
1215821 

WCH-521 
Rev. 1 

[oo1z.J![] 
· r Corridor ~ 

losur tract [~ 

100-F and 1 00-IU-2/6 
Remedial Investigation/ 
Feasibility Study Data 
Quality Assessment Report 

July 2012 

For Public Release 

Washington Closure Hanford ............ 
WlsblllltN 

Prepared for the U.S. Department of Energy, Richland Operations Office Cllllrl 
Office of Assistant Manager for River Corridor llllfll'd 



TRADEMARK DISCLAIMER 

Reference herein to any specific commercial product, process, or 
service by trade name, trademark, manufacturer, or otherwise, 
does not necessarily constitute or imply its endorsement, 
recommendation , or favoring by the United States Government or 
any agency thereof or its contractors or subcontractors. 

This report has been reproduced from the best available copy. 

Printed in the United States of America 



Title: 

STANDARD APPROVAL PAGE 

WCH-521 
Rev. 1 

100-F and 1 00-IU-2/6 Remedial Investigation/Feasibility Study Data Quality 
Assessment Report 

Author Name: R. P. Wells 

Approval : nvironmental Protection 

7-2 C.-2ot 2.. 
Signature Date 

The approval signature on this page indicates that this document has been authorized 
for information release to the public through appropriate channels. No other forms or 

signatures are required to document this information release. 



WCH-521 
Rev. 1 

River Corridor ~] 
Closure Contract [~ 

100-F and 1 00-IU-2/6 Remedial 
Investigation/Feasibility Study 
Data Quality Assessment Report 

July 2012 

Author: 

R. P. Wells 

For Public Release 

W __ as_h_in_g_to_n_C_lo_s_ur_e_H_a_nf_or_d --•••I 
Prepared for the U.S. Department a Energy, Richland Operations Office a.a. 

Office of Assistant Manager for River Corridor 1111111'11 



TABLE OF CONTENTS 

WCH-521 
Rev. 1 

1.0 INTRODUCTION ............................................................................................ .. ....... ... .. .. 1-1 

2.0 LABORATORY QUALITY CONTROL PARAMETERS DISCUSSION ............ ..... .. ........ 2-1 

2.1 HOLDING TIMES ....... ...... ............ ... ........... ... ........... ...... ......... ....... .. .... ... .... ... .... 2-7 

2.2 DETECTION LIMITS .. .... ..... ..... .... ........... ....... .......... .... .......... .... ......... .. .. .... ..... .. 2-9 

2.3 METHOD BLANK RE SUL TS ...... ..... ......... ... ... ........ ... .. ..... .. .. .......... .. ........ .. .. ..... 2-9 

2.4 FIELD EQUIPMENT BLANK RESULTS ............ .. ... .. ... ........ ....... .... .. .... ............ 2-10 

2.5 FIELD TRIP BLANK RESULTS .. ..... .. .. .... ... .. ........ .. .. ............... ... ..... .. .. .... .. .... ... 2-10 

2.6 MATRIX SPIKE RECOVERIES ... ....... ... .. .. ..... ... ... .. .. ... .. .. ...... ...... ............ ... .. .. .. 2-11 

2.7 LABORATORY CONTROL SAMPLES .... .......... ..... ........................ .. ... ..... .. ..... 2-12 

2.8 MATRIX SPIKE DUPLICATES ......................................................... .... .. ... .... ... 2-12 

2.9 LABORATORY DUPLICATE RESULTS .. .. .. .... .... .. ............... ....... .. ............ ... ... 2-12 

2.10 FIELD DUPLICATE RESULTS .... .. ... ... .. ......... .... .. .. .. ....... .. .... .. .... ....... .... ..... ..... 2-12 

3.0 DATA USABILITY ........ ......... ... .. .. ... .... ....... ... ... ...... ..... ....... .... ....... ..... ...... .. .... ............ .... 3-1 

4.0 REFERENCES ... .. ........ ...... ..... ...... ....... .... .. .. ... .............. ... .. ......... .... .... .... ....... ....... ... ...... 4-1 

APPENDIX 

A 100-F AND 100-IU-2/6 REMEDIAL INVESTIGATION RELATIVE PERCENT 
DIFFERENCE CALCULATIONS .... .... ... .. .. .... ....... ...... .. .. .. .... .... .. ..... .... .. .... .. .... .. .... ..... ..... A-i 

TABLES 

1 . Analytical Laboratories ... .......... ......... .. ..... ... ...... ...... ........ ................. ............ ..... .. ... ...... .. 1-1 
2. Laboratory Analytical Methods. (2 Pages) ....................... ... ....... ............. ... ... ................ 1-1 
3. Summary of Sample Delivery Groups Subject to Data Assessment.. .......... .. ..... ........... 2-3 
4. Holding Times ...................... .... ... ...... .... ............. ...... .... .. ... ...... ........ ... .... ....... .. .. .. ... .. ...... 2-8 
5. Field Trip Blank and Field Transfer Blank Volatile Organic Analysis Results ... .... .... .. 2-11 
6. Field Duplicate/Split Quality Control Review ................................................... ......... .... 2-13 
7. 100-F Review Qualifiers for Inorganic Analytes ............. ................... .. .. ... .. ........ ....... ... .. 3-3 
8. 100-F Review Qualifiers for Radionuclides ...................... .. .. .... .. ......... ..... .. ... .......... .. .. .. . 3-7 
9. 100-F Review Qualifiers for Pesticides ..... .. ............... .. .... ............... ....... .. ... ...... .......... ... 3-8 
10. 100-F Review Qualifiers for Volatile Organic Compounds ... .. ... .. .... ... ....... ... .... .. ...... ..... . 3-9 
11 . 100-F Review Qualifiers for Special Extraction ................ ....................... ... .... ..... .. .. .... . 3-11 

100-F and 1 00-IU-216 Remedial Investigation/Feasibility Study Data Quality Assessment Report 
July 2012 



REVISION HISTORY 

Revision Date Reason for revision 

1 07/2012 Update review qualifiers 

0 02/2012 Initial issuance 

100-F and 100-IU-2/6 Remedial Investigation/Feasibility Study Data Quality Assessment Report 
July 2012 

WCH-521 
Rev. 1 

Revision initiator 

R. P. Wells 

R. P. Wells 

ii 



WCH-521 
Rev. 1 

1.0 INTRODUCTION 

This data quality assessment (DQA) has been prepared to support the vadose zone 
characterization component of the 100-F and 1 00-IU-2/6 Remedial Investigation/Feasibility 
Study. The DQA was performed in accordance with EPA/240/B-06/002, Data Quality 
Assessment: A Reviewer's Guide, and EPA/240/B-06/003, Data Quality Assessment: 
Statistical Methods for Practitioners. The contents of this DQA specifically address laboratory 
quality control (QC) results. The laboratory QC results were evaluated against the requirements 
and guidelines provided in the Sampling and Analysis Plan for the 100-FR-1, 100-FR-2, 100-
FR-3, 100-IU-2, and 100-IU-6 Operable Units Remedial Investigation/Feasibility Study (SAP) 
(DOE/RL-2009-43). 

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 601 OB a 

EPA Method 6020 

Mercury EPA Method 7471A 

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) 

Pesticides EPA Method 8081A 

Polychlorinated biphenyls EPA Method 8082 

Polynuclear aromatic hydrocarbons EPA Method 8310 

Gamma-emitting radioisotopes Gamma energy analysis 
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Table 2. Laboratory Analytical Methods. (2 Pages} 

Parameter Analytical Method 

Carbon-14 LSC - C-14 

Tritium LSC - Tritium 

Total Radiostrontium Gas-flow proportional counting 

Nickel-63 LSC - Ni-63 

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 

" 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 
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2.0 LABO RA TORY QUALITY CONTROL 
PARAMETERS DISCUSSION 

WCH-521 
Rev. 1 

A total of 92 sample delivery groups (SDGs) were reviewed with a combined 222 field samples 
and 758 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 Del ivery Groups Subject to Data Assessment. (4 Pages) 

Number 
of 

Sample Samples 
Delivery Site in 
Group Sample ;!: 

Delivery 
E c 

Group 0 

~ 
:, -e :;:; 

~ ,"l 

1<2163 C7790 1 1 

K2167 C7790 2 

1<2173 C7790 4 2 

K2175 C7790 1 

K2179 C7790 4 

K2182 C7790 2 1 

K2187 C7790 5 3 

1<2192 C7790 2 

K2195 C7790 3 2 

1<2230 C7792 1 

K2234 C7792 2 

K2237 C7792 1 

K2241 C7792 2 

K2250 C7792 1 1 

K2258 C7792 4 2 

1<2263 C7792 6 3 

K2275 C7792 3 

K2285 C7792 7 4 

K2297 C7792 1 

K2391 C7791 1 1 

K2406 C7791 2 

K2420 C7791 1 

K2421 C7791 1 1 

1<2477 C7791 1 

K2487 C7791 1 

K2495 C7791 1 1 

1<2502 C7791 1 

K2514 C7791 5 

1<2523 C7791 2 

K2540 C7791 4 

K2559 C7791 3 3 
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Table 3. Summary of Sample Delivery Groups Subject to Data Assessment. (4 Pages) 

Number 
of 

Sample Samples 
Delivery Site in 
Group Sample ... 

Delivery 
E c 

Group 0 

~ 
] .Q 

~ ~ 
K2564 C7791 3 

K2569 C7791 2 

K2580 C7791 1 

K2653 C7791 3 3 

J00819 C7790 1 1 

J00840 C7792 1 1 

J00915 C7791 1 1 

J01014 C7970 2 2 

J01015 C7971 2 2 

J01019 C7972 2 2 

J01059 C7970 1 1 

J01071 C7972 1 1 

K2184 C7790 1 

K2262 C7792 1 

K2536 C7791 1 

C7970 2 
K3149 

C7971 2 

K3174 C7970 2 

K3175 C7971 2 

K3200 C7972 2 

K3203 C7972 2 

C7970 1 
K3289 

C7972 1 

K3294 C7970 1 

K3295 C7972 1 

J00984 C7972 2 

J01018 C7972 1 1 1 1 

K3129 
C7970 1 1 1 

C7971 1 1 1 

100-F and 100-IU-2/6 Remedial Investigation/Feasibility Study Data Quality Assessment Report 
July 2012 

.., 
'i' 
.; 
-" 
" 2 

1 

1 

1 

Analyses Performed 
E 

·= .. 
C: E ., 

::, E e 'f g 0, ·c: ::, ~ .. ;! .. .. 0, .8 ·c: ... :2 .. C. 
0 e: ::, l'! '1' ·o e 0 ,5 

·= ii: ::, E rJl :I: 11. 

"' ::, 
at .; " " :g C: C: .. 

C: ·a ·a ., ., ., " "iii 
~ .t: .8 0 ., <( .. 

~ ~ " 0 .; >, 

::. .! 0 ~ w ~ .. .. .t: ., ., {') :I: 11. 11. 11. 

3 3 3 3 1 

Sample Authorization Form RC-188 (Water) 

1 1 

1 1 

1 1 

2 

2 

2 1 

2 1 

2 

2 1 

1 

1 

1 1 

1 1 

Sampling Authorization Form RC-194 (Soil) 

1 1 1 

1 1 1 1 1 1 

1 1 1 1 

1 1 1 1 1 1 

C: 
0 

~ 
l'! 
w .. 
w " .. ,, 

:§ ·.; ., 
-.; ID ., 

9; .. 0 
11. 11. 

3 

2 

1 1 

., 0 
C: z 
0 

~ ~ z 

1 1 

<( 

~ 

1 

1 

WCH-521 
Rev. 1 

2-4 



Table 3. Summary of Sample Delivery Groups Subject to Data Assessment. (4 Pages) 

Number 
of 

Sample Samples 
Delivery Site in 
Grou p Sample ... 

~ 

Delivery 
E c 

Group 0 

~ :S -e 
u ~ J 

C7970 7 6 6 
K3131 

C7971 2 1 1 

K3140 C7970 1 1 

K3141 C7971 1 1 

K3144 C7970 2 

K3145 C7971 1 

C7970 1 1 1 
K3148 

C7971 4 4 4 

K3154 C7972 1 1 1 

K3156 
C7970 2 2 2 

C7972 6 5 5 

K3159 C7970 2 

K3160 C7970 7 

K3162 C7971 3 

K3163 C7971 1 

K3164 C7970 2 2 

K3166 C7970 4 

K3167 C7971 1 

K3169 C7970 5 5 

K3170 C7971 2 2 

K3172 C7970 1 

K3173 C7971 4 

K3176 C7970 1 1 

K3177 C7971 4 4 

K3178 C7970 1 

K3179 C7971 3 

K3187 C7970 1 

K3188 C7972 5 

K3190 C7972 2 

K3193 C7972 1 1 

K3195 C7970 2 

K3196 C7972 6 
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Table 3. Summary of Sample Del ivery Groups Subject to Data Assessment. (4 Pages) 

Number 
of 

Sample Samples 
Delivery Site in 
Group Sample 

Delivery 
Group 

K3197 C7970 2 

K3198 C7972 6 

K3207 C7972 3 

K3208 C7972 2 

K3209 C7972 1 

K3210 C7972 3 

GEA = gamma energy analysis 
PCB = polychlorinated biphenyl 
pH = hydrogen ion concentration 
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 (EQLs). 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. 

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. 

100-F and 1 00-IU-2/6 Remedial Investigation/Feasibility Study Data Quality Assessment Report 
July 2012 2-7 



WCH-521 
Rev. 1 

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 6010B 

6 months 6 months 
EPA Method 6020 

Mercury EPA Method 7471A 28 days a 

Hexavalent chromium EPA Method 7196A 30 days 24 hours 

Anions EPA Method 300.0 28 days/48 hours b 
a 

Nitrate/nitrite 
EPA Method 353.1 

28 days a 

EPA Method 353.2 

Volatile organic 
EPA Method 8260B 14 days a 

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 a 

biphenyls 

Pesticides EPA Method 8081A 14 days/40 days a 

Gamma-emitting Gamma energy analysis 6 months a 

radioisotopes 

Carbon-14 LSC - C-14 6 months a 

Tritium LSC - tritium 6 months a 

Total radiostrontium 
Gas-flow proportional 6 months 6 months 
counting 

Nickel-63 LSC - Ni-63 6 months a 

Technetium-99 
Gas-flow proportional 

6 months a 

counting 
Americium-241 Alpha energy analysis 6 months a 

Plutonium isotopes Alpha energy analysis 6 months a 

Uranium isotopes Alpha energy analysis 6 months a 

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

EPA = U.S. Environmental Protection Agency 
ICP = inductively coupled plasma 
LSC = liquid scintillation counter 
pH = hydrogen ion concentration 

Anions with a 48-hour holding time (nitrate , nitrite, and phosphate) frequently exceeded the 
requirement by more than double, resulting in the qualification of data as "J" if the result is a 
detectable concentration or "UR" if the result is a nondetect. The delays in analyses were 
attributed to the delays between sample collection and analysis because of shipping 
preparation, sample screening for radionuclides, and shipping time. This was a consistent 
problem with the data that affected all nitrate, nitrite, and phosphate analytical results. 
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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 th is was never achieved , the pH 
results for all samples requiring analysis were flagged "J" as estimated quantities. 

2.2 DETECTION LIMITS 

Estimated quantitation limits for individual analytes and tables for specific methods are defined 
in Section 2.0 and Appendix A of the SAP (DOE/RL-2009-43). 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 radionucl ide results is 
required for exceeding the EQL, and none were applied . 

Similarly, the EQLs for iron and zinc were frequently exceeded with the quantitation limits 
achieved by the laboratory being below the action levels provided in the SAP (DOE/RL-2009-
43). For both iron and zinc, the concentrations in the field samples always were at detectable 
levels; therefore, the fact that the EQLs were exceeded was inconsequential. For field quality 
assurance samples such as field blanks, the iron and zinc concentrations were frequently below 
detection ; however, this does not affect the overall quality of the data generated for the field 
samples themselves. 

The EQLs for anions were 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 . 

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. 

100-F and 100-IU-2/6 Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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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 
the laboratory method blank, providing evidence that the discrepancy was attributed to the 
laboratory rather than the field. 

2.5 FIELD TRIP BLANK RES UL TS 

Field trip blank samples are analyzed to determine if positive results may be attributed to 
contaminants introduced as a result of the transfer of samples from the field to the laboratory. 
In addition to field trip blanks, field transfer blanks were collected specifically for volatile organic 
analysis (VOA) samples. The 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. 

100-F and 100-IU-2/6 Remedial Investigation/Feasibility Study Data Quality Assessment Report 
July 201 2 2-10 



Location 

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

Interval 
Concentration (µg/kg) 

WCH-521 
Rev. 1 

Sample 
Methylene Chloride Acetone 2-Hexanone 

Field Transfer Blanks 
C7791 1-005 B28N11 3.29 u u 
C7970 1-001 B28NM3 2.56 5.62 u 
C7971 1-003 B28VN6 2.89 6.85 u 
C7972 1-002 B29395 3.54 15.7 u 

Trip Blanks 
C7791 1-004 B28NL3 u u 6.01 
C7970 1-004 B28NM4 4.25 7.31 u 
C7971 1-001 B28VM0 1.87 5.22 u 
C7972 1-006 B293O3 u 11 .2 u 

U = undetect 

2.6 MATRIX SPIKE RECOVERIES 

Matrix spike recoveries allow for evaluation of accuracy. Measured concentrations or activities 
are compared to the known added amounts. The SAP (DOE/RL-2009-43) defines the 
acceptable recovery range as 70% to 130%, with data falling outside this range being 
flagged "J." 

The accuracy criteria provided in the SAP (DOE/RL-2009-43) are based on the initial guidance 
values for percent recoveries as defined in SW-846, Test Methods for Evaluating Solid Waste: 
Physical/Chemical Methods. As per SW-846 Method 8000 and applicable to all SW-846 
organic analyses, it is essential that laboratories calculate in-house performance criteria for 
matrix spike recoveries and surrogate recoveries. It may also be useful to calculate such in­
house criteria for LCS recoveries and for the initial demonstration of proficiency when 
experience indicates that the criteria recommended in specific methods are frequently missed 
for some analytes or matrices. The development of in-house performance criteria and the use 
of control charts or similar procedures to track laboratory performance cannot be 
over-emphasized. Many data systems and commercially available software packages support 
the use of control charts. The SW-846 outlines the procedures for the calculation of in-house 
performance criteria for matrix spike recovery and surrogate recovery. The procedures may 
also be applied to the development of in-house criteria for the initial demonstration of proficiency 
and for LCS recoveries. For organic analyses where the laboratory has defined acceptance 
criteria for matrix spike recoveries, these criteria will be used to assess the quality of the data 
rather than the 70% to 130% limits provided in the SAP (DOE/RL-2009-43). 

For tritium and carbon-14 analyses, matrix spikes are required by the method validation 
procedure, but are not routinely included by the analytical method for soil samples. Therefore, 
the tritium and carbon-14 data from soil analyses are flagged "J" as estimated quantities 
because matrix spikes were not analyzed with the SDGs. 
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2. 7 LABORATORY 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. 

2.9 LABORATORY DUPLICATE RESULTS 

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

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

2.10 FIELD DUPLICATE RESULTS 

Field duplicate results are a method by which to assess field precision. Precision is assessed 
from the analysis of a primary sample and its duplicate collected in the field. If both the sample 
and its field duplicate concentrations are greater than five times the EQL and the RPO is less 
than 30%, no qualification is required. Where direct evaluation of the sample data showed that 
a given analyte was not detected in the primary, duplicate, or split sample, further evaluation of 
the RPO was not performed. 

When an analyte is detected in the primary or duplicate/split sample, but is quantified at less 
than five times the EQL in one or both samples, an additional parameter is evaluated. In this 
case, if the difference between the primary and duplicate/split results exceeds a control limit of 
two times the EQL, further assessment regarding the usability of the data is performed whereby 
the RPO control limit will be considered as less than or equal to two times the EQL. 
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A calculation brief was prepared to assess the RPO between duplicate and split sample pairs 
(Calculation No. 01 OOX-CA-V0069). This calculation brief is presented in Appendix A. 

Ten sample pairs were evaluated, including seven soil field duplicates, two groundwater field 
duplicates, and one split sample. Based on the methodology explained in the calculation , RPOs 
were calculated for 139 analyte pairs. Of these 139 RPOs, 16 exceeded the 30% guideline. Of 
the 16, 10 were not contaminants of interest (e.g. , aluminum, calcium, silicon) and were not 
evaluated further. The remaining six RPOs were further assessed as required by the method. 
Further assessment showed that none were below the secondary parameter being quantified at 
less than five times the EQL with the RPO control limit considered to be two times the EQL. 
The remaining six 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 OQA reviewer. 

Table 6. Field Duplicate/Split Quality Control Review. 

Location Analyte 
Relative Percent Laboratory Quality 

Difference Control Issue 

C7970 1-002 Carbon-14 101.2% Yes 

Barium 37.1% No 

C7971 1-003 
Copper 42.4% No 
Manganese 39.8% No 
Zinc 42.5% No 

C7972 l-003 Barium 31 .9% No 

Further assessment showed that one of the six analyte pairs had laboratory QC issues in one or 
both (e.g. , matrix spikes or duplicate analyses that were out of specification. Those analytes 
with laboratory QC issues have been qualified as estimates by the laboratory, the validator, 
and/or the data reviewer. The remaining five analyte pairs have no apparent laboratory QC 
issues. 

Field 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, 
and pH. Table 8 presents the qualifiers for radionuclides. Table 9 lists the qualifiers for the 
pesticides. Tables 10 and 11 provide the reviewer qualifiers for VOAs and special extraction 
analyses, respectively. No qualifiers were assigned to any samples undergoing polychlorinated 
biphenyl (PCB) analyses; therefore, a table is not presented specifically for PCBs. 
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Table 7. 100-F Review Qualifiers for Inorganic Analytes. (3 Pages) 

Sample 
Sample 

Delivery 
Number E >, E E 

Group :, C: :, 
C: 0 :, E 

°Ei 
~ E ·e .5 C: ·e :, ., 

:, C. e ·.; e :, 

~ 
·i:: "O 

~ 
C. .. 0 ,~ n .'l .; m m 

K2163 826T26 J J 

826T1 8 J J J 
K2173 

826T20 J J J 

K2182 826T44 J J J 

826T22 J J 

K21 87 826T25 J J 

826T30 J J 

826T32 J J 
K21 95 

826T34 J J 

K2250 826Y79 J J 

826Y73 J 
K2258 

826Y75 J 

826Y76 J J 

K2263 826Y77 J J 

826Y82 J J 

826Y74 J 

826Y78 J 
K2285 

826Y80 J 

826Y81 J 

K2391 8 27358 J 

K2421 827369 J J J 

K2495 827630 J 

K2502 828NL3 

827370 J 

K2559 827375 J 

827381 J 

827360 J J 

K2653 827372 J J 

827374 J J 

K21 84 826T48 UJ 

K2262 826Y80 

K2536 827381 UJ J 
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Metals 
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E .. :, 
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~ e .. .. .. .!! 0 .? C: 
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Sampling Authorization Form RC-187 {Soil) 

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 

UJ J UJ 

J J UJ 

J J UJ 

J J UJ 

J J UJ 

J J UJ 

J J UJ 

Sample Authorization Form RC-188 {Water) 

Anions 

z z 
E .. .. 
:, .. .. .. ~ ~ "O "O "O :;; :! ·e '§ '§ ~ .. u 

~ ~ C: 
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J 
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0 
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Table 7. 100-F Review Qualifiers for Inorganic Analytes. (3 Pages) 

Sample 
Sample 

Delivery 
Number E >, E E 

Group :, C: E 
:, 

C: 0 E 
:, .E ~ 

C: .E :, QI .E E :, e ·.:; e 0. .,, 0. :, ? 0 J .. J c3 8 < ID ID 

828NX3 UJ 
K3174 

828NX4 UJ 

828\/WJ UJ 
K3175 

828V\N3 UJ 

8293J2 UJ 
K3203 

8293J5 UJ 

K3294 82C688 

K3295 82C6R8 

J00984 829382 J J 

K3140 828NW8 J UJ 

K3141 828VN0 J UJ 

828NR3 J J J J 
K3164 

828NR8 J J J J 

828NR5 J J 

828NR6 J J 

K3169 B28NR7 J J 

828NT5 J J 

828NM6 J J 

828W1 
K3170 

J 

828W4 J 

K3176 828NR9 J J J 

828VL9 J J J 

828VM4 
K3177 

J J J 

828VM7 J J J 

828VN5 J J J 

K3193 829386 J UJ 

828NR4 
K3197 

J J J 

828NX1 J J J 
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Sampling Authorization Form RC-194 (Soil) 

J J J J 

J J J UJ 

J J J UJ 

J J J UJ 

J J J UJ 

J J J UJ 

J J J UJ 

J J J UJ 

J J J UJ 

J J J UJ 

J J UJ 

J J UJ 

J J J UJ 

J UJ 

J UJ 

J UJ 

J UJ 

J J J UJ 

J J J UJ 

J J J UJ 
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E 
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:, .. .. ., ~ .. .,, .,, -:s .,, ., .. 

~ 
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J J J UR 
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Table 7. 100-F Review Qualifiers for Inorganic Analytes. (3 Pages) 

Metals Anions 

s 
Sample 

., .. 
z .c 

Sample " 
:, z 0. 

Delivery E e E 
., 

Number E >, E E :, 
., 

E E 
., .. 0 

Group :, C: :, ·.; " 0 :, E :, " " " .!!. .!!. .c 0 C: 0 E 
:, E "i! - E C: .c ·.; :, 

C: E .:! -0 -0 -0 0. s .E .s C: .E :, .. :, " .. .; 0. ., ·c 0 - :, C: '6 .E "§ '§ s s 0 z -~ e ·c:; e 0. -0 C: 0, ., .. .. 
~ 

~ :, 
~ 

-0 0. C: .. :c 0, C: -" 0 :i " .!.! > ] e C: 0 e !'! ·.:: .c 

~ .. 0 ~ ~ n ~ _g "l 'J ~ ~ 
0 

-& i l ;;; ;;; C: 
~ 

C: :c :, 
~ ~ 5 ~ ;:; CD CD z ui i:: ;_; CD u u:: 

829390 J J J UJ J UR UR J 
829394 J J J UJ J UR UR 
829380 J J J UJ J UR UR 

K3198 
8293C0 J J J UJ J UR UR 
8293F2 J J J UJ J UR UR 
8293H9 J J J UJ 
8293C5 J J UJ J J J UJ J UR UR 

K3210 8293C9 J J UJ J J J UJ J UR UR 
8293D2 J J UJ J J J UJ J UR UR 

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 deas1on-mak1ng purposes. 
pH = hydrogen ion concentration 
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 issue, the data should be considered unusable for decision-making purposes. 
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Table 8. 100-F Review Qualifiers for Radionuclides. 

Radionuclides 

E 
::I 0 .::; 

"" "" C: N Sample 0 en - M ..... Sample ... 00 en N 
Delivery - en M M - "" Number (/) I 

N N M I() 00 N 
.2 E M M M I 

Group I I 

E "" ::I E E N N N 
M 'C I I I ..... ca .::; ::I ::I E E E ::I I co 'ij E C: I a::: Cl) 

C: C: ::I ::I ::I 0 G) C: ·;:: 
::I .c ~ iv .c: 0 0 C: C: C: Cl) .::; - -... -~ - CJ 2 ::I ca ca ca 

~ ·;:: J ::. ~ ti: 
... ... ... 

I- z ll. ::::, ::::, ::::, 

Sampling Authorization Form RC-194 (Soil) 

J01018 B293B1 J J 

B28NW7 J J 
K3129 

B28VM8 J J 

B28NT6 J J 

B28NT8 J J 

B28NT9 J J 

K3131 B28NV0 J J 

B28NV1 J J 

B28NV8 J J 

B2B6M3 J J J 

B28NV2 J J 

B28VL6 J J 

K3148 B28VM1 J J 

B28VM5 J J 

B28VN2 J J 

K3154 B293B3 J J 

B28NT7 J J 

B28NX0 J J 

B29387 J J 

K3156 B29391 J J 

B29397 J J 

B293B7 J J 

B293O9 J J 

B293C2 J J 

K3207 B293C6 J J 

B293O0 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 

CXl 

Sample Sample Delivery Number Group 
C w 
C C 
C C 

I I 

~ ~ ~- .,,£ 

J00984 B293B2 
K3140 B28NW8 J J 

B28NR5 

K3169 
B28NR6 
B28NR7 
B28NT5 

K3193 B293B6 J J 
B29390 J J 
B29394 J J 

K3198 B293B0 
B293C0 
B293F2 
B293C5 

K3210 B293C9 
B293O2 

BHC = benzene hexachloride 
DOD = dichlorodiphenyldichloroethane 
DOE = dichlorodiphenyldichloroethene 
DDT = dichlorodiphenyltrichloroethane 

Table 9. 100-F Review Qualifiers for Pesticides. 

Q) 

Q) C: 
C: 

n, 
n, "C ... 

(..) "C .2 -... C: (..) ::c .2 .c: 
::c (..) (..) IXI .c: (..) ~ I- ::c ::c I I 

C IXI IXI n, (..) n, C: ::I 
I IXI E I E ·;:: r/l 

c:;i n, I n, C: 
I n, 'i: :!2 0 .c: n, 

~ E .c: E "C ~ .B- - Q. "C -~ Q) Q) n, n, <( C: ~- Ill .c 'tl C'l Ill C'l C w 
Sampling Authorization Form RC-194 (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 J J J J J J J J 

J 
J 
J 

Q) 

"C 
Q) ·;;: - 0 
~ Q) Q. 

"C >< ::I >, Q) w ... ti) = .c: C: ... ... .2 C: C: Q) 0 .2 .2 "C - .c: 
~ ~ < Q) .c: .c: u 

~ u u >, 
::I ::I n, n, >< r/l r/l C: C: C: 0 - -0 0 'i: 'i: 'i: Q. Q. .c: 

"C "C "C "C "C 0 0 -C: C: C: C: C: Q) Q) Q) 

w w w w w ::c ::c :::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 J J J J J 

J 
J 
J 

J = Due to a minor quality control deficiency identified during the data assessment, the associated concentration is an estimate. The data are considered 
usable for decision-making purposes. 
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Table 10. 100-F Review Qualifiers for Volatile Organic Compounds. 

VOAs 
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Sampling Authorization Form RC-187 (Soil) 

1<2523 
828N11 J UJ 
828N12 J UJ 

1<2580 828MY9 J J J J J J J J J J J 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-194 (Soil) 

J00984 8293P4 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

K3144 
828NM3 UJ UJ 
828NW6 UJ UJ 

K3145 828VM9 UJ UJ 
828NM9 UJ 
828NN0 UJ 
828NN2 UJ 

K3160 828NN9 UJ 
828NM4 UJ 
828NN1 UJ 
828NM7 UJ 
828VM0 UJ UJ 

K3162 828VN6 UJ UJ 
828W 0 UJ UJ 

K3172 828NN3 UJ 
828VL7 UJ UJ 

K3173 
828VM2 UJ UJ 
828VM6 UJ UJ 
828VN3 UJ 

K3190 
829384 UJ 
829395 UJ 

K3209 8293C3 UJ 
J = Due to a minor quality control deficiency 1dent1fied dunng the data assessment, the associated concentration 1s an estimate. The data are considered usable for deas1on-mak1ng 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 = volatile organic analysis 
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Table 11. 100-F Review Qualifiers for Special Extraction. (2 Pages) 

E 
:::, 

·e 
Sample 

0 ... 
Sample .c 

Delivery 0 
Group 

Number .... 
E C: 

E ~ E :::, -~ E :::, ·e cu :::, 
C: E > 
Cl) :::, 0 cu "C C: 

~ 
·;: "C ... >< cu Cl) 

cu J .c Cl) Cl) ai m 0 :::c --' en 
Sampling Authorization Form RC-187 (Soil) 

K2173 
B26T19 J J 
B26T21 J 

K2182 B26T45 J J 

K2187 
B26T23 J 
B26T31 J J 

K2195 B26T33 J 

K2258 
B26Y86 J 
B26Y88 J 
B26Y89 J J 

K2263 B26Y90 J J 
B26Y95 J J 
B26Y91 J J J J J J J 

K2285 B26Y93 J J J J J J J 
B26Y94 J J J J J J J 

K2420 B27356 J J J J J J J 
B27357 J J J J J J 

K2564 B27362 J J J J J J 
B27368 J J J J J J 

K2569 
B27359 J 
B27361 J J 

Sampling Authorization Form RC-194 (Soil) 

K3159 
B28NPO J 
B28NP5 J 
B28NP2 J 

K3166 
B28NP3 J 
B28NP4 J 
B28NR2 J 

K3167 B28W2 J J J J J J J 
K3178 B28NP6 J J J J J J 

B28VL8 J J J J J J 
K3179 B28VM3 J J J J J J J 

B28VN4 J J J J J J 
K3187 B28NP1 J J J J J J 

B29393 J 
K3188 B29399 J J 

B293B9 J 
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Table 11 . 100-F Review Qualifiers for Special Extraction. (2 Pages) 

E 
:::, .E 

Sample 
0 ... 

Sample .s::. 
Delivery 0 
Group 

Number ... 
E C: 

E ~ E :::, -~ E :::, .E ns :::, 
C: E > 
Q) 

:::, 0 ns "C C: 

I!! 
·;: "C ... >< ns Q) 

ns J .s::. Q) Q) ai 
<( m 0 :::c ...J U'J 

K3208 B293C8 J 

... 
Q) 

~ 
en 

WCH-521 
Rev. 1 

0 
CJ) 

I 

E 
:::, 
~ 
C: 
0 ... 
en 

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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APPENDIX A 

100-F and 1 00-IU-2/6 REMEDIAL INVESTIGATION RELATIVE 
PERCENT DIFFERENCE CALCULATIONS 
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AcrobatS.O 

CALCULATION COVER SHEET 

Project Title: 100-F, 100-IU-2, and 100-IU-6 Remedial Investigation 

Area: 100-F, 100-IU-2, and 100-IU-6 

Job No. 14655 

Discipline: Environmental *Calculation No: 0100X-CA-V0069 

Subject: 100-F, 100-IU-2, and 100-IU-6 Remedial Investigation Relative Percent Difference (RPO) Calculations 

Computer Program:_E_xc_e_l _____________ 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 aft 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. \NCH Is not responsible for the 

use of a calculation not under its direct control. 

Committed Calculation ~ Preliminary D Superseded D Voided 0 

SUMMARY OF REVISION 

WCH-DE-01 9 (05/08/2007) "Obtain Cale. No. from Document Control and Fonn from Intranet 
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CALCULATION SHEET 
Washlnptoq CIOSL/(J Hanford 

Originator P. L Benjamin '?9 Date 8125/2011 Cale. No. 0100X-CA-V006~ Rev. No.w 
Project 100-F, 100-IU-2, and 100-IU-6 Remedial lmiesflgation Job No. 14655 Checked H. M. Suttowail\US Date "f, / 
Subject 100-F, 100-tU-2, and 100-IU-6 Remedial lmiestigation Relative Percent Oi~RPD) Cateutallons · Sheet No. 1 of 1 

Summary 

~ PURPOSE: 

3 Provide documentation to support the calculation of the relative percent difference (RPD) for primary-duplicate and primary-split sample 
4 pairs from 100-F, I 00-JU-2, and 100-JU-6 operable units remedial investigation sample results, as necessary. 
5 
6 

7 TABLE OF CONTENTS: 
8 

9 Sheets I to J - Summary 
10 Sheet 4 - C7790 lnterval 4 Soil Samples 
11 Sheet 5 - C779I Interval 3 Soil Samples 
12 Sheet 6 • c:7792 Interval 5 Soil Samples 
13 Sheet 7 - c:7970 Interval 2 Soil Samples 

14 Sheet 8 - C7970 Interval IS Groundwater Samples 

15 Sheet 9 - C7971 Interval 3 Soil Samples 

16 Sheet 10 - C7971 Interval 13 Groundwater Samples 

17 Sheet II - C7972 Interval 3 Soil Samples 

18 
Sheet 12 - C7972-lnterval 6 Soil Samples 

19 
Sheet 13 - c:7972 Interval 13 Groundwater Samples 

20 

21 GIVEN/REFERENCES: 
22 
23 I) DOE-RL, 2009, Sampling and Analysis Plan for the JOO-FR-I, 100-FR-:Z, 100-FR-3, /00-IU-:Z, and 100-/U-6 Operable 
24 Units Remedial Investigation/Feasibility Study, DOE/RL-2009-43, Rev. 0, U.S. Department of Energy, Richland Operations 
25 Office, Richland, Washington. 
26 

27 

28 SOLUTION: 
D . 
30 I) Use data obtained from remedial investigation soil, aquifer sediment, and groundwater samples to perform the RPO 
31 calculations for primary-duplicate and primary-split sample pairs, as required. 

32 
33 METHODOLOGY: 
34 
35 The RPD is calculated when both the primary sample value and either the duplicate or split sample value for a given analyte are above 

36 
detection limits and arc greater than S times the target detection limit (TDL). The TDL is a laboratory detection limit pre-<lctennined for each 

37 
analytical method. The 100-F, 100-IU-2, and 100-JU-6 SAP lists laboratory performance standards as estimated quantitation limits (EQLs) 

38 
for soil/aquifer sediment samples from sampling targets in Tables 2-2, 2-3, and 2-4 of the SAP (DOE-RL 2009) for selected constituents. 

39 
Where TDL values lower than those Listed in the SAP were available, the lower values were· used. 

40 Where direct evaluation of the attached sample data showed that a given analyte was not detected in the primary, duplicate, and/or split 
41 sample, further evaluation of the RPD value was not perfunned. 
42 

43 Toe RPD calculations use the following formula: 
44 

45 RPO = [ IM•DV((M+D)12)]• 100 
46 
47 where, M = main sample value D = duplicate (or split) sample value 
48 
49 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 samples, an 
50 additional parameter is evaluated. In this case, if the difference between the primary and duplicate/split results exceeds a control limit of2 

51 times the TDL, further assessment regarding the usability of the data is performed as part of the overall quality assessment. 

52 
53 
54 55.__ ____________________________________ ________ _, 
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CALCULATION SHEET , 
Washington Cto,ur, Hffl(ord 

Originator P. L Benjamin $ Data 8/25/2011 Cale. No. 0100X-CA-V0069 _ Rtv. No.~ 
Project 100-F. 100-IU-2. and 100-IU-6 Remedial Investigation Job No.~ Checked H. M. Sulloway l~/J. Date · •-?I 
Subject 100-F, 100-IU-2, and 100~U-6 Remedial Investigation Relative Percent Diffenince (RPO) Calculations r e Sheet No. of 

Summary 

~ METHODOLOGY CONTINUED: 

3 
4 For quality assurance/quality control (QA/QC) duplicate RPO calculations, a value less than 30% indicates the data compare favorably. If 
5 the RPD is greater than 30%, funher investigation regarding the usability of the data is performed. Additional discussion is provided in the 
6 data quality assessment 
7 . 

8 

9 RESULTS: 
10 
11 The results presented in the tables that follow include the summary of the results of the RPO calculations and are for use in data quality 
12 assessment of the remedial investigation sampling. 
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 

45 
46 

47 
48 
49 
50 

51 
52 
53 
54 
55.__ _________________________________________ __, 
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Washinaton Closure H1nfon1 GALCULATION SHEET 

Originator P. L. Benjamin V'.3 Date 8/25/2011 ===-'--------
Project 100-F, 100-IU-2, and 100-1~ Remedial Investigation Job No. 14655 
Subject 100-F, 100-IU-2, and 100-1~ Remedial Investigation Relative Percent Difference (RPO) Calculations 

1 Summary (continued) 
2 
3 Relative Percent Difference Results and 
4 QA/QC Analvsls 

CTT90, CTT91, CTT92, C7970, C7970, C7971 , C7971 , 

Cale. No. 0100X-CA-V0069 

Checked H. M Sulloway Mfr:fJ-' 

C7972, C7972, C7972, 
5 Soil, Soll, Soil, Soil, Groundwater, Soll, Groundwater, Soil, Soll, Groundwater, 

Analyte Interval 4 Interval 3 Interval 5 Interval 2 Interval 15 Interval 3 Interval 13 Interval 3 Interval 6 Interval 13 

6 Duplicate Duplicate Duplicate 
&n •luclc An •luclc An•luclc 

Duplicate Duplicate Duplicate Duplicate Split Duplicate Duplicate 
An•luclc ""·"'·'· An•luclc An•lvclc An•lvclc An•luclc An ,olucic 

- - - -··--- ··- I-----½----+--= 101 .2% ----·-----· -----2.5%- -
7 Carbon-14 
8 Cesium-137 
9 Cobalt-60 

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

10 ~u~_pi~-J5~~ 
11 \:~nipium-1_54: 
12 Nickel-63 

_ _ -: __ _ _ ::-_ _ 1--~2~6.~6~%'---·I--·-=----·· _ .. ..::: _ _______ _ _:: ___ . _ _ ::._ _____ ::: ___ _ 

.. -- - - --·---+------1--1_2._5_%_~ ___ 7 __ -·- - -= -----------~--=--_ ---=-. _ - --=- -· --
- -- - - -- -- ----t-----t--1-~1_%~ - ~---- - - - -•----·•--·-- - - -------- - - - -------· 

13 Potassium-40 
- - 6.2% - -··-·--··· -- - t------------- - ------ - lf---c-"c'-"-- ½------ 1- -,-,c-=c--l------ +--,-- --- - - --- - - - ------

____ 10.3% 3.7% 12.6% 9.5% 10.5% 15.4% 5.6% 
14 Total beta radiostrontium - - 8.2% 1.8% 

-- -- --------- ------ --1- -- ---------1-----1- ----·------- ---- ----i.---- -- -->--- - 1-- - - - - 1 
15 Aluminum 0.3% 13.8% 8.5% 2.4% 51.9% ____ 1.9% 1.7% 
16 ~~m--··- 9.1% 0.2% 39.7% 7.0% 0.0%- - - 37,1% - · - 3.7% - ll---31- .9--'-%- -+-- 3-.8-%'----l----3- .5% __ 

17 Calcium --·- - ··· -·· 
18 Chromium 

19 Coppa.! .. 

~-=--·--_-__ ·-_·-_- _-_-0-.9% 18.1% 2.4%- 3:~ 0.9!o ---38.7%- - - ~ - --7.9% 4.7% 3.6% 
12.8% 1.6% 23.2% 23.0% - 16.1% - 29.9% 1.0% -· ----· -- -~-----·--·----- _______________ ,_ ___ _.,_ __ _ 
10.2% 17.9% 21 .5% 14.1% 42.4% 16.6% 20.9% - --- - ---. ---- --- f--- ------•--- --;---- ------- -- -----'---,f---- --- - 1--- --+--- --t 

20 Hexavalent chromium - 2.8% 
21 iron-·· - -·- · __ __ -··- 4.7% ·- 4.8% 1.1%-=- _1_5 __ ,-.,.-. _-.-::.-::.-::.-::.-::.-::.-::.-::.-::.~-=-·.j..----40'-"--.:..:-0c;.%.;__4 __ _____ 4 _.cc2·:.:c3...:.%;__-t---'1-".3'-'%-'----l------
22 Lead - - 25.9% - 0.0% 

• • n • - .... -•- • •-•-• ••••----- ----•----- -••-----t ---- ---t----- 1-----+-------, 
23 Ma~ne~um _ -·· _ .... _ -· . -~~- _. ~ 3~4-~ _ 0.8% 5.9% _ _ 1._4°_Yo __ l--_53_.7% _

1 
_ __ 3_.9_% _ _ -l ___ 5_.6_0

_Yo ___ q ~-- ___ !~---
24 Manganese 1.5%:.c_ 4 _ 1.:..:3,0.3:..:%-=---+--=2:.:.. 7...:.%.:__-1-_;.1...:.4.'-'4.:..:%'-·1-- - 1:.:..Bc.o/cc:.•--½---"3-"9'-'.8-'-%'--+-- - 3'-.-'-8%'-'---+--2._1-'%-+-_ 2_.4_% _ _ 1-__ S_.8_% ___ -t 
25 Pho_s.pti~~s _____ 2.1% 19.8%_ ~ 0.4% _ 7.9% 5.8% _ _,___ 1_.4_% __ 

1 
___ _ _ _ 

26 Silicon 40.6% 60.3% 29.1 % 23.0% 0.8% 
·- --------- -- ----·- - ---- ---1--- ·- - ½--- - - +--- - - I-- - - - ---

27 Sodium 5.2% 3.9% 0.1% 1.7% 
17.6% 4.7% 107.2% 34.1% 

4.9% 18.0% 7.0% - - ---·----
28 Strontium - · - - _ _ __ 2_.6_%_ -t-_ 2_6._1_% ____ 7J_°'!_ __ 

1 
__ 1_.1_%_ -t-_ _ 1.2_o/o_o __ 

0
_ 32.5% 5.2% 11 .6% 1.1% 

29 v~_ dium · - ··--- _______ 7_.2_%_ -+-_4_._1_%___ 9.8%_ -+-_ 5_.0_%_ -+---- --1-----i - -----
30 Zinc 5.6% 7.1% 1.0% 13.0% 1.7% 

21 .6% 1.6% 0.5% 
42.5% 1.3% 0.3% -- .. -- .. - - ------- ·- --

31 ~i'!3~ -- - -- ---··- - - ·---,f--- - - 1---- _ __J~~% __ --·----+---'=:...--t------+-----+-- -
32 Sulfate 15.9% 

1.2% 
3.2% 

33 
34 - = Analysis not required 

I\. 

R.,P'I> j~('>1/11 
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CALCULATION SHEET 

1 
2 
3 
4 

5 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

16 

17 
18 
19 
w 
~ 

22 
D 
M 
~ 
~ 

n 
~ 

~ 
30 
~ 

~ 

~ 

~ 

" ~ 
~ 

~ 

~ 
40 
~ 

a 
~ 
« 

I 

I 

Washington CJo•ure Hanford 
Originator P. L Benjamin ~ Date 8125/201 1 

Projact 10().F, 100-IU-2, and 100-11.i-6 Remedial lnvesllgatlon Job No.~ 
Subjact 100-F, 100-IU-2, and 10().IIJ-6 Remedial Investigation Relative Pen:ent Difference (RPO) C31gJ[allons ~ --

Ouollcat9 .&ft mMJ•. C7790 Interval 4 Soil s.mna.. 
Sampling Sample Sample Po!MalOOMO Radlum•229 Radlum--221 

Arn Numbw Data oCUo IQ I MCA ""U" I Q I MDA oCUa I QI MDA 
CTT90· ~004 B26T10 8/5110 12.2 I I 0.430 0.338 I I 0 .652 0 .513 I I 0 .652 
CTT90; ~ 

B26T07 8/5110 11.0 I I 0.526 0.280 I I 0.652 o.439 I I 0.652 
OUP 

Analval1: 
TDL 0.5 0.1 0.2 

Both> PQL? Yes (continue) No-Stoo ,JIIN"',.,. table) No-Stoo I al ~anie} 

D\Jpllcale Both >5xTOL? Yes (calc RPO) 
Analysis I RPO 10.3% 

Difference > 2 TDL 7 NotH[XJlicable No• .....,.ont,-N9 No - acceotable 

Sampling HEIS Sample Aluminum AtNnlc Barium 
Anll Number Date m ... n. ... Io PQL m~•• D PQL mn1•n I QI PQL 

C7790· ~ B26T30 8/5110 6530 I I 4.63 1.81 I I 0 .93 75.6 I I 0.46 
C7790; ~ 

B26T25 8/5110 6510 1 I 3.63 1.18 I I 0.73 69.o 1 I o.~ 
OUP ·---•: 

TOL 5 1 0 .5 
I Ba1h > POL? Yea I continue\ Yes (conUnueJ Y•• (continu•J 

D\Jplicato I Both >SxTDL 7 Yes (Cale RPO} No-Sloo •=-~• Yes (calc RPO\ 
Analysis I RPO 0.3% 9.1% 

I Difference > 2 TDL 7 Not aot11icable No - ~ able Not aooUcable 

Sampling HEIS Sample CoDDtr Hexavalent chromlwn Iron 
Ania Number Data -~" I QI PQL m .. - ... I o I PQL QI PQL 

C7790· 1-004 B~ 815110 15.5 I I 0.93 0.11 I BI 0.20 19400 I I 18.5 
C7790; 1-004 

B26T25 8/5110 14.o I I 0.73 0.13 I 8 I 0.20 18500 I I 14.5 
OUP 

- : 
TOL 1 0.5 5 

I Both> POL? Yes CconUnuel No-Stoo ,~el Yes (continue} 
D\Jplica1e I Both >SxTOL? Yes Ccalc RPOI Yes(calcRPDJ 
Analysis I RPO 10.2% 4.7% 

I Dlfferooce > 2 TDL 7 Not SIIV'l,licabfe No - --,..,,table Not aoalicable 

Silmpllng Sample Sample -· ·--ONI' Potaalum SIiicon 
Anl• Number o .. m~•- Q PQL IQ I PQL -~•• I a I PQL 

C7790· l-004 B26T30 8/5110 661 I 46.3 1050 I I 371 517 I I 1.65 
C7790; 1-004 

B26T25 8/5110 647 I ~ -3 969 I I ~ 1 180 I I 1.45 
DUP 

Anll--.:..ia: 
TDL 100 400 2 

Both> POL? Yes continua\ Yes continuG} Yes lcontlnuel 
D\Jpllcate Both >5xTDL 7 Yet lcalc RPO\ Nc>Stoa rl'IM'AnT:iblel Yee lcalc RPOl 
Analysis RPO 2.1% 40.6% 

Dtfference > 2 TDl? Not aoolicatxe No - :i.rraNAnl8 Not Qr'V'l,[icable 

100-F and 100-IU-2/6 Remedial Investigation/Feasibility Study Data Quality Assessmenl Report 
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AAIU!lllum Boron 
~•n I Q I PQL ffll'UWft IQ I PQL 
0.185 I I 0.19 0.759 I B I 1.85 

0.116 1 I 0.15 0.693 I B I 1.45 

0.2 2 
No-5 8) No-Stoa •=~~biol 

No - AN"'Antable No - acceotable 

Load Uthlum 
m I Q I PQL ~•n QI PQL 

2.10 I I 0 .46 5.61 I I 2.32 

1.86 1 I o.~ 5 .36 1 I 1.82 

0.5 2.5 
Yu Ccontinue l Yes rconUnue l 

No-Stoo •~ab&e> No-Sloo•-~- el 

No-~~e No - ~iable 

Sodium Strandum 
=••" I Q I PQL =•••IQ I ..,,. 

70:j I I 46.3 27.0 I I 0.93 

669 I I ~ -3 26.3 I I 0.73 

50 1 
Yes (continue! Yes {continue) 
Yes tcalc RPO\ Yea lcalc RPDl 

5.2% 2 .6% 
Not aoollcable Not aoollcable 

Rov0~: --9,;q;, i / I( 
5-t Na . .;:~=.c13::._ __ 

Cadmium Calcium 
=••n IQ I PQL mnn:n I Q I PQL 
0.107 I B I 0.19 4200 I I 92.6 

0 .098 I B I 0.15 4240 1 I 72.6 

0.2 100 
No-5 el Yes (continue) 

Yes lcalc RPDl 
0 .9% 

No - ac:ceotable Not Jlrv'll jcabMt 

Maaneaium M•-M 
mn1•n I QI PQL m al POL 
~ I I 69.5 275 I I 4 .63 

~90 I I 54.5 271 I I 3.63 

75 5 
Yes (continual Yes (continue) 
Yee {calc RPO) Yes (cafc RPOJ 

5.3% 1.5% 
Not appclcable Nol licablo 

Vanadium Zinc 
m-n.- IQ I PQL m_,.,_ I Q I PQL 

61 .5 7 7 2.32 ~ -7 7 7 9 .26 

57.2 I I 1.82 ~ .6 I I 7.26 

2.5 1 
Yea 4continuel Yes lcontlnuel 
Yes fcalc RPDI Yes lcalc RPOl 

7.2% 5.6% 
Notinrllcat:Me Not ..... ""'lcable 

Chromium 
~•n I QI PQL 
24.1 I I 0.19 

21.2 1 I 0.15 

0.2 
Yes (continue) 
Yes lcatc RPDl 

12.8% 
Not eaollcabie 

u- -um 
m-~- 01 PQL 

1.52 Bl 1.65 

1.35 sJ 1.45 

2 
No-Stoo r~anie) 

No - ..,..,.._,table 
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Cobalt 
m I OI ~ 
7.22 I I 1.85 

6.61 1 I 1.45 

2 
Yes !continue) 

No-Stoo•~•blO) 

No -~e 

Nlci<ol 
-~- I O I PQL 

13.9 I I 3.71 

12.5 I I 2.91 

4 
Yes (continue) 

No-Stoo r ~at:Mel 

No - Al"'r.Anl'Afll8 
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CALCULATION SHEET 
Wuh/nqfpo Closw, HID(ord m2, 

Or1glnato< P. L. Benjamin ~ Dato 8125/2011 :.= :~· :::~:~·:: ~::~~ :::::: :~:::: Relaave Pe«:ent Difference(~) ~iru~
1-i'~,,tion~.--

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 

36 

39 
40 
4 
42 
43 
44 

1 

Du0Ucat• Anal--•·: C7791 1nt.,., .. 3 Soll SamDIH 
Sompllng Semple Sample Potassium""° 

NH Numbo< Dato oCUo l O I MOA 
C7791 · l-003 827385 1112/10 13.1 0.574 
C7791 ; 1-003 

8 27368 1112/10 13.8 I I 0.525 DUP 
~-••: 

TDL 0.5 
Both> POL? Yes {continue} 

Duplicate Both >5xTDL? Yes. lcalc RPm 
Analysis RPO 3.7% 

Dtfference > 2 TOL? Not aPPlicable 

Sampling HEIS Sample Aluminum - Numb« o ... m a PDL 
C7791 · 1-003 B27372 1112/1 0 5270 I I 3.88 
C7791 ; 1-003 B27360 1112/10 6050 I I 3.88 DUP ...,, : 

TDL 5 
Both> POL? Yes lcontlnue\ 

Duplicate Both >5xTDL? Yes calc RPO 
Analysis RPO 13.8% 

Difference > 2 TDL? Not aoollcable 

Sompllng HEIS Sample C r - Number Dale -•n IQ I ""' C7791 · 1-003 B27372 11/2/10 12.2 I I 0.76 
C7791 ; 1-003 

B27360 1112/10 · 14.s I I 0.73 DUP 
~•: 

TDL 1 
I Both > POL? Vas (continual 

Duj)licato I Both >5xTDL? Yes lcalc RPO) 
Analysb RPO 17.9% 

I Diffwence > 2 TDL? Nol aor>ncable 

Sampling Semple Semple Potaaaium - Number Dale a Pill 
C7791 · Hl03 827372 1112110 788 I I 311 
C7791 ; 1-003 

827380 1112/10 844 I I 293 DUP 
... --la: 

TDL 400 
I Both> POL? Yes (continue) 

Duplicate I Both >5xTDL? No-Stoo faN"antable) 
Analyols I RPO 

Oil'fer.-.ce > 2 TOL? No - ~table 

Radium-229 
aCUa a IIDA 
0.428 I I 0.882 

o.239 1 I 0.882 

0.1 
No-Stoo(arr~table) 

No -=-table 

Atwnlc 
mnlkn I Q I PQL 

1.51 I I 0.78 

2.07 I I 0.73 

1 
Yes continue\ 

No-Suxi 1a =- tabfe) 

No. :1rrAntable 

Iron 
~•• I Q I POL 
181 00 I I 15.5 

16900 I I 14.7 

5 
Yes tcontlnue) 
Yes calc RPO\ 

4.8% 
Not aPOlicable 

S&Ucon 
m a PQL 

323 I I 1.55 

802 I I 1.47 

2 
Yes {continual 
Yes lcalc RPDl 

60.3% 
Not al"ltlllc;able 

100-F and 100-IU-216 Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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8ar1um 
mnnrn IQ POI 
84.0 I I 0.39 

63.9 I I 0.37 

0.5 
Yes rcontinuel 
Yes {calc RPO) 

0.2% 
Not aooHcable 

Luci 
=•• I QI -M 
2.74 I I 0.39 

2.44 I I 0.37 

0.5 
Yes (continue) 

No-Stoo 1~ble\ 

No-~table 

Sodium 
m a PQL 

324 I I 38.8 

337 I I 36.6 

50 
Yes (continue) 
Yes lcalc RPDl 

3.9% 
Not .IDOIK'.iilble 

Cale. No. 0100X-CA-V0069, ~~ 
Chocked H. M. SulkmaL/Jli 

Bervtlium Baron 
m=•n Q PQL m a POL 
0.168 I I 0.16 0.566 I 8 I 1.55 

0.183 I I 0.15 0.824 I 0 I 1.47 

0.2 2 
Yes (continue\ No-SID<> •==tablel 

No-Stoo 8u::HUtat>,e) 

No - acceotable No- arr---.table 

Ltthlum Mat1nu:lum 
mnnrn I Q I P<>I ffllVWft I QI PQL 

5.50 I I 1.94 3400 I I 58.3 

7.02 I I 1.83 4300 I I 54.9 

2.5 75 
Yes (continue) Vas (continue) 

No-Stoc f !IIY"-AN9) Yes lcalc RPO) 
23.4% 

No - ar~table Not an!'>licable 

Strontium Tin 
a PDL m a ~ 

24.0 I I 0.78 2.24 I BI 7.77 

31 .2 I I 0.73 2.08 I 0 I 7.33 

1 10 
YH (continue) No-Stoo Carrantablel 
Yes tcalc RPCl 

28.1% 
Not aooik:able No- table 

Rov0: ~ 't, j 
ShMt No. ~5~ol~13~._-

Cadmium Calcium 
m ... nr ... IO I ""' m,.,.,_,, I 0 I pQL 

0.101 I B I 0.18 3270 I 77.7 

0.096 I B I 0.15 3920 1 I 73.3 

0.2 100 
No-Stec {ar.r.Antabk,) Yes {continue} 

Yes fcalc RPO\ 
18.1% 

No • &rrMntable Not aoollcable 

Man .......... Mol----num 
m a PDL l a POL 

225 I I 3.88 0.769 I B I 1.55 

257 I I 3.68 0.751 I B I 1.47 

5 2 
Yes (continue) No-Stoa {arr..-ru1ble) 

Yes (calc RPO\ 
13.3% 

Not icable No - table 

Vanadium Zinc 
m .. ,., .. ID I POL ma/ko IQ I -M 

45.4 1.94 29.7 I I 7.77 

47.3 I I 1.83 31 .9 I I 7.33 

2.5 1 
Yes {continue) YH {continue) 
Yes (calc RPO) Yes {Cale RPO) 

4.1% 7.1% 
Not aoolk:able Not aooticable 

Chromium 
-•••IQ I l>DI 

19.1 I I 0.18 

18.8 I I 0.15 

0. 2 
Ye.s (continue 
Yes (calc RPO) 

1.6o/1 
Not SDOllcable 

Nickel 
m .. ,., .. I 0 I -M 

12.7 I I 3.11 

10.0 I I 2.93 

4 
Yes continue\ 

N~too table 

No - :aN"---...ble 

WCH-521 
Rev. 1 

Cobol! 
=•n Q PQL 
4 .44 I I 1.55 

5.13 I I 1.47 

2 
Yes rcontlnuel 

No-S a tablel 

No - arr--,table 

p """' ~•• I QI PQL 
586 I I 36.8 

715 I I 36.6 

100 
Y• s (continue) 
Yes lcalc RPO) 

19.8% 
Not applicable 
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CALCULATION SHEET 
WtshJngfpn Closure HIOford 

Orlglnat0< P. L. Benjamin 2:\7 Date 8/25/2011 
Project 100-F, 100-IU-2, and 100-IU-6 Remedial lnvesliga1ioo Job No. ~1~4655=---
Subject 100-F 100-IU-2 and 100-IU-6 Remedial lnveotlQatlon Relative Pen:ent Oifference (RPO) ca1culalions 

1 n.·-Ucate An ,k..i.- : C7792 ln
1
terval 5 Soll Sam--

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 

Sampling 
ArH 

cn92· Hl05 
Cn92; Hl05 

OUP 

·-·-'•: 
I 

Duplicate r 
Analysis I 

r 

S.,,pUng 
Arla 

C7792· l-005 
cn92: Hl05 

OUP ···-••: 
' Duplicate I 

Analysis I 
I 

Sampling -· C7792· 1-005 
C7792; 1-005 

OUP 
--••: 

Duplicate. 
Analysis 

Sampling 
Area 

C7792· 1~ 
C7792;1~ 

OUP 

Duplicate 
Analysis I 

I 

Sample S.,,ple 
Number De 
826Y65 8123110 

B26Y61 8/23110 

TOL 
Both> PQL? 

Both >5xTDt..? 
RPO 

Difference > 2 TDL? 

HEIS Sample 
Number Dai. 
826Y78 8123110 

B26Y74 8/23110 

TDL 
Both> PQL? 

Both >5xTOL? 
RPO 

Difference > 2 TDl? 

HEIS Sample 
Number Dai. 
B26Y78 8123110 

826Y74 8/23110 

TDL 
Both> POL? 

Both >5xTOL? 
RPO 

Difference> 2 TDL? 

Sample Sample 
Number De 
B26Y78 8/23110 

B26Y74 8123110 

TDL 
Both> POL? 

Both >5xTDL? 
RPO 

Difference > 2 TDL? 

Potmfum-40 Radlum-22t 
""U• IQ I IIDA ""Vo I Q I IIOA 
13.5 I I 0.402 0.382 I I 0.652 

11.9 I I 0.525 o.404 I I 0.652 

0.5 0.1 
YH !continue\ NO-Stoa ,-~e, 
Yes (ca.le RPO) 

12.6% 
Not lcable No -~t-

Afwnlnum ArNnlc 
m-,..,. IQ I PQL m ... - .. I a I PQL 
5540 I I 3.68 1.68 I I 0 .74 

5090 I I 4 .14 138 I I 0 .83 

5 1 
Yn (continue) Yes (continue) 
Yea lcalc RPOl No-Stoo •~""blel 

8.5% 
Not~ icable No . ar,ra,vanie 

C r Iran 
--101 - m,..,.,. .. Io I POL 
14.4 r 0.74 1noo 1 I 14.7 

11.6 I I 0.83 17900 I I 16.5 

1 5 
Yes (contlnuel YH (continue) 
Yes lealc RPOl Yee lcalc RPO\ 

21 .5% 1.1% 
Not aoolicable Not annile&ble 

Po-um SNlcon 
-~-IQ I PQL --~- I a I POL 

888 I I 294 384 I I 1.47 

590 I I 331 515 I I 1.65 

400 2 
Yes l contlnuel Yes Ccontinuel 

No-S·-- Yea l calc RPO\ 
29.1% 

No ---- Not - -

100-F and 100-IU-2/6 Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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R•dlum-221 
oCUa IQI IIOA 
0.633 I I 0.193 

o.592 I I 0.268 

0.2 
Yes (contlnuq) 

No-Stoo• ~ -tablel 

No - arr---::r.ble 

Barium 
mnlka I QI PQL 

40.4 I I 0.37 

60.4 I I 0.41 

0.5 
YH (continue) 
Yes l calc RPOl 

39.7% 
Not ""~k:able 

Laad 
m-•- Io I PQL 

2.41 I I 0.37 

2.1e I I 0.41 

0.5 
Yes lcontinu.l 

No-Stoo ,_.,._...-..ie\ 

No----

Sodium 
m-•- IQ I PQL 

287 I I 36.8 

292 I I 41 .4 

50 
Vas lcontinuel 
Yes lcalc RPO} 

1.7% 
Not '"~icable 

Cale. No. 0100X-cA-V0069 , 

Checked H. M. Sullowa@l•h$ 

Bervltlum Boron 
m..,.,.,. I QI PQL --'ka IQ I POL 
0.196 I I 0.15 0.561 I B I 1 .47 

0.1n I I 0 .17 0.466 I B I 1.65 

0.2 2 
Yes {continue) No-Stoo•~~blel 

No-Stoa •--le) 

No • _...._..table No · __,.._,table 

Lithium Maaneslurn 
m ......... I Q I PQL -~- I QI PQL 
6.21 I I 1.84 3540 I I 55.2 

4.87 I I 2.07 3570 I I 62.0 

2.5 75 
Yn {continue) Y•• CcontJnue) 

No-Stoo •--1e1 Yu lcalc RPO\ 
0.8% 

No-=-able Not aoollcable 

Strontium Tin 
m-• ... IC I PQL Q POL 
20.1 I I 0.74 1.25 I BI 7 .38 

21.1 1 I 0.83 1.39 I BI 8.27 

1 10 
Yes l conUnuel No-Stoo•-lel 
Ye.s !calc RPOJ 

7.7% 
Not aootlcable No - • 

Cadmium 
'Q< PQL 

0 .099 I B I 0 .15 

0 .114 1 Bl 0.17 

0.2 
N<rSlnn ,_,___,...,.bte, 

No • ----table 

11------
Q PQL 

263 I I 3.68 

256 l l 4 .14 

5 
Ye• l continue\ 
Yes l calc RPO' 

2.7% 
Not annlicable 

Vanedlwn 
IQ I PQL 

46.6 I I 1.84 

51 .4 7 I 2 .07 

2.5 
Ye•f conUnue\ 
Yes lcalc RPOl 

9.6% 
Notaoollcable 

Rev. No.=:'" J 
Date __lL>i / 1 I 

SIMet No. _,,6c,rl::...1:..,3:__ __ 

Calcium 
__ ,.__ l Q -T rin.l 

3400 I I 73.6 

3320 I I 82.7 

100 
Yes /continue\ 
Yesf calc RPOl 

2.4% 
Not anniicable 

11-' ·~num 
n PQL 

1.10 Bl 1.47 

0.717 sl 1.65 

2 
No--Stno ,_.__-..., 

No - -'able 

Zinc 
n ""L 

30.6 I I 7.36 

30.3 l l 8.27 

1 
Y1&7 continue\ 
Yes lcalc RPDl 

1.0% 
~a,v, icable 

Chromium 
m-n.- IQ I PQL 

13.0 I I 0 .1 5 

10.3 1 I 0.17 

0.2 
Yes /continue \ 
Yes leak: RPOI 

23.2% 
Not-lcable 

Nicka! 
m_,.__ IQ I PQL 

10.2 I I 2.94 

8.08 I I 3.31 

4 
YH lcontlnuel 

NcrStnn , .,.,....._..,, .,,,ble\ 

No • ~tat>te 

WCH-521 
Rev. 1 

Cobalt 
mnlkn Io I PQL 

4.68 l 1.47 

5.15 I I 1.65 

2 
Yes (continue 

No-Stoo •---• 

No •C>l'rAN',:aN9 

---· --~- IQ I POL 
531 I 38.8 

533 I I 41 .4 

100 
YH (continual 
Ye•lc.alc RPm 

0.4% 
Not~icable 
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CALCUU. TION SHEET 
W11hlnatoo ctosur, fflnford 

Or1glnatot P. L BenjllffWl ~ O..la 812512011 
Project 100-F 100-IU-2, and 100-11.1-6 Remedial lrwest!pation Jab No.~ 

Subject 100-F 1Q0.4U-2, and 1(».IU-e Remeclal Investigation Re4ettve Percenl: Difference {RPO) CaloJlatlon$ 
1 0 ICD Anal • - C1070 lntarval 2 Soll ,_ 
3 ..... 
-4 C7;70: 1--002 
.5 C7970; l-002 

DUP 
6A 

35 .. 
37 .. 
3. 
40 
41 
42 
43 .. 
45 .. 
47 .. 
4. 
50 ., 

........ ..... 
cnro-1-002 
C7970; l-002 

DUP 
Anatv.ts: 

lluplcote -........ ..... 
C7a70: l--002 
C7D70; l-002 

DUP 
&--1a: 

I 

I 52 
53 
54 

55 

Ouplbt• I - I 
I 

828NT7 '2/W11 

828HXO 2/9111 

Tl)l 

Boal > POL? 
Both >SxTDL? 

RPO 
Diff.-.nce > 2 TIX.? 

HEIi ....... ·- Doto 
828t-R4 2/W11 

B28NX1 2/W11 

TOL 
Both> PCIL? 

Both >SxTOl? 
RPO 

Diff-enoe > 2 TOI.. 7 

HEIi ....... ·- Doto 
8215NR• 2111111 

B28NX1 2111111 

TDL 
Both> POL? 

Boch >5xTOL? 
RPO 

Oin.r.nc.>2TDL? 

....... -- a.. 
B28NR4 2111111 

B28NX1 2/9111 

TDL 
Both> ?Ql? 

8ott'l>5xTOL? 
RPO 

Offfefence > 2 TOL? - -- .,... -· 2/9111 

92IINWll 2/9111 

TDL 
Both> Pal? 

Both >5xTOL? 

RPO 
OlfferencA > 2 rot.? 

.... 
18.0 

5700 

5050 

10300 

17600 

s ........ -- Q PQL 
11.a 0.07 

10.0 I I 1.05 

1 
Y•s continue 
Yu calc RPO 

1.1% 
Not -,...,..,.. I Q I PQL 

12 .2 i•J I 12.5 

7.91 I, I 10.-4 

20 

No-5.,.(...._,,,.) 

No-~ 

Tin v ........ 

Q PQL Q PQL 
1.215 9 8.6i 38.. 1.87 

1.62 I• I 10.5 .... I I 2.112 

10 2.5 -~·-~--· Yn (contlnu.) 
Yes calc RPO 

'·°" No- - Not 

......,..,.chlortde 
,_,_ I Q I PQL 
2.28 I J I 6.25 

1· .. I JI 5.20 

5 

No-Stop (acceptable) 

No-~ 

100-F and 100-IU-2/6 Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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Zinc 

Q 

137 

150 I I 
1 

Cale. No. 0100X-CA·V0069 

ChockodH. M. Subey @,&') 1/ • 
Europium-154 

Chlon<IO 

PQL Q ~ .... 2.e 8 5.1 

10.5 3.0 I BI 5.1 

2 
Ytt contln!.M No-Stoo 
Ya calcRPO 

13.0% I 
Not No- -

Rev.No.~- . 
Date . -;,I / 

ShNt.No. 7<:i 3 

NICMl-6S 

NHmo 
Nttrogan In Nttrlta and ....... 

Q POL Q = 
17.3 5.1 4.40 I I 0.52 

21 .5 I I 5.1 3.4D I I 0.51 

2.5 0.75 
YH continuti Ytt conUnu• 
Yn calc:RPO 

21 .8% 
NotaDDlk:able No -

Sulfate 
___,,_ 

Q POL Q = 
1850 I D I 250 7.93 I 0 1.37 

2110 I ol 250 7 ... I O I 1.30 

5 16.5 Yul: Yn continue 
Vos No-5 

Not No -

Trfflum 

---Q ~· 
5 .811 JO 1.37 

5.22 I Joi 1.30 

16.5 
Yes continue 

No-
I 

WCH-521 
Rev. 1 
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CALCULATION SHEET 

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 

Washlnaton Clo..,,., /1fnford 
Originator P. L. Benjamin S1'iz Date 8/251201 1 

Project 100-F, 100-IU-2, and 100-IU-6 Remedial Investigation Job No. 14655 
Subject 100-F 100-IU-2 and 100-IU-6 Remedial lnvest!Qation Relative Percent Dlff81ence (RPO) c a1""cu""1a"'tio~ ns---

DuDllcate Analwla : C7970 Interval 15 Groundwater Samples 

Sample Sample 
Tolal beta 

5'1mpllng radloatrontlum - Number Dato DCI/L I Q I IIDA 
C7970· 1-015 828NX5 2/14111 219 I I 0.949 
C7970; 1-015 

B28NX6 2/14111 215 
I 1 o.884 OUP 

AnaJYa1a: 
TDL 2 

Both> POL? Ye• {continual 
Duplicate Both >SxTDL? Yes (calc RPO) 
Analysis RPO 1.8% 

Difference> 2 TOL? Not aC:Oicable 

Sampling HEIS Sample All#lllnum Barium Boron - Number Date ·-· IO I POL ·-· IQ I PQL .. ~,. IQ I POL 
C7970· Kl15 B28NX3 2/14111 25.4 I BI 50 41 .7 I I 2 31 .9 I I 10 
C7970; 1-015 

B28NX4 2/14111 24.7 I BI 50 41 .7 I I 
2 33.2 

I I 10 DUP 
AnalY11la: 

TDL 50 5 20 
I Both> POL? No-S el Yes (continue} Yea (continue) 

Duplicate I SOU, >5xTDL? Yes (calc RPO) No-S lel 
Analysis I RPO 0.0% 

I Difference > 2 TOL? No-At".rQFVable Not AfV'Uicabt8 No - acceotable 

Sampling HEIS Sample Molybdenum Nickel Phosphorus - Number Date ua/L IQI PQL ua/L IQ I PQL ua/L IQ I PQL 
C7970; 1-015 B28NX3 2/14/11 2.02 I I 2 1.86 I BI 5 50.2 I I 50 
C7970; 1-015 

B28NX4 2/14111 3.48 
I I 

2 1.52 I B I 5 52.4 
I I 

50 DUP 
Analval• : 

TDL 20 40 100 

Both> POL? Yee (continue) No-Stop (aa:eptable) Vas (continue) 

Duplicate Both >SxTDL? No-Stop (acceptable) No-Stop (acceptable) 
Analysts RPO 

Difference > 2 TDL? No-ace<!Olable No- acc.eotable No - acceptable 

100-F and 100-IU-2/6 Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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Cale. No. 0100X-CA-~ ., 
Checked H. M. Sul loway =-~s 

Calcium Chromiwn 
"~" IQ I PQL un/L IQI PQL 

57600 I I 100 0.839 I B I 2 

51100 I I 
100 1.10 I B I 2 

1000 2 
Yes {continue} No-Stoo cacceotallle) 
Yes {calc RPO) 

0.9% 
Not aolllicable No- .:arrAnT.:able 

Potaulll'l'I Slllcon 
ua/L IQ I PQL ualL IQI PQL 

3070 I I 500 9480 I I 50 

3140 
I I 

500 9540 
I I 

50 

4000 20 
Yes (conttnue) Yes (continue) 

No-Stop (ecceptable) Yu l calc RPO) 

0.8% 

No - accentable Not aoollcable 

R••o:~/t / 
Sheet No. ~"s°~bi"if 1~S __ _ 

Cobalt Iron ·-· I Q I PQL ·-· I a I POL 
0.675 I B I 2 192 I I 50 

0 .889 I B I 2 192 I I 50 

20 50 
No-Stop racceotable) Yes (continue} 

No-Stoo :arr.Anl~el 

No - J:arran.table No - ~:.ible 

Sodium Strontium 

~g/1. I QI PQL ualL I Q I PQL 
81BO I I 100 252 I I 5 

8170 
I I 

100 249 
I I 

5 

500 10 

Yes (continue) Yes (continua) 

Yes (calc RPO) Yes (calc RPDI 

0.1% 1.2% 

Not applicable Not applicable 

Ma neslum 
un/L 01 POL 

14000 I 100 

13800 I 
100 

750 
Yes (continual 
Ye• (calc RPO) 

1.4% 
Not=™lcable 

Vanadum 

~ail IQI PQL 

8.07 I I 5 

8.19 
I I 

5 

25 

Yea (continua) 

No-Stop (acceptable) 

No • acceptable 

WCH-521 
Rev. 1 

ManaaneM 
ua/L 101 PQL 
97.8 I I 2 

96.1 
I I 

2 

5 
Yes (continue) 
Yes (calc RPDI 

1.8% 
Not~~-

Zinc 
ua/L IQ I PQL 

58.4 I I 20 

57.4 I I 20 

10 

Yes (continue) 

Yes (calc RPO) 

1.7% 

Not aoolicable 
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CALCULATION 81-fEET 

14 

15 

16 

a .. pang Sunp1o s.mp1o 
AIM Number Data 

SampUng -C7971: 1-003 
C7971 ; 1-003 

CUP 

B28VN2 2/11/1 1 

828VM5 2/11111 

TDL 
Boch> POL? 

Both >5xTDL 7 
RPO 

Oitltrenoe > 2TDL? 

H!.11 Sample 

Nu- °""' B281/NO 2/11/11 

828VM7 2/11111 

7 Ana-69.: 
18 
19 

20 
1 

35 

36 
37 

1 

36 

39 

<O 
4 

<2 

•3 ... ., 
•• ., .. 
49 

50 
61 
52 

53 
5< 

55 

I 

~ I -·· I I 

Oupllal1a -
Sampling ..... 

C7971;1.Q03 
C7971; l-003 

CUP --, 
Ooplica• -
S..pllng ..... 

C7971: l-003 
C7971; l-003 

CUP 
~~, 

I 
Oupllallo I 
Analysis 

I 

TI>I. 

8olh > POL? 
Both>5XTOL7 

RPO 
Oifferanoa > 2 TIX.? 

HEIS s .. p1e ·- Dote 
B26VN5 2/11111 

828VM7 2/11/11 

TI>I. 
Both> POL? 
Both>SxTOL.7 

RPO 
Olftentnoe>2TOL? 

Sample Sample .... .., o ... 
828VN5 2/11/11 

82SVM7 2/11111 

TI>I. 
Balh>PQL? 
Both >&xTDL? 

RPO 
Olfferenol>2TDL7 

Sample ,...,.. ...._ .,... 
B28VN3 2/11111 

B28VM6 2/11111 

TI>I. 
Both> POL? 

Boch >SxTDL? 
RPO 

Otl'f9tef'IC4I > 2 TOL? 

Alundnwn -~ ""''"" mnnrn 1 Q I PQI. fnftllrn I Q I PQL -• IQI P0I. 
6070 I I .... 1.27 l I 0.69 <0.9 I I o ... 
3670 1 I 3.n 1.01 1 I 0.74 28.1 I I 0.37 

• 1 0.5 
YH(continue) v .. (contlnu•) Yes (<;0ntlnu•) 
v .. {calc RPO) 

__ , ___ , 
Yes lcaJc RPOl 

51.~ 37. 1" 
Not1nflllr'Abk9 No · .....-..ble .... -

16800 

11200 

Not 

Sodium "'"'"11um Tin 

mn111n I Q I PQL rn~"' I QI PQL m.-.. IQ I PQL 

3•9 I I .... 26.5 I I 0 .89 1.93 I BI 15.87 

227 I I 37.2 19.1 I I 0 .74 1.71 I BI 7 ... 

50 1 10 
Yn (cont inue) Yu (continue) No-Slop (_,,le) 

Nn-.."'1'nnl•c:c:eptal:Me) Yn (calc RPO) 
32.6'1 

Yn - nNnfurther Nota,.,,_..ble No-8COtptable -unnra \ Q I PQL 

3.92 I BJ I 10.0 

4.87 I BJ I 11.fl 

20 

No-Slop (~ ) 

No - acc.p111tM 

100-F and 100-IU-216 Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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Cale. Ho. 0100X.C,...V0069 
Checluld H. M. Sul-y µ(/1,g 

0.262 

Borylllum Soron 
_,,,.IQ I PQL -• IQI PQL 
0.165 I I 0 .18 0.810 I B I 1.n 

0 .1 20 I B I 0.15 o.m I al 1.49 

0.2 2 

No-Slop(--~) ~,ac:ceptable} 

No • accep<able No---·-

Vanadium Zinc 

mn11<n I Q I PQL -• !QI PQL 

4O.S I I 2.22 35.1 I I 8.87 

32.8 I I 1.B6 22.8 I I 1 ... 

2.5 1 

v .. (contlnu.) Y .. (conttnue) 

Yn(calc. RPO) YHlcalc RPm 
21 .6% 42.5% 

Nolao-•~ Nola-

Cadmium Colclum Chromium 

m""'"' I Q I PQL -• IQ! PQI. m,.,..,. IQ I PQL 
0.052 I B I 0.18 5120 I I 68.7 6.85 I I 0.18 

0.05< I B I 0.15 = I I 74 .• 583 1 I 0.15 

0.2 100 0.2 

No-Slo••~ Yu (continue) Vas (continue) 
Y~ Ccak: RPO\ '1'H (ulcRPO) 

38."' 16.1% 
No - acoeotable Noc.1....a.-,_ NotapnllMU'lle 

..... 
37.2 

Chloride - Nltrotg9n In NN:rtta and -m,.,., .. I Q I PQL -nr .. IQ I PQL mn11r .. IQ I PQL 
2.4 I BI 5.1 16.6 I I 5.1 3.14 I I 0.51 

2.3 I• I 5 .3 16 .• I I 5.3 3.27 1 I 0.53 

2 2.5 0.75 

-•~l Yu (continue) Yu (contlnu•\ 

Yu (calc RPO) --...uv'! (arranr-, 
1.2% 

No-.,.,...,.,.bhl Nota........._bte No-......-anr-'"blo 

c--mn111:n J Q I PQL 

5.42 I I 1.n 

3.., I I 1.48 

2 

YH (contlnuel 

- {occop1oble) 

No -a~ 

m 
69e 

••1 

aoco 

Su-

fflftllln I Q I pQL 

16.1 I I 5.1 

14.9 I I 5.3 

5 

Y•• lcontfnu•) 
No-Smn , ___ blel 

No--

Copper 

-·· 101 PQL 

13.7 I I 0.89 

8.91 I I 0.74 

1 
Yes (contlnu•) 
Yes (ca&e RPO) 

42 . .f" 
Nol•-

le 

WCH-521 
Rev. 1 
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27 

26 
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32 
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W•fhlnqton Closunp Hanford 
Originator P. L. Benjamin fS3 Om 8125/2011 

Project 100-F, 100-IU-2, and 100-IU-6 Remedial lnvestigatlon Job No._14655=~--
Subject 100-F 100-IU-2 and 100-IU~ Remedial lnvestiga1Jon Relative Perc,,:il Difference(RPD) Calculations 

Duolica Analvtrla; C7971 l~t.rval 13 Grou-Sanolu 

Sample Sample 
Tobi bebl 

Sampling radfoatrontlum 
Ania Nl.Stlblr Daw oCUL I Q I IIDA 

C7971 · H l 13 B28W9 2/15111 8.51 I I 0.505 
C7971 ; 1--013 

B28VW2 2/15111 7.99 I I 
0.500 DUP 

Ana-•: 
TOL 2 

Both> Pal? Yes (continue) 
Duplicate Both >5xTDI.? ~Stoo ,:arr__,,.2n1e) 
Analysis RPO 

Difference > 2 TDL 7 No - ~,.,,e 

Sampling HEIS Sanple AJumlnum Arsenic Bartum 
Ania Number Data uo/L I QI PQl ·-· IQ I POL unlL Io I PQL 

C7971 · 1-013 B28VWO 2/15111 37.4 I BI 50 5.22 I BI 10 105 I I 2 
C7971 ; 1-013 

B28VW3 2/15111 42.0 I BI 50 2.52 I BI 10 109 I I 2 DUP 
An~: 

TDL 50 10 5 
I Both> POL? No-Stop,~,ableJ No-Stoo 1.-:r.-- able> Yes !continue) 

Duplicate I Both >SxTDL? Yes tcalc RPO\ 
Analysis I RPO 3.7% 

I Oiff..-ence > 2 TDL? No-::IIY'--.tatMe No - ,::.r,rAn~e Notaooable 

Sampling HEIS Sample LNd Ulhklm Magnoalum 

Ania Number Dahl _,_ 101 PQL un/1 101 PQL uo/L 101 PQL 
C7971: l-013 B28VWO 2/15111 8.38 I BI 10 24.0 I I 20 32800 I I ,oo 
C7971 ; ~013 

B28VW3 2/15111 6.89 I BI 10 24.2 
I I 20 34100 1 I 100 DUP 

Anal\111.m: 
TOL 5 25 750 

Both> PQL? No-Stop (acceptable) Yea (continue) Yes (continue) 
Duplicate Both >5xTDL? No-Slop {acceptable) Yes (calc RPO) 
Analysis RPO 3.9% 

Diff..-ence > 2 TOI.? No-~Mle No - aN'"AntAh.19 Not 800lical>le 

Sampling HEIS Sample SOdlum Strondum Vanadium 

Ano• Number Dahl ua/L 101 PQL uoiL 10 1 PQL UCI/L IQ I PQL 
C7971; 1--013 828VWO 2/15111 49600 I I 100 1120 I I 5 21.0 I I 5 
C7971; 1-013 

828VW3 2/15111 s2100 I I 100 1180 I I 5 21 .3 
I I 

5 DUP 
Analw.l9i: 

TDL 500 10 25 

Both> POL? Yes (contjnue) Yes (continue) Yes {continue) 
Duplicate Both >SxTDI.? Yea (calc RPO) Yes (calc RPO) No-Slop (acceptable) 
Analysis RPO 4.9% 5.2% 

Difference > 2 TOI.? Notapolable Notapplable No • acceptable 

100-F and 100-IU-216 Remedial lnvestigation/Feasibility Study Data Quality Assessment Report 
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Cale. No. 0100X-CA-V0069 

Checked H. M. Sulloway_)J~•) 

Boron Calcium ·-· Io I PQL ·-" IQ I POL 
76.6 I I 10 126000 I I 100 

79.4 I I 10 131000 1 I 
100 

20 1000 
Yes (continue) Yes {contlnue) 

No-Stoo •-table\ Yea lcalc RPO\ 
3.9% 

No--table Not aoodcat>ie 

Manganese Motybdonum 

""" I 01 PQL ,~JI IQ I PQL 
156 I I 2 5.23 I I 2 

162 I I 2 4.39 I I 2 

5 20 

Yes (continue) Yes (continue) 
Yes (calc RPO) No-Slop {acceptable) 

3.8% 
Not applicable No • acceptable 

Zinc 

~ I 01 PQL 
35.8 I I 20 

40.9 
I I 

20 

10 

Yes (continue) 
No-Slop (acceptable) 

No • acceptable 

Chromium Cobalt 
unlL IQI PQL ·-· IQ I PQL 
1.53 I BI 2 0.609 I B I 2 

1.26 I BI 2 o .897 1 a 1 2 

2 20 
No-Stoo - ~ ablel No-Stoo 1;.a: [:Hl}IHbl8) 

No - acceotable No-::M"rAnl::anae 

Nickol Phosphorua 
un/1 I 01 POL """ IQ I PQL 

2.21 I B I 5 23.3 I BI 50 

2.41 I BI 5 25.1 I B I 50 

40 100 

No-Stop{acceplable\ No-Stoo (acceptable) 

No-acceptable No • acceptable 

C= r ·-· 0 P0L 
3.21 B 10 

4.66 B 10 

10 
No-Stop•-=•) 

No - arranrable 

Potaulum 
ua/L IQI P0L 
7800 I I 500 

8160 
I I 

500 

4000 
Yes (continue) 

No-Stop (acceptable) 

No-~AN9 

WCH-521 
Rev. 1 

Iron ,_,. IQ I POL 
102 I I 50 

111 
I I 

50 

50 
Yes (conUnue\ 

No-Stoa ,-·-r.Ann1ble) 

No - ArrAr ran1e 

SIiicon 

IJG/1. 101 PQL 
18800 I I 50 

19500 1 I 
50 

20 

Ye• (continue) 

Yes (calc RPO) 

4.7% 

Not aopllceble 
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21 
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23 
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Washington ctosw, HanfOl'd 
Originator P. L. Benjamin f:o Date 8/251201 1 

Project 1~F. 1~IU-2, and 1~IU-6 Remedial Investigation Job No. 14655 
Subject 1~F 1~IU 2 and 1~IU-6 Remedial Investigation Relative Percent Difference (RPO) cai,-cu...,1""att'"on--s--

Spilt Analvsla - C7972 lnterv.i 3 Sou Sarnotu 
Sampling Sample Sample Potaaalum~ Radlum-226 Radlum-228 

Area Numbor Date nCUn IQ I MDA DCUa I Q I MOA DCUa I QI MOA 
C7972· l-003 828397 2/16111 13.2 I I 0.652 0.444 I I 0.0450 0.598 I I 0.115 
C7972; l-003 

B29381 2/16111 15.4 
I I 

0.652 0.478 I I 0.0395 0.542 I I o.096 SPLIT 
Analvala: 

TOL 0.5 0.1 0.2 
I Both> POL? Yes (continue} Yes ( continue l Yes (contlnuel 

Spilt I Both >5xTDL? Yes (calc RPO) No-Stoc •~- lal N<>-StOD -~able! 
Analysis I RPO 15.4% 

I Difference > 2 TDL? Not aoollcable No - =-table No - ~table 

Sampling HEIS Sampl• Aluminum Barium Calcium 
Arla Numbor Date mru•n I Q I PQL m""'n I Q I PQL mnn,n IQ I PQL 

C7972· l-003 829380 2/16111 6760 I I 3.85 65.3 I I 0.39 5730 I I 76.9 
C7972; 1-003 

B29382 2/16111 6630 I I 
28.4 90.1 I I 0.51 6200 I I 27.0 SPLIT 

Ana1Val• : 
TOL 5 0.5 100 

I Both> POL? Yes (continue) Yes (contlnuo} Yes (continue} 
Spilt I Both >SxTOL? Yes (calc RPO) Yea (Cale RPO} Yes (calc RPO} 

Analysis RPO 1.9% 31.9% 7.9% 
Olffe<ence > 2 TOI..? Not """'icable Not aoolicable Not ~~licable 

Sampling HEIS Sample Lithium Ma nealum Ma'N'UllneM 
Area Number Date m•m, .. IO I PQL mnlkn QI PQL mnlkn QI PQL 

C7972- l-003 829380 2/16111 8.94 I I 1.92 4370 I 57.7 281 I 3.85 
C7972; 1-003 

829382 2/16111 9.1 I BI 1.3 4130 
I 

16.9 287 I 0.31 SPLIT 
Amuvaia: 

TOL 2.5 75 5 
Both> POL? Yea lcontinuel Yes !continue, Yes continue) 

Spilt I Both >SxTOL? N<>-StOD ~able! Yes (calc RPO) Yes (calc RPO} 
Analysis I RPO 5.6% 2.1% 

I . Difference > 2 TOI..? No - acceorable Not aODllcable Not :ma1Jcable 

Sampling Sample Sample Strontium Vanadium Zinc 
Area Number Data """"" I QI PQL mn, .. n I a I PQL mrii,..-n IQ I PQL 

C7972· 1-003 829380 2/16/11 31 .0 I I 0.77 50.9 I I 1.92 36.9 I I 7.69 
C7972; 1-003 

829382 2/16/11 34.8 I I 
0.51 50.1 

I I 2.6 37.4 
I I 

4.0 SPLIT 
An-: 

TOL 1 2.5 1 
I Both> POL? Yes (continue} Yes (conllnue} Yes ccontinuel 

Spilt I Both >SxTDL? Yes Ccalc RPO} Yes (calc RPDl Yes !Cale RPO) 
Analysis I RPO 11 .6% 1.6% 1.3% 

Difference > 2 TDL? Not~licable Not aoolicable Not aoolicable 

100-F and 100-IU-2/6 Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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Cale. No. 0100X-CA-V0069 

Chocked H. Suliiiwai;J,/l'tt:'j 

Total bola Uranium-2331234 
DCUa I Q I MOA DCUa IQ I MOA 
0.575 I I 0.249 0.313 I I 0.218 

o.540 I I 0.190 0.406 I I 0.186 

1 1 
Yes (continue) Yea (continue) 

No-SI blel No-Sioo ,,,,,.,.,.,,,ablal 

No - ac:ceotaDl8 No - =-~ble 

Chromium Cobalt 
=lkn IQ I PQL mnlkn I Q I PQL 
36.5 I I 0.15 5.49 I I 1.54 

27.0 I I 0.62 9.4 I BI 1.90 

0.2 2 
Yes (continue} Yes (continue) 
Yea (eale RPO) No-Stoo ,,...,,_,table} 

29.9% 
Not :ann,icable No - acceotable 

Nickel p ...... .-.oroa 
mnlkn I Q I PQL mn11<n Q PQL 
20.3 I I 3.08 568 38.5 

16.4 
I I 0.46 802 1.4 

4 100 
Yes (continue) Yes (continue} 

No-Stop Iacceo,able) Yes (calc RPO} 
5.8% 

No - """""table Not anniicable 

Chloride Nl~•n In Nltrlta and 
mnnrn IQ I PQL -•wn IQ t POL 

6.7 I I 5.1 2.3 I I 0.51 

5.9 IX I 0.20 1.5 IC I 0.046 

2 0.75 
Yea rcontlnuel Yes I continue) 

No-Stop 1acceotable) No-Stoo ~lablel 

No - a=AO!able No - acceptable 

Uranlum-238 
DCUa IQ I MOA 
0.626 I I 0.218 

0.424 I I 0.219 

1 
Yes (continual 

No-Stoc '"""-""lablel 

No- :::MY"_....ani.e 

Cnnn., 
mnlkn Q PQL 

18.8 0.77 

22.2 1.5 

1 
Yea (continue) 
Yes (calc RPO} 

16.6% 
Not ~n~lcable 

Potaaalum 
mnlkn I Q I PQL 
1240 I I 308 

1700 
I I 685 

400 
Yes ( continue l 

No-Stop raccemaole) 

No -~e 

Sulfate 
mn1wn IQ I PQL 
27.1 I I 5.1 

23.2 
I I 0.51 

5 
Yes (continue> 

No-Stoc •~Hble) 

No - accernable 

Data ., 3,/ / / 
Rav.No.~ / 

Sheet No. 11f 1 l 

Iron 
m=n I QI PQL 
17900 I I 15.4 

moo I I 
6.0 

5 
Yes (continue) 
Yea (calc RPO) 

2.3% 
Not aooticable 

Slllcon 
mn11rn IQ I PQL 

405 I I 1.54 

1340 I I 
20.3 

2 
Yea fcontinuel 
Yes (calc RPDl 

107.2"/4 
Nol aoo,icable 

WCH-521 
Rev. 1 

Lsad 
mo/ka I O I PQL 

2.1 I I 0.39 

2.2 I I 0.35 

0.5 
Yes fcontinue). 

No-Stop raccaotablel 

No-~able 

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

555 I I 38.5 

665 I I 95.7 

50 
Yes (continue) 
Yea lcalc RPO} 

18.0% 
Not aoolicable 
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29 
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W,shlngfp(J Cfolw, H1nfonl 
Originator P. L Benjamin l3? Dato 812512011 

:.::i:: :~• ~~~} = :~~~ ~::::::~:::Relative Pen:ent Oi,_,:~~~-l-i~c-
4655

7'culac;..,t1ong-.--
Dunillcatti AnalWI•: CT972 ,ntervai e Soll s-. 

Sampling Sample Sample Potaacium-40 Radiu,n.229 Radlurn-221 ...... Numbo< Doto oevn 0 IIDA NC>- I Q I MDA ~•M I QI IIDA 
C79n· l-006 8293C8 2/17/11 13.9 I I 0.652 0.382 I I 0.165 0.500 I I 0.351 
C7972; l-006 

829300 2/17/11 14.7 I I 0.652 o.437 1 I 0.113 o.458 I I 0.236 DUP 
- : 

TDL 0.5 0.1 0.2 
I Both> POL? Yea (continue) Yes(continue) Yes {continue) 

Duplicate Boll >5xTOL? Yu (calc RPO} No-Stoo (eN""Antablel No-Stoo (a,-y-___,tablel 
Analyslo I RPO 5.6% 

I Difference> 2 TDL? Not accHcable No - a table No - a lable 

Sampling HEIS Sample Aluminum -nlc Barium -· Numbo< D_,. m !l P<'ll mrvrn IQ I ""' mftllr ... I 0 I pQL 
C79n· l-006 B293C9 2/17/11 5970 I I 4.42 1.61 I I 0.88 49.7 I I 0.44 
C79n: 1-006 

829302 2/17/11 6070 I I 3.82 1.41 I I o.n 51.8 1 I 0.38 OUP 
Analviu•: 

TDL 5 1 0.5 
Both> POL? Yes {contJnu•I Yes Ccontinue) Yes fcontinuel 

Duplicate Both >5xTDL? Yes (Cale RPO) No-Sl'!'V\ 1arl"Af'ltablel YH lcalc RPDI 
AnalysJs RPO 1.7% 3.8% 

I otffwence > 2 TDL? Notan~e Na- table NotaMical:H 

Sampling HEIS Sample lmn LNd Uthlum - Number D_,. 0 pot =•n IQ I -• ma/ka I Q I PQL 
C79n· 1-ooe 8293C9 2/17/ 11 15900 I I 17.7 2.55 I I 0 .44 8 .49 I I 2.21 
C79n: 1-006 

829302 2/17/1 1 18100 I I 15.3 2.ss 1 I 0.38 8.09 I I 1.91 OUP 
An--..: 

TDL 5 0.5 2.5 
Bolll > POL? Yea conUnue Yu continue) Yes (continue) 

OupNcate Both >5xTOL? Yes calc RPO Yes tcalc RPO) No-S10D rarr.antable} 
Analysls RPO 1.3% 0.0% 

Difference > 2 IDL? NotaPPllc:ab,e Not aoolicabkt No- :arr.-.able 

Sampling Sample Sample Sodium Stran11um Tin -· Number Date m~1rn I a I on, 
--" I O I POl --"Io ~· 

C79n" l-006 8293C9 2/17/11 438 I I 44.2 27.3 0.88 1.56 1 8 a.83 
C79n: 1-006 

829302 2/17/11 470 I I 38.2 21.8 I I o.n 1.08 I 0 I 7.65 DUP 
Anal : 

TDl. 50 1 10 
I Bo1h > POL? Yes lconUnuei Yet c.ontlnue No-Stoo ca~e1 

Ouplic:a19 I Bott, >5x'TOI.? Yes calc RPO) Yes (Cale RPO) 
Analysis RPO 7.0% 1.1% 

Difference > 2 TOL? Not aooileable Not aoollcable No - a........,.,table 

100-F and 100-IU-216 Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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Cale . No. 0100X-CA-V0069 ii 
Chocked H. M. Sulloway cl )fl, 

Total beta Ur-,lum-2331234 
oCVo l QI IIDA oCValQI MDA 
0.494 I I 0.258 0.446 I I 0.244 

o.500 I I 0.2•2 o.334 I I 0.232 

1 1 
Yes (continue) Yes (continue) 

No-Stoo ,_,.._tabfel No-Stoa •~r-tt2N9) 

No - a=-::itable No - a table 

BeMUum Boron 
ffl'""'"" I O I an, m.._,.,.,. 1 a 1 ""' 0.185 I I 0.18 0 .909 I B 1.n 

0.192 I I 0.15 o .853 I 0 I 1.53 

0.2 2 
Yes tcontinuel No-5100 .,.... ... ntable1 

No-Sloe table 

No - .-:r.-table No - table 

11-~~um Mana.,,. .. 
mn1.,. ... I 0 I PQL m"'"'" I a I POL 
3810 I I 88.3 252 I I 4.42 

3760 I I 57.4 258 I I 3.82 

75 5 
Yes (conUnue) YH (contlnue) 
YH(c~c RPO) Yu fca lc RPO) 

1.3% 2.4% 
Not 100/lcable NotanNIMlbfe 

'Vm1adlum Zinc 

0 m 0 ~ 

43.1 I I 2.21 33.9 I I 8.83 

43.3 I I 1.91 34.0 I I 7.85 

2.5 1 
YH {continue) Yes {continue) 
Yes (cajc RPO) Yes Ccalc RPO) 

0.5% 0.3% 
Not ble Not aooUcable 

Uranlum-238 
oCValQI IIDA 
0.382 I I 0.244 

o.334 I I 0.232 

1 
Yes (continual 

No-Stoo ta......_..tatMel 

No-a table 

Codmlum 
-••" I a I PQL 
a.on Bl 0.18 

0 .062 I B I 0.15 

0.2 
No-Stoo a,...._..tablel 

No - ~tabl• 

11--num 
m=a QI an, 

0.814 8 1 1.n 

o.ns 0J 1.53 

2 
No-SIOD 1:.MTAntat,te) 

No - a,.....,..,,:i,t>te 

Chloride 

0 = 
3.5 I 8 I 5.1 

4.4 I 0 I 5.1 

2 
No-Stoo (ai:r.1K1tablel 

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

Rev. No. 0 / / 
Data----, ', /J / 

Shoot No. 12 of 13 I 

calcium 
-~" I DI PQL 
4730 I I 88.3 

4960 I I 78.5 

100 
Yes tcontinuel 
Yes calc RPOI 

4 .7% 
Nola ble 

NI•~ 
mftllr"' I a --7.93 I 3.53 

1.n I 3.06 

4 
Yes (continue} 

No-Sk>o 1~blel 

No-~e 

Nitrate 

Q 
9.70 I I 5 .1 

11.3 I I 5.1 

2.5 
Yes (continue) 

N<>-Stoo (arr--,table) 

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

Chromium 
mn1•n l QI ~ 

10.2 I I 0.18 

10.1 I I 0.15 

0 .2 
Yes (continue) 
Yes (Cale RPO) 

1.0% 
Nat iable 

p 
=•n IQ I pQL 

519 I I 44.2 

512 I I 38.2 

100 
Yes contlnlHI 
Yes ccaac RPO) 

1.4% 
Not aDDilcable 

NI~ In Nllri19 and 
Nttraw 

malka I 0 I POL 
2.22 0.51 

1.91 I I 0.51 

0.75 
Yes (continue 

No-Stop 1.Kr.1mtable) 

No - _...._,tat>Je 

Cobalt 
ma/ka 0 ~ 

4.87 I I 1.n 

5.12 I I 1.53 

2 
YH (continue) 

No--Stoo larrJll"ltabMt) 

Na - a table 

Polanlum 
m~•n <> = 
1060 I I 353 

941 I I 306 

400 
Yes conllnu1 

No-SIOI> table 

No - ~ble 

Sulfate 

m,.,...,. I 0 I PQL 
30.3 I 5.1 

31.3 I I 5.1 

5 
Yes continue 
Yes (calc RPO} 

3.2% 
Not aooUcable 

co-r 
m ol 

WCH-521 
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on, 

12.4 I 0.88 

1s.3 1 I o.n 

1 
Yes {conlinue 
Yes(c;alc RPO 

20.9% 
Nol aoollcable 

SUleon 
m 0 Pot 

535 ,.n 

379 I I 1.53 

2 
Yes continue) 
Yea calc RPDl 

34.1% 
Not anolcabll 

AlphHIHC 

•-" IOI -1.56 I JD I 1.33 

1.39 I JO I 1.35 

1.65 
Yea (continue) 

No-SID<> tablel 

No • ar.Nlntable 
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CALCULATION SHEET 
Wlsh{nqtgn CloSUIJ ttlnford 

Originator P. L. Benjamin \3 Date 8125/2011 

:..-=:: :~~· :~:~~· :~ ~~:~~ ~== :== R~ative Percent D1ffe<ence (~~)N;~kJ.>,c.
1
-,
4=~--ns--

Dupllcatti Analnla ~ C7972 ln°terval 13 Groundwater Samrwaa. 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 

S.,,pllng 
Ar .. 

C7972· I-013 
C7972; 1-013 

OUP 
Ano-: 

I 
Duplica1e I 
Analysis I 

I 

Sampling 
Ana 

C7972- 1-013 
C7972; 1-013 

DUP 
.nna n,wa: 

I 
Duplicate 
Analysis 

Sampling 

Ana 
C7972; 1-013 
C7972; l-013 

DUP 
Anlllysla: 

Duplicate 
Analysls 

Sampling 

Ana 
C7972; l-013 
C7972; 1-013 

DUP 
Anelvala: 

Duplicate 
Analysis 

Sample Sample 

Number o ... 
B293J1 2/18111 

B293J4 2/18111 

TDL 
Both > POL? 

Both >SxTOL? 
RPO 

Difference > 2 TDL? 

HEIS Sample 
Number o ... 
B293J2 2/1 8111 

B293J5 2/18111 

TDL 
Both> POL? 

Both >5xTDL? 
RPO 

Difference> 2 TDL? 

HEIS Sample 

Number o ... 
B293J2 .2/18111 

B293J5 2/18111 

TDL 

Both> POL? 
Both >5xTOL? 

RPO 
Diff.-ence > 2 TDL? 

HEIS Sample 

Number Data 

B293J2 2/18111 

B293J5 2/1 8111 

TDL 

Both> POL? 

Both >5xTDL? 

RPO 
Difference > 2 Tot? 

Total beta 

oCI/L I Q I MO.A 
5.20 I I 0.61 6 

5.34 I I 
0.552 

2 
Yea lcontinuel 

N<rStoo 1~ablel 

No - ,. r.Mntable 

All#ninum ArMnlc ,_,. I Q PQL unlL IQ I PQL 
32.9 I B I 50 2.64 I BI 10 

36.2 I BI 50 3.22 I BI 10 

50 10 
No-StOQ laca!lllBDlel Nc>StoP l~lielbl8) 

No - ::w-r.--itable No-::w-r.AfTfable 

Magnnlum MangvaeN 
UCI/L IQ I PQL lXIIL I Q I PQL 

25400 I I 100 107 I I 2 

24300 1 I 100 101 I I 2 

750 5 

Yes {continue) Yes (continue) 

Yes (calc RPO) Yes (calc RPO) 

4.4% 5.8% 

Nol aoclicable Not :annllcat>,e 

Strontium Vanadium 
UOIL IQ I PQL un/L I Q I PQL 

668 I I 5 17.8 I I 5 

686 I I 
5 16:9 I I 5 

10 25 

Yes {continue) Yes (continue) 

Yes (calc RPO) No-Stog (acceptable) 

3.2% 

Not applicable No • acceptable 
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Borium ·~· IQ I PQL 
66.0 I I 2 

63.7 
I I 

2 

5 
Yes tcontinueJ 
Vas (Cale RPO} 

3.5% 
NotRnnilcab'e 

Molybdenum 

UOIL IQ I PQL 
4.38 I I 2 

3.64 I I 2 

20 

Yes (continue) 
No-Stop (acceptable) 

No.:::lr.Nlnlahl.9 

Zinc 

ua/L I Q I PQL 
20,9 I I 20 

25.8 I I 
20 

10 

Yes {continue) 

No-StOQ (acceptable) 

No - acceptable 

Cale. No. 0100X-CA·V0069h 
Checked H. M. S_.lowa)'r,l J;s 

Boron Calcium 
ua/L IQ I PQL ua/L Q PQL 
34.2 I I 10 100000 I I 100 

32.5 
I I 

10 96500 I I 100 

20 1000 
Yes (continue) Ye.s (continue) 

No-Stoo Caccen1::1n1el Yes (calc RPO} 
3.6% 

No - acceotable No1 Rn~lcable 

Nickel Phoaphorus 
un/L I Q I PQL ua/1. IQ I PQL 

2.31 I BI 5 28.0 I BI 50 

2.54 I BI 5 26.8 I BI 50 

40 100 

No-Stao (acceptal>ie) No-Stop (acceplable) 

No - acceptable No•~Mle 

Chromium 
un/L I Q I POL 
2.49 I I 2 

2.21 
I I 2 

2 
Yes (continue) 

No-Stoo • ~ tablel 

No - .-r.-ilabte 

Potauium 
uatL I Q I PQL 

72BO I I 500 

7050 I I 500 

4000 

Yes (continue) 

No-Slog (acceptable) 

No - acceptable 

Rev. No. Oi / 
oata--i;'; ?,j / I 

Sheet No. 13 1:J 

Cobalt 
ua/L IQ I PQL 
1.04 I BI 2 

0.813 I B I 2 

20 
No-Sloo •-r~able) 

No-~lidltHe 

Selenium 

µg/L JQ I PQL 

4.24 I B I 10 

3.90 I B I 10 

100 

No-StOQ (acceptable) 

No - acceptable 

Iron 
•=• IQ I PQL 
175 I I 50 

176 I I 50 

50 
Yu (continue) 

No-Stog •--•Nel 

No - -•nle 

Silicon ,..,,_ I Q I PQL 

14100 I I 50 

13500 1 I 50 

20 

Yes (continue} 
Yes (calc RPO) 

4.3% 

Nol applicable 

WCH-521 
Rev. 1 

Uthlum 
a I POL 

14.4 I BI 20 

11 .9 I BI 20 

25 
No-Slog le) 

No - ::w-rJWTI;.v]le 

Sodium 
ua/1. I Q I PQL 

56900 I I 100 

55000 I I 100 

500 

Yes (continue) 
Yes (calc RPO) 

3.4% 

Not applicable 
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