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1.0 INTRODUCTION 
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Rev. 1 

This data quality assessment (DQA) has been prepared to support the vadose zone 
characterization component of the 100-N 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-NR-1 and 100-NR-2 Operable Units Remedial 
Investigation/Feasibility Study (SAP) (DOE/RL-2009-42). 

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

Table 1. Analytical Laboratories. 

Name Address 

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

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

2800 George Washington Way 

Test America Laboratories 
Richland, Washington 99354 

13715 Rider Trail North 
Earth City, Missouri 63045 

Table 2. Laboratory Analytical Methods. (2 Pages) 

Parameter Analytical Method 

ICP metals 
EPA Method 6010B a 

EPA Method 6020 

Mercury EPA Method 7471A 

Hexavalent chromium (Cr-VI) EPA Method 7196A 

Anions EPA Method 300.0 

Nitrate/nitrite 
EPA Method 353.1 
EPA Method 353.2 

Cyanide 
EPA Method 9012A 
EPA Method 9014 

Volatile organic compounds EPA Method 8260B 

Nonhalogenated volatile organic compounds EPA Method 8015 

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

Semivolatile organic compounds EPA Method 8270C 

Pesticides EPA Method 8081A 
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Table 2. Laboratory Analytical Methods. (2 Pages) 

Parameter Analytical Method 

Polychlorinated biphenyls EPA Method 8082 

Herbicides EPA Method 8151A 

Total petroleum hydrocarbons - diesel range EPA Method 8015 
organics 

Total petroleum hydrocarbons - gasoline range 
EPA Method 8015 

organics 

Polynuclear aromatic hydrocarbons EPA Method 8310 

Gamma-emitting radioisotopes Gamma energy analysis 

Carbon-14 LSC - C-14 

Tritium LSC - Tritium 

Total Radiostrontium Gas-flow proportional counting 

Nickel-63 LSC - Ni-63 

lodine-129 Low-energy photon spectrometry 

Technetium-99 Gas-flow proportional counting 

Americium-241 Alpha energy analysis 

Curium-242, - 243/244 Alpha energy analysis 

Neptunium-237 Alpha energy analysis 

Plutonium-238, -239/240 Alpha energy analysis 

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

Total uranium metal Kinetic phosphorescence analysis 

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

EPA = U.S. Environmental Protection Agency 
ICP = inductively coupled plasma 
LSC = liquid scintillation counting 
pH = hydrogen ion concentration 
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2.0 LABORATORY QUALITY CONTROL 
PARAMETERS DISCUSSION 

WCH-524 
Rev. 1 

A total of 136 sample delivery groups (SDGs) were reviewed with a combined 335 field samples 
and 2,187 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. 

100-N Remedial Investigation/Feasibility Study Data Quality Assessment Report 
July 2012 2-1 



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

WCH-524 
Rev. 1 

2-2 



Table 3. Summary of Sample Delivery Groups Subject to Data Assessment. (5 Pages) 

Number 
of 

Sample Samples 
Delivery Well in 
Group Sample ... O> 

-.; .., N 
Delivery ~ ~ 

E C .. 
Group 0 .; 

~ ~ -e .>< C 

'ti 
~ ~ " z 0 

J00985 C8188 2 

J00986 C8188 2 

J01220 C8188 1 1 1 1 1 1 

J01222 C8188 1 1 

K3267 C8187 2 2 

K3268 C8187 5 5 

K3272 C8187 2 2 

K3273 C8187 1 

K3278 C8187 5 5 

K3279 C8187 4 

K3307 C8185 6 6 6 6 

K3313 C8185 2 

K3314 C8185 5 

K3315 C8185 6 3 

K3320 C8185 3 3 

K3323 C8185 2 

K3325 C8185 3 

K3326 C8185 1 1 1 1 

K3330 C8185 1 

K3331 C8185 1 

K3332 C8185 1 1 

K3451 C8191 2 

K3464 C8191 10 10 

K3468 C8191 5 

K3469 C8191 3 

K3470 C8191 12 10 

K3508 C8189 1 1 1 1 1 

K3511 C8189 1 

K3512 C8189 1 1 

K3515 C8188 1 1 1 1 1 

K3516 C8188 1 1 1 1 1 

K3518 C8188 2 
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Table 3. Summary of Sample Del ivery Groups Subject to Data Assessment. (5 Pages) 

Number 
of 

Sample Samples 
Delivery Well in 
Group Sample .. "' ,;- ..., N 

Del ivery '9 -E C: ., 
Group 0 oi 

~ 
:, -e .>< C: 

" '5 ,1 ~ '~ z 0 

K3519 C8188 2 2 

K3528 C8188 1 1 1 1 1 

K3529 C8188 3 3 3 3 3 

K3531 C8188 4 

K3532 C8188 5 4 

K3536 C8188 3 3 3 3 3 

K3538 C8188 1 1 1 1 1 

K3539 C8188 5 

K3540 C8188 3 3 

K3543 C8188 1 

K3544 C8188 1 

K3545 C8188 1 1 

C8188 3 3 3 3 3 
K3549 

C8189 1 1 1 1 1 

K3552 C8189 1 

K3553 C8189 1 1 

K3554 C8188 3 

K3555 C8188 3 3 

K3558 C8188 2 2 2 2 2 

K3562 C8188 2 

K3563 C8188 2 2 

K3564 C8188 1 

C8188 2 2 2 2 2 
K3566 

C8190 1 1 1 1 1 

K3567 C8188 2 

K3568 C8188 2 

K3569 C8190 1 

K3570 C8190 1 1 

K3571 C8188 2 2 

K3579 C8189 6 6 6 6 6 

K3581 C8189 11 6 

K3582 C8189 6 

K3583 C8190 1 1 1 1 1 
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Table 3. Summary of Sample Delivery Groups Subject to Data Assessment. (5 Pages) 

Number 
of 

Sample Samples 
Delivery Well in 
Group Sample .... "' - .., N 

Delivery c ~ -E .. 
Group 0 ai 

~ 
:, -e "' 

C: 
u :;; 

,'; ~ ,"l z 0 

K3585 C8190 1 

K3586 C8189 2 

K3587 C8190 1 1 

K3595 C8189 6 6 6 6 6 

K3596 C8186 3 3 3 3 

K3597 C8189 6 6 

K3598 C8190 6 6 

K3601 C8190 6 

K3602 C8189 6 

K3603 C8189 2 

K3605 C8186 3 

K3606 C8190 1 

K3607 C8190 1 

K3608 C8186 3 3 

K3611 C8189 1 1 1 1 1 

K3614 C8190 3 3 

K3615 C8190 3 

K3616 C8190 1 

K3617 C8189 1 

K3618 C8189 1 

K3619 C8189 1 1 

K3621 C8186 4 4 4 4 

K3622 C8189 1 1 1 1 1 

K3623 C8190 6 6 6 6 6 

K3624 C8190 3 3 3 3 3 

K3627 C8186 4 4 

K3628 C8189 1 1 

K3629 C8189 1 

K3630 C8186 6 

K3634 C8190 2 2 2 2 2 

K3639 C8190 2 2 2 2 2 

K3640 C8190 1 1 1 1 1 

K3641 C8186 4 4 4 4 
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Table 3. Summary of Sample Delivery Groups Subject to Data Assessment. (5 Pages) 

Number 
of 

Sample Samples 
Delivery Well in 
Group Sample ;! "' .., 

"' Delivery c 'I' ~ 

E .. Group 0 ,; 
~ :S -e -" C: 

" '6 t, ~ .~ 7 0 

K3644 C8190 2 2 

K3645 C8189 1 

K3646 C8190 3 

K3647 C8190 2 

K3655 C8190 3 3 

K3656 C8190 3 

K3657 C8190 2 

K3658 C8186 1 

K3659 C8186 1 

K3660 C8186 3 

K3661 C8186 3 3 

K3662 C8186 3 

K3664 C8186 1 

K3665 C8186 3 3 

K3668 C8186 3 3 3 3 

K3670 C8186 2 2 2 2 

K3677 C8186 2 

K3678 C8186 2 

K3679 C8186 2 2 

J01051 C8187 1 1 

J01079 C8185 1 1 

J01164 C8191 1 1 

J01221 C8188 1 1 

J01254 C8189 1 1 

J01266 C8190 1 1 

J01267 C8186 1 1 

K3269 C8187 1 

K3276 C8187 1 

K3327 C8185 1 

K3333 C8185 1 

K3463 C8191 1 

K3483 C8191 1 
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Table 3. Summary of Sample Delivery Groups Subject to Data Assessment. (5 Pages) 

Sample 
Delivery 
Group 

K3559 

K3560 

K3631 

K3642 

K3663 

K3666 

K3667 

K3673 

GEA 
PAH 
PCB 
pH 
SVOA 
TPH-DRO 
TPH-GRO 
VOA 

Number 
of 

Samples 
Well in 

Sample 
Delivery E 
Group 

~ 
.:! 
:t:: 
~ 

C8188 1 

C8188 1 

C8189 1 

C8189 1 

C8190 1 

C8186 1 

C8190 1 

C8186 1 

= gamma energy analysis 
= polynuclear aromatic hydrocarbons 
= polychlorinated biphenyl 
= hydrogen ion concentration 
= semivolati/e organic analysis 

;! "' "' N c ~ ";' 
0 ai ., 
-e "' 

C: 

" '5 
~ z 0 

= total petroleum hydrocarbons - diesel range organic 
= total petroleum hydrocarbons - gasoline range organic 
= volatile organic analysis 
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The QC parameters evaluated for each SDG included the following as appropriate and 
applicable for each analytical method: 

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

Each QC parameter was assessed and noncompliant results were summarized on DQA 
worksheets. Reviewer qualifications applied to the data were also noted on the worksheets. 
The individual worksheets as Microsoft® Excel® files are maintained in the project file . 

Minor and major deficiencies were identified in the data packages. Minor deficiencies noted by 
the reviewer resulted in a "J" flag being assigned to the laboratory result. Major deficiencies 
resulted in an "R" flag being assigned to the laboratory result. In addition to the data qualifiers 
that have been assigned by the analytical laboratory, the following data qualifiers were assigned 
during data assessment: 

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

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

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

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

2.1 HOLDING TIMES 

Holding times that comply with the established limit are in compliance with the requirement. 
Holding times between one and two times the limit defined by the method are considered minor 
deficiencies with all associated sample results qualified as estimated and flagged "J" for detects 

® Microsoft is a registered trademark of the Microsoft Corporation in the United States and/or other countries. 
® Excel is a registered trademark of the Microsoft Corporation in the United States and/or other countries. 
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and "UJ" for nondetects. Holding times greater than two times the limit are considered major 
deficiencies with all associated detectable sample results qualified as estimates and flagged "J" 
and all nondetects are rejected and flagged "UR." Table 4 lists the holding times applicable to 
the analytical methods by matrix. 

Table 4. Holding Times. (2 Pages) 

Parameter Method Soil Holding Time 

ICP metals 
EPA Method 6010B 

6 months 
EPA Method 6020 

Mercury EPA Method 7471A 28 days 

Hexavalent chromium EPA Method 7196A 30 days 

Anions EPA Method 300.0 28 days/48 hoursb 

Nitrate/nitrite 
EPA Method 353.1 

28 days 
EPA Method 353.2 

Cyanide 
EPA Method 9012A 

14 days 
EPA Method 9014 

Volatile organic 
EPA Method 8260B 14 days 

compounds 

Nonhalogenated 
volatile organic EPA Method 8015 14 days 
compounds 

pH 
EPA Method 9045 (soil} As soon as possible 
EPA Method 9040 (water) 

Semivolatile organic EPA Method 8270C 14 days/40 daysc 
compounds 

Pesticides EPA Method 8081A 14 days/40 days 

Polychlorinated EPA Method 8082 1 year/1 year 
biphenyls 

Herbicides EPA Method 8151A 14 days/40 days 

Total petroleum 
hydrocarbons - diesel EPA Method 8015 14 days/40 days 
range organics 
Total petroleum 
hydrocarbons - EPA Method 8015 14 days 
gasoline range organics 

Polynuclear aromatic EPA Method 8310 14 days/40 days 
hydrocarbons 

Gamma-emitting Gamma energy analysis 6 months 
radioisotopes 

Carbon-14 LSC- C-14 6 months 

Tritium LSC - tritium 6 months 

Total Radiostrontium 
Gas-flow proportional 

6 months 
counting 

Nickel-63 LSC- Ni-63 6 months 

lodine-129 
Low-energy photon 

6 months 
spectrometry 

Technetium-99 Gas-flow proportional 6 months 
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Table 4. Holding Times. (2 Pages) 

Parameter Method Soil Holding Time Water Holding Time 
counting 

Americium-241 Alpha energy analysis 6 months a 

Curium isotopes Alpha energy analysis 6 months a 

Neptunium-237 Alpha energy analysis 6 months a 

Plutonium isotopes Alpha energy analysis 6 months a 

Uranium isotopes Alpha energy analysis 6 months a 

Total uranium metal 
Kinetic phosphorescence 

6 months a 

analysis 

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

48 hours. 
c Holding time is 14 days to extraction , then 40 days to analysis. 

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. 

The pH analyses were analyzed as soon as possible by the laboratory, which recognized that 
there would be a delay between sample collection and analysis because of the same problems 
experienced for the nitrate, nitrite, and phosphate analyses. Ideally, pH analysis would be 
performed within 24 hours of sample collection. Because this was never achieved , the 
pH results for all samples requiring analysis were flagged "J" as estimated quantities. 

2.2 METHOD DETECTION LIMITS 

Estimated quantitation limits (EQLs) for individual analytes and tables for specific methods are 
defined in Section 2.0 and Appendix A of the SAP (DOE/RL-2009-42). Reported analytical 
detection levels for undetected analytes are compared against the EQLs to ensure that 
laboratory detection levels met the required criteria . 

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

Similarly, the EQLs for iron and zinc were frequently exceeded with the quantitation limits 
achieved by the laboratory being below the action levels provided in the SAP. For both iron and 
zinc, the concentrations in the field samples always were at detectable levels; therefore, the fact 
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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 . 

For herbicide analyses, the quantitation limits achieved by the laboratory for 2,4,5-T, 2,4,5-TP, 
and Dinoseb exceeded the estimated quantitation limits listed in the SAP; however, they were 
less than the action levels provided . No qualification of the data is necessary. 

The quantitation limits achieved by the laboratory for the semivolatile organic analyses (SVOAs) 
2,4-dinitrophenol, 2-nitroaniline, 3,3'-dichlorobenzidine, 3-nitroanil ine, 4-nitroaniline, 
4-nitrophenol , and pentachlorophenol were greater than the estimated quantitation limit. It was 
recognized in the SAP that even the estimated quantitation limits for several of the semivolatile 
organic compounds were higher than the defined action levels. This will need to be addressed 
as part of the overall project data evaluation process. 

2.3 METHOD BLANK RES UL TS 

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

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

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

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

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

Occasionally, blank contamination was encountered for other analyses, as noted in the 
worksheets. The analytical data were flagged appropriately in accordance with the above 
criteria . 
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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 RESULTS 

Field trip blank samples are analyzed to determine if positive results may be attributed to 
contaminants introduced as a result of the transfer of samples from the field to the laboratory. 
In addition to field trip blanks, field transfer blanks were collected specifically for volatile organic 
analysis (VOA) samples. The 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. Occasionally, 
ethyl ether and xylenes (total) were also detected at concentrations near the method 
quantitation limits for the analytes. The field trip blank and field transfer blank results for VOAs 
are provided in Table 5. 

Three of the trip blanks were also analyzed for SVOAs and nonhalogenated VOAs (ethylene 
glycol , propylene glycol , and methanol) with none detected . One trip blank was analyzed 
concurrently with samples collected from C8190 for PAHs with acenaphthylene, anthracene, 
fluorene , and phenanthrene detected at concentrations of 2.02 µg/kg, 1.23 µg/kg , 11 .6 µg/kg , 
and 10.1 µg/kg, respectively. Neither acenaphthylene nor anthracene was detected in any of 
the field samples collected from this well. Fluorene was detected in six field samples, all at 
concentrations less than that in the trip blank and well below the action levels defined in the 
SAP (DOE/RL-2009-42). Similarly, phenanthrene was detected in one field sample at a 
concentration of 0.914 µg/kg that is below the SAP (DOE/RL-2009-42) action level. 

Trip blanks for total petroleum hydrocarbons were analyzed for both diesel range organics and 
gasoline range organics. Diesel , kerosene, and motor oil were occasionally detected in the 
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diesel range organics analysis at concentrations less than the quantitation limits. For gasoline 
range organics, gasoline was detected in one sample below the method quantitation limit. 

No qualification of the data will be applied to the analytical data based on the field trip blank 
results. 

Location 

C8185 
C8186 
C8188 
C8189 
C8190 

C8185 
C8186 
C8188 
C8189 
C8190 

U = undetect 

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

Interval Sample 
Concentration (µglkg) 

Methylene Chloride Acetone Ethyl Ether 
Field Transfer Blanks 

1-004 B2C1Y9 u 4.08 2.50 
1-007 B2C3Y0 3.88 10.7 u 
1-010 B2CY64 3.66 6.16 u 
1-014 B2C7B0 3.60 4.29 u 
1-011 B2CB73 u u u 

Trip Blanks 
1-003 B2C1Y6 u 7.48 1.73 
1-009 B2C3Y1 2.75 7.93 u 
1-008 B2C6Y1 3.82 7.61 u 
1-012 B2C797 3.28 5.47 u 
1-009 B2CB70 3.33 7.86 u 

2.6 MATRIX SPIKE RECOVERIES 

Xylenes 

u 
u 

1.34 
14.8 
u 

u 
u 

1.79 
19.0 
u 

Matrix spike recoveries allow for evaluation of accuracy. Measured concentrations or activities 
are compared to the known added amounts. The SAP (DOE/RL-2009-42) defines the 
acceptable recovery range as 70% to 130%, with data falling outside this range being 
flagged "J." 

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

2.7 LABORATORY CONTROL 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 repl icate concentrations are greater than five times the EQL and the RPO 
is less than 30%, no qualification is required. If either concentration is less than five times the 
EQL, the RPO control limit is less than or equal to two times the EQL. If the RPO is outside the 
applicable control limit, associated results are qualified as estimated detects or estimated 
nondetects and flagged "J" accordingly. Sample results greater than five times the spike 
concentration require no qualification. 

2.9 LABORATORY DUPLICATE RESULTS 

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

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

2.10 FIELD DUPLICATE RESULTS 

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

A calculation brief was prepared to assess the RPO between duplicate and split sample pairs 
(Calculation No. 0100N-CA-V0115). This calculation brief is presented in Appendix A. 

Nine sample pairs were evaluated including seven soil field duplicates and two split samples 
with the two split samples undergoing different analyses. Based on the methodology explained 
in the calculation, RPOs were calculated for 129 analyte pairs. Of these 129 RPOs, 
11 exceeded the 30% guideline. Of the 11 , 5 were not contaminants of interest (i.e. , calcium, 
magnesium, silicon, strontium, and potassium-40) 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. 

Relative Laboratory 
Location Analyte Percent Quality Control 

Difference Issue 

Fluoranthene 109.5% Yes 
C8185 1-005 Phenanthrene 113.6% Yes 

Total petroleum hydrocarbons - diesel 114.0% Yes 

C8186 1-011 
Barium 40.6% Yes 
Zinc 98.0% Yes 

C8188 1-007 Total Radiostrontium 34.3% No 

Further assessment showed that five 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 analyte pair associated with total beta radiostrontium 
analyzed in a split sample has 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, 
pH, and total uranium metal. Table 8 presents the qualifiers for radionuclides. Table 9 lists the 
qualifiers for the pesticides. Tables 1 O and 11 provide the reviewer qualifiers for VOAs and 
nonhalogenated VOAs, respectively. Table 12 lists the qualifiers for total petroleum 
hydrocarbons (both diesel range organics and gasoline range organics) and polynuclear 
aromatic hydrocarbons. Tables 13 and 14 present the data qualifiers for the herbicide and 
polychlorinated biphenyl (PCB) analyses, respectively. Because of the number of analytes 
associated with the SVOAs, the data qualifiers have been split and are presented in Tables 15 
and 16. The data qualifiers for the special extraction (batch leach) analyses are presented in 
Table 17. 
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Metals 

E 
., 

E ., :, 
:, e E :, .. C: E ·;;; 

., ., 0 :, E E E C: "0 .r: ·;;; :, 
C: E .:1 ., ., C. ~ :, C: "' 

.Q -;; .. ., ·c 0 iii :, 'E "0 >-
C: i§ "' C: .:,: 0 ~ 

., 
.!,! > '6 e .; ., 

0 C) 

~ e ., ., ., .r: ~ ~ ell .:: :I: :I: :I: :;; 11. 11. u, 
J 

J 

J 

J 

J J J 

J J J 

J J J 

J J J J J 

J J J 

J J J 

J J J 

J J J 

J 

J 

J 

J J J J J 

J J J J J 

J J 

J J 

J J 

J J 

J J 

J J 

J J 

E 
:, ~ 

., ., ., ., 
"0 "0 "0 "0 '6 :, ·c ·e: -~ .§ ., 

!::? ~ C: 
C) ., 

C: C: e 6 :, 

~ 
., 

~ -= ;_; :I: ,'; m ii: 
UJ J 

UJ J 

UJ J 

UJ J 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ J 

UJ J 

UJ J 

UJ 

UJ 

UJ J 

UJ J 

UJ J 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

Anions 

., 
1ii 
.r: 
C. ., 
0 

.r: 
C. .! .! 0 

~ E .r: 
}; z z 

J UR J 

J UR UR 

J UR UR 

J UR UR 

J UR UR 

J UR UR 

J UR UR 

J UR UR 

UR UR UR 

J UR UR 

J UR UR 

J UR UR 

J UR UR 

J UR UR 

J UR UR 

J UR UR 

J UR UR 

J UR UR 

J UR UR 

J UR UR 

J UR UR 

J UR UR 

J UR J 

UR UR UR 

~ 
~ 

.! ai 
1ii :! 

] .::, z 

UJ 

J 
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]j ., 
:I: 
E 
:, 
"i: 
I! 
::> 
]j 

~ ~ 
J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 
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Sample 
Sample 

Del ivery 
Number 

Group 
E E >, E E ::, C ,:; E 

::, 
C 0 0 

E ~ :i 
::, .E 

E ·c C .E ::, .E ., ::, 
~ E 0 ·.; 0 

l i "C ::, .. .. ~ l -« ~ J ~ ;:; iii 
B2C7F1 J J 

82C7F0 J J 

82C7D4 J J 
K3597 

82C7D6 J J 

82C7D7 J J 

82C7D9 J J 

82CKM0 J J 

82CKM1 J J 

82CKN1 J J 
K3598 

82CKL6 J J 

82CKL7 J J 

82CKL8 J J 

K3607 82CKM5 

82C3T8 J 

K3608 82C3T9 J 

82C3V2 J J 

82CKM2 J J J 

K3614 82CKM3 J J J 

82CKM4 J J J 

K3619 82C7F2 J J J 

82C3V0 J J J J 

82C3V1 J J J J 
K3627 

82C3V3 J J J J 

82C3V4 J J J J 

K3628 82C7F9 J J J J 

82CKM6 J J 
K3644 

82CKN6 J J 

82CKM7 J J 

K3655 82CKM9 J J 

82CKN7 J J 
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J 

J 

J 

J 

J 

J 

J 

J 

J 

J 
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Meta ls 

.. 
E ::, 

E ., ::, e .. E ::, C E "iii 
., ., 0 ::, E E E C "C ,:; "iii ::, C E .:! .. "' .Q ai a. ·c - ::, i: :E "C 

::, C Cl >, .. .. 0 ., 
C £ Cl C .>< 0 ~ .. .!:! 'a e ;; "' 0 0 > e .. "' "' ,:; l ~ ~ al ~ ~ :::; :::E :::E :::E z ll. ll. ;;; 

J J J J 

J J J J 

J J J J 

J J J J 

J J J J 

J J J J 

J 

J 

J 

J J J 

J J J 

J J J 

J 

J 

J 

J 

J 

J J J 

J J 

J J 

J 

J 

J 

E 
::, ~ 

., ., .. ., 
"C "C :=! "C 'a ::, .E 

"' ~ ~ 
·c 0 -~ 0 "' C e C 

~ 
C .. lJ :i: ::, 

;:: ;;:; :::E m u ii: 
UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ J 

UJ J 

Anions 

~ ~ e 
~ ~ 

J UR 

J UR 

J UR 

J UR 

J UR 

J UR 

J UR 

J UR 

J UR 

J UR 

J UR 

J UR 

J UR 

J UR 

UR UR 

J UR 

J UR 

J UR 

J UR 

J UR 

J UR 

J UR 

J UR 

UR UR 

J UR 

J UR 

J UR 

J UR 

J UR 

~ 
"' ,:; ~ a. :s .. 
0 
,:; z 
a. ) ~ 0 

~ ,:; 

6 ] z 
UR 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

UR 
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::, 
·c 
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~ ~ 
J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 
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Table 7. 100-N Review Qualifiers for Inorganic Analytes. (4 Pages) 

Metals 

Sample 
Sample 

Delivery ., 
Number E :, 

Group E " :, e E E >, E E E :, 
., 

C E E E :, C .s :, ·;;; " " 0 :, :, E :, 
C 0 " E ~ 

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

~ :;; ·e E :, C ;; C. :, C C) .0 .; ., ·c 0 :;; :, C 

" ~ E e ·.; e "D >, ., .. 
! 

·;: "D .0 C. C 5 C) C -" 0 .!!! " .=! > :;; e .; C " :, ., ., 
~ 

.. .. ~ " ] C C 

"' 
.. " 0 ,"l ;'; .~ .~ e " ~ f 0 ;;; ;;; ~ ;;; e -i: ci: CD CD ;;:; CD ..I ::; :IE 7 C. ~ ;_; 

82C3V5 J J J J UJ 

K3661 82C3V6 J J J J UJ 

82C3V8 J J J J UJ 

82C3V9 J J J J J UJ J 

K3665 82C3WO J J J J J UJ J 

82C3W1 J J J J J UJ J 

B2C3W2 J J J UJ 
K3679 

UJ B2C3V\/9 J J J 

Sam pie Authorization Form RC-205 /Water 

J01079 B2C292 

K3276 B2C541 UJ J 

K3333 B2C291 UJ J 

K3483 82C4P2 

K3560 B2C741 J 

K3642 82C7R1 UJ J J 

K3663 82CKV8 UJ J 

K3673 B2C406 UJ 

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

Anions 

~ " " .. " "D "D "D "D :, " .. ·c ·e "§ '§ ~ f:? ~ E .. 
" e ~ 

:, 
{) {"; :IE CD u:: z z 

J J UR 

J UR UR 

J UR UR 

J UR 

UR UR 

UR UR 

J UR 

J UR 

UR 

" -; 
.c 
C. ., 
0 
.c 
C. $ 0 .e .c a ] 

UR J 

UR J 

UR J 

UR 

UR 

UR 

UR 

UR 

$ 
E z 
$ 
~ z 

WCH-524 
Rev. 1 

i 
:IE 
E 
:, 
·c 
e 
::) 

~ 
s ::. 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

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

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-N Review Qualifiers for Radionuclides. (3 Pages) 

Radionuclides 

E 
::::, 

0 
~ ,i:f' ,i:f' 

Sample 
C N 
0 a, oi M 

Sample ... co N 
Delivery - a, M M -Number (/) I N N M ll) 

.2 E I I M M Group ,i:f' a, 
"C ::::, E E N N ..... M N I I 

I co ..... ta ~ ::::, ::::, E E 
E C I I 0::: G) 

0 Qj G) C C C ::::, ::::, 
::::, 0 0 ·-.Q .ll: C iij .c: C C 
~ - -... -~ ... (.) 

-= ::::, ta ta ·;:: J "C {:. (!!. ... ... 
I- z 0 a. a: ~ ~ 

Sample Authorization Form RC-204 (Soil) 

J01 220 B2C6X9 J J 
B2C402 J 

K3267 
B2C464 J 
B2C1Y4 J 
B2C1 Y5 J 

K3268 B2C403 J 
B2C438 J 
B2C463 J 
B2C1 X1 J J 
B2C1X2 J J 
B2C1X3 J J 

K3307 
B2C1X4 J J 
B2C1X5 J J 
B2C1 X6 J J 

K3326 B2C1Y3 J J 
B2C4J7 J 
B2C4J8 J 
B2C4J9 J 
B2C4KO J 
B2C4K1 J 

K3464 
B2C4K2 J 
B2C4K3 J 
B2C4K4 J 
B2C4K7 J 
B2C4K8 J 

K3508 B2C756 J J 
K351 5 B2C6T3 J J 
K3516 B2C6T6 J J 
K3528 B2C6T8 J J 

B2C6T4 J J 
K3529 

B2C6T5 J J 

100-N Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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,i:f' 

co N 
M I N 
N E ,i:f' 

I ::::, N E 'i3 
I 

E ::::, ·;:: ::::, 
C G) ·;:: ta 

~ ... c3 ~ 
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M I 

,i:f' E 
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I 
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z (!) 
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Table 8. 100-N Review Qualifiers for Radionuclides. (3 Pages) 

Radionuclides 

E 
::l 0 .. -.:t -.:t 

Sample 
C: N e a, - M 

Sample a, 00 a, N 
Delivery ... M M M Number 1/1 I 

N N .2 E M Group I I 
-.:t a, E E N .... M N "C ::l I 

I U) .... IQ .. ::l ::l E E C: I I 0::: (I) 
C: C: ::l 0 a; (I) C: 

::l ~ 0 0 ·-..c ~ C: .r::. C: .. ... ... ... -~ "C ... 0 ::l ::l IQ 

~ J ::. :!!. ... 
z 0 a: a: ::, 

B2C6T7 J J 

B2C6V2 J J 

K3536 B2C6V4 J J 

B2C6W4 J J 

K3538 B2C6V5 J J 

B2C6T9 J J 

B2C6VO J J 
K3549 

B2C6V7 J J 

B2C772 J J 

K3558 
B2C6V9 J J 

B2C6W1 J J 

B2C6W9 J J 

K3566 B2C6XO J J 

B2C7P2 J J 

B2C758 J J 

B2C761 J J 

K3579 
B2C763 J J 

B2C765 J J 

B2C767 J J 

B2C777 J J 

K3583 B2C7P6 J J 

B2C768 J J 

B2C770 J J 

B2C771 
K3595 

J J 

B2C773 J J 

B2C774 J J 

B2C775 J J 

B2C3M4 J J 

K3596 B2C3M5 J J 

B2C3M8 J J 

K3611 B2C776 J J 
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II) 
M 
N 

I 

E 
::l 
C: 
IQ ... 
::, 

.... 
-.:t 

00 N 
M I N 

E N -.:t 
I ::l N E ·c:; I 

::l E ·;:: ::l C: (I) ·;:: 
IQ E ... ::l 
::, ,d_ 0 
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M N - N 

M I 
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E C: 
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0 z 
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Table 8. 100-N Review Qualifiers for Radionuclides. (3 Pages) 

Radionuclides 

E 
::i 0 ; ..,. ..,. 

Sample 
C: N 
0 CJ) - M .... Sample ,_ 

CJ) 00 CJ) N ..,. 
Delivery ... M M -Number "' I N N M ll) 00 N 

.2 E I I M M M I N Group ..,. CJ) E E N N N E ..,. .... M N "C ::i I I I ::i N 
I co .... cu ; ::i ::i E E E ·;:; I 

E C: I I er:: Q) E 0 Gi Q) C: C: C: ::i ::i ::i ·.::: ::i .&l ~ C: cu .i:::. 0 0 C: C: C: Q) 
::i 

; ... ... ·.::: ,_ 
.!:? ... (J ::i ::i cu cu cu E ~ ~ 

"C ::. ~ 
,_ ,_ ,_ ::i 

z 0 a: a: ::, ::, ::, <t. 0 

B2C3M6 J J 

B2C3M7 J J 
K3621 

B2C3M9 J J 

B2C3NO J J 

K3622 B2C783 J J 

B2C7P3 J J 

B2C7P4 J J 

K3623 
B2C7P5 J J 

B2C7P7 J J 

B2C7P8 J J 

B2C803 J J 

B2C7V4 J J 

K3624 B2C7V5 J J 

B2C7Y6 J J 

B2C7Y8 J J 
K3634 

B2C808 J J 

B2C7Y9 J J 
K3639 

B2C801 J J 

K3640 B2CB59 J J 

B2C3N1 J J 

B2C3N2 J J 
K3641 

B2C3N3 J J 

B2C3N4 J J 

B2C3N5 J J 

K3668 B2C3N6 J J 

B2C3N7 J J 

B2C3N8 J J 
K3670 

B2C3P5 J J 

GEA = gamma energy analysis 

WCH-524 
Rev. 1 

~ t--
M N - N 

M I ..,. E 
N ::i 

I 

E C: 
::i ::i ... <( ·.::: Q, 

::i Q) w 
0 z (!) 

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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c.... ..... 
CC) 
- C) 
'< ' N -,, 
0 Q) 
...... ::i 
N Q. 

(;) 
I ...... 

0 

..... 
C) 

? 
c 
~ 
~ 
3 
CD 

~ 
5" 
iii 

i 
g. 
~ 
~ 
Q) 

~ 
$ 
C/) 

t: 
~ 
CJ 
Q) 

iii 
0 
§ 
~ 
):,. 

~ 
~ 
CD 
;::a. 

I 
;:i 

Sample 
Delivery 
Group 

J00986 
K3140 

K3540 

K3545 

K3555 

K3570 

K3581 

K3614 

K3619 

Sample 
Number (.) 

::c 
O;l 
cu 
~ 
C. m 

B2C6Y8 
B28NW8 J 
B2C717 
B2C719 
B2C726 
B2C720 
B2C715 
B2C716 
B2C722 
B2CKL5 
B2C7D3 
B2C7F3 
B2C7D1 
B2C7C4 
B2C7C9 
B2C7C7 
B2CKM2 
B2CKM3 
B2CKM4 
B2C7F2 

Table 9. 100-N Review Qualifiers for Pesticides. (2 Pages) 

Q) 

Q) C: 

C: cu 
cu "C ... 

(.) "C .2 - = ... 
C: C: ::c .2 ~ 

(.) (.) a:i (.) ~ cu 
::c :::c I ~ I C w ~ ~ 

m cu (.) cu C C C C: ::I ::I m E ci, E ·;:: Ill Ill I C C C C: 
I cu ·;:: "C 0 0 cu - E ~ E I I I "C "C - ~ ~ ~ "C Q) 

Q) ~ ~ 
C. 

~ ;;: c C: C: 
.c m ..; ..; ..; w w 

Sampling Authorization Form RC-204 (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 

Q) -Q) ~ 
"C "5 >, Q) 

(J) ~ C: 
Q) 0 C: 
"C -< Q) ~ ::ii::: 

::I 
C: C: C: Ill ·;:: ·;:: ·;:: 0 

"C "C "C "C 
C: C: C: C: 
w w w w 

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 
'i( 
0 
C. 
w ... ... 

0 .2 :c ~ 
CJ CJ 
cu cu - -C. C. 
Q) Q) 

::c ::c 

J 
J J 

... 
.2 
~ 
CJ 
>, 
>< 
0 
~ -Q) 

:!:: 

J 

Q) 
C: 
Q) 
~ 
C. 
cu 
>< 

{=. 

~ 
() 

;::o I 
(0 I 

< 01 
• I\.) 
...... ~ 



Table 9. 100-N Review Qualifiers for Pesticides. (2 Pages) 

Sample 
Sample 

Delivery Number 
Group (.) 

(.) ::c 
Cl ::c 

I Cl n, I 

.r:. n, -Cl. Q) 
ffl .Q 

B2CKM7 
K3655 B2CKM9 

B2CKN7 
BHC = benzene hexachloride 
DOD = dichlorod iphenyldichloroethane 
DOE = dich lorod iphenyldichloroethene 
DDT = dichlorodiphenyltrichloroethane 

(.) 
::c (.) Cl ::c I 

Cl n, 
E I 

n, - E "iii n, 
"C Cl 

Q) 

Q) C: 
C: n, 
n, "C ... 
"C ~ - = ... C: C: 
~ .r:. 

(.) ~ ~ .r:. C w I-(.) m C: ~ ~ C C C I E -~ 1/1 1/1 n, C C C C: 0 0 -~ ~ .r:. E I I I "C "C 
~ ~ ~ "C Q) Cl. n, < i5 C: C: 

ffl Cl ..; 'Ct- 'Ct- w w 
J 
J 
J 

Q) 
Q) - "C 

Q) ~ .>< 
"C 0 
>, Q) ~ Cl. ... 

"' .r:. C: w ~ Q) 0 C: 
"C - ... ... .r:. Q) 

< Q) ~ 0 ~ u C: 
:::ii::: :E >, Q) 

~ .r:. >< .r:. u u C: C: C: 1/1 0 Cl. -~ -~ -~ 0 n, n, - - .r:. n, 
"C "C "C "C Cl. Cl. - >< 
C: C: C: C: Q) Q) Q) 

~ w w w w ::c ::c ::E 

J = Due to a minor quality control deficiency identified duri ng the data assessment, the associated concentration is an estimate. The data are considered 
usable for decision-making purposes. 
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" ~ C: .. g ., J;;; ., 
C: ;; C: " Sample .. e .. " " 

., 
" C: 

Sample J;;; J;;; C: C: C: C: .. 
;; 0 ;; .. .. .. " 

Q. 
Delivery 

Number :c J;;; J;;; J;;; J;;; e e e ;; ;; ;; 8 Group (J Q. 
0 l'! 0 e e e 0 :c :c .2 0 ;; 0 0 0 (J (J 

~ 
>;-

~ 
:c :c :c J;;; :c 

N (J (J (J (J (J 

q q q c c - N - N 

"' "' - - - - - N - - - - -- ..,: ..: 

J00985 B2C721 

B2C1Y6 

B2C1Y7 

K331 4 B2C1Y8 

B2C1Y9 

B2C201 

K3325 B2C202 

K3511 B2C784 

K3518 
B2C6X1 

B2C6X4 

B2C6X2 

B2C6X3 
K3531 

B2C6X5 

B2C6X6 

B2C702 

B2C6Y0 

K3539 B2C6Y1 

B2C6Y2 

B2C6Y4 

K3544 B2C6Y3 

K3552 B2C787 

B2C6X7 J J J J J J J J 

K3554 B2C6XB 

B2C6Y5 

B2C6Y7 
K3562 

B2C6Y9 

B2C708 
K3568 

B2C707 

K3569 B2CB60 
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Table 10. 100-N Review Qualifiers for Volatile Organic Compounds. (3 Pages) 

" 
., 

" C: " C: C: ., .. " C: 
., .. 

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

., 0 e e C: -= (J C: C: 0 ., 
0 .. ;; 

~ " 
., .. 0 0 " " ':'- C: :c :c C: .. 

C: :c E £ ,,. N .. E 
J;;; :c .. 

C ')I (J ~ 
., c C J;;; ;; (J (J 

(J N 
0 0 I- " c c C C >, .. .. :;; 2 E .c ;; 2 E 0 C .. .. £ C C: 0 0 0 C C: e e 0 e "' .;, E .. 
'5 )( 0 

., 
E E E 0 0 0 e .c 

" 
., ;; N -e -e 0 0 0 - >, 

:::E C: 0 0 e ., -.;-
al J: 

~ ~ ~ ~ ,"l ,"l f; f; f; f; ,,. .c J;;; 

.:.. .:.. ~ Ill ·;; ·;; c w 
Sample Authorization Form RC-204 (Soil) 

J J J J 

J 

J 

J 

UJ 

UJ 

UJ 

UJ 

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

UJ 

., ., C: 
C: 

., ., Q. 
J;;; e ;; " " 

Q. 
,:, e e '§ C: ., 0 0 ., 
:c J;;; :c :c C: 

8 (J (J .. 
0 J;;; c c ;; " 0 C "' .;, e " 

., :c " - C - 0 >, C: (J ., ., ., :c J;;; I!! l'! ;; C: 
::, 

C: (J ... :! .. ~ .. ~ :::E ;;; b b 

J 

UJ 

UJ 

J 

J 

J 

J 

UJ 
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B2C3R2 J UJ 

K3630 
82C3R1 J UJ 
82C3YO J UJ 
B2C3Y1 J UJ 

K3645 82C7C1 UJ 
K3646 82CB71 J 

82CB72 UJ 
K3656 B2CB74 UJ 

82CB82 UJ 
82C3R3 J UJ 

K3660 B2C3R4 J UJ 
B2C3R6 J UJ 
82C3R7 J J J J J UJ 

K3662 82C3R8 J J J J J UJ 
82C3R9 J J J J J UJ 
82C3TO 

K3678 
UJ 

82C3T7 UJ 
J = Due to a minor quality control deficiency identified during the data assessment, the associated concentration is an estimate. The data are considered usable for decision-making purposes. 
UJ = The compound or analyte was analyzed for and detected in the sample. However, due to a minor quality control deficiency associated with method blank results , the associated results are labeled as estimated quantitation limits. The data 

are considered usable for decision-making purposes. 
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Table 11. 100-N Review Qualifiers for 
Nonhalogenated Volatile 

Organic Analysis. 

0 
u 

Sample >, 

Delivery Sample a 
Number 0 Q) 

Group C: C: 

"' ~ 
.J::. >, - .J::. Q) -::::E w 

Sample Authorization Form RC-204 (Soil) 

J00985 B2C6Y6 J J 
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B2C716 J J 

K3607 B2CKM5 J 

0 
u 
>, 

a 
Q) 
C: 
Q) 

>, 
C. 
0 .. 

Q. 

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

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

·- cu I- ·- cu .c 0 (.) ·;:: I C: C: .Q (.) ,do ·;:: I- u,_ 0 0 E '? "C 
I -.:I"·- a. 

ri~ u,_ "C - a. cu cu ~e iii .!:! "'"·- J' .E "'"·-N°'~ N°'~ r:. a. 0 0 
Sample Authorization Form RC-204 (Soil) 

J00986 B2C6Y8 J 

K3512 B2C7C2 J 

B2C709 J J J J J J 
K3519 

B2C712 J J J J J J 

B2C710 J J J J J J 

B2C711 J J J J J J 
K3532 

B2C713 J J J J J J 

B2C714 J J J J J J 

B2C717 J J J J J J 

K3540 B2C719 J J J J J J 

B2C726 J J J J J J 

K3545 B2C720 J J 

B2C723 
K3563 

B2C724 

B2C731 J 
K3571 

B2C732 J 

B2C7D3 J 

B2C7F3 J 

B2C7D1 J 
K3581 

B2C7C4 J 

B2C7C9 J 

B2C7C7 J 

K3587 B2CKL9 J J J J J 

B2CKM0 J 

B2CKM1 J 

B2CKN1 J 
K3598 

B2CKL6 J 

B2CKL7 J 

B2CKL8 J 
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0 
C: 
Q) "C .c ·c:; a. cu z, (.) 
:::l :.:; 

.Q Q) 
I (.) 

(.) cu 
Q) >, 
Ill >< a. I 

0 <9 0 
I C: .. 0 '1' Q) a. .. 

0 ~ -.c .. >, a. 
..2 C: .c 0 c ...... 
.c Q) 0 
.!:! 

I 

:E -"'" 0 N°' r:. -fi 

J 

J 

J J 

J J 

J J J 

J J J 

J J J 

J J J 

J J J 

J J J 

J J J 

J J 

J 

J 

J J 

J 

J 

J 

J 

J 

J 
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~ 
>< 
0 
C: 
Q) 
.c 
a. 
0 .. 

..2 

.c "C 
(.) ·-I (.) 

! cu 
>, (.) 
.c ·-.... C: 
Q) 0 
:E ·;:: 

I Q. ~e r:. a. 

J 

J 

J 

J 

J 

J 

J 

J 
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Table 13. 100-N Review Qualifiers for Herbicide Analysis. (2 Pages) 

0 0 .i C: 0 Q) 

f Q) .i 0 "O 
Q) 

f 
n, ..c: 'i3 

0 ~ 0 Q. n, n, C: ~ ~ 0 0 Q) 0 
C: C: ..c: :::, .i 

Sample 0 Q) Q) Q. ,Q Q) 

Sample C: ..c: ..c: 0 I 0 
Delivery Q) Q. Q. ... 0 n, 

Number ..c: 0 0 ..2 "O 
Q) >-VI >< Group Q. ... ... ..c: ·- Q. I 

0 ..2 "O ..2 0 0 0 <9 0 ... ·- n, I C: 

..2 ..c: ·- ..c: ... 0 
... 0 ..,. Q) 

0 0 0 Q. ... 
·- n, I-·- n, 0 - ..c: ..c: ·;:: I C: C: :!::: >- Q. 

0 Co 1-;- in_ 0 0 ,Q ... 
C: 

I•- E ..2 ..c: 0 

'-?-o -.:I' ... -.:I'·- Q. i5 - ... c-i~ in_ "O - Q. ..! n, ..c: Q) 0 ~e 0 0 
I :iii:--.:I'·- ;r .E -.:I'·- n, -.:I' 

N~ N~ r.:. a. C i5 i5 N- r.:. 'fi 
B2CKM2 J J J J J J J J J 

K3614 B2CKM3 J J J J J J J J J 

B2CKM4 J J J J J J J J J 

K3619 B2C7F2 J J 

K3628 B2C7F9 J J 

B2CKM6 J J J J J 
K3644 

B2CKN6 J J J J J 

B2CKM7 J J J J J J J J 

K3655 B2CKM9 J J J J J J J J 

B2CKN7 J J J J J J J J 

WCH-524 
Rev. 1 

-;; 
>< 
0 
C: 
Q) 

..c: 
Q. 
0 ... 
..2 
..c: "O o._ 

I 0 ! n, 
>- 0 ..c: ·-

- C: Q) 0 
:iii:·;:: 

I Q. 

~e r.:. a. 
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. 

Sample 
Delivery 
Group 

K3519 

Table 14. 100-N Review Qualifiers for 
Polychlorinated Biphenyl Analysis. 

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

I I I I I I 

Number ... ... ... ... ... ... 
0 0 0 0 0 0 
c3 c3 c3 c3 c3 c3 
0 0 0 0 0 0 ... ... ... ... ... ... 
<t <t <t <t <t <t 

Sample Authorization Form RC-204 (Soil) 

B2C709 J J J J J J 

B2C712 J J J J J J 

0 N 
CD CD 
N N .... .... 

I ,!, ... 
0 0 
c3 c3 
0 e ... 
<t <t 

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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QO 
CD 
N .... 
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0 
c3 
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<t 

J 

J 
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Table 15. 100-N Review Qualifiers for Semivolatile Organic Analysis - Part 1. (2 Pages) 

., 
C: ., ., ., ., ., 

C: C: C: N C: 
Sample ., ., ., C: 

., 
Sample N N N ., ;;; 

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

e e e 0 CL ., 
:i: .. ,:; 

0 0 0 C: CL 
:i: :i: :i: " e e ~ " " " 0 0 c c c ... :i: :i: 

"' .;, .; N 0 0 
.: .: .: .: ..:. ..:. 

J00986 B2C6V1 J J J J 

K3512 B2C7C2 

B2C709 
K3519 

B2C712 

B2C717 J J J 

K3540 B2C719 J J J 

B2C726 J J J 

K3545 B2C720 

K3553 B2C7C5 

B2C715 

K3555 B2C716 

B2C722 

B2C723 
K3563 

B2C724 

K3570 B2CKL5 

B2C731 J 
K3571 

B2C732 J 

B2C7D3 

B2C7F3 

B2C7D1 

K3581 B2C7D5 

B2C7C4 

B2C7C9 

B2C7C7 

K3587 B2CKL9 J J J J J J 
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., 
C: ., 0 
;;; C: ., ,:; 0 :E ,:; 

C: .. 0 CL 
CL ., C: C: e .. ,:; ., 
C: CL ·c: 0 
>, >, 

,:; 
:i: .. CL 

,:; ,:; g g " .; -.; c 
::E ::E z z .; 
..:. ..:. ..:. ..:. "' 
J 

J J J 

J J J 

J J J 

J J J J J 

- -., ., 
,:; ,:; 

0 w w 0 ., C: >, >, C: 

0 0 
., ., 

C: ,:; C: C: ,:; 
0 C: C: :;; CL 

., ., 
CL ., ., ., .. ·;;; >, ,:; ,:; >, C: 0 C: ,:; ,:; C: CL CL ., 

CL CL C: ,:; ,:; 
,:; C: ., ., ., >, ., >, ., ::, e e ::, -.; C: .; 
CL ,:; 

~ 0 
., .0 

::E C: C: 

~ >, CL 0 0 C: e ., ·c: ., 
= e :i: :i: g 0 .; ,:; ,:; 

'? ·c: CL .. CL ., " " :i: - 0 e e 0 
E ·c: ·c: ~ ~ ·c: .. 

" .Q E 0 e c;i 
.., 0 0 c c c "' "' c C: e :i: :i: :i: .; .; .; ..; ..; .;, z .., .. ID 0 0 0 

"' "' "' "' "' "' ,:, ,.; ,:, - - - -Sample Authorization Form RC-204 (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 J J J J J J J J J J J J 

0 
C: ., 
,:; 
CL 
>, 
,:; 
-.; ., ., 

C: C: E ., 0 .. ., 
C: C: ~ ;;; >, ., g ,:; ,:; ·c: :E :E ,:; .. CL ·c: CL CL g g .. .. c C: C: z z .;, ., ., 

~ ~ - - .,; 

J J 

J J 

J J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J J J J J 

., 
C: ., 
" ., 
l'! C: 
,:; ! ., i: 

C: 
>, .. CL ., 

~ ~ " l'! 0 0 

= 
N N 
C: C: 

C: ., 
~ d. ID 

J J J 

., 
C: ., 
,:; 
i: 
l'! 
0 
::, 

~ 
0 
N 
C: 

~ 

J 

J 

J 

., 
C: ., 
~ ., 
CL 

,::, 
,:;" 

s 
0 
N 
C: 

~ 

J 

J 

J 

J 

WCH-524 
Rev. 1 

3-27 



Table 15. 100-N Review Qualifiers for Semivolatile Organic Analysis - Part 1. (2 Pages) 

- -., ., 
.c .c 

0 w w 0 .. .. C: >, >, C: 
C: 0 0 .. ., .. .. .. ., ., ., C: .c C: C: .c 

C: C: C: N C: C: 
0 0 C: C: '5 0. 

., ., 
0. Sample .. .. ., C: 

., ., ., .. .. ., ·;:. >, .c .c >, Sample N N N .. iii iii C: C: 0 .c .c a. a. 
Delivery C: C: C: .Q .c .c: .. .. C: 

0. 0. 
C: C: .c .c 0 0 C: ., ., >, .. >, Number ., .. ., e ~ le .c .c ., ::, e e ::, .. ;; 

:§ ;; 
Group .Q .Q .Q C: C: .. 0 0. 0. ., .Q C: C: .. 0 e e e 0 0. ., C. .. :§ e >, .c 2 0 0 0 :§ e ~ .. ., ~ :§ :E ., .c ., .c C: 0. e .c ·1: .c C: 

0 0 0 C: 0. C: 0. ·1: .. 0 .c g e :E :E ·1: 0 0. ., 0. '? ·1: 
., 

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

~ 
., 0. E ·1: ~ ~ 

., 
" E 

., 0. 

" " " 0 0 .c: .c g g " C: C: e q .,, 0 0 0 g g q q c ... _ :E :E ;; ;; c c c c "' "' c 
~ 

C: e :E :E :E ... _ (.) (.) :Ii :Ii z z ... ... ... ... ..; ..; .;, ;., ., 
Ill (.) (.) (.) z z .. _ O'( .. _ 

~ ~ ~ ~ 
,.:, ,.:, ,.:, N N N "' "' "' "' "' "' "' ,:, .,; ,:, ... ... ... ... ... ... 

B2C7F1 J 

B2C7F0 J 

B2C7D4 
K3597 

J 

B2C7D6 J 

B2C7D7 J 

B2C7D9 J 

B2CKM0 J 

B2CKM1 J 

K3598 
B2CKN1 J 

B2CKL6 J 

B2CKL7 J 

B2CKL8 J 

K3607 B2CKM5 J J 

B2CKM2 J J 

K3614 B2CKM3 J J 

B2CKM4 J J 

K3619 B2C7F2 J J 

K3628 B2C7F9 

B2CKM6 J J J J J J 
K3644 

B2CKN6 J J J J J J 

B2CKM7 J J J J 

K3655 B2CKM9 J J J J 

B2CKN7 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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0 
C: ., 
.c 
0. ., >, 

= 
C: ., ., .. ., " ~ 

C: C: l!! .. ., 
'l' iii >, = ., 

C: g = = C: ~ .c .c ., 
·1: 0. 0. " .!!. ., ., l!! 0 q C: C: .c N .. .. 

! 
C: 

"' ~ ~ .. ...- Ill 

J 

J 

J 

., 
C: ., 
.c ., c 

C: l!! 
I!? 0 
>, ::, 

.!:!; ;: 
:c .!!. 

0 0 
N N 
C: C: ., ., 
Ill Ill 

J 

J 

J 

., 
C: .. 
~ .. 
0. 
=-
.if 
.5!? 
0 
N 
C: ., 
Ill 
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Table 16 . 

.. :;; C: 

"' $ = .s;; 
"' 1ii ~ .!!. iii ., $ ., 

E >, = C: 
~ = Q. "' ., .s;; iii Sample .s;; >< .!!. e .9: Sample >, 

.s;; 
Delivery c 0 Q. >, E 

Number ~ 
.s;; .s;; 0 >< ri. 

Group ~ ~ "' 0 -~ .. >, .s;; ::, 
>, N ;: 0 0 0 C: 

'.i<' :E :E :E .s;; ., 
0 y y y l ID 
N N N N >, 
C: ., ., ., ., ., 5 
ID iii iii iii iii ID 

J00986 B2C6V1 J J 
K3512 B2C7C2 

K3519 
B2C709 J J J 
B2C712 J J J 
B2C717 

K3540 B2C719 
B2C726 

K3545 B2C720 
K3553 B2C7C5 

B2C715 J 
K3555 B2C716 J 

B2C722 J 

K3563 
B2C723 
B2C724 

K3570 B2CKL5 

K3571 
B2C731 
B2C732 
B2C7D3 
B2C7F3 
B2C7D1 

K3581 B2C7D5 
B2C7C4 
B2C7C9 
B2C7C7 

K3587 B2CKL9 J J J J J J 
B2C7F1 
B2C7F0 

K3597 
B2C7D4 
B2C7D6 
B2C7D7 
B2C7D9 
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., 
0 
N 

"' -f! .~ 

J 

100-N Review Qualifiers for Semivolatile Organic Analysis - Part 2. 

., 
C: ., 
'o ., ., s C: ., C: 

" $ $ .. C: C: ! ., 
" $ "' "' 

C: 
., 

Q. .. >, 
~ $ "' .. 'o C: Q. 

.s;; iii iii iii N s 0 
"' 'ti' c "' .s;; .s;; C: u 
! iii .s;; E E .. ::, >, y 

"' 
C: E 

., 
.Q .Q " ~ .s;; ri. ri. C: "' '.c E ri. ., e e e N: .. .!! ,E ~ ~ = 0 0 0 0 

C: 0 ri. >, ., 
:E :E :E :E 

~ .. N N >, .s;; ::, C: C: 0 
"' C: C: 1ii .Q 9 ~ ! " " " " C: 
~ 

., ., .s;; 

-~ 0 0 "' "' "' "' ., 
j . § .! >< >< >< >< 

-F, 
.Q .Q .a! .a! .. ., ., .. ,, 
i5 i5 C C C C ... ... :c :c :c :c C: 

Sample Authorization Form RC-204 (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 

(2 Pages) 

., 
C: ·e ., ., 

C: C: 

"' >, ·e ·e 
Q. "' "' e >, >, 
Q. .s;; C: 

~ 1ii ., 
.s;; ., .. E Q. 

C: ~ .. C: .. 'o 'o C: .. N 0 0 0 e iii C: "' "' "' 0 .s;; " ,g ,g ,g .s;; E .Q 

Q. e z z z Q. 
0 "' ~ "' z z 7 z 

J 

J 
J 

J J 
J J 
J J 

J 
J 
J 

J J J J J J 

0 
C: ., 

.s;; .. Q. 
C: e ! 0 .s;; 

:E c 
" 0 s "' C: C: 
C: .. ., 
! .s;; .s;; 

ri. ri. 

J J 
J J 
J 
J 
J 
J 
J 

J 
J 
J 

J 
J 
J 
J 
J 
J 
J 
J J J 

~ 
.s;; 
Q. 

"' 0 
.s;; 
Q. 

., ~ C: 

! 
::, 

.Q 
>, ~ ri. 

J J 

,, .. 
"' "' :i .. 
E 
i= 
01 
C: 

'o 
0 
:c 
c( 
0 
~ 

J 
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Table 16 . 100-N Review Qualifiers for Semivolatile Organic Analysis - Part 2. (2 Pages) 

.. - .. .. C 

" C .. 
= ~ " 

C 
.s:: ·e " ;; - ..!l. ii " 

:;; 
" C 

" " s .. .. E >, 

= 1ii C .. C ·e C .s:: 
C. .. C C [ >, 

" -;:; i .s:: ii .!! .!! " " C. .. 
Sample 0 u .!! C .. 

Sample .s:: )( 

C. ..e: = ~ 
.. .. 

" :;; C. " C. e >, 
E 0 >, .!! .. ii ii 0 C .s:: Delivery >, .s:: .s:: ii N s .. 'o' 'i'-Number ~ 

.s:: .s:: 0 )( a. E 
.. .s:: .s:: C u .s:: ;; 

Group ;; 1 
., 

C ii .s:: :c :c " ::, >, y i;: 
0 -~ " >, .. :c " ..0 ..0 e ~ " 

.. E e .s:: ~ .s:: C 
.., 

C ~ ::, 
>, N ~ :c a. a. a. 

" e e "t " C 

" :;; ;:: 0 C " " .i ~ ~ ~ 
.s:: 0 0 0 0 

C " N 0 0 :;.' :c :c :c .s:: " 0 C a. >, E " :c :c :c :c - e ii C ., ., 
0 y y y ' Ill N " N N >, .s:: ::, C 0 0 = 

.. e e .. ., 
C C ;; -9 9 ~ ! u u u u C .s:: ..0 

N N N N N ~ = .. .. .. .. .s:: g ~ ~ C ., ., ., ., -e ~ .. .. 
E i;: i;: 0 0 )( )( )( )( .. C. C. 

" ::, .. .s:: ..0 ..0 " ::, ::, 

" .. " " 
,::, 0 .. 

Ill iii iii iii iii Ill u u i5 i5 i:i i5 i5 i5 ii: ii: :I: :I: :I: :I: C ., z z z z 
B2CKM0 J 
B2CKM1 J 

K3598 
B2CKN1 J 
B2CKL6 J 
B2CKL7 J 
B2CKL8 J 

K3607 B2CKM5 
B2CKM2 

K3614 B2CKM3 
B2CKM4 

K3619 B2C7F2 J 
K3628 B2C7F9 J 

K3644 
B2CKM6 J J J J J 
B2CKN6 J J J J J 
B2CKM7 J 

K3655 B2CKM9 J 
B2CKN7 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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" " .s:: .s:: " C. C. C e :;; ! 
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= ., :c e u C 
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.!! .. 
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0 .. ~ C C ::, 
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Table 17. 100-N Review Qualifiers for Special Extraction Analysis. 

Sample E E E Sample ::l 

Delivery -~ E ::l ·e ::l 

Number C: ::l ·e C: .. 
Group Q) ·;:: "O e "O Q) Q) 

I!! cu l ..? cu J ~ Q) 
d m 0 .J en 

Sample Authorization Form RC-204 (Soil) 

K3273 B2C484 J 

B2C477 
B2C478 J J 

K3279 
B2C479 
B2C483 J 

K3313 B2CL47 J 

B2CL48 J J J J J J J 
K3323 

B2CL49 J J J J J J J 

K3331 B2CL56 J J J J J J J 

B2C4M5 J J 

B2C4M6 J 

K3468 B2C4M7 J J 

B2C4M8 J 

B2C4M9 J 

K3564 B2C734 J 

B2C7H8 J 
K3629 

B2D286 J 

K3657 B2D285 J 

B2C1W9 J J 
K3677 

B2C3X9 J J 
J = Due to a minor quality control deficiency 1dent1fied 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-N REMEDIAL INVESTIGATION RELATIVE 
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Project Title: 100-N Area Remedial Investigation 

Area: 100-N Area 

Acrobat8.0 

Job No. 14655 

Discipline: Environmental •calculation No: 0100N-CA-V0115 

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

Computer Program:_E_x_c_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 calculaUons by persons who do not 
have access to all pertinent facts may lead to incorrect conclusions and/or results. Before applying these calculations to your 

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

use of a calculation not under its direct control. 

Committed Calculation 18] Preliminary D Superseded D Voided 0 

SUMMARY OF REVISION 

WCH-OE-019 (05/0812007) "Obtain Cale. No. from Document Control and Form from Intranet 
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WCH-524 
Rev. 1 

CALCULATION SHEET 
Washington Closure Hanford 

Originator P. L. Benjamin ~~ Date 11/21/2011 Cale. No. 0100N-CA-V01 
Project 100-N Area Remedial lnvestigatlon Job No.~ Checked H. M. Sullowa 
Subject 100-N Area Remedial Investigation Relative Percent Difference (RPO) Calculation 

Summary 
1 PURPOSE: 
2 

Rev.No.~ 
Date . 

Sheet No. __ 1-=-1=---

3 Provide documentation to support the calculation of tbe relative pen:ent difference (RPD) for primary-duplicate and primary-split 
4 sample pairs from I 00-N Area remedial investigation sample results, as necessary. 
s 
6 
7 TABLE OF CONTENTS: 
8 
9 Sheets I to 3 - Summary 

10 Sheet 4 - CS 185 Interval 5 Soil Samples 

11 Sheet 5 - C8 I 86 Interval 11 Soil Samples 

12 Sheet 6 - C8 I 87 Interval 3 Soil Samples 

13 
Sheet 7 - C8188 Interva l 7 Soil Samples 

14 
Sheet 8 - C8 I 88 Interval 8 Soil Samples 
Sheet 9 - C8188 Interval 13 Soil Samples 

15 Sheet IO - C8 I 89 Interval 11 Soil Samples 
16 Sheet 11 - CS 190 Interval 6 Soil Samples 
17 Sheet 12 - C8191 Interval 6 Soil Samples 
18 

19 GIVEN/REFERENCES: 
20 
21 l) DOE-RL, 2010, Sampling and Analysis Plan for the 100-NR-I and 100-NR-2 Operable Units Remedial 
22 lnvestigmion/Feasibiliity Study, DOE/RL-2009-42, Rev. 0, U.S. Department of Energy, Richland Operations 
23 Office, Richland, Washington. 
24 

25 
26 SOLUTION: 
27 

28 I) Use data obtained from remedial investigation soil, aquifer sediment, and groundwater samples to perform the RPD 

29 calculations for primary-duplicate and primary-split sample pairs, as required. 

30 

31 
METHODOLOGY: 

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

33 
detection limits and are greater than 5 times the target detection limit (fDL). The TDL is a laboratory detection limit pre-determined 

34 for each analytical method The 100-N Area SAP lists laboratory perfonnance standards as estimated quantitation limits (EQLs) for 
35 soil/aquifer sediment samples from sampling targets ?i&, . --·-·· ~-:;, :"4~of the SAP (DOE-RL 20 l 0) for selected constituents. 
36 Where TDL values lower than those listed in the SAP ere available, the lower values were usc4.. / 
37 1t-:..bles ,9.-3 -tflr1>u.,;)k.,,?.-lP r}?A9/:JJ t i 
38 Where direct evaluation of the attached sample data showed that a given analyte wa s not detected in the primary, duplicate, and/or 
39 split sample, further evaluation of the RPO value was not performed. 
40 
41. 

42 
43 
44 
45 
46 
47 
48 
49 
so 
51 
s2~------------------------------------------~ 
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WCH-524 
Rev. 1 

CALCULATION SHEET 
Washington Closure Hanford 

Originator P. L. Benjamin JS? Date 11/21/201 1 Cale. No. 01 00N-CA-V01 15 Rev. No. _ O , 
Project 100-N Area Rem al Investigation Job No. 14655 Checked H. M. Sulloway M Date (\ p,< / ( / 
Subject 100-N Area Remedial Investigation Relative Percent Difference (RPO) Calculation Sheet No. 2 o 12 1 

Summary 

1 METHODOLOGY CONTINUED: 
2 

3 The RPO calculations use the following fonnula: 
4 

5 RPO =[IM-OV((M+0)/2)]*100 
6 
7. where, M = main sample value D = duplicate ( or split) sample value 
8 
9 When an analyte is detected in the primary or duplicate/split sample, but is quantified at less than 5 times the TOL in one or both 

10 samples, an additional parameter is evaluated. In this case, if the difference between the primary and duplicate/split results exceeds 

11 a control limi t of 2 times the TDL, further assessment regarding the usability of the data is performed as part of the overall quality 

12 assessment. 

13 
For quality assurance/quality control (QNQC) duplicate RPO calculations, a value less than 30% indicates the data compare 

14 
favorably. If the RPD is greater than 30%, further investigation regarding the usability of the data is performed. Additional 

15 discussion is provided in the data quality assessment. 
16 

17 

18 RESULTS: 
19 

20 The resu lts presented in the tables that follow include the summary of the results of the RPD calculations and are for use in data 
21 quality assessment of the remedial investigation sampling. 
22 
23 

. 24 

25 
26 

27 

28 

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

39 
40 

41 

42 

43 
44 
45 
46 
47 
48 

49 
50 

51 
52.__ _ _ ____________________________________ _____ __, 
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Washington Closure Hanford CALCULATION SHEET 

Originator P. L. Benjamin Date 11/21/2011 

Project 100-N Area Remedial Investigation Job No. _1_4_6_55 __ _ 
Subject 100-N Area Remedial Investigation Relative Percent Difference (RPD) Calculation 

1 Summary {continued) 
2 
3 Relative Percent Difference Results and 
4 QA/QC An I I aIys s 

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 

Analyte 

Cobalt-60 

Potassium-40 

Total beta radiostrontium 

Aluminum 

Barium 

Calcium 
Chromium 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Phosphorus 

Silicon 

Sodium 

Strontium 

Vanadium 

Zinc 

Nitrate 

Sulfate 

Fluoranthene 

Phenanthrene 

Total petroleum hydrocarbons - diesel range 

31 - = RPD analysis not required 

C8185, Soil, 
Interval 5 

Duplicate 
Analvsis 

-
6.9% 

-
5.8% 

27.4% 

31 .3% 

1.8% 

15.5% 

10.0% 

-
3.7% 

0.0% 

-
3.5% 

-
3.4% 

7.3% 

8.8% 

-
3.6% 

109.5% 

113.6% 

114.0% 

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

C8186, Soll, C8187, Soil, Cll188, Soll, 
Interval 11 Interval 3 Interval 7 

Duplicate Duplicate Split 
Analvsis Analvsls Analvsis 

.. - -
3.6% 0.9% 107.5% 

0.6% 22.9% 34.3% 

4.4% 2.9% -
40.6% 10.8% -
4.0% 1.4% -

19.2% 20.4% -
3.6% 7.5% -
5.3% 0.7% -
4.1% 9.9% -
0.5% 90.8% -
7.0% 8.1% -
- - -

4.0% 7.1% -
8.7% -

86.0% 2.3% -
12.2% 0.6% -
98.0% 8.6% -
- - -
- - -
- - -
- - -
- - -

C8188, Soll, 
Interval 8 

Duplicate 
Analvsis 

-
1.4% 

15.3% 

0.8% 

5.0% 

0.9% 

3.7% 

4.2% 

2.0% 

0.3% 

11 .5% 

2.7% 

5.5% 

11.8% 
.. 

2.4% 

11 .2% 

2.7% 

13.7% 

--
.. 
.. 
-

Cale. No. 0100N-CA-V0115 

Checked H. M Sulloway k\W5 

C8188, Soil, C8189, Soll, C8190, Soll , 
Interval 13 Interval 11 Interval 6 

Split Duplicate Duplicate 
Analvsis Analvsls Analvsls 

- - 24.7% 

- 0.5% 2.4% 

- 19.4% 16.3% 

8.3% 11.0% 0.0% 

17.2% 10.5% 28.9% 

23.3% 20.7% 3.5% 

1.4% 14.6% 3.5% 

3.7% 23.0% 2.9% 

17.6% 11.7% 9.6% 

5.6% 3.3% -
10.8% 17.0% 21.4% 

15.0% 11 .5% 7.0% 

- 23.4% 1.7% 

156.5% 10.9% 14.5% 

25.5% 3.1% 3.0% 

25.4% 16.4% 7.7% 

24.2% 11.1% 7.8% 

13.9% 5.0% 0.9% 

- - -
- - -
- - -
- - -
- -- -

C8191 , Soil, 
Interval 6 

Duplicate 
Analvsls 

-
6.1% 

-
11 .2% 

1.2% 

17.8% 

15.0% 

16.5% 

0.8% 

-
13.0% 

13.8% 

-
8.4% 

24.4% 

29.2% 

3.4% 

26.3% 

-
-
-
-
-

WCH-524 
Rev. 1 

Rev. No. 0 

Date 1r f7'./1I 
Sheet No. -3"'o"d'+'2"---
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W,1bloP1RO Closure tt,nfOl'd 
Originator P. L Benjamin S?S? 

Project 100-N Re~ lnvestlpatiOtl 
Sub}Kt 1()0..N Remed"ia l lnvestlQation Relatlve ~rcent Dffler..-ic. {RPO) Calculations 

Dunlieat.An "-la. C8Hl5 Interval 5 Soll S.mnla• 

Sampling Sample S.mple Potaalum-40 Radlum-%215 Radlum-228 ..... Number Oat• """" Q MOA Q MOA 0 MDA 
C8185' l-005 B2C1X3 -4/13/11 13.5 0.588 0.390 0.126 n.719 0.326 
C8185; 1-005 

82C1X6 4113/11 12.• I I 1.07 0., 11 I I 0.1 .. o.,o, I I o.ao1 OUP 
Analvsla : 

T1lf.. 

I 
o., 0.2 

Both > POL? VH Yoe continue Yes contlmn 
Duplicate Boll >SJCTDl? v .. l<oSloo ,.,.. No-Sloo lacceDtlbla -· RPO 

C>iffer9noe> 2 TDL? Nol ,C,ble No - • cceotatHe No• aeceotable 

,. Sampllng Sample Semple 

36 ..... Numw Date 
17 C8185· ~5 B2C216 4/13/11 

38 
C8185; l-005 

OUP 
82C219 4/13/1 1 53.1 

39 >n• ,., 
00 T1lf.. ., Bolh > PCIL? 
42 

_ .. 
Soll>5xTDL? 

43 ....,.lysls RPO 
Difference > 2 TI>t..? 

Somplo Sampl• 
Number Date 
82C200 4113/11 192 

B2C203 -4113/11 8.67 

TD!. 
Boch> POL? N 

Duplice11 Both >5xTOL? 
Analysls RPD 

Oiffat.nce > 2 TDl? No-• table 

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

Total beta 
radlostrontlum 

0 MCA 
0.940 0.512 

o.599 I I o.543 

, 
Yes continue 

"""" le 

No - aceeotable 

CALCULATION SHEET 

Date 1112112011 
Job No. 14655 

Cale:. No. 0100N..cA-V0115 

Checked H. M. Sulowayatw ;, 

WCH-524 
Rev. 1 
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Subj.ct 100-N Remedial Relative Percent Difference IRPD) Ca!culaHons 
Pn>joct 100-N Remedial~ 

' Duolleate Anal Is • C8186 Interval 11 mEM" , 

Sa.Ing 

,., .. 
C81M· 1-011 
C8166; 1-011 

OUP 
Analw.is: 

Duplicate 
Analysb 

35 Sampling 

36 ArM 
37 C81 86· I-011 

38 C81~~011 

S.mple Sample 

Number Date 
B2C3N5 Q/1/11 

82C3N0 Q/1/11 

TDL 
Both > POL? 

Both >SxTOL? 
RPO 

Difference> 2TOL? 

TDL 
Both > POL? 

Both >5r.TDL 1 
RPO 

Difference > 2 TOl? 

Sample Sample 

Number o ... 
B2C3VO 911 / 11 

B2C3W0 Q/1/11 

39 ANI 11: 

:';t-----.-~= 
42 Duplicate 

Cobalt-to 

"""" 0 MDA 
0.163 0.057 

a .203 1 1 0.010 

0.05 
Yes (continue 

No-Stoo aece 

No•locectable 

5.00 

PQL 
0.45 

0.61 

0.5 
Yes continue 
Yes calc RPO 

4.1% 
No< 

nn 
Q PQL 
B .... 
B 10.1 

10 
No-51 ,_ 

·--I 0 1 MDA 
13.7 0 .322 

14.2 1 I 1.04 

0.5 
Yes (continue} 
y.., Cale RPO 

3.e% 
Notaoolicat»e 

Anenlc 
m Q PQL 

1.91 0.91 

1.78 1.01 

Y .. contlnu• 
No-$ 

No- -
Lithium 

m Q 
8.95 .... 

Vanadium 

Q p L 
32.2 2.26 

36.4 2.53 

43 Anoly,io .. L_: __ _t::2ll~~!:'i'il!I:::t:~Noi::-~el!!!!!~t::E!: 

I 

I 

:~~.-.mp1~,-.• -~~~~~--~-~--.. -.-~~M-... ----~ 
47 ArN Q PQL 
48 C8186· l--011 11.7 10.G 

,1g C81~1--011 11.I~ 11.3 

50 Anal ls: 
51 
52 
53 Oupllcete 
54 Analysis 

20 
YH continue 

No-5 

4-.81 

4.00 

No- "" 
55'-----'--'===-"-"=-'--'No=· ==e:le,__.__:.:NOe_·:..,BCCe==""::e.....-J 

100-N Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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Radlu~226 

"""" Q MOA 
0.331 0.118 

o.314 I I o.m 

o., 
Yn {continue) I 

No-

.. nun, 
Q PQL 

120 0 .45 

79.5 0.51 

0.5 

" 
3660 

3660 75.8 

75 
YH continue 
YN uJcRPO 

0.!5% 
Neta 

Zinc 

m Q PQL 
Q7.0 .... 
33.2 10.1 

YH continue 
YH calcRPD 

""·"" Nola llcoble 

CALCULATION SHEET 

Data 11/21/2011 
JOb No. 14655 

Thotlum-228 
Total btita 

radloattootlum 
Q MDA acua Q MDA 

0 .4-43 0.1&0 350 0.388 

o.545 I I o., .. 350 I I o.30. 

' 
, 

Yes continue Yn continue 
Yes calc RPO 

0.6% 
No -ace Nol. ,. 

ChloriCM Nltrog,en In Nltrlta W'ld 
Nltratfl 

m Q 
2.6 B 

1.2 

N<>S 

Sutfatl 

Q PQL 
4.9 B 5.1 

7.1 5.1 

5 
No-510 ( 

No- "" 

C.Jc.. No. 0100N-CA-V0115 \ ~ 
Checked H. M. Sul10way ~ Wi\< 

Ac.naphthene 

3'.5 

11.2 

4.28 

4.55 

Slllcon 
Q POL 

38V 1.81 

,405 2.02 

Yes continue 
Yn caleRPO 

4.0% 
Not "cable 

WCH-524 
Rev. 1 
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Washington Closure Hanford 
Originator P. L. Benjamin ~<2, 

Project 100-N Remedial Investigation 
Subject 100-N Remedial Investigation Relative Percent Difference (RPO) CairulaUons 

1 Ouolicate Anal 

8 
7 
8 
9 

10 
1 
12 
13 
14 
15 

1 

16 

17 
16 
19 
20 
21 
22 
23 
24 
25 
28 

Sampling 

Area 
C8187· 1-003 
C8187; 1-003 

OUP 
Anafvsis: 

Dupllcate 
Analysis 

Sampling 
Area 

C8187· 1-003 
C8187; 1-003 

DUP 
Analvsls: 

Oupllca1e 
Analysis 

Sampling 
Area 

C8187· 1-003 
C8187; 1-003 

OUP 
Analysis: 

I 

I 

la - C8187 Interval 3 Soil Sam olu 

Sample Sample Potas• lum• O 

Number Date oCUal Q I MDA 
B2C403 3118/11 11 .4 I I 0.733 

B2C438 3118111 11 .3 I I 0.683 

TDL 0.5 
Both> POL? Yes lconlinuel 

Both >SxTOL? Yes lcalc RPO 
RPO 0.9% 

Difference > 2 TOL? Not 8DDllcabk, 

HEIS Sample AJumlnum 
Number Doto mn/kn Q I PQL 
82C469 3118/11 7050 I I 4.97 

82C470 3118/11 6850 1 I 4.64 

TDL 5 
Both> POL? Yes {continue) 

Both >SxTOL? Yes fcalc RPDl 
RPO 2.9% 

Difference > 2 TDL? Not aoolicable 

HEIS Sample Lood 
Number Dote fflll/kQ Q POL 
B2C469 3118/11 3.08 0.50 

B2C470 3/18/11 2.11 I I 0.48 

TDL 0.5 
Both> POL? Yes {continue) 

Radium-226 

oCVa IQ I MDA 
0.491 I I 0.134 

o.357 1 1 0.121 

0.1 
Yes /continue} 

No-Stoo a table 

No- ble 

A<sen lc 
malka I Q I PQL 
2.22 I I 0.99 

2.37 I I o.97 

1 
Yes (conUnual 

No-Stoc facceotablel 

No-a ble 

Lithium 
mt1/ka Q PQL 

11.2 2.49 

866 I I 2.42 

2.5 
Yes (continue) 

I 
I 

27 

28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

Ouplicale I Both >SxTDL? Yes (calc RPD) No-Stoo (acceotablel I 
Analysis I RPO 9.9% 

I Difference > 2 TDL? Not aooticable No-arr--ble 

38 

39 
40 
41 
42 
43 
44 

Sampling 
Ar•• 

C8187· 1-003 
C8187; 1-003 

DUP 
Analvsls: 

Duplicate 
Analysls 

Sample Sample 
Numb•r Oat• 
B2C469 3/18111 

B2C470 3118111 

TDL 
Both > POL? 

Both>SxTOL? 
RPO 

Difference > 2 TOL? 

Strontium Tin 
mo/ka I 0 I PQL ma/ka IQ I 

17.5 I I 0.99 1.81 Bl 

11.9 1 I 0.97 142 I BI 

1 10 
Yes continue Nc>St<>p 
Yes calc RPD 

2.3% 
Nol &l'lr'llicabkJ No~a 

100-N Remedial Investigation/Feasibility Study Data Quality Assessment Rep-0rt 
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PQL 
9.94 

9.IS8 

table 

ble 

I 
I 

Radlum-228 

oCVa I Q I MDA 
0.805 I I 0.247 

o.864 1 1 o.304 

0.2 
Yes continual 

No-Stoa £acceotablel 

No - acceotable 

Barium 
malka IQ I POL 
96.6 I I 0.50 

667 I I 0.48 

0.5 
Yes (continue} 
Yes fcalc RPDl 

10.8,,. 
Notaoollc:able 

Maane5lum 
=/ko 0 POL 
3270 74.6 

8110 I I 72.6 

75 
Yes (continue) 
Yu lcalc RPO} 

90.8% 
Not eoollcable 

Vanadium 
ma/kll IQ I PQL 
33.0 I I 2.49 

32.6 1 I 2.42 

2.5 
Yes continue 
Yes calc RPO 

0.6% 
Not aoonc:able 

CALCULATION SHEET 

Date 11121/201 1 

Job No. -'-14""6°'55"----

Total beta 
Tritium 

ntdlostrontlum 
oCValQ I MDA oCUa l Q I MDA 
9.82 I I 0.268 90.0 I I 3.41 

7.80 1 1 0.238 11.1 1 I 3.11 

1 10 
Yes continue Yes continue 
Yes lcalc RPO No-Stoa tablel 

22.9% 
Not aooUcable Yes - assess further 

Bervlllum Cadmium 
malko IQ I PQL malka IQ I PQL 
0.208 I I 0.20 0.075 I B I 0 .20 

0.202 1 I 0.19 0.084 I B I 0.19 

0.2 0.2 
Yas (continue} No-Stoc tar....,.,,,.=oble} 

No-Stoo ler.rAN::ible) 

No- table No - acceotable 

ManllaneN Mo lhdenum 
mll/kn Q PQL fflll/kll Q PQL 

249 4.97 0.787 B 1.99 

210 I I 4.64 0.420 sJ 1.94 

5 I 2 
Yu (continual I ~~nn (arr.Antable) 
Yes {calc RPO) I 

8.1% I 
Not eoollcable I No - acceotable 

Zinc 
mo/kll Q I PQL 
31.5 I 9.94 

28.9 I I 9.68 

1 
Yes continue 
Yu calcRPO 

8.6". 
Not aoalicable 

Calcium 
ma/ka I Q I PQL 
2640 I I 99.4 

2aoo 1 I 96.8 

100 
Yes lcontlnuel 
Yes (calc RPm 

1.4% 
Not aooiicable 

Nickel 
m Q PQL 

18.1 3.98 

67.5 I I 3.87 

4 I 
Yes (continue) I 

No-Stoc (ar-r.Antable} I 
I 

Yes - assess further I 

Cale. No. 0100N~-V0115 
Checked H. M. Sulloway W49 

Chromium 
ma/ka I Q I POL m 
28.9 I I 0.20 5.25 

33.o I I 0.19 6.64 

0.2 

Cobalt 
0 POL 

I I 1.99 

I I 1.94 

2 
Yes (continue} Yes (continue} 

I 
I 

Yes lcalc RPO} No-Srt'V'l •e~::ible) I 
20.-4% I 

Notaoolicabte No - acceocabkJ I 

Phoanhorus Potassium 
fflll/kO Q PQL m Q PQL 

512 49.7 1360 396 

453 I I 48.4 941 I I 387 

100 400 
Yes (continue) Yu {continue) 

No-Stoc {arr.Antable} No-Smn 1.ur.Antable} 

No - acceotable No - acceptable 

WCH-524 
Rev. 1 

Rev. No. O 

Date ~ 
Sheet No. 6ofi 

Col'loar Iron 
m Q PQL m Q PQL 

12.4 I 0.99 14200 19.9 

11 .s I I 0.97 14100 I I 19.4 

1 5 
Yes (continue) I Yes (continue) 
Yes (calc RPO) I Yes (c.alc RPO) 

7.5% I 0.7% 
Not accllcable I Not aoollcable 

Silicon Sodium 
m QI PQL m"'"'" I Q I PQL 

899 1.99 301 I I 49.7 

837 I I 1.94 276 I I 48.4 

2 50 
Yes (continue) Yes (continue 
Yes [calc RPD) Yes calc RPD 

7.1% 6.7% 
Not aocllcable Not anancable 

A-8 



Washington Closure Hanford 
Originator P. L. Benjamin "?'.'2 

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

Spilt Analvsia - C8188 Interval 7 Soll Samples 

2 

3 

4 

5 

Sampling 

Area 
C8188; 1--007 
C8188; 1--007 

SPLIT 
6 Analysis: 

7 

8 

9 Split 
10 Analysis 

11 

Sample Sample 

Number Date 

B2C6VO 8/2/11 

B2C6X9 8/2/11 

TDL 

Both > POL? 

Both >5xTDL? 

RPD 

Difference > 2 TDL? 

Potasslum--40 

pCl/g Q MDA 
11.4 0.632 

37.9 1.22 

0.5 

Yes (continue) 

Yes (calc RPO) 

107.5% 

Not applicable 

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

Rad ium-226 

pCi/g Q MDA 

0.396 0.117 

4.83 0.212 

0.1 

Yes (continue) 

No-Stop (acceptable) 

Yes - assess further 

CALCULATION SHEET 

Radlum-228 

pCl/g Q MDA 

0.587 0.31 2 

1.53 0.505 

0.2 

Yes (continue) 

No-Stop (acceptable) 

Yes - assess further 

Date 11 /21 /2011 

Job No. -'1-'46=-c5:..:5c._ __ 

Total beta 
radlostrontium 

pCl/g Q MDA 
152 1.22 

215 0.194 

1 

Yes (continue) 

Yes (calc RPO) 

34.3% 
Not appl icable 

pCi/g 

3.56 

4.01 

Cale. No. 01 OON-CA-V0115 

Checked H. Sulloway ¥}1M$ 

Trit ium 

Q MDA 

2.33 

0.0239 

10 

Yes (continue) 

No-Slop (acceptable) 

No - acceptable 

WCH-524 
Rev. 1 

Rev. No. O 

Date ~ / 

Sheet No. -'7~of"---'-12~--
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W«shlnatoo CJosurp Hanford 
Or1glnator P. L 8& amn 

Project 100-N Remedlal I 
SubjKt 100-N Remedial I 

1 Du lcatt Is • C8188 Int 

2 Sampllng Sample 

3 Area Number 
4 C8188· 1-008 82C6V2 

10 Analysla RPO 
11 Difference > 2 TOl? 

Sampling HEIS 
14 Aru Number 
15 C8168· 1-008 82C717 

18 C8
1
~~ B2C721S 

17 An11I Is : 
18 TDL 

Sample 
Date 

813111 

813111 

10 Both > POL? 
20 Duplicate Bott, >5xTOL? 
21 Analysis RPO 

~~---~~Diff~-~"'~•nce=_,~2~TDL=?-~~~ 

2.- S.mp(lng 
25 ,., .. 
2t!i C8188· ~ 

27 C81~1--008 

28 Anal it,; :f----,-~ 
31 Ouplcate 
32 Analysls 
33 ,. 
35 

36 
37 

38 

39 
40 
41 
42 
43 
« 
45 
48 
47 

Sampling 

Area 
C8188· 1-008 
C81 88; 1-008 

DUP 
An ., 

Duplicate 
Analysis •-.. ,.,.. 

48 C8188· I-Ol8 

4g C81~;°°6 

50 Anal Is : 
51 
52 
53 Oupllcote 
54 Analysis 

55 

Samplo Sample 

Number Oat, 
B2C717 813111 

B2C726 8/'J/11 

TDL 
I Bodl > POL? 

Both >5Jl:TDL? 
I RPO 

Oirrerence > 2 TOl? 

0.5 
Yu condnut1 
Yu calcRPD 

0.3" 
Nola 

,_ 
Tln 

Q PQL 
1.06 B 8.30 

,.o, I B I 8.52 

,o 
I No-Stoel rarr .Anrable) I 

I I 
No - acce 

11 .3 

!able 

2.5 
Yes continua 

~ 

No- acce table 

Vanadium 

m""'• Q PQL 
36.0 2.00 

42.5 I I 2.13 

2.5 
YH continue 
Yes calc RPO 

11.2% 
No< "" 

M ... 

2.85 

3.21 BJ 

No-SI ble 

No- !able 

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

75 
Yes contlnlHI 
Yn calc RPO 

11 .5% 
Nol a ble Not 

Zinc C~oride 

Q PQL Q POL 
32.7 8.36 2.5 B 5.3 

33.0 I I 8.52 2.5 I BI 5.3 

1 2 
Yos continue No-S 
YH calcRPD 

2.7" 
NolaDDllcable No- !able 

Nitr11W 

m•~• 0 1 
17,9 

,5.8 I I 
2.5 

CALCULATION SHEET 

Date 11'21/201 1 
Job No. 14655 

Nitrogen In Niltite and 
Nitrate 

POL -· 0 1 PQL 
S.3 3.09 0.53 

5.3 3.33 I I 0.53 

0.75 
Yu continue Yes conUnuo 
Yes calc RPO No-S -13.7% 
Nol No - aca, 

SUtfate 

....,.t1m I a I PQL 
11 ,8 5.3 

10.3 I I 5.3 

5 
Yos continue 

No-Stoola 

No-ac:cRnl:Rl)le 

Acenaphthene 

•=•• IQ POL 
87.9 3.59 

12.1 I I 3.40 

100 
Yos continue 

No-S !able 

No - !able 

0.85 

Y• continue 
v .. 

2. 
Nol 

WCH-524 
Rev. 1 
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Washington Closure Hanford 
O~glnator P. L. Benjamin 'i'<3 

Project 100-N Remedial Investigation 
Subject 100-N Remedial Investigation Relative Percent Difference (RPO} CalculaUons 

1 
2 
3 
4 

Spilt Analvsls - C8188 Interval 13 Soil Samples 

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 

Sampling 
Area 

C8188· I-013 
C8 188; 1-0 13 

SPLIT 
Anatvsia: 

Split 
Analysis 

Sampling 
Area 

C8188· 1-013 
C8188; 1-013 

SPLIT 
Analvsls: 

Split 
Analysis 

Sampling 

Area 
C8188· 1-013 
C8188; 1-013 

SPLIT 
AnaJvsla: 

Spl it 
Analysis 

Sampling 

Area 

C8188; 1-013 
C8188; 1-013 

SPLIT 
39 Analysis· 
40 

41 
42 Spilt 
43 Anatysls 

44 

I 
I 
I 
I 

I 
I 
I 
I 

Sample Sample 
Number Date 
B2C724 818111 

B2C6V1 818/11 

TDL 
Both> POL? 

Both >5xTDL? 
RPD 

Difference :> 2 TDL? 

HEIS Sample 
Number Oat• 
B2C724 8/8111 

B2C6V1 818111 

TDL 
Both> PQL? 

Both >5xTDL? 
RPD 

Difference > 2 TDL? 

HEIS Sample 

Number Date 
B2C724 818111 

B2C6V1 8/811 1 

TOL 
Both> POL? 

Bath >SxTDL? 
RPD 

Difference > 2 TDL? 

Sample Sample 

Number Date 
B2C724 818111 

B2C6V1 81811 1 

TDL 
Both> PQL? 

Both >5xTDL? 

RPD 
Difference > 2 TDL? 

Aluminum 
moiko I Q I PQL 
7190 I I 4.64 

7810 
I I 

29.4 

5 
Yes lcontlnue) 
Yes Ccalc RPDJ 

8.3% 
Not aoolicable 

Iron 
mo/ka I QI POL 
14500 I I 18.6 

17300 I I 
6.2 

5 
Yes lcontinuel 
Yes {calc RPOl 

17.6% 
Not aoor,cable 

SIiicon 

=,.n l Q I POL 
584 I I 1.86 

4780 I C I 52.6 

2 
Yes {continue\ 
Yes (calc RPO) 

158.5% 
Not aoolicable 

Bls(2-ethylhexyl) 
phthalate 

1'9fkg IO I POL 
125 I J I 343 

110 I J I 48 

330 

No-Stop (acceptable) 

No - acceptable 

100-N Remedial lnvesligation/Feasibility Study Data Quality Assessment Report 
July 2012 

Arsenic 
mo/ko I Q I POL 
1.85 I I 0.93 

1.1 I BI 0.67 

1 
Yes lcontinue} 

No-Stoo racceotablel 

No - acceotable 

Lead 
m~1tn I Q I POL 
3.31 I I 0.46 

3.5 
I I 

0.36 

0.5 
Yes lcontlnuel 
Yes Ccalc RPO) 

5.6% 
Not aoolicable 

Sodium 

molko I Q I POL 
445 I I 46.4 

575 
I I 

99.1 

50 
Yes lcontlnuel 
Yes (calc RPO} 

25.5% 
Not aooUcable 

CALCULATION SHEET 

Barium 
=•ko I Q I POL 
83.6 I I 0.46 

99.3 
I I 

0.53 

0.5 
Yes; (continue) 
Yes (calc RPO} 

17.2% 
Not aooliceble 

Lithium 
mnncn I Q / PQL 
8.80 I I 2.32 

8.3 I BI 1.4 

2.5 
Ye6 lcantinuel 

No-Stoo (acceotablel 

No - acceotable 

Strontium 

mnncn I Q I PQL 
24.1 I I 0.93 

31 .1 
I I 

0.53 

1 
Yes {continue\ 
Yes {calc RPO) 

25.4% 
Not aoolicable 

Date 1112112011 
Job No. _1_46~55~--

Cadmium 
mn1vn I Q I POL 
0.121 I B I 0.19 

0.14 I BI 0.11 

0.2 
No-Stoo lacceotablel 

No - ar.r-Antable 

Maaneslum 
molka I Q I PQL 
3420 I I 69.6 

3810 
I I 

17.5 

75 
Yes {continue) 
Yes {calc RPO) 

10.8% 
Not aoolicable 

Vanadium 

=•ko I Q I POL 
36.3 I I 2.32 

46.3 I I 2.7 

2.5 
Yes lcontln uel 
Yes (calc RPO) 

24.2% 
Not aoolicable 

Cale. No. 01oo=A-V0115 
Checked H. Sulloway ~ {J,I 5 

Calcium Chromium 
~•" I Q I POL ma/ka I Q I POL 
3450 I I 92.8 14.3 I I 0.19 

4360 I I 
28.0 14.5 

I I 
0.65 

100 0.2 
Ya.& I continue\ Yes lcontinuel 
Yes Ccalc RPO) Yes (calc RPO) 

23.3% 1.4% 
Not aoollcable Not aooUcable 

Manaaoese Nickel 
mn11tn IQ I POL mn111:n I QI POL 

247 I I 4.64 9.38 I I 3.71 

287 
I I 

0.32 10.3 
I I 

0.47 

5 4 
Yes lconttnuel Yes (continue\ 
Yes Ccalc RPO) No-Stoo racceotableJ 

15.0% 
Not aool icable No - aoceotabkt 

Zinc Chloride 

mm•n I Q I POL mn/kn I Q I POL 
32.1 I I 9.28 3.80 I BI 5.30 

36.9 I I 42 3.0 I I 0.21 

1 2 
Yes {continue) No-Stoo tacceotablel 
Ye• rcalc RPO) 

13.9% 
Nol aoOllcable No - eoceotable 

Rev. No.~ 
Date I( 

Sheet No 9of1 

CobaH Coooer 
ma/ko I Q I POL ma,ko I Q POL 
4.70 I I 1.86 13.4 I 0.93 

8.9 I BI 2.0 13.9 I 1.5 

2 1 
Yes (continue} Yes (continue) 

No-Stop cacceotable} Ye, (calc RPD) 
3.7% 

Yes - assess further Not applicable 

Phosohorus Potassium 
ma/ka I QI PQL -•kn IQ I PQL 

450 I I 46.4 1040 I I 371 

540 I I 1.4 961 I BI 709 

100 400 
Ya.s Ccontlnuel Yes Ccontim.Ht} 

No-Stoo (acceotable) No-Stop laa:eclable) 

No - acceptable No - acceptable 

Nitrogen In Nitrite and S..lfate 
Nltra1e 

- 1ka I Q I POL -~" I QI POL 
2.31 I I 0.530 192 I I 5.30 

2.0 IC I 0.049 ·9.4 
I I 

0.53 

0.75 5 
Yes (continual Yes (continue) 

No-Stoo (acceotablel No-Stoo lacceotablel 

No - acceptable No - acceotable 

VVCH-524 
Rev. 1 
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W11hlnqtpn CloSUff tt«afoat 
Originator P. L. Benjamin 'S7'2 

Projec t 100-N Remed ial Investigation 
SubJ•ct 100-N Remedial lnvestti:latlon Relative Percent Difference (RPO) Calculations 

Ou llcate An 

Sampling ..... 
C8189· 1-011 
C8189;1-011 

CUP 
Analysis: 

OupOcate 
Anatysls 

Sampling 
Ania 

C8189· l--011 
CB189; 1--011 

OUP 

Duplicate 
21 Analym 
22 
23 
24 Sampling 
25 ..... 
26 C8189: 1-()11 

27 
C8189; 1-011 

CUP 
28 Anal Is: 
29 
30 
31 
32 
33 
34 

35 

38 
37 

38 

39 
40 
41 
42 
43 
44 

Duplicate 
Analysis 

Sampling ..... 
C8189· 1-011 
C8189;~11 

CUP 
Analw.ls: 

Oupilcale 
Anelysis 

atvsls - C8189 Interval 11 Soll Samo&a.s 

Sample Sample Cobalt-60 

Number Date nCV• Q MDA 
B2C767 8/16/11 0.189 0.067 

82C777 8116111 0 .123 I I 0.011 

TDL 0.05 
Both> POL? Yes continua 

Both >SxTOL? No--Stoofa ble 
I RPO 

Difference > 2 TDL? No • acceotable I 

HEIS Sample 
Number Date 
B2C7O3 8116/11 

B2C7F3 8116/11 

m 
16100 

18100 

Sample Samp'e Sodium 

Number Date m Q PQL 
B2C703 8/16/11 253 I I 39.4 

B2C7F3 8116111 281 I I 40.9 

TDL 50 
Both> PQL? Yes continue 

Both >5iTDL? Vas (c.ak RPOI I 
RPO 3.1% I 

Difference > 2 TOL? Notaonllcable 

45r-,ac--.c--r-~~-~~~-~~~-~~~ 
48 Sampling Samplo Sampi. Meth 
47 ..... Number Date 
48 C8189· l--011 82C795 8/16111 -4.12 

49 
C8189; 1-011 

B2C7B5 8/16/11 2.99 
OUP 

50 Ana I•: 
51 TDL 
52 Both>POL? 
53 Duplicate Both >5xTOL? 
54 Analysis RPO 
55 Difference > 2 TDL? No - acee table 

Potaulum-40 

""V• Q MDA 
8.74 0.647 

8 .78 1 I 0.786 

0.5 
Yes continue 
Yes calc RPO 

0.5% 
Nola ble 

Strontium 

=lka 0 POL 
22.4 I 0.79 

264 I I 
0.82 

1 
Yet continue 
Yes lcalc RPO) 

16.4% 
NotaDl'llllc.able 

100-N Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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Radium-228 

nCUn Q MOA 
0.345 0.128 

0.284 1 I 0.131 

0 .1 
Yes continue 

No-510 ble 

No• acceotable 

T1n 

m 0 POL 
0.887 I B I 7.8ll 

0.991 I B I 8.17 

10 
No-Stoo acceotat:H 

I 
I 

No-aocecbble 
I 
I 

CALCULATION SHEET 

Date 11/21/2011 

Job No.~1~4655=--

Radlum-228 Thorium-228 

"""" " MDA ""V• Q MDA 
0.456 0.329 0.524 0.150 

o.410 I I o.3n o.599 1 I 0.124 

0.2 1 
Yes continue) YH (continue) 

No-Stoo a ble No-Stootacoeotable 

No - acceotable No • acc.ectsble 

Vanadium Zinc 

ma/kc Q POL m Q PQL 
47.0 I I 1.97 35.4 I I 7.89 

52 .5 I I 
2.04 37.2 

I I 8.17 

2.5 1 
Yes continue Yes continue 
Yes calc RPO Yes (eale RPOl 

11 .1% 5.0% 
Notaop[ieable Nol annllcable 

I 
I 

I 
I 
I 

Cale. No. 0100N-CA-V0115 

Checked H. M. Sulloway i•t41S 

Thorlum-232 
Total beta 

radlostrontlum 
ftC l/n Q MDA """" Q I MDA 
0.456 0.329 38.7 0.316 

0.410 I I 0.372 47.0 I I o.302 

1 1 
Y.s (continue) Yes continue 

No-Stoo tacceotable Yea ca.le RPO 
19.4% 

No • acceotable Not aoollcable 

Chloride Nllrete 

m Q PQL m Q POL 
1.4 I BI 5.0 11 .5 I I 5.0 

1.1 I BI 5.1 13.4 
I I 

5.1 

2 2.5 
No-Stoo fa table Yes continue 

No-Smn 1aeceotable) 

No • acceptable No-a ble 

Cobatt 
Q P L 

1.58 

1.83 

No - acce table 

Potassium 
Q PQL 

_.ill_ 

327 

400 

Nitrogen In Nitrite and 
Sulfate 

Nitrate 
m<>/ko Q POL m"""' I Q I POL 
2.88 I I 0.50 6.6 I I 5.0 

3 .2, I I 0.51 5.9 I I 5.1 

0.75 5 
Yes continue Yes continue! 

No-Stoo {a~table) I ~Stec (acceptable) 
I 

No- acoentable No- ... 

m PQL 
10.8 0.79 

13.6 0.82 

m PQL 
182 1.58 

203 1.83 

Yu continue 
Yes calc RPO 

10.9% 
Not a la!ble 

WCH-524 
Rev.1 
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Washington ClosUIJ Hanford 
Originator P. L. Benjamin Q'S, 

Project 100-N Remedial Investigation 
Subject 100-N Remedlal lnvestiaatlon Relative Perc.ent Dffference (RPO) Calculations 

1 OuDllcate Analvsls - C81i0 lntarval 6 Soll Samotes 

9 
10 
11 

Sampling 

Area 
C8190· 1-006 
C8190; 1-006 

OUP 
Analvsla: 

Duplicate 
Analysis I 

Sample Sample 

Number Data 
B2C7P8 8122/11 

B2C803 8122/11 

TDL 
Both> POL? 

Both >SxTDL? 
RPD 

Difference > 2 TDL? 

Cobalt.fO 

oCl/a I Q I MOA 
0.259 0.068 

o.332 I 1 o.059 

0.05 
Yes conUnue 
Yes calc RPO 

24.7% 
Nol applicable 

Potasslu~ 

oCl/a I Q I MOA 
8.06 I I 0.417 

1.81 I I 0.612 

0.5 
Yes continue 
Yes calc RPO) 

2.4% 
NotaPOlicable 

Radlum-226 

oCI/ I Q I MOA 
0.294 I I 0.11 2 

o.268 1 1 0.122 

0. 1 
Yes continue 

No-Stoo a table 

I No - acceptable 

CALCULATION SHEET 

Data 11/21/2011 
Job No. ~1~46=55~--

Radlum-228 

oCl/a I a I MOA 
0.525 I I 0.230 

o.4,o 1 I 0.238 

0.2 
Yes continue 

No-Stoo acceotable 

No - acceptable 

Thorium-228 

oCl/a I Q I MOA 
0 .380 I I 0.078 

o ... , 1 1 o.086 

1 
Yes continue 

No-Stoo accootable 

No - acceDtable 

Ca le. No. 0100N..cA-V01 h 
Checked H. M. SullowayJ 

Thorlum-232 
Total b•ta 

radiostronuum 
oCVa l QI MOA oCl/o I Q I MDA 
O.S25 I I 0.230 55.1 I I 0.245 

o.410 1 I 0.238 88.8 1 1 0.266 

1 I 1 
Yes continue Vas continue 

No-Stoo l a table Yes calc RPO 
I 18.3% 

No - acceptable I NotaPOllcable 

R1v. No. ~ O 
Date U 

SheetNo 11 f 12 ----
Uranlum-233/23-4 Ura nium-238 

oCVa l OI MOA oCl/a I Q I MOA 
0.655 I I 0.239 0.437 I I 0.239 

o.338 1 I 0.235 o.389 1 1 0 235 

1 I 1 
Yu continua Ye• cont inue 

No-Stoo acceolabl e No-Stoo acceotable 

No - accetJtable I No - ar.Nmtable 

~~,--,S"'a_,,m-,-p"°lin""g-,--,H"'E"'IS_,--,--,S~a-m-p'ta~--,~~---,---,~-.---~ -~-.----,---,~=--~ - ~~~--~-~~---,~-~-,- --,---~~~--,---,~ - --~--,----, 

14 ArH Number Oat• 
15 C8190· 1-006 8 2CKM1 8/22/11 

16 C81~ ~-006 82CKN1 8/22/11 

17 Anal Is : 

POL 
14.3 

13.6 

;:1-----;:_-::.-::.TD":'..J~~'"'•;;h},>"J,PQ~;L·?,,,-_-_::_-;+---_""-!7,fc.i-:-/ 'i:7,"f'ia-,:[i----,-i-.-"-·::';-,-si"C":i-C"'T"':7~ 7=-c"=-./:;-,..-_:f---·_zc,{':-07/l-:}.",{;:;:""~---_+t--.-.:::"-'i-:-c!:-c/{?,t="'l/:;"-c.--t-f--.. •./:;i'':-07//c!""::-,-'.'T'!:_.:::_.+t----. ""ii-."CC'r-{ =.,,,-a,-:½-· --_1r--_-;;,,:'=-=-7.-,==-,;-,=-+--,,-,-,--"':=-.--!1--==-='==,..,.--+-==-=:-:-=c---1 
20 Oupllcate Both >5xTDL? 
21 Analyst$ RPO 
22 Difference > 2 TDL? 

23~ ~~-~~=~-,~~~-------,---- ---~------,-------~------~-----~~- -----,----~ ---,---~---~ - ~~---, 24 Sampling HEIS Sample 
25 ArH Number Date 
26 C8190· 1-006 B2CKM1 8/22/11 

27 C81~ ~-006 82CKN1 8/22/11 

28 Anal Is: 

~~t----~-TD~~"""lhcc>'PQ=L"?---!--!-=,-,''=.-,,,.-,,,,.--t--,,..-,--,==,,---,-t--c;--,~,,--.---t--,,--.-,-"--,,,-,,.--+==--!e._~ ~+-.-,-cc--'-,,--.--t---,,---,=,,--.--i--,,-,-,-=.---.--t--,=-,,-''c,,-,-..,,~+---,,.,.,...,,==--.--! 
31 Dupllcate Both >5xTDL? 
32 ArialystS RPO 

~ '----~~0111=e,ence= ~>~2~T~O~L~?___.~=~==~-'----'=-===--'--"==="'---'--'-"==='--'--=--==='--'---"~ ===- '--"== ="'-----'-=--"'==~-'--====-~---'===~---' 

35 

36 
37 

II 

38 

39 
40 
41 
42 
43 
44 
45 
48 
47 

Sampling 

....... 
C8190; 1--006 
C8190; 1--006 

DUP 
An alvsls: 

Duplicate 
Anatys;s 

Sampling 
Area 

48 C8190· 1-006 

49 C81~ J ~-006 

50 Anal ls: 
51 
52 
53 Duplicate 
54 Analysls 
5S 

I 

Sample Sample 

Number Date 
B2CKM1 6122/11 

B2CKN1 8122/11 

TDL 
Both > POL? 

Both >SxTDL? 
RPO 

Difference> 2 TDL? 

Sampta Sampta 
Number Date 
B2CB66 8/22/1 1 

B2CB76 8122/11 

TDL 
Both > PQL? 

Both >5xTOL? 
RPD 

Difference > 2 TOL? 

Strontium Tin 

mafko I Q I PQL m..., ,.,,. I a I POL 
17.8 I I 0.72 1.32 I BI 7.17 

19.o I I 0.88 1.19 I BI 6.79 

1 10 
Yes conUnua No-Stoa facceotable 
Yes calc RPO 

I 7.7% 
I Not aDOiieable No-al"r.Afflable 

100-N Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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Vanadium 

m Q POL 
71.7 I I 1.79 

66.3 I I 1.70 

2.5 I 
Yes cont inue) I 
Yes calc RPO 

7.8% 
Not aPDllcable I 

nes total 
Q POL 
J 5.08 

5.08 

Zlnc Chlortde Nitrate 
Nitrogen In Nitri te and 

Sutfat• 
Total petroleum 

Nitrate hydrocarbons - dhlse/ 
mo/ko a POL ma/ko Q POL ma/ka Q POL ma/ko a POL m""'" I a I POL ua/ka I Q I PQL 
88.1 I I 7.17 3.7 I B I 5.1 10.3 I I 5.1 2.88 I I 0.51 15.2 I I 5.1 1030 I J I 3350 

46.5 1 I 6.79 4.7 I B I 4.9 12.6 1 I 4.9 3.03 I I 0.49 19.o 1 I 4.9 883 I J I 3310 

1 I 2 I 2.5 I 0.75 5 5000 I 
Yes (continue} I No-Stop (accent.a ble Yes {continue) I Yu continua Yes continue No-Stoa acceotable 
Yes cale RPO No-Stoa a ble No-S acceotable No-Stoo ra table 

0.9% I 
Notaooticable I No - acceotable I No - acceptable No- acceptable No - acceptable No. ar.r.Arnable 

WCH-524 
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1 
2 
3 
4 

5 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

27 

28 
29 
30 
31 
32 
33 
34 
35 
38 
37 

38 

39 
40 
41 
42 
43 
44 

Washlnaton C/osurt Hanford otl.. 
Originator P. L. Benjamin \ Q 

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

Ouollcate Analwls • C81 g1 Interval 8 Soll Samoles 
Sampling Sample Sample Pota&aium--40 Radlum-228 

Ania Number Date nCl/a I Q I MDA oCUalQI MDA 
C8191 · l-006 B2C4J9 7/6/11 12.8 I I 0.814 0.445 I I 0.140 
C8191; f.-006 B2C4KO 7/6/11 13.6 I I o.604 o.518 I 1 0.130 DUP 

Analwls: 
TDL 0.5 0.1 

I Both> POL? Yes (continue) Yes (continue) 
Duplicate I Both >5xTDL? Yes (calc RPO) No-Stoo (acceotablel 
Analysis I RPO 6.1% 

I Difference > 2 TDL? Not aoolicable No • acceotable 

Sampling HEIS Sample Aluminum Arsenic 
Area Number Date malko I QI PQL mo/kn I QI PQL 

C8191 · f-006 B2C4L5 7/6/11 5910 I I 3.97 1.62 I I 0.80 
C8191; 1-006 

B2C4L6 7/6/11 6610 I I 
4.11 1.89 I I 

0.82 DUP 
Analvsls: 

TDL 5 1 
Both> POL? Yes cconUnueJ Yes (continue) 

Duplicate Both >5xTDL? Yes (Cale RPO) No-Stoa (acceotable) 
Analysis RPO 11.2% 

Difference > 2 TOL? Not aPOlicable No - acceotable 

Sampling HEIS Sample Con.n r Iron 
Area Number Date mnnrn IQ PQL =••n I Q I PQL 

C8191 · l-006 B2C4L5 7/6/11 8.73 I 0.80 11800 I I 15.9 
C8191 ; 1-006 

B2C4L6 7/6/11 10.3 
I 0.82 11000 1 I 16.4 DUP 

Analyal&: 
TDL 1 5 

I Both> POL? Yes (conUnuel Yes Ccontlnue) 
Duplicate I Both >5xTDL? Yes (calc RPO} Yes (calc RPOJ 
Analysis I RPO 16.5% 0.8% 

I Difference > 2 TDL? Not aoollcable Not aoollcable 

Sampling HEIS Sample Potassium Silicon 
Ania Number Date m ... n.-... IQ I PQL mruko I Q I PQL 

C8191; 1-006 B2C4L5 7/6/11 1700 I I 318 413 I I 1.59 
C8191; 1-006 

B2C4L6 7/6/11 1160 I I 
329 449 

I I 
1.64 DUP 

Analvsia: 
TDL 400 2 

I Both> POL? Yes (continue} Yes (continue] 
Duplicate I Both >5xTDL? No-5too (acceotable) Yes (calc RPD) 
Analysis I RPO 8.4% 

Difference > 2 TDL? No • acceotable Not aoollcable 
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Radlum-228 
oCl/a I Q I MDA 
0.687 I I 0.264 

0.103 I I o.259 

0.2 
Yos fcontlnuel 

No-Stoa 1acceotablel 

No-~-able 

Barium 
mo/kn I Q I PQL 
60.6 I I 0.40 

59.9 I I 0.41 

0.5 
Yes ccontinuel 
Yes (calc RPO) 

1.2°/o 
Not aoolicable 

Lead 
malko I QI PQL 

2.4 I I 0.40 

2.8 I I 0.41 

0.5 
Yes I continue\ 

No-Stoo lacceotablel 

No • acceotable 

Sodium 
mnikn I Q I PQL 

277 I I 39.7 

354 
I I 

41.1 

50 
Yes (continue} 
Yes (calc RPD) 

24.4% 
Not aoolicable 

CALCULATION SHEET 

Date 1112112011 

Job No. ~1~46~55~---

Thorlum-228 Thorlum-232 
oCl/a I Q I MOA oCl/a I Q I MDA 
0.832 I I 0.120 0.687 I I 0.264 

o.692 1 I 0.097 0.103 I 1 o.259 

1 1 
Yes fcontlnuel Yes (continue} 

NO-Sloo 1acceotablel NO-Stoo 1acceotablel 

No - ar-r_.,table No-acceotable 

Bervtllum Boron 
mn/kn QI PQL ma/ka I Q I PQL 
0.165 I 0.16 0.725 I B I 1.59 

0.206 
I 

0.18 0.878 I B I 1.64 

0.2 2 
Yes (continue) No-Stoo lacceotablel 

NO-Stoo (acceotablel 

No • acceotable No - acceotable 

Lithium Mai neslum 
malko I QI PQL mn••n Q I PQL 
12.3 I I 1.99 4110 I 59.6 

8.78 I I 2.05 3610 I 61.6 

2.5 75 
Yes (continue\ Yes (continue} 

NO-Stoo lacceotablel Yes lcalc RPDl 
13.0% 

No • acceptable Not aoolicable 

Strontium Tin 
ma/ka I QI PQL ma/ka I QI PQL 
20.2 I I 0.80 1.11 I BI 7.95 

27.1 
I I 

0.82 102 I BI 8.22 

1 10 
Yes (contJnue} NO-Stoo /acceotablel 
Yes (calc RPO) 

29.2% 
Not aoolicable No - acceotable 

Cale. No. 0100N-CA-V0115 
Checked H. M. Sulloway ijiM.$ 

Tritium 
OCl/a IQ I MDA 
5.80 I I 5.16 

8.52 I I 4.67 

10 
Yes Ccontinuel 

No-Stoo 1acceotablel 

No - acceotable 

Cadmium Calcium 
ma/ka I QI PQL = Ika IQ I PQL 
0.076 I BI 0.16 5590 I I 79.5 

0.076 I B I 0.16 6680 
I I 

82.2 

0.2 100 
No-Stoo lacceotable) Yes (continue) 

Yes (calc RPD) 
17.8% 

No • acceotable Not aoolicable 

Manruu,ese Mol ..,._num 
= ••n Q PQL =•ko Q PQL 

240 3.97 1.14 B 1.59 

209 4.11 2.13 1,64 

5 2 
Yes (continue) No-Stoo I acceotable l 
Yes lcalc RPO) 

13.8% 
Not aoollcable No - acceotable 

Vanadium Zinc 
mn1ko I QI PQL mn1ko I QI PQL 
26.1 I I 1.99 34.9 I I 7.95 

27.0 
I I 

2.05 26.8 I I 
8.22 

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

3.4% 28.3% 
No1 aoollcable Not aoollcable 

WCH-524 
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Chromium Cobalt 
mnikn I QI PQL mo/ko I Q I PQL 

__ 15.4_ 1- 1-·0,16_ 
17.9 0.16 

3.09 I 
3.31 

I __ 1.59 __ 

1.64 

0.2 2 
Yes (continue) Yes (continue) 
Yes (calc RPO) No-Stoo (acceptablel 

15.0% 
Not aoolicable No-.te ":ff[ table 

N lckel Phosohorus 
mnnrn f QI PQL ma/ko I Q I PQL 
10.7 I I 3.1 8 464 I I 39.7 

9.73 1 I 3.29 318 I I 
41 .1 

4 100 
Yes lconUnuel Yes tcontlnuel 

No-Stoo I acceotable l NO-Stoo 1acceotablel 

No - acceotable No - ar"".antable 
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