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1.0 INTRODUCTION 

WCH-517 
Rev. 1 

This data quality assessment (DQA) has been prepared to support the vadose zone 
characterization component of the 100-B/C Remedial Investigation/Feasibility Study. The DQA 
was performed in accordance with EPN240/B-06/002, Data Quality Assessment: A Reviewer's 
Guide, and EPN240/B-06/003, Data Quality Assessment: Statistical Methods for Practitioners. 
The contents of this DQA specifically address laboratory quality control (QC) results. The 
laboratory QC results were evaluated against the requirements and guidelines provided in 
Sampling and Analysis Plan for the 100-BC-1, 100-BC-2, and 100-BC-5 Operable Units 
Remedial Investigation/Feasibility Study (SAP) (DOE/RL-2009-44) and the associated Tri-Party 
Agreement Change Notices (TPA-CN-303, TPA-CN-348, TPA-CN-351, and TPA-CN-399). 

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 6010B a 

EPA Method 6020 

Mercury 
EPA Method 7471A (soil) 
EPA Method 7470A (water) 

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 8260B 

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

Polychlorinated biphenyls EPA Method 8082 

Polynuclear aromatic hydrocarbons EPA Method 8310 

Total petroleum hydrocarbons (WTPH-D) EPA Method 8015 

100-8/C Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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Table 2. Laboratory Analytical Methods. (2 Pages) 

Parameter Analytical Method 

Gamma-emitting radioisotopes Gamma energy analysis 

Gross alpha/beta Gas-flow proportional counting 

Carbon-14 LSC - C-14 

Tritium LSC - Tritium 

Total Radiostrontium Gas-flow proportional counting 

Nickel-63 LSC - Ni-63 

lodine-129 Low-energy gamma analysis 

Technetium-99 Gas-flow proportional counting 

Americium-241 Alpha energy analysis 

Plutonium-238, -239/240 Alpha energy analysis 

Uranium-233/234, -235, -238 Alpha energy analysis 

Uranium (total) Kinetic phosphorescence analysis 

• 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 
pH = hydrogen ion concentration 
WTPH-D = Washington total petroleum hydrocarbon-diesel 
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2.0 LABORATORY QUALITY CONTROL 
PARAMETERS DISCUSSION 
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Rev. 1 

A total of 195 sample delivery groups (SDGs) were reviewed with a combined 610 field samples 
and 2,803 sample analyses between 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, including the 
number of samples per analysis 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, porosity, bulk 
density, and saturated hydraulic conductivity), but these analyses are listed in Table 3 for 
completeness. 
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Table 3. Summary of Sample Delivery Groups Subject to Data Assessment. (6 Pages) 

Number of 
Sample Samples in 
Delivery Site Sample 
Group Delivery ... 

Group i:. E 
~ 

0 

~ -e 
,'; ~ ~ 

J00852 C7784 1 1 
J00867 C7784 1 

1<2123 C7508 9 8 
1<2205 C7784 1 

1<2208 C7784 3 
1<2220 C7784 1 1 

1<2224 C7784 5 3 
1<2246 C7784 1 
1<2270 C7784 2 1 
1<2305 C7784 3 
1<2324 C7784 6 3 
1<2950 C8244 4 4 

1<2955 C8244 2 
1<2967 C8244 4 

1<2968 C8244 4 
1<2971 C8244 9 8 
1<2975 C8244 12 

1<2993 C7785 4 

K3005 C7785 3 
K3014 C7785 2 
K3019 C7785 4 4 

K3026 C7785 2 
K3029 C7785 3 3 
K3035 C7785 2 

K3055 C7785 2 2 

K3058 C7785 2 
K3139 C8244 1 

J00846 C7784 1 1 

J00857 C7842 2 2 
J0091 9 C7845 2 2 
J00937 C7849 2 2 

J00942 C7844 2 2 
J00955 C8239 2 2 
J00991 C7785 1 1 

J00992 C8244 1 1 

J01005 C7843 2 2 
J01009 C7846 3 3 

1<2126 C7508 1 

1<2274 C7784 1 
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Table 3. Summary of Sample Delivery Groups Subject to Data Assessment. (6 Pages) 

Number of 
Sample Samples In 
Delivery Site Sample 
Group Delivery .. 

Group i: E 
:, 0 

~ -e ., 
/3 ~ ~ 

1<2284 C7784 1 

1<2341 C7842 2 2 2 
1<2357 C7842 3 

1<2491 C7845 2 2 2 

1<2535 C7845 4 

1<2604 C7849 2 2 2 

1<2644 C7849 3 

1<2669 C7849 2 

1<2720 C7844 2 2 2 

1<2753 C7844 3 

1<2831 C8239 3 

1<2869 C8239 2 2 2 
1<2994 C8244 1 

K3003 C7785 1 

K3020 C8244 1 

K3028 C7785 1 

K3099 C7843 2 2 2 

K3101 C7846 3 3 3 

K3107 C7846 1 

K3109 C7843 2 
K3113 C7843 3 

K3123 C7846 3 

1<2335 C7842 2 2 

1<2337 C7842 4 4 4 

1<2338 C7842 1 

1<2342 C7842 3 3 3 

1<2345 C7843 1 1 1 

1<2349 C7842 2 

1<2352 C7842 6 3 

1<2354 C7842 4 

1<2355 C7842 4 

1<2356 C7842 4 4 

1<2358 C7842 1 

1<2361 C7842 1 1 

1<2364 C7842 1 

1<2369 C7842 2 

1<2372 C7842 3 3 

1<2375 C7843 1 1 

1<2377 C7843 2 

1<2380 C7843 1 
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Table 3. Summary of Sample Delivery Groups Subject to Data Assessment. (6 Pages) 

Number of 
Sample Samples in 
Delivery Site Sample 
Group Delivery .., 

Group C: E 0 

~ ] € 
~ E .. 

1<2382 C7843 4 4 4 

1<2384 C7843 3 3 3 

1(2385 C7843 4 

1<2386 C7843 4 4 

1<2387 C7843 4 

1<2394 C7846 1 1 

1(2395 C7846 1 

1(2407 C7846 1 1 1 

1<2408 C7843 5 5 

1<2409 C7843 1 

1<2463 C7843 1 

1<2464 C7843 2 2 

1<2478 C7845 1 1 

C7845 1 1 
1<2488 

C7846 5 5 3 

1<2492 C7846 2 2 2 

1<2497 C7845 1 1 

1<2499 C7845 1 

1<2501 C7845 1 

1<2508 C7845 2 

1<2515 
C7845 9 9 

C7846 3 3 3 

1<2522 C7846 7 

1<2525 C7845 1 

1<2541 C7846 5 

1<2555 C7849 1 1 1 

1<2560 C7846 5 5 

1<2565 C7846 5 

1<2567 C7846 4 4 

1(2571 C7845 3 

1<2578 C7846 3 3 

1<2579 C7845 8 

1<2584 C7845 7 7 

1(2586 C7845 5 

1<2587 C7846 2 

1<2589 C7845 5 5 

1<2592 C7845 1 

1<2599 C7846 4 

1<2602 C7849 6 6 6 

1<2617 C7849 2 1 

1<2634 C7847 1 
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Table 3. Summary of Sample Delivery Groups Subject to Data Assessment. (6 Pages) 

Number of 
Sample Samples in 
Delivery Site Sample 
Group Delivery ... 

Group C: E 0 

~ 
~ € .. 

t3 ~ J 
K2635 C7849 8 
K2636 C7849 5 
K2637 C7849 6 6 
K2638 C7849 1 
K2639 C7849 10 
K2640 C7847 2 
K2645 C7847 2 

K2646 C7845 1 

K2647 C7849 6 

K2657 
C7849 9 9 9 
C7845 3 3 
C7844 1 1 1 

K2661 C7846 1 

C7847 1 1 1 

K2662 C7844 3 3 3 
K2670 C7847 2 2 
K2671 C7849 9 9 
K2677 C7847 2 
K2678 C7849 2 
K2679 C7B49 2 
K2680 C7849 3 
K2682 C7845 1 
K2687 C7845 2 2 
K2688 C7846 1 1 

K2689 C7847 1 1 
K2690 C7849 7 7 
K2694 C7845 2 
K2695 C7846 1 
K2696 C7847 1 
K2697 C7849 5 
K2699 C7849 2 
K2703 C7844 5 
K2708 C7844 4 4 

K2709 C7847 1 1 

K2710 C7849 1 1 
K2713 C7844 2 
K2714 C7847 1 
K2715 C7849 1 

C7844 12 12 12 
K2718 

C8239 1 1 1 
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Table 3. Summary of Sample Delivery Groups Subject to Data Assessment. (6 Pages) 

Number of 
Sample Samples in 
Delivery Site Sample 
Group Delivery .., 

Group c E 0 

~ .a -e ·" t'"; ,~ .!: 
1<2722 C8239 6 6 

1<2723 C8239 2 

1<2724 C7844 6 

1<2726 C7844 5 

1<2729 C8239 1 1 

1<2732 C8239 5 5 5 

1<2734 C7844 5 

1<2735 C7844 2 2 

1<2737 C7844 2 

1<2738 C7844 2 2 

1<2741 C8239 4 4 3 

1<2743 C8239 2 2 

1<2747 C8239 2 

1<2752 C8239 5 

1<2754 C7844 3 3 

1<2755 C8239 4 4 

1<2756 C7844 5 

1<2757 C8239 4 

1<2758 C8239 2 

1<2759 C8239 4 

1<2760 C8239 3 

1<2768 C8239 2 2 2 

1<2772 C8239 1 1 1 

1<2775 C8239 2 

1<2776 C8239 2 2 

1<2784 C8239 2 

1<2795 C8239 2 

1<2796 C8239 1 

1<2800 C8239 2 2 

C7844 1 1 
1<2802 

C8239 10 8 7 

1<2809 C8239 6 

1<2814 C8239 5 5 
1<2820 C8239 3 

1<2824 C8239 4 4 
1<2828 C8239 4 

K3041 
C7849 8 8 7 

C7847 3 3 3 

J00998 118-8-8:3 1 1 

1<2980 116-B-6B 3 2 2 2 
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Table 3. Summary of Sample Delivery Groups Subject to Data Assessment. (6 Pages) 

Number of 
Sample Samples In 
Delivery Site Sample 
Group Delivery 

Group 

K3038 118-B-8:3 1 

K3065 116-B-9 3 

K3066 118-B-8:3 5 
ORO = diesel range organic 
GEA = gamma energy analysis 
PAH = polynuclear aromatic hydrocarbons 
PCB = polychlorinated biphenyl 
pH = hydrogen ion concentration 
TPH = total petroleum hydrocarbons 
VOA = volatile organic analysis 
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The QC parameters evaluated for each SDG included the following as appropriate and 
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 . 

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 . 
The individual worksheets as Microsoft® Excel® files are maintained in the project file. 

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 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: 

• UJ - The compound or analyte was analyzed for and detected in the sample. However, due 
to a minor QC 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 QC 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 

® Microsoft is a registered trademark of the Microsoft Corporation in the United States and/or other countries. 
® Excel is a registered trademark of the Microsoft Corporation in the United States and/or other countries . 
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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. 

Parameter Method Soil Holding Time Water Holding Time 

ICP metals 
EPA Method 601 OB 

6 months 6 months 
EPA Method 6020 

Mercury 
EPA Method 7471A (soil} 

28 days 28 days 
EPA Method 7470A (water) 

Hexavalent chromium EPA Method 7196A 30 days 24 hours 

Anions EPA Method 300.0 28 days/48 hours a 28 days/48 hours a 

Nitrate/nitrite 
EPA Method 353.1 

28 days 28 days 
EPA Method 353.2 

Volatile organic EPA Method 8260B 14 days 14 days compounds 

pH 
EPA Method 9045 (soil) 

As soon as possible As soon as possible EPA Method 9040 (water) 

Polychlorinated 
EPA Method 8082 1 year/1 year b 

biphenyls 

Polynuclear aromatic 
EPA Method 8310 14 days/40 days b 

hydrocarbons 

Total petroleum 
EPA Method 8015 14 days 14 days hydrocarbons 

Gamma-emitting 
Gamma energy analysis 6 months 6 months radioisotopes 

Gross alpha/beta Gross alpha/beta b 6 months 
Carbon-14 LSC- C-14 6 months 6 months 
Tritium LSC - tritium 6 months 6 months 

Total radiostrontium Gas-flow proportional 
6 months 6 months counting 

Nickel-63 LSC- Ni-63 6 months 6 months 

lodine-129 Low-energy gamma 
6 months 6 months analysis 

Technetium-99 
Gas-flow proportional 

6 months 6 months counting 
Americium-241 Alpha energy analysis 6 months b 

Plutonium isotopes Alpha energy analysis 6 months b 

Uranium isotopes Alpha energy analysis 6 months b 

Uranium - total 
Kinetic phosphorescence 

6 months 6 months analysis 

a Holding time for anions is 28 days except for nitrate, nitrite, and phosphate for which the holding time is 48 hours. 
b Samples did not undergo this particular analysis. 

EPA = U.S. Environmental Protection Agency 
ICP = inductively coupled plasma 
LSC = liquid scintillation counter 
pH = hydrogen ion concentration 
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The hexavalent chromium holding time presented a consistent and 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; many had 
holding times greater than 60 days. Based on established data qualification protocols, the Cr-VI 
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 be flagged as an "undetected-estimated value" 
("UJ") flag. The technical basis supporting this decision is found in EPA/600/R-05/124, Sample 
Holding Time Reevaluation. 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 5 times longer than the SW-846, Test Methods for Evaluating Solid Waste: 
Physical/Chemical Methods , prescribed maximum holding time of 30 days. 

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 radionucl ides, and shipping time. This was a consistent 
problem with the data that affected all nitrate, nitrite, and phosphate analytical results. 

The pH analyses were analyzed as soon as possible by the laboratory, which recognized 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. 

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-2009-44). 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. No qualification of the gamma-emitting radionuclide results is 
required for exceeding the EQL and none were applied. 

Similarly, the EQL for iron was frequently exceeded with the quantitation limits achieved by the 
laboratory being below the action level provided in the SAP. For iron, 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 
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 frequently 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 . 
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2.3 METHOD BLANK RESULTS 

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 
result. 

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 . 

2.4 FIELD EQUIPMENT BLANK RESULTS 

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, 
the following qualifiers may be 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 . 

Periodically, field equipment blanks contained detectable concentrations of specific analytes 
above concentrations seen in field samples. Notation was made in the individual worksheets 
and the data flagged in accordance with the above criteria. Only those samples in the same 
analytical group as the offending field equipment blank were qualified because it could not be 
determined whether the contamination was attributed to field sample collection techniques or 
laboratory analytical techniques. More often than not, the same contamination was detected in 
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the laboratory method blank providing evidence that the discrepancy was attributed to the 
laboratory rather than the field. 
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 VOA samples. 
The two primary analytes detected in both field trip blanks and field transfer blanks are 
methylene chloride and acetone. These are common laboratory contaminants and are 
frequently detected in the laboratory method blanks. The field trip blank and field transfer blank 
results for VOAs are provided in Table 5. 

Table 5. Field Trip Blank and Field Transfer Blank 
Volatile Organic Analysis Results. 

Location Interval 

C7842 1-001 
C7842 1-010 
C7843 1-001 
C7843 1-006 
C7843 1-012 
C7844 1-002 
C7844 1-016 
C7845 1-004 
C7845 1-016 
C7846 1-003 
C7846 l-015A 
C7847 1-002 
C7849 1-002 
C7849 1-027 
C8239 1-002 
C8239 1-026 

116-B-6B NA 

C7842 1-001 
C7844 1-004 
C7845 1-003 
C7846 1-001 
C7846 1-015 8 

C7849 1-010 
116-8-9 NA 

118-8-8:3 NA 
a Water sample. 
NA = not applicable 
ND = nondetect 

Sample 

827MX8 
827MX7 
827MY2 
827N32 
827N47 
827H90 
827R04 
827KH4 
827WL2 
827Y52 
827TM9 
828N88 
828DL6 
828N24 
829K61 
8291 M1 
J1CM87 

827FC7 
827H95 
827KF5 
827Y41 
827YL6 
828DP9 
J1CN27 
J1CN50 

Concentration (ua/kg) 
Methylene Acetone 2-Hexanone 
Chloride 

Field Transfer Blanks 
ND ND ND 
ND ND ND 
13.4 ND ND 
5.81 ND 4.09 
4.13 ND ND 
2.30 ND ND 
ND ND ND 

2.51 ND ND 
ND ND ND 
ND ND ND 
5.44 ND ND 
ND ND ND 
ND ND ND 
2.64 4.69 ND 
3.04 4.08 ND 
ND 3.87 ND 
ND 18.4 ND 

Trip Blanks 
ND ND ND 
1.93 10.4 ND 
2.99 ND ND 
ND ND 7.31 
ND ND ND 
ND ND ND 
2.71 19.2 ND 
3.56 29.3 ND 

2-Butanone 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

4 .06 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

6.22 

No qualification of the data will be applied to the analytical data based on the field transfer or 
field trip blank results . 
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Matrix spike recoveries allow for evaluation of accuracy. Measured concentrations or activities 
are compared to the known added amounts. The SAP (OOE/RL-2009-44) 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 (OOE/RL-2009-44) are based on the initial guidance 
values for percent recoveries as defined in SW-846. 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 (OOE/RL-2009-
44 ). 

For tritium and carbon-14 analyses, matrix spikes are required by the method val idation 
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 LAB ORA TORY CONTROL SAMPLES 

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. 
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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 RPD is less than 30%, no qualification is required. If either concentration is less 
than five times the EQL, the RPD control limit is less than or equal to two times the EQL. If the 
RPD 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 RPD 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 RPD was not performed. 

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 RPD control limit will be considered as less than or equal to two times the EQL. 

A calculation brief was prepared to assess the RPD between duplicate and split sample pairs 
(Calculation No. 0100X-CA-V0057). This calculation brief is presented in Appendix A. 

Twenty sample pairs were evaluated including 19 field duplicates and 1 split sample. Based on 
the methodology explained in the calculation , RPDs were calculated for 295 analyte pairs. Of 
these 295 RPDs, 29 exceeded the 30% guideline. Of the 29, 13 were not contaminants of 
interest (e.g., calcium, silicon, K-40) and were not evaluated further. The remaining 16 RPDs 
were further assessed as required by the method. Further assessment showed that two were 
below the secondary parameter being quantified at less than five times the EQL with the RPD 
control limit considered to be two times the EQL. The remaining 14 listed in Table 6 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 DQA reviewer. 
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Table 6. Field Duplicate Laboratory Quality Control Review. 

Location Analyte 
Relative Percent Laboratory Quality 

Difference Control Issue 

Cobalt-60 82.0 No 
Europium-152 32.4 No 

118-B-8:3 Chromium 68.1 No 
Manganese 50.3 Yes 
Zinc 48.9 Yes 

C7784 1-003 
Chromium 116.3 No 
Copper 54.3 No 

C7785 l-005 
Chromium 94.9 No 
Vanadium 37.7 No 

C7843 1-012 Copper 64.6 No 

C7846 l-002 Chromium 93.8 Yes 

C7849 l-005 Chromium 52.1 No 

C8239 l-007 Chromium 51 .8 No 

C8239 l-026 
Nitrate/nitrite in 

133.7 No 
nitrogen 
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Further assessment showed that 3 of the 14 were associated with analyte pairs where one or 
both had 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 estimates by 
the laboratory, the validator, and/or the data reviewer. The other 11 analyte pairs have no 
apparent laboratory QC issues. 

Duplicate and split sample pair analyses results that exceed guidelines are considered a minor 
deficiency. No further qualification of the data is required. 
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Based on the results of this DQA, all of the laboratory analytical results that were not qualified 
as rejected are considered useable for their intended purpose. Table 7 presents the reviewer 
qualifiers that were applied to the sample results for inorganic analytes including metals, anions, 
uranium metal, and pH. Table 8 presents the qualifiers for radionuclides . Table 9 lists the 
qualifiers for the total petroleum hydrocarbons and polynuclear aromatic hydrocarbons. 
Table 10 provides the reviewer qualifiers for polychlorinated biphenyls (PCBs), with Tables 11 
and 12 listing those for VOAs and special extraction analyses, respectively. 
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J00852 826HY4 
J00867 826HY5 J 

826F05 J J 
826F06 J J 
826F07 J J 

K2123 
826F09 J J 
826F10 J J 
826F11 J J 
826F12 J J 
826F18 J J 

K2220 826HY2 J 
826HX4 J J 

K2224 826HY0 J J 
826HY1 J J 

K2270 826TC6 J 
826J09 J J 

K2324 826HX5 J J 
826HX6 J J 
826RC8 J J J J 

K2950 
826RC9 J 
828687 J J J J 
828688 J J J J 
828689 J 
828690 J 
828691 J 
8286F7 J 

K2971 8286F8 J 
8286H0 J 
8286H1 J 
8286V9 J 
826RD4 
8274R3 J J 

K3019 
8274R4 J J 
8274R6 J J 
8274R7 J J 
8274R5 J J J 

K3029 8274T0 J J J 
8274T6 J J J 
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J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
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Sample 
Delivery Sample 
Group Number E E >, E E :, C: .s::; E 

:, 
Number C: 0 " E ~ :i 

:, .E ·c C: .E :, .E .5 :, .. ~ E e ·.:; e ·c: .,, 
:, 

~ 
., ., 

~ ::; "' .. 0 ,~ 11 .i ca ca iii ca 

K3055 
B274RB J J J 
B274R9 J J J 

K2126 B26FB5 
K2284 B26J91 

K2357 
B27FH9 UJ 
B27FJ2 UJ 

K2535 
B27WL3 UJ J 
B27KN2 UJ J 

K2669 
B2BF78 
B28F81 
B27HP4 

K2753 
B27HP7 

K2831 
B28NL5 
B28NL8 

K3020 B26RY1 UJ 
K3028 B274V1 UJ 
K3107 B2BTM7 

K3109 
B27FT5 
B27FT8 

K3123 
B27YL6 
B2BTM4 

B27FC4 J 
K2352 B27FC6 J 

B27FC9 J 
B27FD2 J 
B27FD4 J 

K2356 
B27FD6 J 
B27FD8 J 

K2361 B27FF5 J J J J 
B27FFO J J J J 

K2372 B27FF2 J J J J 
B27FF4 J J J J 

K2375 B27FR1 J 
B27FR7 J J 
B27FR8 J J 

K2386 
B27FR9 J J 
B27FTO J J 
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Table 7. 100-B/C Review Qualifiers for Inorganic Analytes. (6 Pages) 

Metals 

.. E 
E Q) 

:, .. :, e E :, C: E 
"iii 

Q) .. 0 :, E E ~ E C: .,, .s::; 'iii :, E ~ Q) Q) "' Cl. C: ~ Cl. :, C: C) .Q .; ., 'i: 0 ~ :, C: .,, >, .. Q) 
Cl. C: 5 C) C: "' 0 .l!! .. .!:! ] e .; "' "' "' 0 " ;x > 
fl e .. .s::; 0 ~ ~ e .... ::; :I: :I: :I: z 0.. 0.. ;;; 

J J J 
J J J 

Sampling Authorization Form RC-186 (Water) 

J 
J 

J 
J 

UJ UJ 
UJ 

UJ 

UJ 

Sampling Authorization Form RC-195 (Soil) 

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 
:, i:' 

Q) Q) Q) .,, .,, .,, 
'6 :, .E "§ ·c: 
"' ~ ~ C: " 0 

C: C: 
~ 

0 ii :, 
~ ~ ;:: ;;:; u: 

UJ J 
UJ J 

J 
J 

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

Anions 

.! 
"' .s::; 
Cl. .. 
0 

.s::; 
Cl. .! .! 0 

~ :s .s::; 

5 z z 

J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 

J UR UR 
J UR UR 
J UR UR 

UR UR UR 
J UR UR 

J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 

J UR UR 
J UR UR 
J UR UR 

UR UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 

I 
~ .! 

.f! ~ ] z 

J J 
J J 
J J 
J J 
J J 
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E 
:, 
'i: 
I! 
::, 

s 
~ ~ 
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 
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Sample 
Delivery Sample 
Group Number E >, E 

:, C: E .c E 
E 

:, 
Number C: 0 () 

E 
:, 

:i 
:, ·e ·e E 'i: C: ·e :, 

" 
:, 

~ E e ·c:; e :, ~ "' ·.:: ., "0 
:; "' 

., 0 .~ ~ ti ;;; al al iii al 
K2394 B27J45 J J J J J J J J J J 

B27FR4 J J 
B27FR5 J J 

K2408 B27FR6 J J 
B27FR0 J J 
B27FT2 J J 
B27FP8 J 

K2464 
B27FP9 J 

K2497 B27KD9 J 
827Y60 J J 
827Y63 J J 

K2560 827Y66 J J 
827Y69 J J 
827Y72 J J 
827Y49 J J 
827Y53 J J 

K2567 
827Y54 J J 
827Y57 J J 
827Y38 J J 

K2578 827Y42 J J 
827Y45 J J 
B27KD3 J J 
827KF2 J J 
827KH8 J J 

K2584 827KJ1 J J 
827KK0 J J 
827KK6 J J 
827KK3 J J 
827KD6 J 
827KF6 J 

K2589 827KH5 J 
827KJ4 J 
827KJ7 J 

K2617 828DM6 J J 
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J 
J 
J 
J 

J 
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Meta ls 

., 
E :, 

E Cl) :, e :, 
., 

C: E E ·;;; 
., 

Cl) 0 :, E :, E ~ E C: "0 .c ·;;; :, E Cl) :, 
., 

"' ..0 ai C. ., 'i: C: :. :, " 
:, 

C. "0 C: 0> >, ., 0 
C. :i: 0> C: -" ~ ., () 

~ e ;;; C: "' 0 () 0 > 
'~ e " "'l ~ ~ '5' 0 ] ~ ~ t5. ..J :Ii 2 a. ~ 

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 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 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 
:, ~ 

Cl) Cl) Cl) 
"0 "0 "0 '6 :, ·e ·~ -~ "' () 

~ () 
C: : 0 f; :, C: 
~ 

C: ,'; .:; .:: ;c; ii: 
J J J 

J J J J J 
J J J J J J 

UJ J J UJ J 
UJ J J UJ J 
UJ J J UJ J 
UJ J J J J 
UJ J J UJ J 
UJ J J UJ J 
UJ J J J UJ J 
UJ J J J UJ J 
UJ J J J UJ J 
UJ J J J UJ J 
UJ J J J J J 
UJ J J J J J 
UJ J J J J J 
UJ J J J J 
UJ J J J J 
UJ J J J J 
UJ J J J J 
UJ J J J J 
UJ J J J J 
UJ J J J J 
UJ J J UJ J 
UJ J J UJ J 
UJ J J UJ J 
UJ J J UJ J 
UJ J J UJ J 
UJ J J J J 

Anions 

.! 
"' .c 
C. ., 
0 
.c 
C. .! " 0 

"' ·.:: .c ~ ;:; ~ z 
UR UR UR 
J UR UR 
J UR UR 
J UR UR 

UR UR UR 

J UR J 
J UR UR 

UR UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 

UR UR UR 

.! :s z 
.! $ 
,fl "' ] 

~ 

z 

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 
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E 
:, 
'i: 
e 
::, 
;;; 

~ ~ 

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 
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Sample 
Delivery Sample 
Group Number E >, E E E ::, C: ,: E 

::, 
Number C: 0 u E 

::, 
:i 

::, ·e ·c C: ·e ::, ·e E ., ::, 
~ E e ·;:; e ·c: ,, 

::, ] .. .. 
~ ;; ;; ., .. 

ai 
0 ,, f, Ill Ill Ill 

828DM9 J J 
828DN3 J J 

K2637 
828DN6 J J 
828DN9 J J 
828DP2 J J 
828DP5 J J 

K2670 
828N87 J 
828N91 J 
828DL0 J J 
828DL3 J J 
828DL7 J J 
828DM0 J J 

K2671 828DM3 J J 
828DV1 J J 
828DV4 J J 
828DV7 J J 
828DX8 J J 

K2687 
827KM9 J J J 
827KL5 J J J 

K2688 827Y84 J J 
K2689 828N94 J J J J J 

828DR0 J J 
828DR3 J J 
828DR6 J J 

K2690 828DR9 J J 
828DT2 J J 
828DT5 J J 
8280TB J J 
827J63 J J J 

K2708 
827J64 J J J 
827J68 J J J 
827J70 J J J 

K2709 82BN97 J 
K271 0 828DX5 J J J J J 
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Meta ls 

.. 
E ::, 

E ., ::, e ::, .. C: E E ., 0 E 'iii C: 
., ::, ::, E ~ E ,, ,: ·;;; ::, 

C: E ::, ., ., ., 
.Q ,; a. ·c "E a. ,, ::, C: 0, >, .. .. 0 :. ::, 

a. C: :c 0, C: -"' 0 ~ 
., u ] e .; ., 

0 u ;;: > .~ e ., ·- ~ ~ z ,: ;;; ;;; tii e ~ c.. c.. 
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 

UJ J 
UJ J 

J J J 
J J J J J J J 

E 
::, i!' 

., ., ., ,, ,, ,, :;; ::, ., 
:::! ~ 

·e -~ -~ u 
C: C: 

C: ., 0 
~ 

::, 
-!! '' ai ;:: ;;:; ~ ii: 

UJ J J J J 
UJ J J J J 
UJ J J J J 
UJ J J J J 
UJ J J J J 
UJ J J J J 
UJ J J J J 
UJ J J J J 
UJ J J J J 
UJ J J J J 
UJ J J J J 
UJ J J J J 
UJ J J J J 
UJ J J J J 
UJ J J J J 
UJ J J J J 
UJ J 
UJ J J 
UJ J J J J J 
UJ J J J 
UJ J J J J J J 
UJ J J UR J J 
UJ J J UR UR J 
UJ J J UR J J 
UJ J J J J J 
UJ J J J J J 
UJ J J J J J 
UJ J J J J J 
UJ J J J J 
UJ J J J J 
UJ J J J J 
UJ J J J J 
UJ J J UR J J 
UJ J J UR J J 

Anions 

., 
"iii 
,: 
a. .. 
0 
,: 
a. .!? ., 

~ 
0 

:s ,: 

a z z 
J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 

UR UR UR 
UR UR UR 
UR UR UR 

UR UR UR 

J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 

UR UR UR 
UR UR UR 
J UR UR 
J UR UR 

UR UR UR 
UR UR UR 
J UR UR 

UR UR UR 

.!? 
~ 
] 
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 
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E .!? ::, 
E ·c z e 
$ ::> 

~ s 
z ~ ::. 
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 

UJ J 
UJ J 
J J 

UJ J 
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Sample 
Delivery Sample 
Group Number E >, E E E :, C: .&:; :, 

Number c.> :, :, E C: 0 ·c E :i C: ·e :, ·e ·e E :, 

" ·c: ~ E e "C 
·.; e :, 

~ 
., .. " 

., 
0 .~ ~ f., ;; ;; ID ID iii ID 

B27J66 J J 
B27J67 J J 

K2722 
B27J71 J J 
B27J69 J J 
B27J72 J J 
B27J73 J J 

K2729 B28NB9 J 

K2735 
B27J76 J J J 
B27J77 J J J 

K2738 
B27JB1 J J 
B27J82 J J 

K2743 
B29K57 J J 
B29K60 J J 
B27J74 J J J 

K2754 B27J75 J J J 
B27J78 J J J 
B28NB0 J J 

K2755 
B28NC5 J J 
B29K64 J J 
B29K67 J J 
B28NB3 J J 

K2760 B28NB6 J J 
B28NC2 J J 

K2776 
B28NCB J J 
B28ND1 J J 

K2800 
B28ND4 J 
B28NF3 J 
B28NF9 J J 
B28NH2 J J 

K2814 B28NHB J J 
B28NJ1 J J 
B28NK5 J J 
B28ND7 J J J 

K2824 
B28NF0 J J J 
B28NF6 J J J 
B28NH5 J J J 
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Metals 

., 
E 

" 
:, 

E ., :, e E :, C: E " ., 0 :, E E ~ 
·;;; C: .&:; :, ., E ., .. "C 

C. 
·;;; :, 

C: E :, 
C. :, C: "' 

.0 ai ., .. ·c 0 ~ :, i: 
C. C: 

"C i: "' C: 
>, -" 0 .. " c.> " l e iii .~ e .. .. .. 0 c.> .&:; 0 ;;i 

> 
" ~ ~ := ...J ::; :Ii :Ii :Ii z C. C. 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 
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 ., ., :, <':' " ;; "C "C "C :, ·e '§ .. c.> c.> 

~ 
0 

C: 
C: 

C: ii; e :c :, 
~ ;:: N :Ii ID u ii: 

UJ J J J J J 
UJ J J J J J 
UJ J J J J J 
UJ J J J J J 
UJ J J J J J 
UJ J J J J J 
UJ J J J J 
UJ J J J UJ J 
UJ J J J UJ J 
UJ J J J UJ J 
UJ J J 
UJ J J UJ J 
UJ J J J J 
UJ J J J J 
UJ J J J J 
UJ J J J J 
UJ J 
UJ J 
UJ J 
UJ J 
UJ J J 
UJ J J 
UJ J J 

J 
UJ J 

J J J UJ 
UJ J J J UJ 
UJ J 
UJ J 
UJ J 
UJ J 
UJ J 
UJ J 
UJ J 
UJ J 
UJ J 

Anions 

" ... 
.&:; 
C. ., 
0 

.&:; 

$ C. 
$ 0 

E :s .&:; 

6 z z 
J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 
J UR UR 

UR UR UR 
J UR UR 
J UR UR 

UR UR UR 

UR UR UR 
UR UR UR 

UR UR UR 
UR UR UR 

$ 
J! 
~ 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

J 
J 

J 
J 
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E $ :, :s ·c 
z E 
$ ::, 

~ s 
~ ::. z 

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

UJ J 
J J 
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 
J J 
J J 

J 
J J 
J J 
J J 

J 
J 

J J 
J J 
J J 
J J 
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Table 7. 100-B/C Review Qualifiers for Inorganic Analytes. (6 Pages) 

Meta ls 

Sample ., 
Delivery Sample E ::, 

E E .. ::, e E Group Number E >, ::, .. C: E E ::, C: E .c E 
E 

::, ·;;; .. .. 0 ::, E E ::, Number C: 0 0 E 1 5 
::, ·e ~ E C: "C .c ·;;; ::, 

C: E ·= '5 "i: C: ·e ::, .. .. "' .0 .; C. 'i: i: ~ ·e -~ ::, iii C. ::, C: O> ., ., 0 .; ::, ., 
·;: ~ E e "C 

·.:; e .0 C. C: 
"C 

~ O> C: 
>, -" 0 ~ .!! ~ ~ e iii 

., 
::, 

~ 
., ., 

~ "' ~ 0 .?! C: C: 

ci 2 
., 

~ iii ~ ,": f, .~ .~ _g .. "' "' 2 .c Jl ;;; ;;; ili e ~ ai ...J ...J ::E ::E 0.. 0.. ;:: 

Sampling Authorizat ion Form RC -202 (Soil ) 

J00998 J1CN58 

K2980 
J1CM85 J J J UJ 
J1CM86 J J J UJ 

K3038 J1CN47 J J J J J J J J J J 
J1CN25 J J J J J J UJ 

K3065 
J1CN26 J J J J J J UJ 
J1CN48 J J J J J J J J J J J UJ J 
J1CN49 J J J J J J J J J J J UJ J 

K3066 
J1CN51 J J J J J J J J J J J UJ J 
J1CN52 J J J J J J UJ J J J J J UJ 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. 
pH :::. hydrogen ion concentration 

Anions 

~ 
.. ., .. 

"C "C ~ ::, ·e -~ $ $ 0 0 f:! ~ e E C: 0 
~ 

::, ., 
iii u: ~ z ;;:; ::E 

J 
UJ J J J J UR 
UJ J J J J UR 

J J J J UR J 
J J J J J J UR 
J J J J J J UR 
J J J J J J UR 
J J J J J J UR 
J J J J J J UR 
J J J J J UR UR 

$ 
"' .c 
C. ., 
0 
.c 
C. $ 0 
.c ~ 

6 ] 

UR J 
UR J 
UR J 
UR J 
UR J 
UR J 
UR J 
UR J 
UR J 

$ 
E z 
]! 
~ z 

J 
J 
J 
J 
J 
J 
J 
J 
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E 
::, 
'i: 
e 
::, 

~ 
~ ::. 

J 
J 
J 
J 
J 
J 
J 

UJ 

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. 

UR ::: Indicates that the constituent was analyzed for and not detected: however, due to an identified quality control issues, the data should be considered unusable for decision.making purposes. 
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Table 8. 100-B/C Review Qualifiers for Radionuclides. (4 Pages) 

Radionuclides 

E 
:::, 

0 

Sample 
; -.:r-C: N 
0 a, --Delivery Sample .. 00 a, .... a, M M 

Group Number 1/1 I ca N N 
.!2 E ..c: ca I I 

Number -.:r- a, 
"C :::, Q, .... E E ..... M N < Q) 

I co ..... ca ; CD :::, :::, 
E C: I I ~ Q) 

0 Q) Q) C: 1/1 1/1 C: C: 
:::, .c .x C: ~ ..c: 1/1 1/1 0 0 
; .. c., 0 0 .... .... -~ "C -= -= ~ ca ~ ~ 

.. .. 
0 z 0 ~ ~ 11. 11. 

Sampling Authorization Form RC-186 (Water) 

K2341 B27FH8 J 
B27FJ1 J 

K2720 B27HP3 J 
B27HP6 J 

Sampling Authorization Form RC-195 (Soil) 

K2335 B27FB2 J 
B27FB3 J 
B27FB5 J J 

K2337 
B27FB6 J J 
B27FB7 J J 
B27FB8 J J 
B27FB9 J J 

K2342 B27FCO J J 
B27FC1 J J 

K2345 B27FH5 J J 
B27FPO J J 

K2382 B27FP1 J J 
B27FP7 J J 
B27FH4 J J 
B27FP2 J J 

K2384 B27FP3 J J 
B27FP5 J J 

K2407 B27Y24 J J 
K2478 B27KB7 J 

B27KB8 J 
B27Y21 J 

K2488 B27Y22 J J 
B27Y25 J J 
B27Y26 J 
B27Y28 J J 

K2492 
B27Y32 J J 
B27Y33 J J 

100-8/C Remedial Investigation/Feasibility Study Data Quality Assessment Report 
July 2012 

-.:r-
M 
N --M It) 00 
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J 
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Table 8. 100-B/C Review Qualifiers for Radionuclides. (4 Pages) 

Radionuclides 

E 
::I 0 

Sample 
; 'q' 
C: N 
0 0) -Delivery Sample ... 00 0) .... 0) M M 

Group Number 1/) I co N N 
.2 E .c co I I 

'q' 0) .... E E Number .... M N "C ::I Q. Q) ; c( ::I ::I I co .... co m 
E C: I I 0::: Q) 

C: C: 0 Qi Q) C: 1/) 1/) 
::I .c Jil: C: io .c 1/) 1/) 0 0 
; ... .... u 0 0 .... .... 
·;: 

~ -~ "C 
~ ~ 

... ... ::I ::I 
I- z 0 C) C) a: a. 

B27KB4 J 
B27KB6 J 
B27KB9 J 
B27KCO J 
B27KC1 J 

K2515 
B27KC2 J 
B27KC3 J 
B27KC4 J 
B27KC5 J 
B27Y27 J J 
B27Y29 J J 
B27Y31 J J 

K2555 B28D67 J J 
B28D68 J J 
B28D69 J J 

K2602 
B28D70 J J 
B28D71 J J 
B28D72 J J 
B28D73 J J 
B27KC6 J 
B27KM8 J 
B27J48 J 
B28D62 J J 
B28D63 J J 

K2657 B28D64 J J 
B28D65 J J 
B28D66 J J 
B28D74 J J 
B28D75 J J 
B28D76 J J 
B28D77 J J 
B28N57 J J 

K2657 B28N58 J J 
B28N59 J J 
B27H74 J J 

K2661 
B28N60 J J 

100-8/C Remedial Investigation/Feasibility Study Data Quality Assessment Report 
July 2012 
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M 
N 
M It) 00 
M M M 
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E E E 
::I ::I ::I 
C: C: C: 
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J 
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Table 8. 100-B/C Review Qualifiers for Radionuclides. (4 Pages) 

Radionuclides 

E 
::I 0 

Sample 
.:. ..,,. 
C: N 0 a, -Delivery Sample .. 00 a, .. a, M M 

Group Number r/1 I "' N N .2 E .c: "' I I ..,,. a, ::I Q. .. E E Number .... M N "'C (I) 
I CD .... "' .:. < IJl ::I ::I 

E C: I I a:: (I) 
0 ai (I) C: r/1 r/1 C: C: 

::I .0 .:.:: C: cu .c: r/1 r/1 0 0 
.:. .. .. .. CJ "'C .. CJ 0 0 ::I ::I 
~ ~ ::. ~ 

.. .. z 0 C) C) 0:: 0:: 
B27H70 J J 

K2662 B27H71 J J 
B27HL6 J J 
B27H72 J J 
B27H73 J J 
B27H75 J J 
B27H76 J J 
B27H77 J J 
B27H78 J J 

K271 8 B27H79 J J 
B27H80 J J 
B27H81 J J 
B27H82 J J 
B27H83 J J 
B27H86 J J 
B28N64 J J 
B28N61 J J 
B29K68 J J 

K2732 B29K69 J J 
B29K70 J J 
B29K71 J J 
B28N62 J 

K2741 
B28N63 J J 
B28N65 J J 
B28N66 J J 

K2768 
B28N67 J J 
B28N68 J J 

K2772 B28N69 J J 
B27H87 J 
B28N70 J J 

B28N71 J J 

B28N72 J J 

K2802 B28N73 J J 

B28N74 J J 

B28N75 J J 

B28N76 J J 

B29MV5 J 

100-B/C Remedial Investigation/Feasibility Study Data Quality Assessment Report 
July 2012 
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M 
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N N N 
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Table 8. 100-B/C Review Qualifiers for Radionuclides. (4 Pages) 

Radionuclides 

E 
:::I 0 

Sample 
.:. ~ ~ C: N 0 M 

Delivery Sample ... 0) C0 a; N - 0) M M -Group Number r/1 I "' N N M It) C0 
.!2 E ..c: "' I I M M M 

~ 0) :::I 0. - E E N N N Number ..... M N "C (I) I I I .:. ;;: :::I :::I E E E I co ..... "' m 
E C: I I a:: (I) 

0 -a; (I) C: r/1 r/1 C: C: :::I :::I :::I 
:::I ..c ~ C: "iii ..c: r/1 r/1 0 0 C: C: C: - -.:. ... -~ "C - c., 0 0 :::I :::I "' "' "' E "' ~ (I) ... 

c'5 ... ... ... 
0 z 0 I- (!) a: a: :) :) :) 

B28O78 J J 
B28O79 J J 
B28O80 J J 
B28O81 J J 
B28O82 J J 

K3041 B28O83 J J 
B28O90 J 
B28N34 J J 
B28N57 J J 
B28N58 J J 
B28N59 J J 

Sampling Authorization Form RC-202 (Soil) 

K2980 
J1CM85 J J 
J1CM86 J J 

K3038 J1 CN47 J J 

K3065 
J1 CN25 J J 
J1CN26 J J 
J1CN48 J J 

K3066 
J1 CN49 J J 
J1CN51 J J J 
J1CN52 J J 

GEA = gamma energy analysis 
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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(;) 
I _.. 

(;) 

Sample 
Delivery 
Group 

Number 

K2357 

K2535 

K2669 

K2753 

K2831 

K3107 

K3109 

K2375 

K2386 

Table 9. 100-B/C Review Qualifiers for Total Petroleum Hydrocarbons and 
Polynuclear Aromatic Hydrocarbons. (4 Pages) 

TPH Polynuclear Aromatic Hydrocarbons 

rJ) Q) -~ Q) Q) C: 
C: C: C: Q) Q) 

Q) Q) C: CJ ro Q) .c: .c: Q) ro Cl C: - - ~ 
... 

Sample ... Q) Q) C: C: Q) .c: 0 Q) C: CJ ro ro C: Q) -Number Q) C: Q) ro ... ... Q) C. C: Q) 

>- ... 0 0 ro Cl Q) .c: ... '-' C: 
C: .c: .c: Q) - :::i :::i >, 

£ '.c' Q) 

ro Q) - - C: C: ;;:: ;;:: C. Q) ci .c: 
0::: 0 C: .c: .c: Q) ro '.o' 

,...., ,...., 
ci C: - Q) 

C. C. CJ ,...., .ll: ro ,__, 
C: C: Q) ro ro 0 0 0 0 Q) C: 

iii ... rJ) ro ro ... ';;i' rJ) Q) ro Q) 

0 0 C: C: .c: N N N N ~ .c ... ... 
rJ) - Q) Q) C: C: C: C: C: 0 0 
Q) 0 

... - 0 :::i :::i Q) 

~ ~ ~ 
Q) Q) Q) Q) Q) .c: c ~ ~ al al al al al u c u:: u:: 

Sampling Authorization Form RC-186 (Water) 

B27FH9 J J J 
B27FJ2 J J J 
B27WL3 J J 
B27KN2 J J 
B28F78 J J J 
B28F81 J J J 
B27HP4 J J J 
B27HP7 J J J 
B28NL5 J J J 
828NL8 J J J 
B2BTM7 J J J 
B27FT5 J J J 
B27FT8 J J J 

Sampling Authorization Form RC-195 (Soil) 

B27FR1 J J 
B27FR7 J J J J J J J J J J J J J J J 
B27FR8 J J J J J J J J J J J J J J J 
B27FR9 J J J J J J J J J J J J J J J 
827FT0 J J J 

Q) 
C: 
Q) ... 
>, 
C. 
S' 
CJ Q) 

I 
Q) C: M 

~ 
C: ~ Q) .c: ... iij -0 C: .c: Q) 

C: - ro C: .c: C: 
Q) C. Q) 

Q) 

"C ... ro .c: >, 
C: z D.. D.. 

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



'- ..... 
C: 0 -o 
'< ' 
N~ 
~o 
N~ 

w 
' _. 

""" 

(1) 

3 
(1) 

~ 
:5" 

~ 
~ 
Q) 

g. 
s:!. 
~ 
Q) 

& 
~ 
(/) 

c 
~ 
CJ 
Q) 

iii 
0 
§ 
$ 
:i,. 
Cl) 
Cl) 

I 
(1) 

=l.. 
~ 

~ 
~ 

Sample 
Delivery 
Group 

Number 

K2408 

K2617 

K2637 

K2670 

K2671 

Table 9. 100-8/C Review Qualifiers for Total Petroleum Hydrocarbons and 
Polynuclear Aromatic Hydrocarbons. (4 Pages) 

TPH Polynuclear Aromatic Hydrocarbons 

Ill Cl) 
CJ Cl) Cl) C: 
'i: C: C: Cl) Cl) 

Cl) Cl) C: CJ ca Cl) .c: .c: Cl) ca Cl C: - - ~ 
... 

Sample ... Cl) Cl) C: C: Cl) .c: 0 Cl) C: CJ ca ca C: Cl) -Number Cl) ca ... ... C: Cl) C: >, ... 0 0 Cl) Q. ca Cl) 

Cl Cl) .c: ... ..... C: Cl) ::I ::I >, ..... 
C: .c: .c: - .c: Cl) 

ca Cl) - - C: C: .;:: .;:: Q. .c: Cl) ~ .c: .c: .c: Cl) ca ..... 
~ ~ c;; Cl) rx: 0 C: .0 C: -Q. Q. CJ 

~ 'E' C: C: Cl) ca 0 0 0 0 Cl) 

ai ... Ill ca ca ... ...... Ill Cl) ca Cl) 

0 0 C: C: .c: N N N N N ~ .0 
... ... 

Ill - Cl) Cl) C: C: C: C: C: 0 0 
(I) ... - 0 .=! .=! 0 (I) 

~ ~ ~ 
(I) Cl) (I) (I) (I) .c: c :iE ~ al al al al al (.) c u. u. 

B27FR4 J J J J J J J J J J J J J J 
B27FR5 J J J J J J J J J J J J J J 
B27FR6 J J 
B27FR0 J J J 
B28DM6 J 
B28DP8 J 
B28DM9 J J 
B28DN3 J J 
B28DN6 J J 
B28DN9 J J 
B28DP2 J J J J J J J J J J J J J J 
B28DP5 J J J J J J J J J J J J J J 
B28N87 J J J J J J J 
B28N91 J J J J J J J 
B28DL0 J J J J J J J J J J J J J J J 
B28DL3 J J J J J J J J J J J J J J J 
B28DL7 J J J J J J J J J J J J J J J 
B28DM0 J J J J J J J J J J J J J J J 
B28DM3 J J J J J J J J J J J J J J J 
B28DV1 J J 
B28DV4 J J 
B28DV7 J J 

Cl) 
C: 
Cl) ... 
>, 
Q. ..... 

"C 
CJ 

I 
Cl) M 
C: <"i 

~ 
Cl) 

iii .... ...... 
0 .c: 
C: -.c: 
Cl) Q. 

"C ca 
C: z 
J J 
J J 

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

Cl) 
C: 
Cl) ... 
.c: -C: 
ca 
C: 
Cl) 
.c: 
ll.. 

J 
J 

J 
J 

J 
J 
J 
J 
J 

Cl) 
C: 
Cl) ... 
>, 

ll.. 

J 
J 

J 
J 
J 
J 
J 
J 
J 
J 
J 

~ 
(') 

;:o I 
(0 I 

< (]1 . _. 
_. ---.J 



c.... .... 
C 0 
'< ~ 
~~ 
~ 0 
I\.) ::0 

<,) 
I ...... 

(J1 

Cl) 

:3 
Cl) 

Cl. 
@: 
s
~ 

i a-
:) ,, 
Cl) 
Q) 

~ 
~ 
(/) 

C: 
~ 
CJ 
Q) 

iii 
0 
C: 
Q) 

~ 
):,. 
CJ) 
CJ) 

~ 
Cl) 

~ 
::0 
{g 
0 
~ 

Sample 
Delivery 
Group 

Number 

K2689 

K2690 

K2709 
K2710 
K2729 

K2743 

K2755 

K2760 

K2776 

Table 9. 100-B/C Review Qualifiers for Total Petroleum Hydrocarbons and 
Polynuclear Aromatic Hydrocarbons. (4 Pages) 

TPH Polynuclear Aromatic Hydrocarbons 

ti) Cl) 
u Cl) Cl) C: 
C: C: C: Cl) Cl) 

Cl) Cl) C: u C'CJ Cl) .=- .=- Cl) C'CJ C'l C: - - ~ 
... 

Sample ... Cl) Cl) C: C: Cl) .=-0 Cl) C: u C'CJ C'CJ C: Cl) -Number C: Cl) C'CJ ... ... Cl) C. C: Cl) Cl) >, ... 0 0 C'CJ 
C'l Cl) .=- ... ,...., C: Cl) :::J :::J >, 

,...., 
C: .=- .=- - .=- Cl) 

C'CJ Cl) - - C: C: ..:: ..:: C. .=- Cl) Ri .=-
ix: 0 C: .=- .=- Cl) C'CJ :c '.i' 'ii C) C: - Cl) 

C. C. u ,...., 'E' C: C: Cl) C'CJ C'CJ 0 0 0 ..... Cl) 

ai ... ti) C'CJ C'CJ ... N 0 ti) Cl) C'CJ Cl) 

0 C: C: N N N N ... ... 
ti) - 0 Cl) Cl) 

.=-
C: C: C: C: C: ~ .c 0 0 

Cl) ... - 0 :::J :::J 0 Cl) 

~ ~ ci Cl) Cl) Cl) Cl) Cl) .=-c ~ ::ii:: ID ID ID ID ID u c LL LL 
B28N94 J J J J J J J J J J J J J J J 
B28DRO J J J J J J J J J J J J J J J 
B28DR3 J J J J J J J J J J J J J J J 
B28DR6 J J J J J J J J J J J J J J J 
B28DR9 J J J J J J J J J J J J J J J 
B28DT2 J J J J J J J J J J J J J J J 
B28DT5 J J J J J J J J J J J J J J J 
B28DT8 J J J J J J J J J J J J J J J 
B28N97 J J J J J J J J J J J J J J J 
B28DX5 J UJ J J J J J J J J J J J J J 
B28NB9 J J 
B29K57 J J J J J J J J J J J 
B29K60 J J J J J J J J J J J 
B28NBO J 
B28NC5 J 
B29K64 J 
B29K67 J 
B28NB3 J 
B28NB6 J 
B28NC2 J 
B28NC8 J 
B28ND1 J 

Cl) 
C: 
Cl) ... 
>, 
C. 
~ 
u 

I 
Cl) M 

N C: 
~ 

Cl) .... iij 
0 .=-
C: -.=-
Cl) C. 

"C C'CJ 
C: z 
J J 
J J 
J J 
J J 
J J 
J J 
J J 
J J 
J J 
J J 

J 
J 

Cl) 
C: 
Cl) ... 

.=--C: 
C'CJ 
C: 
Cl) 

.=-
Q. 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

Cl) 
C: 
Cl) ... 
>, 

Q. 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

J 
J 

::.=E 
(") 

::0 I 
(l) I 
< (J1 . ...... 
...... -..J 



w 
I ..... 

a> 

Sample 
Delivery 
Group 

Number 

K2800 

K2814 

K2824 

K3038 

K3066 

Table 9. 100-8/C Review Qualifiers for Total Petroleum Hydrocarbons and 
Polynuclear Aromatic Hydrocarbons. (4 Pages) 

TPH Polynuclear Aromatic Hydrocarbons 

VI Cl) -~ Cl) Cl) C 
C C C Cl) Cl) 

"' Cl) Cl) Cl) C CJ .c: .c: Cl) "' Cl C - - ~ 
... 

Sample ... Cl) Cl) C C Cl) .c: 0 Cl) C CJ "' "' C Cl) -Number Cl) "' ... ... C Cl) C >, ... 0 0 e C. "' 
Cl) 

Cl Cl) .c: ...... C Cl) ::I ::I >, :c C .c: .c: - Cl) 

"' Cl) - - C C ;;:: ;;:: C. .c: Cl) ii .c: 
0 C .c: .c: Cl) 

~ 
...... 

~ ~ d, C - Cl) a:: C. C. CJ .c c C C Cl) 

"' ~ 0 0 0 0 Cl) 

ai ... VI "' "' ... VI Cl) "' Cl) 

0 0 C C .c: N N N N N ~ .c ... ... 
VI - Cl) Cl) C C C C C 0 0 
Cl) ... - 0 ::I -= 0 Cl) 

~ ~ C Cl) Cl) Cl) Cl) Cl) .c: c ~ ~ <( CJ CJ CJ CJ CJ (.) c u.. u.. 
828ND4 J 
828NF3 J 
828NF9 J 
828NH2 J 
828NH8 J 
828NJ1 J 
828ND7 J J J J J J J J J J J J J 
828NF0 J J J J J J J J J J J J J 
828NF6 J J J J J J J J J J J J J 
828NH5 J 

Sampling Authorization Form RC-202 (Soil) 

J1CN47 J J J J J J J J J J J J J 
J1CN48 J J 
J1CN49 J J 
J1CN51 J J 
J1CN52 J J 

Cl) 
C e 
>, 
C. 
~ 
CJ Cl) 

I Cl) C M 
c•{ C Cl) ... .S! .c: ..... "' -..... C 0 .c: 
C - "' .c: C Cl) C. Cl) 

"'C "' .c: C z a. 

J J J 
J 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. 

TPH = total petroleum hydrocarbons 

Cl) 
C 
Cl) ... 
>, 
a. 

J 
J 
J 

J 
J 
J 
J 
J 

~ 
;:o () 
co "f 
< (J1 ...... 
->--.j 



Sample 
Delivery 
Group 

Number 

K2670 

K2709 
K2729 

K3066 

Table 10. 100-B/C Review Qualifiers for 
Polychlorinated Biphenyls. 

PCBs 

CD .... N N co ~ 0 

Sample .... N M -.:I' -.:I' CD 
0 N N N N N N 

Number .... .... .... .... .... .... .... 
I I I I I I I .. .. .. .. .. .. .. 

0 0 0 0 0 0 0 
13 13 13 13 (.) 13 13 
0 0 0 0 0 0 0 .. .. .. .. .. .. .. 
<l. <l. <l. <l. <l. <l. <l. 

Sampling Authorization Form RC-195 (Soil) 

B28N87 J J J J J J J 
B28N91 J J J J J J J 
B28N97 J J J J J J J 
B28NB9 J J J J J J J 

Sampling Authorization Form RC-202 (Soil) 

J1CN48 J J J J J J J 
J1CN49 J J J J J J J 
J1CN51 J J J J J J J 
J1CN52 J J J J J J J 

N 
CD 
N .... 

I .. 
0 
13 
0 .. 
<( 

J 
J 
J 
J 

J 
J 
J 
J 

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

co 
CD 
N .... 

I .. 
0 

13 
0 .. 
<( 

J 
J 
J 
J 

J 
J 
J 
J 

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

PCB = polychlorinated biphenyl 
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., 
oi C: 

"' ! .. ,:: .. 
Sample C: .; C: 

"' e "' " 
., 

" .. 
Sample ,:: ,:: C: C: C: C: Delivery .; 0 .; "' 

., 
"' 

., 
:c = = = = Group Number 

~ e " " 
., 

" .. 
Number 0 

:c ~ :c e e e e 
0 0 0 0 

" " " :c :c :c :c ·.:: ~ ~ " " " " ~ N q q q c ~ ,-: N_ 
~ ~ N ~~ .: .: .: .: .: .: 

B27FH9 
K2357 B27FJ2 

B27MX7 
B27Wl2 

K2535 B27KN2 
B27KN5 
B28F77 

K2644 B28F80 
B28N24 

K2377 
B27MY2 
B27N69 

K2380 B27N32 
K2395 B27Y48 
K2409 B27N31 J J J J J J J 

K2508 
B27KF5 
B27KH4 
B27Y50 J 
B27Y85 J 
B27Y52 J 

K2522 B27Y40 J 
B27Y44 J 
B27Y55 J 
B27Y58 J 

K2525 B27KF4 
B27Y61 
B27Y64 

K2541 B27Y67 
B27Y70 
B27Y73 
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Table 11 . 100-B/C Review Qualifiers for Volatile Organic Compounds. (4 Pages) 

VOAs 

" 
., 

C: ., C: 

" "' " C: 8. .. C: 

= 
,, 

" C: 0 '§ ,:: e "' C: " .; Q. :J E " Q. 

e 0 " ] :c .. .. e e C: C: " C: Q. " 0 C: " 0 0 
'?- "' :i E ., 

C: "' :c :c e " .. :c E = .. .; N 
"' E = 0 C: C: 'l' " " c C: 

= .. " " :c 0 0 
>, .. .. :;; .E E ... ~ .E E c c 

C: C: " " "' C: C: 0 0 0 C: C: ~ ~ c :J )( = 0 .. 
E E E 0 0 e e e e 

:, .. " .; N -e .c 0 0 0 0 ~ ~ 

,:. ID :i:: ::E C: 0 0 0 

'~ f; ~ f; ~ .!!! ,i, 
.: .:.. .:.. ~ ~ ~ .:; .:; .:; ,"l -;; 

Sampling Authorization Form RC-186 (Water) 

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

J 
J 
J 

J J 
J J 
J J 

Sampling Authorization Form RC-195 (Soil) 

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 

" ., 
C: 

C: ., 
"' = ,:: 
.; 

., ., ., ,, e E '§ C: 

e .. 0 
:c ,:: :c " .; 0 C: 0 " :c " e c 

" N .. 
0 C: C: 0 ~ 

" .. " :c E ~ 

e .c >, C: " ,i, >, .s::. e ~ .c .s::. .; ,.. C: 

;:; m 5 ;;; .! E 

J 
J 

UJ 
UJ 

J J UJ J J J 
UJ 
UJ 

J 
UJ 
UJ 
UJ 
UJ 
UJ 

., 
C: ., 
Q. 
0 
is. e 
0 .. 
:c C: 

" " .s::. c .; 
~ e ., 

C: ~ 0 .. ,i, :c :, 

~ 
C: " E ~ 

J J J 

.. ,, 
'§ 
:c 
" >, 
C: 
;:; 

J 

~ 
B 
,,; ., 
C: .. 
~ 

J 

WCH-517 
Rev. 1 

3-19 



., 
;;; C .. ! ., .s;; .. 

Sample C ;; C .. e .. " .. " " = = C C: C C: Delivery Sample 0 .. " .. .. 
" :c " .s;; .s;; .s;; .s;; Group Number e ~ ;; ;; ;; ;; " Number 0 

~ e e e e :c :c 0 0 0 0 

" 
., 

" :c :c :c :c ·.: I-;- ·.: 
I-;- N I-;- " " " " q i;i i;i q - r,; N - - - - - N N 
.: .: .: .: .: .: .: 

B27KDB J 
B27KH3 J 
B27KJ0 J 

K2579 
B27KJ3 J 
B27KJ6 J 
B27KJ9 J 
B27KK5 J 
B27KK2 J 

K2634 B28N88 
828DL2 J J J J J J J 
B28DL5 J J J J J J J 
828DL6 J J J J J J J 
B28DL9 J J J J J J J 
828DM2 J J J J J J J 

K2639 
828DM5 J J J J J J J 
828DR2 J J J J J J J 
828DR5 J J J J J J J 
828DRB J J J J J J J 
828DT1 J J J J J J J 
828N85 J 

K2640 
828N89 J J J J J 
828N92 J J J J J J J 

K2645 
B28N95 J J J J J J J 

K2646 B27KKB J 
828DT4 
828DT7 
828DV0 

K2647 
828DV3 
828DV6 
828DV9 

K2682 B27KM7 
827H88 
B27H89 

K2703 827H90 
B27H93 
827H95 
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Table 11 . 100-B/C Review Qualifiers for Volatile Organic Compounds. (4 Pages) 

VOAs 

.. .. 
C: ;;; .. .. C: .. " C: .. .. ! C: " C: C: " C. .. .c .. .. .. .. C: g_ .. e Sample C: ;; C: .. C: .c -0 " .c = .. e .. " " .. " C: 0 ;; -~ = e ;; .. 

" " C. 
Delivery Sample .c = C: C: C: C: .. C: -0 e e ;; 0 .. " .. " C. s E " " C. E -~ C: 

Group Number :c .. .c = = .c e C: e " ;g :c " " e e e " 0 0 .. 
e ~ C: " C: = :c :c C: 

" ;; " 
., ;; C. .. C: " 0 0 " :c " " s Number 0 

~ e e e e e .. 9- 0 .. :i I! " C: 
.. :c :c 0 C: 0 " " " j -0 

:c :c " C: :c E = .. ;; N .. E .c 

" " 
:c " e c c '§ ~ 0 0 0 0 0 C: ~ " " c C: .c ;; 
" N " " I;- " :c :c :c :c :c 0 0 

>, " " '6 ,2 E I- .8 ;; ,2 E c c 0 C: C: 0 ~ ""- e :c 111· 

~ ~ C: C: 
C: C: C: C: ,:._ ""- E " .. " :c " N " " " " " s .. = " 

0 0 0 e e e e ..Q >, C: " 
C: ~ 0 " " 9 9 c 9 9 )( 

~ E E E 
0 0 e ., 

" 
., :c C: - "i N_ :, ., " N 

~ ~ 0 0 0 0 - - >, = ~ I! :, >, " - - - - 1 ~ ~ 
m :I: ::E C: 0 0 0 f; f; f; f; 

., ., ..Q .c .. ,.. 
! 

C: 

~ 
C: " C: 

~ ..:. ..:. ~ ~ ~ ,; ,; ,; .~ .~ ·;; ·;; ;:; m 5 ;;: ~ ~ ~ ::;: 
J1CN48 UJ 
J1CN49 UJ 

K3066 J1CN50 UJ 
J1CN51 UJ 
J1CN52 UJ 

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. 
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. 
VOA = volati le organic analysis 
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Table 12. 100-B/C Review Qualifiers for Special Extraction. (4 Pages) 

Sample 
Delivery Sample 
Group Number 

E Number E :::, 
.!:! E :::, ·e C ·e 
Cl) 

:::, 0 "C s ·;:: "C ... cu 
"' ~ c3 Cl) 
m ..J 

Sampling Authorization Form RC-185 (Soil) 

B26F05 J 
B26F07 
B26F09 J 

K2123 B26F10 J 
B26F11 
B26F12 
B26F18 J 

K2224 
B272L3 J 
B272L4 J 

K2270 B272M4 J J 

K2324 
B272L6 
B272L7 J 

K2955 
B26RC6 J 
B26RC7 J 
B26RD1 

K2967 
B26RD2 
B26RD3 J 
B26RD5 
B26RD6 J 

K2968 
B26RD8 J J 
B288K3 J J 
B26RD9 J J 

K3014 
B274M5 J 
B274M6 J 

K3026 
B274N2 J 
B274N8 J 

K3058 
B274N0 
B274N1 

Sampling Authorization Form RC-195 (Soil) 

K2352 B27MV3 
B27MV6 J 

K2355 
B27MV7 J 
B27MV8 J 
B27MV9 J 

K2358 B27MW3 J 

100-8/C Remedial Investigation/Feasibility Study Data Quality Assessment Report 
July 2012 

E 
:::, ... C Cl) Cl) 

~ 
~ i:ii 

WCH-517 
Rev. 1 

E 
:::, 

E 
0 ... 

..c: 
u -C 
Cl) 

iii 
> cu 
>< 
Cl) 

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 

3-23 



Table 12. 100-B/C Review Qualifiers for Special Extraction. (4 Pages) 

Sample 
Delivery Sample 
Group Number 

Number E E 
:::, 

-~ E 
:::, 

E C: ·e 
Q) 

:::, 0 "C 
f 

·;:: "C ... cu cu J ..c: Q) 
c( Ill (.) _J 

K2369 
B27MW1 
B27MW2 J 
B27MY8 J 

K2385 
B27N01 J 
827N30 J 
827N46 J 
827FH5A J 

K2387 
B27N36 J 
827N39 J 
B27N40 J 

K2463 B27MY0 J 
B27Y62 J 
B27Y65 J 

K2565 827Y68 J 
B27Y71 J 
B27Y74 J 
827KF7 J 

K2571 827KJ5 
827KJ8 J 
827KJ2 J 
B27KK1 J 

K2586 B27KK4 J J 
B27KK7 J 
827KF3 J 

K2587 
827Y43 J 
B27Y39 

K2592 B27KH9 J 
B27Y51 J 

K2599 
827Y56 J 
B27Y59 J 
827Y86 J 
B28DN2 J 
B28DN4 

K2636 B28DN7 
828DP0 J 
828DP3 

K2638 828DP6 
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Table 12. 100-B/C Review Qualifiers for Special Extraction. (4 Pages) 

Sample 
Delivery Sample 
Group Number 

Number E E 
::::, 

-~ E 
::::, .E 

C: E Q) 
::::, 0 "C s ·;: "C .. ca ca ca .c: Q) 
Ill 0 0 ..J 

K2677 B28N86 J 
B28N90 J 

K2678 
B28DL 1 
B28D L4 J 

K2679 
B28DL8 
B28DM1 
B28DV2 

K2680 B28DV5 J 
B28DV8 

K2694 
B27KM6 J J 
B27WL 1 J J 

K2695 B27J47 J 
K2696 B28N93 

B28DR1 
B28DR4 

K2697 B28DR7 J 
B28DTO 
B28DT3 J 

K2699 B28DT6 J 
B28DT9 J J 

K271 3 B27J43 
B27J44 J 

K2714 B28N96 
K2715 B28DX6 

B27J46 
B27J49 J 

K2726 B27J51 J 
B27J52 J 
B27J53 J 

K2737 
B27J61 J 
B27J62 J 

K2747 
B29K56 J 
B29K59 J 
B27J54 J 
B27J55 J 

K2756 B27J56 J 
B27J57 J 
B27J58 
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Table 12. 100-B/C Review Qualifiers for Special Extraction. (4 Pages} 

E 
::::, 

Sample 
E 
0 .. 

Delivery Sample .c 
(.) 

Group Number ... 
Number E E C: 

::::, E ~ -~ E ::::, 
E 

::::, "' C: E .. > 
Cl) ::::, 0 "C C: Cl) "' 5 

·;: "C .. "' 
Cl) 

~ >< 
"' J <1 Cl) ~ cii 

Cl) 

Ill ..J :c 
B28N99 J J 

K2757 
B28NC4 J 

B29K63 J 
B29K66 J 

B28NB2 J 

B28NB2-3 UJ 

K2758 
B28NC1 J 
B28NC1-1 UJ 

B28NC1-2 UJ 

B28NC1-4 UJ 

K2775 
B28NC7 J 
B28ND0 J 

K2795 
B28ND3 J J 

B28NF2 J J 

B28NF8 J J J 

K2820 B28NH1 J J J 

B28NJ0 J J J 
B28ND6 J J 

K2828 
B28ND9 J J J 

B28NF5 J J 
B28NH4 J J J 

Sampling Authorization Form RC-202 (Soil) 
J1CM85 J J 

K2980 J1CM86 J J 
J1CM87 

K3038 J1CN47 J J J J J J J J 

K3065 
J1CN25 J J 
J1CN26 J J 

K3066 
J1CN48 J J 
J1CN49 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. 

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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Job No. 14655 

Discipline: Environmental *Calculation No: 0100X-CA-V0057 

Subject: 100-B/C Remedial Investigation Relative Percent Difference (RPO) Calculations 

Computer Program:_E_x_c_el _____________ Program No:_E_x_c_e_l 2_0_0_7 ________ _ 

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. 
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CALCULATION SHEET 

Wa,hlnaton Closw, Hanford 

Orlglna1or P. L. Benjamin :{'b Date 8/3/2011 
Projeci 100-8/C Remedial Investigation Job No. ""'1"""4a=-=55,.,,..-----
Subjec:1 100-8/C Remedial Investigation Relative Petcent Difference (RPO) Calculation 

Summary 

! PURPOSE: 

Cale. No. 0100X-CA-V0057 ( Rev. No ... O 
Checked H. M. Suliowe~b Dale 

Sheet No. 1 o 23 

3 Provide documentation to support the calculation of the relative percent difference (RPO) for primary-duplicate and primary-split sample 
4 pairs from 100-8/C Area remedial investigation sample results, as necessary. 
5 

6 

7 TABLE OF CONTENTS: 
8 

9 Sheets I to 3 • Summary 
10 Sheet 4 · 118-8 -8 :3 Soil Samples 
11 Sheet 5 • C7508 Interval 2 Soil Samples 
12 Sheet 6 - C7784 Interval 2 Soil Samples 
13 Sheet 7 • C7784 Interval 3 Soi l Samples 
14 Sheet 8 • C7785 Interval 5 Soil Samples 
15 Sheet 9 - C7842 Interval I Soil Samples 

16 Sheet 10 • C7842 Interval 10 Groundwater Samples 

17 Sheet 11 - C7843 Interval 12 Groundwater Samples 

18 Sheet 12 · C7843 Interval 12 Soil Samples 

19 
Sheet 13 · C7844 Interval 3 Soil Samples 

20 
Sheet 14 • C7844 Interval 16 Groundwater Samples 

21 
Sheet 15 - C7845 Interval 8 Soil Samples 
Sheet 16 • C7845 lnlerval 16 Groundwater Samples 

22 Sheet 17 - C7846 Interval 2 Soil Samples 
23 Sheet 18 - C7846 Interval 15 Groundwater Samples 
24 Sheet I 9 - C7849 Interval 5 Soil Samples 
25 Sheet 20 - C7849 Interval 27 Groundwater Samples 
26 Sheet 21 • C8239 Interval 7 Soil Samples 
27 Sheet 22. C8239 Interval 26 Groundwater Samples 
28 Sheet 23 - C8244 Interval 2 Soil Samples 
29 

30 
31 GIVEN/REFERENCES: 
32 
33 
34 

35 
36 

I) DOE-RL, 2010, Sampling and Analysis Plan f or the 100-BC-l, 100-BC-2, and 100-BC-5 Operable Units Remedial 
Investigation/Feasibility Study, DOE/RL-2009-44, Rev. 0, U.S. Oeparnnent of Energy, Richland Operations Office, 
Richland, Washington. 

37 
Solution: 

38 
39 

I) Use data obtained from remedial investigation soil, aquifer sediment, and groundwater samples to perform the RPD 
40 calculations for primary-duplicate and primary-split sample pairs, as required. 
41 

42 METHODOLOGY: 
43 

44 The RPO is calculated when both the primary sample value and either the duplicate or split sample value for a given analyte are above 
45 detection limits and are greater than 5 times the target detection limit {TDL). The TDL is a laboratory detection limit pr~crmined for 
46 each analytical method. The 100-B/C SAP lists laboratory performance standards as estimated quantitation limits (EQLs) for soil/aquifer 
47 sediment samples from sampling targets in Tables 2-2 through 2-12 of the SAP (DOE/RL 20 10) for selected constituents. Where mL 
48 values lower than those listed in the SAP were available, the lower values were used. 
49 
so Where direct evaluation of the attached sample data showed that a given analyte was not detected in the primary, duplicate, and/or split 

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

52 
53 
54 
55 
56 
57 

58 
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Washington Closure Hanford 

Originator P. L. Benjamin 

CALCULATION SHEET 

Date 8/3/2011 
Project 100-B/C Remedial Investigation Job No. 14655 
Subject 100-B/C Remedial Investigation Relative Percent Difference (RPO) Calculation 

Summary 

1 METHODOLOGY CONTINUED: 
2 
3 The RPD calculations use the following formula: 
4 

5 

6 
RPD = [ IM-DV((M+D)/2))* I 00 

Cale. No. 0100X-CA-VOO 
Checked H. M. Sullowa 

7 

8 
where, M = main sample value D = duplicate (or split) sample value 

WCH-517 
Rev. 1 

Rev. No. O 

Date -;;p;:;r,;
Sheet No.~ 

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 of2 times the TDL, further assessment regarding the usability of the data is performed as part of the overall quality 
12 assessment. 
13 
14 For quality assurance/quality control (QA/QC) duplicate RPD 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 

RESULTS: 
19 
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 
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t!!utzlmztlltl Closuni Hl!1!9r!J CALCULATION SHEET 

Originator P. L. ~•min f<;b Date~ 
Protect 1~8/C Remedial lnves~lion Job No. 14655 
Sut,tect 100.8/C Ramec:ii. lnv~lion Relative Percent Difference {RPD2 Calculation 

1 Summary (continued} 
2 
3 R .. allve Pw~I Dlfferenee Resulb and 

QAIQCAnalvsls 

11~:3, 
C7508, C7784, C7784, C7785, 

Soll 
Soll, sou, Soll, Soll, ..,, ..... Interval 2 In- 2 

lntMval 3 Interval 5 

Du~!~ ~~ OupUeat. ~~~·- ~!catt •"•"'"'I 
7 um-1:SI 7.8% 
8 82.0% 
9 EUICpium-1 52 32.4% 

10 14.5% 29.3% 13.3% 7.5% 0.8% 
11 Radi~226 8 .5% 
12 Radlian-228 9.2% 
13 Total Beta Rediostrontium 
14 Tritium 

15 Aluminum 62.4% 14.1% 6.2% 7.7% 25.8% 
18Barlum .a.5% 9.8% 0.7% 5.6% 11 .3% 
17 Cak:ium 27.7% 17.5% 0.2% 5.8% 4.8% 
18Chrornlum 68.1% 10.0% 18.0% 116.3·1'1 ~ .9% 
19 Coppef' 1.3% 9.1% 0..% ~ -3% 0.6% 
20 Iron (9.3% 14.5% 1.5% 29.2% 17.5% 

21 Load 29.5% 10.3% 26.0% 23.7% 
22 Magnesium 65.6% 10.4% 4.4% 6.6% 18.7% 

23-- 50.3% 20.6% 4.1% 10.5% 8.8% 
2•Phosptlorus 13.8% • . 0% 3.0% 
25 Sillcon 17.4% 25.1% 20.5% 44.6% 47.6% 
26 Sodium 25.4°/4 19.7% 5.5% 

27 S1r0f1tlum 41 .3% 9.5% 9.8% 27.8% 12.8% 
28 Vanadium 25.4% 7.7% 3.8% 15.1% 37.7% 
29 ZJnc .a.9% 2.0% 3.2% 6.4% 6.9% 
30 Chlorlde 
31 Nitrate 
32 Nitrogen In Nitrtte and Nitrate 

33 Sulfate 
34 Toluene 
35 
36 - • Analysis not required 

100-BIC Remedial Investigation/Feasibility Study Data Quality Assessment Report 
July 2012 

C7842, C7842, C7843, 
Soll, Grounctwatw, Groundwater, 

lnt,erval 1 lnt.,-v .. 10 lntarval 12 

I!"'"- Dupl~ Oupllcato 
·-··-·-

14.5% 

6.6% 
3.9% 

10.3% 0.4% 
5.0% 6.2% 

3.7% 

26.9% 1.9% 1.2% 

2.9% 1.4% 0.8% 
14.4% 0.6% 
4.1% 

3.8% 
16.0% 
5.8% 2.7% 1.2% 

6.4% 3.8% 
10.3% 
1.3% 0.9% 0.9% 
9.3% 2.3% 1.6% 
0.0% 0.6% 0 .4% 
3.0% 

10.9% 
2.5% 0.0% 

17.8% 2.0% 2.9% 
13.4% ~ ·- 4.4% 

0.3% 3.5% 

WCH-517 
Rev. 1 

Cale. No. 01 00X-CAN0057~ Rev. No. 0 

°""' ?/('~23 c ......... H. M SUiioway b 
Sheet No. 

C7"3, C7844, C7 .... , C7845, C7845, C7841, C7841, C7841, C7149, C8239, Cl239, 
Cl2U,Soll, 

Soll, Soll , Groundwater, Soll, Groundwater, Soll, Groundwater, Soll, Gtoun-. Soil, Groundwallr, 
lntiwvll 2 

lnt«val 12 Interval 3 ,_,. ,-.,.1 e lntllf'Val 11 Interval 2 lntllrial 15 -· Interval rt Interval 7 Interval 28 
OupUcate Duplicate OupUcate DupUcata Ouplk:ete 0- ~~~~ llvpllcalo Oupllcalo Ouplleol>t Oupllcato Ou-·-- ·-·- A ·-•·-~ -··-·- --··-1• ·••I-•• ·-··-~ ·--··-~ ·--·-~ ·--··-·- ·--·-·- ·--··-~ 

1.8% 0.3% 3.3% 79.0% 22.2% 

4.J•Ai, • .• % 6 .7% 

0.0% 10% 1.5% 5.5% 9.6% 

19.1% 2.5% 22 .1% 6 .2% 17.1% 9.6% 32.0% 

22.6% 5.6% 0.0% 8.7% 18.3% 4.1% 30.2% 10.3% 

6.2% 0.2% 0.8% 2.9% 0 .(% 3.1% 1.4% 1.4% 2.6% 5.0% 2.2% 18.0% 

10.6% 14.2% 1.3% .0.9% 5.2% 93.8% 0.0% 52.1% 51 .8% 2.5% 29.3% 

84.6% 4.7% 2.2% 1.2% 10.5% 13.7% 6.8% 

13.6% 0.8% 2.5% 10.6% 9.6% 10.3°,4 18.1% 

7 . .(% 

26.3% 4.1% 0.6% 4.0% 0.2% 15.1% 0 .8% 19.3% 2.3% 11.3'"' 1.4% 19.5% 

2• .3% 8.7% 5.2% 23.7% 16.0% 12.5% H % 15.7% 21 .7% 

1.5% 19.8% 1.5% Hl.8% 6.3% 16.7% 

7.2% 8.1% 2.4% 91 .9% 1.1% 2.5% 4.0% 29.4% 4.0% 24.3% 2.3% 00.8% 

24.7% 5.2% 0.0% 26.5% 1.8% 8.9% 0.0% 14.5% 3.1% 17.2% 0.8% ... 9% 

8.3% 1.6% 0.4% 25.4% 1.0% 9.7% 1.5% 9.2% 3.3% 19.3'%. 1.8% 2•.3% 

26.•% 5.8% 6.0% 10.4% 20.6% U% 18.7% 

20.7% 0.7% U % 6.6% 8 .7% 2.3% 2.5% 13.0"4 

6 .1% 2.2% 8.7% 0.4% 6.5% 6.8% 

11 .7% 4.1% 2.9% ~ .5% 2.1% 1.4% 

13.2% 6.1% 0.9% 1.5% 11 .0% 133.7% 

8 .4% 4.7% 0.5% 4.1% 0.8% 1.2% 
5.5% 
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1 Du 

Sampll"IJ -4 118-8-8:3 
118-8..,:3 

J1CN-49 

J1CN51 

1/25111 

1/25/11 

CAI.CULATION SHEET 

Date 08/03/11 
Job No. _1_4655~--

Cale. No. 0100X-CA-V0057/ps 
Checked H. M. SuliowayJ, 

OUP 

6~-~~~~ls~: ==~==::===~=======~====~~=~=====~====~;::;::~====~~====~::=~====~=====~==~====~=====~;::;::~====~=====~=~~====~=====~=~~====~=====~=~=====~=====~=~=====~=====~=~====='. 
;1----~_:.TO:.L;,Bo~lh->"'PQL=?--+---c=c..,...--+-~-=::.,..---1---=---i----=---'i---=--1-1---=--1----=--l-----'-----l----'-----l----'-----l 

9 Duplicate Bolh >5xTDL? 

10L_-=lysi~·~·_J=~~~R;P0!2~IT:::1=Jl!!!!i~~~:1= ~i!E~~=::t=~L!0~~=::t==~~~~~::t=~~~!lii!=::t==~~~~~i:::J~~~~=i:::J~~!2i~=i:::J~~!2i~=i:=1~~!2!!~=:j 11 Olffen,nce > 2 TDL? 

;~,--,s.=m"pl-.,l"IJ,:-:,-~-..H"'E"'IS-..----,Sac:-m--:--:plec-,-----,---..------.,.--,-- -,--~--,----,---=-~---.--~----.--~-------=--------------~----- -----~ 

14 ArN Number Date 
15 118-8-8:3 J1CN"49 1/25/11 

18 11~i::3 J1CN51 1125/11 

17 Ma la: 
18 
19

r--::::::=7=~~~~~==+=~~~~~=t:::;;;~~~~b+==~~~~~+:;;;:~~~~b+~~~~~~+~~~~~~+~~e::i!~~~+::::;~~~~==+::::;~~~~==+;:;::s~~~~~ 20 Ouplicaoe t===j~tt~f~~====t=:::tff~~fi;t=j=~~~~t~~~~~~Ii==ift~tf~~~==tJ'];~~~~f~~~~~Ii~~~~~~~~~~~~~t~~~~~~~~~~~~'.::1-1---·------ -1-----"=~'-"'-=- -1----"="'""'-"'-=-µ=====~ 21 Analysis 

~~'---- -'----=-===-=='--'---'====--.L---""--'===-'----"==="'---'---='--"===--''---='--"===-__J'---=====-__J--=:..:..:===---'--'-=====---'--'-="-"==::.....--1_.===="'---' 
24 Sampling 
25 AIM 
26 11a.8-8:3 

27 11~:3 

28 Ana Is: 

HEIS 
Number 
J1CN49 

J1CN51 

Sample 
Date 

1/25111 

1'25/11 

29 TOL 

30r===-i:::=~8o~th~>~PQl.~?~=+=~~~~~=+=~~~~~=r:=~~~~~==h~~~~~~==~~~~~===~~~~~=l:::;:;~~~~~:;::l:1!<>:§i~~~~~:::;:;~~~~~:;::1=~~~~~=1 
31 Du~icate 1-- .::8o:::lh~>5.,x,cTD:::L'-'7-l-f--'-'=:::;;="'--l- -'-""-"'~"'-'"---+--'-"'~~="---+-======L.+- -=~~= '"---1-- =e>;:;"""-'-'-"'"---1--"'="'-'===4------ --1--======4-='-""""'"-!:'.'--1 32 Analysis RPO 

: '------'----"-Oiff'-'....,=""""=->.:.2..:.TO:::L:::7 _ _.___:.====--.L-......c==="'---'----"==="'-----''---=:..:..::===----''----'-'==="----'--'-===="----'--'-"'====---1--""====--'--""====---'--"'"-"'=='--' 
35 

38 
31 

38 

39 
40 
41 
42 
43 
44 

I 

Sampling -118-8-8:3 
118-8-8:3 

DUP 
Ana-: 

Oup(lcate 
Analysis I 

Sample Sample 

Numbo, Data 
J1CN49 1125111 

J1CN51 1/25/11 

TOL 
Both> POL? 

Both >5xTDL? 
RPO 

Difference > 2 TOL? 

PotaHlum SIHcon 

a POL a pat 
932 m 566 1.47 

1560 I I 385 674 I I 1.83 

I 400 I 2 I 
I YH {continue} I Yea lcontinue} I 
I No-Sll'V'l •acceotablel I Yea (calc RPO) I 
I I 17.4% I 

No • a=-,table I Not aoolicable 

45~---~---~---~------~~~---~ 
46 Sampll"IJ Sample Sample 

47 - Number Date 
46 118-8-8:3 J1CN49 1/25111 

49 
118-B-8:3 J1CN51 1125111 OUP 

50 Ana Is: 
51 TOL 
52 Both> POL? 
53 OupUcate BoCh>5xTOL? 
54 Anal~• RPO 
55 Difference> 2 TDL? 

100-BIC Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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Sodium 

a = 
439 38.8 

567 I I 45.7 

50 
Yes {continue! 
Yes (c.iilc RPO) I 

25.4% I 
Not a~icable I 

Strontium Tin Vanadium Zinc Methylene chloride Nitrate Nkr00t~.~ Nltrtte and 

a = Q PQL a POL 1a POL •-• IQI PQL -~- a POL ~- 1 0 POI 

19.0 0.74 1.48 8 7.35 35.4 1.84 27.8 I I 7.35 3.73 I 8J I 5.1 10.3 I I 5.4 2.84 I I 0.54 

28.9 I I 0.91 1.67 I s I 9.13 45.7 I I 2.28 45.8 I I 9.13 w 18JI 5.4 7.0 I I 5.7 1.85 I I 0.57 

1 10 2.5 1 5 2.5 0.75 
Yes continua No-SIDD acceotable Yu (contJnue Yes continua No-SIOD 8 table Yu continue Yes continue 
Yea (cale RPDl Ye• (c:.alc RPO} I Yas(ca~RPDl I No-Stoo aoceotable I No-Stoc ca,..._..tablel I 

41 .3% 25.4% I 48.9"A I I I I 
Not aoolicable No • a=-itable Not aooilcable I Not aPOllcable I No-llN'__,table I No-~table I No • arr_..table I 
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1 
2 
3 
4 

5 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

16 

17 
18 
19 
20 
21 
22 
23 

Wafh("IIIPO Clo§gre Hanford 
Originator P. L. Benjamin 

Project 100-B/C Remedial Investigation 
Subject 100-B/C Remedial lnvesliQalion Relative Percent Difference (RPO) Calculations 

Duollcato Analwla. C7508 lnt.rval 2 Soil Samolea 
Sampling Samplo Samplo POCnslum-40 Radlum-22e 

Area Numbor Date oCUo IQI MDA oCl/olQI MDA 
C7508· 1-002 B26F09 6/30/10 9.56 I I 0.509 0.346 I I 0 .095 
C7508; 1-002 

B26F06 6/30/10 7.12 I I 0.391 o.306 I I 0.065 
OUP 

Analvsls: 
TDL 0.5 0.1 

Both >POL? Yes (continual Yes {continue) 
Duplicate Both >5xTOL? Yes (calc RPD) No-Stoa (accaotablel 
Analysis RPO 29.3% 

Difference > 2 TDL? Nat aool/cable No • acc&otanle 

Sampling HEIS Sample Cadmium Calcium 
Area Numbor Date ~~n I QI POL ma/ka I QI POL 

C7508; 1-002 B26F09 6/30/10 0.085 I B I 0 .14 5160 I J I 69.4 
C7508; 1-002 

B26F06 6/30/10 0.090 I B I 0 .19 6150 I J I 92.4 
OUP 

Ana/vsla: 
TDL 0.2 100 

I Both> POL? No-S100 ,a~tablel Yes lcontlnue) 
Duplicate I Bott, >5xTDL? Yes (calc RPDI 
Analysis I RPO 17.5% 

I Difference > 2 TOL? No - 8N"'.Antable Not aooticable 

CALCULATION SHEET 

Date ()8,103/11 
Job No. _1_46_5_5 __ _ 

Radlum-228 
oCVo IQ I MDA 
0.627 I I 0.210 

o.479 I 
I 

0 .149 

0.2 
Yes {continue) 

No-Stoo (a ~table! 

No • acceotabfe 

Chromium 
mn••n IO I PQL 

3.8 I I 0 .14 

4.2 I I 
0 .19 

0.2 
Yes lcontinuel 
Yes (calc RPO\ 

10.0% 
Nat aoollcab/e 

Cale. No. 0100X-CA-V0057 $ 
Checked H. M. Sulloway ~kf'J\ 

Aluminum Anionic 
ma/ko I QI POL ma/ko I QI POL 
4470 I I 3.47 0.943 I I 0 .69 

5150 I I 
4.62 1.31 I I 0.92 

5 1 
Yes Ccontinuel Yes {continue) 
Yes (Cale RPO} No-Stoo tae,.,.,,tablel 

14.1% 
Not applicable Na - accaotable 

Cobatt Co- r 
m"'rv'" I QI PQL m"'n .... IO -M 
9.93 I I 1.39 13.7 I J 0 .69 

10.8 
I I 

1.85 15.0 I J 0.92 

2 1 
Yes (continuel Yes tcontinuel 

No-Stoo ta~-tablel Yes lcalc RPDl 
9.1% 

Na· ae,....,.,table Not aDOlicable 

Bartum BeNlllum Boron 
ma/ka I a I PQL ma/ka QI POL ~••n I QI PQL 
50.2 I I 0.35 0.158 I 0.14 0.448 I B I 1.39 

55.4 I I 0 .46 0.155 al 0.19 1.71 I BI 1.85 

0.5 0.2 2 
Yes Ccontinuel No-Stoo lacceotablel No-Stoo ta -tablel 
Yes (calc RPDl 

9.8% 
Nat anrulcable No • acc.&0table No • acc.eotabie 

Hexavalent chromium Iron Lead 
mn,vn I O I POI mn,vn IQ I POL ffllllltf'I IQ I POL 
0.07 I BI 0.21 25000 I I 13.9 0.375 I I 0 .35 

0.13 I BI 0.21 28900 I I 
18.5 o.745 I 

I 
0.46 

0.5 5 0.5 
No-Stoo !ar r-table) Yes <continue) Yes tcontlnu.l 

Yes lcalc RPDl No-Stoo Carr...,.,table\ 
14.5% 

No • ~r.ac:ta~e Nat aooflcable No - arr.Antable 

24r-s .. am="'p1""1n-g--,,--,H;-;-E""IS;;;---,-:S-:-am=p1;-:.-r::~~::-L!,r1~th}l-u~m;:~~~:4:::~~M1•¥"-,,.~-;".!sl~-u!!!m~~~::i:::~~M~anµ"~•-;ne~; .. ~~~::i:::}M10~1~-~~"•µn~u-mf:=_c:-____ Tl----,.,.-...,-"'-_--iNPl~c.,..koir':~~~::r::~}P~h~osii·~-~~ru~--;-:-.,..-~~1----_-;,...-=p!c--!'j-~-~...,{um.;!!,--;::--;::-:----..r--..,-_-"7.-,.,-,...=-,.s::-:,,,,,.,..1c=--OT-n'.!._-;_;::_;::_,-__ .,-j 
25 Alea Number Date m,.,v,. I Q I PQL m..._,.... 0 I ~ -"""'"" Q I ~ 1 m,.,...,, Q POL ma/ka I O I PQL mn/ka I a PQL ffl"'"" I a I PQL m,.,.,,. I Q I u..-"M 

26 C7508· 1-002 B26F09 6/30/10 1.70 I B I 1.73 4450 J I 52.0 278 I 3.47 0.570 B 1.39 5.59 I I 2 .TT 1230 I J 34.7 532 I I 277 129 I I 1.39 

27 C
7
~t~-00

2 
B26F06 6/30/10 1.68 I B I 2.31 4940 J I 69.3 342 I 4.62 0.710 B 1.85 6 .34 I I 3 .70 1280 I J 46.2 559 I I 370 166 I I 1.85 

28 Analvsls: 
29 TDL 2.5 75 5 2 4 100 400 2 
301------,,~~~~~~Bo~~th'\:-::>JP~QL~;?~~~~~+~EN~o-;]s,_,;""too;,,='-'-;,~,.,,,cce~:::,io,.ta=-,,,,blc-:,,e,:;,[l~~~~~Y~•~s'-/-

7
(,cfo~nlllas"c:,niu~•::-;•\;~~1~~~JYJe¥•1"'1,cgo?n?ti~niau"'e~,1~~ ~r~JNo~2-sft,,,,o::-:,oi,111,a~~~JtaJblfe,,_,""1_-:+t _- _- ,:- :c"Yj•=-•=-p,,c~o1n=t""1=n::-:u~e:i'"":.:l~-- -- ++_- _- _- .;"Y"'e=-~·=--~ (c~otn"'t"'iasn::u~ea(,

7
}_- _- _-++--- .- --- -;Y":"ie"s~(~,cJo=n::ti~-n~uJeJi~; .::sr~~~Yfegs~, (~c:co~~n"t~in~uJe[l~ ~~ 

31 Duplicale 'f---'Bo= th"-.ac>ac5x;_,T.::Oc,Lc.:.? _ _ -i---- ---- + - -'Y'-'e"s-':(c;,::a"lc~ R:...P,:D,_l -l- --'Y-"e:!.s-': (,cc::•".alc:_,,Rc'P" D"'ll,_-t- -------+--'No-S=,,,t,,oo.,.,.,1.a=~-= •tab= le,,.,1-t--'-Y-"••e.i,l•C,"a,,lc:,,R-"P'-'De,ll_ 4_:_:No-S= e,tOei>D'-'("',a"'cce"',=ottab= le,__l +-_Y:..,ee,S:.,(~,c~•l"'c:i-R"-P-"D,_l --j 
32 Analysis I RPO 10.4% 20.8% 4.0% 25.1% 
33 lt--0=111,-er-ence=->:-:2-;TD=L""?--t--:-:Na-- -•=---=1ta"bl'°e.,--1--,.,No,-1,-a---obl"°iica°"""bl,-e--;--Na=t~a°'"'"'ool""ica~ble,.,..--t--:-Na:-· -•-=•--:-,>1ta""bl'"e--t--:-N,-o--"'"acca-,--:-olta.,..b,-le---t----:Nc:-o-:-t-a=.00111ca~b'"'le---t--:-:Na---acce-,-:ota,-b'"'l_e_-+--:-N:--o:-t a~,o--,,bllca---.-b'"le--, 

34 
35 
36 
37 

38 

39 
40 
41 
42 
43 
44 

Sampling 
Area 

C7508; 1-002 
C7508; 1-002 

DUP 
Analvsls: 

Duplicate 
Analysis 

Samplo Samplo 
Number Date 
B26F09 6/30/10 

B26F06 6/30/10 

TDL 
Both> POL? 

Both >5xTDL? 
RPO 

Difference > 2 TDL? 

Sodium Strontium 
ffll"llll'ft IO I PQL --ft 1 01 PQI. 

362 I I 34.7 22.1 I I 0 .69 

441 
I I 

46.2 24.3 
I I 

0.92 

50 1 
Yes lcontlnuel Yes (continue) 
Yes (calc RPDl Yes !calc RPDl 

19.7% 9.5% 
Not applicable Nol aoolicable 

100-BIC Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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Tin Vanadium Zinc 
mnnrn IQ I -u mnnr,.. IQ I _,, ffl"™" I QI POL 
3.06 I BI 6.94 79.0 I J I 1.73 49.7 I I 6 .94 

3.43 I BI 9.24 85.3 I J I 2.31 50.7 I I 
9 .24 

10 2.5 1 
No-Stoo ,~table) Yes tcontinuel Yes tcontinuel 

Yes (calc RPDl Yes !calc RPDl 
7.7% 2.0% 

No - a ~table Nol aooflcable Nat aoolicable 

WCH-517 
Rev. 1 
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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 

38 

39 
40 
41 
42 
43 
44 

Wlshlnatoa CJosynp H«nford 
Originator P. L. Benjamin 

Project 100-8/C Remedial Investigation 
Subject 100-B/C Remedial Investigation Relative Percent Difference (RPO) Calcul.atlons 

lltJDllcata Analvsl1 - C7784 Interval 2 Soll Samolos 

Sampl ing 
Sample Sample Potasslum-40 Radlum-22e 

Alea Number Date oCUa IQI MDA oCVa I Q I MDA 
C7784: 1--002 B26HY9 8/17/10 14.7 I I 1.47 0.337 I I 0.274 
C7784; 1--002 

B26JOO 8/17/10 16.8 I I 1.30 o.492 I I 0.196 
OUP 

Analvsls: 
TDL 0.5 0.1 

Bott, > POL? Yes (continue) Yes (continue) 
Duplicate Bo111 >5xTDL? Yes lcalc RPO\ No-Sioo ,~r=tablel 
Analysis RPO 13.3% 

Difference > 2 TDL? Not applicable No - ar-r-a.ntable 

Sampling HEIS Sample Aluminum Anenlc 
Alea Number Data m ... 11r ... Io I POL m"'"""" I Q I POL 

C7784· 1--002 B26HYO 8/17/10 8610 I I 4.59 3.00 I I 0.92 
C7784; 1-002 

B26HY1 8/17/1 0 6090 I I 3.75 3.13 I I 0.75 
OUP 

AnalYSls: 
TDL 5 1 

I Bott, > POL? Yes (continue} Yes (continue) 
Duplicate I Bott, >5xTOL? Yes (Cale RPD) No-Stoo {ac.-,.,table) 
Analysis I RPO 6.2% 

I Difference > 2 TDL? Not aoollcable No - acceotable 

Sampling HEIS Sample c-" r Hexavalent chromium 
Alea Number Date m=•n Q ~~ m=•nlQ I POI 

C7784· 1-002 B26HYO 8/17/10 16.7 0.92 0.08 I B I 0 .21 
C7784; 1--002 

B26HY1 8/17/1 0 17.8 0.75 0. 19 I B I 0.21 
OUP 

AnalWis: 
TDL 1 0.5 

Both > POL? Yes lcontinuel No-Stoo far.-ntable) 
Duplicate Bo111 >5xTOL? Yes (Cale RPD) 
Analysis RPO 6.4% 

Difference > 2 TOL? Not aoolicable No - acceotable 

Sampling Sample Sample PhosDhorus Potassium - Number Data ma/ka I Q POL mn,•n I Q I PQL 
C7784· 1--002 B26HYO 8/17/10 540 I 45.9 1030 I I 367 
C7784; 1--002 

B26HY1 8/17/10 524 I 37.5 986 I I 300 
OUP 

AnalYSio: 
TDL 100 400 

Bo111 > POL? Yes lcontinue) Yes lcontlnuel 
Duplicate Bott, >5xTOL? Yes (calc RPDl No-Stoo (arn.ntable) 
Analysis RPO 3.0% 

Difference > 2 TDL? Not aoolicable No - acceotable 

100-8/C Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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CALCULATION SHEET 

Data 08/03111 
Job No. -'1-'46"'5"'5 _ _ _ 

Rad lum-22& 

oCVa IQI MDA 
1.14 I I 0.412 

1.04 I I 0.492 

0.2 
Yes (continue) 
Yes lcalc RPO\ 

9.2% 
Not aoolicable 

Barium 
mrukn I Q I POL 
83.0 I I 0.46 

82.4 I I 0.38 

0.5 
Yes Ccontinuel 
Yes (calc RPO) 

0.7% 
Not aoolicable 

Iron 
mnll<n I Q I PQL 
19700 I I 18.4 

19400 1 I 15.0 

5 
Yes (continue) 
Yes (calc RPO} 

1.5% 
Not aoollcable 

SIiicon 
mnll<n I Q I POL 

376 I I 1.84 

306 I I 1.50 

2 
Yes l contlnuel 
Yes (calc RPO) 

20.5% 
Not aoOlicable 

Cale. No. 0100X-CA-V0057 lm-2i 
Checked H. M. Sulloway J 

Total beta .. 
oCUa I Q MDA 
o.813 I 0.218 

o.649 I 0.229 

1 
Yes {continue} 

No-Stoo /arr -table! 

No - a,.,..,.,..table 

Bervllium Boron 
mnlka Q I POL mruka I Q I POL 
0.263 I 0.1 8 1.14 I BI 1.84 

0.243 I 0.15 0.884 I B I 1.50 

0.2 2 
Yes (continue) No-Stoo <acceotablel 

No-SIOO (acceotabiel 

No - = =table No - a r:H:1table 

Laad L ithium 
mm•n I QI POL mn11<n I Q I POL 

3.05 I I 0.46 10.2 I I 2.30 

2.75 I I 0.38 9.6 I I 1.88 

0.5 2.5 
Yes fcontinuel Yes (continue) 
Yes (talc RPO} No-Stop (acceptable) 

10.3% 
Not 8DDlicabkt No - ar.r.Hntable 

Sodium Strontium 
m nll<n I QI PQl mrukn I O I pot 

357 I I 45.9 26.2 I I 0 .92 

338 I I 37.5 23.8 I I 0.75 

50 1 
Yes lcontinuel Yes (continue) 
Yes (Cale RPO) Yes (calc RPO) 

5.5% 9.6% 
Not aoolicable Not aoDlicab~ 

Cadmium 
m.,.,.,,. I Q I PQL 
0.071 I B I 0.18 

0.062 I B I 0.15 

0.2 
No-Stoa (a :-rMntable) 

No - 3""'°"table 

M~ neslum 
ma/kn 0 1 PQl 
5060 I 68.9 

5290 I 56.3 

75 
Yes (continue) 
Yes (calc RPO) 

4.4% 
Not applicable 

Tin 
m ... ,... ... 1 o I POL 

1.83 I BI 9.18 

7.82 I I 7.50 

10 
No-Stoo cacceotablel 

No - ,,.,.,...,.,..table 

Rav. No. 0 • /, 
1 Data~/ 

Sheet No.62 

Calclum 
ma/kn I O I POL 
4090 I I 91.8 

4100 I I 75.0 

100 
Yes (cont inue) 
Yes fcalc RPDl 

0.2% 
Not aooticable 

Ma ,aanese 
m"~" Q I POL 

346 I 4.59 

332 I 3.75 

5 
Yes (continue) 
Yes tcalc RPO) 

4.1% 
Not aoolicable 

Vanadium 
m.,.,.,.,. IO I POL 
42.5 I I 2 .30 

41.0 I I 1.88 

2.5 
Yes {continue) 
Yes lcalc RPOl 

3.6% 
Not applicable 

Chromium 
m ,uarn I Q I PQL 

15.2 I I 0.18 

18.2 I I 0.15 

0.2 
Yea (continue) 
Yes fcalc RPDl 

18.0% 
Not aoolicable 

Mol --num 
mnlka QI PQL 
0.504 Bl 1.84 

0.482 al 1.50 

2 
No-Stoo acc,,otable) 

No - acceotable 

Zinc 
m.,.,,., ,. I Q I POL 
37.9 I I 9.18 

36.7 I I 7.50 

1 
Yes (continue) 
Yes Ccalc RPDl 

3.2% 
Not aoolicable 

WCH-517 
Rev. 1 

Cobalt 
mn••n l QI PQL 
5.60 I I 1.84 

5.65 I I 1.50 

2 
Yes fcontlnuel 

No-Stoo (acceotable) 

No - arr_..table 

Nickel 
m r111rn I Q I PQl 
19.3 I I 3.87 

24.8 I I 3.00 

4 
Yes fcontinuel 

No-Stoo /ar~tab~ 

No - arr...ntab'e 
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6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

18 

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 

Washlnqtpn ClosurJ H•nford 
Original<>< P. L. Benjamin 

Project 100-BIC Remedial Investigation 
Subject 100-B/C Remedial lnveslioalion Relalive Percent Difference (RPO) C.lculalions 

Snllt Anal;_,, - CTTIW Interval 3 Soll Samoln 
Sampling Sampi. Sample Potanlum~ Radium•226 

Aroa Number Dato oCl/o IQ I MDA oCl/o IO I MDA 
C7784· 1-003 B26J03 8125110 14.1 I I 0.954 0 .505 I I 0.153 
C7784; 1-003 

B26HY4 8125110 15.2 1 I 
0.232 o.550 1 1 o.0437 SPLIT ... --1.: 

TOL 0.5 0. 1 
I Both> POL? Yes (continue) Yes (continue) 

Split I Both >5xTDL? Yes lcalc RPOl Yes tcalc RPm 
Analysis I RPO 7.5¾ 8.5% 

I Difference > 2 TDL? Not annilcable Not aonltcable 

Sampling HEIS Sampli. Aluminum Antimonv 
Area Number Data m .... n.. .. I Q I PQL m'""''" Io I POI 

C7784· I-003 B26HX5 8125110 6710 I I 4.03 0.608 I I 0.480 
C7784; 1-003 

B26HY5 8125110 8210 I I 
14.4 1.2 

I I 
0.21 SPLIT 

Anal ... la: 
TOL 5 0.6 

Both> POL? Yes fcontlnuel Yes (continue) 
Split Boll1 >5xTDL? Yes fcalc RPDl NcrSton ta,.........,.table\ 

Analysis RPO 7.7% 
Diffen,nce > 2 TDL? Not annlicable No - a""' ...... table 

Sampling HEIS Sample c----, Iron 
Area Number Data m_,.,_ I Q I POL m ... ,., ... IQ I PQL 

C7784; 1-003 B26HX5 8125110 17.1 I I 0.81 16900 I I 16.1 
C7784; 1-003 

B26HY5 8125110 9.8 
I I 

0.75 12600 I I 
30.5 

SPLIT 
Ana'-..is: 

TOL 1 5 
l Both> POL? Yes (continual Yes lcontinuel 

Split I Both >5xTOL? Yes <calc RPO\ Yas tcal c RPO\ 
Analysis I RPO 54.3% 29.2% 

I Diffe,ence > 2 TOL? Not annlica~e Not annllcable 

Sampling Sampli. Sample Silicon Sodium 
ArN Number Date m•"'• I Q I PQL mg/kg I 0 I pQL 

C7784: 1-003 B26HX5 8125110 738 I I 1.61 234 I I 40.3 
C7784; 1-003 

B26HYS 8125110 469 
I I 

10.3 1TT I I 48.4 SPLIT 

Anllvala: 

TOL 2 50 
Both > POL? Yes (continue) Yes (continue) 

Split Both >SxTDL? Yes (calc RPO) No-Stop (acceplable) 
Analysis RPO 44.6% 

Difference > 2 TOL? Not applicable No - ao:eptable 

100-BIC Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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CALCULATION SHEET 

Data 08/03/11 

Job No. ~1-'-46"-'55'-=----

Rodlum-228 
oCl/o IQI MDA 
0.738 I I 0 .276 

o.a28 1 I o.0979 

0.2 
Yes (continue) 

No-Stoo ,a-61'\M,ble\ 

No • a.,.,.._,table 

Arsenic 
mo/kn I o I POL 
2.31 I I 0.81 

23.2 I I 
3.3 

1 
Yes (continue} 

No-Stoo (acceotablel 

Yes - assess rurther 

I.Nd 
m_,.,_ IQ I P0L 
3.08 I I 0.40 

4.0 
I I 0.18 

0.5 
Yes (continue) 
Yes fcalc RPO) 

26.0% 
Not aooticable 

Strontium 

mg/kg I QI pQL 

18.6 I I 0.81 

24.6 
I I 0.26 

1 

Yes {continue) 

Yes (calc RPO) 

27.8% 

Not allOlicable 

Cale. No. 0100X-CA-V0057, % 
Checked H. Sulloway IJ!a 

Barium Bervlllum 
mn"''" IQ I PQL m•~- QI POL 
64.2 I I 0.40 0.203 I 0.16 

60.7 
I I 

0.26 0.400 sj 0.17 

0.5 0.2 
Yes I continue) Yes (continue) 
Yes (calc RPO} No-Stoo (acceotablel 

5.6% 
Not allOlicable No - - r-lable 

Lithium Ma neaium 
m ... ,., ... I Q I POL m•~- 01 pQL 
10.0 I I 2.01 4370 I 60.4 

9.5 
I I 

0.68 4010 
I 

8.5 

2.5 75 
Yes I continue} Yes (cont inue) 

No-Stoo (acceotable) Yes (calc RPO) 
8.6% 

No - arr ..eotable Not aPP1icabie 

Tin Vanadium 

mg/kg I 0 I pQL mg/kg I Q I PQL 

1.43 I BI 8.05 25.6 I I 2.01 

1.7 I BI 0.84 22.0 I I 
1.3 

10 2.5 

No-Stop (acceptable) Yes (continue) 

Yes (Cale RPDl 

15.1% 

No - acceptable Not applicable 

Cadmium Calcium 
m~k,.Tnl PQL m_,.__ l Ql P0L 
0.091 I B I 0.16 2390 I I 60.5 

3.4 l Bl 0.51 2260 l l 13.7 

0.2 100 
No-Stnn (accepta)>l_e\ Yes tcontlnue} 

Yaslcalc RPDI 
5.6% 

Yes - assess further Not~ icable 

M• 'Vlan8M Nickel 
m-~- Ql PQL - - • -- lnl l"'L 

250 I 4.03 20.4 I I 3.22 

225 cl 0.16 17.5 l l 0.23 

5 4 
Yes !continue\ Yes lcontinua! 
Yeslcalc RPO) No-Sloo (acceptable) 

10.5% 
Not aoc Ii cable No- a ,_...table 

Zinc 
mg/kg I Q I PQL 

29.1 l 7 8.05 

27.3 
I I 2 .0 

1 

Yes {cont inue) 

Yes (calc RPO) 

6.4% 

Nol applicable 

Chromium 
mnlkn I QI P<>L 

51 .0 I I 0.16 

13.5 I I 0.32 

0.2 
Yes fcontinuel 
Yes lcalc RPDI 

116.3% 
Not aoo icable 

Phosnhorus 
m-A.- In I POL 

381 I I 40.3 

306 IC I 15.2 

100 
Yes lcontlnuel 

No-Ston laccentable\ 

No - accectable 

WCH-517 
Rev. 1 

Cobalt 
m-""- In I PQL 

4.06 I I 1.61 

6.9 I I 0.96 

2 
Yes (continual 

No-Stoo 1a~-1ablel 

No - arrAntable 

Potassium 
m-n..- I Q I PQL 
1360 I I 322 

1620 I I 346 

400 
Yes lcontinuel 

No-Sinn raccenlable\ 

No - acceolable 
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war,Jngton Closure Hanford 
Originator P. L. Benjamin 

Project 100-B/C Remedial Investigation 
Subject 100-B/C Remedial lnvestiaalion Relative Percent Difference (RPO) Galculations 

Duollcato Analvol1 • C7785 Interval 5 Soll Samples 

Sampling 
Sample Sample Polanlum~ Radlum-226 

Are• NumtMr Date DClla IQ I MDA DClla IQ I MDA 
C7785; 1-005 B274P6 1118111 12.0 I I 0.616 o.soo I I 0.123 
C7785; 1-005 

B274P1 1/18111 12.1 
I I 

1.11 o.575 I I 
0.183 

DUP 
Analvsla: 

TDL 0.5 0.1 
I Both> POL? Yes (continue) Yes (continue} 

OupUcate I Both >5xTDL? Yes (calc RPO) No-Srnn ,arrAntablel 
Analysis I RPO 0.8% 

I Difference > 2 TOL? Not aoollcable No • acceotable 

Sampling HEIS Sample Aluminum Arsenic 
Area Number Date mnnrn I QI PQL m,u• n IQ I PQL 

C7765; 1-005 B274TO 1118/11 4800 I I 3.70 1.09 I I 0.74 
C7785; 1-005 

B274R5 1118111 6220 I I 4.48 1.41 
I I 0.90 

DUP 
Analwla: 

TDL 5 1 
I Both> POL? Yes !continue) Yes lcontinuel 

Duplicate I Both >5xTDL? Yes (Cale RPO) No-Stop_lacceptablel 
Analysis I RPO 25.8% 

I Difference > 2 TOL? Not apollcable No - arrnntable 

Sampling HEIS Sample C=• r Hexavalent chromium 
Area Number Date m-~- Q POL ma/kn IQ I ""' cnas· 1-005 B274TO 1118111 9.90 0.74 0.30 I B I 0.57 

C7785; 1-005 
B274R5 1118111 10.0 0.90 0.27 I I 0.56 

DUP 
Analvaia : 

TDL 1 0.5 
Both> POL? Yes (continual _ __N~~~ ~ L. 

Duplicate Both >5xTDL? Yes (calc RPD) 
Analysis RPO 0.6% 

Difference > 2 TDL? Not apP1icable No - acceptable 

Sampling Sample Sample Phosohorus Potassium 
Area Number Date ma/ka I O I POL m--'" ... IQ I POL 

C7785; 1-005 B274TO 1118111 294 I I 37.0 647 I I 296 
C7785; 1-005 

B274R5 1/18111 278 
I I 44.8 768 

I I 358 DUP 
Analvsls: 

TDL 100 400 
I Both> POL? Yes {continue} Yes (continue) 

DuP,icate I Both >5xTDL? No-S10P (acceptable\ No-StOP (acceotable) 
Analysis I RPO 

I Differeoce > 2 TDL? No • ar.r..wltable No - a ::eotable 

100-BIC Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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CALCULATION SHEET 

Date 08103/11 

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

Radlum-228 

DClla IQ I IIIDA 
o.716 I I 0.276 

o.854 I I 
0.325 

0.2 
Yes {continue\ 

No-Stoo (arr.AC table) 

No -arr.Pntable 

Bartum 
mn111:n I QI PQL 
60.6 I I 0.37 

54.1 I I 0.45 

0.5 
Yes {continue\ 
Yes (calc RPO) 

11 .3% 
Not aoolicable 

Iron 
mnlkn I QI PQL 
12400 I I 14.8 

10400 1 I 17.9 

5 
Yes (continue) 
Yes (calc RPO) 

17.5% 
Not appticable 

SIIJcon 
mnn. .. IQ t PQL 

628 I I 1.48 

1020 1 I 
1.79 

2 
Yes {continue) 
Yes (calc RPD) 

47.6% 
Not aooucable 

Cale. No. 0100X-CA-V005~ 
Checked H. M. Sulloway 

Total beta 
radiostrontium 

DCWa IQ I IIIDA 
0.376 I I 0.237 

o.396 I I 0.262 

1 
Vas {continue\ 

No+Stoo (a._'."'r»W'ltable) 

No - arr.Antable 

Bervtlium Boron 
mnnrn I QI POL mna:n IQ I PQL 
0.187 I I 0.15 0.416 I B I 1.48 

o.189 1 I 0.18 0.598 I B I 1.79 

0.2 2 
Yes (continue) No-Stoo (arr.JVltable) 

No-Stop (acceptable) 

No - acceptable No - acceotable 

Lead Lithium 
m ... 11r ... IQ I PQL m"'"'"'" IQ I PQL 
2.53 I I 0.37 7.34 I I 1.85 

3.21 I I 
0.45 10.8 

I I 
2.24 

0.5 2.5 
Yes (continue} Yes (continue) 
Yes (calc RPO) No-StooJ a~ table) 

23.7% 
Not aoollcable No• a,.,.._...table 

Sodium Strontium 
m_,,,.._,, IQ I PQL mnika I QI PQL 

226 I I 37.0 14.6 I I 0.74 

214 
I I 

44.8 16.6 
I I 

0.90 

50 1 
Yes {continual Yes (continue) 

No-Stop {a=table) Yes fcalc RPOl 
12.8% 

No - a ~.Mntable Not applicable 

Rev. No . ..2.._5/ /, 
Date li: II 

Sheol No. 8 of 23 ' 

Cadmium Calcium 
mn11<n IQ I PQL mnJkn I QI PQL 
0.062 I B I 0.1 5 2260 I I 74.0 

0.058 I B I 0.18 2310 1 I 
89.6 

0.2 100 
No-Stoo (ar.r.Mr table) Yes (continue) 

Yes fcalc RPO\ 
4.8% 

No - acceotable Not aoolicable 

Maanesium Mannanese 

m-~- QI POL m,..,.,,.. IQ I PQL 
2800 I 55.5 164 I I 3.70 

3310 
I 

67.2 197 
I I 

4.48 

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

16.7% 6.8% 
Not aooUcable Not aootlcable 

nn Vanadium 
ma/ka I QI PQL mn11rn IQ I PQL 

1.42 I BI 7.40 32.5 I I 1.85 

1.71 I BI 8.96 22.2 
I I 

2.24 

10 2.5 
No-StOP (aCCl!Otable) Yes (continue) 

Yes tcalc RPOl 
37.7% 

No - 0 ,=table Not aoolicable 

Chromium 
m ... "' ... I a I PQL 
37.3 I I 0.15 

13.3 I I 
0.18 

0.2 
Yes (continue) 
Yes lcalc RPO> 

94.9% 
Not aoolicable 

Mol -•num 
mn••n QI PQL 
0.493 Bl 1.48 

0.264 s/ 1.79 

2 
No-Stoo lacceotablel 

No • ar.r.Antable 

Zinc 
ma/ka I QI POl 

22.3 I I 7.40 

23.9 I I 8.96 

1 
Yes (continue) 
Yes fcalc RPOl 

6.9% 
Not aoollcable 

WCH-517 
Rev. 1 

Cobatt 
ffl"IV"' IQ t PQL 
4.48 I I 1.48 

3.77 
I I 1.79 

2 

~~~~~=:,~~e) 
No - ar.r.Antable 

Nickel 
=••n IQ I POL 

23.9 I I 2.96 

11 .5 I I 3.58 

4 
Yes (continue) 

No-StOP ta=table) 

Yes - assess further 
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CALCULATION SHEET 

WHblnaton Cfosu!f H•nford ~ 
Originator P. L. Benjamin !_\I Oat. 08103/11 = ~=g ::::::::~=~=Relative Percent Oifferenoe {RPO) Calculations Job No._l 46S5= ~--

1 DuoUcat• Analysis - C7M2 Interval 1 Soil Samp .. a 

10 
11 
12 
13 ,. 

I 

Sampling ...... 
C7842· 1-001 
C7842; 1-001 

DIJP 
Ano ' 

Duplicate 
Analysis 

Sampling ...... 
C7&42· 1-001 
C7842; 1-001 

DUP 
Analvala: 

0up1;ca1e 
Analysis 

Sampling -

15 

18 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 ,I C7642· 1-001 

27 

28 
29 
30 
31 
32 
33 
3-4 

35 

38 
37 

38 

39 
40 
41 
42 
"3 
44 

I C7842; =1 
OUP 

Ana-: 
I 

I 
Dupticate 
Analysis 

Sampling ...... 
C7842; 1-001 
C7842; 1-001 

DUP 
Anatvsls: 

0uplica1e 
Analysis 

I 

I 
I 
I 
I 

Sample Sample 

Number Date 
827FB2 918110 

B27FB3 918110 

TDL 
Both>POL? 

Both >SxTOL? 
RPO 

Difference > 2 TOL? 

HEIS Sample 
Num- Dato 
B27FC4 9/8110 

B27FC6 918110 

TDL 
Both> POL? 

Both >SxTOL? 
RPO 

Difference > 2 TOL? 

HEIS I Sample 
Number o ... 
B27FC4 I 918110 

B27FC6 I 918110 

TDL 
Both> POL? 

Both >SxTDL? 
RPD 

Difference > 2 TOL? 

Samp._ Sample 

Number o . ... 
B27FC4 9/8110 

B27FC6 918110 

TDL 
Both> POL? 

Both >5xTOL? 
RPD 

Difference > 2 TDL? 

CMJum-137 

DC Vo Q MOA 
3.55 I 0.066 

3.01 I I 0.076 

0.1 
Yes (continue) 
YH {calc RPO} 

14.5% 
NotannllMlble 

Aluminum 
mnn. ... IQ PQL 
7180 I I 4.17 

1430 1 I 4.18 

5 
Yea (continue) 
YH (calc RPO) 

3.7% 
NotaDOMr.able 

c-
~• IO I PQL 
14.8 I I 0.83 

14.2 1 I 0.84 

1 
Yes (continue 
Yes fcalc RPO 

4.1% 
Not aoollcable 

Potuaklm 

~. I QI PQL 
1110 I I 33-4 

1230 1 I 334 

400 
Yu(contfnue) 

_..__...,nn acc:eotable) 

No- • 

Potauium-40 

oevo Q IIOA 
14.0 I I 0.685 

13.1 I I 0.507 

0.5 
Yu (continue) 
Yes lc.ilc RPO) 

8 .6% 
Not aoolicable 

,.,_.nlc 
-~•IQ I POL 
2.28 0.83 

2.53 I I 0.84 

1 
Yes (cootinuo) 

No-Stoo [a<a>Olabie) 

No - 8r.NM1latMe 

lnon 
fflnllt ll I QI PQL 
17900 I I 16.7 

18600 1 I 16.7 

5 
Yes continue 
Yes calc RPO 

3.8% 
Not aoollcable 

S Iiicon 

-N• Q I PQL 
924 1.67 

912 I I 
1.67 

2 
Yes (continue) 
Yea (calc RPOI 

1.3% 
Nola ble 

100-8/C Remedial lnvestiga/ion/Feasibilily Study Data Qualify Assessment Report 
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Rodlum-221 

"""" Q MOA 
0.501 I I 0.139 

o.521 I I 0.125 

I 0.1 
I Yes (continue) 
I Yes (calc RPO) 
I 3.9% 
I Not >lnNIC,lil)le 

Barium 
Q POL 

75.8 0.42 

99.4 I I 0.42 

0.5 
Yes (continue) 
Yu (calc RPO) 

28.9% 
Not aoolicable 

I Load 
I -• IQ I PQL 
I 3.22 I I 0.42 

3.78 1 I 0.42 

0.5 
Yes continu• 
Yea "'le RPO 

18.0% 
Not aoolicable 

Sodium 

m Q PQL 
299 •1.7 

328 I I 41 .8 

50 
Yes {continue) 
Yes (calc RPO} 

9.3% 
Not aOOlicable 

Cale. No. 0100X-CA.V0057 > 
Chocl<od H. M. Solloway I™ 

Radium-221 Total beta 
radioatronOum 

nevo Q MDA nr.ua I Q MOA 
0.442 I I 0.275 0.297 I I 0.210 

o.864 I I 0.227 o.312 I I 0.306 

0.2 1 I 
Yes (continu.) Yes (continue} I 

No-Stoo (acceotablel No-Stoo (arranr•blel I 
I 

No - acceotabla No-~table I 

Bervllium Boron 
Q PQL m Q PQL 

0.231 0 .17 0.818 B 1.87 

o.243 I I 0.17 0.921 I BI 1.67 

0.2 2 
Yes (conUnue) No,-SIDCI 18r:x:&Dl.lllbie) 

No-Stop {ar~..ible) 

No•at':Nlnfabie No - ar..nitrH.:ab'e 

Llthl...-n I Mlloneaium 

-• I QI PQL I -• IQ I PQL 
8.58 I I 2.09 I 4300 I I 62.6 

10.0 I I 2.09 4550 1 I 82.7 

2.5 75 
Yes continue Yea continue 

No-Ston la table Vos calc RPO 
5.8% 

No. ao::eotable Not aD01k:ab4e 

Strontium Tin 

m Q PQL Q PQL 
26.5 0.83 1.35 8 8.34 

26.5 I I 0.84 1.55 I BI 8.38 

1 10 
Yes (continue) No-Sloo (ac:coolablol 
Yes (calc RPOl 

0.0% 
Not k:able No-a table 

Uranlum-2331234 Uranh.lm-238 

nCVo Q MCA nCV• Q MCA 
0.860 I I 0.193 0.708 I I 0.193 

0.434 I I 0.185 0.434 I I 0.185 

1 1 I 
Yes (continue) Yes (continue) I 

No-Stoo I ar.no,ntable l No-,Srl'V\ 1aoc:eotable) I 
I 

No - arr.ntable No - arnwv•ble I 

Codmlum Calcium Chromium 
Q PQL m Q POL -N• I Q I PQL 

0.099 B 0.17 4710 83.4 13,5 0.17 

0.096 I B I 0.17 4850 I I 83.8 156 1 I 0 .17 

0.2 100 0.2 
No-Stop,~Je> Yes {continue) Yes !continue) 

Yes (Cale RPO) Yes (calc RPO) 
2.9% 14.4% 

No - acceotable Not•~ble Not aDDlic:abla 

M•--•MN M-nl.lm I Nlck.O 
- N• I Q I PQL -• I QI PQL I ftlftllfn I Q I PQL 

289 I I 4.17 0.846 I B I 1.67 I 10.2 I I 3.3-4 

308 I I 
4 .18 1.04 I BI 1.67 ,o., I I 3.3-4 

5 2 4 
Yes !continue} No-SICC aoceota~ Yes !continue) 
Yufcak: RPO) -~•cx:eolablel 

8.4% 
Notaooliicable No-a ble No • acceotab4e 

Vanadium Zinc N-
-~• I Q I PQL -N• IQ I PQL -~• I Q I PQL 
48.7 2.09 34.8 I I 8.3-4 20.0 I I 4.9 

•5.3 I I 2.09 38.8 I I 8.38 23.9 I I 5.0 

2.5 1 2.5 
Yes (continue! Yos (continue} Yes (continu.) 
Yes (calc RPOl Yes (calc RPO) Yea (calc RPO) 

3.0% 10.9% 17.8% 
Not~ Not aooficab6e Not aoolicable 

Cobalt 
m,..,.,,. I Q I PQL 
5.83 I I 1.67 

5.83 I I 1.87 

2 
Ye, continue 
~ acceplabMI) 

No - acceptab6e 

P---
mnnrn I Q I PQL 

592 I I 41 .7 

658 I I 
41 .8 

100 
Yes (continue) 
Yes (calc RPO) 

10.3% 
Not aoolicable 

Nitrogen In Nftritlt and 
Nllnote 

m,..,., ... I Q I POL 
4.51 I I 0.49 

5.16 I I 0.50 

0.75 
Yes {contJnue) 
YN (calc RPO) 

13.4% 
Not aOOlk::able 

I 
I 
I 

I 

I 
I 
I 
I 
I 

WCH-517 
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m-... I a I PQL 
15.1 I I •.9 

18.8 I I 5.0 

5 
Yes (continue) 

No-Ston •~table> 

No•a,.,.._ 
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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 

Washington Ctosu,. Hanford 
Originator P. L. Benjamin 

Project 100-8/C Remedial Investigation 
Subject 100-B/C Remedial Investigation Relative Percent Difference (RPO) Calculations 

Duplicate Analyals - C7842 Interval 10 Groundwater Samples 

Sample Sample Technetlum-99 Total beta 
Sampling r""I -•-ntj1Jm 

Area Number Data DCi/L IQ I MDA oCI/L Q MDA 
C7842· 1-010 B27FH8 9/14110 13.0 I I 3.90 13.3 0.501 
C7842; 1-010 

B27FJ1 9/14/10 14.1 
I I 

4.05 12.0 0.498 
DUP 

Analyals: 
TDL 15 2 

I Both> PQL? Yes (continue} Yes (continue} 
Duplicate I Both >5xTDL? No-Stoo (arr-""table) Yes {calc RPDl 
Analysis I RPO 10.3% 

I Difference > 2 TDL? No - acceotable Not aoplicable 

Sampling HEIS Sample Barium Boron 
A'9a Number Date uall IQ I PQL """ IQ I PQL 

C7842; 1-010 B27FH9 9/14110 42.2 I I 2 13.4 I I 10 
C7842; 1-010 

B27FJ2 9/14110 43.0 I I 2 13.9 I I 10 DUP 
Analvsls: 

TDL 5 20 
Both> PQL? Yes (continue) Yes (continue) 

Duplicate Both >5xTDL? Yes (calc RPDl No-Stop (acceptable) 
Analysis RPO 1.9% 

Difference > 2 TDL? Not aoolicable No - a~=table 

Sampling HEIS Sample Mol .1tvtenum Nickel -· Number Data ,~,. QI PQL ,~,. IQ I PQL 
C7842; 1-010 B27FH9 9/14110 4.05 I 2 3.09 I B I 5 
C7842; 1-010 

B27FJ2 9/14/10 6.88 
I 

2 2.98 I B I 5 DUP 
Analvsls: 

TDL 20 40 
I Both> PQL? Yes {continue) No-StoP CaccePtablel 

Duplicate I Both >5xTDL? No-Stoo lacceotablel 
Analysis I RPO 

I Difference > 2 TDL? No - acceotable No - arr.Antable 

CALCULATION SHEET 

Date 08/03/11 

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

Tritium 

DCl/l I QI MDA 
27400 I I 144 

28800 
I I 

154 

400 
Yes (continue) 
Yes {calc RPD) 

5.0% 
Not applicable 

Calcium 

""" IQ I PQL 
63100 I I 100 

62200 I I 100 

1000 
Yes (continue) 
Yes (Cale RPD) 

1.4% 
Not aDDlicable 

Potassium 
,~,. IQ I PQL 
2350 I I 500 

2410 
I I 

500 

4000 
Yes {continue) 

No-Stoo lacceotablel 

No - arr.Antable 

Cale. No. 0100X-CA-V0057 i;.fil$ 
Checked H. M. Sulloway 

Total Uranium 
1~• ml·•" 

ua/L Q MDA 
4.35 0.322 

4.78 0.322 

1 
Yes {continue} 

No-Stoo ( a=-""lable l 

No - acceptable 

Chromium Cobalt 
unlL IQ I PQL un/L IQ I PQL 
1.93 I BI 2 0.738 I BI 2 

1.30 I BI 2 0.904 I BI 2 

2 20 
No-Stop (acceptable) No-Stoo lacceotablel 

No - acceotable No - arr.-antable 

Silicon Sodium 
unll IQ I PQL .. ~n IQ I PQL 
7450 I I 50 13400 I I 100 

7520 
I I 

50 13100 
I I 

100 

20 500 
Yes {continue) Yes (continue) 
Yes /calc RPDl Yes /calc RPDl 

0.9% 2.3% 
Not aoolicable Not apolicable 

34.-----.-----.-----.---------.---------~=---,-.,..,,----,-,---------, Nitrogen in Nitrite and 
35 

Sampling 
Sample Sample Chloride 

36 Area Number Data Q PQL 
37 C7842; 1-010 B27FH9 9/14110 15.5 D 

38 
C7842; 1-010 

B27FJ2 9/14/10 15.9 D 
DUP 

39 Anal Is: 
40 TDL 0.2 
41 Both> PQL? Yes continue 
42 Duplicate Both >SxTDL? Yes calc RPD 
43 Analysis RPO 2.5% 
44 Difference > 2 TDL? Not a licable 

100-8/C Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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5 

5 

Nitrate 
Nitrate 

Sulfate 

Q PQL Q PQL Q PQL 
24.9 D 5 5.48 D 0.5 60.3 D 5 

24.4 D 5 5.47 D 0.5 60.5 D 

0.25 0.075 0.5 
Yes continue Yes continue Yes continue 
Yes calc RPO Yes calc RPD Yes calc RPO 

2.0% 0.2% 0.3% 
Not a licable Nota licable Nola icable 

Ma neslum 
,-n QI PQL 

11300 I 100 

11000 
I 

100 

750 
Yes fcontinue) 
Yes (calc RPD) 

2.7% 
Not aoollcable 

Strontium 
unll IQ I PQL 
323 I I 5 

325 
I I 

5 

10 
Yes (continue) 
Yes lcalc RPD) 

0.6% 
Not apolicable 

Date / I 
Rev.No. 0 ~ 

SheetNo.423 

Manaanese 
.. ~n IQ I PQL 
180 I I 2 

187 
I I 

2 

5 
Yes {continual 
Yes (Cale RPD) 

3.8% 
Not aoollcable 

Vanadium 
,~n IQ I PQL 
6.95 I I 5 

7.16 
I I 

5 

25 
Yes {continue} 

No-Stoo (acceotable) 

No - acceotable 

WCH-517 
Rev. 1 
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Wtshlnaton C#osm Hfnford m-. 
Orl~nator P. L. Benjamin ~ 

Project 100-BIC Remedial lnvestlqation 
SubfKt 100-8/C Remedial lnvestlaation Relative Percent Difference {RPO) Calculations 

5 

6 
7 
8 
9 

10 

35 

36 
37 

36 

39 
40 

•1 
•2 
•3 
•4 
•5 
46 
47 
46 

49 

50 
51 
52 
53 
54 
55 

0up11c ... - IIVU• • C7M3 lnt.rvaJ 12 Groundwater Sarnolea 

Sampling Sample Sample TechMtlum-H 

AIH Numb.r o ... nlOI/L Q IIDA 
C 7843· 1-012 827FT4 2/1111 13.0 I I 3.92 
C7843: 1-012 

B27FT7 2/1/11 11 .0 I I 3.69 DUP 
s: 

TIJL 15 
Bolh > POL? Yes (cont inue) 

Ou~lcate Both >5xTDL? No-Stoo (accaotable) 
Allalysis RPO 

Oiffarence > 2 TOL? No - arr.N'ltab&e 

Sampling HEIS Sample 
Alea Number Data 

C7843· 1-012 B27FT5 2/1/11 
C7843: 1-012 

B27FT6 2/1/11 
OUP 

s: 
TI3L 

Boll> POL? 
Duplicate Both >5xTOL? 
Analysis RPO 

Difference > 2 TOL? 

Sampling HEIS Samplo 
Alea Numbof Data 

C7843; 1-012 B27FT5 2/1/11 
C7843; 1-012 

B27FT8 2/111 1 
DUP 

TIJL 
Both > POL? 

Duplicate Both >5xTOL? 
Analysis RPO 

Diff91ence > 2 TOL? 

Sampling 
Sample Sample Chloride - Numbof o ... 0 ~ 

C7&43· 1--012 B27FT5 2/1 /11 10.6 0 5 
C7M3; 1--012 

8 27FT8 2/1/11 10.6 I O I 5 DUP 
le: 

TIJL 0 .2 
Both> POL? Yes contlnu. 

Dupllcat.o f-· Bot1>5xTDL? YH calcRPO 
Analy,is RPO 0 .0% 

Dttference > 2 TDL? Nota 

Sampling Sample Sample Hexav• ntchromlum 
Alea Number Data Q ~ 

C7843· 1-012 B27FT3 2/1/11 0.029 0.0037 
C7843; 1-012 

B27FT6 2/1/11 0.027 1 o.0037 DUP 
AnarWia: 

TIJL 0 .01 
I Both> PQL? Yes continue 

Duplicate I Both >5x.TOL? No-Stoo a table 
Analysis RPO 

Difference > 2 TOL? No - a table 

100-BIC Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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Tot .. t.ta 

nr.t/L Io MDA 
54.1 I I 0.86 

53.9 I I o .n 

2 

Yes= Yes 

Not ble 

Nltroto 

a POL 
20.7 0 5 

21 .3 I O I 5 

0.25 
Yes continue 
Yes caJc RPO 

2.9% 
Not aoolk:able 

CALCULATION SHEET 

Date 08J03/11 
Job No. ~141155=~--

Trfflum 

nlOI/L 0 MDA 
12600 I I 146 

13400 I I 145 

400 
Yes (continue) 
YH (calc RPO) 

6.2% 
Not annar;at:Me 

Nltlogt,n In Nltrtte and 
NI~ 

0 ~ 

3.95 0 0.5 

3.78 I O I 0.5 

0.075 
Yes continue 
Yes calc RPO 

4.4% 
Not icable 

Cale. No. O100X-CA-V005~ 
Chocked H. M. Sulloway S 

Total Uranium 
" 

un/1 0 MDA 
3.00 I I 0.031 

2.98 I I 0.031 

1 
Yes (continue) 

No-Stoo 1.K"r.H1tab'e) 

No • arr.N"ltable 

Sulf ... 

Q PQL 
57.6 0 5 

55.6 IO I 5 

0.5 
Yes continu• 
Yu calcRPO 

3.5% 
Not aD01icable 

Rev. No. 0 /f /, o ... s., II 
Si-t No. 11 of 23 
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5 

8 
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 

washlnqfOn Closm H1aford 
Originator P. L. Benjamin 

Project 100-BIC Remedial Investigation 
Subject 100-8/C Remedial lnvesli!lation Relative Percent Difference (RPD) Cairolations 

DupUCMe Analwlo • C7843 lntorval 12 Soll Saml>lea 

Sampling 
Sample Sample Potasolum-40 Rldlum-228 

/Ina Number Date oCVa l Q I MDA oCVa I QI MDA 
C7843· 1-012 B27FP7 9/21/10 11.5 I I 0.531 0.376 I I 0.127 
C7843; 1-012 

B27FH4 9121/10 11.3 I I 0.540 o.421 1 I 0.125 
DUP 

Analvoto: 
TDL 0.5 0.1 

I Bath > POL? Ya.s (continue) Yes (cont inue) 
Duplicate I Bath >5xTDL? Yes fcalc RPDl No-Stoo l acceotablel 
Analysis RPD 1.8% 

I Difference > 2 TDL? Not applicable No - accaotable 

Sampling HEIS Sample Aluminum Arsenic 
/Ina Number Date mnnrn I QI PQL ma/ka I Q I ~ 

C7843; 1-012 B27FT2 9121/10 5200 I I 3.82 1.83 I I 0.76 
C7843; 1-012 

B27FRO 9121/10 8300 1 I 4.41 2.46 I I 0.86 
DUP 

Anarvs1a: 
TDL 5 1 

Bath > POL? Yes Ccontlnue) Yes fcontinuel 
Duplicate Both >5xTDL? Yes (calc RPO) No-SIDP /acceptablel 
Analysis RPD 19.1% 

Difference > 2 TDL? Not aoolicable No - acceotable 

Sampling HEIS Sample Cnnn r Iron 
/Ina Number Data m"~" Q POL mn/ka I Q I PQL 

C7843; 1-012 B27FT2 9121110 20.1 0.76 20300 I I 15.3 
C7843; 1-012 

B27FRO 9121/10 39.3 0.86 23300 I I 17.6 
DUP 

Analvoto: 
TDL 1 5 

I Both > POL? Yes (continue) Yes (continue) 
Duplicate I Both >5xTDL? Yes lcalc RPDl Yes lcalc RPDl 
Analysis I RPD 64.6% 13.8% 

I Diffon,nce > 2 TDL? Not appllcable Not aoolicable 

Sampling Sample Sample Potasalum Silicon 
/Ina Number Date mnan I Q I PQL ma/ka I Q I PQL 

C7843· 1-012 B27FT2 9121110 383 I I 305 360 I I 1.53 
C7843; 1-012 

B27FRO 9121/10 552 I I 353 387 I I 1.76 
DUP 

AnalyS/0: 

TDL 400 2 
I Both> POL? Yes (continue) Ye s tcontinuel 

Duplicate I Both >5xTDl.? No-Stoo lacceatablel Yes tcalc RPO) 
Analysis I RPD 7.2% 

I Diff....,ce > 2 TDL? No - ecceotable Not aoolicable 

100-BIC Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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CALCULATION SHEET 

Date 08/03111 

Job No. -'1""4""65"'5'---
Cale. No. 0100X-cA-V005iJ 
Checked H. M. Sulloway .{11$ 

Radlum-228 Total beta Uranlu,n-.233/234 

oCVa l Q I MDA oCVo Q MDA oCVa l Q I MDA 
0.389 I I 0.246 0.399 0.217 0.335 I I 0.146 

o.451 1 I 0.283 0.370 0.180 o.400 I I 0.113 

0.2 1 1 
Yes fcontinue) Yes (continue) Yes (continue) 

~Stoo larr.-ntablel No-Stoo /arr=tablel No-Stoa •~tablel 

No • acceptable No . aocAOtable No - acc:eotable 

Barium Bervtllum Boron 
mn,•n I QI PQL ma/ka Q I PQL ma/ka I QI POL 

41 .5 I I 0.38 0.170 I 0.15 0.389 I B I 1.53 

52.1 I I 0.44 0.191 I 0.18 0.490 I B I 1.76 

0.5 0.2 2 
_Yes (continual Yes fcontinuel No-Stoa ca~tablel 
Yes (calc RPDl No-Stoo /acceptable) 

22.8% 
Not :ann.iicable No · arr.Pntable No • =table 

Le11d Lithium Ma neslum 
m ... n, ... IQ I PQL -~" I QI POL -"~" QI PQL 
2.33 I I 0.38 3.50 I I 1.91 3540 I 57.3 

2.73 I I 0.44 5.35 I I 2.21 4610 I 66.2 

0.5 2.5 75 
Yes (contlnue) Yes (continue) Yes (continue! 

No-Stoo racceatablel No-Stoa lacceatablel Yes Ccalc RPOl 
28.3% 

No - aet"AOtable No•a""""'iable Not applicable 

Sodium Strontium Tin 
-••"IQ I ~~ mn,•n I QI POL ma/ka I QI POI 

273 I I 38.2 18.4 I I 0.78 1.07 I BI 7.84 

350 I I 44.1 19.6 I I 0.88 1.47 I B I 8.82 

50 1 10 
Yes (continue} Yes (continue) No-Stoa /arr-table) 
Yes (Cale RPO) Yes Ccalc RPOl 

24.7% 6.3% 
Not applicable Not aDOlicable No . a=table 

Uranlu~238 

DCl/o I Q I MDA 
0.365 I I 0.116 

o.356 1 I 0.113 

1 
Yes {continue) 

No-S too (arrantabl'el 

No • acceota~e 

Cadmium Calcium 
mnlkn I Q I POI mn11<n I QI PQL 
0.074 I B I 0.15 3730 I I 76.4 

0.096 I B I 0.18 3970 I I 86.2 

0.2 100 
No-Stoo /arr-table) Yes <continue) 

Yes (calc RPO) 
6.2% 

No · arrAntable Not aooUcable 

Ma'lftAl'eN Mol -.-num 

m"~" Q -H m"~" Q PQL 
253 3.82 1.25 B 1.53 

323 4.41 0.612 B 1.76 

5 2 
Yes lcontlnuel No-Stoa •-tablel 
Yes lcalc RPOl 

24.3% 
Not aoolicable No _ _,.._..table 

Van11dlum Zinc 
mnll<n I Q I PQL ma/ka I Q I PQL 
50.7 I I 1.91 31.2 I I 7.64 

66.1 I I 2.21 38.4 I I 8.82 

2.5 1 
Yes fcontlnuel Yes lcontinue\ 
Yes rcalc RPOl Yes /calc RPO) 

26.4% 20.7% 
Not applicable Not aooticable 

Chromium 
ma/ka I Q I PQL 
8.54 I I 0.15 

7.68 I I 0,18 

0.2 
Yes (continue) 
Yes (talc RPD) 

10.6% 
Not aoolicable 

Nickel 
mnn,,.. I 0 I PQL 
8.03 I I 3.05 

12.3 I I 3.53 

4 
Yes (continue) 

No-Stoa /acceotablel 

No • acceotable 

WCH -51 7 

Rev. 1 

Cobalt 
mnll<n IQ I ""' 

6.48 I I 1.53 

9.28 I I 1.76 

2 
Vas (continue) 

No-Stop (acceptable) 

No - acceotable 

Phos ...... ...., a 
mn1•n IQ ~~ 

481 I 38.2 

592 I 44.1 

100 
Yes Ccontinue) 

No-Stoo •- ~ table) 

No-aN"'Al'\l'2ble 
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11 
12 
13 Sampling HEIS s."""" 

Difference > 2 TDL? 

TOL 

Sample 
o ... 

1mJ_:1Q_ 

12/2/10 

Both> POL? 
~ 

Alumklum 

CALCUUTION SHEET 

~ 
~~ ~~~~~=bms 

- Barlum llum '"'"''""' 

Rev. No.~ 
Dato / I 

ShNtNo. _13 __ 2 __ 

Bo,on Cadmium Calcium Chromium 
Q P0L PQL 

70.8 3.54 0.1-4 

67.1 4.08 0.13 

RPO v .v~ • • • • -

c-Q P0L 
1,g5 1.42 

8.19 1.34 

Oifferente > 2 TOL? Not icab6e No - No- Nola le No- No• Nola No-

35 

311 
37 

38 

39 
4() 

j S.mpllno s. ..... Sample Silicon 

' AIM ··- Dot• I 0 I PQL 
C784-4· HX>3 827.J60 12/2/10 348 1.42 
C78+4: H)()J 827.Jt\7 1'212/10 321 I I 1.34 DUP 

Anatvsls : 
TOL 2 

Both > POL? Yes fcontinue) I 
DJplicatel Both > 5xTOL? Yn (calc RPO) I 
Analysis RPO 8.1% 

Offlerence > 2 TDL? Not• - s. ..... Ll!e!h ·- Dote 
827HQ1 1212/10 

B27HO'l 12/2110 1.87 

=~ 1 --~>P0L? I --tt~=t I 
TOL 

INc>S 
BoUt>SdOL? 
~ rliff--~ > ? TOL? I Not 

Sodium 

mnnrn I Q I POI 

373 35.4 

393 I I 33.6 

so 
Yas (continue 
Yes (calc RPOI 

5.2% 
Not "'· 

100-BIC Remedial lnvestigaffon/Feasibility Sludy Data Quality Assessment Report 
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Strontium 

rTVVVn 01 PQL 
18.3 0.71 

18.6 I I o.87 

1 
YH {contin ue) 
Yu calc RPOI 

1.6% 
Not 

Tin V1nedlum Zinc ''""""" ...... Nttrog11n In Nltrtu and SUtfalil 

m 0 POI 0 POL 0 =• 0 PQL 0 PQL Q = 0 = 
_2.se B 7.08 70.8 1.77 45.5 7.08 0.3 B 2.6 35.3 2.0 8.70 0.53 57 .1 2.6 

2.46 I B I 671 75.o I I 1.06 45.2 I I 6.11 0.3 I B I 2.4 31.• I I 2.4 1.62 I I o.., 525 I I 2.4 

10 2.5 1 5 2.5 0.75 I 5 
No-Stoo rarr.-u- I Y!.!._~ontirw~l Yes {continue) ND-.."nn lat'£.llfflat)le) Yff (continue) YH (contlnu•I I Y•s continue 

v .. ·tca1c RPO Yes ~lcRPO Ye-s calc RPO Yes calc RPO Yes ~l~ RP_Q}_7 
S.8% 0.7% 11 .7% 13.2% 

No - - I Notal'lf'llir_A~ No1 a006icatM No. AN".AntabH, I Not~- Notannlr..-- I Not 

12.5 

13.1 

WCH-517 
Rev. 1 
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W11hlnaton Closure Hanford {l(2, 
Originator P. L. Benjamin ~ 

Project 100-B/C Remedial Investigation 
Subject 100-B/C Remedial Investigation Relative 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 
24 
25 
26 

27 

28 
29 
30 
31 
32 
33 
34 

35 

36 
3 7 

38 

39 
40 
4 
42 
43 
44 

1 

Dunlicate Analvala - C71144 lntorval 16 Groundwater Samcles 

Sampling 
Sample Sample T-.:hnetlum-99 

Area Number Date nCI/L IQ I MDA 
C7844: 1--016 B27HP3 12/7110 8.4 I I 4.44 
C7844; 1--016 

B27HP6 12/7110 8.2 I I 4.12 DUP 
Anahisls: 

TDL 15 
I Both> POL? Yes (continue} 

Duplicate I Both >5xTDL? No-Stoo (a~table) 
Analysis I RPD 

I Difference > 2 TDL? No - acceotable 

Sampling HEIS Sample Aluminum 
Area Number Date ··-" I OI PQL 

C7844· I--016 B27HP4 12/7/10 28.4 I B I 50 
C7844; 1--016 

B27HP7 1217110 31 .1 I BI 50 DUP 
Analwols: 

TDL 50 
I Both> POL? No-Stoo racceotablel 

Duplicate I Both >5xTOL? 
Analysis I RPO 

I Difference > 2 TDL? No• a,..,...,..table 

Sampling HEIS Sample Mal'VlaneM 
Area Number DIie •-'L al PQL 

C7844· I--016 B27HP4 12/7110 53.4 I 2 
C7844; 1--016 

B27HP7 12/7110 50.7 
I 2 DUP 

Analvsla: 
TDL 5 

Both> POL? Yes lcontinuel 
Duplicate Both >5xTDL? Yes fcalc RPDl 
Analysis RPO 5.2% 

Difference > 2 TDL? Not aoolicable 

Sampling Sample Sample Vanadium 

Area Number DIie ·-· IQ I PQL 
C7844· l--016 B27HP4 12/7110 8.81 I I 5 
C7844; Hl18 

B27HP7 12/7110 8.41 
I I 

5 OUP 
Anal-•s: 

TDL 25 
I Both> POL? Yes l conllnuel 

Duplicate I Both >5xTOL? No-Sioo la••=tablel 
Analysis I RPO 

I Difference > 2 TDL? No - arM•table 

100-BIC Remedial /nvestigation/Feasibi(ity Study Data Quality Assessment Report 
July 2012 

Total beta 
nwll< strontium 

nCi/L Q MDA 
20.7 0.402 

21 .6 0.374 

2 
Yes (continue} 
Yes (calc RPO) 

4.3% 
Not aoolicable 

Ar .. nlc 
.,_,. IQ I PQL 
3.23 I BI 10 

3.09 I B I 10 

10 
No-Stoo lacceotablel 

No - arr.:.ntabfe 

Mol Avtenum ·-· QI PQL 
5.09 I 2 

6.68 
I 

2 

20 
Yes lcontinuel 

No-Stoo laccectablel 

No • a,..,.Antable 

Zinc 
,._,, I QI PQL 
37.4 I I 20 

33.0 I I 20 

10 
Yes (continue} 

No-Stoo /arr~tablel 

No - acceotable 

CALCULATION SHEET 

Date 08/03111 
Job No . ...:1...:4.::;65'-'5'---

Tritium 

nCI/L I a I MDA 
18000 I I 365 

18000 1 I 360 

400 
Yes {continue) 
Yes lcalc RPO) 

0.0% 
Not aoolicable 

Barium 
uoJL I Q I PQL 
35.6 I I 2 

35.6 
I I 

2 

5 
Yes tcontinue) 
Yes lcalc RPO! 

0.0% 
Not ao, licable 

Nickel 
unJL IQ I PQL 
1.38 I B I 5 

1.35 I B I 5 

40 
No-Stoo lacceotablel 

No - arr=table 

Chloride 

-n I Q I PQL 
9.03 I I 0.25 

9.60 
I I 

0.25 

0.2 
Yes tcontinuel 
Yes fcalc RPDl 

6.1% 
Not acnllcable 

Cale. No. 0100X-CA-V0057p 
Checked H. M. Sulloway ~ 

Total Uranium 
1• 1 •-1 :all ·~· Q MDA 

1.79 0.02 

1.84 0.02 

1 
Yes {continue} 

No-Stoo (aer .11ntable) 

No - acceotable 

Boron Calcium 
uoJL IQ I PQL ·-" I QI PQL 
15.8 I I 10 53100 I I 100 

16.0 
I I 

10 53500 I I 100 

20 1000 
Yes (continue> Yes (continual 

No-Stoo farr- tablel Yes lcalc RPO\ 
0.8% 

No - acceotable Not ann1Icable 

Phosohorus Potassium 
unll I a I PQL un/L I ol PQL 
40.2 I BI 50 4550 I l 500 

39.7 I B I 50 4540 I l 500 

100 4000 
No-Stoo farr-tablel Yes {continue, 

No-Stoo table' 

No . a,..,.Antable No - acceotable 

Fluoride Nitrate 

-" IQ I PQL _,, I Q I pn, 
0.14 I BI 0.25 10.3 I D I 2.5 

0.11 I BI 0.25 9.89 
I

O 
I 

2.5 

0.5 0.25 
No-Stoo farr=tablel Yes (continuei 

Yes {Cale RPDI 
4.1% 

No - acceptable Not annlicable 

Chromium 
MIL I Q I PQL 
15.3 I I 2 

15.1 I I 2 

2 
Yes fcontinuel 
Yes lcalc RPO\ 

1.3% 
Not acolicable 

SIiicon 
uo/L IQl POL 

16700, l 50 

11100 l l 50 

20 
Yes tcontinuel 
Yes lcalc RPO) 

2.4% 
Not aoc llcable 

Nitrogen In Nitrite and 
·••--

--· Q PQL 
2.71 D 0.5 

2.55 D 0.5 

0.075 
Yes tcontinue\ 
Yes lcalc RPO\ 

6.1% 
Not aoollcable 

Revo:7/~ lj/ 

Shaet No. 14 of 23 

Iron 
··-" I Q I PQL 
54.4 I I 50 

49.3 I BI 50 

50 
No-St<><> laccentablel 

No - accentable 

Sodium 
unlL IQ I PQL 

12100 I I 100 

12100 I I 100 

500 
Yes I continue\ 
Yes fcalc RPO\ 

0.0% 
Not aoolicable 

Sulfate 

-11. IQ I PQL 
43.5 ID I 2.5 

45.6 ID I 2.5 

0.5 
Yes tcontlnue \ 
Yes (calc RPDI 

4.7% 
Not aocllcable 

WCH-517 
Rev. 1 

M• neslum ·-· Q I PQL 
8630 I 100 

8680 I 100 

750 
Yes I continue I 
Yes /calc RPO\ 

0.6% 
Not annlicable 

Strontium ·-· I QI PQL 
229 I I 5 

230 I I 5 

10 
Yes tcontlnual 
Yes tcalc RPO\ 

0.4% 
Not ao1>icable 
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WHhlnatoa Closuc, ttlnford (Al, 
Originator P. L. e en;am1n ~ 

Profec;t 100-B/C Remedial Investigation 
Subject 100-B/C Remedial lnvestlQation Relative Percent Difference (RPO) Calct.iations 

Duollcate Anal.-.. - C78'5 Interval 8 Soil Sam 

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 

38 
37 

Sampling 
NH 

C7845· 1-008 
C7645; i--006 

DUP 
AN'vals: 

Duplicate 
Analysls 

Sampling 
Aro• 

C7645; i--008 
C7645; 1--008 

CUP 
An atvsia: 

OlJP'icate 
Analysis 

Sampling 
Area 

C7645· 1--008 
C7645; 1--008 

CUP 
AnalYIJs : 

OuP,icate 
Analyslo 

Sampling 
Area 

C7645; 1-008 
C7845; 1-008 

DUP 
Analwla: 

OupOcate 
Analysis 

Sampling 
Aro• 

38 

39 
40 
41 
42 
43 
44 
45 
46 
47 
48 II C7645· 1--008 

49 

5-0 
51 
52 
53 
54 
55 

C7645; 1--008 
DUP 

&ftMUll..!9 : 

Dup~cate 
Analysis 

I 
I 

I 
I 
I 
I 

Samplo Sample 
Number Dato 
B27KC2 11/5110 

B27KB6 11 /5110 

TDL 
Both> POL? 

Both >5xTDL? 
RP-D 

Difference > 2 TOL? 

HEIS Samplo 
Numbar D ... 
B27KJ4 11/5/10 

B27KD6 11/5110 

TDL 
Both> POL? 

Both >5xTDL? 
RPD 

Difference > 2 TDL? 

HEiS Sample 
Number D ... 
B27KJ4 1115/10 

827KD6 1115110 

TDL 
Both> POL? 

Both >5xTDL? 
RPD 

Difference > 2 TOL? 

Sample Somplo 

Number Dato 
B27KJ4 11/5/10 

B27KDe 1115110 

TDL 
Both> POL? 

Boch >5xTOL? 
RPO 

Differance > 2 TOL? 

Samplo Sam pMI 
Number Dato 
B27KJ6 11/5/10 

B27K06 11/5110 

TDL 
Both> POL? 

Both >5xTOL? 
RPD 

Oiff8r'ence > 2 TOL? 

T,ttium 
nCl/a Q MDA 
461 I I 6.04 

397 
I I 

6.97 

10 
Yes tconlinue) - Yes lcalc RPOI 

14.9% 
Not aD01icable 

AJumlnum 
a POL 

4190 I i 3.65 

5230 I I 
4.19 

5 
Yes Ccontlnuel 
Yes teak RPDl -- 22.1% 
Not aoolicable 

iron 
m 1 0 POL 
23800 I I 14.6 

24400 I I 
16.8 

5 
Vos lcontinuel 
YH /calc RPO\ 

2.~% 
Not aooUcable 

Sodium 

=Mn I Q I POL 
413 I I 36.5 

539 I I 
41 .9 

5-0 
Yes continue 
Yes calc RPO 

26.5% 
Not aor>'icable 

.,... ch loride Mot= 
ualka 0 1 PQL 

12.7 I 5.41 

14.2 
I 

5.92 

5 
Yu (continue) 

No-Stoa a table 

No - acoeotable 

Anonic 
=•n I Q i POL 
0.773 I 

-,-
0.73 

1.12 
I 

0.64 

1 
Yes lcontinuel 

No-Sloo farr..,.,table 

No- table 

Load 
m 0 1 POL 

1.69 I I 0.37 

1,94 
I I 

0.42 

0.5 
Yes (continue} 

No-Stoo a,.,...antablel 

No-a table 

Stronuum 

ffl"'"'" I 0 I PQl 
21.7 I I 0.73 

26.0 I I 
0.64 

1 
Yes continue 
Ye$ calc RPO 

25.4% 
Not a ble 

100-BIC Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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CALCULATION SHEET 

Date 08/03/11 
Joi> No. _,1-'485=5 __ _ 

e.rlum 
fflntUI I I') POL 
53.7 I i 0.37 

58.6 
I I 

0.42 

0.5 
Yes {continue 
Yes lcalc RPOl 

8.7% 
Not aoollcable 

l ithium 
m-n 0 POL 
2.95 I I 1.82 

4.08 
I I 

2.10 

2.5 
Yes (continue) 

No-Sloo ,..,.,_.,table} 

No- table 

Tin 

~-10 1 POL 
2.60 I B I 7.30 

3.05 I B I 8.39 

10 
No-SIOo a 

No· table 

Cale. No. 0100X-CAN0057 
Checked H. M. Sulloway µws 

S.rvlllum Blamuth 
mn1•n. I Q I POL fflftllU'I 1 Q I PQL 

0.193 I I 0.15 1.73 i B I 7.30 

0 .186 I I 
0.17 1.49 I B I 8.39 

0.2 10 
Yes (continue No-Stoo a tablel 

Na-SID labial 

No- labia No- . 
Maaneslum Mann.an•• 

m 0 1 POI 0 POL 
3200 I I 54.7 311 I I 3.65 

·-33301 
I 

62 .9 245 
I I 

4.19 

75 5 
Yes lcontinuel Yes lcontinuel 
Yes/calc RPO Yes (calc RPO\ 

4.00/4 23.7% 
Not aoc!k:able Not aDOlicabte 

Vanadium Zinc 

mn11tn IQ I PQL mn11rn I c I .... 
77.0 I I 1.82 45.1 I I 7.30 

61 .6 I I 
2.10 430 I I 6.39 

2.5 1 
Yes contJnue Yes continue 
Yes calc RPO Yes C3IC RPO 

6.0% 4.8% 
Nol ·cable Not anolica~e 

Cadmium 
mnn,n I Q I POL 
0.106 I B I 0 .15 

0.093 I B I 0.17 

0.2 
No-Stoo laccentablel 

No-a table 

Mal num 
m=•n Q I POI 

0.571 Bl 1.46 

0.501 sl 1.66 

2 
Na-Stoo (acceplabie) 

No - a table 

Chloride 

= M• I Q I POL 
1.1 I BI 2.7 

1.3 I 0 I 
2.4 

2 
No-Sto0 labia 

No - accentable 

ca,c1um Chromium 
malka I Q I PQL mtvlfn I Q I POL 
5100 I I 73.0 2.82 I I 0.15 

525-0 1 I 
83.9 4.27 

I I 
0.17 

100 0.2 
Yes continue) Yes continue 
Yes lcaJc RPO Yes calc RPOi__ 

2.9% 40.9% 
Not aooucat>,e Not aooUcable 

Nk;kol Phao • 
~n I QI POL =•n I Q POL 

7.58 I I 2.92 1290 I I 36.5 

4.59 
I I 

3.35 1060 1 I 
41 .9 

4 100 
Yes (continue} Yes (continue} 

No-Stoo la,.,..._,~e\ Yes (Cale RPO) 
19.6% 

No-a table Not aoolicable 

Fluoride Nitrate 

m...,.,,.. I 0 I POL malko IQ I POL 
0.3 I B I 2.7 2.3 I B I 2.7 

0.4 I BI 2.4 2.5 
I I 

2.4 

5 2.5 
NO-Stoo a ble No-S ble 

No - a table No - acceotabk! 

Cobalt 
=.n I O I PQL 

20.8 I I 1.46 

7.48 
I I 

1.66 

2 
Yes (continue} 

Na-S~ l~labiel 

Yes - assess further 

Potassium 
"'"'kn 0 POL 

474 I I 292 

554 
I I 

335 

400 
Yes lcontlnuel 

No-Stoo ta~blel 

No- a table 

Nitrogen In Nttrtte Ind 
Nltnde 

mnnrn IQ I POL 
0.69 I I 0.54 

o.66 I I 
0.49 

0.75 
Yes continue 

No-Stoo a blo 

No-a table 

C 
mnnrn I Q I 
13.8 I I 

13.9 
I I 

1 

WCH-517 
Rev. 1 

r 
PQL 

0.73 

0.64 

Yes continue} 
Yes lcalc RPO! 

2.2% 
Not aooticable 

SIiicon 
Q POI 

237 I I 1.46 

540 
I I 

1.66 

2 
Yes (continue) 
Yes lcalc RPO) 

91.9% 
Notaoo&lcabkt 

Sulfate 

~• 1 0 1 POL 
25.2 I I 2.7 

19.1 
I I 

2.4 

5 
Yes continue 

No-Slr>O blel 

No· table 
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CALCULATION SHEET 
WHh/nqfqo CloSUCI Hfnfotd r('}_ 

Or1ginator P . L Senjamln ~ Date 08/03/1 1 
Proj«:t 100-8/C Remadlal Investigation Job No. 14655 
Subject 1()()...8/C Remedlal lnvest1oat1on Relatlve Percent Difference (RPO} Calculations ~=--

Cale. No. 0100X-CA-V0057 
C-k•d H. M. Su- y 1/41-'S 

1 Du lcate Anal la - C7MS tnterval 18 Groundwater Sam It• 

Sampllng -· C7845: 1--016 
C7845; 1-016 

DUP 
6Anal s: 

Sample Sample 

Numbtr Dote 
B27KN1 11 /9/10 

B27KN4 11/9/10 

TOlal boto Tritium 

UOA 1/L Q UDA 
0.750 19600 130 

0.859 19900 129 

TDL 400 
Bolh > POL? ~t-- ---.--=;,-..,,-=~-+-~-'-"--,~---4-~-_e_---+----,,.O:"'-,,---+----'------l 

9 Duplicate Both>5xTDL? 
RPO 

Difference > 2 TDL? Nola ""' Yes - assess further 
10 Analysis 

11L_:_ _ _t=~~~~=t=::t~~~=t=~~~=:Jt=::E2I~~=b~~~~ 
12 
13 
14 
15 

16 

17 
16 
19 
20 
21 
22 
23 
24 
2 
26 

5 

27 

28 
29 
30 
3 
32 
33 
34 

1 

35 

36 
37 

38 

39 
40 
41 
42 
43 
44 

Sampling -· C7845: 1--016 
C7845: 1--016 

DUP 
Analvsis: 

Duplicate I 
Analysis I 

I 

Sampling -· C7845· 1--016 
C7845; 1-016 

OUP 
AnalYSla: 

I 
Duplicate I 
Analysis 

Sampling -· C7845· 1--016 
C7845; 1--016 

DUP 
An.,wla: 

Duplicate 
Analysis 

I 

HEIS S.nple 
Number Doto 
B27KN2 11/9/10 

B27Wl3 11/9110 

TDL 
Both> POL? 

Both >5xTOL? 
RPO 

Otfference > 2 TOI..? 

HEIS SampN 
Number D ... 
B27KN2 11 /9110 

B27WL3 11/9110 

TDL 
Both > POL? 

Both >5xTDL? 
RPO 

Difference > 2 TDL? 

Sample SanpN 

Num- o ... 
B27KN2 11/9110 

B27Wl3 11/9110 

TOI. 
Both> POL? 

Both >5xTOL? 
RPO 

Difference > 2 TDL? 

Aluminum ·~· I Q I PQL 
23.6 I B I 50 

28.2 I B I 50 

50 
No-SIXlp 1acce~ 

No - ~table 

MannaneM ,._. 
0 PQI. 

10.1 I I 2 

10.1 
I I 

2 

5 
Yes continue 

No-SIXl table 

No - .KTIMOtable 

Vanadium 

un/L I Q I PQL 

9.20 I I 5 

9.29 
I I 

5 

25 
Yes {c:ontlnue) 

No-Ston 1:.HT.Anteble) 

No - ar.r.antabfe 

45,.,===-,--:,,.,,-,s,--,--:;-=-;.,--r:-,---,--:-:---, 
46 SampUng Sample Sample Huav•nt chromium 
47 - Number Data Q PQL 
48 C7845· l-016 B27KNO 1119(10 0.024 0.0037 

•9 
C7845: l-016 

B27KN3 11/9110 0.023 0.0037 
OUP 

50ANI "' 51 TDL 
52 Both > PQL? 
53 Dup, cate Both >5xTDL? 
54 Analysis RPO 
55 Difference > 2 TOL? table 

100-B/C Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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Barium Bo,on Calcium .,,,,, IQ I PQL .~ IQ I - ,~n IQ I PQL 
22.4 I I 2 17.9 I I 10 48500 I I 100 

22.1 
I I 2 18.3 

I I 10 48300 I I 
100 

5 20 1000 
Yes {continue) Yes (continue) Yes (continue} 

No-Stoo Cacceotabkl) No-Stoo (arr .--.table) Yes (Cale: RPO) 
0.4% 

No - 8 N"'Antable No - acceotable Not aoolicable 

Mol num Nickel Phosnhorus ·-· 0 = Q POI ··-· Q = 
6.64 I 2 1.11 I BI 5 46.2 I BI 50 

5.40 
I 

2 0.79 
I 

0 
I 

5 39 .6 I B I 50 

20 40 100 
Yes continue No-S10o a I.able -S1<>0 a table 

No-SIUU 1a labkl 

No - arrMntable No - acceptable No - ~.-it.able 

Zinc Chloride Fluoride 

UM IQ I PQI. ~ IQ I PQL ~ I Q I PQI. 
38.6 I I 20 9.10 I I 0 .25 0.15 I 8 I 0.25 

40.2 
I I 20 8.90 I I 

0 .25 0.14 I B I 0 .25 

10 0 .2 0.5 
Yes {continue Yes {c:ontlnue} No..stop (a=-itabkl) 

No-Stoo CaCCft[)tableJ Yes (c:alc RPO) 
2.2°1. 

No- ::w-r.-,table Not aooHcable No - ~table 

Chromium 
,~n IQI PQL 
29.4 I I 2 

27.9 I I 2 

2 
Yes (continue) 
Yea lcalc: RPO) 

5.2% 
Notan..,.,...,ble 

Pot ... ium 

··-· Q PQL 
4660 I I 500 

4880 I I 
500 

4000 
Yes continue 

No--Stoo 1KCl2tlltable 

No • arr .Hntat,ie 

Nitrate 

moll IQ I PQL 
9.69 IO I 0 .5 

9.96 
I

O 
I 0.5 

0 .25 
YH {continue) 
Yes (c;alc: RPO) 

2.9'¼ 
Notaoollcable 

Iron 
,~n IQ I PQL 
40.9 I BI 50 

29.1 I BI 50 

50 
No--Stoo (acceotabk9l 

No - ~.r--table 

SIiicon 
unll 01 PQL 

17500 I I 50 

17300 I I 
50 

20 
Yes continue 
Yes calc RPO) 

1.1% 
NotaPOticable 

Nitrogen In Nttrltl and 
Nttrate 

~ I Q I PQl 
2.16 IO I 0.25 

2.14 
I

O 
I 

0.25 

0.075 
Yes (continue) 
Yes (calc RPO) 

0.9% 
Not aoolicable 

Lfthlum ·~· IQ I PQL 
5.04 I BI 20 

6.62 I B I 20 

25 
No-SIOD (ar.r.Hntable) 

No - aoceotable 

Sodium ·-· Q POL 
12100 I I 100 

12300 I I 
100 

500 
Yes continue 
Yes calc RPO 

1.6% 
Not aPOltCable 

Sulfate 

~ IQ PQL 
40.1 ID I 10 

40.3 
I O I 

2.5 

0.5 
Yes {continue) 
Yes {Cale RPO) 

0.5% 
Not aoollcable 

M-lum 
•=• IQ I PQL 
6380 I I 100 

6360 I I 
100 

750 
Yes (c:ontlnue) 
Yes (catc RPO) 

0.2% 
Not aoolicable 

StronUum 
un/L IQ PQL 
203 I I 5 

205 
I I 

5 

10 
Yes continue 
Yes Cale RPO 

1.0% 
Not applicable 

WCH-517 
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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 

Washlnaton Closw, Hanford r£Z-, 
Ortglnator P. L. Benjamin ll"' 

Project 100-B/C Remedial lnvesligalioo 
Subject 100-B/C Remedial Investigation Relative Percent Difference (RPO) Calculations 

Duollcate Analvste - C71146 Interval 2 Soil SamDloa 
Sampling Sample s ... p1. Aluminum Arsenic 

Area Number Date m,..,.,,. IQ I PQL m,.,.,,. IQ I PQL 
C7846· 1-002 B27Y42 11/2/10 5500 I I 3.90 1.76 I I 0.78 
C7846; 1-002 

B27Y45 11/2/10 5850 I I 
3.93 1.86 

I I 
0.79 

OUP 
Analvala: 

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

OUplicate I Both >SxTDL? Yes (calc RPO} No-Stop Iacceotable) 
Analysis I RPO 6.2% 

I Difference > 2 TDL? Not aoolicable No - accernable 

Sampling HEIS Sample C~- r Hexavalent chromium 
Area Number Date rn<von Q PQL ma/ka I Q I PQL 

C7846· 1-002 B27Y42 11/2/10 16.2 0.78 0.52 I BI 0.53 
C7846; 1.002 

B27Y45 11/2/10 16.0 0.79 0.39 I BI 0.53 
DUP 

Analvsta: 
TDL 1 0.5 

I Both > PQL? Yes !continue) No-StoP (acceotable) 
Duplicale Both >5xTOL? Yes fcalc RPO) 
Analysis I RPO 1.2% 

I Difference > 2 TOI.? Not ::inniicable No - _.-r.Qn!'::ible 

Sampling HEIS Sample Mol ~ num Nlcl<el 
Area Number Date ma/ko Q PQL m•••• I Q I PQL 

C7846· 1--002 B27Y42 1112/10 0.903 B 1.58 33.5 I I 3.12 
C7846; 1-002 

B27Y45 11/2/10 0.497 B 1.57 7.23 
I I 

3.14 
OUP 

Analvaia: 
TDL 2 4 

Both> POL? No-Stoo ,.,..r~tablel Yes (continual 
Dupl icate Both >SxTDL? No-Stoa• ~~~•blel 
Analys is RPO 

Difference > 2 TDL? No - al"'1""--- table Yes - assess further 

Sampllng Sample Sample Tin Vanadium 
AtH Number Date -•ka IQ I PQL m,..,..,.. I Q I PQL 

C7846· 1-002 B27Y42 1112/10 3.44 I B I 7.80 76.5 I I 1.95 
C7846; 1-002 

I B I I I DUP 
B27Y45 1112/10 3.52 7.85 84.9 1.96 

Analvsla: 
TDL 10 2.5 

I Both > PQL? No-Stop (acceptable) Yes (continue) 
OUplicate I Both >5xIDL? Yes (Cale RPO) 
Analysis I RPO 10.4% 

I Difference > 2 TDL? No - acceO<a1>le Not aoolicable 

100-8/C Remedial /nvesligation/Feasibility Study Data Quality Assessment Report 
July 2012 

CALCULATION SHEET 

Data 08/03/11 
Job No. 14655 -----

Bartum 
m<von IQ I PQL 
63.6 I I 0.39 

76.4 
I I 

0.39 

0.5 
Yes (continue) 
Yes (calc RPO) 

18.3% 
Not aooticable 

Iron 
m"'"n I QI PQL 
26300 I I 15.6 

29300 I I 
15.7 

5 
Yea (continue} 
Yes (calc RPO) 

10.8% 
Not aooUcable 

PhosDhorus 
m•••• IQ PQL 
1350 I 39.0 

1370 
I 

39.3 

100 
Yes tcontinuel 
Yes rcalc RPDI 

1.5% 
Not aoollcable 

ZJnc 
m•••• I Q I PQL 
48.6 I I 7.80 

51 .9 
I I 

7.85 

1 
Yes (continue) 
Yes (calc RPO) 

6.6% 
Not aoolicable 

Cale. No. 0100X-CA-V0057 :< 
Checlced H. M. Sulloway Y1/✓ 

I 

Bervtllum Cadmium 
ma/ka QI PQL mo11<n I QI PQL 
0.290 I 0.16 0.099 I B I 0.16 

0.323 
I 

0.16 0.100 I B I 0.16 

0.2 0.2 
Yes (continue} No-Stop r,,c,:aotable} 

No-StoP (acce=le) 

No - acceot.ar'l!e No - acc-.Anlable 

Lead Lithium 
m"'"" IQ I PQL mnll<n IQ I PQL 

2.14 I I 0 .39 2.63 I I 1.95 

2.35 
I I 

0.39 2.99 
I I 

1.96 

0.5 2.5 
Yes (continue) Yes (continue) 

No-StoP (acceptable) No-Stop racceotable) 

No - acceotable No - acceotable 

Potassium Silicon 
ma/ko I Q I PQL m,..,..,.. IQ I PQL 

359 I I 312 275 I I 1.58 

415 
I I 

314 282 
I I 

1.57 

400 2 
Yes fcontinuel Yes (continue} 

No-Stop Cacce==lel Yes (calc RPOl 
2.5% 

No - acceotable Not aoolicable 

Chloride Fluoride 
ma/ka I Q I PQL m• ••• I Q I PQL 

2.4 I B I 2.5 0.7 I BI 2.5 -
2.5 I BI 2.6 0.5 I BI 2.6 

2 5 
No-Stoa lac.ceotable) No-Stop (acceotable) 

No-"""""tabl• No - accA01able 

Calcium 
mn11<n I QI PQL 
5460 I I 78.0 

5630 I I 
78.5 

100 
Yes {continue) 
Yes (calc RPO) 

3.1% 
Not ann1 icable 

Ma inealum 
ma/ka QI PQL 
3610 I 58.5 

4200 
I 

58.9 

75 
Yes (continue) 
Yes (Cale RPO) 

15.1% 
Not anolicable 

Sodium 
ma11<0 I Q I PQL 

31 1 I I 39.0 

340 I I 39.3 

50 
Yes {continual 
Yes (Cale RPO) 

8.9% 
Not .:;uv,licable 

Nitrate 
m•~•I Q I PQL 

10.8 I I 2.5 

12.7 
I I 2.6 

2.5 
Yes (continue) 

No-St01> 1arn,ntable) 

No - aN".Nrtable 

Rev. No. _Q_;. /4 
Date IV'!. I/ 

Sheet No 17 of il 

Chromium 
mnll<n IQ I PQL 
87.1 I I 0.16 

31 .5 
I I 

0.16 

0.2 
Yes {continue) 
Yes (Cale RPO) 

93.8% 
Not annlicable 

Manaanese 
mn11<n IQ I PQL 

300 I I 3.90 

352 
I I 

3.93 

5 
Yes (continue) 
Yes (calc RPO) 

16.0% 
Not applicable 

Strontium 
m"'"o I Q I PQL 

18.7 I I 0.78 

20.6 
I I 0.79 

1 
Yes (contin~) 
Yes (calc RPO) 

9.7% 
Nol aoolicable 

Ni-en In Nitrite and 
m,.. ,.. ... I Q I PQL 
2.88 I I 0.49 

3.31 
I I 

0.51 

0.75 
Yes (continue) 

No-StoP (acr.Antable) 

No • ..,,....,,table 

WCH-517 
Rev. 1 

Cobalt 
mn11<n IQ I PQL 

8.3 I I 1.58 

9.0 
I I 

1.57 

2 
Yes (continual 

No-St01> (a~table) 

No - ac£'.Afltable 

Mercurv 
mnll<n I Q PQL 
0.073 I 0.03 

o.047 I 0.03 

0.2 
Yes (continue) 

No-Stop 1acceotable) 

No - acceotable 

Thalllum 
mruoo I Q I PQL 
0.180 I BI 0.39 

0.214 I BI 0.39 

5 
No-Stop Iacceotable) 

No-=~able 

Sulfate 
ffl"'"O I Q I PQL 

19.5 I I 2.5 

20.7 
I I 

2.6 

5 
Yes rcontinue) 

No-St01> 1or.r.An1ablel 

No-~able 

A-19 



CALCULATION SHEET 
WHhlnatoa ClolUCI H•nforJI f't2. 

Originator P. L. Benjamin !_'\..I Data 08/03/11 
Project 100-8/CRemadlal Investiga tion Job No. ~1465=~5 __ _ 
Subject 1 OQ-.8/C Remedial lnvest!oat.lon Relative Percent Difference (RPO) Calculations 

Dupllcate Analvsla - C78445 Interval 15 Groundwater Samnles 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

16 

17 
18 
19 
20 
21 
22 
23 

Sampling -C7846· 1-015 
C7846; 1-015 

DUP 

"" Is: 

Duplicate 
Analysis 

Sampling 
Area 

C7646· 1-01 5 
C7846; 1-015 

DUP 

"" Is: 

Duplicate 
Anatysls 

2• Sampling 
25 lvN 
26 C7846; 1-015 

27 C7~t~-015 

28 .Ana,vals: 

I 

Samplo Sample 

Number Dala 
828TM3 213/1 1 

8 28TM5 213/11 

TDL 
Both > POL? 

Both >5xTOL 7 
RPO 

Difference > 2 TOL? 

HEIS Sample 
Number o ... 
828TM4 213/11 

8 28TM7 213/11 

TDL 
Both > PQL? 

Both >SxTOL? 
RPO 

Difference > 2 TOL? 

HEIS 
Number 
82BTM4 

82BTM7 

Samplo 
Data 

213/11 

213/1 1 

Ttc:hnetlum-!KI 

oCl/l IQ I IIDA 
9.97 I I 3.93 

9.30 I I 4.94 

15 
Yes (continue) 

No-Stoo (ar.r~table) 

No- table 

Barium 
•=• IQ I """ 23.0 I I 2 

24.2 I I 2 

5 
Yes (continue) 

No-Sloo r~table) 

No-a,.,......,table 

Phoe a 
IQ I PQL 

29.6 I B I 50 

29.6 isl 50 

To<al bola 
-~•--• ·-".lum 

oCI/L I Q I MDA 
6 .61 I I 0.422 

7.54 1 I 0.650 

2 
Yes (continuel 

N~Stoo (accenn1nu11 

No - acceotable 

Boron ,~,. I Q I PQI. 
12.4 I I 10 

12.3 I I 10 

20 
Yes (continue) 

~Stoo {a,....._...tab&e) 

No · a,.....ontable 

Potauium 
1.nn. Io PQt.. 
5240 I I 500 

5080 I 1 500 

Tritium 

oCIIL I QI MDA 
12400 I I 298 

13100 1 I 297 

400 
Yes (continue) 
Yes fcatc RPDI 

5.5")\ 
Not aric:llcable 

Calcium 

""" IQ I PQL 
50300 I I 100 

49600 1 I 100 

1000 
Yes (continue) 
Yes (calc RPO} 

1.4% 
Not aooijcable 

Silicon 

•- I Q I PQL 
17800 I I 50 

moo 1 1 50 

Cale. No. 0100X-CA-V0057 
Chocked H. M. S<Jlaway,Pt,,$ 

Total Uranium 
•••-•--n ·~· IQ I MDA 

1.66 I 

- ~ 1.59 I 0.031 

1 
Yes (continue) 

~Stoo {al'Y"Jtontabtel 

No - a,..,._,tab4e 

Chromium Maaflfflum 

""" I Q I PQL ,~,. IQ I """ 23.2 I I 2 8870 I I 100 

23.2 I I 2 8920 I I 100 

2 750 
Yes (continue) Yes (conUnue} 
Yes {calc RPDl Yes {calc RPO} 

0 .0% 0.6•ho 
Not aDDlicable Not aoolicable 

11-.. M um .~ IQ I PQL ·- QI PQL 

0.990 I 8 I 2 8.71 I 2 

o.993 I s i 2 6.06 I 2 

5 20 
No-Stoa (arrMrX.1ble) Yes {continue) 

No-Stoo {arr.Afltabk,l __ 

No - acceotable No - ar.r.anu1bJe 

Sodium Strontium Vanacfium Zinc 
unll I Q I POL un11 I Q I PQL .. -n o PQL , ... n Q pot 

12400 I I-1 ~100~ -+~ 1~99~ +--1- ,-1 _ 5~ --,.~12~.5~ +--1 _ 1,-~5~-,...~ 44~.1- +-ll __ ,_ 22_00 

12400 I - I 100 100 I I 5 12.2 I I 5 46.3 1 

2930

t-----,--==TDL; i~t~iii;===:i~~~~:~~

1

:::00=':.~=~-::=.:=-;:~-~;f = "fJ:-tt~'t4000~~~~~ii:=1 ==;~i~i20i~~~t==t ==1i1i500}}i~i~==t = :=1i~i:::

1

~o}~ti~~-=j t } i~Tu~~':'

2

~

5

~~i~i[j~}i~~~'t
1

i
0

~~ii;[~ _ Both > POL? NQ.Stoo 1a1 ~ table) Yea {continue) Yes (continue) Yes continue} Yes continue Yes continue No-Sy~~-continutable .-~ 
31 Duplicate f-- ..:Bo:::.lh"'-=c>:,:5xTDL"-""'?'--+-- - ---- -+--'-N:.:O-c.,S=too'-'(a::,m::~=ta::bl:.:eyl __ Y,_,a:.:•c. (ca,;::;;lc','R-"P-"D,,_11 _ 4--_ Y:.:es::..c (,ca~ lc7R::.P..:D,_J -+- -'Y"e::•-'c' le.ale RPO) No-Stop 1~ble) 11L1LJ 11 
32 Analysis I RPO 4.0% 0.0% 1 :s% 
:'----...JIL.......:Dl:::ffe=r•c::nce=>_,2,_T:.:D:.:L.:.? _'-...!.!No::.·:..:•=•r-="',:bl:::;e_.L..--'N:,:O,c·..:===2'•ta:b:::le:.........1._...:.,No::,t..:a=:Dllll,:cabl=•--1. __ No=t..:•DO=lk:a=bl:::.e _ _._ _ _cN:,:o<.:.t.:i•DOl=iica=bl:::.e _ _.__-"No"-'-- =~=•tabl=e'---'--'-'No"-'-a"'•r=r -:::ta::ble:::..._, 

35 

36 
37 

36 

39 
40 
41 
42 
43 
44 
45 
46 
47 
46 

49 

50 
51 
52 
53 
54 
55 

Sampling -C7846· 1-015 
C7846; 1-015 

DUP 
Artalvsn.: 

I 
Duplicate I 
Anatysis 

Sampling 
Area 

C7846· 1-015 
C7846: 1-015 

DUP 
Artatvs1s: 

Duplicate 
Analysis 

Sample Sample 

Number o ... 
B2BTM4 213/11 

82BTM7 2/3111 

TDL 
Both > POL? 

Bolh >SxTDL? 
RPO 

Difference > 2 TDL? 

Sample Sample 
Number o ... 
B2BTM2 213/11 

B2BTM6 213/11 

TDL 
Bolh > POL? 

Both >SlCTOL? 
RPO 

Difference> 2 TOL? 

Chloride - IQ I ""' 10.0 DI 5 

9.17 I I 
0.50 

0 .2 
Yes (continue} 
Ye, lcalc RPOI 

8.7% 
Not aooucable 

Hexav..nt chromium 
"""'- I Q I POL 
0.017 I I 0 .0037 

0.011 1 1 o.0037 

0.01 
Yes {continue) 

Nc>Stoo rar~table) 

No • :ar.r.antable 

100-B1C Remedial Investigation/Feasibility Study Data Quality Assessment Report 

July 2012 

Fluoride N11r ... Nitrogen In Nitrite and Sulfale u•--· Io I ...... -· IQ I PQL -· I Q I PQL -· IQ I pQL 
0 .13 Bl 0 .5 15.1 D 5 2 .72 D 0.25 53.1 ID I 5 

0.12 I 0 
I 

0 .5 21 .4 ID I 5 2 .78 I D I 0 .25 55.3 ID I 5 

0.5 0.25 0.075 0.5 
No--Stoo (arr.antabfe) Yes {continue} Yes tcontlnuel Yes {continual 

Yes lcalc RPOl Yes (calc RPDl Yes lcalc RPOl 
34.5% 1.5% 4.1% 

No- a table Not aoo1lcable Not aoolicable Nol aoollcable 

WCH-517 
Rev. 1 
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CALCULATION SHEET 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

18 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

27 

28 
29 
30 
31 
32 
33 
34 

35 

38 
37 

38 

39 
40 
41 
42 
43 
44 

Wuhlngtoa Cfotunt Htnford aJ-. 
Originator P. L. Benjamin .µ.-' Data 08/0311 1 

Project 100-BIC Remedial lnvesllgation Job No. 14655 
Subject 100-BIC Remedial lnves!IQallon Relative Percent Dff« ence (RPO) Galcuiallons -'--'='----

Dupllc.,. Anaivsia - C7149 ln1erval 5 Soll SamolH 

Sampling Sampla Sample Potnslum..to Radium--228 Radlum-228 

Area Number Dato oCUa l OI MDA aCUa l O I MDA oCi/a I Q I MDA 
C7849; 1-005 B28068 11116110 8.91 I I 0.667 0.347 I I 0.129 0.494 I I 0.337 
C7849; 1-005 

B28066 11/16110 8.62 I I 0.596 0.211 I I 0.146 o.762 I I 0.259 OUP 
Anatvs,s: 

TDL 0.5 0.1 0.2 
Bolh > POL? Yes tcontinuel Yes lconlinue) Vas (continue} 

Duplicate I Bolh >5xTDL? Yes (calc RPO) No-SIOO ca~tablel No-Stoo rarr.antablel 
Analysis RPO 3.3% 

I D fference > 2 TDL? Not aool lc:able No - ar.r.-ntab~ No - ar.r.antable 

Sampling HEIS Sample AJumlnum Arsenic Barium ,., .. Number Date m•~• QI PQL mn, • n IQ I PQL ffllVrn I Q I PQL 
C7849· 1-005 B28DM9 11/16110 4020 I I 3.5 1.92 I I 0.70 62.1 I I 0.35 
C7849; 1-005 

B28DM3 11116110 mo I I 4.3 1.74 1 I 0.86 59.6 I I 0.43 OUP 
An•~ 1• : 

TDL 5 1 0.5 
I Bolh > PQL? Yes (continue) Yes lcontinuel Yes lcontinuel 

Duplicate I Bolh >5xTDL? Yes lcalc RPOI No-Stoc> (acceotable ) Yes [calc RPO) 
Analysis I RPO 17.1% 4.1% 

I Dfference > 2 TOL? Not anollcable No - acceptable Not apD{lcable 

Sampling HEIS Sample Iron Load LtthJum 
Alea Number Dato -~ft I Q I PQL ma/ka I Q I PQL m .... ,., .. I a I PQL 

C7849; 1-005 B28DM9 11/16110 21900 I I 14.0 2.60 I I 0.35 2.43 I I 1.75 
C7849; 1-005 

B28DM3 11/16110 24100 I I 17.2 2.eo I I 0.43 2.88 I I 2.15 OUP 
Analvsla : 

TOL 5 0.5 2.5 
Bolh > PQL? Yes fcontinuel Yes fcontinue\ Yes {continue) 

DupUcate Bolh >5xTOL? Yea (Cale RPO) Yes rcalc RPO) No--S too (arr.antablel 
Analysis RPO 9.6% 7.4% 

Difference > 2 TDL? Not aoolicable Not aoollcable No - ar-r.Antabfe 

Sampling 
Sample Sample s mcon Sodium Strontium 

Alea Number Dalo ffl""'" I Q I PQL m""''" I Q I = -~ft QI ""' C7849; 1-005 B28DM9 11/16110 307 I I 1.40 314 I I 35.0 22.7 I I 0.70 
C7849; 1-005 

B28DM3 11116110 413 I I 1.72 363 I I 43.0 20.7 I I 0.86 OUP 
Analvsla: 

TDL 2 50 1 
I Bolh > POL? Yes (eonUnueJ Yes (continue) Yes (continue) 

Duplicate I Bolh >5xTDL? Yes (Cale RPO) Yes {Cale RPO) Yes rcalc RPO\ 
Analysis RPO 29.4% 14.5o/. 9.2% 

Difference > 2 TOL? Not acCMicable Not aooUc-.at>ie Not a oolk::abl e 

100-B/C Remedial Investigation/Feasibility Study Data Quality Assessment Report 
July 201 2 

Cale. No. 0 100X-CA-V0057 
Checked H. M. Sul\owayM 

Total beta Uranlum•233/234 

oCl/a I Q I MDA aCUa l QI MOA 
0.566 I I 0.229 0 .410 I I 0.045 

o.464 I I 0.21 8 o.564 1 I 0.188 

1 1 
Yes (continue} Yes (continue) 

No-Stoo (ar.r.antabk,l No--Stoo (al"1"'.-u::1niel 

No - acceotable No - acceotable 

S.rvUlum Cadmium 
ma/ka I QI POL ma/ka I O I PQL 
0.321 I I 0.14 0.068 I B I 0.14 

o.302 I I 0.17 0 .071 I B I 0.17 

0.2 0.2 
Yes l contlnuel No-Stoo lacceotablel 

- No-Stoo ra= tablel 

No - a ::Antable No - a r.111ntable 

M~ nesium Manaanese 
m•~• 0 1 POl m...,,.,..., I a I PQL 
3270 I 52.5 254 I I 3.5 

3970 I 64.5 288 I I 4.3 

75 5 
Yes (conlinue) Yes (continue) 
Yes (Ca le RPOI Yes Ccalc RPO} 

19.3% 12.5% 
Not aoolk:able Not ::mnilcable 

Vanadium Zinc 

m-n..-. I a I PQL --~- 1 0 1 PQL 
58.0 I I 1.75 37.6 I I 7.01 

11 .3 I I 2.15 41.o I I 8.60 

2.5 1 
Yes {cont inue) Yes (continue) 
Yes fcalc RPOI Yes !cale RPO) 

20.6% 8.7% 
Not aoolicable Not aoollcable 

Rav. No. _Q_ 1/J /4 
Date ?°JG V 

Sheet No. 19 of 23 1 

Uranium•238 

oCl/a I Q I MDA 
0.41 8 I I 0 .025 

0.210 I I 0.188 

1 
Yes (continue) 

No-Stoo fa,.,..__,tabJel 

No - acceotable 

Calcium Chromium 
mnnrn I QI PQL ma/ka I O I POL 
4900 1JI 70.1 7.10 I I 0.14 

4970 1 I 86.0 12.1 I I 0.17 

100 0.2 
Yes lcontlnuel Yes lcontinuel 
Yes [calc RPO) Yes (calc RPO) 

1.4°/. 52. 1% 
Not applicable Not aPOlicable 

Mol --num Nickol 
m•~• QI = mnika Io I ""' 0.801 Bl 1.40 4.20 I I 2.80 

1.13 B l 1.72 5.72 1 I 3.44 

2 4 
N<>-Stop (aCMOtable) Yes (continue\ 

No-Stoo lacceotablel ··--
No - a,..,.._,table No - a~tat>te 

Chloride Nitrate 

m ... n ... I a I POL m ... - ... I a I PQL 
26.9 I I 2.8 2.5 I BJ I 2.6 

26.8 I I 2.8 2.9 I I 2.6 

2 2.5 
Yes (continue) No-Stop ca~ table} 
Yes rcalc RPO\ 

0.4% 
Not aoolicable No - ar.r.antatHe 

Cobalt 
mn,rn I Q I POL 
5.88 I I 1.40 

7.12 I I 1.72 

2 
Yes (continue) 

No-Stop (acc,,otable) 

No - acceotable 

Phoa~-
ma/ka I a I POl. 

928 I J I 35 

1130 I I 43 

100 
Yes fcontlnuel 
Yes fcale RPO) 

19.8% 
Not aDOlicable 

Nitrogen In Nitrite and 
Nitrate 

m ... "' ... I a I ~ 

0.88 I I 0.47 

1.02 1 I 0.51 

0.75 
Yes (continoaJ 

No-Stoo lar-r.antablel 

No - arr.antabfe 

WCH-517 
Rev. 1 

-n r 
=,on Q PQL 

12.6 0 .70 

14.0 0.86 

1 
Yes (continue) 
Yes lcalc RPm 

10.5% 
Not aoollcable 

Pabulum 
m~1r .. I Q I POL 

484 I I 280 

518 I I 344 

400 
Yes tcontlnuel 

No-Stoo (a rRntabfe) 

No - arr.-Jtable 

Sulfate 

-ft~• I O I POl. 
24.4 I I 2.8 

29.1 I I 2.8 

5 
Yes (continue) 

No-Stoo {a,.._,._,tablel 

No - ar-r..ntable 

A-21 



CALCULATION SHEET 

Date 08/03111 
Job No. -'1-"465=5 __ _ 

B28F79 11/22/10 8.68 

7 TOL 
5t-----.-~-=,Bc=lh-:>-,P"CL:=?--t--,,--,c-".,.,.----,--+---,-,-.,...CC:,,.-,--+-~~-'--,,-~--! 

9 Duplicate Both >5xTOL 7 
10 Analysis RPO 

~;~----'----=Dicc"llc,8':..,0ccnce=>_,2,_T,_,DI.=?-'---'-'"-'-'===--'--'===='--'--===="'---' 

3 1 
14 
15 

16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

27 

28 
29 
30 
31 
32 
33 
34 

35 

36 
37 

38 

39 
40 
41 
42 
43 
44 
45 
46 
47 
46 

Sampling .., .. 
C7849· 1--027 
C7849: 1--027 

DUP 
All la: 

Duplicate 
Analysis 

Sampling -C7849· 1--027 
C7849; 1--027 

DUP 
Analyata: 

I 
Duplicate I 
Analysis I 

Sampling -C7849· 1--027 
C7849; 1--027 

DUP ~,.: 
Duplk:ate 
Analysis 

I 

Sampling ,.,.. 
C7849; 1--027 
C7849; 1--027 

DUP 
49 

50 
51 
52 
53 
54 
55 

Analwia: 

DupHcete 
Analysis I 

HEIS Sample 
Number Dote 
B28F78 11/22/10 

B28F81 11/22/10 

TOL 
Both > POL? 

Both >5xTDL? 
RPO 

Difference > 2 TOL? 

HEIS Sample 
Number Dote 
B28F78 11/22/10 

B28F81 11 /22/10 

TOL 
Both> POL? 

Both >5xTOL? 
RPO 

Difference > 2 TOL? 

Somple Sampe 

Number Dote 
B28F78 11/22110 

828F81 11/22/10 

TOL 
Both > PQL? 

Both >5xTOL? 
RPO 

Difference > 2 TDL? 

Sampta Sample 
N'-Imber Dote 
B28F77 11122/10 

B28F80 11/22/10 

TOL 
Both> PQL? 

Both >5xTOL? 
RPO 

Difference > 2 TOL? 

Aluminum AtMnlC ·-· I o I ~ ·-· Q POL 
32.1 I BI 50 2.00 B 10 

44 .2 I BI 50 2.62 I B I 10 

50 10 
No-Stoo r2N'Al'U:1ble) ~ --_l~J!~ 

No • acceotable No-. ,. 
M slum Ma M ·-· Q I PQL ua/L I OI POL 

9550 I I 100 174 I I 2 

9TTO I I 
100 180 

I I 2 

750 5 
Yes continue Yes continue) 
Yes calc RPO Yea calc RPOJ 

2.3% 3.4o/. 
Not app!icable Not applicable 

Vanadium Chloride 

ua/L I a I ""' 
_,,, I o I POL 

11 .5 I I 5 8.02 0.25 

11 .5 I I 5 8.56 I I 0.25 

25 0.2 
Yes (continua) Yes (continue) 

No-Stoo {acr.-itabfe) YH (Cale RPO} 
8.5% 

No- acc:eotabfe Not :anNicable 

Eth'ilfbenzene Trtchloroethene 
""" I o I ~ ·- I Q I PQL 
1.01 I JI 5 1.01 I J I 5 

1.12 I J I 5 rn I JI 5 

5 5 
No-Sloe (al"r__,~el No-,Stoo (arr.Antable) 

No • 3cc:Matable No- table 

100-BIC Remedial Investigation/Feasibility Study Data Quality Assessment Report 
July 2012 

Borium ·-· Q PQL 
23.1 I 2 

23.7 I I 2 

5 
Yes {conllnuol 

No-Stoa /a~ ble) 

No-a ble 

MN -num ,_. Q I POL 
10.1 I 2 

12.1 
I 

2 

20 
Yes~tlnueJ 

No-Stoo lattADtablO) --

No - ar.nwv;1ble 

fluoride 

-· Q POL 
0.27 0 .25 

0.21 I BI 0.25 

0.5 
No-Stoo (ar.r.-..table) 

No · 31Y'Antable 

Xvtennl total ·-· Q PQL 
3.46 J 5 

4.93 I J 5 

10 
No-Stoo fal"l"-'tablel 

No • acn.1table 

Cale. No. 0100X-CA-\/005~ 
Checked H. M. Soloway 

Bo<on Cak:lum ·-· Q PQL unJL Q PQL 
11.4 I I 10 37800 I I 100 

12.1 
I I 

10 38800 I I 100 

20 1000 
Yes lcontinuel Yes fcontlnuel 

No-Stoo la table Yes calc RPO\ 
2.6% 

No - acoeotable Not aoalicable 

Nickel P-•• 
uo/L I Q I POL -~· I Q I PQL 
1.48 I B I 5 37.• I B I 50 

1.43 I B I 5 39.6 I BI 50 

40 100 
NO-SKX> 18CLEDtab'e) No-~e<;!Pta~• l 

No - arr.-itable No - arr.-itable 

Nitrate Nitrogen In Nttrtte and ··--· ol PQL -· I Q POL 
9.70 0.25 2.30 D 0.25 

9.91 I I 
0.25 2.06 I D I 0.25 

0.25 0.075 
Yes lcontinuel Yes lcontlnue) 
Yes fcalc RPOl Yes tcalc RPO} 

2.1% 11 .0% 
Nota"N;,.,.ble Not aooUcable 

Chromium 
0 Pot 

2.37 I I 2 

2.45 
I I 

2 

2 
Yes (c ontinue) 

No-Stoo la,...._.,,tablel 

No - table 

PotaMJum -~- I Q I ""' 
5810 I I 500 

5920 1 I 500 

4000 
Yes continue) 

No-Stop {acceptable) 

No - arr.-itable 

SulfMe 

l o POI. 
38.9 D 2.5 

39.2 ID I 2.5 

0.5 
Yes (continue) 
Yu {cale RPO) 

0.8% 
Not aoollcable 

Rev. No. 0 (i7t 
Dote ---,;, ,:, ff 

Sheet No. 20 of 23 

Cobalt ·-· Q POL 
0.883 B 2 

0.883 I B I 2 

20 
No-Stoo (arr.antable) 

No - acceotable 

smcon 
ua/L I O I = 

17300 I I 50 

18000 1 I 50 

20 
Yes continue 
Yes (Cale RPO 

4.0% 
Not aoolk:able 

Iron ·-· IQ I PQL 
13.6 B 50 

19.6 I 0 I 50 

50 
No-S12J:! (arr.-..tab/e) 

No - a,..,..._.,table 

Sodium 
11n/L I Q POL 

12800 I I 100 

13200 I I 100 

soo 
Yea continual --- Yes calc RPO\ 

3.1% 
Nola ble 

Lithium 
,-n I 0 1 PQL 

7.99 1~-
6.68 B 20 

25 
No-Stop (arEAntablel 

No-::v-r.Antable 

Strontlwn ·-· Q PQL 
151 I I 5 

156 
I I 5 

10 
Yes continue) 
Yes le.ale RPDl 

3.3% 
Not aooticabkl 

WCH-517 
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5 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

27 

26 
29 
30 
31 
32 
33 
34 

35 

36 
37 

36 

39 
40 
41 
42 
43 
44 
45 
46 
47 
46 

1 

49 

50 
5 
52 
53 
54 
55 

w«::,:orcw~r ~?:V f6 
Project 1~C Remedial~ 
Subject 100-B/C Remedial I Relative Percent Difference (RPO\ Calculations 

Ou0Ucate Anah1•I• - C8230 Interval 7 SamnlH 

Sampling Sample Sample Potasslum-40 Radlum-228 

Area Number Dato oeuo a MOA flC.i/ff a MDA 
C8239: 1--007 8 28N65 1218110 11 .3 I I 0.293 0.41 1 I I 0.056 
C8239; 1--007 

OUP 
B28N63 12/8110 4.90 I I 0.550 o.338 I I 0.140 

Analwla: 
TDL 0.5 0.1 

I Both> POL? Yes (conti nue} Yes lcontlnuel 
Duplicate I Both >5xTDL? Yes fealc RPO) No-Stoo ,..,.~tablel 
AnalysJs RPO 79.0% 

Difference > 2 TOL? Not aontlcable No - accentable 

Sampling HEIS Sample Aluminum ArMnlc - Number Date =•n " PQL -•n I Q I PQL 
C8239· I--007 B28NC2 12/6/10 4470 I I 4.41 1.19 I I 0.88 
C8239; 1--007 

828N86 12/6/10 4920 I I 3.46 ,ss 1 I 0.69 
OUP 

Anarva..ia : 
TDL 5 1 

Both> POL? Yes continue\ Y.!.!Jcontlnue 
OupUcate Both >SxTOL? Yes c.alc RPO No-Stoo a tat,je 
AnalysJ• RPO 9.6% 

Off'ference > 2 TOL 1 Not aoolicabH, No-a table 

Sampling HEIS Sample c- Iron 
Area Number Date mftl•n/Q I PQL =•n IQ I PQL 

C8239; 1--007 826NC2 12/8110 14.3 I I 0.88 27500 I I 17.7 
C8239; l--007 

828NB6 12/8110 16.• 1 I 0.69 305001 I 13.8 
DUP 

Analvsls : 
TDL 1 5 

Both> POL? Yes continue Yes conllnue 
~ icate I Both >SxTOL 1 Yes calc RPO Yes Cale RPO 
Analysis RPO 13.7% 10.3% 

Difference > 2 TOL? Not al'lOlicable Not annUcable 

Sampling 
Samplo Sample POUIHium Slllcon 

Area Number D- mnnrn I Q I PQL m""'n I Q I Dnl 

C8239· 1--007 B28NC2 12/6/10 600 I I 353_ 503 I I 1.77 
C8239; 1--007 

828N86 12/6/10 528 I I 277 842 I I 1.38 
OUP 

Aftalvsj1: 
TOI. 400 2 

Both> POL? YH continue Yes conllnue 
Ouplkate I Both>5xTOL? No-Swa 1.ter::111: table) Yes {Cale: RPO 
Analysis RPO 24.3% 

I Difference > 2 TOL? No - ar.r.Mnlab'e Not annlk:able 

Sampling Sample Sample Molh.t nectl~de 
Area Number Date ·-·" Q I on1 

C8239; 1--007 828NCO 12/6/10 3.34 BJ I 6.62 
C8239; 1--007 

8 28N84 1218/10 3.15 BJ I 6.35 DUP 
Ana : 

TOI. 5 
Boltl > POL? No-Stop •~tabl! L 

O\..ipficate Both >5xTOL? 
Analysis RPO 

Difference > 2 TOL? No - iN"'__,tabkt 

100-BIC Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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CALCULATION SHEET 

Date 08/03111 

Job No.~14-"655=--

Radlum-228 

nCVo a MDA 
0.673 I I 0.124 

o.513 I I o.290 

0.2 
Yea lcontinue) 

No-Stoo fa,..,.._..tablel 

No-a tat,je 

Barium 
m...,..n 1 0 1 POI 

47.5 I I 0.44 

64 .4 1 I 0.35 

0.5 
Yes continue 
Yea calc RPO 

30.2% 
Nol anolicable 

LHd 
ma/ka I QI PQL 
2.46 I I 0.44 

2.29 1 I 0.35 

0.5 
Yes continue 

No-Stao a table 

No - :Mr..-itable 

Sodium 

mnnrn J Q I POL 
363 I I 44.1 

455 I I 34.6 

50 
Yes continue 
Yes calc RPO) 

17.2% 
Nol annHcable 

Cole. No. 01 OOX-CA-\/0057 b, 
Choebd H. M. S<Jloway ~ AU<; 

Total belll Uranlum-2331234 

nCf/o Q MDA neuo a MDA 
3.56 I I 0.332 0.512 I I 0 .156 

3.60 I I 0.326 o.497 I I 0.144 

1 1 
Yes (continue) Yes !continue) 

~Stoo fa .......... tablel No-S100 fa,.,.._..,.table l 

No-a tat,je No - aoceotable 

Bervlllum Bismuth 
mnnrn \ QI Pnl ~n Q I POI 

0 .220 I I 0 .18 0.643 I B I 8.63 

0 .236 1 I 0.14 1.14 I a I 6.91 

0 .2 10 
Yes continue No-Stoo a~ 

No-Stoo a tat,je 

No - aoceotable No - accent.able 

Lithium u--ne~um 
ma/ka I QI POI ffumrn IQ I PQL 
3.13 I I 2.21 4010 I I 66.2 

3.36 1 I 1.73 4490 I I 51 .9 

2 .5 75 
Yes continue Yes continue 

No-Stoo a table Yes calc RPO 
11 .3'4 

No - accent.able Not cable 

Stronuum Tln 

mnnrn I Q I Dnl =~" I Q I PQL 
16.7 I I 0.88 2.40 I 8 I 8.63 

22.7 I I 0 .69 242 1 a 1 8.91 

1 10 
Yes continue No-S100 a table 
Yes calc RPO 

19.3% 
Not appticable No - accealable 

Uranlum-238 

neuo a MDA 
0.611 I 0.126 

o.392 I I 0.115 

1 
Yes (continue) 

No-Slop (acceptable) 

No - a t,je 

Cadmium 
m~•n a PQL 
0.100 I BI 0 .18 

0 .089 I B I 0.14 

0.2 
~ S~_t~r-tablel 

No- table 

Manaanese 
fflt'll•n Ill PQL 

305 I I 4.41 

357 I I 3.46 

5 
Yes continue! 
Yes calc RPO\ 

15.7% 
Not aoolicable 

Vanadium 

fflnlWft I Q I PQL 
73.6 I I 2.21 

n .2 1 I 1.73 

2.5 
Yes continue\ 
Yes c:alc RPO 

4.8% 
Not annllcable 

Rovo':~ _!1,...,,-/f ftt 
Sheet.No.~ 

Calcium 
m=•n Q PQL 
571 0 I I 88.3 

6000 I I 69.1 

100 
Yes (continue) 
Yes lcalc RPO) 

5.0% 
Not cable 

Mol enum 
m a PQL 
0.274 Bl 1.77 

0.282 BI 1.36 

2 
No-Stoo t2N"Antablel 

No-a table 

Zlne 

ffl"""'" I Q I POI 

47.3 I I 6.63 

46.4 I I 6.91 

1 
Yes continue) 
Yes c:alc RPOl 

2.3% 
Not aoo ltcable 

Chromium 
Q PQL 

4 .73 I I 0.16 

a.04 I I 0.14 

0.2 
Yes (contlnue t 
Yes fcalc RPO) 

51 .8" 
Not leat,je 

Nickel 
m a Pct. 
6.63 I I 3.53 

10.1 I I 2.77 

4 
Yes fcontlnuel 

No-Stoo ,_..,.__,tablel 

No-. t,je 

Nitrogen In Nitrite and ~---
m~•n Q I PQL 

1.11 I I 0.46 

1.34 I I 0.50 

0.75 
Yes rcontinue) 

No-StDO ,~,_..table\ 

No-a t,je 

Cobatt 
m Q = 
9.25 1.77 

9.97 I I 1.36 

2 
YH (continue) 

No-Stoo (arr.Anlable) 

No- 2rrAntttoble 

Ph horuI 
m a PQL 
1360 I I 44.1 

1soo I I 34.6 

100 
Yes lcontlnuol 
Yes lealc RPO) 

6.3% 
Not aoo~cable 
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CALCULATION SHEET 

Date 08/03/11 

Job No. ~14655= ~ --
Cale. No. 0100X-CA-V005t:h 
Checked H. M. SYlloway ,~6 

Sampling -C8239; 1-026 
C8239: 1-026 

828Nl6 

B28NL9 DUP 

6)Arl~~~~•t===~~=:::::==~=======~=====~=:::~=====~=====~:::~=====~=====~:::;:;~=====~=====~=~~====~ 7 TDL 
8,-....---~-~Bo~lh- >~P~O~L?~--+---,......c....,.---+-~-=-,,-- -+---=---+---,------< 

9 Duplicate Both >5xTOL? 
10 Analysis RPD 

~~L-----'----"Dl:::ff:,:er:,ence=c.::>_,2c..:TD=L?:__,_--'===='--'--...:.:,"-"'=='---'--""'-'"""="'--"----"===='-...J 

13 
14 
15 

16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
28 

27 

28 
29 
30 
31 
32 
33 
34 

35 

36 
37 

38 

39 
40 
41 
42 
43 
44 
•5 
46 
•7 
48 

49 

50 
51 
52 
53 
54 
55 

Sampling 
Aru 

C8239: 1-026 
C8239: 1-026 

DUP 
Anatv.1s: 

Dupllcate 
Analysis 

SampUng 
Aru 

C8239; 1-026 
C8239; 1-026 

DUP 
Analvsia: 

Duplicate 
Analysis 

Sampling -C8239; 1-026 
C8239: 1-026 

DUP 
&nAnMJS; 

DupU<ate 
Analysis 

Sampling ...... 
C8239: 1-026 
CS239: 1-026 

DUP 
Analwls: 

Duplicate 
Analysis 

HEIS Sample 
Number o ... 
B28NL5 12/20/10 

828NL8 12/20/10 

TDL 
Both> POL? 

Both >5xTOL? 
RPD 

Difference> 2 TOI..? 

HEIS I Semple 
Numt>.r Date 
B28NL5 I 12/20/10 

B28NL8 I 12/20/iO 

TOL 

~l :5:~:1 
RPD 

Difference > 2 TOL? 

Sample Sample 

Number o ... 
B28NL5 12/20i10 

B28NL8 12120110 

TOL 
Both> POL? 

Both >5xTOL? 
RPD 

Difference > 2 TDL? 

Sample Semple 
Number eat. 
8 28NL4 12/20/10 

828NL7 12120110 

TDL 
Both> POL? 

Both >5xTOL? 
RPD 

Difference ,. 2 TOL? 

Berium ·-· 0 = 
17.1 2 

18.0 I I 2 

5 
Yes (continue) - No-Stoo I.IIY".--!\abi8) 

No-ar~table 

I Phoa-•t 
I ,_n I 0 I POL 
I 34.6 I B I 50 

34.7 1 a I 50 

100 
No-SIOO ac:cep_"'!1!!L 

No-a table 

Fh100CM 

mo/I. I O I POL 
0.16 I BI 0.25 

0.20 I 0 I 025 

0.5 
No-Stoo a table 

No-a leble 

Hexavalent chromium -· 0 POL 
0.015 I I 0.0037 

0.015 I I o.0037 

0.01 
Yes lcontinuel 

No-Stoo (ar.r..,..,tablel 

No - le 

100-BIC Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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Boron Calcium Chromium ·-· o POL .... o PQI. ·-· o POl 
14.4 10 44900 100 19.5 2 

14.2 I I 10 45900 I I 100 20.0 
I I 2 

20 1000 2 I 
Ye~ (continu.t_ Yes {continue) Yes {continue) 

No-S1®7.;.,-,.;,able) Yes lcalc RPO) Yes (Cale RPO) 
2.2% 2.5% I 

No - aooeotable Nol aooUcable Not aDOlicable I 

Potaulum Silicon Sodium I ·-· I OI POL UGIL I O I POL ·-· I QI Dnl I 
4650 I I 500 17000 I I 50 11900 I I 100 I 

4990 1 I 500 moo/ I 50 12000 1 I 100 

4000 20 500 
Yes (continue Yas continue Yes (continue) . 

~ No-Stoo 7;;:;.~tat>'e Yes calc RPO Yes fcalc RPO\ 
2.3% 0.8% 

No - acceotable Not aooticable Not al'>Dllcable 

Nltr ... Nttrogen In Nitrite and Sulfate 
Nitrate - I O I ""' ..... I O I POL - I a I on, 

10.0 I I 0.25 2.48 I D I 0.25 •3 .1 I D I 2.5 

9.86 I I 0.25 o .493 1 I 0.05 43.6 ID I 2.5 

0.25 0.075 0.5 
Yes continue YH continue Yes continue 
Yu tcalc RPDl Yes ealc RPO Yes calc RPO 

1.4•;. 133.7% 1.2% 
Not aDOlicable Not icable Not aoolicable 

ManMaium 
uall I Q POL 
8500 100 

8620 I I 100 

750 
Vas (continue) 
Yes (Cale RPO) 

1.4% 
Not applicable 

Strontium ·-· IO I POL 
1S2 I I 5 

185 I I 5 

10 
YH conUnu~ 
Yes lcalc RPO 

1.6% 
Not aooticable 

Toluene 

·-· I O I POL 
46.0 I I 5 

48.6 I I 5 

5 
Yes {continue) 
Yesfcale RPO 

5.5•/4 
Not aDDlicable 

ManaaneN ·-· 01 POL 
13.3 2 

12.9 I I 2 

5 
Yes (continue} 

No-Stoo (ar..c.intable) 

No - acceotable 

Van.adlum 
,_n I O I POL 
9.40 I I 5 

9.84 I I 5 

25 
Yes !continuel 

No-Stoo la,....._,tablel 

No-

Revo:-;ft/11 
Sheet No. 22 23 

liloJ.-....num .... I o I POL 
5.04 I I 2 

• . 73 J I 2 

20 
Yes (continve) 

No-StoP {aCLEDtable) 

No - :vr.BCJtable 

I Zinc 
I ,~n IQ I POL 
I 67.7 I I 20 

69.4 I I 
20 

10 
Yes fcontinuel 
Yes lcalc RPDl 

2.5% 
Not aoolicable 

Nickel 
ua/L I 0 I POL 
1.1 I BI 5 

1.0 I 0 I 5 

40 
N_o-Stoo acceotable 

No- table 

Chloride 
=c 1<> POl 

9.61 I I 0~ 

8.98 
I I 

0.25 

0.2 
Yes lconlinue) 
Yu {calc RPDI 

6.8% 
Not aoolicable 

I 
I 
I 
I 
I 
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CALCULATION SHEET 

1 
2 
3 
4 

5 

6 
7 
6 
9 

10 
11 
12 
13 
14 
15 

16 

17 
16 
19 
20 
21 
22 
23 

24 

2 
26 

5 

washlnaton Closu,.. Hanford frL 
Originator P. L. Benjamin lli Date 08/03111 

Project 100-B/C Remedial Investigation Job No. ~1~465=5 __ _ 
Subject 100-BIC Remedial lnvestioation Relative Percent Difference (RPD) calcula tions 

Dunlicato Analvsl1 - C8U4 Interval 2 Soll Samoloo 
Sampling Sample Sample Potasslum-tO Radlum-226 Radlum-228 

Area Number Data nr1/n I Q I MDA oCl/a IQ I MDA oCi/a IQ I MDA 
C8244· 1-002 B26RB4 1m11 9.20 I I 0.762 0.358 I I 0.137 0.709 I I 0.344 
C8244; 1-002 

B26RB5 1m 11 11 .5 1 I 1.03 o.376 1 I 0.211 0.11 1 I I 0.422 DUP 
Arnllvolo: 

TDL 0.5 0.1 0.2 
Both > POL? Yes tcontinuel Yes (continue) Yes (continue) 

Duplicate Both >5xTDL? Yes fcalc RPO \ No-Stoo ta~ =iable) No-St<,>2 (a~ lable) 
Analysis I RPD 22.2% 

I Difference > 2 TDL? Not aoc lie.able No - acceotable No - acceotable 

Sampling HEIS Sample AJuminum Arsenic Barium 
Aro• Number Date m ... n. ... IQ I PQL mnlkn Io I PQL mnlkn I Q I PQL 

C8244; 1-002 B28688 1/7/11 4120 I I 3.60 1.71 I I 0.72 53.5 I I 0.38 
C8244; 1-002 

B26RC8 1n111 5690 I I 4.45 2.02 I I 0.89 59.3 I I 0.45 DUP 
Anal.,,.ls: 

TDL 5 1 0.5 
1 Both > POL? Yes lcontinuel Yes fcontinuel Yes lcontinuel 

Duplicate Both >5xTDL? Yes lcalc RPD) No-Stoo la•r=tablel Yes icalc RPOI 
Analysis RPD 32.0% 10.3% 

Difference > 2 TDL? Not aonlicat>,e No - ar ... _...table Not an, licable 

Sampling HEIS Sample Hexavalent chromium Iron Load 

Area Number Date m-n..- l QI PQL m-,1.- I a I po, mnlkn I QI POL 
C8244· 1-002 828688 1/7/11 0 .28 I 8 I 0.53 26100 I I 14.4 1.88 I I 0.36 
C8244; 1-002 

B26RC8 117/11 0 .49 I BI 0.53 31300 I I 17.8 1.83 I I 0.45 DUP 
8 Anal""IO: 

27 

2 
29 
30 
3 
32 
33 

TDL 0.5 5 0.5 
7 Both> POL? No-Stoa lacceolable\ Yes (continue\ Yes !continual 

1 Duplicate I Both >5xTDL? Yes (calc RPDI No-Stoo larr.Antable\ 
Analysis I RPD 18.1% 

I Difference > 2 TDL? No - accenlable Not aor llcable No-a...,._., table 

Cale. No. 0100X-CA-V005JJi 
Checked H. M. Sulloway,/. J-S 

Barvflium Cadmium 
mnlka 0 1 PQL ma/ko I a I PQL 
0.204 I 0.14 0.119 I 8 I 0.14 

0.218 
I 

0.18 0.135 I B I 0.18 

0.2 0.2 
Yes (continue) No-Stoa ~ lablel 

No-S\2P. 1acceolablel 

No - a•~lable No - acceotable 

Lithium Magnesium 

mnlkn I QI PQL mnlkn I Q I PQL 
2.64 I I 1.80 3710 I I 54.0 

3.26 I I 
2.22 4510 I I 

66.7 

2.5 75 
Yes lcontinuel Yes {continue} 

No-~ larr-lablel Yes (Cale RPO) 
19.5% 

No - acceplable Not aoc Ii cable 

Rev::~-¾k/ti 
Sheet No. 23 of 23 

Calcium Chromium 
m~'kft l QI POL m_,.__ I QI PQL 

5970_ i _ I 72.0 4.43 I I 0.14 

1010 I 88.9 5.95 I I 0.18 

100 0.2 
Yes lcontlnuel Yes tcontinuel 
Yes fcalc RPO\ Yes lcalc RPOl 

16.0% 29.3% 
Not """ licable Not a-nniicable 

Manganese Molybdenum 

m•"'ft 7 al PQL ma/kn l O l PQL 
296 I I 3.80 0.581 I BI 1.44 

368 I I 4.45 0.654 I B I 1.78 

5 2 
Yes j continue\ No-.Stl'V\ ta- --tablel 
Yes lcalc RPO\ 

21 .7% 
Not aoollcable No - a--table 

34-~=-~-~~---.--~--~-~----~--=---~------~---,,--~---.-----,=,-----,---,,-,---,,----,,-----,:,-----, 
35 Sampling Sample Sample Potassium SIiicon Sodium Strontium Tin Vanadium Zinc 
38 Area Number Dato m"'ka I Q I POL ma/ka I Q I POL mnlkn I Q I POL mn,•n I a I ~~ ma/ka I Q I POL m•n.• 7 Q I PQL mn/kn I o I PQL 
37 C8244; 1-002 B28688 1/7/11 573 I I 288 381 I I 1.44 423 I I 38.0 19.5 -I II 0.72 2.65 I B I 7.20 77.8 7 7 1.80 46.2 I l 7.20 

38 C8
2
~j~-00

2 
B26RC8 1/7/11 598 I I 356 961 I I 1.78 668 I I 44.5 24.9 I 0.89 3.52 I B I 8.89 92.0 I I 2.22 52.6 I I 8.89 

39 Arnllvslo: 

40''-- ---,--'TD~L=:-::.=-;;---f-v:c:.:'400"=:;=:.--f-v::::..::2'::7=-.--f-u:-::-,,:':5:::0==-+---;==1'-=c;=-;--f--.;::.:-=i1:::0==;:;-+---;=,:;2::.5:;;;::=-+---;=-;::::::1 ==---, 
41 ' l-- -;i'BC,o,'-th'-'>:.'P':OaaLcc-?'.-- -+~-Y,,ec:•'-' lc,;:on= ticen:,:u'!e)L....,+--,'Y,::•::c• ~ lc,,o:;.:n_:;t iccnu°'e~) - l--,-,Y,:Ces:,.-~ lc:!ocen:,,ticcnu°'e,'--1 -jf--,-,Y-"e"-s ~ (c:!o:;-'n.:;tlccnu°'e~l - 1-'No-= Se,;too= • 1,.,,a,,,r,r=- c,,la,ebl=,e'-ll l--,;Y.:ce•:e."~c'coi'n-';tina'iu°'e~l -,t--,;Y.:c••:e.•~ fc""o,'n-';tina'iue°'il~ _, 
42 Duplicate Both >5xTDL? No-Stoo la•~tablel Yes lcalc RPD) Yes (calc RPO) Yes lcalc RPDI Yeslcalc RPD\ Yeslcalc RPDl 
43 Analysis RPD 90.8"/4 44.9% 24.3% 16.7% 13.0% 
44,L ____ L_-':'.Dceiffi_,,erc,ee.ence=>:..:.2~T.!eD::L?l-.---1._~No=-..e•="'==ta~b~le~--'---'N"'o"'t-"a"-"'o,11e,cae,b,elee....__c____!N!!o~t_,,a=oolie,cae,b,elee...._.......1c_---.!N!!o~t!!.a=pplle,cae,b,elee....__c__!!N~o.:.-!!•"""°=><la=bl.,_e_--'-_~N!!o~t .,_anni=1e:cae,b,elee...._.......1c_---.!No=t.,_an="lie:cae,ble,e'-_J 
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Cobalt 
m-n..- In I PQL 
8.91 I I 1.44 

9.62 1 I 1.78 

2 
Yes fcontinuel 

No-Stoo la 0 =tablel 

No - accentable 

Nickel 

m~n.n I a I PQL 
6.69 I I 2.88 

6.99 I I 3.56 

4 
Yes lcontinuel 

No-Stoo (a r.Al"ltablel 

No - accentable 

WCH-517 
Rev. 1 

Co ...... r 
mnlkn I 0 PQL 
14.1 I 0.72 

15.1 I 
0.89 

1 
Yes I continue\ 
Yes lcalc RPDI 

6.8% 
Not annlicable 

Phosphorus 

m-11.- I n I PnL 
1210 I I 36.0 

1430 1 I 44.5 

100 
Yes fcontinue) 
Ye• lcalc RPDI 

16.7% 
Not annllcable 

A-25 
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