 
35.5 I I 0.98 

27.5 
I I 

0.66 

1 
Yes lconunuel 
Yes (Cale RPO} 

25.4% 
Not aoolicable 

Cale. No. 0100K-CA-V0080~ ,, 
Chocked H. M. Sulloway ~ 

Radlum-228 Thorlum-228 
nCl/n IQ I MDA nCl/n I QI MDA 
0.512 I I 0.238 0.760 I I 0.093 

o.533 1 I o.357 o.532 I I o.085 

0.2 1 
Yea tcontlnueJ Yea 1continueJ 

No-StOD lf:lll"~l"d'::u"Ji18) ~too •~=ntablel 

No - -_,tab!e No--=table 

Cadmium Calcium 

mn11rn I QI PQL mnnrn I QI PQL 
0.075 I B I 0.20 7960 I I 97.5 

0.057 I B I 0.13 6270 I I 
66.3 

0.2 100 
No-Stoo racceotable\ Yes lcontlnue\ 

Yes (calc RPD) 
23.8% 

. No • acceptable Not applicable 

MagllMlum M.anganeN 
mnnrn I Q I POL m,uwn IQ I PQL 
3910 I I 73.1 212 I I 4.88 

3390 1 I 
49.8 189 I I 

3.32 

75 5 
Yes lcontinue\ Yes (continue} 
Yes !Cale RPO} Yes (calc RPO) 

14.2% 11 .5% 
Not- icable Not aDOlicable 

Tin Vanadium 
m a PQL mnlkn a PQL 

1.71 I BI 9.75 30.4 I I 2.44 

1.42 I BI 6.63 28.8 1 I 
1.66 

10 2.5 
No-Stop accemM18J Yes (continue\ 

Yea CcaJc RPDl 
5.4% 

No • arr.Pntable Not aoollcable 

Rov:_: _Q_ ,4i ~/ll 
Sheet No 14 ol 23' 

Thorlum-232 Aluminum 
ncUnlQI MDA m""""'" I a I POL 
0.512 I I 0.238 6160 I I 4.88 

o.533 1 I 
0.357 so10 1 I 3.32 

1 5 
Yes (continue} Ye• (continue) 

No-s·-- el Yes fcalc RPDl 
20.6% 

No - -tallle Not aDDlicable 

Chromium Cobalt 

=••n IQ I PQL mnnrn I Q I PQL 
12.1 I I 0.20 4.21 I I 1.95 

10.6 I I 
0.13 3.73 

I I 
1.33 

0.2 2 
Yes tcontinua) Yes lcontinue) 
Yes (Cale RPO} No-Stoo (acceaut111e) 

13.2% 
Not aoo<lcable No - acceptable 

Molyb<lenum Nicl<el 

-••n IQ I PQL mnnrn IQ I POL 
1.40 I BI 1.95 10.2 I I 3.90 

1.17 I BI 1.33 8.39 I I 
2.65 

2 4 
No-Stoa , .:.rr4nl'able\ Yea lcontinue\ 

No-Stop raccePtablel 

No•=-table No • accern.-11"119 

Zinc 
mrv•n I Q I PQL 
26.2 I I 9.75 

23.9 
I I 6.63 

1 
Yes lcontinue} 
Yes {calc RPDl 

9.2% 
Not .-1~lcable 

Antimnnv 
mo/ko I Q I POL 
0.539 I B I 0.59 

o.315 I a I 0.40 

0.6 
No-Stoo r_.,.._m-uel 

No-:ar.r.Pr at>ie 

c_, 
mnlkn Q POL 
16.6 I I 0.98 

15.0 
I I 

0.66 

1 
Yes Ccontinu•l 
Yes (calc RPD) 

10.1% 
Not aoollcable 

Phoophoruo 
mnnrn IQ I POL 

399 I I 48.8 

358 
I I 

33.2 

10 
Yes (continue\ 
Yes rcalc RPO} 

10.8% 
Not apollcable 

WCH-489 
Rev. 2 

ArMnlc 
mr1a:n IQ I PQL 
1.92 I I 0.98 

3.48 I I 0.66 

1 
Yea fcontinuel 

No-St e) 

No-:ar.r.--nanll'I 

Hexavalent Chromium 

m"""" ... IQ I POL 
0.11 I BI 0.23 

0.16 I BI 0.21 

0.5 
No-Stoo ,=-able> 

No• Al'rAntAnle 

Potauium 
m ... ,.. ... IQ I pQL 

1020 I I 390 

847 I I 265 

400 
Yes (continu.\ 

No-StoP caccemacle) 

No - ~ 
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CALCULATION SHEET 
Washington Cloaure Hanford <1.. 

Originator P. L. Benjamin ~l)o 
Project 100-K Remedial lnvesUgation 
Subject 100-K Remedial Investigation Relative Pe<cent Difference (RPD) Calculations 

1 Ou icate Anal Is - C71192 Interval 9 Soll Sam .. 

4 C7692· 1-009 2 6Yl 8/30/10 

5 c75
~~~ B276Y2 8/30/10 

6 Anal Is: 
7 TDL 

Date 05/12111 
Job No. -'1-'46;:;5::5:,_ _ _ 

8t-----~-~Bo-lh->~P~O~L~?~--+--=-~ ~----+---~~--->---~~----< 

9 Duplicate Both >5xTDL? 
10 Analysis RPO 

;~._ _ _ __ ._...;Di::c'::.:ff;:;erc.:ence=:..;>c...2:....:.T:D:.L?:....._._ _ _;_:====- --'--....:.:;::......;==="--'---'-::::..-====---' 
13 

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 

Sampling 

Area 
C7692; 1-009 
C7692; 1-009 

DUP 
An .. - •• : 

I 
Duplicate I 
Analysis I 

( 

Sampling 

Area 
C7692; 1-009 
C7692; l-009 

DUP 
Analvsis: 

I 
Duplicate I 
Analysis I 

I 

Sampling 

Area 
C7692; 1-009 
C7692; 1-009 

DUP 
Analvsls: 

I 
Duplicate I 
Analysis I 

HEIS SampN 
Number Date 
B276W4 8/30/10 

B276W5 8130/10 

TDL 
Bolh > POL? 

Bolh >5xTDL? 
RPO 

Difference > 2 TOL? 

HEIS Sample 

Number Date 
B276W4 8/30/10 

B276W5 8/30/10 

TDL 
Bolh > PQL? 

Bolh >5xTDL? 
RPO 

Difference > 2 TOL? 

Sample SampN 
Number Date 
B276W4 8130/10 

B276W5 8130/10 

TDL 
Bolh > POL? 

Bolh >5xTOL? 
RPO 

Difference > 2 TDL? 

Aluminum 

ma/ka I QI PQL 
3850 I I 4.78 

3640 I I 
4.10 

5 
Yes fcontinueJ 
Yes (calc RPO) 

5.6% 
Not aoolicable 

Cobalt 

ffll Ulll"n IQ I PQL 
2.67 I I 1.91 

2.35 
I I 1.64 

2 
Yes (continual 

No-Stoo ,_ c-tablel 

No • acceotable 

Nickel 

m"~"IQI POL 
6.23 I I 3.82 

8.65 
I I 

3.28 

4 
Yes (continue) 

No-Stoo (accemarve) 

No - aa:wn,~e 

100-K Remedial Investigation/Feasibility Study Data Quality Assessment Repott 
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Anlenlc Barium 

ma/ka IQ I PQL ma/ka I Q I PQL 
1.58 I I 0.96 30.6 I I 0.48 

1.19 
I I 

0.82 34.2 
I I 

0.41 

1 0.5 
Yes {continue) Yes (continue) 

No-Stop (a=table) Yes (calc RPO) 
11 .1% 

No - ;:r.r.anr::1nie Not aoolicable 

Copper Iron 

ma/ka I QI PQL ma/ka I QI PQL 
10.3 I I 0.96 9090 I I 19.1 

10.5 I I 
0.82 8050 I I 16.4 

1 5 
Yes Ccontlnuel Yes (continue) 
Yes (calc RPOJ Yes fcalc RPDl 

1.9% 12.1% 
Not ,:r,nniicable Not anollcable 

Phosphorus Potassium 

ma/ka I QI PQL ma/ka IQ I PQL 
317 I I 47.8 788 I I 382 

231 
I I 

41 .0 742 I I 
328 

10 400 
Yea (continue) Yes Ccontinuel 
Yes (Cale RPDJ No-Stoo ,_ ~ ablel 

31.4% 
Not aoolicable No - acceotable 

Cale. No. 0100K-CA-V0080 ~ 
Chocked H. M. Sullowagi I!, 

Beryllium Boron 

ma/ka IQ I POL mn••n I QI PQL 
0.124 I BI 0.19 0.675 I B I 1.91 

0.120 I BI 0.16 0.469 I B I 1.64 

0.2 2 
No-Stoo Caccen=nlel No-Stnn ,~table) 

No - acceotable No - ~~table 

Lead Lithium 

malkn I QI PQL ma/kn I QI PQL 
4.52 I I 0.48 5.59 I I 2.39 

4.69 
I I 

0.41 5.06 
I I 

2.05 

0.5 2.5 
Yes (continue) Yes (contlnuel 
Yes (Cale RPDl No-Stnn r=-r.anrable) 

3.7% 
Not aP01icable No - accePtabie 

Silicon Sodium 

mn,.:n IQ I PQL mn1•n IQ I POL 
476 I I 1.91 107 I I 47.8 

438 
I I 

1.64 124 
I I 

41.0 

2 50 
Yes fcontinuel Yes fcontlnue) 
Yes lcalc RPDl No-Stoo caccaotablel 

8.3% 
Not aoolicable No - 8CC8DtaDl8 

Cadmium 

ma/ka IQ I PQL 
0.073 I B I 0.19 

0.054 I B I 0.16 

0.2 
No-Stoo (acceru::H'lle) 

No-~table 

Magnesium 

mn/kn IQ I PQL 
2470 I I 71 .7 

2160 I I 
61.5 

75 
Yea (continual 
Yes / calc RPDl 

13.4% 
Not anoiicable 

Strontium 
mn1•n IQ I PQL 
19.5 I I 0.96 

17.7 
I I 

0.82 

1 
Yes fcontinuel 
Yes (calc RPO} 

9.7% 
Not aooilcable 

Rev. No, 0 _,/. / 
Date-£~ i/ 

Sheet No. 15 of23 

Calcium 

m" '"" IQ I PQL 
5970 I I 95.6 

5150 I I 
82.0 

100 
Yes (continue) 
Yes (caic RPO} 

14.7% 
Not ::1nnaicabk! 

Manganese 
m--11,,- IQ I PQL 

199 I I 4.78 

143 I I 
4.10 

5 
Yes (continue) 
Yes Ccalc RPDl 

32.7% 
Not 111JCJ1icabie 

Vanadium 
~•n IQ I PQL 
18.6 I I 2.39 

15.3 
I I 2.05 

2.5 
Yes lcontinuel 
Yes fcalc RPDl 

19.5% 
Not aooiicable 

Chromium 

ffl"'™"' I QI PQL 
9.85 I I 0.19 

9.22 
I I 

0.16 

0.2 
Yes fcontlnuel 
Yes (calc RPO) 

6.6% 
Not aoollcable 

Molybmnum 

-"'"" IO I PQL 
0.846 I B I 1.91 

o.m I e I 1.64 

2 
No-Stoo (ar-tab/el 

No-~ able 

Zinc 

=••n IQ I PQL 
26.0 I I 9.56 

19.5 
I I 

8.20 

1 
Yes lcontinuel 
Yes lcalc RPDl 

28.6% 
Not anoticable 

WCH-489 
Rev. 2 
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Washfaqtqn C/O§Ul'I Hanford , :'o 
Originator P. L. Benjamin ~ V 

Project 100-K Remedial Investigation 
Subject 100-K Remedial Investigation Relative Percent Difference (RPO) Calculations 

1 
2 
3 
4 

5 

6 
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 
36 
37 

38 

39 
40 
41 
42 
43 
44 

Duplicate Analysis• C7693 Interval 5 Soll Samples 
Sampling Sample Sample Potaesium-40 

Area Number Date nCUa I QI MDA 
C7693· l-005 B25YK8 9/15110 11.4 I I 0.801 
C7693; l-005 

B25YK9 9/15110 11 .4 I I o.480 DUP 
Analvsla: 

TDL 0.5 
I Both> PQL? Yes (continue) 

Duplicate I Both >5xTDL? Yes (calc RPO) 
Analysis I RPO 0.0% 

I Difference > 2 TDL? Not SDDlicable 

Sampling HEIS Samplo Beryllium 

Area Number Date ffll'IIVft IQ I PQL 
C7693; 1-005 B25YK8 9/15110 0.159 I I 0.14 
C7693; l-005 

B25YK9 9/15110 0.185 I BI 0.19 
DUP 

Analvsls: 
TDL 0.2 

I Both> POL? N~Stoo ·~r.Rnl"'tHe> 
Duplicate I Both >5xTDL? 
Analysis RPO 

Difference > 2 TDL? No - ::1r.na,ntable 

Sampling HEIS Sample Lithium 
Area Number Date ma/ka I QI POL 

C7693· 1-005 B25YK8 9/15/10 7.17 I I 1.78 
C7693; ~005 

B25YK9 9/15110 7.89 I I 2.42 
OUP 

Analvsis: 
TDL 2.5 

Both> PQL? Yes (continue) 
Duplicate Both >5xTDL? No-Stoo laoceotablel 
Analysis RPO 

Difference > 2 TDL? No - .-i:Jotl.m1u11e 

Sampling Sample Sample Sodium 
Area Number Date fflRIWn I Q I PQL 

C7693; 1-005 B25YK8 9/15110 410 I I 35.6 
C7693; 1-005 

B25YK9 9/1511 0 507 
I I 

48.3 
DUP 

Analysis: 
TDL 50 

Both> PQL? Yes Ccontinuel 
Duplicate Both >SxTDL? Yes (calc RPO) 
Analysis RPO 21 .2% 

Difference > 2 TDL? Not aoolicable 

100-K Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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Radlum-228 
nCUa IQI MDA 
0.432 I I 0.145 

o.534 I I 0.112 

0.1 
Yes ccontlnueJ 

No-Stop ra=.able) 

No-~table 

Cadmium 
mnnrn I QI PQL 
0.078 I B I 0.14 

0.100 I BI 0 .19 

0.2 
No-Stoo ::;;ir.r.1-1ntablel 

No-ar~able 

Magnesium 
mnnrn IQ I PQL 
3490 I I 53.4 

4100 1 I 72.5 

. 
75 

Yes (continue) 
Yes lcalc RPDl 

16.1% 
Not ..vx licable 

Strontium 
ma/ka IQ I PQL 
30.3 I I 0.71 

35.9 I I 
0.97 

1 
Yes (continue} 
Yes Icalc RPO! 

16.9% 
Not aoDlicable 

CALCULATION SHEET 

Date 05/12/11 
Job No. _1~4655=~--

Radlum-228 Thortum-228 
oCUa I QI MDA nCUa I Q I MDA 
0.516 I I 0.344 0.590 I I 0.120 

o.730 I I o.237 o.548 I I 0.078 

0.2 1 
Yes 1continue1 Yes (continue) 

No-Stop (acceptable) No-Stop I acceotablel 

No • :av rPntable No - acceotable 

Calcium Chromium 

ma/ka I QI PQL ma/ka I QI PQL 
6240 I I 71 .1 10.9 I I 0.14 

71 80 
I I 

96.7 11.9 
I I 

0.19 

100 0.2 
Yes (contJnue) Yes ccontlnue) 
Yes (calc RPO) Yes (calc RPD) 

14.0% 8 .8% 
Nota, icable Not aoolicable 

ManganeH Molybdenum 
mnnrn IQ I PQL ma/ka I QI PQL 

223 I I 3.56 1.35 I BI 1.42 

256 I I 4.83 1.51 I BI 1.93 

5 2 
Yes (continue) No-SIOP (acceptable) 
Yes lcalc RPO) 

13.8% 
Not.tr lcable No- accff0l.-1n1e 

Vanadium Zinc 
= ,ka IQ I PQL ma/ka I QI PQL 
34.2 I I 1.78 28.1 I I 7.11 

39.9 1 I 
2.42 32.0 

I I 
9.67 

2.5 1 
Yes (continual Yea lcontinuel 
Yes Ccalc RPO) Yes Ccalc RPDl 

15.4% 13.0% 
Not •~icable Not aoollcable 

Thortum-232 Aluminum 
nCUa IQI MDA mnnr,o IQ I PQL 
0.516 I I 0.344 5800 I I 3.56 

0.730 I I 0.237 7100 I I 4.83 

1 5 
Yes (continueJ Yes (continue) 

No-Stop (acceptable) Yes (calc RPO) 
20.2% 

No • accenr;.1n19 Not aoclicable 

Cobalt Copper 
mrmrn IQ I PQL -,ka I QI PQL 
4.18 I I 1.42 11.7 I I 0.71 

4.93 
I I 

1.93 13.6 
I I 

0.97 

2 1 
Yes (continua} Yes cconunue) 

No-Step Iaccentable) Yes (calc RPO) 
15.0% 

No- a,...,..._,,able Nol •~icable 

Nickel Phosphorus 

ma/ka I Q I PQL mn,wn IQ I PQL 
7.45 I I 2.85 427 I I 35.6 

9.11 I I 3.87 450 I I 48.3 

4 10 
Yes (continue) Yes (continue) 

No-Stoo ( acceotablel Yes Ccalc RPDl 
5.2% 

No•=-•-le Not ,mnlicable 

Rev. No. ~ jiz 
Date ti, I 

Sheet No.16of 23 

Arsenic 
ma/ka I QI PQL 
1.51 I I 0.71 

1.75 I I 0.97 

1 
Yes {continue) 

No-Stoo lacceotablel 

No • ...- ~table 

Iron 

=,•n IQ I PQL 
12700 I I 14.2 

15000 I I 
19.3 

5 
Yes (continua) 
Yes (calc RPO) 

16.6% 
Not- lcable 

Potassium 
mnnrn IQ I PQL 
1080 I I 285 

1180 I I 387 

400 
Yes (continue) 

No-StOD ,-~table) 

No - - l~nable 

Barium 
ma/ka IQ I PQL 

61 .9 I I 0.36 

68.8 
I I 

0.48 

0.5 
Yes lcontinuel 
Yes lcalc RPDl 

10.6% 
Nol 8PP1icable 

Lead 

ma/ka IQ I PQL 
3.n I I 0.36 

4.41 I I 0.48 

0.5 
Yu Icontlnue) 
Yes lcalc RPDl 

15.6% 
Not aoDlicable 

SIiicon 

~ka IQ I PQL 
412 I I 1.42 

708 I I 
1.93 

2 
Yea (continue) 
Yes lcalc RPO) 

529% 
Not aPP1icable 

WCH-489 
Rev. 2 
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CALCULATION SHEET 

Wa§hlngton CIOfYCI Hanford . a 
Originator P. L. Benjamin '3,VO Date 05/12/11 

:~J:~: ~~ :::::::~=~~=~Relative Percent Dlfference (RPD) CalculaUons Job No.-'
1
-'
485=5

---

1 
2 
3 
4 

5 

6 
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 
36 
37 

38 

39 
40 
41 
42 
43 
44 

Duallcate Analvslo - C761M lnblrval 8 Soll SamDIH 
Sampling Sample Sample Actlnlum-228 

Area Number Data nCl/n IQ I MDA 
C7694· 1-008 B260B5 1110/11 0.793 I I 0.130 
C7694; 1-008 

B26102 1110/11 o.698 1 1 0.245 OUP 
Analvsla: 

TDL 0.2 
Both> POL? Yes lcontinue 

Duplicate Both >SxTDL? No-Stoo•~•nie] 
Analysis RPO 

Difference > 2 TDL? No - arr.A'll';:mle 

Sampling HEIS Sample Aluminum 
Area Number Data mnlkn Q PQL 

C7694· ~008 B260B5 1/10/11 4960 I I 4.04 
C7694; ~ 

826103 1110/11 5460 I I 
4.68 

DUP 
Analva1•: 

TDL 5 
I Both> POL? Yes lcontinue) 

Duplicate I Both >5xTDL? Yes fcalc RPO} 
Analysis I RPD 9.2% 

I Difference> 2 TDL? Not ;mn1icable 

Sampling HEIS 
Sample Copper 

Area Number Date mn, .. n I Q I PQL 
C7694· 1-008 826085 1110/11 10.2 I I 0.81 
C7694; 1-008 

826103 1110/11 13.8 1 I 0.94 
DUP --: 

TDL 1 
I Both> POL? Yes (continue) 

Duplicate I Both >5xTDL? Yea {Cale RPO} 
Analysis I RPO 30.0% 

I Difference > 2 TDL? Not 1:mnaicable 

Sampling Sample Sample Nickol 
Area Number Data m-~- a POL 

C7694· 1-008 826085 1110/11 9.52 I I 3.23 
C7694; 1-008 

826103 1110/11 9.39 1 I 
3.75 

DUP 
Anal-: 

TDL 4 
I Both> POL? Yes (continue\ 

Duplicate I Both >5xTDL? No-Stoo IHCT.Ml"JT~lel 
Analysis I RPD 

I Difference > 2 TCL? No - H< r~able 

Potassium~ 
nCl/o I o I MDA 
16.6 I I 0.379 

11.6 1 I 
0.608 

0.5 
Yes (continue) 
Yes (calc RPO} 

35.5% 
Not anl'llicable 

Arsenic 
mn/kn Q PQL 
1.16 I I 0.81 

1.34 I I 0.94 

1 
Yes (continue 

No--Stoo l~_Antablel 

No - acceotab'8 

Hexavaktnt chromium 

mn,..-n I QI PQL 
0.57 I I 0.55 

o.84 1 I 0.59 

0 .5 
Yes {conUnueJ 

No-Stoo (acceotablel 

No-_,.._,table 

Phoaftftnrua 
m Q PQL 

334 I I 40.4 

452 1 I 
48.8 

10 
Yes (continue\ 
Yes {Cale RPO} 

30.0% 
Not aooUcable 

100-K Remedial lnvestigaffon/Feasibility Study Data Quality Assessment Report 
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Radlum-226 
neUn IOI MDA 
0.495 I I 0.058 

0.201 1 1 0.148 

0.1 
Yes {continue 

No-Stoo 1~an1e) 

Yes• assess further 

Barium 
m Q POL 
45.7 I I 0.40 

60.1 
I I 

0.47 

0.5 
Yes (continue) 
Yes {calc RPDl 

27.2% 
Not aDDlicable 

Iron 

ma/ka I QI PQL 
10400 I I 162 

11000 1 I 18.7 

5 
Yes (continue) 
Yes rcalc RPDl 

13.5% 
Not aooticabte 

Potassium 
m Q PQL 

981 I I 323 

836 
I I 

375 

400 
Yes <continue\ 

No-Srnn 1-'lfT.JVVable} 

No • acceptable 

Radlum-228 
nCUolQI MDA 
0.793 I I 0.130 

o.698 I 1 o.245 

0.2 
Yes lcontlnue) 

No-Stoo Cacceotablel 

No - .rr--,table 

BeNlllum 
m- ~- QI PQL 
0.127 81 0.16 

0.225 I 0.19 

0.2 
No-5101> caccePtablel 

No • accenum.ie 

Laad 

=~n I QI POL 
2.23 I I 0.40 

3.41 I I 0.47 

0.5 
Yes (continue} 

No-Stoo laeceotablel 

Yes • assess further 

Silicon 
malka IQ PQL 

391 I I 1.62 

459 I I 1.87 

2 
Yes (continue) 
Yes Ccalc RPO} 

16.0% 
Not applicable 

Thorfum-228 Thorlum-232 
n< Vo a MDA ncl/o IQ I MDA 
0.721 I I 0.038 0.793 I I 0.130 

o.604 1 1 0.106 o.698 1 I 
0245 

1 1 
Yes (continue\ Yes continua) 

No-Stoo Cacceotablel No-Stoo (arr.Ftntable) 

No - arr--,table No - ::ir.r.A1'1uv le 

Cadmium Calcium 
-••n IQ I PQL mQ/kn QI PQL 
0.061 I B I 0 .16 5060 I I 80.8 

0.069 I B I 0.19 6180 I I 93.7 

0.2 100 
No-Stop 1dUi:!l table) Yes {continue) 

Yes Ccalc RPDl 
19.9% 

No - ~--,r.;:Hlte Not aoolicable 

Uthlum Magnesium 

ma/ka I QI PQL mn,wn IQ I PQL 
6.21 I 2.02 3600 I I 60.6 

6.92 I I 2.34 3240 1 I 70.3 

2.5 75 
Ye& (continue) Yes (continue) 

No-Stoo Cacceolablel Yes fcalc RPO, 
10.5% 

No-WV'arm:1nle Not aoolicable 

Sodium Strontium 
-••n IQ I PQL mn,•n IQ I PQL 

180 I I 40.4 24.6 I I 0.81 

220 I I 46.8 35.3 I I 0.94 

50 1 
Yes (continue\ Yes fcontlnue} 

No-Stoo cacceolablel Yes fcalc RPOl 
35.7% 

No- a0CIHXHnl8 Not aooltcable 

Rov0~: ~/t' I U 
Shaat No. 17 of 23 

Chromium 
mnlkn Q PQL 
12.7 I I 0.16 

10.3 I I 0.19 

0.2 
Yes continua 
Yes {calc RPO) 

20.9% 
Not aoollcable 

Mang....., 

ffllllll't'I IQ I PQL 
207 I I 4.04 

194 I I 4.68 

5 
Yea (conUnue) 
Yes lcalc RPOl 

6.5% 
Not ::uV'llicable 

Tin 
mnnrn IQ I PQL 
1.42 I BI 8.08 

1.99 I BI 9.37 

10 
N(>Stoo I auA:11JU1.bte) 

No - a~table 

Cobalt 
m ... ,.. ... IQ I PQL 
3.80 I I 1.62 

3.88 1 I 
1.87 

2 
Yes (continual 

No-Stnn ,:av r~nnible} 

No--~table 

Molybdenum 

mn1rn IQ I PQL 
0.855 I B I 1.62 

0.426 I B I 1.87 

2 
No-Stop 1 ~L.,tllleJ 

No- accAn1::1nle 

Vanadium 
m Q PQL 
25.1 I I 2.02 

312 
I I 2.34 

2.5 
Yes continue\ 
Yea /calc RPDl 

21.7% 
Not ..vx11icable 

WCH-489 
Rev. 2 

Zinc 
mnJkn 0 PQL 
25.7 I I 8.08 

28.7 1 I 
9.37 

1 
Yes continue\ 
Yes Ccalc RPO) 

11 .0% 
Not ,K}(}llcabla 
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4 

5 

6 
7 
8 
9 

10 
11 
12 

13 

14 
15 

16 

17 
18 
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21 
22 
23 
24 

25 
26 

27 

28 
29 
30 
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32 
33 
34 
35 
36 
37 

38 
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DunHcata Analvsis • C7895 lntarval 15 Soil Samnl• 
Sampling Sample Sample Actlnlum-228 

Ania Number Data oCl/a I a I MDA 
C7695· 1-015 B27FW6 11/10/10 0.605 I I 0.119 
C7695; 1-015 

B27FV5 11/10/10 0.637 I I 0.085 
DUP 

Analvsls: 
TDL 0.2 

I Both> PQL? Yes leontinuel 
Duplicate I Both >5xTDL? No-Stoa raccaolablel 
Analysis I RPD 

I Difference > 2 TDL? No - -~e 

Sampling HEIS Sample Aluminum 

Ania Number Dato ma/ka I QI PQL 
C7695; 1-015 B27H37 11/10/10 6190 I I 4.04 
C7695; 1-015 

B27H26 11/10/10 5820 I I 3.76 
DUP 

Analvsls: 
TDL 5 

I Both> PQL? Yes fcontlnuel 
Duplicate I Both >5xTDL? Yes rcalc RPDl 
Analysis I RPD 6.2% 

I Difference > 2 TDL? Not ::mniicable 

Sampling HEIS Sample Cobalt 

Ania Number Data mnJ1<n I QI PQL 
C7695; 1-015 B27H37 11/10/10 4.67 I I 1.62 
C7695; l-015 

B27H26 11/10/10 4.97 I I 1.51 
DUP 

Analvsls: 
TDL 2 

I Both> PQL? Yes (continue) 
Duplicate I Both >5xTDL? No-Stop Cacceplablel 
Analysis I RPD 

I Difference > 2 TDL? No - ACC90Table 

Sampling Sample Sample Nickel 
Ania Number Date ma/ka I Q I PQL 

C7695; 1-015 B27H37 11/10/10 12.0 I J I 3.23 
C7695; 1-015 

B27H26 11/10/10 9.4 I J I 3.01 
DUP 

Ana1Vals: 
TDL 4 

Both> PQL? Yes {contlnuel 
Duplicate Both >5xTDL? No-Stop 1acceotable) 
Analysis RPD 

Difference > 2 TDL? No - acceotable 

100-K Remedial lnvesligaffon/Feasibility Study Data Quality Assessment Report 
June 2012 

Potuslum-40 
oCl/a IQ I MDA 
14.8 I I 0.245 

16.0 I I 0.221 

0.5 
Yes fcontinuel 
Yea rcalc RPDI 

7.8% 
Not ~nlicable 

Arsenic 

mo/ka IQ I PQL 
2.08 I I 0.81 

2.74 I I 0.75 

1 
Yes fcontinuel 

No-Stoo racceotablel 

No--~able 

Copper 

ma/ka I QI PQL 
9.86 I I 0.81 

10.6 I I 0.75 

1 
Yes (continue) 
Yes {calc RPO) 

7.2% 
Not applicable 

Pho'""">ru• 
mnt1,n Q PQL 

422 40.4 

411 37.6 

10 
Yes (continue) 
Yes rcaJc RPO) 

2.6% 
Not aoolicable 

CALCULATION SHEET 

Data 05/12/11 

Job No._1_4655=~--

Radium-228 
oCl/a I Q I MDA 
0.408 I I 0.047 

0.428 I I 0.044 

0.1 
Yes (continual 

No-Stoo, ~r~a, lel 

No - acceolable 

Barium 
ma/ko I Q I PQL 
54.5 I I 0.40 

52.2 I I 0.38 

0.5 
Yes Ccontinuel 
Yes Ccalc RPO! 

4.3% 
Not aoollcable 

Iron 
ma/ka I Q I PQL 
15600 I I 16.2 

14300 I I 15.1 

5 
Yes 1contlnue) 
Yes (calc RPO) 

8.7% 
Not applicable 

Potassium 
mnikn I Q I PQL 
1000 I I 323 

995 I I 301 

400 
Yes (continue} 

No-Stop 1accernan,e) 

No - acceotable 

Cale. No. 0100K-CA-V0080 i/t 
Checked H. l\t Sulloway fo 

Radlum-228 Thorlum-228 
oCl/a I Q I MDA oCl/a I Q I MDA 
0.605 I I 0.119 0.530 I I 0.033 

0.636 I I 0.031 0.636 I I 0.031 

0.2 1 
Yes Ccontinuel Yea fcontinuel 

No-Stoo '==lablel No-Stoo 

No • ar~able No • acceotable 

Beryllium Boron 

ma/ka I Q I PQL ma/ka I Q I POL 
0.216 I I 0.16 0.600 I B I 1.62 

0.222 I I 0.15 0.601 I B I 1.51 

0.2 2 
Yes fcontlnuel No-Stoo •~r~tablel 

No-Stoo racceotablel 

No-=-table No - acceotable 

Laad Lithium 

ma/ka I QI PQL mnikn I QI PQL 
2.79 I I 0.40 8.85 I I 2.02 

3.00 I I 0.38 7.69 I I 1.88 

0.5 2.5 
Yes (continue> Yes {continue) 
Yes (calc RPO) No-Stop 

7.3% 
Not~•• lcable No - acceptable 

Silicon Sodium 
ma/ka IQ I PQL ma/ka I QI PQL 

398 I J I 1.62 224 I I 40.4 

385 I J I 1.51 194 I I 37.6 

2 50 
Yes (continue) Yes (continue) 
Yes {calc RPO} No-Stoo O~r-aNe) 

3.3% 
Not applicable No - acceptable 

Thorlum-232 
oCi/a IQ I MDA 
0.605 I I 0.119 

0.637 I I 0.085 

1 
Yes {contlnuel 

No-Stoo - ~ table) 

No· __...-.An1.-1nle 

Cadmium 
mnt1,n I Q I PQL 
0.062 I B I 0.16 

0.068 I B I 0.15 

0.2 
No-Stoo - ~ table! 

No - ...- :-o..-- tat>Je 

Magnesium 
mnlkn I QI PQL 
4560 I I 60.6 

3640 I I 56.5 

75 
Yes {continue} 
Yes (calc RPO) 

22.4% 
Not apl)licable 

Strontium 
mn1ka I Q I PQL 
23.7 I I 0.81 

22.2 I I 0.75 

1 
Yes (continue! 
Yes (calc RPDI 

6.5% 
Not applicable 

Rev. No.=$ /t 
Data (~ I/ 

Sheet No. 18 of 23 

Calcium 

mnlkn I Q I PQL 
3910 I J I 80.8 

3840 I J I 75.3 

100 
Yes I continue l 
Yea (calc RPO) 

1.8% 
Not :mnlicable 

Manganese 
m,.,_.. I Q I POL 

245 I I 4.04 

247 I I 3.76 

5 
Yes (continue) 
Yes (calc RPO) 

0.8% 
Not aooaicable 

VaNldlum 
-~"Ia I POL 

37.3 I I 2.02 

34.2 I I 1.88 

2.5 
Yes {continuel 
Yes {calc RPO! 

8.7% 
Not aoolicable 

WCH-489 
Rev. 2 

Chromium 

mruka I QI PQL 
16.o I I 0.16 

15.7 \ I 0.15 

0.2 
Yes (continue) 
Yes {calc RPO) 

1.9% 
Not applicable 

Molybdenum 
m,.., ... ,. 1 a 1 PQL 
1.26 I B I 1.62 

0.855 I B \ 1.51 

2 
No-Stop (acceOU101el 

No- ~r~•ble 

Zinc 
ma/ka I Q I POL 
30.1 I I 8.08 

27.8 I I 7.53 

1 
Yes lcontinuel 
Yes rcalc RPDI 

7.9% 
Not aoolicable 
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w~ ~r e!j:m°f; 9'-'~ 
Project 10(H( Remodlal Investigation 
Subj.ct 100-K Remedial Investigation Relative Ptteenl Dlffan,nce (RPO} Calc4llallon• 

1 Ou Ana Is - C7131 int.,val 7 Soil les 

3 ..... 
4 C7831·1-007 

5 
C7831; l-007 

Cl.JP 
6 An s: 
7 
8 

• 10 
11 
12 

13 

14 
15 

16 

17 
18 ,. 
20 
21 
22 

""""'"'" -.......... ..... 
C7831 · l-007 
C7831 ; l-007 

OUP 
Analvsla: 

Qupllcal,o 
Analysis 

N...- Ono 

• 8124/10 

B273H1 8124/10 

TOL 
Bolh> 

Bolh 

Difference > 2 TDl? 

HEIS - Aluminum 

Number Oato Q 
B272C8 81'24/10 8070 

8272C4 6124110 1120 I I 
TOL 

Bolh > POL? y.,-
Both >5xTDL7 v .. 

RPO 1 . 
om,renca > 2 TDL 7 Nol 

Arsenic 

PQL 01 POL 
4.19 2.311 0.84 

3.41 1.57 I I 0.88 

1 
YH continue 

No-Sl00 acceclable 

No- acce 

CALCULATION SHEET 

Data 05/12111 
Job No. 14655 

S...um 

m Q PQL 
160 0.42 

79.2 I I 0.34 

0.5 
Yes conUnue 

Yes~ 
Nol ... 

Cale. No. 0100K..CA..V0080 't( 
Cho<kod H. M. Suliowav.J,[LJ!> 

0.3115 

0.006 

ble 

a.ry1, ... Boron 

m " ""L m PQL 
0.1G3 B 0.170 0.9$3 B 1.88 

0.169 I I 0.140 0.949 I B I 1.311 

0.2 2 
No-Stoo . No-St .. 

No- No -

c.dmlum Catclwn Chromium 

" POL " _,L Q P<>L 
0.087 B 0.17 6020 83.8 19.6 J 0 .1 7 

0.085 I B I 0.1-4 6550 I I 88.2 25.6 I J I 0.14 

0.2 100 0.2 
Nc>Sloo ... Yes continua Yes continue 

YH calc RPO Yes calcRPD 
5.5% 29.5% 

No - Ole Not Not aoollcat>M 

2•.----.---~---~-----~------~------.------~------~------~-----~------~ 
24 

._ .... 
HEIS - c- c- ''°" Lead Uthlum ,....,..,um M--• 

.. _ 
25 ..... N...- Om Q PQL 
26 C7831 · 1-007 9272C8 812-4/10 4.54 15500 115.8 2.02 

27 C783~-007 B272C4 8124/10 4.43 1"'400 13.15 2.311 

28 Anal 

: 1----~--" 
31 
32 
~L_.:....._l::]ll!!!!i~:]J!PJ;:[:l:::J:!~~ifil•~1e=!::=1N~o,u, ~~!!::=1=:J:![!i~~C::t=No~-:iacce5iei!l•~1•=!:::::ENo[<i;-~i£1ai!]ble~=Jl:::J:!No1~•12!!!lleable~C::!=}Not~~~L::!=]No[<i;-~ii§]ble~:j 

35 

38 
37 

311 

30 
40 
41 
42 
43 
44 

Sampling ..... 
C7831; 1-007 

C7831 ; 1-007 
OUP 

Anatvus: 

Duplcai. 
Analysls 

Sample Sample 

Number oa,. 
B272C8 8124110 

B272C4 8124/10 

TOL 
Both> PQL? 

BoCh>SitTOl? 
RPO 

Olff.,..-.ce>2TDL? 

Nickel Phoept,on,o 

mnlkn a POL m""'n 0 =• 
10.6 I 3.35 •n I I 41 .9 

10.5 I I 2.73 420 I I 34.1 

• 10 
Ya condnu. Yu continue) 

acce Yn ealcRPO 
10.6% 

No - Ole NotaDOlicab'e 

Potnalum Slllcon ....... Strontium 

Q -· m Q P"L p L a pm 

2080 I I 335 033 I I 1.68 488 I I 41 .9 34.4 I I 0 .84 

1400 1 I 273 838 I I 1.311 522 I I 34.1 32.3 I I 0.88 

400 2 50 1 
Yu (continue) I Yn c.ontlnoe Yu continue Y .. C 

Nc>S<oo ac:ce Yes caleRPD Yu W e RPO Yas 
11 .2% 0.7% 

No-ac:cectable Not ... Nol Nol le 

45,.----.---~---~-----~----- -~------.------~=-~~,-,,--,..,-------~ 
48 Sampling ....... -· 47 ..... N..- Ono 
48 C7831;~7 B272C8 0/24110 

49 C783~~7 B272C4 8124/10 

80 Ana 
51 T01. 
52 Both> POL? 
53 Duple.ate Both >5xT0t.? 
54 Analysis RPO 
55 Difference > 2 TOL? 

100-K Remedial lnvestiganon/Feasibilny Study Data Quality Assessment Report 

June 2012 

Zlnc ChlOffde Fluortdll Nltmo ...,, ... 

Tin Vanadium 

a 0 n~ 
0.937 I B 8.38 •1.8 I I 2.09 

1.02 I B I 8.82 33.4 I O I 1.71 

10 2.5 
No-SIOP acceptable Vas continue} 

Yu ealeRPO 
21 .9% 

No- ..... Nol 
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2 

3 
4 

5 

6 
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 

36 
37 

36 

39 
40 
41 
42 
43 
44 

Washtnoton Clofure Hanlprd 0-. 
Originator P. L. Benjamin 'Q'v\./ 

Project 100-K Remedial lnveetigation 
Subject 100-K Remedial lnvestication Relative Percent llfffe,ence (RPO) caJrulatlons 

Soilt Analvtiii - C7831 lntwval a Soll samna-

s .. p11ng Sample Sample Potaulum-40 Radlum-226 

Ania Number Date oCUa I Q I MOA oCUolQI MOA 
C7831; 1-008 B2nF6 8/24110 16.9 I I 0.318 o.558 I I o.0570 
C7831 ; f-008 a2nn 8/24110 17.1 I I 0.304 o.645 I I o.0698 SPLT 
An-: 

TDL 0.5 0.1 
Bolh > POL? Yes continue Yes continue) 

Split I Both >SxTDL 7 Yes{calc RPO} Yea {calc RPO} 
Analysis RPO 1.2% 14.5% 

Difference > 2 TOL? Not aD01icable Not aoolicabfe 

Sampling HEIS Sample AJuminum Antimony 

Ania Number Date mnn,n IQ I PQL mo/ka I QI PQL 
C7831 · 1-008 B2nC9 8/24/10 5990 I I 3.58 0.316 I BJ I 0.43 
C7831; 1-008 

a2n02 8/24/1 0 6390 I I 
14.2 0.70 I B I 0.20 

SPLT 
AnantmS: 

TDL 5 0.6 
Both > POL? Yea continue) No-Stag 1H1: ~ble) 

Spllt Both >5xTDL? Yes {calc RPO} 
Anatysis RPO 6.5% 

Difference > 2 TOL? Not 2l'V\licable No-acce01~e 

Sampling HEIS Sample c- Iron 
Ania Number Date mn/kn a POL --n I Q I PQL 

C7831; 1-008 B2nC9 8/24110 10.9 I J I o.n 13400 I I 14.3 

C7831; 1-008 
B27202 8/24/10 10.8 I I 0.74 14400 I 

I 
30.2 SPLT 

Analni•: 
TDL 1 5 

I Both> POL? Yes continue Yes continue 
Spilt Bolh>5xmL? Yes (calc RPO) Yes (calc RPO) 

Analysis I RPO 0.9% 7.2% 
I Difference > 2 TOL? Not :1rvvicable Not aoolicable 

Sampling Sample Sample Potauium Sillcon 

Ania Number Date mnnrn IQ I PQL mruwn I a I POL 
C7831 ; f-008 a2nc0 8/24/10 988 I I 287 n1 I I 1.43 
C7831 ; f-008 

a2n o 2 8/24/10 1550 I I 342 471 I I 10.2 
SPLT 

Anal-· 
TDL 400 2 

I Bolh > POL? Yes {continue) Yes (continue) 
Split I Both >SxTDL? No-StOD (arr.Antabte) Yes {ealc RPO) 

Analysis I RPO •1.9% 
I Difference > 2 TDL? No- Not aoo1 icable 
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CALCULATION SHEET 

D•le 05112/1 1 
Job No. _,1-'-46=.a55a=--__ 

Cale. No. 0100K-CA-~$ 
Checked H. M. Sul I 

Radlum-228 
Total beta 

radiostrontlum 
o<:Uo IQ I MDA oCl/o I Q I MDA 
o.945 I I 0.129 1.54 I I o.3n 

o.875 I 
I 

0.1 33 o.757 I I 0.122 

0.2 1 
Yes (continue Ye.s conUnueJ 

No-Stoo ,~Hl"lle} No-Stoo 1a1'T'~table> 

No - accectab~ No - acceotable 

Anlenic B.-ium Beryllium Cadmium 

ma/ka IQ I PQL ma/ka I Q I PQL ma/ka I Q I PQL ma/ka I QI PQL 
1.70 I I o.n 49.6 I 0.36 0.176 0.14 0.091 Bl 0.14 

20.2 
I I 

3.2 65.9 
I I 

0.25 0.31 I BI 0.17 3.6 I B I 0 .51 

1 0.5 0.2 0 .2 
Yes (continue) Yes (continue) Yea Ccontlnuel No-Stoo {ar72tnlabiel 

No-Stoo r~ablel Yes {caic RPOI No-Stoo {accenrn,niel 
28.2% 

Yes• assess further Not cable No - acceotable Yes - assess further 

Lead Ulhlum Magnul1.m Mang.,,... 
mnnrn IQ I PQL mnnrn I Q I PQL ma/ka I a I PQL mnn,n I QI POL 
2.n I I 0.36 6.16 I I 1.79 3460 I I 53.8 21 6 I I 3.58 

2.6 
I I 

0.17 10.9 
I B I 

6.7 4030 I 
I 

64,4 278 
IC I 

0.16 

0.5 2.5 75 5 
Yes continue Yu {continue) Yea {continue) Yes {continue) 
Yes (calc RPO) No-Stoo rl'lrT'.RfllHnlel Yes (calc RPOI Yes (Cale RPO) 

4.5% 15.2% 24.2% 
Not aoolicable No - ac.c:eotable Not 'cal)le Not aoolicable 

Sodium Strontium nn VanacUum 

mn/lfn IQ I PQL -••ft 01 PQL maJka QI PQL ma/ka I QI POL 
361 I I 35.8 25.8 I I o.n 0.917 I B I 7.17 33.0 I I 1.79 

359 I I 47.8 45.1 I I 2.5 1.4 I 8 I 0.83 33.4 I I 1.3 

50 1 10 2 .5 
Yes (continue} Yes (continue) No-Stoo 1::w-r.P~lel Yes (continue) 
Yes {calc RPO) Yes tcalc RPOl Yes (cak: RPO) 

0.6% 54.4% 1.2% 
Not aPP1icable Not~ !cable No • Rf•r.--mmle Not aoollcab!e 

Calcium Chromium 

-•ka I a I PQL ma/ka I QI POL 
6230 71 .7 12.2 I J I 0.14 

6690 
I I 

135 12.6 
I I 0.31 

100 0 .2 
Yes (continue) Yes (continue) 
Yes leak: RPOI Yes {ealc RPOl 

7.1% 3.2% 
Not icable Not licable 

Molylldenum Nickel 
fflll.llfft IQ I POL m~wn IQ I PQL 
2.12 I I 1.43 6.09 I I 2.87 

2.1 
I BI 

1.0 7.9 
I I 

0.23 

2 4 
Yes {continue) Yes {continue) 

No-Stoo (ar.r.Ar abtel No-Ston IHl'Y'.-XHble) 

No- able No-acceotable 

Zinc Chloride 

-~ft IQ I PQL -~ft I a I PQL 
28.9 I I 7.17 4.6 I BI 5.1 

32.5 I I 2.0 3.4 I I 0.20 

1 2 
Yes (continue) No-Stoa 1_...l'Pl'llablel 
Yes (calc RPOl 

11 .7% 
Not aOOlicable No - ;.v-r...-itable 

Cobalt 

fflftlll'ff I Q t PQL 
3.74 I I 1.43 

7.8 
I I 0.95 

2 
YN (COnUnue 

No-S 

Yes - assess further 

"'-Ph<>N• 
=ka IQ ~ 

420 I I 35.8 

461 
IC I 15.0 

10 
Yes continue 
Yes (calc RPO) 

9.3% 
Not !M'V'!o1icable 

s-
-~ft 101 PQL 
10.6 I I 5.1 

13.0 I I 0.51 

5 
Yes (conUnuel 

No-Stoo racceot-l 

No-ac:cerv:;iin19 
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Washington Closur, ff«nfo(<J .o v 0 
Originator P. L. Benjamin \ 

Project 100-K Remedial Investigation 
SUbjecl 100-K Remedlal Investigation Relative Percent Dlffe,ence (RPD) calculations 

Duplicate An"""I• - C7831 Interval 18 Groundwatar Sample• 
2 

3 
4 

5 

6 

7 
8 
9 

10 
11 
12 

13 

14 
15 

16 

17 
16 
19 
20 
21 
22 

Sampling 

Area 
C7831; 1-016 

C7831 ; 1-016 
DUP 

Analv• ltl: 

Duplicate I 
Analysis 

Sampling 

Area 
C7831· 1-016 
C7831; 1-016 

DUP 
ANUYaia: 

I 
Duplicate I 
Analysis I 

I 

Sample Sample 

Number Date 

B272.JO 8/26110 

B272.J1 8/26110 

IDL 
Bolh > PQL7 
=•n>5XIDL'I 

RPD 
uifference > 2 1 u1..:1 

HEIS Sample 

Number Date 
B272JO 8/26110 

B272J1 8/26110 

TDL 
Both> POL? 

Bolh >5xTOL? 
RPO 

Difference > 2 TDL? 

Alumlnum 

ug/L Q PQL 

36.4 B so 
28.2 B so 

so 
NO-Stop (acceptable) 

No - acceptable 

Manganese 

·-" I Q I PQL 
216 I I 2 

214 I I 2 

5 
Yes (continue) 
Yes lcalc RPD) 

0.9% 
Not BPPlicable 

23~- ---.----~---~-------~ 
24 Sampling HEIS Sample Zinc 

25 Area Number Dato 
26 C7831 ; 1-016 B272JO 8/26/10 

27 C783~~--016 B272J1 8/26110 

28 Anal ., 
29 TOL 
30 Bolh > POL? 
31 Duplicate Both >5xTDL? 
32 Analysis RPO 
33 Difference > 2 TOL? 

100-K Remedial /nvesUgaffon/Feasibility Study Data Quality Assessmenl Report 
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Barium 

ua/L Q PQL 

39.3 2 

39.1 2 

5 
Yes lCOntanueJ 
Yes lcalc RPDl 

0.5% 
Not applicable 

Molybdenum 

uaJt IQ I PQL 
38.5 I I 2 

40.5 I I 2 

20 
Yes (continue) 

No-Stoo 1acceotable) 

No - ~table 

CALCULATION SHEET 

Date 05/12/11 

Job No. ~1~4~655~---

Boron 

ug/L Q PQL 

51 .5 10 

50.8 10 

20 
Tes {conUnueJ 

No-Stop (acceotaole) 

No - acceptable 

Nickel 

uaJt I Q I PQL 
4.18 I BI 5 

4.24 I BI 5 

40 
N~Stoo ,~table) 

No - ~table 

Cale. No. 0100K-CA-V0080;i;a 
Checked H. M. Sulloway Jjf> 

Calcium Chromium 

ug/L Q PQL ug/L Q PQL 

55300 100 3.27 2 

54900 100 3.28 2 

1000 2 
re.s ccontinueJ Yes (continue) 
Yes (calc RPD) No-Stop (acceptable) 

0.7% 
Not applir.JmlM No - acceptable 

Potassium Silicon 

ua/L IQ I PQL un/L IQ I PQL 
4160 I I 500 4570 I I 50 

4180 
I I 

500 4670 
I I 

so 

4000 20 
Yes {continue) Yes rcontinuel 

No-Stop ,,.,..,.,.,,..,181 Yes (calc RPDI 
2.2% 

No - acceotable Not aoolicable 

Date 1,/1 Rev. No. ~ / 

Sheet No 2 of 23 

Cobalt Lithium 

ua/L Q PQL ug/L Q PQL 

1.24 B 2 6.74 B 20 

1.45 B 2 7.01 B 20 

20 25 
1~top taoceptab1e) l'KJ"~top {acceptautfl 

No - acc:eptat>ie No - acceptable 

Sodium Strontium 

unlL I QI PQL un/L I Q I PQL 
11900 I I 100 275 I I 5 

11900 I I 
100 276 

I I 
5 

500 10 
Yes {continue) Yes rcontfnuel 
Yes (calc RPO) Yes (calc RPO) 

0.0% 0.4% 
Not aoclicable Not aoclicable 

Magne• lum 

ua/L Q PQL 

10100 100 

9970 100 

750 
raa cconunueJ 
Yes (calc RPD) 

1.3% 
Notappl :ai e 

Vanadium 

unll IQ I PQL 
6.91 I I 5 

7.06 
I I 5 

25 
Yes {continue) 

No-stop '"""""""'•l 
No - acceotable 
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Sampling HEIS Sample C ..... Numbe, Oat• m .. ,.. ... I a on, 

C7832; Hl04 B272X2 9/7110 3.67 I 1.35 
C7832; I-0CM 

B272X3 9/7110 4.06 1 1.30 
OUP ..... : 

TDL 2 
I Both >PQL? Yes continue 

Duplicate I . Boch >5xTDL? No-SIDo ,-,~-· 
Analysis I RPO 

Difference > 2 TDL? No-ac ble 

Sampling Semple Samp .. Phoaph«u.s 
An,a Nu..- Date Q POL 

C7832: Hl04 B272X2 9nl10 361 I I 33.8 
C7832; Hl04 

B272X3 9/7110 434 I I 32.5 OUP 
Analvsls: 

II TDL 10 
I Both >POL? Yes (conUnue) 

Duplicate Both >5xTDL? Yes (ealc RPO} 
Analyals RPO 18.4% 

Difference > 2 TOL? Not icable 

Sampling 
Samplo Sample Nitrate ..... Numa Date o POL 

C7832' Hl04 8272X2 9/7/10 5.0 I I 4.9 
C7832; Hl04 

8272X3 9/7110 4.7 I I 4.7 
OUP 

Anaf\lll is: 
II TDL 2.5 

I Both> POL? No-Sino acceptable) 
Duplicate I Both >5xTOL? 
Analysis I RPO 

I Difference > 2 TOL? No - acceptable 

100-K Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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' m•~ • 0 1 = 
10.1 I 0.68 

10.3 I 0.85 

1 
Yes continue 
Yes (calc RPO) I 

2.0% I 
Not applicable I 

Potnalum 
m o = 

680 I I 270 

1010 1 I 280 

400 
Yu (continue) I 

No-Slop (aCCl!IDCIDle} I 

No -• table 

NttrOQen In Nltrtt• and 
Nltma 

m o ~ 

ue I I 0,4g 

1.28 I I 0.47 

0.7.5 
Yes (continue} 

No-SIDD a table 

No - arr..1mtable 

CALCULATION SHEET 

Data 05112/11 
Job No. _14_655~--

Cale. No. 0100K-CA-3 ht.$ 
Checked H. M. Sulloway I 

... Laad Lithium Maanesium 
...... ,., .. I Q I POL ~- 1 0 1 PCL ....,.11,,. IO I POL --~- 1 0 1 POL 
12300 I I 13.5 2.97 I I 0.34 6.55 I I 1.69 321 0 I I 50.7 

14100 1 I 13.0 2.44 I I 0.33 7.38 I I 1.63 3780 I I 48.8 

5 0.5 2.5 75 
Yes continu• Vas continue Yea continue Yes continue 
Yes (Cale RPO) I No-5100 ,ar.l'.-ntablel """"---"""" ar.r.antablel Yes (calc RPO) 

13.6% I 16.3% 
Notanour.able I No - a ble No-a ble Not a1uilicabte 

Sillco. Sodium Strontium Tin 
o POL m o POL Q = • m Q =• 

781 I I 1.35 493 I I 33.8 28.1 I I 0.88 1.35 I BI 6.76 

795 I I 1.30 506 I I 32.5 a, .a 1 I 0.65 1.62 Is I 6.50 

2 I 50 1 10 
YN (continue) I Yes (eontinua1 Yes (continue} No-Sloo ,_r.JOntable) 
Yes (calc RPO) I Vas~ I YH (calc RPO} 

1.8% 10.8% 
Not a0DJlcable Not a ble Not aooHcable No - accaotable 

Su-

ma/ka o POL 
13.7 I I 4,g 

13.6 I I 4,7 

5 
YH (continue) 

NcrStno (acceptable) 

No- acceptable 

Ma H M~ -num 
-~• I a I ""' m•~• 01 ""' 

254 I I 3.38 0.968 Bl 1.35 

251 I I 325 0.696 al 1.3 

5 2 
• Yu contl n1.111 a ble) I 

Yes {calc RPO) I 
1.2% 

Nol annticable No- table 

Vanadium Zinc 
o PQL o POL 

28.4 I I 1.69 29.1 I I 6 .78 

34.0 1 I 1.63 29.4 I I 8.5 

2.5 1 
YH (continue) YHlcontlnue) 
Yu(calcRPO Yes (cak: RPO} 

25.2% 1.0% 
Not aooUcable Notaoolicable 

Nickol ,., -
9.29 I I 2.7 

18.4 I I 2.8 

4 I 
Yes fcontlnu.l I 

No-S100 ,~ble) I 

Yes• assess further 

Chlorldo 
m o PQL 

2.4 I BI 4.9 

2.7 Is I 4.7 

2 I 
No-Smn ,~~) 

I 

No- table 
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WHhinaton Clow,. H•nford ~ 
Originator P. L. Benjamin ~ \.., 

Project 100-K Remedial lnvesllgatlon 

Subject 100-K Remedial lnvesllgatlon Relative Percent Difference (RPO) Calculations 

1 
2 
3 
4 

5 

6 
7 
8 
9 

10 
11 
12 

3 1 

14 
15 

16 

17 
18 
19 
20 
21 
22 

Dunllcate Anal""""• C71132 Interval 21 GrnundWaler Samnles 
Sampling Sample Sample Aluminum 

AIM Number Date un/1 I a I POL 
C7832; 1-021 B27336 9/15110 16.5 I B I so 
C7832; 1--021 

B27338 9/15110 22.8 I BI so 
OUP 

Analvaia: 
TDL so 

T Both> PQL? No-Stoo lacceotablel 
Duplicate I Both >5xTDL? 
Analysis I RPO 

I Difference > 2 TDL? No-a""___."'hle 

Sampling HEIS Sample Nickel 

Area Number Data un/L IO I PQL 
C7832· 1-021 B27336 9/15110 1.02 I BI 5 
C7832; 1-021 

B27338 9/15110 1.11 I BI 5 DUP 
Analvais: 

TDL 40 
Both> PQL? No-Stoo lacceotablel 

Duplicate Both >SxTDL? 
Analysis RPO 

Difference > 2 TDL? No - --table 
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Barium 
unlL IQ I PQL 
30.5 I I 2 

31.5 
I I 

2 

5 
Yes tcontlnuel 
Yes fcaic RPDl 

3.2% 
Not aoollcable 

Potassium 

·-" IQ I PQL 
6310 I I 500 

6440 
I I 

500 

4000 
Yes {continue\ 

No-Stoo facceotablel 

NQ.,.,.,-,,,.,,.,. 

CALCULATION SHEET 

Data 05112/11 

Job No • ..;1...;46.:.55:;.:... __ _ 

Botnn 
unll I Q I PQL 
8.13 I B I 10 

8.22 I BI 10 

20 
No-Stoo lacceotablel 

No - w-..r~table 

Selenium 

un/L I Q I PQL 
3.20 I B I 10 

4.27 I B I 10 

10 
NO-Stoo•=~able) 

No- ,1£'.r.Rntable 

Cale. No. 0100K-CA-V0080 

Checked H. M.Sui~q' 

CaJcium Chromh•n 
un/1 I Q I PQL un/1 I Q "iinL 

62200 I I 100 4.65 I I 2 

63400 I I 
100 6.14 

I I 2 

1000 2 
Yes {continue) Yes (continue\ 
Yes (calc RPO) No-Stoofa blel 

1.9% 
Not aoolicable No - acceotable 

Silicon Sodium 

ua/L I Q I PQL ua/1 I Ql PQL 
9940.0 I I so 9250 I I 100 

10200 I I 
so 9500 

I I 100 

20 500 
Yes (continue) Yes (contlnuel 
Yes lcalc RPO\ Yes lcalc RPO\ 

2 .6% 2.7% 

Not H~- NotH, icable 

M• neslwn 
--;;;;,L Q1 PQL 
10600 1 100 

10700 I 100 

750 
Yes 'continue\ 
Yes calc RPO\ 

0.9% 
Not anellcable 

Strontium 

unlL T QI PQL 
326 I I 5 

334 I I 5 

10 
YeslcontJnue} 
Yes l calc RPDI 

2.4% 
Not aoollcable 

M•-ane.. 
u-;;J°L Q i PQL 
43.1 I 2 

43.4 
I 2 

5 
Yea fcontinua\ 
Yes lcalc RPO\ 

0.7% 
Not .. ~icable 

Vanadium 

unlL IQ I POL 
2.59 I BI 5 

2.94 I BI 5 

25 
No-Stoo ,-tablel 

No - ~,:i,~e 

llo """num 
ua/L Q POL 

23.4 2 

22.8 2 

20 
Yes lconttnuel 

No-Stoo lacceotablel 

No-acce=~ 
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