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1.0 INTRODUCTION 
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This data quality assessment (DQA) has been prepared to support the vadose zone 
characterization component of the 100-D/H 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-DR-1, 100-DR-2, 100-HR-1, 100-HR-2, and 100-HR-3 
Operable Units Remedial Investigation/Feasibility Study (SAP) (DOE/RL-2009-40) and the 
associated Tri-Party Agreement Change Notices {TPA-CN-368 and TPA-CN-402). 

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, 
Richland , Washington 99354 

Test America Laboratories 
13715 Rider Trail North, 
Earth City, Missouri 63045 

Table 2. Laboratory Analytical Methods. (2 Pages) 

Parameter Analytical Method 

ICP metals 
EPA Method 60108 

EPA Method 6020 

Mercury EPA Method 7471A 

Hexavalent chromium EPA Method 7196A 

Anions EPA Method 300.0 

Nitrate/nitrite 
EPA Method 353.1 
EPA Method 353.2 

Cyanide EPA Method 9012A 

Volatile organic compounds EPA Method 82608 

Semivolatile organic compounds EPA Method 8270C 

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

Pesticides EPA Method 8081A 

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

Parameter Analytical Method 

Polychlorinated biphenyls EPA Method 8082 

Polynuclear aromatic hydrocarbons EPA Method 8310 

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

Gamma-emitting radioisotopes Gamma energy analysis 

Carbon-14 LSC - C-14 

Tritium LSC - Tritium 

Total radiostrontium Gas-flow proportional counting 

Nickel-63 LSC - Ni-63 

Technetium-99 Gas-Flow proportional counting 

Americium-241 Alpha energy analysis 

Curium-242, -244 Alpha energy analysis 

Neptunium-237 Alpha energy analysis 

Plutonium-238, -239/240 Alpha energy analysis 

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

Uranium (total) 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 
WTPH-D = Washington total petroleum hydrocarbons-diesel range 

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

WCH-499 
Rev. 1 

1-2 



WCH-499 
Rev. 1 

2 .0 LABORATORY QUALITY CONTROL 
PARAMETERS DISCUSSION 

A total of 398 sample delivery groups (SDGs) were reviewed with a combined 1,322 field 
samples and 5,909 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 SDGs, sorted by sample 
authorization forms, that were reviewed . 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 , percent 
moisture, porosity, bulk density, and saturated hydraulic conductivity), but these analyses are 
listed in Table 3 for completeness. 

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 DOA 
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. 

® 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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Table 3. Summary of Sample Delivery Groups Subject to Data Assessment (13 Pages) 

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

"' Group C: 'I' E 0 ;; 

~ :S -e .,,_ 

" ·.: .. 
(.J I- (.J z 

1<2392 C7629 1 1 

1<2393 C7629 1 

1<2405 C7629 1 1 

1<2472 C7626 1 1 

1<2476 C7626 6 6 

1<2480 C7628 1 1 

C7626 1 1 
1<2486 

C7629 1 1 

1<2493 C7626 6 6 

1<2496 C7626 2 

1<2503 C7628 2 1 

1<2504 C7626 4 

1<2506 C7628 1 

C7627 1 1 

1<2513 C7628 4 4 

C7629 6 6 

1<2516 C7628 2 

1<2517 C7628 2 2 

1<2519 C7628 1 

1<2520 C7626 1 

1<2521 C7629 3 

1<2526 C7629 1 

1<2528 C7629 1 1 

1<2531 C7629 1 1 

1<2537 C7628 1 

1<2538 C7627 7 

1<2539 C7629 2 

C7627 1 1 
1<2544 

C7630 1 1 

C7621 1 1 

1<2546 C7627 5 5 

C7630 1 1 

1<2554 C7630 5 5 

100-DIH Remedial Investigation/Feasibility Study Data Quality Assessment Report 
June 201 2 

E 
. 2 E c ::, 

g "' ·c 
"' g . e ::, 

. 2 a: " 
::, . ~ " a: ·a. C: 

~ .c 0 

" 0 0 " I- I- .!! 

1 1 

1 1 

6 5 

1 1 

1 1 

1 1 

, 1 

4 4 

6 6 

, 1 

1 1 

1 1 

5 5 

1 1 

5 5 

Analyses Performed 

.. 
" E !! t: ::, 

~ 
E ... .. ::, " ·c .g "' E " .. Q. .. ry ry ::, 

~ ·c; e 
:5 E 

::, 
E ·c c.. 

::, (.J ::, l! "' :I: 

" " .; ·a. ·.:; ·a. ·c :::, .. c c " ·.: ::, 

" " 'iii 0 " 0 15. s < .; 
~ ~ 0 E 0 w .; >, 

" 0 :,: " " .c 
.!! < .!! z I- C) :I: Q. c.. Q, c.. 

Sample Authorization Form RC-172 (Soll) 

1 1 

1 1 

1 1 

6 6 

1 1 

1 1 

1 1 

6 6 6 

1 2 

1 1 

4 3 

6 6 

2 2 2 2 

1 1 1 1 

1 1 1 1 

1 1 

1 1 

1 1 

5 5 

1 1 

5 5 

C: 
0 

~ 
l! 

" 0 .. w "' " " .; 0 '<l .. 
·.:; .. . C: 

:,: :,: al ~ 0 

" ·c Q. Q, < (.J " "' I- Q, Q, Q, < 

1 

6 

2 

1 

2 

1 

1 

1 

1 

0 " " z ·c < 
0 0 .. 

>, > z (.J "' 
1 

6 

1 

1 

1 

1 

WCH-499 
Rev. 1 

< 
0 
> 

1 

1 

4 

1 

1 

1 

3 

1 

7 

2 

2-3 



Table 3. Summary of Sample Delivery Groups Subject to Data Assessment. (13 Pages) 

E 
Number of .2 

c 
Sample Samples in g 
Delivery Site Sample " Group Delivery .., 0 .., ,; 

Group C: 'I' .. 
E 0 ,; a: 

~ 
~ -e .,, s ~ 

0 .. ... 
0 .:. u z I-

K2558 C7628 4 4 

K2561 C7629 3 3 

K2563 C7629 2 

K2566 C7628 , , 
K2570 C7629 2 

K2576 C7627 2 2 

K2577 C7630 , , 
K2581 C7629 , 
K2582 C7630 , 
K2583 C7627 , 
K2588 C7627 2 

K2590 C7629 2 2 

K2591 C7626 2 2 

K2593 C7627 5 5 

K2594 C7621 1 

K2595 C7630 2 

K2597 C7630 , 1 

K2598 C7626 1 

K2601 C7620 8 8 8 

K2607 C7621 1 1 

K2608 C7627 1 1 

K2609 C7630 1 

K2610 C7627 5 

K2620 C7620 1 1 

K2621 C7630 5 5 

K2622 C7630 4 

K2626 C7620 , 
K2627 C7623 , 
K2628 C7623 , , 
K2629 C7620 5 

K2630 C7620 7 7 

K2631 C7620 4 

K2632 C7621 2 

K2633 C7621 , 
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Table 3. Summary of Sample Delivery Groups Subject to Data Assessment. (13 Pages) 

E 
Number of . 2 

i: 
Sample Samples In g 
Delivery Site Sample . 
Group Delivery ... . 2 .., " Group C: "? . 

E a: 
0 'ii 

~ 
:, 

€ ,. ~ .; 

~ 
.. u 0 

0 0 z I-

1<2641 C7621 2 

1<2643 C7630 2 

C7620 1 1 1 

C7621 4 4 4 
1<2656 

C7630 2 2 2 

C7623 3 3 3 

1<2659 C7623 3 3 3 

C7623 2 2 1 
1<2664 

C7866 1 1 1 

1<2665 C7620 4 1 

1<2666 C7621 4 3 

1<2667 C7623 1 1 

1<2668 C7630 2 2 

1<2672 C7620 1 

1<2673 C7621 2 

1<2674 C7623 1 

1<2675 C7630 1 

1<2685 C7621 2 2 

1<2686 C7623 5 2 

1<2692 C7621 1 

1<2693 C7623 1 

1<2701 C7623 4 

1<2705 C7623 6 6 

1<2712 C7623 2 

1<2717 C7866 4 4 4 

1<2725 C7866 3 

1<2728 C7866 1 1 

1<2731 C7866 3 3 3 

1<2733 C7866 1 

1<2736 C7855 3 

1<2740 C7866 4 4 

1<2745 C7866 5 3 

1<2746 C7866 3 

1<2751 C7866 3 

100-0/H Remedial Investigation/Feasibility Study Data Quality Assessment Report 
June 2012 

E 
:, E 

"' 'i: :, 

"' 2 'i: e :, .. 
ii: :5 :, 

~ u u 
'a. 'a. C 

.c 0 0 
u 0 0 
" ... " .. 

1 

4 

2 

3 

3 

1 

1 

4 

3 

Analyses Perforrned 

.. 
" !! € 

~ 
E .... .. :, " ·E .., E .., ;; a. 

"'! "'! :, ·o e 
E 

:, 
E 'i: 0 0.. 

:, 0 :, :! <fl ::i; 
·.; u 'i: C: C: .; 

'a. ::, .. u ·;:: :, 
" " ·;;; 

" 0 15. i; <( ~ ~ ~ 0 >, 
E " 0 w :,; " " .c 
<( .. z ... C) ::i; a. 0.. 0.. 0.. 

1 1 

4 4 

2 2 

3 3 

3 2 

1 1 

1 1 

1 1 1 4 3 

3 3 3 4 

1 1 1 1 

2 2 2 2 

2 2 2 2 

2 5 2 5 2 

6 6 6 6 

4 4 

1 1 1 1 

3 3 

4 4 4 4 

3 5 5 5 2 

C 
0 

~ 
~ 
all 0 .. 

"' " .; 0 
.., .. ·.; ·.; " .. C 

:,; :,; Ill i 0 

" a. 0.. <( 0 " 'i: 
<fl ... 0.. 0.. 0.. <( 

1 

2 

1 

2 

1 

2 

1 

1 

2 

2 

1 

1 

5 

2 

1 

3 

4 

3 

3 

r3 " .., z 'i: 
0 .. 

>, 
z 0 

1 

2 

1 

2 

2 

2 

5 

1 

4 

3 

<( 
0 
> 
<fl 

WCH-499 
Rev. 1 

<( 
0 
> 
2 

2 

4 

3 

1 

3 

2-5 



Table 3. Summary of Sample Delivery Groups Subject to Data Assessment (13 Pages) 

Number of 
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Table 3. Summary of Sample Delivery Groups Subject to Data Assessment (13 Pages) 

E 
Number of . 2 
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Table 3. Summary of Sample Delivery Groups Subject to Data Assessment (13 Pages) 

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

Group C: .,. 
E 0 ,; 

~ :E -e ... 
~ 

.. " u u z 
K3324 C8375 7 

J00843 C7862 2 2 

J00909 C7626 1 1 

J00916 C7628 1 1 

J00917 C7629 1 1 

J00928 C7627 1 1 

J00935 C7620 1 1 

J00938 C7621 1 1 

J00959 C7855 2 2 

J00974 C7866 1 1 

J00977 C7863 2 2 

J00995 C7639 1 1 

J00996 C7624 1 1 

J01000 C7857 2 2 

J01003 C7861 2 2 

J01010 C7864 2 2 

J01012 C7860 2 2 

J01016 C7631 1 1 

J01031 C7625 1 1 

J01036 C7640 1 1 

J01095 C7857 1 1 

J01136 C7860 1 1 

J01137 C7863 1 1 

J01138 C7861 1 1 

K2280 C7862 2 

K2505 C7626 1 

K2532 C7628 1 

K2574 C7627 1 

K2605 C7629 1 

K2683 C7620 1 

K2684 C7621 1 

K2706 C7623 1 

K2861 C7855 2 
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Table 3. Summary of Sample Delivery Groups Subject to Data Assessment. (13 Pages) 

E 
Number of -~ c 

Sample Samples in e 
Delivery Site Sample ;; 

0 Group Delivery .., .... ~ Group c "' a: E 
:, 0 ,; 

~ -e ... s u 
~ 

.. 0 u u z .... 
1<2985 C7866 , 
K3017 C7863 2 

K3045 C7624 , 
K3046 C7639 1 

K3085 C7857 2 

K3108 C7861 2 

K3137 C7860 2 

K3138 C7864 2 

K3192 C7631 , 
K3253 C7625 1 

K3265 C7640 1 

K3318 C8375 1 

K3342 C7857 1 

K341 2 C7860 1 

C7861 , 
K3417 

C7863 1 

1<2660 C7622 1 1 1 1 1 

1<2702 C7622 1 

1<2707 C7622 1 1 

1<2805 C7622 3 3 3 3 3 

1<2808 C7622 2 

1<2813 C7622 2 2 

1<2819 C7622 2 

1<2823 C7622 1 , 
1<2827 C7622 1 

1<2834 C7622 2 2 

1<2838 C7622 2 

1<2842 C7622 2 2 

1<2845 C7622 2 

1<2866 C7622 3 3 3 3 3 

1<2871 C7622 1 1 1 1 , 
1<2959 C7622 1 

1<2964 C7622 4 
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Table 3. Summary of Sample Delivery Groups Subject to Data Assessment (13 Pages) 

E 
~ 

Number of :g 
Sample Samples In g 
Delivery Site Sample " Group Delivery ... .2 

" Group "' .. C: 'I' E 0: 0 .; 

~ -.5 -e ... B 
~ 

.. C) 
0 

0 0 z I-

K2969 C7622 5 5 

1(2974 C7622 11 11 11 11 11 

K2986 C7622 7 7 

K2991 C7622 5 

K3722 C8668 1 1 1 

K3723 C8668 1 1 

K3724 C8668 2 

K3728 C8668 2 2 2 

K3729 C8668 1 

K3730 C8668 2 

K3731 C8668 4 4 

K3733 C8668 3 3 3 

K3734 C8668 4 3 

K3735 C8668 3 

K3736 C8668 3 

K3739 C8668 11 11 11 

K3741 C8668 4 

K3742 C8668 4 

K3743 C8668 4 

K3744 C8668 11 

K3745 C8668 12 12 

J00963 C7851 2 2 

J00965 C7850 2 2 

J00969 C7852 2 2 

J00970 C7622 1 1 

J01096 C7852 2 2 

J01298 C8668 1 1 

1(2909 C7851 2 

K2936 C7850 2 

K2987 C7622 1 

1(2996 C7852 2 

K3343 C7852 2 

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

E 
~ 

"' 'i: 
"' E e ~ 

ii: ~ 

i C) 

'ii C 
.c 0 
C) 0 .. 
I- .. 
11 11 

1 

2 

3 

11 

Analyses Performed 

.. 
" E E ! t! 

~ 
~ 

,._ .. ~ " 'i: ·= "' E :2 ;; Q. 

I! "! :i "! ~ ·;; e 
E E 'i: 0 a.. ::, 0 1/) :Iii 

C) 
~ 

C) 
~ I! .. ·.; 'i: c c 'ii 'ii ::, J! C) ·;:: ~ " " ·;;; 0 " ~ a. 3 < .. I:! I:! 0 .; >, 

E " 0 w :,: .. .. .c .. < .. z .... C) :Iii Q. a.. a.. a.. 
5 5 5 5 2 

11 11 11 11 11 11 

7 7 7 7 

1 1 

1 1 

2 2 

4 3 4 4 

3 3 

3 4 3 4 2 

11 11 

12 12 12 12 

Sample Authorization Fonn RC-180 (Water) 

2 1 

2 1 

1 1 

2 

2 1 

C 
.2 
ti .. 
:, 
ill 0 " "' " C ,:, 

" .. ·.; ·.; .. " C 
:,: :,: ID :; 0 .. 

Q. a.. < 0 .. 'i: 
1/) .... a.. a.. a.. < 

5 5 5 

6 6 6 

5 

1 

1 

2 

3 

3 

4 

4 

4 

11 

0 " ,:, 
~ 'i: 
0 .. 

>, 
z 0 

5 

6 

1 

2 

3 

11 

< 
0 
> 
1/) 

5 

6 

W CH-499 
Rev. 1 

< 
0 
> 

2 

2 

3 

1 

2-10 



Table 3. Summary of Sample Delivery Groups Subject to Data Assessment. (13 Pages) 

Number of 
Sample Samples in 
Delivery Site Sample 
Group Delivery ;! "' Group i: 'I' E 0 ,; 

~ :5 -e .. 
~ 

.. u 
0 0 z 

K3747 C8668 1 

J00983 C7860 1 

1<2238 C7862 6 6 6 

1<2251 C7862 2 

1<2259 C7862 3 

1<2260 C7862 10 6 

1<2266 C7862 6 

1<2271 C7862 2 1 

1<2276 C7862 2 2 2 

1<2286 C7862 4 2 

1<2287 C7862 2 

1<2306 C7862 5 5 5 

1<2325 C7862 14 5 

1<2976 C7863 1 1 1 1 

1<2978 C7863 1 1 1 1 

1<2988 C7863 1 1 

1<2995 C7863 8 8 8 8 

1<2998 C7863 5 

1<2999 C7863 7 

K3001 C7863 6 6 

K3012 C7863 4 

K3013 C7863 3 

K3015 C7863 1 

K3021 C7863 4 4 

K3080 C7861 1 

K3095 C7861 2 2 2 2 

C7864 1 1 1 
K3097 

C7861 7 7 7 7 

K3102 C7861 2 

K3103 C7861 3 3 

K3 104 C7861 2 

K3 111 C7861 7 7 

K31 14 C7861 5 
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Table 3. Summary of Sample Delivery Groups Subject to Data Assessment (13 Pages) 

E 
Number of 

~ 

Sample Samples in 
c 
~ Delivery Site Sample 
.2 Group Delivery ... 

M " Group C: 'I' .. 
E a: 0 ;; 

~ 
~ 3 
~ 

-e "' .. u 0 
(.) (.) z ... 

K3115 C7864 1 

K3117 C7861 1 

K3118 C7861 5 

K3121 C7864 1 1 

K3122 C7864 2 

C7864 9 9 9 9 
K3130 

C7860 8 8 8 

K31 32 C7860 3 3 3 

K3133 C7860 4 

K3 134 C7860 4 

K3135 C7864 4 

K3136 C7864 5 

K3 142 C7860 9 9 

K3 143 C7864 10 10 

K3146 C7860 8 

K3147 C7864 8 

K3158 C7860 1 

K3161 C7860 3 

K3165 C7860 3 3 

K3168 C7860 1 

J00961 C7855 1 1 1 1 1 1 

J00981 C7855 1 

K2769 C7855 1 1 1 1 1 

K2780 C7855 1 1 

K2785 C7855 1 

K2798 C7855 2 

K2801 C7855 1 

K2806 C7855 6 6 6 6 6 

K2810 C7855 6 

K2815 C7855 5 5 

K2821 C7855 5 

K2825 C7855 1 1 

K2829 C7855 1 
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Table 3. Summary of Sample Delivery Groups Subject to Data Assessment (13 Pages) 

E 
Number of . a 

c 
Sample Samples in _g 
Delivery Site Sample .. 
Group Delivery .2 

~ "' " Group C: ~ • E ~ 0 .; 
~ l -e ] -" 

~ 
.. " 0 

0 0 z .... 
1<2830 C7855 6 

1<2832 C7855 3 3 

1<2835 C7855 5 

1<2836 C7855 1 

1<2843 C7855 4 4 

1<2846 C7855 1 

1<2849 C7855 4 

1<2853 C7855 5 

1<2859 C7855 5 5 

C7851 1 1 1 1 1 
1<2865 

C7855 11 11 11 11 11 

C7851 1 1 1 1 
1<2872 

C7855 2 2 2 2 

1<2873 C7851 9 9 9 9 

1<2876 C7851 5 5 5 5 

C7850 4 4 4 4 
1<2880 

C7852 1 1 1 1 

1<2882 C7851 5 

1<2883 C7855 2 

1<2885 C7851 4 

1<2887 C7855 2 

1<2891 C7851 5 4 

1<2893 C7851 1 1 

1<2894 C7855 2 2 

1<2898 C7851 4 

1<2899 C7851 3 

1<2900 C7851 3 3 

1<2906 C7851 2 

1<2908 C7851 2 2 

1<2913 C7851 4 

1<2918 C7851 6 5 

1<2919 C7850 1 

1<2920 C7851 1 

1<2921 C7851 6 
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Table 3. Summary of Sample Delivery Groups Subject to Data Assessment. (13 Pages) 

E 
Number of . 2 

i: 
Sample Samples In 2 
Delivery Site Sample -:. 
Group Delivery .., 0 .., ii 

Group .. C: 'I' E er: 0 .; 

~ 
~ -e "" s 
~ 

u .. 0 
0 0 z .... 

1<2923 C7851 1 1 

1<2925 C7850 4 

1<2926 C7850 1 

1<2927 C7850 4 

1<2928 C7850 5 5 

1<2931 C7850 4 4 4 4 4 

1<2933 C7850 1 

1<2934 C7852 3 

1<2937 C7850 1 1 

1<2938 C7852 2 1 

1<2940 C7850 1 

1<2942 C7850 9 

C7850 1 
1<2946 

C7852 2 

1<2950 C7850 1 

1<2951 C7850 11 11 

1<2952 C7852 4 4 

1<2956 C7850 5 

1<2957 C7850 5 

1<2958 C7852 4 

1<2960 C7852 9 

1<2965 C7852 5 

1<2966 C7852 4 

1<2970 C7852 9 9 

C7850 7 7 7 7 7 
1<2977 

C7852 13 13 13 13 13 

K3006 C7857 1 1 1 1 1 

K3016 C7852 1 

K3022 C7852 1 1 

K3027 C7857 1 1 

K3037 C7857 11 11 11 11 11 

K3039 C7857 2 2 2 2 2 

K3040 C7857 3 3 3 3 3 

K3047 C7857 6 
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Table 3. Summary of Sample Delivery Groups Subject to Data Assessment. (13 Pages) 

Sample 
Delivery Site 
Group 

K3050 C7857 

K3053 C7857 

K3054 C7857 

K3059 C7857 

K3067 C7857 

K3068 C7857 

K3069 C7857 

K3070 C7857 

K3081 C7857 

K3082 C7857 

K3086 C7857 

K3090 C7857 

116-H-2 
K2691 

1607-H4 

K3100 100-0-4 

K3 11 9 116-0-4 

K3297 100-D-12 

ORO = diesel range organic 
GEA = gamma energy analysis 
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Delivery 
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PAH = polynuclear aromatic hydrocarbons 
PCB = polychlorinated biphenyl 
pH = hydrogen ion concentration 
SVOA = semivolatile organic analysis 
TPH = total petroleum hydrocarbons 
VOA = volatile organic analysis 
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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 
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 60108 

6 months 
EPA Method 6020 

Mercury EPA Method 7471A 28 days 

Hexavalent chromium EPA Method 7196A 30 days 

Anions EPA Method 300.0 28 days/48 hours a 

Nitrate/nitrite 
EPA Method 353.1 

28 days 
EPA Method 353.2 

Cyanide EPA Method 9012A 14 days 

Volatile organic 
EPA Method 82608 14 days 

compounds 

Semivolatile organic 
EPA Method 8270C 14 days/40 days 

compounds 
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Parameter 

pH 

Pesticides 

Polychlorinated 
biphenyls 
Polynuclear aromatic 
hydrocarbons 
Total petroleum 
hydrocarbons 

Gamma-emitting 
radioisotopes 

Carbon-14 

Tritium 

Total radiostrontium 

Nickel-63 

Technetium-99 

Americium-241 

Curium isotopes 

Neptunium-237 

Plutonium isotopes 

Uranium isotopes 

Uranium - total 

Table 4. Holding Times. (2 Pages) 

Method Soil Holding Time 

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

EPA Method 8081A 14 days/40 days 

EPA Method 8082 1 year/1 year 

EPA Method 8310 14 days/40 days 

EPA Method 8015M 14 days 

Gamma energy analysis 6 months 

LSC - C-14 6 months 

LSC - Tritium 6 months 

Gas-flow proportional 
6 months 

counting 
LSC- Ni-63 6 months 

Gas-flow proportional 
6 months 

counting 

Alpha energy analysis 6 months 

Alpha energy analysis 6 months 

Alpha energy analysis 6 months 

Alpha energy analysis 6 months 

Alpha energy analysis 6 months 

Kinetic phosphorescence 6 months 
analysis 
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Water Holding Time 

As soon as possible 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

a Holding time for anions is 28 days except for nitrate, nitrite, and phosphate for which the holding time is 48 hours. 
b Water samples did not undergo this particular analysis . 
EPA = U.S. Environmental Protection Agency 
ICP = inductively coupled plasma 
LSC = liquid scintillation counter 
pH = hydrogen ion concentration 

The hexavalent chromium holding time presented a consistent, and significant, QC issue in the 
reviewed data packages. The holding time for hexavalent chromium as defined by the 
EPA Method 3060A extraction procedur~ for soils to be analyzed by EPA Method 7196 is 
30 days. A significant number of SDGs had holding times greater than 30 days; many had 
holding times greater than 60 days. Based on established data qualification protocols, the Cr-VI 
detected results should be qualified as estimates ("J" flagged) and numerous nondetected 
results should be rejected ("UR" flagged). Rather than reject the data based on the above 
criteria, the nondetected results will instead by flagged as an "undetected-estimated value" 
("UJ") flag . The technical basis supporting this decision is found in EPA/600/R-05/124, Sample 
Holding Time Reevaluation. Among other findings reported in this study, a 5% decrease in 
Cr-VI was estimated to require at least 140 days regardless of soil type or holding temperature, 
which is 5 times longer than the SW-846, Test Methods for Evaluating Solid Waste: 
Physical/Chemical Methods, prescribed maximum holding time of 30 days. 
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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. This was a consistent problem with 
the data affecting all nitrate, nitrite, and phosphate analytical results. 

The pH analyses were analyzed as soon as possible by the laboratory recognizing that there 
would be a delay between sample collection and analysis because of shipping preparation, 
sample screening for radionuclides, and shipping time. Ideally, pH analysis would be performed 
within 24 hours of sample collection. Because this was never achieved, the pH results for all 
samples requiring analysis were flagged "J" as estimated quantities. 

2.2 DETECTION LIMITS 

Estimated quantitation limits (EQLs) for individual analytes are defined in Section 2.0 of the SAP 
with tables for specific methods provided in Appendix A of the SAP. 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 regularly exceeded for several 
gamma-emitting radionuclides. The EQL being exceeded was minor in absolute terms, with the 
minimum detectable activity (MDA) achieved for the analyses being below the action levels 
provided in the SAP. No qualification of the gamma-emitting radionuclide results is required for 
exceeding the EQL and none were applied . 

Similarly, the 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 iron and zinc, 
the concentrations in the field samples always were at detectable levels; therefore , the fact that 
the EQLs were exceeded was inconsequential. For field quality assurance samples such as 
field blanks, the iron and zinc concentrations were frequently below detection. However, this 
does not affect the overall quality of the data generated for the field samples themselves. 

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

For semivolatile organic analyses (SVOAs), six compounds routinely exceeded the EQLs 
identified in the SAP. These included 2,4-dinitrophenol, 2-nitroaniline, 3,3'-dichlorobenzidine, 
3-nitroaniline, 4-nitroaniline, 4-nitrophenol , and pentachlorophenol. Of these, only 
pentachlorophenol was identified in the SAP as a contaminant of interest for two sites (100-0-4 
and 116-DR-9) wherein it was recognized that the available detection limits exceeded the action 
levels identified in the SAP for groundwater protection and river protection. As such, no 
qualifiers have been assigned to the SVOA results for quantitation limits being exceeded. 

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 one acceptable 
method blank analysis must be conducted for every 20 samples. If the method blank analysis 
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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 "U" 

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

Method blank contamination was regularly observed in inductively coupled plasma metal 
analyses, primarily for tin. Generally, the amount observed in the blank was between the 
detection level and the reporting level. Because the concentration of tin detected in the sample 
was usually low, the method blank contamination usually required applying a "UJ" flag to the 
results. Magnesium and calcium were also regularly detected in the method blank, although not 
as often as tin and not as high a concentration relative to the sample results. These method 
blank issues are considered minor deficiencies. 

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

2.4 FIELD EQUIPMENT BLANK RESULTS 

Field equipment blank samples are analyzed to determine if positive results may be attributed to 
contaminants introduced as a result of the field sampling process. If the field equipment blank 
analysis results indicate the presence of an analyte above the method detection limit or MDA, 
the following qualifiers may be applied: 

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

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

• 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. 
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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 as well. The 
analytical data have been flagged in accordance with the criteria specified above for the method 
blank results. The field trip blank and field transfer blank results for volatile organic analyses 
are provided in Table 5. 

Location 

C7620 

C7621 

C7622 

C7623 

C7625 

C7626 

C7627 

C7628 

C7629 

C7630 

C7631 

C7866 

C8375 
C7850 

C7851 

C7852 

C7857 

C7860 

C7861 

C7862 

C7862 
C7862 a 

C7862 

C7862 

C7863 

C7864 

C8668 

Table 5. Field Trip Blank and Field Transfer Blank 
Volatile Organic Analysis Results. (2 Pages) 

Concentration (µg/kg) 
Interval Sample Methylene 

Chloride 
Acetone 2-Hexanone 

Field Transfer Blanks 

1-006 8278W9 u u u 
1-005 827RV2 4.91 u u 
1-002 8288V7 1.93 1.65 u 
1-006 828YC9 3.78 u u 
1-010 829PT2 u 4.81 u 
1-003 828JC3 u u u 
1-001 828MR7 3.68 u 5.35 

1-002 828K97 2.88 4.07 u 
1-002 828D10 u u u 
1-004 828KP9 u u u 
1-008 829HY0 3.21 u u 
1-005 829CM5 2.14 u u 
1-005 82C635 u 4.69 u 
1-004 B27YR0 u u u 
1-006 828084 2.07 6.13 u 
1-002 828052 u 4.54 u 
1-005 8298P8 5.45 u u 
1-004 829ML0 u 4.80 u 
1-002 B29N97 10.8 4.6 u 
1-001 B27653 u u u 
1-003 8276F7 u u u 
1-004 827656 u u 8.45 

1-007 827659 u u u 
1-011 827663 u u u 
1-001 828Y46 u u u 
1-001 828VD8 2.55 3.63 u 
1-005 82H4P8 2.52 u u 
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Location 

116-H-2 

100-D-12 

C7621 

C7625 

C7631 

C7866 

C8375 

C7850 

C7851 

C7852 

C7855 

C7857 

C7863 

C7864 

100-D-12 

100-D-4 

116-H-2 

116-D-4 

1607-H4 

Table 5. Field Trip Blank and Field Transfer Blank 
Volatile Organic Analysis Results. (2 Pages) 

Concentration (µg/kg) 
Interval Sample Methylene 

Chloride 
Acetone 2-Hexanone 

NA J1CFP0 2.69 17 u 
NA J1 D4P6 u 20.4 u 

Trip Blanks 

1-007 B27RM6 u u u 
1-009 B29PT1 u u u 
1-002 B2B202 2.73 u u 
1-006 B29CN0 3.08 u u 
1-007 B2C636 u 4.48 u 
1-003 B27YN3 u 3.47 u 
1-010 B280K7 2.35 7.24 u 
1-003 B28058 u 2.70 u 
1-001 B297X7 1.83 3.73 u 
1-008 B298P9 3.67 4.94 u 
1-005 B28Y73 3.07 5.07 u 
1-004 B2B4F7 2.01 u u 
NA J1DXR6 u 25.2 u 
NA J1CNT9 6.23 20.1 u 
NA J1CXM1 1.89 17.3 u 
NA J1CY56 2.00 16.2 u 
NA J1CFM0 2.43 18.5 u 
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2-Butanone 

u 
5.01 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

5.05 

u 
u 

14.1 

a For the C7862 Interval 1-004 field transfer blank, styrene and xylenes were detected at concentrations of 
1.12 µg/kg and 1.06 µg/kg, respectively. 

NA = not applicable 
U = undetect 

2.6 MATRIX SPIKE RECOVERIES 

Matrix spike recoveries allow for evaluation of accuracy. Measured concentrations or activities 
are compared to the known added amounts. The SAP 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 are based on the initial guidance values for percent 
recoveries as defined in SW-846. As per SW-846 Method 8000 and applicable to all SW-846 
organic analyses, it is essential that laboratories calculate in-house performance criteria for 
matrix spike recoveries and surrogate recoveries. It may also be useful to calculate such 
in-house criteria for LCS recoveries and for the initial demonstration of proficiency when 
experience indicates that the criteria recommended in specific methods are frequently missed 
for some analytes or matrices. The development of in-house performance criteria and the use 
of control charts or similar procedures to track laboratory performance cannot be over­
emphasized. Many data systems and commercially-available software packages support the 
use of control charts . The SW-846 outlines the procedures for the calculation of in-house 
performance criteria for matrix spike recovery and surrogate recovery. The procedures may 

100-D/H Remedial Investigation/Feasibility Study Data Quality Assessment Report 
June 2012 2-22 



WCH-499 
Rev. 1 

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. 

For tritium and carbon-14 analyses, matrix spikes are required by the method validation 
procedure but are not routinely included by the analytical method . Therefore, the tritium and 
carbon-14 data 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 replicate concentrations are greater than five times the EQL and the RPO 
is less than 30%, no qualification is required. If either concentration is less than five times the 
EQL, the RPO control limit is less than or equal to two times the EQL. If the RPO is outside the 
applicable control limit, associated results are qualified as estimated detects or estimated 
nondetects and flagged "J" accordingly. Sample results greater than five times the spike 
concentration require no qualification . 

2.9 LABORATORY DUPLICATE RESULTS 

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

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

100-0 /H Remedial Investigation/Feasibility Study Data Quality Assessment Report 
June 2012 2-23 



WCH-499 
Rev. 1 

2.10 FIELD DUPLICATE RESULTS 

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

When an analyte is detected in the primary or duplicate/split sample, but is quantified at less 
than five times the EQL in one or both samples, an additional parameter is evaluated . In this 
case, if the difference between the primary and duplicate/split results exceeds a control limit of 
two times the EQL, further assessment regarding the usability of the data is performed whereby 
the RPO control limit will be considered as less than or equal to two times the EQL. 

Two calculation briefs were prepared to assess the RPO between duplicate and split sample 
pairs (Calculation No. 0100X-CA-V0056 and Calculation No. 0100X-CA-V-0071 ). These 
calculation briefs are presented in Appendix A. 

Thirty-seven sample pairs were evaluated including 36 field duplicates and 1 split sample. 
Based on the methodology explained in the calculation , RPOs were calculated for 480 analyte 
pairs. Of these 480 RPOs, 63 exceeded the 30% guideline. Of the 63, 40 were not 
contaminants of interest (e.g., calcium, silicon, K-40) and were not evaluated further. The 
remaining 23 RPOs were further assessed as required by the method. Further assessment 
showed that four 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 19 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. 

Location 

100-D-12 

116-H-2 

C7623 1-006 

C7624 1-014 

C7628 1-005 

C7629 1-002 

C7630 1-002 

C7631 1-008 

Table 6. Field Duplicate Laboratory Quality 
Control Review. (2 Pages) 

Analyte 
Relative Percent Laboratory Quality 

Difference Control Issue 

Chromium-total 74 .0% No 

Barium 36.3% No 

Chromium-total 36 .8% Yes 

Manganese 52.4% No 
Zinc 37.5% Yes 

Chromium-total 198.4% Yes 
Copper 101 .3% No 
Manganese 57.7% No 

Chromium-total 51 .8% Yes 

Chromium-total 61 .1% No 

Chromium-total 179.7% Yes 
Copper 81 .3% Yes 
Manganese 38.2% Yes 
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Location 

C7639 1-005 

C7850 1-009 

C7861 1-006 

C7862 1-004 

C8668 1-002 

Table 6. Field Duplicate Laboratory Quality 
Control Review. (2 Pages) 

Analyte 
Relative Percent Laboratory Quality 

Difference Control Issue 

Chromium-total 60 .7% Yes 
Copper 81.6% Yes 

Chromium-total 56.6% No 

Barium 48.6% No 
Copper 34.0% No 

Chromium-total 44.6% Yes 

Phosphorous 36.7% Yes 
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Further assessment showed that 10 of the 19 were associated with analyte pairs where 1 or 
both had laboratory QC issues, such as matrix spikes or duplicate analyses that were out of 
specification. Those analytes with laboratory QC issues have been qualified as estimates by 
the laboratory, the validator, and/or the data reviewer. The other nine analyte pairs have no 
apparent laboratory QC issues. 

Duplicate and split sample pair analyses results that exceed guidelines are considered a minor 
deficiency. No further qualification of the data is required. 
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Based on the results of this DQA, all of the laboratory analytical results that were not qualified 
as rejected are considered useable for their intended purpose. Table 7 presents the reviewer 
qualifiers that were applied to the sample results for inorganic analytes including metals, anions, 
cyanide, and pH. Table 8 presents the qualifiers for radionuclides. Table 9 lists the qualifiers 
for the total petroleum hydrocarbons and polynuclear aromatic hydrocarbons. Table 10 
provides the reviewer qualifiers for both polychlorinated biphenyls (PCBs) and pesticides, with 
Tables 11 through 13 listing those for SVOAs and VOAs, respectively. 
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iii 
.. 

<( <( ID 0 0 0 0 

K2392 828597 J UJ 
828JF1 J J 

828JH3 J J 

K2493 
828JH4 J J 
828JH5 J J 

828JH6 J J 

828JF2 J 

K2496 828JF5 J 

K2516 
828KC7 J 

828KC9 J 

K2517 
828KC8 J J 

828KDO J J 

K2528 828587 J J J 

K2531 8273L5 J J 

828K90 J J 
828K93 J J 

K2558 
828K86 J J 
828K89 J J 
828588 J J 

K2561 828589 J J 

8285C1 J J 
K2563 828599 J 

K2566 828K83 J J 

K2570 
828580 

828582 J 

828MX6 J J 
K2576 

J J 828MW1 

K2577 828KV5 J J 

K2588 
828MX1 

828MX7 J J 

K2590 
8285CO J J 

8285C2 J J 

828JFO J J J 
K2591 

828JH7 J J J 
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B28MV2 J 

B28MV3 J 

K.2593 B28MV5 J 

B28MV6 J 

B28MV1 J 

K2597 B28KR2 J J J 

K2598 B28JF7 J 

K2607 B27BX0 J J J 

K2608 B28MV7 J 

K2609 B28KR1 

B28MW2 J 
B28MW3 J 

K2610 B28MW5 J 
B28MW6 J 
B28MW7 J 

K2620 B27BV5 J J J 
B28KV4 J J 

B28KV6 J J 
K2621 B28KV7 J J 

B28KV8 J J 
B28KV9 J J 
B28KT5 

K.2622 
B28KT6 J J 
B28KT8 

B28KT9 J 
K2626 B289D8 

K2628 B28YP3 J 
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B27BY0 J 
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B27BY3 J 
B27BY4 J J 
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8278Y7 J J 

8278Y8 J J 

8278Y9 J J 

1<2630 827COO J J 

827C01 J J 

827CD2 J J 

827C08 J J 

1<2632 
827RH5 

827RH6 

1<2665 8278V2 J J J J J J 

829887 J J J 

K2666 827RK9 J J J 

827RL2 J J J 
K2667 828YH2 J J J 

1<2668 
828KW0 J J 
828KW1 J J 

1<2672 8278V1 J 

K2673 
827RK1 

829886 J 

K2674 828YD9 J 

K2675 828KV1 

K2685 
827RK0 J J J 
827RL1 J J J 
828YH3 J J 

828YP4 J J 

K2686 828YC5 
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K2693 828YF0 J 
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828YH7 J J 

828YJ0 J J 

828YT8 J J 
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K2712 
828YF1 J J 
828YF7 J 

K2728 829CL9 J 
829CK5 

K2736 829CLO 

829CL4 J 
829CK2 J J J 

K2740 
829CK6 J J J 
829CL1 J J J 

829CL5 J J J 
829CM4 J J 

829CM9 J J 

K2745 829CN2 

829CN6 J J 
829CN8 

829CM3 J 
K2746 829CM8 

829CN5 J 

K2782 
829CRO J J J 

829CR4 J J J 

K2787 
829CP9 J 

829CR3 J 

K2794 
829CR9 J J 

829CT4 J 

829CP5 J J J 

K2799 
829CR6 
829CTO J J J 

829CT5 J J J 
829CV4 J 
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829CW2 J J 
829CW6 J 
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~ <( <( Ill ai u u u u 
K2822 B29CX2 J J J J 

K2826 829CX 1 

K2984 829CY3 J J J 

K2990 829CY2 

B29PC4 

829PC5 

K3018 829PC6 

B29PC7 

829PFO 

829PB4 J 
K3025 

B29PC8 J 

829PB8 J J J J 
K3030 

829PDO J J J J 

829PD8 J J J J J 

K3048 829PF1 J J J J J 

B29PH1 J J J J J 

829C05 J J J J 
B29C10 J J J J 

K3049 
829BX8 J J J J 

829BX9 J J J J 

829PF6 J J 
K3051 

8286M5 J 

B29C09 J 

K3052 829BX1 J 

829BX2 J 

829PB9 J J J J 

K3056 829PF8 J J J J 

829PF9 J J J J 

829PB5 J 

K3057 829PF3 J 

829PF4 J 

B29C06 J J 

829BXO J J 
K3060 

829BYO J J 
829BY1 J J 
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K3061 829BX4 J 
K3183 829HY9 J UJ J 

829J01 J J J J 
K3191 829J15 J J J J 

829J16 J J J J 
K3194 829J07 J J 

829HY6 

K3202 829HY7 

829HYB J 
829J10 J J J J 

K3204 829J0B J J J J 
829J09 J J J J 

829R09 J 
829R10 J 

K3220 829R11 J 
829PW1 J 
829PX0 J 
829PT0 J J 

829PT5 J J UJ 

K3227 
829PT6 J J 
829PXB J J 

829PX9 J J 

829R34 J J 

829R33 J J 
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829PW4 J 
829PY1 J J 
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829R12 J J 

K3229 
829R13 J J 
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829PX5 J J 
829PX6 J J 
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K3237 
B288HO J 
B29PW8 J 

B29PR8 J J J J J 

K3239 B29PY2 J J J J J 

B29PY3 J J J J J 

B29CC4 J 
K3261 B29C94 J 

B29CB2 J 

K3262 829CD6 J 

B29C95 J J J 

B29CB3 J J J 
B29CB7 J J J 

B29CC5 J J J 
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B29CD2 J UJ J 
B29CD3 J J J 
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B2C5XO J J 
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:::, .E ·2 .E :::, .E _!; :::, .; .. E ·.; e .0 :::, ! f ·c ., ,, 

.; 0 ;j: "' iii 
.. .s::. 

<( Ill u u u u 
B2C613 J J J J J 
B2C614 J J J J J 

B2C615 J J J J J 

B2C632 J J J J J 

B2C639 

B2C642 

K3319 B2C5X1 J J J J J 

B2C5X2 J J J J J 

B2C5X3 J J J J J 
B2C5X4 J J J J J 

B2C5Y1 J J J J J 

B2C5X5 J J J J J 

B2C5X6 J J J J J 
K3321 B2C5V9 J 

B2C604 J 

K3322 
B2C605 

B2C5W1 J J 

B2C5W2 J 

J00909 B28JJ6 

J01 137 B2C6D5 

K2280 
B276H4 

B27633 

K2505 B28JJ7 

K2532 B28KD4 UJ 

K2574 B28N32 UJ 

K2605 B273L9 UJ 

K2683 B27C10 

K2684 B28902 

K2706 B28YV5 

K2861 
B298F6 UJ 

B298F5 UJ 

K2985 B29D25 UJ 
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C. 
C. 
0 
u 
J 

J 

J 

J 

J 
J 

J 
J 

J 

J 

J 
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Metals 

E 
.. 
:::, 

E " :::, e .. E :::, C E ·;;; .. .. 0 :::, E E E C ,, .s::. ·;;; :::, E ·= .. "' C. C ~ :::, C "' 
.0 .; .. ·2 0 ~ :::, " ,, 

£ "' C 
>, .,,_ .. 

"' .. ~ 
.. '5 e .; C .. .. .. 0 u 0 0 .; ~ C e .. :J z .s::. 

iii iii 0 U) .s::. 
i= ..J ::E ::E ::E a. a. "' "' I-

J J J UJ 

J J J UJ 

J J J UJ 

J J J UJ 

J J J UJ 

J J J UJ 

J J J UJ 

J J J UJ 

J J J UJ 

J J J UJ 

J J J UJ 

J 

Sample Authorization Form RC-173 (Water) 

J 

UJ 

UJ 

Anions 

E 
:::, i!" .. " .. ,, :2 ".!? 

. 
'5 :2 :::, .E 0 .!? "' u ~ ~ 0 ~ :s C C .. e :c :::, .. 

N u: z z > ::E u Ill u 
J UR 

J UR 

UR UR 

J UR 

UR UR 

J UR 

UR UR 

J UR 

J UR 

UR UR 

J UR 

J 

J 

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

.s::. z 
] C. .!? 0 

.s::. J!! I? t: 3 i 0 "' UR 

UR 

UR UJ 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

UR 
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J 

J 

J 
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J 
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J 

J 

J 

J 
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J 
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J 

J 
J 

J 
J 
J 

J 

J 

J 
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Sample 
~ Delivery Sample 
';' 

Group Number E >, E E Number :, C: :, 
C: 0 " E :5 :, E . E ·c :, .E :, .E ! :, ;;; 

" E ·u e ·.: ,, .Q :, 
C: e "' 

.. 
"' ;;; .c 0 <( c( c( ID iii 0 0 0 0 

K3017 
828YF9 UJ 
828YH1 UJ 

K3045 829PC3 

K3046 B29C1 1 

K3085 B29BC2 

K3108 
829NJ3 

829NJ5 

K3137 
B29MT3 

829MT5 

K3138 
828VL1 

828VL3 

K3253 829R01 UJ 

K3265 829C92 UJ 
K3318 82C644 

K3342 B2C691 UJ 
K3412 82C6D2 UJ 

B2C6D3 UJ 
K3417 

82C6D6 UJ 

K2707 828BT9 J J 

K2813 
828BV3 J J 
828BW4 J J 

K2819 
828BV2 J 
8288W3 J 

K2823 8288W1 J J 
K2827 8288W0 J 

8288X3 J J 
K2834 

8288X6 J J 
828BX2 J 

K2838 
8288X5 J 

K2842 
8288W7 J 
8288X0 J 

K2845 
8288W6 

8288W9 J 
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Metals 

E 
.. 
:, 

E " :, e .. E :, C: E .. .. 0 :, E E E 
·;;; C: ,, .c ·;;; :, E .:! 
" "' C. C: :E :, C: "' 

.Q -.; .. "i: 0 :. :, "E ,, >, .. 
C: "' £ "' C: 

.,. 
0 "' ., 

~ ~ '6 e ;;; 
e ., "' "' 0 " .c 0 -.; 0 .c C: ... ::; :Ii :Ii :Ii z C. C. ti) iii iii ti) iii I- i= 

UJ 

UJ 

J 

J 

J 

J UJ 

J UJ 

J UJ 

UJ 

J 

UJ 

J 

Sample Authorization Form RC-179 (Soil) 

J J UJ 

J UJ 

J UJ 

J 

J 

J J UJ 

J J UJ 

J J UJ 

J UJ 

J UJ 

E 
" " " :, ~ ,, ,, 

'6 
,, 

:, .E '§ "§ "' ~ ~ C: " "' 
C: " e i: :, 

> N :Ii 0 ID 0 ii:: 

UJ J J J 

UJ 

UJ 

UJ 

UJ 

J UJ 

UJ 

J UJ J J J 

J UJ J J J 

UJ 

UJ 

UJ J J J 

J J J J 
UJ 

J 

Anions . 
.! 
"' .c 
C. .. 
0 . .c 

.! C. .! .! 0 

.£: ,!!! E .c 
t: :i z z 0 ti) 

UR UR UR J 

J UR UR J 

J UR UR J 

J UR UR J 

J UR UR J 

.! 
E 
~ 
~ 
~ 

J 

J 

J 

J 

J 

J 

J 

J 
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Sample 
~ Delivery Sample 
~ 

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

C: 0 u E ::, ·e 'i: ;; ·e ::, ·e § ::, .; ., E ·;:; e ·.:: 'C ,Q ::, 'E I!! .. .. .. .; .c 0 ;j: <( <( m iii u u u u 
B28BY7 UJ J 

K2964 
B28BY4 UJ J 
B28BY1 J J 
B28BXB UJ J 
B28BX9 J J 

B28BY2 J J 
K2969 B28BY5 J J 

B28BYB J J 
B2B4H5 J J 
B28C01 J 

B28C04 J 

B28C07 J 

K2986 B2BC10 J 
B2BC1 3 J 
B2BC16 J 
B2BC22 J 
B28COO J 
B2BC03 

K2991 B28C09 J 
B28C15 J 
B28C23 J 

K3723 B2H4L9 J J 

K3729 B2H4VO J J 

B2H4L6 J J 

K3731 
B2H4L7 J J 

B2H4LB J J 

B2H4MO J J 

B2H4M5 

B2H4M6 J J 
K3734 

J B2H4M7 J 

8274MB J J 

B2H4V5 J 
K3736 B2H4V6 J 

B2H4V7 J 
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Metals 

E 
.. 
::, 

E ., ::, e .. E ::, C: E ·;;; .. .. 0 ::, E E ~ E C: 'C .c ·;;; ::, E .:! 
QI ., .. Q, C: ~ Q, ::, C: "' 

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

.,. 
0 .. ., 

~ '5 e .; .. 0 u .? 0 e ., .. .. .c 0 .; 0 .c C: 

u ... :.:; :::E :::E :::E z Q. Q. rn iii iii rn iii I- i= 

J UJ 

J UJ 

J UJ 

J UJ 

J UJ 

UJ 

UJ 

UJ 

UJ 

UJ 
UJ 

UJ 

J J UJ 

J J J UJ 

J J J UJ 
J J J UJ 

J J J UJ 

J J J UJ 

J J J UJ 

J J J UJ 

Anions 

E 
::, ~ 

., .. .. 
'C 'C ".! . 

'5 'C ::, ·e .§ .§ :e .. ~ ~ ~ u C: e .. C: ., :c ::, 

~ > N :::E u m u u:: z 
UJ 

UJ 

UJ 

UJ 

UJ J J J J UR 

UJ J J J J UR 

UJ J J J J UR 

UJ J J J J UR 

UJ J J J UR UR 

J J J J UR 

J J J J UR 

J J J UR UR 

J J J UR UR 

J J J UR UR 

J J J J UR 

UJ 

UJ 

UJ 

UJ 

UJ 

UR UR 

UR UR 
UR UR 

J UR 

J UR 

J UR 

. 
.! .. 
.c 
Q, .. 
0 
.c 
Q, .! 0 

~ .c 
t: 3 
0 rn 

UR J 
UR J 

UR J 

UR J 

UR J 

UR J 
UR J 

UR J 
UR J 
UR J 
UR J 

UR UJ 

UR 

UR 

UR J 

UR J 

UR J 

.! :s 
i 
.! 
~ z 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 
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Sample ;;; 
Delivery Sample 0 

1 Group Number E >, E Number :::, C: .s;; E 
:::, 

C: 0 u E :i 
:::, ·e ·c: ·e :::, ·e E :::, ;;; 

" E ·.:; e ·.:: .,, .Q :::, i: ~ "' "' "' ;;; .s;; 0 
c( <( c( al iii u u u u 

K3741 B2H4W1 J J 

B2H4V4 J 
K3742 

J B2H4X0 

B2H4V1 J 

K3743 
B2H4V2 J 

B2H4W3 J 

B2H4W4 J 

B2H4N1 J J 

B2H4N2 J J 

B2H4N3 J J 

B2H4N4 J J 

B2H4M1 J J 

B2H4M2 J J 
K3745 

B2H4N5 J J 

B2H4N6 J J 

B2H4M3 J J 

B2H4M4 J J 

B2H4P2 J J 

B2H4P3 J J 

B280B5 
K2909 

B280B6 

B28013 UJ 
K2936 

B28014 UJ 

K2987 B28CN4 

B280L0 
K2996 

B280L1 UJ 
B2C525 UJ 

K3343 
B280L2 
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Metals 

E "' :::, 
E ., :::, e E :::, "' C: E ., 0 :::, E ·;;; C: " :::, E E ., 

"' 
.,, .s;; ·;;; :::, 

C: E :::, a. :::, C: 0) .Q .; 
"' "' ·c: 0 ~ :::, i: .,, >, " C: "' :c: 0) C: 

.,. 
0 ~ 

., 
" > 'o e ;;; 

e ., "' "' 0 u .s;; .; 0 .s;; C: 

.... ::; :::E :::E :::E z a. a. rJl ;;; ;;; rJl ;;; I- j:: 

J UJ 

J UJ 

J UJ 

J UJ 

J UJ 

J UJ 

J UJ 

J UJ 

J UJ 

J UJ 

J 

J UJ 

Sample Authorization Form RC-180 (Water) 

J 

J 
J J 

J J 

UJ J UJ J 

UJ UJ UJ J 

UJ UJ J 

J J J 

J J J 

Anions 

E 
:::, ~ " " ., 
'o 

.,, .,, .,, . ., . 
:::, 

"' ·e "§ '§ ~ 
~ ~ ~ C: u E 

"' 
C: " e :c: :::, 

> N :::E u al u ii: z z 
UJ 

J UR 

J UR 

J UR 

J UR 

J UR 

J UR 

J UR 

J UR 

J UR 

J UR 

J UR 

. 
~ 
"' .s;; 
a. 
"' 0 
.s;; 
a. ~ 0 :? .s;; 
,:: 3 
0 rJl 

UR J 
UR J 
UR J 
UR J 

UR 

UR J 
UR J 
UR 

UR 

UR 

UR 

~ ·.:: 
~ 
] 
E 
z 
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·c: 
"' >, ::c u a. 

J 

J 

J 
J 

J 

J 

J 

J 
J 

J 

J 

J 

J 

J 

J 

J 
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Sample ]i 
Delivery Sample 0 ..,. 
Group Number E E >, E Number :, C: .c E 

:, 
C: 0 " E 5 

:, .E 'i: .E :, .E ,!; :, iii 
" E ·.; e ·c: 'C .0 :, C: I!! .. iii .. .. .c 0 < < < ID iii 0 0 0 0 

J00983 829MJ2 

8276D0 J J 

8276D1 J J 

8276D2 J J 
8276D3 J J 

K2260 
8276D4 J J 
827F73 J J 

827683 J 

827684 J 

827685 J 

827686 J 

K2271 
8276HO J J 

8276H2 J 

8276D5 J J 

K2286 
8276D6 

827688 

J J 

827689 J 

8276D7 J J 

8276D8 J J 

8276D9 J J 

8276FO J J 
8276F1 J J 

K2325 
8276CO J 

8276C1 

8276C2 

8276C3 J 

8276C4 

828Y58 J J 

828Y44 J 

828Y49 J 
K2988 

828Y62 J 
828Y66 J 
828YC2 J 
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Table 7. 100-O/H Review Qualifiers for Inorganic Analytes. (22 Pages) 

Metals 

E 
.. 

" 
:, 

E .. :, e E :, C: E ·;;; " .. 0 :, E E ~ E C: 'C .c ·;;; :, E ·= .. .. .. C. C: ~ C. :, C: "' 
.0 ,; .. 'i: 0 ~ :, C: 'C >, .. .. 

C. C: £ "' C: 
.., 

0 .. .. 
~ 'ti e iii .. 0 .!:! 0 ~ C: 0 e .. .. .. .c ,; 0 .c 

(..) ..., :::; :::E :::E :::E z C. C. ti) ti) ti) ti) ui I- j:: 

Sample Authorization Form RC-196 (Soil) 

J 

J 

J 

J J 

J J 

J J 

J J 
J J 

J J UJ 

Anions 

E 
:, ~ " .. .. 

'C 'C 'C . 
'ti :, ! .E ·g "§ $ .. ~ ~ C: " :s C: e :c: :, 
~ " N :::E 0 ID 0 ii: z z 

J UR 

J UR 

J UR 

J UR 

J UR 

UR UR 

UJ 

UJ 

UJ 

J 

J 

J UR 

J UR 

UJ 

UJ 

J UR 

J UR 

J UR 

UR UR 

J UR 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ J J J UR UR 

UJ 

UJ 

UJ 

UJ 

UJ 

. 
$ .. 
.c $ C. .. E 
0 
.c I C. .. 
0 ~ .c 
t: :i 
0 ti) z 

UR 

UR 

UR 

UR 
UR 

UR UJ 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

UR J J 
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>, :%: 
0 C. 

UJ 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

3-14 



Sample 
~ Delivery Sample .,. 

Group Number E E >, E Number ::, C .s E 
::, 

C 0 " E 
::, ·e "i: ::, ·e ::, ·e -~ ::, ;;; .. E ·;:; e ::, "E e ·.: .. .,, 

;;; ..0 .. .. .r:; 0 
;j: <( <( m iii u u u u 

B28Y45 J 

B28Y50 J 

B28Y54 J 
K3001 

B28Y63 J 

B28Y67 J 
B29MV3 J 

B28Y71 UJ J 

K3013 B28Y76 UJ 
B28YC3 UJ 

K3015 B28Y81 J 
B2BY72 J 
B28Y77 J 

K3021 
B28Y82 J 

B28YC4 J 

B29NH7 
K3102 

B29NJ0 

B29NB5 J J J 
K3103 B29NH9 J J J 

B29NJ1 J J J 

B29NB2 J 

B29NB9 J 

B29NC4 J 

K3111 B29ND1 J 

B29NC7 J 

B29N96 J 
B29N92 J 

K3117 B29N90 

B29N94 J 
B29NC9 

K3118 B29NC2 

B29NB0 

B29NB7 

K3121 B28VF3 UJ 

K3134 B29MP2 J 
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Metals 

E "' 
E .. ::, 

::, e E ::, .. C E .. 0 E ·.; C .. ::, 

:S E E .,, .r:; ·.; ::, E .. .. Q. C ~ ::, C C) ..0 ai .. "i: 0 ~ ::, C .,, >, ..: .. .. ., .. 'ti C .. £ C) C 0 " 
0 0 ~ .? e ;;; . 

C e .. .. .. .r:; ai 0 .r:; 
..I ::; ::E ::E ::E z Q. Q. (I) iii iii (I) U) I- j:: 

J J UJ 

J J UJ 

J J UJ 

J J UJ 

J J UJ 

J J UJ 

UJ 

UJ 

UJ 

UJ 

J 

J J UJ 

J J UJ 

J J UJ 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J UJ 

Anions 

E 
::, ~ 

.. .. .. .,, .,, .,, °!l . 
'ti ::, ·e "§ '§ !l .. 

" ~ ~ ~ C C e :i: ::, :s .. .. 
> N ::E u m u ii: z z 

UJ J J J J UR 

J J J J UR 

UJ J J J J UR 

UJ J J J J UR 

UJ J J J J UR 

UJ J J J J UR 

J 

J 

J 

UJ 

J J J J UR 

UJ J J J J UR 

J J J J UR 

J 

J 

J J J UR UR 

J UJ J UR UR 

J J J J UR 

J J J J UR 

J J J J UR 

J J J J UR 

J J J J UR 

J J J UR UR 

J J J J UR 

UJ 

J 
J 

J 

J 
J 

J J J UR UR 

. 
!l .. 
.r:; 
Q. 

"' 0 
.r:; 
Q. !l 0 

.r:; ,fl 
t: 3 
0 (I) 

UR J 

UR J 

UR J 
UR J 
UR J 
UR J 

UR J 
UR J 

UR J 

UR UJ 
UR J 

UR J 
UR J 
UR J 
UR J 
UR J 

UR J 
UR J 

UR J 

!l 
·;:: 

~ 
$ 
~ z 
J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 
J 

UJ 
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J 

J 

J 
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J 

J 

J 
J 

J 

J 
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Sample 
~ Delivery Sample .,. 

Group Number E E >, E Number :, C: ~ :, E C: 0 u E :i 
:, ·e ·c ·e :, ·e E :, .; ., E ·;:; e ·c .,, .Q :, c I!! .. 

"' "' .; ~ 0 ,i <( <( ID ai u u u u 
B28VH4 

K3135 
B28VH7 

B28VJ0 

B28VK7 

B28VD3 J 
B28VD9 J 

K3136 B28VF5 J 
B28VF8 J 
B28VH1 J 
B29ML2 J 
B29ML4 J 
B29ML8 J 

B29MP8 J 
K3142 B29MP9 J 

B29MR0 J 

B29MR1 J 
B29MR2 J 
B29MR6 J 
B28VD4 J 

B28VD7 J 

B28VF1 J 

B28VF6 J 

K3143 
B28VF9 J 

B28VH2 J 

B28VH5 J 

B28VH8 J 
B28VJ1 J 

B28VK8 J 
B29MR4 J J 

K3165 B29MR3 J J 

B29ML9 J J 
K3168 B29MN9 J 
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Metals 

E .. ., :, 
E :, e E :, .. C: E ·;;; 

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

.,, ~ ·;;; :, 
C: E :, C. :, C: en .Q .; .. ·c 0 ~ :, c .,, >, .. ., 

C: :c en C: -" 0 ~ 
., u '6 e .; "' 0 u > e ., :5 "' "' ~ .; 0 ~ C: 

..J ::E ::E ::E z Q. 0. "' iii iii "' ul ... i= 
J 

J 

J 

J 

J 

J 

J J J UJ 

J J J UJ 

J J J UJ 

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

UJ 

UJ 

UJ 

UJ 

UJ 

J J UJ 

J J UJ 

J J UJ 
J 

E ., ., ., :, i!' '6 
.,, .,, .,, 

:, ·e -~ -~ "' ~ ~ u C: e "' 
C: ., :E :, 

> N ::E u ID u ;;:: 

J 

J 

J J 

J J J J J 
J J J J J 

J J J J J 

J J J J J 

J J J J J 

J J J J J 

J J J J J 

J J J J J 

J J J 

J J J 

J J J 

J J J 

J J J 

J J J 

J J J 

J J J 
J J J 

J J J 
J J J 

J J J 

Anions . 
.!! 
"' ~ 
C. .. 
0 
~ ·., . 
C. 

~ 
.!! 0 

:s ~ 
t:: z z 0 

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 J 

J UR UR 

J J 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 

.!! :s 

1 ., 
:? 
;; 
"' z 

J 

UJ 
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Sample 
~ Delivery Sample ... 

Group Number E E >, E Number ~ C: ;: E ~ 
C: 0 CJ 

E ~ ·e ·e .§ ·c ~ ·e ~ ;;; ., ·E E ·;:; e .,, .Q 
~ c I!! .. ;;; "' "' .c 0 
<( < < Ill iii (.J (.J (.J (.J 

J00981 8298F2 
K2780 8297Y0 

829855 J J J 
829856 J J J 

K2815 829857 J J J 
829859 J J J 
829860 J J J 
829813 
829816 J 

K2821 829818 
829820 
829821 

K2825 829858 J 
K2829 829819 

829865 J J 
K2832 829866 J J 

829814 J J 
829822 J 
829823 J J 

K2835 829824 J 
829825 J 
829826 J 

K2836 829827 J 
829861 J J 

K2843 
829862 J J 
829863 J J 
829864 J J 
829828 
829829 J 

K2853 829830 
829831 
829839 
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Metals 

E 
.. ., ~ 

E .. ~ e E ~ C: E "iii 
., ., 0 ~ E E E ., C: .,, .c "iii ~ C: E .:! 

~ "' .Q "'ii a.. ., ·c ~ ~ c ~ .,, C: 01 >, ., 0 ., 
C: :c 01 C: -" 0 ~ 

., 
~ :s e ;;; "' "' "' 0 .!! "'ii ~ C: e ., :5 .c 0 .c 

.J :Ii :Ii :Ii z a.. a.. ti) ti) ti) ti) u; I- i= 
Sample Authorization Form RC-197 (Soil) 

J J 
J J UJ 

UJ 
UJ 
UJ 
UJ 
UJ 

J J J J UJ 
J 

J UJ 
J UJ 
J UJ 

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

J 

E 
~ c':' 

., ., ., .,, .,, 
:!:! :s ~ ·e ·.::: 

"' l:! ~ 0 0 CJ C: C: ., e :c ~ 

:l: N :Ii (.J Ill (.J U:: 

J 

UJ J UJ 
J 
J 

UJ 
UJ 
UJ 
UJ 

J 
J 

UJ 
J 

UJ 
UJ 

UJ J J J 
J J J J 

UJ J J J 
UJ 
UJ 
UJ 

UJ 
UJ 
UJ 

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

UJ J J J 
UJ 
UJ 
J 

UJ 
J 

Anions . 
.! 
"' .c 
a.. .. 
0 
.c . ., . a.. 

~ 0 

~ .c 
.l:, t: z z 0 

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 
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~ ., 
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J 

J 
J 
J 

J 

J 

J J 
J J 
J J 

J J 
J J 
J J 
J J 
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~ Delivery Sample ..,. 

Group Number E E >, E Number ::, C: ~ ::, 
C: 0 u E :i 

::, E ·e ·c ·e ::, ·e E ::, .. ., E ·.; e ::, ; .. "C J:, .. .. 
<( 

C: 
~ "' iii "' ~ 0 

<( m u u u u 
B29812 J J J 
B29867 J J J 

K2859 B29868 J J J 
B29869 J J J 
B29870 J J J 
B280F5 

K2885 
B280F6 

B280F7 

B280FB 

B29832 UJ J 
K2887 

B29838 UJ J 
B280J3 J J J J 

B280J4 J J J J 
K2891 B280J5 J J J J 

B280J6 J J J J 
B280K6 

K2893 B280H8 J 

B29871 J J 
K2894 

B29877 J J 
B280O9 

K2899 B280F1 

B280F3 

B28DF0 J J 

K2900 B280H9 J J 

B280J1 J J 

B280F4 J 
K2906 

B280H1 J 

B280J2 J J J 
K2908 

B280J9 J J J 
B280H0 

K2913 
B28DH4 J 
B280H3 

B280F9 
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E 
.. ., ::, 

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

::, .. "' J:, Q. C: ::, 
::, C: "' ~ .. ·c 0 ~ ::, C: "C >, .. ., 

C: "' i: "' C: 0 
... 0 "' ., u > ii e .. u 0 C: e .. "' "' z ~ ~ 0 U) ~ 

..J ::; :E :E :E a. a. ti) iii iii ti) ... i= 
J J UJ 
J J UJ 
J J UJ 
J J UJ 
J J UJ 

J UJ 

J UJ 

J UJ 
J UJ 

J J UJ 
J UJ 

J UJ 

UJ 

UJ 

UJ 
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J UJ 
J UJ 

E ., ., ., ::, ~ "C "C ii ::, "C ·e 0 "' ~ ~ 0 C: u e C: 1: ::, 
"' 
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> N :E u m u ii: 

J 

J 

J 

J 
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UJ 

UJ 

UJ 

UJ 

UJ 

J 

UJ 

J 
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UJ 

J 

UJ 

J 
UJ 
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Sample 
~ Delivery Sample ..,. 

Group Number E >, E E 
Number :::, C: .s;;; E 

:, 
C: 0 u E :, .E ·c: 'S .E :, . E E ., :, E ·;:; e jij 

·;: 'C .Q :, c l'! Cl) jij "' "' .s;;; 0 < < < m iii 0 0 0 0 
B280J0 J 
B280J7 J 

K2918 
B280K0 J 
B280K1 J 

B280K2 J 

B280D5 

K2919 B27YN3 

K2920 B280H2 

K2923 B280J8 J J J 

B27YR1 

K2925 
B27YR2 J 

B27YR3 

B27YR5 

B27YV2 J J J J 
B27YV3 J J J J 

K2928 B27YV4 J J J J 

B27YV6 J J J J 
B27YT9 

K2937 B27YX2 J J 
K2938 B28053 J 
K2940 B27YV1 J 

B27YV5 J J 
B27YV7 J J 

B27YV8 J J 
B27YV9 J J 
B27YW0 J J 

K2951 B27YW1 J J 

B27YW2 J J 
B27YW3 J J 
B27YW4 J J 
B27YW5 J J 
B27YW6 J J 
B280D8 J J J 

B28044 J J J 
K2952 

B28055 J J J 

B28060 J J J 
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UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

J J UJ 

J J UJ 

J J UJ 

J J UJ 

J UJ 

J UJ J UJ 

J J J J UJ 

J J J J UJ 

J J J J UJ 

J J J J UJ 

J J J J J UJ 
J J J J UJ 

J J J J UJ 

J J J J UJ 

J J J J UJ 

J J J J UJ 
J J J J UJ 
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Sample ]§ 
Delivery Sample 0 

1 Grou p Number E >, E Number ::, C: .c ::, 
C: 0 CJ E ::i 

::, E ·e "i: ·e ::, ·e .§ ::, E ·c:; e ;;; ., ·;: "C J:, ::, c I'? ., ;;; "' "' .c 0 
c( <( <( tll iii (.) (.) (.) (.) 

827YR6 J 

827YR7 J 

K2956 827YR8 J 

827YR9 J 

827YT0 J J 
827YT1 

827YT2 

K2957 827YT3 

827YT4 

827YT5 J 

828046 

K2958 
828051 

828056 

828061 

828074 J 

828077 J 

K2965 828080 J 

828083 J 

828086 J 

828049 J 

828065 J 
K2966 

828068 J 

828071 J 

828047 J J 

828063 J J 

828066 J J 
828069 J J 

K2970 828072 J J 
828075 J J 
828078 J J 

828081 J J 
828084 J J 

K3016 828083 J 

K3022 828082 J J J 

K3027 8298R5 J UJ 
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Metals 

E 
., 

E .. ::, 
::, e E ::, .. C: E 

"iii .. ., 0 ::, E E :;; E C: "C .c ·;;; ::, 
C: E ~ .. "' J:, .; Q. "i: ~ ~ Q. "C 

::, C: Cl >, ., .. 0 ., ::, C: 
Q. C: £ Cl C: "' 0 ~ 
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~ :;; e ;;; "' 0 CJ .; .? C: 0 e .. "' "' .c 0 .c 

(.) -" :.J ::E ::E ::E z Q. a.. rJ) iii iii rJ) iii I- i= 

J J 

J J 

J J 

J J 

J 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

J J J UJ 

J 

E 
::, ., ., .. ~ "C "C "C :;; ::, ·e '§ "' ~ ~ 

'§ 
C: CJ 

C: ., e :i: ::, 
"' > N ::E (.) ID (.) ii: 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

J 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

J 

UJ 

UJ 

UJ J J J 

J J J 

UJ 
UJ J J J 

UJ J J J 

UJ J J J 

UJ J J J 

UJ J J J 
UJ J J J 
UJ 

UJ 

J J J 

Anions . 
!l 
"' .c 
Q. ., 
0 
.c . 
Q. .. 

!l 
~ 

0 

E .c 
t: z z 0 

J UR UR 

UR UR UR 

J UR UR 

J UR UR 

J UR UR 

J UR UR 

J UR UR 

J UR UR 

UR UR UR 
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J J 
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J 
J J 
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J J 
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J J 
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Sample l Delivery Sample 
Group Number E >, E E Number ::, C .c ::, 

" ::, E C 0 'i: E :i ·e ·e ·e E ::, 
::, ii 

" E ·c:; e ·c: .,, .Q ::, C: ~ .. ., .. ii .c 0 c( c( c( Ill iii (.J (.J (.J (.J 

8298R8 J 

8298Y3 J 

8298Y4 J 

8298Y5 J 

8298Y6 J 
K3050 8298Y7 J 

8298Y8 J 

8298Y9 J 

829900 J 

829901 J 

829948 J 

8298W1 

8298W2 

K3053 8298W3 

8298W4 

8298W5 

829BW6 

829BW7 

K3054 8298WB 

8298W9 

829947 J 

829902 J J J 
829903 J J J 
829904 J J J 

K3068 
829905 J J J 

829913 J J J 
829BR1 J J J 

829BX0 J 
8298X1 J 

K3069 8298X2 J 

829BX3 J 
8298Y1 J 

K3070 8298R0 

K3082 829BX4 

K3086 829906 J J J 
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E 
., 
::, 

E a, ::, e ., E ::, C E a, a, 0 ::, E E ~ 'iii C .c ::, 
Q) E " .. .,, 

CL 'iii ::, 
C E ::, 

CL ::, C 0) .Q .; ., 'i: 0 ~ ::, C: .,, >, ., 
" CL C .. :i: 0) C "' 0 .. " " > 'o e ii 

0 e " 
.. .. 0 " .c 0 .; 0 .c C 

(.J _,J ::; ::E ::E ::E z "- "- u, iii iii u, U) I- i= 
J 

J UJ 

J UJ 

J UJ 

J UJ 

J UJ 

J UJ 

J UJ 

J UJ 

J UJ 

J UJ 

J J J 

J J J 

J J J 

J J J 

J J J 

J J 

J J UJ 

J J UJ 

J J UJ 

J J UJ 

J J 

UJ 

E 
" a, ::, ~ a, 

'o 
.,, .,, .,, 

::, ·e '§ -~ .. ~ ~ C " .. C " e :c: ::, 

> N ::E (.J Ill (.J 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 

J J J 

J J J 

UJ 

J 

J 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

J J J 

J J J 

J J J 

J J J 

J J J 

J 

J 

J 

J 

J 
UJ 

UJ 

J J J 

Anions . 
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.c 
CL ., 
0 . .c ·., CL 

~ ~ 0 
.c 
,:: z z 0 

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 
UR UR UR 

UR UR UR 

J UR UR 

J UR UR 

J UR UR 

J UR UR 

J UR UR 

J UR UR 

.!! :s z 
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J J 

J J 

J J 

J J 

J J 
J J 

J J 

J J 

J J 

J J 

J J 

J J 

J J 

J J 

J J 

J J 

J J 
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Sample 
~ Delivery Sample 

1 Group Number E >, E Number :, C: :, 

" ;: :, E C: 0 E 'i! ·c :, ·e :, ·e .§ :, iv 
" E ·.; e :, C: I!? ·.:: ., ,, 

iv 
.Q .. .. ,t:; 0 

<( <( <( Ill iii 0 0 0 0 

J1CFL1 J J 

J1CFL2 J J 

J1CFL3 J 

J1CFL4 J J 

J1CFL5 

J1CFN3 J 

J1CFN4 J 

J1CFN5 J 

J1CFN6 J 

J1CFN7 J 

J1CFN8 J 

J1CFN9 UJ 

J1CFL3-1 

J1CFL3-2 

J1CFL3-3 

J1CFL3-4 

J1CFN4-1 J 

K2691 J1CFN4-2 J 

J1CFN4-3 J 

J1CFN4-4 J 

J1CFN5-1 J 

J1CFN5-2 J 

J1CFN5-3 J 

J1CFN5-4 J 

J1CFN6-1 J 

J1CFN6-2 J 

J1CFN6-3 J 

J1CFN6-4 J 

J1CFN7-1 J 

J1CFN7-2 J 

J1CFN7-3 J 

J1CFN7-4 J 

J1CFL1 -1 

J1CFL 1-2 

J1CFL1 -3 
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Metals 

E 
., 
:, 

E " :, e E :, .. C: E ·.; " .. 0 :, E E C: ,t:; .:! E " .. ,, ·.; :, 
C: E 

~ Q. :, C: 0, .Q ai .. ·c 0 ~ :, C: ,, 
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>, "" 
., .. " ~ " :;; .. C: .. C) C: 0 .!! 0 0 ~ e C: e " 

.. .. ,t:; .; 0 ,t:; .., ::; :I: :I: :I: z CL CL Cl) Cl) Cl) Cl) iii ... i= 
Sample Authorization Form RC-203 (Soil) 

J UJ 

J UJ 

UJ 

J UJ 

J UJ 

J UJ 

J UJ 

J UJ 

J UJ 

J UJ 

J UJ UJ J UJ 
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E .. .. " :, ~ . 
:;; 

,, ,, ,, 
" :, ·e .§ "§ ~ 

.!! .. 
" ~ ~ ·.:: C: C: e '.i: :, 

:!: " ~ N :I: 0 Ill 0 ;.: z 

UJ J J J J UR 

UJ J J J J UR 

UJ J J J J UR 

J J J J J UR 

J J J J UR 

J J J J UR 

J J J J UR 

J J J J UR 

J J J J UR 

J J J J UR 

UJ J J J UR UR 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

. 
~ 
,t:; 
Q. ., 
0 

,t:; 
Q. .!! 0 

,t:; .:i 
t: 3 
0 Cl) 

UR J 

UR J 

UR J 

UR J 

UR J 

UR J 

UR J 

UR J 

UR J 

UR J 

UR J 
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Sample 
~ Delivery Sample 
-;-

Group Number E >, E E 
Number :, C: .s: :, 

u :, E C: 0 E :i .E "i: .E :, .E E ·E co ., .. E .,, ·;:; e .Q :, I!! .. C: .. .. co .s: 0 < c( c( al in u u u u 
J1CFL1-4 

J1CFL2-1 

J1CFL2-2 

J1CFL2-3 

K2691 J1 CFL2-4 

J1CFL4-1 

J1 CFL4-2 

J1CFL4-3 

J1CFL4-4 

J1CNT4 J 
J1CNT5 J 
J1CNT6 J 

K3100 J1CNT7 J 
J1CNT8 J 

J1CNV0 J 
J1CNV1 J 
J1CY51 J J 
J1CY52 J J 
J1CY53 J J 
J1CY54 J J 

K3119 J1CY55 J J 
J1CY51-1 J 
J1CY51-2 J 
J1CY51-3 J 
J1CY51-4 J 
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UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

J J UJ 

J J UJ 

J J UJ 
J J UJ 
J J UJ 
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UJ 

UJ 

UJ 

UJ 

UJ 

J 

UJ 

UJ 

UJ 

J J J J J UR 

J J J J J UR 

J J J J J UR 

J J J J J UR 

J J J J J UR 

J J J J J UR 

J J J J UR UR 

J J J J J J UR 

J J J J J J UR 

J J J J J J UR 

J J J J J J UR 

J J J J J J UR 
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UR J 
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UR J 

UR J 

UR J 
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UR J 
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UR J 

UR J 

UR J 
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Table 7. 100-O/H Review Qualifiers for Inorganic Analytes. (22 Pages) 

Metals 

Sample J Delivery Sample E "' ::, 
Group Number E E .. ::, e E E >, E ::, "' C: E E E Number ::, C: ~ E 

::, 'iii 
.. .. 0 ::, E ::, 

C: 0 " E :, ::, . E ~ E C: 'C ~ 'iii ::, E :S ·c .E ::, .. .. ., 
Q. C: :E 'o .E E ::, iii Q. ::, C: 0> .Q .; "' ·c 0 ~ ::, C: .. E ·.:; e 'C >, "' .. ., 

~ ·.: 'C .Q Q. C: £ 0> C: -"' 0 
., .. ~ 'o e iii " ::, I!? .. ., 

0 " 0 .? C: ., ., iii ~ 0 0 e .. ., ., 
~ .; 0 ~ C: ., C: 

ci <( <( al iii 0 0 0 0 0 ...J :.:; :E :E :E z Q. Q. V) iii iii V) ui ... i= > N 
J104NB J J J UJ 
J1D4N9 J J J UJ 
J1D4P0 J J J UJ 
J1D4P1 J J J UJ 

K3297 J1D4P2 J J J UJ 
J1D4P3 J J J UJ 

J1D4P4 J J J UJ 
J1D4P5 J J J UJ 

J1D4P7 J J J UJ 

• The data flags for nitrate, nitrite, and orthophosphate are primarily attributed to the hold time being exceeded as discussed in Section 2.1. 
J = Due to a minor quality control deficiency identified during the data assessment, the associated concentration is an estimate. The data are considered usable for decision-making purposes. 

Anions 

~ 
.. .. " 'C 'C 'C l 

. 
::, .E "§ ·g i ~ ~ e :c " 

::, 

:E 0 al 0 Li: z z 
J J J J UR 

J J J J UR 

J J J J UR 

J J J J UR 

J J J J UR 

J J J J UR 

J J J J UR 

J J J J UR 

J J J J UR 

. 
.! ., 
~ 
Q. 

"' 0 
~ 
Q. .! 0 

~ ~ 
t:: :i 
0 V) 

UR UJ 

UR J 

UR J 

UR J 

UR J 

UR UJ 

UR J 

UR UJ 

UR UJ 

.! 
·.: 
~ 

1 z 
J 

J 

J 

J 

J 

J 

J 

J 

J 

WCH-499 
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" 'C 
'i: ., 
>, :c 

0 Q. 

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-D/H Review Qualifiers for Radionuclides. (10 Pages) 

E en 
:::, ~ Sample .. ~ II) 00 

E M M M 
Delivery Sample ~ C :::, 

N N N .... M 0 :::, a.. I I I ... .. E E E Group Number I <O .... -~ E C I 1/1 Q) 

0 -a; - 0 C 0. :::, :::, :::, 
Number :::, .c .ll: ns ·- .r:. 0 C C C .. ... -~ .... i::, CJ .... ns ns ns ·.: ns o ns ~ 

0 ... ... ... 
~ 0 z ~o::: 1/1 ::::, ::::, ::::, 

Sample Authorization Form RC-172 (Soil) 

1<2405 B26JW6 J 
1<2472 B28JB9 J 

B28JB8 J 
B28JC0 J 
B28JC1 J 1<2476 
B28JC2 J 
B28JC4 J 
B28K76 J 

1<2480 B28K84 J 

1<2486 B26JW5 J 
B28JC5 J 
B273H4 J 
B273H5 J 
B273H6 J 
B273H7 J 
B273H8 J 

1<2513 B28K74 J 
B28K75 J 
B28K79 J 
B28K80 J 
B28K81 J 
B28MP7 J 

1<2544 B28KP0 J 
B28MR6 J 
B27TP4 J 

B28KT7 J 
B28MP6 J 

1<2546 B28MP8 J 
B28MR0 J 
B28MR1 J 
B28MR2 J 
B28KN9 J 
B28KP1 J 

1<2554 B28KP2 J 
B28KP3 UJ 
B28KP4 J 
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Table 8. 100-D/H Review Qualifiers for Radionuclides. (10 Pages) 

E (J) 
:::, (J) 

Sample ;; I "If" U) co 
E C") C") C") 

Delivery Sample "If" C :::, 
N N ~ .... C") 0 :::, a.. I I 

Group I co ... ;; E E E Number - .!:! E C I "' C1> 
0 Q) - 0 C 0. :::, :::, :::, 

Number :::, 0 ·-.0 ..lll: cu ·- .c C C C ;; ... 
.!:! - -0 CJ - e e e ·;:: cu O cu :!!. 0 

I- 0 z I- a::: "' :::> :::> :::> 
8278W0 J 
8278W1 J 
8278W2 J 
827BW3 J 

K2601 
8278W4 J 
8278W5 J 
827BW6 J 
828YP5 J 
827BV9 J 
827RL7 J 
827RL8 J 
827RM0 J 

K2656 
827RM1 J 
828KP5 J 
828KP6 J 
828YN2 J 
828YN3 J 
828YP6 J 
828YN4 J 

K2659 828YN5 J 
828YP0 J 
828YN6 J 

K2664 828YN7 J 
829CL6 J 
829CJ9 J 

K2717 
829CK3 J 
829CK8 J 
829CL2 J 
829CM1 J 

K2731 829CM6 J 
829CN3 J 

K2767 B29CP7 J 
829CP3 J 

K2771 
829CR1 J 
829CR7 J 
829CT2 J 
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I E E 0 :::, 
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C1> 0 
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Table 8. 100-O/H Review Qualifiers for Radionuclides. (10 Pages) 

E en 
::I en 

Sample ; I "I!' II) Cl0 
E ::I M M M 

Delivery Sample "I!' C N N N 
M 0 ::I a. I I I .... ... ; E E E Group Number I co - .!:! E C ..!. II) Q) 

::I ::I ::I 0 _o C a. Number ::I Q) 0 .0 ~ ra ·- .s:::. C C C ; ... 
.!:! - "C u - ra ra ra 

~ ra ~~ ~ 
0 ... ... ... 

u z II) ::::, ::::, ::::, 

B29CV1 J 
B29CV5 J 

1<2804 B29CWO J 
B29CW4 J 
B29CW9 J 

1<2992 B29PD1 J J 

K3004 B29PBO J 
B29PC9 J 
B29PB1 J 

K3034 B29PD2 J 
B29PD4 J 
B29BW8 J 
B29BY5 J 
B29BY6 J 
B29BY7 J 

K3036 B29BY8 J 
B29C07 J 
B29C08 J 
B29PD3 J 
B29PD6 J 
B29J20 J 

K3155 B29J22 J 
B29J26 J 
B29J17 J 

K3199 B29J18 J 
B29J19 J 

K3212 B29PP4 J 
B29PN8 J 
B29PN9 J 
B29PPO J 
B29PP1 J 
B29PP2 J 

K3219 B29PP3 J 
B29PP6 J 
B29PP7 J 
B29PP8 J 
B29PRO J 
B29PR3 J 
B29R35 J 
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Table 8. 100-D/H Review Qualifiers for Radionuclides. (10 Pages) 

E en 
::::, en 

Sample .. e ,q- It) Cl0 
M M M C ::::, 

Delivery Sample ,q-
0 ::::, Q. N N N ..... M I I I ... .. E E E Group Number I (0 - .!:? E C I Ill Q) 

0 -; - 0 C Cl. ::::, ::::, ::::, 
Number ::::, .c ~ "'·- r. 0 C C C .. ... 

.!:? - "O 
(.) - ~ ~ ~ 

~ "' :=(}. {!!. 0 
0 z Ill ::::, ::::, ::::, 

B29PR1 J 
K3232 B29PR2 J 

B2B6M4 J 
B29C96 J 
B29CB8 J 
B29CC2 J 
B29CC7 J K3256 
B29CC8 J 
B29CD4 J 
B29CD5 J 
B29M06 J 
B2C5R1 J 
B2C5R2 J 
B2C5R3 J 

K3291 B2C5R4 J 
B2C620 J 
B2C621 J 
B2C633 J 
B2C5R5 J 
B2C5R6 J 
B2C5R7 J 
B2C5R8 J 
B2C5R9 J 

K3308 B2C5TO J 
B2C5Y2 J 
B2C622 J 
B2C623 J 
B2C624 J 
B2C628 J 
B2C634 J 

Sample Authorization Form RC-179 (Soil) 
K2660 B28BP2 J J 

B28BP3 J J 
K2805 B28BP6 J J 

B28BP7 J J 
B28BP8 J J 

K2866 B28BP9 J J 
B28BRO J J 

K2871 B28BR1 J J 
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Table 8. 100-0/H Review Qualifiers for Radionucl ides. (10 Pages) 

E en 
::, en 

Sample :;:; I 

""' 
u, co 

E ::, M M M 
Delivery Sample ""' 

C: N N N .... M 0 ::, a.. I I I ... :;:; E E E Group Number I 1.0 .... .!:! E C: Q) ~ 1/1 Q. ::, ::, ::, 
Number 0 Q) - 0 C: ::, .c .II: "'·- .s::. 0 C: C: C: :;:; ... 

.!:! .... "C CJ .... 
"' I! I! ~ ~ ~r}_ ~ 

0 ... 
z 1/1 ::::> ::::> ::::> 

B28BR2 J J a 

B28BR3 J J a 

B28BR4 J J a 

B28BR5 J J a 

B28BR6 J J a 

K2974 B28BR7 J J a 

B28BR8 J J a 

B28BR9 J J a 

B28BT0 J J a 

B28BT1 J J a 

B2B4H6 J J 
K3722 B2H501 J 

K3728 
B2H4J3 J 
B2H4J4 J 
B2H4J9 J 

K3733 B2H4K0 J 
B2H4K1 J 
B2H4J5 J 
B2H4J6 J 
B2H4J7 J 
B2H4J8 J 
B2H4K3 J 

K3739 B2H4K4 J 
B2H4K5 J 
B2H4K6 J 
B2H4K7 J 
B2H4K8 J 
B2H4L4 J 

Sample Authorization Form RC-196 (Soil) 
B27669 J J 
B27670 J J 

K2238 
B27671 J J 
B27672 J J 
B27673 J J 
B27F70 J J 

K2276 
B27674 J J 
B27675 J J 
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Table 8. 100-D/H Review Qualifiers for Radionuclides. (10 Pages) 

E O> 
:::, O> 

Sample .:; I '<S' II) 00 
E :::, M M M C: Delivery Sample '<S' 0 :::, Q. ~ N N .... M I I .. .:; E Group Number I co - c., E E 

E C: I Ill Q) 'ii :::, :::, :::, 
Number 0 ai - 0 C: ·-:::, .0 .Iii: cu·- .c: 0 C: C: C: .:; .. -~ - "C 

c., - cu cu e ~ cu ~~ ~ 
0 .. .. 

0 z Ill :::, :::, :::, 

827676 J J 
827677 J J 

1<2306 827678 J J 
827679 J J 
827680 J J 

1<2976 828Y55 J J 
1<2978 829MV4 J J J 

828Y42 J J 
828Y47 J J 
828Y51 J J 

1<2995 
828Y60 J J 
828Y64 J J 
828Y69 J J 
828Y74 J J 
828Y79 J J 

K3095 
829N83 J J 
829NH6 J J a 

828VC1 J J 
829N89 J J 
829N93 J J 

K3097 
829N99 J J 
829N86 J J 
829NC1 J J 
829NC5 J J 
829NC8 J J 
828V88 J J 
828V89 J J 
828VC0 J J 
828VC2 J J 
828VC3 J J 
828VC4 J J 
828VC5 J J 

K3130 828VC6 J J 
828VC7 J J 
829MJ3 J a 

829MJ4 J a 

829MJ5 J 
829MJ6 J a 

829MJ7 J a 

829MJ8 J a 
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Table 8. 100-D/H Review Qualifiers for Radionuclides. (10 Pages) 

E a, 
::::, a, 

Sample .. I ~ II) 00 
E ::::, M M M 

Delivery Sample ~ 
C 

~ N N ..... M 0 ::::, Q. I I 

I 
... .. E E E Group Number co - -~ E C I "' QI 

0 ai _o C C. ::::, ::::, ::::, 
Number ::::, .c ~ CG·- .c 0 C C C .. ... -~ -'C CJ - ~ ~ ~ ·;:: CG 0 CG 

~ 
0 

I- 0 z I- 0:: "' :::, :::, :::, 

829MJ9 J a 

K3130 
829MK4 J a 

829MK0 J 
K3132 829MK1 J 

829MK2 J 
Sample Authorization Form RC-197 (Soil) 

J00961 8298F0 J J 
K2769 829881 J J 

829878 J J 
829880 J J 

K2806 829882 J J 
829898 J J 
829899 J J 
829880 J J 
8280K4 J J 
829879 J J 
829881 J J 
829882 J J 
829883 J J 

K2865 829884 J J 
829885 J J 
829886 J J 
829887 J J 
829888 J J 
829889 J J 
8298C0 J J 
828170 J J 

K2872 8298C1 J J 
8298C7 J J 
828161 J J 
828162 J J 
828164 J J 
828165 J J 

K2873 828166 J J 
828167 J J 
828168 J J 
828169 J J 
828172 J J 
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Table 8. 100-O/H Review Qualifiers for Radionuclides. (10 Pages} 

E O'> 
::I O'> 

Sample ~ 
I -.:I' I() 00 
E ::I M M M 

Delivery Sample -.:I' C: N N N 
'";' M 0 ::I Q. I I I .. ~ E E E Group Number co ... (.) 

E C: I r/1 Cl) "ii ::I ::I ::I 0 ~ - 0 C: Number ::I .c .II: CV•- .c: 0 C: C: C: 
~ .. 

.!:! ... 't:J (.) ... CV I? CV 

~ J {= ~ ~ 
0 .. .. 

z r/1 ::::, ::::, ::::, 

828163 J J 
828171 J J 

K2876 828173 J J 
828174 J J 
828175 J J 
827YX3 J J 
827YX4 J J 

K2880 827YX5 J J 
827YX8 J J 
828029 J J 
827YX9 J J 

K2931 827YYO J J 
827YY1 J J 
827YY2 J J 
827YX6 J J 
827YY3 J J 
827YY4 J J 
827YY5 J J 
827YY6 J J 
827YY7 J J 
827YY8 J J 
828026 J J 
828027 J J 

K2977 828028 J J 
828030 J J 
828031 J J 
828032 J J 
828033 J J 
828034 J J 
828035 J J 
828036 J J 
828037 J J 
828038 J J 
828039 J J 

K3006 8298R6 J J 
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Table 8. 100-D/H Review Qualifiers for Radionuclides. (10 Pages) 

E 0) 
:::, 0) 

Sample :.:; I 

""" 
II) 00 

E :::, M M M 
Delivery Sample """ 

C: N N N .... M 0 :::, Q. I I I ... :.:; E E E Group Number I co ... .!:? E C: ..!.. 1/1 Q) 

0 - 0 C: Q, :::, :::, :::, 
Number :::, Q) 0 ·-..0 .II: C'O ·- .r: C: C: C: :.:; ... 

.!:? ... "C 0 ... C'O f f 'i: ~ 0 C'O ~ 
0 ... 

~ z ~o::: 1/1 ::::> ::::> ::::> 
8298R9 J J 
829914 J J 
829915 J J 
829916 J J 
829917 J J 

K3037 829918 J J 
829919 J J 
829920 J J 
829921 J J 
829922 J J 
829949 J J 

K3039 
829923 J J 
829924 J J 
829925 J J 

K3040 829926 J J 
829934 J J 

K3090 829927 J J 
Sample Authorization Form RC-203 (Soil) 

J1CFL1 J 
J1CFL2 J 
J1CFL3 J 
J1CFL4 J 
J1 CFN3 J J 

K2691 J1CFN4 J J 
J1CFN5 J J 
J1CFN6 J J 
J1CFN7 J J 
J1CFN8 J J 
J1CFN9 J J 
J1CNT4 J J 
J1CNT5 J J 
J1CNT6 J J 

K3100 J1CNT7 J J 
J1CNT8 J J 
J1CNV0 J J 
J1CNV1 J J 
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Table 8. 100-D/H Review Qualifiers for Radionuclides. (10 Pages} 

E a, .... ,.._ -:::I a;> ~ M ca 
Sample .. ~ II) CX) N ~ -E M M M ' E G) 

C: :::I E E ::::!: Delivery Sample ~ 0 :::I a.. N N N u .... M ' ' ' :::I :::I ... .. E E E E Group Number ' CD - -~ -~ E C: ' IJI G) 
:::I :::I :::I (J C: :::I 

Number 0 Q) - 0 C: Cl. ·- ·.:: Cl. :::I ·-:::I .c .:.: ca·- .s::. 0 C: C: C: G) 0 - C: < .. ... -~ - "C (J - I!! I!! I!! E - Cl. I!! ~ J ~~ (!!. 0 0 G) ~ z IJI ::J ::J ::J c:( IJI z ::J 
J1CY51 J J J 
J1CY52 J J J 

K3119 J1CY53 J J J 
J1CY54 J J J 
J1CY55 J J J 
J1O4N8 J 
J1O4N9 J 
J1O4P0 J 
J104P1 J 

K3297 J1O4P2 J 
J1O4P3 J 
J1O4P4 J 
J1O4P5 J 
J1O4P7 J 

a This analyte was also detected in the equipment blank. Because the equipment blank consists of silica sand , which 
is known to contain the analyte in question, no flag is assigned to the sample's analytical result. 

GEA = gamma energy analysis 
J = Indicates that the constituent was analyzed for and detected. The associated value is estimated due to a 

quality control quality control deficiency identified during data validation. The data should be considered 
usable for decision-making purposes. 

UJ = The constituent was analyzed for and was not detected . Due to a quality control deficiency identified during 
data validation , the value reported may not accurately reflect the minimum detection limit. The data should be 
usable for decision-making purposes. 

100-O/H Remedial Investigation/Feasibility Study Data Quality Assessment Report 
June 2012 3-34 



(...) 
I 

(...) 
C.11 

Table 9. 100-D/H Review Qualifiers for Total Petroleum Hydrocarbons and Polynuclear Aromatic Hydrocarbons. 

TPH Polynuclear Aromatic Hydrocarbons 

Ill Q) Q) 

.!:! Q) Q) C: C: 
C: C: C: Q) 

Q) Q) 
Q) C: ... 

Sample "' Q) .r:. Q) 
Q) 

(,) >, 
Cl C: .r:. E Q. ... ... ~ Delivery Sample 
... Q) Q) C: C: Q) .r:. ~ 0 Q) C: (,) 

"' "' C: Q) ... 
Group Number C: Q) "' ... ... Q) Q. C: Q) 

(,) Q) 
Q) Q) >, ... 0 0 "' 

I 
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Cl .r:. ... ...... C: C") 

Number C: 
.r:. .r:. Q) ... ::::, ::::, >, ...... 
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"' - Cl) .r:. ... 
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0::: 0 I: ... .r:. 
(,) "' .II: ~ Cl C: ... .... "' ... 

Q. Q. ...... N C: C: 0 C: Cl) 

"' "' 0 ...... 0 Q) .r:. -a; ... 1/) "' "' ... N 0 0 Ill C: "' Q) 
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... "' 0 C: C: N N N N ... ... .r:. C: Ill 0 .r:. ~ Q) 0 0 Q) ... ... Q) Q) ... C: C: C: C: C: Q. Q) 
Q) 0 Cl) (,) 

~ C: Q) Q) Q) Q) Q) .r:. a ::::, ::::, "C "' .r:. c :E ~ <t. <t. cc cc cc cc cc 0 C LL LL C: z 0.. 

Sample Authorization Form RC-203 (Soil) 

J1CFL1 J J J J J J J J J J J J J J J 

J1CFL2 J J J J J J J J J J J J J J J 
K2691 

J1CFL4 J J J J J J J J J J J J J J J 

J1CFL5 J J J J J J J J J J J J J J J 

J = Indicates that the constituent was analyzed for and detected. The associated value is estimated due to a quality control deficiency identified during 
data validation . The data should be considered usable for decision-making purposes. 

TPH = total petroleum hydrocarbons 
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K2813 
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Table 10. 100-D/H Review Qualifiers for Polychlorinated Biphenyls and Pesticides. (2 Pages) 

PCBs Pesticides 

Q) Q) -Q) C: Q) ~ C: la "'C 
Sample la "'C >, Q) :::I ... = en (0 .... N N 00 v 0 (.) "'C 0 - ~ C: 
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Q. - ai Q. ~ ~ ~ "'C 

~ ~ ~ ~ ~ ~ ~ 
Q) la ~ <( c C: C: C: C: C: C: 

'ii .Q 'C en 'ii ~~ ...; ...; w w w w w w 
Sample Authorization Form RC-179 (Soil) 

828BT9 J J 
828BV3 J J J J J J 
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828BW7 J J 
B28BXO J J 
828BX9 J 

B28BY2 J 

828BY5 J 
828BY8 J 
8284H5 J 
B28C01 J J J J J J J J 
B28C04 J J J J J J J J 
828C07 J J J J J J J J 
B28C10 J J J J J J J J 
B28C13 J J J J J J J J 
B28C16 J J J J J J J J 

Q) 

"'C 
"i< 
0 
Q. 
w ... ... 

0 0 :c :c 
(,) (,) 
ns la - -Q. Q. 
Q) Q) 

J: J: 

... 
0 :c 
(,) 
>, 
>< 
0 
~ -Q) 

:i! 

Q) 
C: 
Q) 
~ 
Q. 
la 
>< 
:!. 

:;E 
() 

::0 I 
(1) I 

< ~ • <D 
...... <D 



Table 10. 100-D/H Review Qualifiers for Polychlorinated Biphenyls and Pesticides. (2 Pages) 

Sample 
Delivery Sample 

<Q ..... N 
Group Number ..... N M 

0 N N 
Number "";" "";" ..... 

I ... ... ... 
0 0 0 
c3 c3 c3 e e 0 ... 
<( <l_ <( 

K2825 B29858 
B29861 

K2843 
B29862 
B29863 
B29864 
B29867 
B29868 

K2859 
B29869 
B29870 

K2894 
B29871 
B29877 

J1CFL 1 

K2691 
J1CFL2 
J1CFL4 
J1CFL5 

BHC = benzene hexachloride 
DDD = dichlorodiphenyldichloroethane 
DDE = dichlorodiphenyldichloroethylene 
DDT = dichlorodiphenyltrichloroethane 

PCBs 

N 00 ..,. ..,. 
N N ..... ..... 

I I ... ... 
0 0 
c3 c3 
0 0 ... ... 
<( <l_ 

Q) 

Q) C: 
C: cu 
cu "C ... ..,. 0 u "C .2 It) <Q ... 

N N u ::c .2 .s::. u ..... "";" ::c u D;I 9 I ::c .s::. C w I-... ... al ::c al cu u cu C C C 0 0 I al E I E I '? '? '? c3 c3 cu I cu cu 
0 0 .s::. cu - E .s::. E ~ ~ ~ Q. - "iii Q. ... ... Q) 

~ cu 
<l_ <l_ ;;; .0 ~ ;;; l".11 ...; ...; 'ff-

Sample Authorization Form RC-197 (Soil) 
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J J J 
J J J 
J J J 
J J J J 
J J J J J J J J J 
J J J J J J J J J 
J J J J J J J J J 
J J J J J J J J J 

Sample Authorization Form RC-203 (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 

Pesticides 

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

::, 
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C: C: Q) 0 C: 
"C -cu ~ cu 

:!:: <( Q) :!:: ~ C: ::, ::, ::, 
·;:: Ill Ill C: C: C: Ill C: 

·;:: "C 0 0 ·;:: ·;:: ·;:: 0 
"C "iii "C "C "C "C "C "C 

C: C: C: C: C: C: er c w w 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 J J 
J J J J J J J J 
J J J J J J J J 
J J J J J J J J 
J J 
J J 

J J J J J J J J 
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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.2 .2 (J 
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(J (J >< 

0 cu cu - - .s::. 
Q. Q. -Q) Q) Q) 

::c ::c ::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 
J J J 

J = Indicates that the constituent was analyzed for and detected. The associated value is estimated due to a quality control deficiency identified during 
data validation. The data should be considered usable for decision-making purposes. 

PCB = polychlorinated biphenyl 
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Table 13. 100-D/H Review Qualifiers for Volatile Organic Compounds. (8 Pages) 

Q) Q) 
Q) C: C: 
C: Q) 

Q) 
Q) Q) 

ca C: C: C. C. = Q) Q) 0 0 - Q) 
C: 

Q) C. ca ... ... 
Q) C: 0 Q) 'O e = C. C. 

Sample 0 Q) ca ·;:: - 0 0 ... C: = C: 'O 
.!2 C. 

Q) ... ... 
Delivery Sample .!2 Q) .. ca ·;:: Q) 

0 E .!2 .!2 Q) = Q) - .!2 Q) 'O = Q) C: Q) ... 0 
Group Number = - 0 C: :!: CJ C: C: .!2 ... = = C: Q) -CJ Q) ... Q) = ca ca Q) 

Q) ca .!2 
Q) CJ CJ Q) 'O ca ca 0 .2 D;- (.) Q) Q) = :l ... N C: = = C: i:5 i:5 = ·;:: -Number ... ... E Ill - ca CJ = Q) - 0 - = N Q) C: C: - Q) C: - I I Q) .!2 Q) .!2 u I C: 0 0 ... Q) i:5 I- Q) = Q) i:5 CJ N 

C"!. M 0 =-Ill I- >, .E E - E 0 C: 
(.) = ·;: Q) Q) Q) C: C: .c Q) I Q) Q) ... = Ill I CJ = C: ca 0 0 C: C: 0 0 0 M E C: 

..... ..... 
.!2 (.) Q) 

0 N_ I- >, C: ca .c I I 

i:5 I - 0 E - >< E E 0 0 ... ... ... ..... 0 >, Q) Ill Ill = >, C: > N_ C"!. Q) - = :l Q) .c .c .!2 .!2 .!2 I ... :l C: C: Q) I 
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Q) - >, en ::c 0 0 ... ... Ill .c = ~ ca ca CJ C: 
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J1CY51 UJ UJ 

J1CY52 UJ J 

J1CY53 UJ 
K3119 

J1CY54 UJ UJ 

J1CY55 UJ UJ 

J1CY56 J UJ 
J = Indicates that the constituent was analyzed for and detected. The associated value 1s estimated due to a quality control deficiency identified 

during data validation. The data should be considered usable for decision-making purposes. 
UJ = The constituent was analyzed for and was not detected. Due to a quality control deficiency identified during data validation, the value 

reported may not accurately reflect the minimum detection limit. The data should be usable for decision-making purposes. 
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Project Title: 100-D and 100-H Remedial Investigation 

Area: 100-D and 100-H 

Acrobat 8.0 

Job No. 14655 

Discipline: Environmental •calculation No: 0100X-CA-V0056 

Subject: 100-D and 100-H 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 calculations by persons who do not 
have access to all pertinent facts may lead to incorrect conclusions and/or results. Before applying these calculations to your 

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

use of a calculation not under its direct control. 

Committed Calculation 181 Preliminary O Superseded 0 Voided O 

SUMMARY OF REVISION 

WCH-0E-019 (05108/2007) "Obtain Cale. No. from Document Control and Form from Intranet 
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CALCULATION SHEET 

Washtnaton Cfolw, Hanford 

Originator P. L. Benjamin £·~ Date 9/12/2011 Cale. No. 0100X-CA-VOO 
Project 100-D and 100-H Remedial lnvestlgation Job No. 14655 Checked H. M. Sullowa 
Subjact 100-D and 100-H Remedial Investigation Relative Percent Difference (RPO) Calculation 

Summary 

~ PURPOSE: 

WCH-499 
Rev. 1 

{I Rav. No . • 0 
'. ~ Date ·,.,/ 

Sheet No. -'-'-"-o'-"-'--

3 Provide documentation to support the calculation of the relative percent difference (RPD) for primary-duplicate and primary-split sample 
4 pairs from 100-D and l00-H Area remedial investigation sample results, as necessary. 
s 
6 

7 TABLE OF CONTENTS: 
8 
9 Sheets I to 4 - Summary 

10 Sheet 5 - I 00-D-4 Test Pit Samples 
11 Sheet 6 - 100-D-12 Test Pit Samples 
12 Sheet 7 - 116-H-2 Test Pit Samples 
13 Sheet 8 - 1607-H4 Test Pit Samples 
14 Sheet 9 - C7620 Interval 5 Soil Samples 

15 Sheet l O - C7623 Interval 6 Soil Samples 

16 Sheet 11 - C7624 Interval 14 Soil Samples 

17 Sheet 12- C7625 Interval 7 Soil Samples 

18 Sheet 13 - C7626 Interval 2 Soil Samples 

9 
Sheet 14 - C7628 Interval 5 Soil Samples 

1 Sheet 15 - C7629 Interval 2 Soil Samples 
io Sheet I 6 - C7630 Interval 2 Soil Samples 
21 Sheet 17 - C763 I laterval 8 Soil Samples 
22 Sheet I 8 - C7639 Interval 5 Soil Samples 
23 Sheet 19 - C7640 Interval 3 Soil Samples 
24 Sheet 20 - C7850 Iaterval 9 Soil Samples 
25 Sheet 21 - C7850 Interval 19 Groundwater Samples 
26 Sheet 22 - C7851 Interval 10 Soil Samples 
27 Sheet 23 - C785 l Iaterval 17 Groundwater Samples 
28 Sheet 24 - C7852 Interval 7 Soil Samples 
29 Sheet 25 - C7852 Interval 19 Groundwater Samples 
30 Sheet 26 - C7855 Interval 12 Soil Samples 
31 Sheet 27 - C7855 Interval 15 Soil Samples 
32 Sheet 28 - C7855 Interval 24 Groundwater Samples 

33 Sheet 29 - C7857 Interval 5 Soil Samples 

34 Sheet 30 • C7857 Interval 23 Groundwater Samples 

35 Sheet 31 - C7860 Interval 7 Soil Samples 

36 
Sheet 32 - C7860 Interval 16 Groundwater Samples 
Sheet 33 - C786 I Interval 6 Soil Samples 

37 Sheet 34 - C7861 Interval 13 Groundwater Samples 
38 Sheet 35 - C7862 Interval 4 Soil Samples 
39 Sheet 36 - C7862 Interval 18 Groundwater Samples 
40 Sheet 3 7 - C7863 Interval 2 Soil Samples 
41 Sheet 38 - C7863 Interval 15 Groundwater Samples 
42 Sheet 39 - C7864 Interval I Soil Samples 
43 Sheet 40 - C7864 Interval I 5 Groundwater Samples 
44 Sheet 41 - C7866 Interval 14 Soil Samples 
45 
46 
47 GIVEN/REFERENCES: 
48 
49 I) DOE-RL, 2010, Sampling and Analysis Plan for the 100-DR-l , 100-DR-2, 100-HR-1, and 100-HR-2, and 100-HR-3 Operable 

50 Units Remedial Investigation/ Feasibility Study, Rev. 0, DOE/RL-2009-40, Department of Energy, Richland Operations 

51 Office, Richland, Washington. 

52 
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CALCULATION SHEET 
Washington Closure Hanford 

Originator P. L. Benjamin 'V'ti Data 9/12/2011 Cale. No. 0100X-CA-V00!\6 ,. Rav. No. 0 
Project 100-D and 100-H Remedial Investigation Job No. 14655 Checked H. M. Sulloway\~ Data ~ 
Subject 100-D and 100-H Remedial Investigation Relative Percent Difference (RPD) Calculation ____ .....,.,... heel Ho.~ 

Summary 
1 

! SOLUTION: 

4 I) Use data obtained from remedial investigation soil, aquifer sediment, and groundwater samples to perform the RPO 
5 calculations for primary-duplicate and primary-split sample pairs, as required. 
6 

7 METHODOLOGY: 
8 

9 The RPO is calculated when both the primary sample value and either the duplicate or split sample value for a given analyte are above 
10 detection limits and are greater than 5 times the target detection limit (TOL). The TOL is a laboratory detection limit pre-determined 
11 for each analytical method. The I 00-0 and I 00-H SAP lists laboratory performance standards as estimated quantitation limits (EQLs) 
12 for soil/aquifer sediment samples from sampling targets in Tables 2-3 through 2-19 of the SAP (DOE-RL 2010) for selected 
13 constituents. Where TDL values lower than those listed in the SAP were available, the lower values were used. 
14 
15 Where direct evaluation of the attached sample data showed that a given analyte was not detected in the primary, duplicate, and/or split 
16 sample, further evaluation of the RPD value was not performed. 
17 
18 The RPD calculations use the following formula: 

19 
20 

21 
22 

RPO.= [ IM-OV((M+D)/2))*100 

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

23 When an analyte is detected in the primary or duplicate/split sample, but is quantified at less than 5 times the TDL in one or both 
24 samples, an additional parameter is evaluated. In this case, if the difference between the primary and duplicate/split results exceeds a 
25 control limit of 2 times the TDL, further assessment regarding the usability of the data is performed as part of the overall quality 
26 assessment 
27 
28 For quality assurance/quality control (QA/QC) duplicate RPD calculations, a value less than 30% indicates the data compare favorably. 
29 If the RPO is greater than 30%, further investigation regarding the usability of the data is perfonned. Additional discussion is provided 
30 in the data quality assessment 
31 
32 
33 RESULTS: 
34 
35 The results presented in the tables that follow include the summary of the results of the RPD calculations and are for use in data quality 
36 assessment of the remedial investigation sampling. 
37 

38 

39 
40 
41 
42 
43 
44 
45 
46 
47 

48 
49 
so 
51 
52 
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CALCULATION SHEET 

WasOlnatoa Ck>furp tt,nfocd 

Originator P. L. Benjamin qo Data~ 
Pf'OJ-c:t 100-0 and 100-H Remedial Investigation Job No. ~ 
Subject 100-0 end 100-H Remedtal lnvest>pation Relative Percent Difference (RPO) Cala.ilatlons 

1 Summary (conttnu.ct) 
2 
3 Relatfw Percent Dithranca Resulta •nd 
4 QA/QC Analvsla 

5 
100-0-4, 100-0-12, Test 11=2. 1607.ff.4, C7620, Soil, 

Anolyta 

6 

7 Cesium-137 

8 Europlum-152 

9 Potasslum-40 
0 Radlum-226 
1 Aluminum 
2 -c 
3 Barium 
4 Calcium 
5 Chromium 

Copper 
7 Heuvalent d'lromlum 

16 
1 

18 
19 

20 

Iron 
l..O 
Magnesium 

1 Manganese 
22 

23 

24 

25 

28 

27 

28 

29 

30 
31 

32 

33 

Phosphorus 
Silicon 
Sodium 
Strontium 
Vanadium 
Zinc 

Chlonde 

Nilrata 
Nitrogen in Nitrite and Nitrate 

Sulfate 
Benzo(b'lllt,....ranthene 

34 - "' RPO Analysls not required 

TastPlt 

Duplicate ·--~·--
-

9.0% 

-
4.5% 

-
2.8% 
9.7% 

8.7% 

2.4% 

-
5.7% 

-
15.2% 

7.2% 

8.0% 
15.1% 
4.8% 

5.3% 
4.0% 

6.0% 

--
--
-

Pit Teat Pit TNtPh 

Duplicate Duplicate Oupllcato 

·--·-·· ·--~·- Ana"-I'"' 

- - -- - -
8.7% 11.6% -
- - -

20.2% 11 .1% -
- - " 

18.0% 36.3% -
19.2% 5.3% -
74.0% 3.2% -
18.8% 1.7% -
- - -

11 .6% 5.0% -
- 42.0% -

23.0% 1.6% -
6.6% 2.7% -
JU% 6 .4% -
18.2% 17.8% -
7.2% - -
4.4% 14.9% -
6.1% 9.6% -
6.8% 7.1% -
- - -
- - -
- - -
- - -
- 185.4% 
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lrarval 5 

Duplkate An-.._,. 
-
-

10.1% 

-
14.2% 

-
5.3% 

7.9% 

37.1% 

3.8% 

-
1.1% 

-
5.6% 

7.1% 

2.5% 

17.4% 

14.8% 
7.3% 

6 .2% 

4 .3% 

-
-
-
-
-

C7623, 
Soil, 

Interval 8 
Duplicate 
AnaMlls 

--
67.3% 

-
2 .7% 

-
3.4% 

14.5% 

36.8% 

0.7% 

-
11 .1% 
14.3% 
13.7% 

2 .4% 

7.1% 

13.9% 

12.6% 

10.8% 

16.0% 
5 .8% 

-
--
-
-

C782', Soll, 
C7625, 

Soll, 
lnt.rval 14 

Interval 7 
OupUeat. Dupllcato 
Analvsia Ana"-:... 

- -- -
60.4% 10.3% 

- -
0.4% 11 .7% 

- -
38.3% 5.5% 
5.8% 34.6% 

14.6% 12.2% 
17.0% 1.3% 

- -
34.8% 9.2% 

- 14.1% 
30.2% 15.5% 

52.4% 9.3% 

- 12.5% 

52.3% 17.0% 

28.1% 23.4% 
79.7% 23.2% 

28.4% 12.2% 
37.5% 2.2% 

- -
- -
- -
- n .9% 
-

Cale. No. 0100X-cA-V0056 ~ ~ 
Checked H. M sunoway ~ ,ft 

C1t128, Soil, 
C7628, 

C7e29, Soll, 
Soll, 

Interval 2 
Interval 5 

Interval 2 

DupUeat• Duplicate Duplicate 
Anelv:als Analvafs An•tv..ls 

- - -- - -
4.7% 14.1% 3.6% 

- - -
11 .5% 31.5% 0.4% 

- - -
4.0% 12.6% 51 .0% 

7.6% 27.8% 1.1% 

8.9% 198.4% 5 1.8% 

14.4% 101.3% 7.3% 

- - -
9.8% 45.6% 2 .3% 

- - -
3.2% 24.2% 1.9% 

7.5% 57.7% 4.7% 
7.7% 3.0% 3.0% 

12.7% 62.0% 34.7% 

5.9% - 20.8% 

21 .6% 44.0% 12.8% 

19.5% 11 .1% 2.1% 

3.0% 0.3% 4.4% 

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

C7S30, 
C7631, Soll, 

Soll, 
lntwval2 Interval 8 

Ouplicat8 Duplicate 
Analv.ls Anal-'• 

- -
- -

16.7% 7.0% 

- -
5.2% 30.8% 

- -
17.8% 8.5% 
7.8% 4 .8% 

61 .1% 178.7% 

13.8% 81 .3% 

- -
5.7% 36 .3% 

- -
7.4% 47.8% 
1.2% 38.2% 

12.8% 47.8% 

4.3% 5.9% 

14.9% -
4.6% 65.2% 

9.0% 20 .2% 

11 .0% 28 .0% 

- -
- -
- -
- -
- -

Rev. No. , O 
o ... ~9.-,.,,~s'-+11~1 -

Sheet No.- ..;/~3 o._,f._.4~1 -

C7839, 
C76'0, SoH, 

C7150, 
Soll, Soll, 

Interval 5 Interval 3 
lnt.rval9 

Duplicate Duplicate OupHCN 
Analvai• An• lvais Anaa.._1.. 

- - -- - -
9.8% 5.1% 5 .0% 

- - -
9.5% 11 .2% 35.0% 

- - -
24.0% 5.3% 18.9% 
24.1% 2.1% 30.8% 

60.7% 11.4% 58.6% 
81 .6% 1.9% 21 .8% 

- - -
23.7% 1.3% 7.6% 

- - 3.2% 
29.9% 7.3% 16.2% 

22.1% 0.4% 3.8% 

- 2.1% 9.3% 

56.0% 15.4% 71 .7% 

28.8% 16.8% 57.4% 

13.0% 16.2% 35.6% 

24.0% 6.5% 8 .0% 

13.7% 6.0% 6 .8% 

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

C7850, 
C7851, Soll, 

Groundwatar, 
Interval 19 

Interval 10 

Oupllcato Dupllcato 
Ana"-;. A .... , ... i. 

- -
- -
- 2.0% 

- -- 0.0% 

- -
1.9% 1.2% 
0.1% 3.1% 

6.5% 8.3% 

- 2.8% 

- -- 6.8% 

- 10.7% 

0.0% 1.1% 
1.0% 4.0% 

- 3.4% 

0 .7% 1.3% 

0 .7% 4.5% 

0 .3% 7.3% 

- 6.6% 

- 2.7% 

- -
- -
- -
- -

-

WCH-499 
Rev. 1 

C7851 , 
Grounctwatw, 

Interval 17 
Duplicate ,... ...... 

---
-
-
-

6.5% 
4.2% 

54.3% 

-
-
-
-

5.7% 

0.3% 

-
1.7% 

10.5% 

3.3% 

-
-
-
-
-
-
-
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CALCULATION SHEET 
WHh!mlJon ClosUl'II ffloford 

Orlgmato, P. L. Benjamin Ri Dato ~ 

Pro;.ct 100-D ond 100-H Romedial lnvestiga l!on J ob No. ~ 
Subject 100.0 end 100-H Remedi~ lQ':!!USalion Reiati\19 Percent Difference (RPO) Calrui.Uot\S 

I Summary (con Unuod) 
2 
3 Rela.t111e Percent Differ.no. Resutta and 

-- - -· -
C7452, C78$;1, C7855, C7185, C7155, 

5 Soil~ Groundwater, Soil, Soil, Groundwatw, 

Analyto lntoNal 7 lntet-4l 19 lntttval 12 lnlerlal 15 lnten1111 U 

5 
Duplicate Ouplk.ate Dupllcato $pl~ Duplicate 
Analysis Analyoil Ana lysis Analysis Analysl• 

T Cosivm-131 - - - - -· ---a Europ< um-152 - .. - - .. 
I PotassMJm--40 6.9% .. 24.2% --3~- . -
I Radium--226 
t Aluminum 

••-~w•~•-
t~enlc 
I Barium 
l Calcium 
; Chromium 
I Copper 

7 He>avalenl chrnmlum 

l lrOT\ 
I Lead 1 

20 
2 
22 

2 

24 
25 
26 
27 
28 
29 
30 

3 

32 
33 

IMagnesium 

I Man-• 
! Phosphorus 

\ SiHcon 
Sodium 
Strontium 
VanadJum 
Zinc 

Chloride 

Nitrate 
Nl!rogen in Nl!rtle and Nltrato 

I 5'.llfute 
8NlZ'tllb )fluorantheoe-

34 - ~ RPO Analysis not required 

.. 

-
7.7% 

-
1.5% 

3.5% 
16.9% 
3.7% 

-
1.1% 
3.5% 
4.9% 
0.8% 

2.6% 
30.2% 
7.1% 
2.4% 
6.3% 

2.2% 
.. 
--
-
-
-

-- - -
-· 17.7% 5.1% 
.. - -

2.9% 17.5% 6.4% 
2.0% 0.8% 10.1% 
4.3o/, 6.2% 0.9% 

- 2.7% 1.3% 

- - -
- 8.5% 1.1% 

- 2.4% 26.8% 
2.5% 8.8% 10.0% 
1.6% 11,3% 0.4% 

- - -
4.0% 31.2% 79.4% 
2.2% 17.4% 34.3% 
2.8% 11.3% 35.9% 
- 17.4% 13.1% 

7.1% 5.5% 12.3% 

- -- -
- - -
- - -.. .. -
.. - -

100-0'H Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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-
-
-

0.9% 
0.3% 
O.To/, 

-
0.7% 

-
-

0.5% 

0.7% 

-
0 .6% 
0.0% 
0.8% 

-
-
- ... -
-
-

C7857, 
Soil, 

lnan,af 5 

Ouoll<;ato 
Analysis 

-.. 
31.4% 

.. 
11.7% 

-
2.8% 

33.8•.(, 

14.3% 
22.5% 

-
24.3% 

-
25.1% 

6.7% 
17.4% 

26.2% 
19.1 o/o 
6.2% 
1.7% 

23.7% 

-
-
--

C7857, C7860, 
Groundwater, Soll, 

lf'lterv-14 23 lni.tval 7 

Duplicate OupUcata 
AnaiyM Analysis 

·- -- -
-- 1.0% 

-- -
- 8.3% 
.. -

1.9% 12.7% 
2.8% 5.0% 
2.6% 15.8% 

- 11.4% 

1.3% -- 7.1% ----- -
3.0% 10.1% 

- 8.7% .,. - 8.3"4 
2.3% 17.5% 

2.0% 12.3% 
1.2% 23.1% 

.. 8.8% .... .. 1.6% 

.. -
- 6.4% 

- 6.5% 

- 9.6% 

-

Cale. No. 0100X-CA-V0056cltas 

Checl<.ed H. M Sutloway ·'...:. 

C7860, C7881 , C7861, 
Gnx'"dwato,, Soil, GrCHJndw1ter, 

Interval 16 lntwvat 6 Interval 13 

Duplk:ate Duplicate D<,piicato 
Analysil Analyoi. Analyol• 

- .. -
- .. -
- 32.7% -
- .. -- 13.7% --.. - - -
- 48.5% 0.5% 

1.2% 23.0% 0.3% 

- 2U% .. 
- 34.0% .. 
- - .. 
- 18.8% .. 
- 25.8% .. 

3.4% 8.5% 0.9% 

2.0% 0.7% .. 
- 52.9% .. 

3.7% 40.7% 2.6% 

2.5% 16.7% 0.0% 
1.0% 17.9% 1.4% 

- 20.2% -
- 8.8% -
- - -
- - .. 
- -- -
.. -- -.. 

C7882, C7882, 
Soll, Groundwiitw, 

Interval 4 lnt..-Yal 11 

Duplie.to OupUcate 
Analyola Analyola .. -

-- -
__ ) 6,5% -

- -
19.3% -- -
27.6% 2.5% 

26.6% 1.1% 
44.6% -
25.4% -- -
10 .lo/, -
12.314 -
16.7% 2.1% 

8.9¾ 0.7% 
4.1% -
33.•l(, O.O'il 

- 0.5% 
10.9% 1.4% 
7.9% --

21 .So/, .. 
-- -
- -
- -
.. .. 
- -

R• v. No. 0 
Dato~ 

ShoetNo.~ 1 

C7863, C78113, 
Soil, Groundwater, 

lnlOMII 2 lnterv.1111 5 

Oupticate Dupllcato 
Mlly,lle Analya lo 

- -.. - -
6.6% .. 

25.5% -
3.6% -.. -
2.3% 0.9% 

2.1% 0.8% 
0.7°4 3.5% 
8.5% -
- -

4.6% -
2.4% -
5.1% 1.1% 
0.7% 

••t--, 6.0% -· 
8.4% -
1.9% 2.7% 
0.7% 0.5% 

4.4% 0.7% 
2.6% -
4.n~: -

16.5% -
- ---- -.. 

13.3% -
- -

C78&4, 
Soll, 

lntOMII 1 

Oupllcat• 
An.lysl• 

14.4% 
13.8% 

6.6% 

-
3.6% 

28.9% 

8.5% 
13.0% 
17.3% 
5.8% 

-
1.9% 

43.6% 

8.2% 
0 ,8o/'o 
4 .4% 

10.6% 
9.5% 

3.2% 
1.9%. 
3.8% 

-
-
-
-
.. 

C78tl4, 
Groundwater I 

lntorv>l 15 

Duplieat• 
Analym. 

-
-
-
- .. -
-

3.8% 
6.2% 

-
-
-
-
-

4.5% 
5.7% 

-
6.6% 

3.7% 
5_g.,,. 

-
-

WCH-499 
Rev. 1 

C7886, Sol~ 
lnlarval 14 

Duplicate 
Anaiy.11 

.. 
-

14.8% 

--
1.3% 

.. 
22.2% -13.8% 
20 . .5•~ 
0.0% 

-
1.7% 

.. 
3.8% 
7.2% 

-
27.4% 
5.6% 
1.1". 
8.5% 
2.3% - -~-------- .. 

- --
- --
- -
- -
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Rev. 1 

CALCULATION S!iEET 

Wa,h/naro,, C!o•ur• 1/f!Jfpat .no., 
Orlgil\alor P. L. Benjamin ~ v Dan 09/12tt1 

Project 100-0 and 100-11 Romedial lovestjgatio'1 Job No._1_•6~55~--
Subjoct 100-0 8l1(l 100-H Remedial loveslioation Relative Percent [l;ffe,.....,. (RPO) Calculations 

1 Dunlicat9 Analvol• • 100.0.. Tut Pit 

Cale. No. 0100X-CA-l/0056 t 
Chocked Ii. M. S<,lloway -11" S Rav.No. ~ 0.. .-

ShHtNo 5 

2 Sampll ns1 Sampje Sample Potnshun-40 Radium-~ Radtum-221 Uranium-2331234 Uranium-238 Alumhium &1-• ., 8artum BervHlum 
3 Ma Humber Date nuKI r Q I MOA n1-11n Q MOA. n<:Un a MCA oCifa I Q I MDA nC.1/n o Mt>A -- 1ka o POL I Q a;wv mnlka I O I POL mn(ka I Q I P0l 
4 100-D--4 J1CNT• 1131111 s.52 1 , 0.225 o.345 , 0.031 o.s19 , , o.095 0.571 1 1 o~_ o.496 1 1 o.223_ ,_~ 4360=_,1 __ ,_~3=.1~0 • ....,,. 1.61 -I o.74 56.L_f. ··+ o.37 ,_Q.11e 0.1s 

5 1~';4 J1CNVO 1/31/11 9.32 I I 0.1 63 o.m I 0.031 0.519 I I 0.059 0.447 I I 0.100 0.546 I I 0.190 4170 I 3.53 • 1.42, - -··;-7~- srn 11- 0.35 - 0.196 I I 0.14 

6)An~;~~1.t,===~=~=~==~========~=====~~~=====~=====~::~=====~=====~~~~====~~====~~=~=====~=====~==~=====~=====~~~~=====~=====~~~=====~~====~~~~=====~=====~::~====:::: 
11-----,---'Tll-""'L=..,...,="'"""---l--a,---,,.:o"'.5",:--.:---+--=-,,"'o . .,_1=-.--+--=,...,-,,o"".2'=-.--+--=-:-,-1:.,..,,_.,....~1----s:.--:-'1'-.::-=~-f-~=,-"5==--+--=-,-,.,1',:;:;=,_----j,--,,,:-:-:;:o.==,6==--+--=c.:o::.2;,,==--1 
8 Both,. POL? Yes (continue) Y~~!~ue' Yu teontinue\ Y~~-~tin& ·Yes {continue} Yes (eo_l:_ti!!_'!!L_ Yes f.continuel Yes 'continue\ Ye, teontinuel 

1
~ ~~~• :1--~Bo= lh.c,~_,saa;c-TOl.= 7 __ .. _-_··+-_-_Y~•~•~<~;c•,,.~""'lo RP= D~'- + ~No-= S~t"'~U~-- ~o-Stoe..(!_C!'~~L - ~ ;g\'£.(~.2!;!.b!~L - -~~~.~ta=bl=el ...... __ Y~es~!~~~ RPDJ No•S!oo (acc,pta~L -----~~8¾~1c_RP_ b~11 _ -,..._No_ --S_to0~ ~ -

11 l Difference > 2 TOL? Not aoDUcat:te No - acceotable No - acc~rible No • acceolable No • acceotable Nol .vxJ1icable No - acceptable Not -•icabkt No• acctiotabkt 
12 
13 
14 
15 
16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

27 

28 
29 
30 
31 
32 
33 
34 

35 

36 
37 

38 

39 
40 

1 • 
42 
43 
44 

Sampling 
Arva 

100-0-4 
100-0-4 

OUP -~, 
I 

Duplk:ate I 
Analysis I 

I 

&ampllng 

"'" 100-D--4 
100-0-4 

DUP 
Anal\1910: 

I 
Du~icate I 
An8Jy$1S 

Sampling -100-D--4 
100-0-4 

OUP 
AnafVIWI: 

O\J!)l!cate 
An8/ysl$ 

liEIS SamP'• 
Numbe< 011• 
J 1CNT4 1/31/11 

J 1CNVO 1/31/11 

Till 
Boll\> POL? 

Both >5JcTDL7 
RPO 

Difference > 2 TOL? 

liEIS Sample 
Humber Dall 
J1CNT4 1131/11 

J1CNW 1/31/11 

Till 
Bolh > PQL? 
Botti >5xTDLr -~=: 

RPO 
Difference > 2 TDL 7 

S~ple Sample 

Number Doto 
J1CNT4 1/31/11 

J1CNVO 1/31111 

Tl>I. 
Bolh >PQL? 

Bolh >5xTDL 7 
RPO 

Difference > 2 TOL? 

EMsmuth Cadmium 
m .. , .... I Q I PQL mo/ko I Q I PQL 
0.768 I B I 7.40 0.065 I B I 0.15 

1.11 / s / 7.07 o.073 / a I 0.14 

10 0.2 
No-SIOo la<;ce~I&._ ~No-Stop !~i!'L 

No • occeotal>le No--able 

Maaneslum Man---so 
m"'w" I Q I PQL ='"" I O I PQL 
4380 I I 55.5 304 1 ___ _1 3.70 

3760 1 I 53.0 283 I I 3.53 

75 5 
- ~ ~_!_(£~ ~tlnu~J Yes [contln~) 
~ Ye~lc RPO) __ -- ~ -(calc RPO} 

15.2% 1.2'/4 
Nol aoollcable Nol aoolicable 

Tin Vanadium 

malka I Q I POL ma/kc I Q t POL 
1.42 I 8 I 7.40 74.0 I I 1.85 

1.87 Is I 7.07 no I I 1.77 

10 2.5 
No-Stao (acx:ect,~ Yes (conUnueJ 

Yes (calc RPDl 
U% 

No . an--POJ:::mte Not acclicable 

100-0/H Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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Calcium 
mo/ko I a I ~· 
6360 I I 74.0 

sno / I 70.7 

100 
YeUeontinlJ•l 
Yes IClllC R?Dl_ _ _ 

9.7% 
Not• ble 

Mol -num 
ma/ka Q I PQL 
0.304 81 1.48 

0.312 s! 1.41 

2 
No-Stoa t•-~~.l.~L 

No ~ arr.-,table 

Zinc 

=••• I O I POL 
45.5 I I 7.40 

48.3 I I 7.07 

1 
Yfre~cmtinlHlJ 
Yes fcalc R?O} 

8,0•A, 
Not aoolk:a~ 

Chromium Cobalt eo~, Iron LHd Lithium 
mnlka I Q I Pat m ... .-.. .. I 0 1 PQL m,.,., ... I a l PQL -••ko I a I P0I. mo/ko I a I POL ma/ka I C I POL 
4.10 I I 0.15 70 68 I I 1 . .1§ __ --'bLt_,_llcZ.L 27000 I I 14.8 2.12 I I 0.37 2.38 I I 1.85 

3.72 I I 0.14 7.75 I I 1.41 12.5 0.71 25500 I I 14.1 2.43 I I 0.35 2.31 I I 1.77 

0.2 2 1 5 0.5 2.5 
YH(cetn\inuel Y!!l£._ontinuel Yes (f".,ontinuel Vo; (contfnuel Yes {continue) Yes (conUnuo} 

•.. , Yes Jyolc RPO] ~Stop (a=lableJ Yes (colc RPOl Yes lcaJc RPOl No-Sten l;,_~~.L .l!~~i"!'!!!'.e~..l.. 
9.7"/o 2.4% 5.7o/• 

Not ...,..n,.,..atJle No-a Notaaali1'at.e Not-1~e No • acceotable No • accootable 

Nickel Pot-•; um S llieoo, "11:...,.h,m stronttum 
m....,..,. I Q I PQL ffll'LIKn I Q I POL ~•" I Q P0I. mruvn f Q I P0I. ffl"'"" Q POL m--~ ... I Q I POL 
5.70 I I 2.96 - 1320 I I 37.0 53:-t 296 460 I I 1.48 513 I 37.0 23.2 I I 0.74 

5.71 I I 2.63 1430 I I 35.3 519 263 535 I I 1.41 489 I 35.3 22.0 I I 0.71 

4 100 400 2 50 1 
Y-es (continua) Yes (continue) Yes {continual Vas ccontlnuei Yos cconfinueJ Yes fcon tlnue-l 

No-SIOO 1"..~e!.?_i,l_'!l_ Ye-s- icaic RPO) No-S100 l~~ -'-"~L Yu tc.atc RPOJ Yes (ea lc. RPO\ Ye.s (ca lc RPDl 

8.0% 15.1% 4.8¾ 5.3% 
No - _..r:P-ntabie Not aoolicot>le No - 8f"r.Pnt8ble Not aoollcallle Nol 8Dl>llcable Nol • ~•lcable 

M•tt,ylene chlo,id• Nitrate Nitrogen In Nitritf: and Sulfate ,.,_ 
•~•n I O I ~ -• I Q I POI ~•n o POL m Q PQI. 
2.44 I J I 6.30 ... 6.6 I I 5.1 1.85 ...J)..JL.. , . , 5.5 115.1 ___ 

2.05 I J I 5.94 6.2 I I 5.0 1.58 0.50 6.2 5.0 

5 2.5 Q,75 5 

No-S~-~ - _ ___!_!!_Lcootinue) Y~onti~ Yes {continue. 
No-SIOP (•~•able) _ No-S~l~~ No--Stoo {ac,:ei,ta~ 

No-~=lable No • acr.-:ltable No · acc:nntable No• accRl"}Glble 

A-7 
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2 

3 
4 

5 

6 
7 
8 
9 

10 

11 

12 

13 
14 

15 

16 

17 

18 

19 

20 

21 

22 
23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 
34 

35 

36 
37 

38 

39 
40 

41 

42 

43 

44 

Wtshinatqp Clq1Yff Hanford 
Originator P. L. Benjamin y1, Dab! 09/12111 

Project 100-0 and 100-H Remedial lnvesUgatlon Job No. _1_46"5'°5 _ _ _ 

Subject 100-0 and 100-H R°""'dial lnveoligation Relative Percent Difference (RPO) CalaAallons 

OucUcate Aoalvsls • 100-0-12 T- Plt 
Sampling Sample Silmplo Pctassium-40 Radl..,.._;ue Radiwn•228 

/Ina Number Date pCJ/g I Q I MDA neilo I Q I MOA pCUa I O I MDA 
100-0-12 J104N8 416/tt 10.0 I I 0.613 0.301 I I 0.126 o.566 I I 0 .24.! 
100-D-12 

J1D4P7 '4/6/11 9.17 I I 0.509 0.472 I I 0.146 0.580 r--·--·, o.:mo CUP 
Ana!yslo: 

TD\. 0.5 0.1 0.2 

Both> PQL? Yu (continue) Yes (contlnv-.) Yes (continue) 
Duplicate Both >5xTDL? Yes (caic RPO) No•Stoo -~~fl!& .. ••• No-Stop (acceptable) 
Analysis RJ>D 8.7% 

Difference > 2 TDl 7 Not appllalble No - acceptable No - occeptable 

Sampllng HElll Sample Beryllium cactmium Calcium -· Number Da"' mg/kg I Q I PQL mo/ka I Q I PQL ma/ka I Q I PQL 
100-0-12 J104N8 4/5111 0.200 I s I 0.21 0 .067 I B I 0.2, 6510 I I 104 
100-D-12 

J104P7 4/6,111 0.183 1 a 1 0.19 o.067 1 a 1 0.19 5370 I I 95.3 CUP 
AnaMlls: 

TDL 02 02 100 

Both> POI.? No-Slop (~table) No-Stop_~ptable) Yes {contin~) 

Duplicate Both >5,TOL? V•• (talc RPO) 
Analyois RPO 19.2% 

Difference> 2 TDL? No - acceptable No - acceptable Nol app[ocable 

Sampling HEIS Sample LJthrum Magnesium MangatteSe 

Area Num1- 011• ma1•a I QI PQi. mg/kg I Q I PQL malka I Q I PQL 

100-0-12 J104N8 4/6111 4.53 I I 2.60 4300 I I 78.1 328 I I 5.21 
100-D-12 

J104P7 4/6111 7.08 I I 2.38 5420 I I 71.5 307 I I 4.17 DUP 
AII.ANlll.ls : 

TDL 2.5 75 5 

Bo1h > POL? Yes (c.ontlnuel .. Yu (continue) Ye& lcontiuue) 

Oupl!cate Both >5xTDL? No-Stop_~le) v .. (c,,lc RP!l) Yos (calc RPO) 
Analyoi• RPO 23.0% 6.6% 

Difference> 2 Tex.? No-=~•=ble Not applicable Not appJicable 

s ... p11ng 
Sample Sample Sodium Strontium Tin 

NU Number On ma11<a I Q I PQL maoo, I o I PQL ma11<a I Q I PQL 
100-0-12 J1 04N8 416/11 373 I I 52.1 23.3 I I 1.04 1.86 I BI 10.4 
100-0-12 

J104P7 4/6111 347 I I 47.7 22.3 I I 0.95 1.60 I BI 9.53 DUP 
Analvals: 

TOL 50 1 10 

Botti> PQL? Yes {continue} Yes (continue) No-Stop (acco_e_Jablo) ___ 

Duplicate Both >5xTDL? Ye, (talc RPD) Ye, - icalc RPD) 
Analysis RPO . 1.2% 4.4o/. 

Difference> 2 TOI.? Not applicable Not MX'lljcable No - accep1able 

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

Cale. Ho. 0100X-CA-V0056 

Checkad H. M. Sulloway• J{t$ 

Uranfum.233/234 Uranium-238 

pCikl I Q I MDA cCl/a I Q I MDA 
0.468 I I 0.298 0.312 I I 0.298 

o.395 1 I 0,252 o.263 I I 0252 

, 1 

Ye• {contlnu1l Yoe (c:.ontin\.fe} 

·--~o-S~(!!~"el~ __ No-Sto,e_~cceptable) 

No - acceptable No - acceptable 

Chromium cobalt 
mg/kg I c I PQL """"" I Q I PQL 

5.06 I I 0.21 8.49 I I 2.06 

11 .0 I I 0.19 8.45 I I 1.91 

0 .2 2 

Yi0s {conllnue) Yes {continue) 
Ves(eateRPO) No-SloP (acceptable) 

74.0% 

No\ BOOf,cabie No - acceptable 

Mollfl)®num Nickel 
ma/Ila I Q I PQL mm•a I Q I PQL 

0.371 I B I 2.08 7.87 I I 4.17 

0.251 I a I 1.91 9.39 I I 3.81 

2 4 

No-Stop (acceotable) Yes lcon1inUE-) 
No-Stop (acceotablel 

No - acceotable No - ooceotable 

Vat1adium Zinc 

ma/kg I Q I PQL mo/l<a I Q I PQl 
65.9 I I 2.80 43.8 I I 10.4 

62.0 I I 2.38 40.9 I I 9.53 

2.5 1 

Yes (continue} Yes (continue) 

Yes lcolc RPO) Vo• (calc RPO) 

6 ,1% 8.8% 
Not aooHcable Not =......,le 

Rev. No. 1:m I 
Dato ~ / 

Sheet No / 6 .\1 

Aluminum Atsenic 

mo/ka I Q I p~ maR<o I Q I PQL 

4710 I I 5 . .21 1.96 I I 1.04 

5770 I I 4.77 1.49 I I 0.95 

5 1 

Yes (continue} Yes (continue) 

Y•~ l calc RPO) No-S100 /acceptableL 
20.2% 

Not applicable No - acceptable 

Copper Iron 

ma/lea I Q I PQL m""'n I c I PQL 
13.2 I I 1.04 25600 I I 20.8 

16.1 I I 0.95 220001 I 19.1 

I 5 
Yos (conllnl.lfll Yes (continue) 
Ve• lcaicRPOl Yes (calc RPO) 

19.8% 11.6% 

Not appUcabla Not applicable 

Phospt,orus Potassium 

mg/kg I Q I PQL ffla.'kD I Q I PQL 

1220 I I 52.1 695 I I 417 

862 I I 47.7 1490 I I 381 

100 400 

v .. lccntinu.) Ye$ {conlinucl 
Yes (calc RPDI No-Slcp (accepablel 

34.4% 

Not aooticable No ~aGceplaole 

Nitrate NJtrogon in Nltrllt ond 
Nitrate 

mn1kg I Q I PQI.. mnlko I o I PQL 

1.8 I B I 5.2 0.22 I BI 0.52 

2.0 I 0 I 5.2 0.28 I BI 0.52 

2.5 0 .75 

No-Stoo ~cceptable) No-S11,p (acceptablo) 

No - acceptable No ~ acceptable 

Barium 
rng/ka I Q I PQL 

55.6 I I 0.52 

66.6 I I 0.48 

0.5 

Yes rcontlnLldl 

Ye• lc•lc RPDI 
18,03/o 

Not applicable 

IAad 
mo!ka I Q I PQL 

2.54 I ·j-;;-2.29 I 48 

0.5 

Yu {continue} 

No-S!,>p~le) 

No - !IGC8l)U,b(e 

Slllcon 
rnonca I Q I PQL 

816 ·1--1·<~----680 

2 
Y .. (conlinuel 
Vo• (calc RPO) 

18.2'¼ 
Not applicable 

Sulfate 

ma11ta I o I PQL 
3.3 Is I 5.2 

3.7 I BI 5.2 

5 

~Slop(•~L 

No - acceptablo 

WCH-499 
Rev. 1 
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CALCULATION SHEET 
Ill hlnaton C/ -H ....Jl&a:J ...Ill ~i? Originator P. L Sen'amin Date 09/12/1 t 

H ford 

Cale. No. 0100X-<:A-V0056 ~ $ 
Project 100-0and 1~~1n-=tlon JobNo, 14~ 

Subject 100-0 and 1~ lnvestklaUon Rela llvo Percent Ditreronce IRPOl Cak;ulations 
Checked H. M. Sulloway d,. i 

o., ..n,.,.19 •• • -116-H-2 T 

~ 

6 
7 
8 
9 

10 
11 
12 
13 
1~ 
15 

16 

17 
18 
19 
20 
21 
'12 
23 
24 
25 
28 

27 

28 
29 
30 
31 
32 
33 
34 

35 

38 
37 

38 

39 
40 
41 
42 
43 
44 

s..,,p11o; -115-H-2 
115-H-2 

CUP 
Analvsfs: 

Duplicate 
Analysis 

Sampling 
Area 

115-H-2 
118-H-2 

OUP 
Analvsls: 

Duplicate 
Analysis 

Sampltng -· 115-H-2 
118-H-2 

DI.IP __ , 
Duplicate 
Analysis 

Sampling ...... 
115-H-2 
115-H•2 

DUP 
Anah1ala, 

Ouplk:ale 
Analysis 

~pl• S11mplo 
Number D•t• 
JtCFN6 11/20/10 

J1CFN8 11/20/10 

TDL 
I Bolh> POL? 
I Both >6xTDL? 
I RPO 
I Offlerence > 2 TOL? 

HEIS Sornple 
Number o ... 
J1 C FN6 11120/10 

J1 CFN8 11/20/10 

rot. 
Bolh >POL? 

Bolh >5xT1ll? 
RPO 

Oi:tferance > 2 TDL? 

HEIS S..mple 
Numt>.r Date 
J1CFN6 11/20/10 

J1CFN8 11/20/10 

TDL 
Bollt>P01.? 

- --Both >5xTDL? 

RPO 
Difference> 2 TDL? 

8-pl• Sample 

Number 0 ,11. 
J1CFN6 11/20110 

J1CFN8 11/20/10 

TOL 
Both> POL? ····- Both >SxTOL 7 

I RPO 
Difference :> 2 TOl? 

PotaHI~ Radly.,...229 
= "• I O I MDA - "• I O I IIDA 
13.7 I I 0.578 0.450 I 0.101 

12.2 I I 0.534 o.398 I I 0.136 

0.5 0.1 
Yn tcontinu!~ _ 
Yes l calc RPO) 

f--~!~(~<>ntlnu&} 
No-Stoo l!~'!J-

11 .6% 
Not aooicabie Na-=--table 

Boron Cadmium 
= ~n I O I PQL ma1ka I O I .,.,, 
0.890 I B I 1.33 0.088 I B I 0. 13 

2.62 I I 1.67 0096 I B I 0.17 

2 0.2 
No-SIOD@~l No-Stoo (arr.Antable} 

No • ..trY'..11mn11ble No-a =r~e 

Maone5'um MiMlan• .. 
~ n I Q I PQL ~ n l Q I ~ 
3770 I I 49.8 226 I I 3.32 

3830 I I 62.8 zzo I I 4. 19 

75 5 

~-- ~f-contlnue} YH(contlnue 
Yes, ca:le RPO) Yes le.ale RPO} 

1.6' .. 2. 7% 
Not at1nUeable Nata le 

Tin Vanadium 

,nnr1rn I Q I PQL m<1/lta I Q I PQL 
2.26 I B I 6.64 36.6 I I 1.66 

2.54 I BI 8.37 40.3 I I 2.09 

10 2.5 

No-S'°"J!CE~>!>!.~ . Yes (continua} 
Ye.ti tcalc RPO} 

9.6% 
No· 9CC e Nota la 

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

Radium-zza Uran ·-- c=:J.< Uranium -231 
oCUa IQ I IIDA oCUa Q MDA =•~ I Q IIDA 
0.423 I I 0.281 0.523 Q..211 0.661 I 0.211 

0.114 1 I 0.259 0.413 0.243 0.444 1 0.243 

0.2 1 1 
Y~ontinue) Y9s (continuel Yes (conttnuel 

--~~.J.~~L >-· No-S10p (ace!!'.~ ~~~-

No & acceotable No - :=arr.Antable No-=~ble 

Calcium Chromium Cobalt 
ml"llltn I Q I PQL m n n.-n I Q I PQL = ••• I 01 PQL 
6100 I I 68.4 9.29 I I _9.13 4.73 I I 1.33 

6430 I I 83.7 9.59 I I 0.17 4.85 I I 1.67 

100 0.2 2 
Vos fcontinuv} Yu (continue) Y•s fc:ontlnu.} 
Yes lcolc RPO}-- Ye& (calc RPO\ No-St<>• (acceptab!e) 

5.3% 3.2% 
Nata mic...trne Not aoolicable No • 9f'..r.MOtabie 

Mol Avlenum Nickel P .. - ..... o,ue 
m~ka Q I PQL mQ/ka I Q I PQL a = 
0.266 Bl 1.33 a94 I I 2.66 545 I I 33.2 

0.272 si 1.67 8,90 I I 3.35 581 I I 41 .9 

2 4 100 

N!!:!l..!!'P...l~~!L .• Yes. {con1lnue Yes continua 
No-Stoo <~.!!!.b!!!L ~~E!"-~ !.lL.... 

6.4•,4 
No • accentable No - acceota~ Not aoo1icab1e 

Zinc Molhyt1111 chlo<ldl Fluoride 

-"" I Q I PQL uQ/ka I Q I P<ll mn,• n I Q I PQL 
30.0 I I 6.64 2.89 I BJ I 7.05., 0.7 I B I 2.~ 

32.2 I I 8.37 1.65 I BJ I 4.34 0.9 I BI 2.4 

1 5 5 
Yo• (continue} No-Slop ~~~l. .. No-SJoe~ •etabl•L 
Yo•J~.l< RPDl 

7.1% 
Nola ble No-• able No · a,.........,able 

Ah.tminum 
mo/ka I O I POL 
5110 I I 3.32 

s110 I I 4.19 

5 
-~--~ Yts (c0t1tinutl 

Yee~RPD} 
~ -11 .1% 

Nct=-=e 

C , 
-•n I Q I PQL 

11 .7 I I 0.66 

11 .5 I I 0.84 

1 
Yos (COr'ltinvel 
Y.~tii:!.Lf::RPO-) 

1.7% 
NataOQllcable 

Potassium 
malka IQ PQL 

779 I I 256 

845 I I 335 

400 
Y~{contlnue 

- ~.§~~!!l?l.!L 
No ~ 3CCe:Dtabh!I 

Nitrate 

= ••n I Q I PQL 
8.7 I I 2.4 

9.7 I I 2.4 

2.5 
--~- Y~ (~ontlnua). __ _ , 

No-Stoo ~~!L 
No-~table 

R••o: -¼Lt::fa 
Sheet No. ,7 of 41 

Ar'Hnic um 
m,u ..... I Q I Dnl ma1ka QI PQL 
3.02 I 0.66 37.4 I 0.33 

4.05 I I 0.64 54.0 I 0.42 

t 0.5 
Yes (c011tinuel YH (eonlinuv) 

No-Stop!~~ ~calc RPOl 
- 36.:m 

No • AC""r..-xabffl Not aOOlk:abkt 

lron L•e.d 
ffltT llrll I Q I POI - ~n I Q I 
13800 I I 13.3 · -:,::-t--·1---·~:!!-··· 14300 I I 16.7 

5 0.5 
Yes~inueJ Yes (continue 
Ye$ lcalc RPO) "fe» (calc RPO) 

5.06/. 42.0% 
Na! le Nat k:able 

S(Hcon Sodium 
Q POL m D PQL 

487 I I 1.33 -:~-,-, 33.2 

582 I I 1.67 41.9 

2 50 
Yes <continue\ Yos tcontlnu&l 

_ _ !..!tl_~JcRPO) Na-Stoo...{!~.£!.'!)_ 
17.8% 

Nol aooHcabfe No -a,.,.-,,::able 

Nitrogen In Nltrtte and 
u•- Sutral:e 

Q a = 
2.45 I I 0.48 5.5 I ! 2.4 

2.70 I I 0.47 5.4 I l 2.4 

0.75 5 

~~~l.~k- __ Ye•.tc'•OntjnueJ ____ 
No-S1op [~~I'!)__ 

No-a,..,......,table No - arr.Antabk5 

WCH-499 
Rev. 1 

Bervlllum 
m nN"n t Q ! p L 
0.205 I I 0.13 

0.228 I I 0 .17 

0.2 
Yu tcontinue J 

No-Stoo ~~!,!ej_ 

No- ble 

Litlllum 
m 0 POL 

··-::-t-t ::: -
2.5 

Y&S fcon!lnuel 
Na-Stoo (ao::eptabl!l_ 

No- ,:or.rant3bJe 

St1'0!1tlum 
m"n.,. I o I Pot 
27.4 I I 0.66 

31.8 I , ·-;:;·-
1 

Yes Ccol'\tJnuel 
Yes fcalc RPO\ 

14.9'/, 
Not soolicable 
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CALCULATION SHEET 
Washington Closure Hanford 

OrlginatOI" P, L. Serijamin _ "£$ Date 09112111 
Project 100-D and 100-H Remedial Investigation Job No . ..;1..;.46"-'5'-C5'----
Subject 100-0 and 100-H Remedial lnvestiQatian Relative Percent Difference(RPD) Calculations 

Oupllcate Analysis· 1607-H4 Test Pit 

2 

3 
4 

5 

6 
7 
8 
9 

10 
11 
12 

13 

14 
15 

16 

sampling 
Area 

1607-H4 
1607-H4 

OUP 
Analvsia: 

Duplicate 
Analys is 

Sampling 
Area 

1607-H4 
1607-H4 

DUP 
IVSl8: 17 Anal 

18 
19 

Sample Sample 

Number Date 
J1CFl.2 11/19110 

J1CFL5 11/19/10 

TDL 
Both > POL? 

Both >5xTDL? 
RPO 

Difference> 2 TDL? 

HEIS 
Sample 

Number Date 
J1CFL2 11/19/10 

J1CFL5 11/19110 

TDL 
Both> POL? 

Acenaphtheiw 

ua/11:a a POL 
35.9 3.27 

2630 D 32,8 

100 
Y&s (continue) 

Ne>-Stoo_.(acoel!!able) 

Yes • assess further 

Chrysene 

ua/ka Q PQL 
28.7 3.27 ... 
1640 D 32.8 

100 
Yes (continue) 

Anthracene Benzo( a )a nth racene 

""'"" Q PQL ,,,.n,,, Q PQL 
17.7 3.2!___ __ .. 61 .7 3.27 

754 D 32.8 2090 0 32.8 

50 15 
Ye!!,_ continue) Yes (continue)___ _ _ ..... 

... .• ~'?.::S..!9.P._{acceptable) .. .... .ti.?· S!o.PJ acceptable) .. 

Yes • assess further Yes - assess further 

0lbenz[a,h] anthracene Fluoranthena 

unllrn Q POL un/kn Q PQL 
12.7 3.27 134 ······3.27 .... 
241 D 32.8 4370 D 32.8 

30 50 
Ye.s (continue) 

20 
Yes {continue) 

Duplicate Both >5xTDL? .. :::~.'?.:.S.!'?.eJaccept:able) _ ..... No-Stop (acc~table).___ •.• I'!.'?.§..~? (11cceplable) • 
21 Analysis RPO 
22 Difference > 2 TDL? Yes - assess further 

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

Yes • assess further Yes • assess further 

Cale. No. 0100X-CA-VOOS6 , , 
Checked H. M. Sulloway _/J-1\{) 

Bonzo{a)pyrene Benzo(b} fluoranthen. 

ua/ka Q POL ua/l<a Q PQL 
62.3 3;;?:[ __ ..... 79.8 ....• 3.27 

2120 D 32.8 2100 D 32.8 

15 15 
Yes (continue) Yes (contim1e1 

::::~.O.:§!~.P..(acceptable)____ Yes (caic RPDl 
185.4% 

Yes • assess further Not aoolicable 

Bem:o{g hl) peryle ne 

ua/ka Q PQL 
53.6 3.27 

1780 D 32.8 

30 
Yes (continue) ..•....... 

No-Sto1:>.(acceplable) •.•. 

Yes - assess further 

Fluorene lndeno{1,2,3-cd) pyrene Phenanthrene 

UG/ka Q PQL Ua/ka Q POL ua/ka Q PQL 
3.11 J 3.27 35.6 3].7 37.4 -.. 3.27 

234 D 32.8 1280 0 32.8 2880 D 32.8 

30 30 50 
No-Stop {acceptable) Yas (continue) Yes (continue) 

·•· 

-···· No-Stoe. (acceptable) _ .... ~ :.S.~9_e_(accep1able) ··-

Yes • assess further Yes - assess further Yes - assess further 

WCH-499 
Rev.1 

Rev.No.~ ~I 
Ollte "iJ/S//1 

Sheet No I 8 df 4·1 

Benzo(k) fluorantheM 

U""'" Q PQL 
33.4 327 

1140 D 32.8 

15 
Yes (continue) ........ 

.••. No-Sto_eJacc!P_table) ___ 

Yes - assess further 

Pyrene 

nn/1,n Q POL 
17B 3.27 

4310 0 32.8 

50 
Yea rcontlnucl 

---~!C>£.{aooeptable) __ 

Yes - assess further 

A-10 



CALCULATION SHEET 

, . Oat• 09112/11 
>-H Remedial lnvesftgatlon Job No.~ 
\.U Q-..M;,,J i.. n.,atlon Relative Percent Difference {RPO) CalaJlations 

Cl:lc. No . 0100X-cA-V0056 , ;-e, 
Cheel<ed H. M. Sulloway J/4,1 _. - 0~~ ~ft5 /If 

Shfft No. @of41 

-· Dato 
1U1&10 9.06 

11116'10 8.19 

6 
7 TOL 
8 Boit > POL? 
9 Both >5.ICTOL? 

10 ---R~ 
11 Olrrereoce > 2 TOL? 
12 

" . ·-- ,,:_.. __ , _______ , 1•~~:~;:;::: '"" v .... ,.::: ,: ....... , v ...... 1~-.J: .. , ~\ 

Yu c::: ....... , .1.1 ... . c, ...... ;.::.. ........ ~L,, 1 v .... , __ ,i,.,,_, =:;v~•~•4'<~•~••~in~ue~--jh;~~~~~qr=.:.r-~ 

HEIS Sampl• 
Nurnbu o ... m 
B27BY7 11 /16/10 •390 

B27BY8 11/1&'10 6080 

< 
>POL? 

... 
22 
23 
24 

25 
26 

8-lng -C7620; 1-005 

>5xTDl.? RPD 
Oitrerence > 2 iDl? 

HEIS Sample 
Numbe , Date 
8 27BY7 11/16(10 

j,~=Y~•!!•~(4c;;.•~~-iR!!:P,!D~ :t:'.:'.".:::::::;;:;;;;;;, 
l~ • .C?lt 

Not applka,ble I No - acceptabfe I Not applicable I 

Lead U11\klm Magne:Sium 

m 0 ~ Q PQL m 0 pot 
1.89 I I 0.43 2.85 I I 2.15 3660 I I 84.4 

No - acceJ)table - - I Nol- f NOi a..,..,.... 1 No-~e 1 · --Not al'Qlicable I Not applicatMe 

Mana- UolybdenYm Nld<el PhosphoN> Potaulum Silicon 
0 =• m Q = 0 = m 0 = 0 = m Q PQI. 

318 I I •.30 0.51 4 I B I 1.n 5.22 I I 3.44 1170 I I 43.0 514 I I 344 194 I I 1.72 

~~~~~~~-~•-·---- · •" 

34~ 

C7620; Kl05 
B27BY8 11/16'10 2.20 I I o.49 3.41 I I 2.43 3870 I I 72.9 339 I I 4.86 0.662 I B I 1.94 a.16 I I 3.811 1200 I I 48.6 s2• I I 389 "'' I I 1.1>4 

OUP 
Anah..,• : 

TOL 0.5 2.5 75 s 2 4 100 400 2 

: Dupllcal• 
Both> POL? ~+j Y_u ~ntl~ Yes continue Yn corrtinut 'Y'u continue No-$100 • Yes continue Yes contlnu. Yncon~ Yl!!s continue 

Both >SxTOl? No-Sto011ccep!abt~4-No-_~l!!P_[-.olablel Yes ca.le RPO Yes CQIC RPO) No-S100 (-l~ L f----~.!.ll~rpo No-5 ~~8) _ Yn(ca.lc R...f.1?1.__ 
: Analy&ls RPO 5.6% f.OVo I 17.4% 
. 

Diffwenc.e > 2 iDL? No -arTIAnlable No - acceptable NotON'Jir'-'lblC I Not •PPlicable No • arr.Antable No • acceotable Notannru-::an.1e I No - ar.r.M1table Nol &nr'W!cable 

35 

~f-=~;:;;= 

s.,,p1e 
Number 

Sample 

0-. 
ei1BY7 
B27BY6 

1jl18110 

TIX. 
41 8otl'l > POL? Yu continue Yea continua Yu continue Y!_!i~tinue 
42 ~te 8oth >SxTDL? Yu calc RPO YH ealc RP01 v .... ,..-.1 .. cDn\ >.i.,,,__c ....... , __ k-, 
43 /\nelyslo RPD - 14.8% 7.3% 
44 Oltferenoe > 2 TDL 7 Not appOcable Not appficaNe 
45 
46 
•7 
48 

•o 
50 
51 
52 
63 
154 

~ ng I _,... Sample 
N..,.be< Date 

C7620; 1-005 I 8278Y7 11/16/10 

C7~~1 B278'1'8 11/16110 _ ,,.i., 
TOL 

~ Both > PQL? 
Dupllalte ·-~ao11i >5xTDL7 Analysis RPD 

041'erence > 2 TOl? 

Sult 
mtlMC., I Q PQL 
14.0 I 2.6 

16.4 I 2.8 

5 
YH (contln_!,I~ 

I No-Sooo ..l~'o'!'P.!\'~L 
I 
I No-a table 

100-DIH Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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1 OUDlkakl AM,n k • C7123 tnwva1 I Soils.-

7 

• 9 
10 
1 1 

Sompllng - -..,.. - o. .. 
C7623; 1--006 828YN3 11129-'10 
C7623; HlO& 

82l!YP!I 11~10 
OUP ... 

TDL 

Dldcate t:==-~ - o;,r.,. >;t IIJI? 

.............. 
IH1 I Io_... 

4.112 I I o.564 

05 
Y•l'°'1tlnuo 
Ya• CIJcRPO 

67.3" 
Nol 

Radlum-226 ~--n uo. 
0.308 l I 0.155 

o.38'.l i I o.1., 

0.1 
YM contifiu. 

No-S 

No- ble 

R.-dium-228 

" 0.541 I I O.S11 

o.570 I I 021• 

0.2 

calc. No. r>100X-CA.V0056 /Uv;f; 
ChKked H. M. SUloway . 

Total lxanh#n 
h;h.mk,ll 

" MDA 
1.13 I I 0.103 

1.00 I I o.1ru 

' Yea {contlnu.l YH (continue,) 

Nc>SIOo/~~)+No.st 

No- No- -12.----,,--- -,---- ,---,--,---,---,-,-,- -..---,,--,--,----,-,---,-------.- --,-,-,- -,---,---.------..,.----,----,----,-,---, 
13 S4wnptlf18 Befytrtum 
1-4 Aru Q POL Q 
1:S C7023· 1-008 0.17 0.S1-4 B 

18 C
7e~~ 0,14 0.-431 B 

4 2 

25 
2i! 

27 .. 
2" 
30 
3 
32 
33 

1 

Duplicate -_.,. ..,.. 
C7623: J.ooe 
C7(123, 1-ooe 

00P 

""""'""' -
HEIS 

....... 
Nufflbo, 0-
B28YH3 11fZQ/10 

B26YP4 1112Qf10 

TDL 

~PQ_? ~TI>l.? 
RPO 

Oitrer9"1CG > 2 TOI.? 

Hexavat.nt dvomlum '""' 
Q POL ma,1<0 Q P0t 

D.85 _I I 0.52 17800 I 1fi.8 

o.aa I I O.S2 1mol I 1S.O 

0.0 5 
YH contln~ Yes continue 

I No-S Y~?ICRP'O 
11 ,1% 

No- - Nol 

Load lilhlum 11...-i ... 
Q POL Q POL 0 POI 

2.03 0.42 5.48 I :1-10 3080 63.1 

,. .. I I 0.3" • . 38 I I 1.74 3510 I I 52.2 

0.5 2.5 70 
YH continua .___!!!~nue Yes cOtltinut 
Y•• c11tc.R:PO) I N<>-S~ Yes catc RPO 

14.3'% 13.7% 
Not No- ... - ... 

Man.- Molybdenum ...... ........... .. P«u-1um 

Q POL 0 POL 0 = Q POL 0 POl 

2•9 I I 4.20 0.323 I B I .... 13.0 I I 3.38 5-15 I I 42.0 842 I I .,. -,., I I 3.-48 0284 I BI 1.39 10.9 I I 2.79 = I I 34.8 a,, 1 I 279 

• , 4 100 400 ~= :;%,~~ ~~ 
Yn ic.ontinuo ~~~ Yu cak:RPD ,.,. 7.1% 

No< able Ne• acce table ... .... ,.. . No- -34~---~--~---~-- ---~-----~-----~-----~-----~--- - --~-----~- - ---~-----~~-~~~~-- - --~ ,. 

53 Ou()tic;ate 
M Analysis 
55 
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WCH-499 Rev. 1 

2 

e 
7 
8 
9 

10 ,, 
12 

13 
14 
15 

16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

27 

28 
29 
30 
31 
32 
33 

CALCULATION SHEET 
Wffhlngton Closvra Hm(ord ~ 

Originator P. L. Benjamin Y\2 Date 09/12/11 

:: ::~ ::.:: ::~ =:~::::=::Relative P ercent Difference fRPDl ca!cula-:.. No.-'
1
'-'
46
"'

5
'"'
5
'---

Ouollc:•M AnaMi• - C1824 Interval U Seil Sa,m1la 

Sampling Sample Somplo Potasslum"40 Rlldlurn-22e Rodlum-228 - twmbor Dai. nr.j/n Q MDA neua I Q I MDA oCi/o I Q I MDA 
C7624; 1-014 8291'06 1/21/11 9.33 I_ I 0.700 0.337 I I 0.120 0.496 I I 0.193 
C7624; 1-014 

8291'D3 1/21/11 17.4 I I 0.392 o.624 I I 0.154 1.oa I I 0.292 DUP 
Anmnis : 

TDL 0.5 0 .1 0 .2 
I Botti> POL? Vos fc;o.ntinuol Yes fccntinuel YH {c;ontinuel 

Oupllcate 1----_[!o.!!!_~xTDL? Yes le.ale RPO) No-SIOO(~~L - ~:§.~~bl~L 
Analysis RPO 60.4% 

DfffBf80C8 > 2 TOL? Not.-x k".abk! Yes• assess futtner Y cs .. assess ftJrther 

Samplinij HEJS Sampla Aluminum Antimony Arsenic: 

NH Number Date m ... "'"' I Q I PQL -•=• I O I POL m<11ko I Q t PQL 
C7624· I-Ol4 829PH1 1/21/11 6700 4.92 0 .372 I B 0.59 1.18 I 0.99 
C7624; l-01 4 

829PF1 1/21111 8730 I I 3.60 0 .371 I B I 0.46 o.8-46 1 I 0.76 OUP 
A.nalwis : 

TDL 5 0.6 , 
I Bolh>POL? Yes fcontinuel No-Stoo~)~~.L. Y«s (continue} 

DuplicatB f----~h ,s,fDL? Yes tc.alp~_Ql_ No-Stoc •~to~-
Ana/y$i, P.PO 0.4% 

onference > 2 TDL? Nol • No • a:r.Rlltat>ie No - acrPntat:,18 

Sampling HEIS Somplo Copper Iron Lead ,.,.a Numbe< Date -~• I O I POL -•=• I C I POL _,,.• I O I PQL 
C7624; 1-014 829PH1 1121/11 9.8-4 I I 0.99 13400 I I 19.7 1.83 I I 0.49 
C7624; l-014 

829PF1 112111 1 8.30 I I 0.76 9430 I I 15.2 1.29 I I 0.38 DUP -~: 
TDL 1 5 0.5 

Both> POL? VH (continue) Yas conunue Yes eontlnue ·-Duplcato Bot.t-i >5xTOL? Yea {c~lc RPO~ Y&S (Cale RPO~ No-Stop {acceptable) 
Anely,;!s ·-···-·······-RPD 1?:0% 34.8% 

Difference > 2 TOL? Not enNll",:,ible Not aoollcalxe No-fM"'rAIV=>ble 

Cale. No. OIOOX.cA-VOOSq $'. 
Chocked H. M. Su11owayyll, 

Total beU Total Uranium ,_ .. __ --• 
neuo I Q I MOA 0 MDA 
0.906 I I 0.24-4 1.34 0.107 

0.325 1 I 0.252 1.08 0.107 

1 , 
Ye~ (con~,&__ I Yu {continu.e} 

~~'-'!!!1_~~!1-+. No-~~bl!)_ 

No ~ ar::r.r.-otabfe I No • acceotable 

Barium Btryltium 

ma/ko I Q I POI ma/ka I O I POL 
70.3 I I 0.49 0.179 I 8 0.20 

47.7 I I 0.38 0.148 J a I 0.15 

0 .5 0.2 
Yes {!:_ootlnuel No-Stoo •=-~ 

_ __.Y!!jEalc RPO) 
38.3% 

Not aaancRble No-- =table 

Lithium MagneiMum 
='"• I Q I PQl m,..,.,.., I Q I PQL 
4.68 I I 2.-16 2550 I I 73.9 

3.01 I I 1.90 1880 I I 56.8 

2.5 75 
Y•s continue Y~ onltnutllJ 

.... No-Stop (aoceptable) .. --~""Ye~ (catr: RPO} 
30.2'! 

No- 2rrAntable Not "'"'""lcahle 

Revi,~~~ -%.'It sir I 
Sheet No. ff of 41 

c.icium Chromium Col>.llt 
m,.n,.,. IO I PQL m"'11, ... I Q l PQL ma/ko I Q I POL 
4500 I 98.5 12.l I I 0.20 4.59 I I 1.97 

4770 I I 75.9 1•.o I I 0.15 3 .26 -I I 1.52 

100 0.2 2 
Ye• {conUnueL_ Yc!Jcontln•Je) Yes {c:ontinue) 
Y•• (c.il~ ;t.POl - YtslcattRPDl No-5 •L 

5.8'1'. 14.6% 
NotaPPlicable Not ic:0bfe No- tat>e 

MangaMM M~ybdenum Nickel 

='"• I Q I PQL ~• I Q I PQL mall<a I Q I PQL 

183 I I 4.92 0.454 I B I 1.87 8.27 I I 3.94 

107 I I 3.80 0.732 I B I 1.62 8 .75 I I 3.04 

5 2 4 
YBS {conUnve) No-Sto~~ptoble) . _ _ _!!s (conti!!~.~L ~-
Yes ccalc RPO} No-Sloo.J;!.C!l!P..~\'.!!L . 

52.4% 
Not a"...urGble No. or.-nlable No· ~rllU'lt;lble 

:r-ir::==-r-;;==-r-.==:-~==~~i;~~~~~~~==~==~1Pota;;~~"'~·um~;:;~~==~==~=S.~~141~nfulu~m~~~==i=====S~l~llc~o~n;:~~==+===~=So~iidi~-u~m~~~~=~===~]SWtr~an~t9turn;ji~~~=~~==~==;Tln~~~=~~==;==~:::v~•¥n~•di~¥UfTliii~~~=+===~=~Z~lnc~~=~~~~ 
36 m""'• I Q I PQL m""'• Q I PQL mGll<g I Q I PQI. """"" I Q I PQL "'""'" I Q I PQL """"" I Q I PQL mg/ka I Q I PQL mlllka I Q I PQL 

~•mphng Sample Sample P~ oanhorus 
Aru Number Datt ma/kn Q I PQL 

371-,.--"=.,..,.,+-'=":,:::ce:.._+--"=-+-'""-::Lf-='+-..:..::,;-+:"s"'1::,s'-+-=1'-l1,....:3-'94=-+:.co"'.•c:,1s"--+--"-~,::,.:o_:::30=--1--""'a1"'s"'-1f-=--+l--'1"".9"'1-+-'"'79"'-1:L.f-=l'-ll,....:4-'9'".2'--l-"'26""'.51L.fl--"-~,:c:o."'oo=--!--""'1.45""'~,1-B::::.+-,..:,9.::_ss"'-+-'""40~_5c"-+-=l'-lli-'2.,.::"6==-+:.c2="'e-"=s"-+1--"-~19::,.:_8:;:S~ C7624; l-014 829PHI 1/21/11 425 I 49.2 

38 458 I I 304 0.468 I 0.23 512 I I 1.52 1050 I I 38.0 61 .6 I I 0.76 126 I B I 1.58 30.5 I I 1.90 18 .2 I l---:;:;;--C7624; 1-014 
B29PF1 1121/11 428 I 38.0 DUP 

39 Analy.,-· 

40 
41 
42 Duplicate 
43 Analysis 

44 

I 
I 
I 

TDL 
>t'UL 

Both >SxTOI.? 

RPO 
uiTTetlflOt > :,,1, ; UL"/ 

100 400 
H s contitn,• Yts(': onttnue 

No-Stoa racceplablel No-SIDP (acceptable) 

NO - aeceotable No-a tal>kl 

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

1 2 
es conlmue "QS continue 

No-Sics> (ac,;eotable) Yu {catc RPO) 

6Z.3" 
NO • aoceotablo Notapotrca.blcl 

50 1 10 2.5 1 
at, conl.mue Vos connoue er-n11ntabte Y•s (e.onllnU&) Yos con«nue) 

Yes (calc RPO) Yes (catc RPO) Yff. Cc.nlc RPO) Y" (calc RPO) 
28.1¾ 79.7% 28.4% 37.6% 

Not a ble Not • NO - acx:eptaoie Not NO( appucab!e 
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CALCULATION SHEET 

wug=;~~'f.'~!:: ~ oat• 09112111 
ProJ,.c;t 100-0 tl\d lQO.H Remediet lnvesti9a(jon Job No.~14850=~--
Subject 10Q..O and 100-H RemodioJ tovestigation Reiative Percent Difference (RPO) CalCIJatiOns 

1 Du teate Ana • C7125 Interval 7 SoN Sim • 

13 

14 

18,-.s,=-=-+-==~+-==-
16 

17 Ana Is: 

::1---- -,~-=-=-=;~=-~~~~l:r:::~t-=-=j~~il=-~~c-~,:-~i-=-=1;~)~:-~7:':'==;;.:r~~::Jif'f!f,I~if~~.r~IIf~~j~~J,;=. :t-::,:;;~'?i,1?1~~~~~-=.+-,= =cic'====--+--,,="'='===--+--o=-:""==--+--s;=i,:-::':=:::,---1 
20 Doplic:ale 
21 Analysis 
22 

23~---~---~---~-----~------~------~------~--- ---~------~------~------~------~ 24 
25 Number 

26M,;:a'-;-=-t-~829R34~~-;-~=~+~~;--t-~~;-=~+-+=~-1-=~t-+~~+-=~t---+-=--+-=~1--t-=--+-=~1--t-~~+-=--i-c.+-~~1--=~1----1-=~1-=--11--1-=--1 
829PT6 

30t-------.~"-'a===c;.-::.-::.-=,t--::.~1~1,~)Ws~I!-=--=-•i:=.-::.~~~ 
31 32 
33 
34 
35 
36 

5amplin; Semplo Sample Silicon ,., .. Number 0,t• mn11rnJQ I POL m,.,..,. I QI POL 
7 C7625; f-007 

38 

39 
,4() 

41 
42 
43 
44 

C7625:~7 
DUP --· 

Duplicate - I 
I 

B29R34 2/28111 

B29PT6 2/28111 

TDL 
> 

Both :>S:w.TDL? 
RPO 

"""">, 

989 I I 336 467 I I 1.66 

1010 I I 427 554 I I 2.14 

400 2 
•• continue T•s contma 

No-S..0 (-blol Yn(calcRPO) 
17.0% 

NO , -,io Nol ~ 

45,----.-----,----,-.,,,,--,-.,=:---c=c--- ----, ........ 46 Satnpllng Samplo Sample 

47L~-~:,:,-1...~-~~bo<!!....L~°""'!!!--~~Ll~t:~;jtiii~il:S::P~;j 
461-=='?-c"=-t--"8"'29R34=:::_+-..e212:,81=11c._•- = --l-+-='-! 
49 B29PT6 2/28111 ~~~-~-- -~---~- ~-~-~-- ~~~-~ 
50 Anal • : 

~t------.---"=-:;,~~=--l-~~=:,-~-1,-~ ~-"---~---1 
53 .. 
··------'---"===-'-"=-'-....:.::====--'-....:.::==="---' 
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---~" I Q I POL 
36.'.l I I 42.0 

267 I I 53.4 

,0 

es cont noe 
Y•:s (~le R.PO) 

23 .4% 
Nol 

No -a 

Strontium Tin Vanadkan Zloc Chkwtde Nitftitt 
ma/kg I o I POL ma11<a I Q I POL m<111<a I o I POL mnn. .. I Q I PQL malka I Q I POL -a lQ I POL 

43.0 I I 0.84 1.00 I BI 8.39 59.3 I I 2.10 37 .0 I I 8.39 2.1 I 8 I 5.4 7.0 I I 5A 

54.3 I I 1.07 1,14 I BI 10.7 52.• 1 I 2.67 :ie.2 / I 10.7 •. 1 I a I 5.2 7.6 I I 6.2 

1 10 2.5 1 2 2.0 
Yes continue aooeptaOleJ Vos continue "l'n continu. table o• contirua 
Yn(Cfik: RPO} '(~s (Cate RPO) Yea(C4kftPOl No-slap(~) 

23.2% 12.2% 2.2'll 
No<a No - acceptable Nol Not No-• ble No • 
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1 

B 
7 
8 
9 

10 
11 
12 

13 

14 
15 

16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

2 7 

CALCULATION SHEET 
Wpshlnafon Closure H,afprd .?<7 

Originator P. L. Be,jamin uz Date 09/12/11 

::~:: ~:~:: ~:~ ::::::~~=:::Relative Percent Offererx:e (RPO) Calwtat:s No."'1"'"4655=---
Cale. No. 0100X-CA-V0056i : 
Checked H. M. SuRowayU13/ ) 

r 

Ouolicate Anatvslc • C7621 Interval 2 Soll SamnJes 

Sa,npl• samp1o Pot.8$&ium--40 Radium-228 Radium•228 Total Uranium 
Sampling lchemi<:1ll 

Area Number Dato ncun Q MOA ""~· o l MDA <>Cl/• I o I MOA uC'llt'I I a MOA 
C7626: l--002 828.JCO 11/1/10 12.5 I I 0.330 0.372 I I 0.069 o.690 I I 0.146 0.937 I I 0.122 
C7626;1--002 

B28JC1 11/1110 13.1 I I 0 .205 o.403 1 I 0.041 o . .ao I I 0.086 1.07 I I 0.122 
OUP 

Ana.fYS,ls : 
TDL 0 .5 0.1 0.2 1 

I BoUi>PQL? YH (C?f1tlnue} -- ~ --..!!!J~~ntinue) Yes cooUnua) Yas {continue,) 
Duplicate 1--~tt, ~~~fuL? ·-· _ Yu (ei le RPO} No-stoo ~ccep~- -~~i!!PLa<:£8~~.!!L ~~~i>J.~_l)_~--
Anatvsis 4.7% 

I Oitfecence > 2 TDL? Nota~cabie NO•M r.-:Jtable No - acceotabki No-~je: 

SampUng KEIS sample Alumlnum Arsenic 8arJum Beryllium Calclum ...... Num- Oat,, -ka I Q I PQL ma/ka I Q I POI mall<a I Q I PQL ma/ka I Q I PQL mnni:n I Q I POI 

C7626;e002 B28JH3 11/1/10 4350 I I 4.56 0.911 I B I 0.91 48.5 I I 0 .46 0 .142 I BI 0.18 2840 I I sq _ __ 
C7626;1--002 

B28JH4 11/1/10 -4880 I I 4.23 1.14 I I 0,85 50.5 I I 0.42 0.155 I BI 0.17 3010 1 I 84.6 
DUP 

Ana l- : 
TOl 5 1 0.5 0.2 100 

! Botti> POL? Yn~inueL __ \"es (continue\ Yes fconti!l~L.. - ~-~~E-~E!!'.!>l!.L Yes (continue) 
Duplicate I 8olh >SxTOl? Yu(calc RPO) t--nio-...-uoo, eccei:>tab&e) Y .. (calc RPO ) Ya& c.-tlcRPO ... 
Analysio I RPO 11 .5% 4.0% 7.8% 

Di!ference > 2 TDL '? Not aoolicabfe No -a,..,_,...able Not aoolicabkt No-ac0:1 Not,,........,..,., ,.._ 

$omp/ing HEIS Sample Lead U1hlum Magnulum M•ngan- Mol)t>donum ...... NUlllber Date m ... ,... ... I a I ""' m,..nr_,, I a I POL m,.,..,. J Q I PQL fflANft I Q I PQL ~•• I Q I PQL 
C7626: ~002 B2BJHJ 11/1/10 3.10 I I 0.4B 7.63 I J 2.28 3430 I I 68.4 277 I I 4.56 0.267 I 8 I 1 .82 
C7626; ~002 B28JH4 11/1/10 197 1 I 0.42 s.86 1 I 2 .12 3540 I I 63.S 257 I I 4.23 0.317 I BI 1.69 

DUP 

R•v:. ,✓.', f'( 
Sheet No. 3 of41 

Chromium Cobalt Coppor Iron 
m Q POL n,llfkt'.1 a PQL m,.. ,.,.,. I Q I POL m ... ,~ ... IQ l PQL 
9.14 I I O.J!.. ... -~~1-J-1"g__ --~;6~ ·--t---·1--~:: :::-[· 18.2 

8.38 I I 0.17 5.07 1.69 I 16.9 

0 .2 2 1 5 
Yes fcontfnae) Yos fcontim.:e) Yes (cont1nu1} Vu {continue) 
Yn cak; RPOl No-Stop~~ YH {calc RPO) YH {calc __ ~D) 

8.9',4 14.4% 9.8% 
Not aOCl!icablo No - acceotable Nol aoolicablo Not::HVm'.aNa 

Nickol Phoophorua Potauium Silicon 
malka J Q I _,. mnrwn I O I PQL m.,..,...,. f Q I POL =ka I Q I ~ 

7.67 I I 3.65 521 I I 4~c6 1010 I I 365 596 I I 1.~ 

7.53 I I 
3.39 663 I I 42.3 933 I I 339 679 I I 1.69 

28 A.Nl lys1s : 

29~---~-="---=---+------""'--------1--- -"''-----i----=----1------"-- ~ -l---~---''--=.-1----"----+- - - = '----+------'=---+---,--,--''-.--,--1 TOl 0.5 2.5 75 5 2 4 100 400 
I Boll,> POL? Yet (continue} 'r'~.l~ontlnua\ Vcs. fconUnuG} Vos (continue). No-Sl<aj_a«,0ptable}__ Yes Cr.;ontinual Y•s (continue\ Y•a ~ontlnl.H)} -·-·· Yes reont111ue1 30 

31 Dupllcale 
32 Analysis 

I Both •5xTbff""'""" Nt>Sl~ _(!'!c_',!!~_ ~~(!_~~lo) Yes (ca1c R:P01 Yos. 14?!~~ RPO) No-StopJ occcptablof'· ___ Y,s (<~le RPO) No-Stoi>t•~L -·--_!~.!.!1~;.f!.Q) __ 
I RPO 3.2'4 7.5% 7,7% 

~'-- - -L..~===-!.!!:L-1._!_!!..:====_J_-====--'--=-""'==--L------C===~-.L-_.:;:=:===-1---!!"-=-!===-1----""'-'"""'="----'~--"'==="'---'---"'==='--_,J Difference > 2 TOL? Yes• assess fU1thet No-ac~tabJe Not aooiit:at:Me Not epptlcable No . acceotable No - a,..__able Not anolicabh3 No • aoceotable Nol.,.,.,,•-

35 

36 

37 

38 

39 
40 
41 
42 
43 
44 

Sampling -· C7626: 1-002 
C7626; 1-002 

DUP 
An~IYUS: 

D<,plicale I 
Analysis 

I 

Sample Sample 

Number Deto 
B28JH3 11/1/10 

B28JH4 11/1/10 

TOL - ·· ----Bo!h >5xffil? 
RPO 

UIIH!!lft0C9 > 2 T• l 7 

5<><1""11 Strontium 

mo11<• I Q I POL '"""'" I Q I POL 
359 I I 45.6 1s.1 I I 0 .91 

381 I I 42.3 20.0 I I 0.85 

50 1 
TH lCOnhr,ueJ Y .. (,ontin0<tl 

Y•• (colc RPP) Yes (oalc RPO) 

5.9% 21 .6% 
Nol BooucxDM"! Not app1rcao10 

100-0'H Remedial Investigation/Feasibility Study Data Quality Assessment Report 
June 2012 

Tin Vanadium 

mMCa I Q I POL mg/kg I Q I POL 

3.19 J B I 9.12 33.8 I I 2.28 

3.40 l BI 8.46 41 ,1 
I I 2.12 

10 2.5 
No-;:,t~ ,accept•~ es cont riutil 

Y>• (c:ole RPO) 
19.5% 

No - acceptable N ot annnr'.Rnie 

Zinc Chloride Fh-1do 
Nitrogen In Nitrita and s--matka I Q I PQL fflQ/llO I Q I POL ma,xa I Q I POL ""'"'" I Q I PQI. mnlk• I o I POL 

29.6 I I 9.12 1 .5 I BI 2.4 0.6 I BI 2.4 0 .48 I I 0..47 10.2 I I 2.4 -
30.5 I I 

B.46 1.1 I BI 2.3 0.4 I BI ,2.3 0.18 I BI 0.46 8 .2 I I 2,3 

1 2 5 0.75 5 
Yes Ccootinuo) No-<>101> t•~~!!L, _ NO-;:.loilaccep=~'." 1-.... top c acceptable l Yes {Qontin ue} 

Yes (calc RPO) = (aec:eplable) 
3.0",-

Not3UUIICdl.lR! NO - acc:&ptaOIO No • acceptaoie NO - acceotabfe No - acceDtabie. 
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CAI.CULATION SHEET 

Wtshtaaton Clotw:I ft4nford D["'2 
Orlgi.-..tor P. L. Ben/am;,, :\_ 'P Dale 09/12/11 

Project 100-0 ond 100-H Remedial lnvestigallon Job No._1~46~5~5 __ _ 
Subject 100-0 and 1~ Remedial lnvestioation Relative Percent Difference (RPO} CeJculations 

1 01.lOlie&te Analwi• • C7&21 Interval S Soil Samo&at 

4 

6 

6 
7 
6 
9 

10 
11 
12 

13 
14 
16 

16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

27 

28 
29 
30 
31 
32 
33 
34 

35 

36 
37 

38 

39 
40 
41 
42 
43 
44 

5"mpl ing ,.,... 
C7626;1~ 
C7628: I~ 

CUP 
Analvals: 

Duplicate 
Ariatysls 

Sampling ,., .. 
C762s; I~ 
C7628; 1--005 

OUP 
Anah•ls: 

°'-'llflcate 
An.l)'si• 

Sampling 
Atu 

C7828; 1-005 
C7828; 1-005 

OUP 
Analvsis : 

Duplicate 
Analysi• 

Sampling 
Alea 

C7626· 1-005 
C76211; l-005 

OUP 
..... iw,1: 

Duplicate 
Analysio 

Sample Sample 

Number Data 
8 28K80 1114110 

821lK74 1114110 

TDL 
f-----&Olll > PQl? 

Both>SXTDL? ---RPO 
Oifference > 2 TDL? 

HEIS Sample 

Number Dale 
B28KB6 1114110 

828K90 1114110 

TOL 

[= __ :: i~:, 
I Oiffen,nce >- 2 TOL? 

HEIS Sample 

N""'ber Dato 
628KB8 11/4110 

828K90 11/4/10 

TDL 
Both> PQL? 

Both >5x:TOL? 
---··---·-····--· RPD. 

I OifferellC8 > 2 TOl? 

Sample Sampi. 

Numb« Date 
9281<86 1114110 

8281(9() 1114/1 0 

TDt. 
Both> PQL? 

Bott, >Sxrot.? 
RPD 

Difference > 2 TDL 1 

Potanlum--40 

N:i/n. I Q ! IIPA 
14.4 I I 0.828 

12.s I I 0.608 · 

0.5 
Ya.s tcontinue) 
Yts (c.alc RPO} 

14.1°1. 
Not apl)licable 

AJumloum 
ma/kn I Q POL 
"340 I I 4.14 

sooo 1 I 3.71 

5 
Yas fcon1i1H1~ ---
Yos calc RPD) 

31 .5% 
NotaNW"2nlQ 

Lead 
m•™• Q I POL 
2.56 I I 0.41 

2.21 I I 0.37 

0.5 
Ya.s {continue! 

No--S"ioo _iacceptableJ ___ 

No • acceotable 

Sodium 

m"'111
"" I Q I PQL 

230 I __ _I 41.4 

266 I I 37.1 

so 
Yes rcontJr\U•l 

No-Stoo~_l 

No • acceouu: e 

Re<llum-226 

..cvn I Q I MOA 
0.413 I I 0 .146 

o.310 I I 0 .114 

0.1 
Yes (conUnuc) 

-tool~ 

No - .iK"".r.1mtable 

8ar1um 
-N• I O POL 
44.7 I I 0.41 

50.7 1 I 0.37 

0.5 
1---- Yes !continui!} 

Yes cale R.PO 
12.6% 

Notaool-

Uthlum 
0 f'QL 

5.62 I I 2.07 

5.80 I I 1.85 

2.5 
Yes /continue} 

__ No-Stop (~ocei,tabieT-

No-ar-..l"Pm':1ble 

Stcontivm 

ma/ka I Q I PDL 
1a.8 I I 0.83 

24.7 I I 0.74 

1 
Yes !continue) 
Yos lcalc RPO\ 

44.0-,1, 
Nott blo 

100-D'H Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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Radium~a 

<>CVo I Q I UOA 
0.590 I I 0.371 

OA4-4 I I 0212 

02 
Ye5 (continue) =~top (a=pt,bl•L 

No-ar..r.lffltablo 

ll<trylllum 
m .. n.-.. I Q I PQL 

0.14 IS I 0.17 

0.18 I I D.15 

0.2 
No-;S_l'!l?,l~!ablel 

No•~tabfe 

Magnesium 
a 

3450 I I 82.1 

4400 I I 55.6 

75 
Y(l».(contlF\uGl 

·-- Yo~(ca,C RP Dl 
24.2'/4 

Not aootlc.lbla 

rm 
m,..,.,,.. I a I PQl 
2.53 I BI 828 

2.n I e I U2 

10 
No-Sron a~anieJ 

No•3GGHDtabl8 

Total Urani\MT\ 

'···-···" ·-·· 0 MDA 
1.15 0.122 

0.559 0.122 

1 
Yes (continue} 

No-S~~f:!!&-

No - a~=table 

Boron 

maJka Q . PQL 
1.04 I B I 1.66 

1.00 I BI 1.48 

2 
No-§_~~_!;!,1,',!!J 

No • :ar.r.,,_table 

Manganese 
m 0 POL 

480 I I 4.14 

265 I I 3.71 

5 
Yes lcontlnuel 
Yes lcalc RPOl 

57.7% 
Not aoollcable 

Vanadium 

=•• I 0 1 POI. 
50.5 I I 2.07 

45.2 I I 1.85 

2.5 
Yu rcootinuel 
Y4& (Cale RPDl 

11 .1% 
Not aooticebkt 

Calcium Chromium Cobalt 
- N• Q I PQL mo/ko I Q I PQL -N• I D I PQL 
2940 I I 82.B 2900 I I 0.17 18.1 I I 1.86 

3890 I I 74.2 12.0 I I 0.15 5.40 i I 1,48 

100 0.2 2 
Y•s tconlinuol Yos Ccontfn':leL_ >----:-:...Y!!.Jcontinue1 
Ye:s c.aleRPD\ Ye~ lcalc RPO\ ___ ~ -ls>.2.i~L 

27.8% 198.4" 
Not ::mnir.Able Notannw'..::ible Yff . assess furtr'l« 

Molybcknum Nickol Pnospnon,1 
m 0 f'QL m ... n. ... I Q I PQl m ... ,.. ... I Q I PQL 
43.6 I I 1.66 1390 I I 3.31 574 I I 41.4 

0.889 I B I 1.48 10.3 I I 2.97 557 I I 37.1 

2 4 100 
No--Stoc 1•.~~lel Yes (~ontinuel -- ~;!;t:i~:~~ No-S•M '809!!l?~•f _ 

3.0% 
Yes • assess further Yes - assess further Notanouc.ible 

Zinc Chloride Nitrate 

m .. m,n l Q I -~ =~n I O I POL m n11tn I Q I PQL 
29.8 828 1.5 I_B I 2.4 1.1 I B I 2.4 

211.s I I 7.42 1.5 Is I 2.4 1.1 I a I 2.4 

1 2 2.5 
Yes (continue No-Stoo • No-Sipp (ac:t.!:e~-
Y~s Cealc RPO~ 

0.3% 
Not ble No- ac • No - • 

Copper 

~• IO I POL 
452 0.83 

14 .8 I I 0.74 

1 
Yes fconttr,vel 
Yes le.ale RPO\ 

101.3% 
Not anot1cabfe 

Potantum 
-~• I Q I PQL 

698 I I 331 

618 I I 297 

400 
Yes fcontioue) 

No-Stec (accaptablel.__ 

No - acceotab~ 

Nltfo9en In - and 
Hitnllta 

=•n I 0 1 PQL 
0.33 I 8 I 0.47 

0.36 I B I 0.48 

0.75 

~~--

No ~ acceotable 

WCH-499 
Rev. 1 

Iron 
ffll'tl lfl'l IQ I '"" 24500 I I 16,L 

15400 I I 14.8 

5 
Yufeontln~ 
Yn lcalc RPD) _ 

45.6"-' 
Not ~ le.able 

Silicon 
m ... 1r .. I Q I PQL 

414 I I 1,66 

218 I I 1.48 

2 
Ye:, (<:On1inu• > 
Yes fculc RPO} 

62.0% 
Nol · cablo 

Suttate 

~n l Q I ~·· 13.1 I I 2.4 

11 .6 I I 2.4 

5 
Yee continue 

No-S~l~~..L 

No--tot,le 
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CALCULATION SHEET 

Wt~%:,, ~~r:;ram't" £p o-. OQ/12111 
Project 100-0 and lOO·H Remedial tnveslkzalion Job No. 14655 

Subject 100-0 ano 100-H Remedial l"""'lliaalion Relative Percent Dtffer"ena! (RPOl Catcutanons ~~--

Csle. N:o. 01 OOX-CA,-VOOS6 
Chocked H. M. Sulloway fi1!:J. ( 

o, ., . ; 

1 

10 
11 
12 

13 
14 
15 

16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
2S 

27 

28 
29 
30 
31 
32 
33 
34 

35 

38 
7 

38 

39 
40 
4 
42 
43 
44 

1 

Duotk:.ate L.. ...,_Is - CT&29 lnte,v.1I 2 So;t s«m ... &.• 

Sampling 5ampk s.,.P'- Poiaa$ium...W 

At•• Numb« Da1• ocuo 0 MOA 
C7629:l-002 8273H4 11/4110 11.2 I I 0.464 
C7629; Hl02 

B273H5 11/4110 10.8 I I 0.884 
OUP 

An.atw1e: 
TOL 0.5 

~Jg~r--
_ __y~onth'llJe) 

Duplicate YH -(Cale RPD} 
Analysis 3.6'14 

Difference > 2 TOL? Not annticable 

Sampling HEIS Samolo Aluminum ...... Number Oat• Q 
C7629: 1-002 B28586 11 /4/10 5440 I I 5.15 
C7629; 1-002 

B285B9 1114110 5460 I I S.14 
OUP 

Analwia: 
TDl 5 

1-=~i:~? Yu.(continua} 
Ouplicate Yes calc: RPO 
Analysis 0.4% 

Dff!&fence > 2 TOL? Not• Ille 

5"'npli111J HEIS Sample c._, -· -i,., o ... " POL 
C7629; l-002 B28588 1114110 12.7 I I 1.03 
C7629; Hl02 

626589 1114110 11 .B I I 1.03 
OUP 

A : 
TOL 1 

8oth>P0l? -··---~::-i~~t~~6t-Dul)kate __ Bottt~:,g~-
Analysn; . 7.3'14 

O1fferenea • 2 TOL? Notaot>llcable 

S-pllng Samplo Sample PhOsphonn - Numb.r 0.1• mQ/ko I Q I PQL 

C7629; Hl02 B28Sll8 1114/10 524 I I 51 .5 
C7629; l-002 I I OUP 

B2858S 11W10 540 5U 

Anahrd4.: 
TOl 100 _,, ts continue 

Ouplcate Both >5x.TDL? Yea (c.ilo RPO) 
Analysis RPO 3.0% 

tenee>ie. r..,,._r Notappheable 

Radfum-221 

0 IIOA 
o.367 I I 0.086 

0.4,0 I I 0.134 

0.1 
YH (l!C)tltinu•) 

~stoo ~-1-

No ~ acceotable 

NMnk: 
ma/Ila 0 POL 
1.24 ,.o~ 
1.32 I I 1.03 

I 
Y~~Ji:?ntinue 

No-c:., ..... .., ,acce 

No-• 

He:uva._nt chromium -~- '" PCl 
0.95 I I 0.51 

0.53 I I 0.51 

0.5 

~ ~sMeoo,1nue.1 

No-• .. 
Potasatum 

mnho I Q 1 PQl 
562 I I 412 

643 I I .,, 
400 

as contjnua 

No-SIOD la_..) 

No - acceptable 

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

Radium-22S Total Utanlurn ·-~-~-" 
nCj/o 0 "°" uaro a MOA 
0.571 I .I 0.146 o.995 I I 0,122 

o.465 I I 0.260 1.06 I I 0 .122 

0.2 , 
Yes (r..ontl1'l!!i_ Yeo (continuer} 

f-~l!'X!Ptabl,o) -~S"'P (a<:eefl'_~ 

No • jr.r.nntable No - acceptable 

Barjum Berylllum Boron 
0 POL m 0 = m C = 

_ 2LLt--~L ,_Q,140 I B I 0.21 0.571 B_t-2.06 

45 .5 0.61 o., 57 1 a 1 0.21 0 .613 I B 2.06 

0.5 0.2 2 
Yu continue No-Su,c •~_j_ - ~p (accoptablo 

. Y~l~!~RPO 
~1.11% 

Not aDOlicab)e: No-a No- blo 

Iron LNd Lkhium ~- " PQL nuuvn I Q I PQl m,.,.,.. I Q I PQL 
13400 I I 20.6 1.94 I I 0.52 5.59 I I 2.57 

13100 1 I 20.6 2.13 I I 0.51 e.1a I I 2.57 

s 0 .5 2.5 
Yes continue Yu {cootlnu•J Y~• (continu.!) ____ 
Y.s(ca.~R.POJ No-Sia~ aeceotabJe No~~ 

2.3% 
NotaOOliea~ No • acceotat:,le No • acceot;!llblo 

SUtcon Sodium Stronti~ 

mn11<• I a I PQL m-• I 0 1 PQL mnnrn l QI POL 

269 I I 2.06 .. , I I 51.5 24.2 I I 1.03 . 
382 I I 2.06 396 I I 51.4 27.6 I I 1.03 

2 50 1 
u ~conunueJ Y•s: (cont nue Yea continutJ 

Yes {Cale RPDl Yea ftalc RPO} Ya.s (ca!c RPO\ 
34.7" 20.9% 12.8% 

NOta£KMtcaDl8 Not blo Not eaDIO 

o.,. /'-, If Rev. No, ='1 •/( 
StM«t No. 5 ot'41 

Cadmium Calcium 
mn/l(o a P<ll m a Pel 
0.070 a 0.21 g_¥) -i- 103 

0.072 I BI 021 5310 ·, 103 

0.2 100 
No-S •~Le-- _Y.!!JE_Otltinue 

Ye.s('41:~RPO 
Ci% 

No -a= Nola blo 

Magne ..... M1ng.,,._ 
~- 1 a 1 PQL fflnlltn I Q I PQL 
3600 I I 77.2 216 I I S.15 

3610 I I 77.1 206 I I 5.1• 

76 6 
Yu (continue) I Y~s {continu•} -.,_.J.!.ti~lc R.POJ Yn{calc RPO 

1.9'14 4.7'14 
Not 81'lhicable Not aoollcable 

Vanadium Zinc 

m""'• I a l PQl mftllrn IQ I PQL 

38.2 t-· I 2.57 26.7 I I 10.3 
39.o .. I I I 2.57 27.9 10.3 

2.5 1 
YH, eontin&ffl Yes cont n~• 
Ye& fcale RPO) Y.slcalc ~PD) 

2 ,1% 4.4'14 

""' Nol ... 

Chromium 

m a PQL 
14.7 I I 0,21 

8.65 I I 0.21 

0 .2 I 
Yea conti~tl!J_ 
YH {calc RPO\ 

.!51.8'% 
Nota 

Molybdenum 

l'nl'IIIH'I I Q I PQl. 
1.21 I B I 2.06 

0.545 I B I 2.06 

2 
~...§!2pJ~.e!!~ 

No • aCOl!lotable 

Chloride 

"'""'" I a I PQL 

0.7 I B I 2.5 

0.6 I e I 2.4 

2 
No-~tooaa:e 

NO • acceplaDle 

Cobak 
m 0 1 PQL 

5.07 -1--;:;--4.64 I 06 

2 
YH ec1r1tinue:) 

No-S100 •~L 

No-

Nk:ul 
(l = 

10.4 I I 4.1!_ 

7.57 I I 4.11 

• 
-~~j~~~~, 

No • acce table 

Nitl'QflM ln Nitrtt• and -""""" I Q I PQL 

0.35 I e I 0.51 

0.49 I I 0.48 

0 .75 

• 
No-• 

Sulfate 

..,.,.. I a I .. , I I 
9.0 I I 

5 

WCH-499 
Rev. 1 

PQl 
H 

2.4 

ts conttnutl 
No-Sloe> (acoeptablel 

,..,_...,. 
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CALCULATION SHEET 

W•=«':~[.'t!n4:!'h' ~~ Cate OQH2J11 
Proje,ct 100-0 and , 00-ti Remedial Investigation Job No.~1~<655~--
Subjed 100-0 and 100-H Ret'nediel lnvesttgatk>rl Rdatfve Pcrt:ent Difference (RPO} Calrulatlons-

1 Ou Ji<=ate An ls • C7a30 ~al 2 Soll 

13 S.mpUng HEIS Sample 
14 - Numt,e, 0 ... 
15 C7630: 1--002 8281<'16 , 1,11,0 

16 C7e30; f-002 B28KV7 111rno 
OUf' 

17 '"' 18 
19 
20 

~mpmg Sample Sample Pot....utn Silk::on - Numbe, o ... m,.n,,. I Q I POL ma/to I Q I POL 
37 

38 

39 
40 
41 
42 
43 .. 

C7630: 1.002 
C7630:l-002 

DlJP 
A.nalvtia: 

_,. 
Anafy,is 

B281<V6 1111/10 

B281<V7 ,,11110 

TOL 
> 

8oCt'l>SXTDL? 
RPO .. 

&43 I I 316 453 I I 1.58 

4l>J I I 282 434 I I 1."41 

400 2 
H, continue Tn contlnu. 
~ tacceptable) Yes (calc RPO) 

4,311, 
No -. NOi 

45~---r---~---~=-~=~~~-----~ 
46 Stunpl;,g SamplO 
47 ArN Number 
48 C7630: l-002 82.SKVB 

~g C~-OOl B28KV7 

50 .-.na ii: 

~1----r-~-,;-:,=:i~c==~=~~~~~~!~~~~~l=iii~~~~~~i~3 53 OUplicale :_, 

~L_,.,,._:.-s;_·•:__t:~!!i!~!11Ql;r:::t=!§::~~~=r=1§:::!2!i!ii!i~:=l 

100-CYH Remedial Investigation/Feasibility Study Data Quality Assessment Repor1 
June 2012 

m••• Q I PQL 
m I 39.5 

347 I 35.3 

50 
YU conlinu. 
YH (calc RPO) 

14.9'% ..... ... 

Cale. No, 0100~V0056 , 

Chocked H. M. Suloway ~I l} 

St,ontium Tin 
m= • I a l PQL q1Dlka I a I POL 
23.6 I I 0.79 2.22 1_!3_1 7.91 

2•.1 I I 0.71 2.05 I BI 7.06 

1 10 
Yet (conunue) aoce 
Yu Jc.;11le RPO) 

4.6% 
NOU NO •aGOeS)taOl8 

Rov'rJ;~~/r~fi{ 
ShNt No. 16 of 41 

7.2" 

13,7 

No-acce able 

Vanadium Zlno 
....... w .. I Q I POL -~•IQ I POL 

61.7 I I 1.96 31 .0 I I 7,91 

56.6 I I l .76 34.6 I I 7.06 

2.5 1 
Yes contbwe YH cont n1.1e 
YGS (~lcRPO) Yes(c.ilcRPO} 

9.0% 11 .0% 
No1 .... . 

Chloride 
m•~• Q I PQL 

0.8 Bl 2.4 

0.7 •I 2.7 

2 

No- ... 

••=ldo 
n,Nwn I Q I POL 

0.6 18_17,-
0.3 I B 2.7 

5 
KU 

No -

WCH-499 
Rev. 1 
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1 

6 
7 
8 
9 

10 
11 

CALCULATION SHEET 

W•=:'or"rr.'ae':Z!" f!? D.ate 09/12111 
Project 100-0 and 100-H Remedial lnvestigetlon Job No. 14655 
Subiect 100-0 and 100-H Remed~ lnvestiaatlon R.efal!ve Perce11t Difference {RPO) Calculations ~=---

Duo l}cata Anatvslt - C7831 lnt•tv•I 9 Soil SamtwAC: 

Sample Sample Potasslum--40 R.id141'trn& Total Uranium 
S..ml)l ing rctwamicall 

Area Numbe< Date 0 IIIOA 0 MOA 0 MOA 
C7631:l--008 829J26 2116111 14.8 I I 1.23 0."05 I I 0.214 1.16 I I 0.128 
C7631; 1-008 

829J22 2/16111 13.6 I I 0 .744 o.569 I I 0.198 1.30 1 I 0.128 
DUP 

Ana : 
TOL 0.0 0.1 1 

~~~? -H:: VO Yea contlnueL Yu continue 
Dup!icole N ~\ NA.._..__ {a,.rAN,:u,u.1 I 
Analysis I RPO ·"" I 

I Oifferenc:e > 2 TOL 7 Not aooltcable No . -.r..,,,table No• a,-r-.ui.ble I 

Cale. No. 0100X..cA-V0056 ~ ,, 
Chochd H. M. Sulloway J;,i) .$ Rev.No.~/,,-· 

Oat• · )J 
ShNtNo. 41 

12~---~---~---~--- - --~------~------~-------~--- ---~------~-------~------~--------, 
13 Sampling 
14 ,.,,. .. 
15 C7631: 1-008 

16 C76~t~--008 

17 />N 

HEJS 
Number 
B29J16 

821lJ01 

Sample 

Oat• 
2/16/1 t 

2/1611\ 

::1.==7~;~]~!il!?'!;=.~==-1f=-~=t!~~~~j.~i~==-J,==-..;~~ffi~A:~~~~b+=~~~~'-=-=Jf--~-"~J}},J,,,~=~}J"'-;"-=}f--} __ ~_ ~-~-eJ_ ~- ~-"iP._ ~-~-!f.~-:..1f--=-::;JJJJ,},i~iJ,__=_=Jf--=_ =.J}J}=c~=~""~'t-t-=::~+;;~;:~i~~~~~~t;:.-;..=+~=-=;,~~~~~~~~(::..~~ 20 
21 
22 
23 
24 S.mpllng 
25 ..,.. 
26 

27 

28 Ana 

:r---.---=a;;;;:-::o,o-;;---+--;;::-;:-::'::;:c:::.--+---,=,5=;[iJ;~~~~~~~[i==~~6=.-+--o-:c:-;c:::==-;-_ ;+--l'"2.=.::.=r7==::rlc---=..:::=::----t---;;,;;;-;;:;:;:;;:=-t-v::::-r;':;c~;;;--j 
31 "-' 
32 

:'-----'----"====e....c=-J_........:====--'--........:===='--..J...-===="---'--....!!"'-""-""="--'-........:= 
3S 
36 
31 

38 

39 
40 
41 
42 
43 
« 

sampling ..,.. 
C763"t; l-008 
C7631: l-008 

DUP 
/>NI-•: 

Oupllcate 
Analysis 

Sample Sample 
NLWnbof Dato 
B29Jl5 2/16/11 

829J01 2/16111 

T0L 
> 

Both>5xTDL? 

RPO 
"""">, 

SUicon ~lum 
maika I Q I PQI. m""'g QI PQL 

463 I j~::·-· 22\ I 42.8 

491 I 19'1 -···1 45.7 

2 50 
YH (conunueJ Y .. (continue> 
Yes le.ale RPO) _No-51oc(""""'"81>1e) 

5.9% 
No-

100-DIH Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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Strontium Tln Vonodl..n 

"'""'" I Q I PQL man.a I QI PQL ma/ka I Q I POL 
30.9 I I 0.86 2.01 I s.,. 8.56 47.4 I I 2.1 

15.7 I I 0.92 3.06 I B 9.15 38.7 I I 2.3 

1 10 2.5 
Yos continv.) l'KJ",,;ltop {accepl<IOleJ Yes {continue 
Ysa(~lcRPD) YH (~lcftPDl 

65.2¾ 20.2% 
NOt •pplicebkl NO•a NOia e 

Zinc CN-•de Sutfa1• 
moil<a I Q I PQL mo/ko I Q I pQL """"" I Q I PQl 

31.7 I I s.oa 1.6 Is I 5.6 19.8 I I 5.8 

24.4 I I 9.15 2.0 I 0 I 5.6 5.6 I I 5.6 

1 2 5 
Y•• continue ~ --- H (continue} 
Yes. Cca1c RPD} No-Stop r.,...._,table• 

26.0% 
Notapp<lcable NO• !Obie cs · assess urther 

WCH-499 
Rev. 1 
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CALCULATION Sl-!EET 
W,,,hlnoton Ck>swt tftofon1 o:--, 

Originalo, P. L. Benjamin 12 Date 09/12111 
Project 100-0 and 100-I-! RemedJaJ Investigation Job N<>. 14655 
Subject 100-0 and 10().H Remedial lnveslklallon Relative Porcent Difference (RPOJ ca1cu1ations ...;.:.='---

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

1 

2 

3 
4 

5 

6 
7 
B 
9 

10 
11 
12 

13 

14 
15 

16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

27 

28 
29 
JO 
31 
32 
33 
34 
35 
36 
37 

38 

39 
40 
41 
42 

43 
44 

Duollcats AnaJuoJ• - C7839 Interval S Soll Samples 

Sampling 
Samplo s.,,,p1e Potanium-40 

A,9 Number Date ocua I Q I MDA 
C7639; 1·005 B298Y7 1/20/11 10.8 I I 0.92? 
C7639; ~005 

B29C08 1/20/11 9.79 I I 0.8'17 OUP 
Ano.I ..... , 

TOI. 0.5 
I Both> POL? Yes /continLie1 

Duplicate I Both >SxTDL? Yes rcalc RPDl 
Analysis I RPD 9 .8% 

Difference > 2 TDL? Not aoolicable 

Sam piing HEIS Sample Aluminum ...... Number Date mnnrn I Q I PQL 
C7639; 1-005 B29BYO 1/20/11 ::-t·· i 3.32 
C7639; 1-005 

B29C06 1120/11 4.01 DUP 
AnalVSI•: 

TOL 5 
I Bolh > POL? Yu; (c-ontfnue} 

Duplicate - >5•TDL? Yn (caJc RPO) 
Analysis ····--RPO 9.:5% 

I Difference > 2 TDL? Not.lU'ln1ir.s:u- e 

Sampling HElS Sample Ccl>ait ...... Number Data mntkn I Q I PQL 
C7639; t-005 829BYO 1/20/11 4.76 I I 1.33 
C7639; 1-005 

6.39 I I DUP B29C06 1'20111 1.80 

Anal\19la: 
lDL 2 

r-· Both > POL? Yes lcontinuel 
Dupl!Cate --Bo-th >5<TDL? No-Sioo ~1)1-~.L 
Analysis RPO 

Difference > 2 TOL? No - acceotabte 

Sempllng s ... p1e S-pl• Nickel 
AAa Number Data ma/l<a I QI PQl 

C7639; ~005 B29BYO 1/20/1 1 12.6 I I 2.65 
C7639; l-005 

829C06 1/20/11 27.6 I I 3.21 
DUP 

AnalVlils: 
TOl. 4 

I t,0th > l"UL? Ye& (continue) 

Duplicale I Both >5xTOL? No-Stop (acc_"l'~~L 
Analy,;is I RPO 

I v mcrence > 2 vl.? Yes • assess fUMer 

Radlum-226 

oCi/a I Q I MDA 
o.405 I I 0.207 

o.444 I I 0.11 6 

0.1 
Ye• (<ontin~J 

No-Stoo_j~OC~_!IL 

No • acceoiablo 

Ar.sonic 
mn/ Wl't I Q I PQL 
1.53 I I 0.66 

1.64 I I 0.80 

1 
Ya, 1eonti11ue} 

No-Stoa <~=El~~---· 

No • ec.ceotabte 

Copper 
=/kn I Q I POI 

11.1 I I 0.66 

26.4 I I 0.80 

1 
Yes fcontlriue) 

___ Yes (colc RPt>) 
81.6" 

Notaoollcable 

Pho ..... rus 
ma/ka Q PQL 

483 33.2 

612 40.1 

100 
Yes tcontlnu&J 

_ No-~acce_l)lable) 

No •ar~table 

100-D'H Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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Radlum-228 To!JII beta Total Uranium ,-: ........... ,. ,_ fchemical\ 
oCUo I Q I MDA ~ a.n Q MOA ua/a I Q I MDA 
o.sss I I 0.478 3.98 0.241 0.801 I I 0.107 

0.587··· 1 I 0.2n 0.324 0.227 o.783 I I 0.107 

0.2 1 1 
Yes fcontinuel Yes. (cootinu•) Yes (continue) 

--~-S~J~~e-~~- . _ No-StoeJ;>ocaptable) . N<>-Sto~~~ 

No • accepmble Yes ~ assess turther N<> • acca,table 

Barium llerylllum 11-1..,,uth 

ma/ko IO I PQL -••ko I O I POL -•™• I O I POL 
60.9 I I 0.33 0.125 I B I 0.13 0.403 I B I 6.83 

77.S I I 0.40 o.1ss I I 0.16 0.598 I B I 8.01 

0.5 0.2 10 
Vt$ (contlnue\ No-Stoa <~~.l.. . .. ~....!!'2..~_eL 
Yes fcalc RPDl 

24.0% 
Not aoollcable No- a,...l"'An!abJB N<> • acceotable 

Hexavilkmt chromium Iron Lead 
~•n I Q I PQL ,nn,•n t Q I POL mftl•n I Q I PQL 

0.45 I B I 0.50 14000 I I 13.3 2.39 I I 0.33 

0.41 I B I o.50 ,aooo I I 16.0 2.51 I I 0.40 

0.5 5 0.5 
No-Stc~.J~""l'_t;l_ble) Ye~ <<:ontinuel YfJ"!J f<:ontlnue) 

Yes /calc RPDl No-Sto<? .. l~_!.allleL 
23.7% 

No • accootable Not api,licabte No • acceatable 

Pcanlun, SIiicon Sodium 
ma/ka al PQL ma/ko I a I PQL ma/ka I Q! PQL 

768 I 265 485 I I 1.33 405 I I 33.2 

799 I 321 862 I I 1.60 540 I I 40.1 

400 2 50 
Yes (continue) Yes {contim.lo} Ye• (COJ1tin1.1e) 

No;-§tOll (&CC!flabl~ Yes{i;ok: RPO) Yes (colc RPO) 

56.0% 28.6% 
No • arr.l'N'ltable Not aoclicablE Notann1K".,mu>: 

Boron 
mo/ka I O I PQL 
0.793 I S I 1.33 ____ 

1.2:! I a I 1.60 

2 
No-S~~e!;!_lllej_ 

No • accectab1e 

Lithium 

~n IQI PQL 
6.61 I I 1.66 

7.54 I I 2.00 

2.5 
Yet- {contlnu6) 

-~S_t~~~~ 

No • acceo13ble 

S1ronvum 
mg/kg I a PQL 

18.0 I 0.66 

i<J.5 I 0.60 

, 
Yee {continue) 

Yes (calc RPO) 

13.0% 
Not applicable 

Rev. No. o ~ , I, 
001. --;:;151{( 

Sheet No. 8 ol 41 

Cadmium 
m"m, ... I 01 Pot 
0.058 I 8 I 0.13 

-~:~Is I 0.16 

0.2 
No-St~ (acc~lable) 

No • ~rontable 

JWagneslum 
n,nnrn f QI PQL 
3020 I I 49.8 

4080 I I 60.1 

75 
Y'!!..(continuej 
y.,. lcalc RPDl 

29.9% 
Notanni.r,,.,,,,,.,. 

Tin 
mg/kg I a I PQL 

1.25 I BI 6.63 

1.6, I a I 8.01 

10 
1'Kl".:"lt0p (acceptable) 

No •aCC<11Jtablo 

Calcium 

m•™• I Q I POL 
3210 I I 66.3 

"'"~ 1 I 80.1 

100 
Ye.s tcoolinuol 
Yes Cc.ale RPO) 

24.1% 
Not acolicabie 

._..,..., 
~ka I 0 1 --221 I I 3.32 .. 

276 I I 4.01 

5 
Yes lcontlnuel 
Yes (c~c RPO} 

22.1% 
Not anDlic.able 

Vanadi\lln 
mg/kg I a I PQl 

41.1 I I 1.7 

52.3 I I 2.0 

2.5 
Yes. (con11nuo1 
Yu(eak RPD) 

24.0o/a 
Not applicable 

WCH-499 
Rev. 1 

Chromium 

~™• I 0 1 PQL 

20.1 I I 0.13 

37.6 I I 0.16 

0.2 
Vos tcontinue\ 
Ytslcalc RPPl 

t,D.7% 
Not :mnlkable 

Molybdenum 
~n Q I PQL 

1.55 I I 1.33 

2.23 I I 1.60 

2 

~s•~~=';~c 
No - ac.-a.ntable 

Zinc 
mg/l<g I Q I PQL 

31 .9 I I 6,63 

36.6 I I 8.01 

1 
Yes ccontinueJ 

Yss (ca lc RPO) 

13.7% 
Not apptfcabfe 
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2 

3 
4 

5 

6 
7 
6 
9 

10 
11 
12 
13 

14 
15 

16 

17 
18 
19 
20 
21 
22 
2'J 
24 
25 
26 

27 

28 
29 
30 
31 
32 
33 
34 

35 

36 
37 

38 

39 
40 
41 
42 
43 
44 

Duollcate Analvsl$ • C7640 lntarval 3 sou Samoru 

~ampllng Sampill Sample Potanium~ 

Area Nwnbe.r Date oCUa I O I MDA 
C7640; 1-003 B29C96 3/14111 12.1 I I 0.467 
C7640; Hl03 

B2!lCD5 3/14/11 11.5 I I 0 .748 DUP 
Anal"""': 

TOL 0.5 

r------:~h ::-r°ci1 ·-·-·- Yes Ccontinuc 
Duplicate --y9·5· catc RPO 
AnalySis RPO 5.1% 

Oiffef'MGe > 2 TOL? Nol aDOlicable 

sampUng HEIS Sample AJ umlnum 

Area Numb&r Date = •n I Q I PQL 
C7640· 1-003 B2!lC95 3114111 4910 I I 4.02 
C7640; 1-003 

B2!lCD3 3114111 5490 I l 3.64 OUP 
Anatvats: 

TDL 5 
8oth > POL? Yecs (continue) 

Dupl!cate ~-- Both >5xTDL? Yes lcalc -R°PD} 
AnaJysis RPO 11 .2% 

Difference > 2 TOL? Nota,.,,.,"""'ble 

SampHng HEIS Sample Copper 
Area Number Date ma/ka I Q I PQL 

C7640: 1-003 829C95 3114111 10.6 I -j-;00 C7640: 1·003 
B29CD3 3114/11 10.8 I ;;-

OUP 
AAalvsts: 

TDL 1 
Both> POL? Yes (continue.) 

D\Jplloalo Boll\ >SXTOL? Viti fcaJc RPOl 
Analysis ·---~ 1.9¾ 

I Oifferenoe > 2 TOL? Not aoolic:able 

S• 01pllng Sample Sample POCH.t-ium 

Areo Number Data ma/ko ! Q I PQL 
C7640: 1--003 B29C95 3/14/11 858 I I 321 
C7640; 1--003 

B29CO3 3114111 792 I I 308 OUP 
Analwla: 

TOL 400 
I Both> POL? Ye-s lcontlnufl} 

Duplicate I 80th >5xTDL 7 N<>-Stnpi'!!":'!e_~ 
Analysis I RPO 

Dinereoce > 2 1 uL? NO • accernabla 

Radium-226 

oCl/o I O I MDA 
o.o1J1 I I 0.1!15 

o.355 J I 0 .101 

0 .1 
~--· V:et; ~ontin~L_ ___ 
No-S!f>e.L~labl!>L 

No -ar.r.ffl"l table 

ArNnic 

m"r.,.,. I Q I PQl 
1.54 I I 0.80 ..... 
1.43 I I o.n 

1 
Ye.sfcontl~ 

No-Stoo (a~)_ 

No • :arN•N<>ble 

Iron 
n,"'rw" I Q I PQL 
16000 I I 16.1 

,ssoo 1 I 15.4 

s 
Yes {eonUnue:} 
Ve!S (C!l.!£.~ffil__ 

1.3% 
Nol aoDlicable 

Silicon 

= • I a I PQL 

353 I I 1.61 

412 I I 1.54 

2 
Yes (continue) 

Y•• (care RPO) 
15.4% 

Not applicat»e 
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CALCULATION SHEET 

Tot3' Uranium , ____ , __ ., 
" " ' " I Q I MDA 
1.09 '---,~ 0 .95 I o.,,9 

, 
-····· Y&:sjcootinl!_e) . 
_ !!o-St<>p~~ 

No -aCT'.-uabte 

Barium 

M"'"'" i 0 1 PQL 
53.6 I I 0.40 

56.5 I I 0.38 

0 .5 

----~;; ~:ti;~~-
5.3% 

Not aDD14cabfe 

Leed 
-~• I O I PCJL 

1.l!S I I o.,o 
1.90 I I 0.38 

0.5 
Yes (COJ'\llm.tttl 

No-St<>...e1~.E!!@= 

No - acceotable 

Sodium 

mo/kn I a I PQL 
277 I I 40.2 

328 I I 38.• 

50 
Yes continue} 

Yn {calc RPO) 
18.9% 

Not ap!llk.able 

C~ c. No. 01 OO-CA-V0056 , 

Cheeked H. M. SuDowaxi_-fiit 5 

116/ylllum Boron 
m ... r .... I a I PQL m.,. ,w,. I Q I PQL 
0.179 I I 0.16 0 ."33 I BI 1.61 

o.1ss I I o.,s Q.428 I B I 1.54 

0.2 2 
_____ ..Y..!.~(e:ontloue) _ ...J!~ (a<:<eptablel 

No-S!oo {;!£~~~1 

No• acceotable No • accaot.able 

Lithium Mag MsJum 
mDlko 0 PQL m 0 PQL 
5.83 I I 2.01 ~s:: i ·-1··-::: ... 6.76 I I 1.92 

2.5 75 
Yes (continue} Yo5 (continue) 

- No-St<£.~.!~- ~carcRPD) 
7.3% 

No • acceotable Not aoolk.able 

Strontlum T, n 

""""" I a I l'QL malko I Q I PQL 
21 .5 I I 0.80 1.03 I BI 8.04 

25.3 I I 0.77 1.49 I BI 7,69 

, 10 
Yes continuel N<>-SIO!> (aceeptai;.) 

Yes (calc RPO) 
16.2¾ 

Not appl!cabJe No • acceptable 

Cadmium 

rna/ka I Q I POI. 
0.069 I B I 0.16 

0.056 I B. I 0.15 

0.2 
No-Stoe {a~blel 

No• ble 

MangaNM 
m Q PQL 

f-• 223 I I 4.02 

224 I I 3.84 

5 
Yes feontinue) 
Yes fc.alc RPO) 

0 .4% 
Not aoollcable 

Vanadium 

fflnJKn I Q I PQI. 

4U I I 2.01 

41 .6 I I 1.92 

2.5 
Yes tcontinue) 
Yas (cnJc RPO) 

6.5% 
Not applttable 

Rav. No._.Q,_,4:/4 
Date-- --_,, i) , 

ShNt No. 10 41 

C.alelum 
m,.....,,.. I Q I PQL 
4420 I 80.4 

4330 I - I 76.9 

100 
__ Ye.!JE.or.t:i~uo) _ 

YQI fed-1C RPm 
2.1% 

Noto blo 

Molybdenum 
Q PQL 

0.257 I BI 1.61 

0.231 I BI 1.54 

2 
No-Stoo .{!lCOj>f>)"bl~L 

No - acceotable 

Zinc 

ma/l<a I Q I PQl 

32.7 I I 8 .04 

30.8 I I 7.69 

1 
Yes 1conUnueJ 

Yes (calc RPO) 

6.0% 
Not~k:abl• 

C~ romlum 
m .. w ... I Q I Dnl 

10.8 I I 0 .16 

12.1 I -I 0 .15 

0.2 

~-h1-~.Wrli----
11.4% 

Noto • 
M.icket 

mo/ko Q PC L 
10.6 I I 3 .21 

9.28 I I 3.08 

4 
-~·--- Yes tcofltirl\ltil 

No-Si!?J1J.a~..t~~L 

No • acceotab1e 

WCH-499 
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CONJ! 

M""'""" I Q I PQL 
5.33 I t--~!-
5.15 I 1.54 

2 
_ _ _r~~~!!l.~ 

No-S10<?, j>,~~Jl~ 

No - acceotable 

Phosphotue 
m t11kn Q POI. 

507 I I 40.2 

518 I I 38.4 

100 
YH (COl'\tinueL.-

- y .. l~S..&fil__ 
2.1o/. 

Nota!"lrlH<".-.le 
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CALCULATION SHEET 

Wuo=~TS:::,C, f~ Dat• 09/12/11 
Pro,t.ct 100--0 and 100--H Remedial l~tion Job No. -"14655='------

Cale. No. 0100-CA-V0056 ~ 
Chochd H. M. SuUowoy !~i..S Rev. No. 0 f ...-4 Dm--q I)// 

Subject 100-0 and 100-H ~cmediat lnve.stigatiM Relative Percent OifferMce (RPO) Colculalioru1 ShHtNo 2dof41 
1 DupHcate An• tv.ia - C7150 lnt..-val 9 SoiJ Samgle• 

4 C7850;~9 

5 C76~~-009 

6 AnafYSls : 
71 
8 
9 Duplicate 

10 Ane:lys~ 
11 
12 
13 S.mpUrtg 
14 ,.,.. 
15 C7850 · 1-009 

16 C785~~ 

17 Ana. ta; 

Sample S.mple Carbon-14 PotassllJJ'T)-,IO RMliuffl..22$ Radium•228 Total i,.ui u,an.ium-233/2.a. Uranhsn-238 

Number Date nCIIG a MDA nevo a MDA or.vn 0 MDA nCi/n 0 MDA 0 MOA Q MO.A o MnA 
827YY3 116/11 4.25 I I 3,68 9.76 I I 0.749 0.419 I I 0.165 0.516 I I 0.301 0.314 I I 0.29J o.430 I I 0219 0.430 I I 0..219 

B2T<X6 1ffl/11 • -68 I I 3.&J •. ,a I I 0.075 o.353 I I 0.086 o.43" I I 0.192 o.38. I I 0.243 0.421 I I 0.2,s o.477 1 1 0.2,s 

TOL 1 0.5 0.1 0.2 1 1 1 
I 8olh > POL? -+-i Yes (continua) Yes lcontin~ -f- Nn....~~;ntlnu.J ____ Yes.J.continu~) _ ____ Yu icontinue Yu ccntiriueL_ +--Yu~onlinua)_ 
__ 92!> ;~g.cc·o,0L 7,__>--'No--"'-'S=too.~~4-----·r ! !~~RPO •!"'8..P.iabicL - ~:~J!_~L _>,l<)~op_(!!_~!!!~l-f-~..§.1!?£L~~l._-t .... ~!?P..i~.'!'.~.J. 

I Differenee > 2 TOl? No • arraffl':lbJe Not &OO{ieeble No • ble No • acceotable No - ble No - acceDtable No - acceotable 

HEIS Sample 

Number Dot• 
B27YW1 116/11 

B27YVS 116/11 

18 TDL ,.i----..-~.,eo=,i,-::,-ap""cx."1,---t-~=c::':==--+--,,-,-,-'-=-.--t----.,=-:~=-.--t---,,,,.,-,c=~..,.,--t-,,,...,=-,-"'==.,,.-+-==cr'--c=.,,.--r--c,.,.,.-,-=s-..,.,---r--,,,,,-,-='=..,.,.-+--,,,.,,-,-==...,,.--; 
20 Duplicate Both :>SxTDLr -
21 Analysis RPO 
22 Difftotreocci > 2 TOL? 
23~---~~~~~=~~-~ 

24 Sampling 
25 Area 
26 C7850;l-OOO 

27 C78~~ 

28 Anal is ! 
29 
30 
31 O\lplieattl 
32 Analysis 
3" 
34 
35 
36 
37 

38 

39 

40 
41 
42 
43 
44 
45 

Sampling ..... 
C7850: f..009 
C7850: H:>09 

0\/P 

An•-= 

Oupble 
Analysis 

46 ampllng 
47 Araa 
48 C7850: l.OOQ 

49 C78~~:;oo9 

I 
I 
I 

HEIS 
Mu,,_ 
B27YW1 

B27YV5 

TOL 
80lh >POL? 

Both >5xTOL? ----RPO 
Di1ference > 2 L? 

S.mpi. Sample 
Mumhe< O•t• 
827YW1 116/11 

B27YV5 116111 

TDC 
=•PQi.7 

Both >5xTDL? 
RPO 

Utn&ren<::e>;l !UL 

Sample 
Number 
B27YN9 

B27YN2 

Sample 
0.10 

1/6/11 

1/6111 

Phosohoru• 
m,.111,. I O I PQL 

378 I I 33.7 

964 I I 38.3 

100 
uu1 continua: 
Yn (,;•le RPO) 

9.3% 
NOi a . 

50 Ana la: 

!~1---- ,-~TO=c;'a.,.,,~ -,-PQl.=7~-+-~~._;,,c......~..,....; 
53 Botl'I >5xTOL? 
54 RPO 
ooL:.:.::::.:::=-tJ0!!!1ff!!8f'OOG8~~•12::fTD!!t!J1~:C:::JiN~o:1• •~~-~:j 

Potassk,m 
m,.,..,. I QI PQL 

788 I I 269 

950 I I 307 

400 
es wotinue 

No-Stoo laccep~~) 

NO•a . 
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Silicon SodJum StTontivm Tin Vanadium Zinc 
...... .n.. .. I a I PQL malka I Q I POL molka I a I PQL mg/kg IQ I PQL malko I QI PQL ma/kc I Q I PQL 

424 I I 1.35 360 I I 33.7 20.8 I I 0.67 3.51 I BI 6.73 ss.3 I I 1 .68 39.9 I I 6.73 

a98 I I 1.53 050 I I 38.3 29.8 1 I o.n 404 I B I 7.67 .,.o I I 1.92 427 I I 7 .87 

2 50 1 10 2-' 1 
es coo11nuo Ye.s r.ontlnu!f filS continua "'•-~ccepta_ ... , Yes cont irn.1• •s- co"tlnu• 

Ya• (calc RPO) Veg tcalc RPO) Yu (Cale RPO) Yu (calc RPO) Yes (calc RPO} 

71.7" 57.4'6 35.o,j 8.0% 6.8% 
Neta Not Notap . NO- tallle Neta bie NOl appbca~e 

WCH-499 
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CALCULATION SHEET 
Wasllfrnltoa Closure Hanford (rJ 

Ot1glnator P. L. Benf!!min { Q Date 09/12/11 
Project 100-0 and \00-H Remedial lnvesligalion Job No. _1_4_65_5 __ _ 
Subject 100-0 and 100-H Remedia! lnve.sli11alion Relative Percent Dlt!erence (RPO) CalcUlations 

1 Du pUcate An "-'•• C7850 Interval 1Q Groundwat$r Samt>les 
2 Sampling 
3 Area 
4 C7850: 1-019 

C7850: 1-019 5 
DUP 

6 Anlllvsla: 
7 
8 
9 
0 
1 

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 

3lJ 

40 
41 
42 
43 
44 

Duplicate 
AnalysiS 

S,,mpllng 
Area 

C7850· 1-019 
C7850; 1-019 

0UP 
Analvsls: 

Duplicate 
Analysis 

Sampling 
Area 

C7850; 1-019 
C7850; 1-019 

O\JP 
Analvai•: 

Dup(icate 
Analysis 

::>amp!lng 
Area 

C7850; J-01 D 
C7850; 1-019 

OUP 

An""""'•: 

Duplicate 
Analysis 

I 
I 
I 
I 

I 

I 
I 

I 

Sm1ple 3.,,,pl• 
Number Date 
828013 117/11 

B28014 117111 

TDl 
Bot~> PQL? 

Both >5xtbL? 
RPO 

Difference > 2 TDL? 

HElS Sample 

lllumber Date 
828013 117111 

828014 117111 

TOL 
Both> POL? 

Bath >5~TOL'? 
RPO 

Difference > 2 TDL? 

HEIS Sample 
Number Date 
8 28013 117111 

B28014 1m11 

TDl 
Bath> POL? 

Both >SxTDL? 
RPO 

Difference > 2 TDL 7 

Sample Sample 
~umber Date 

828015 1/711 t 

828018 1/7/11 

TDL 
8ath>PUL7 

Both >SxTOL? 

RPO 
Difference > 2 TOL 7 

Aluminum 
UO/L Q PQL 

52.2 50 

35.9 8 50 

50 
N<>-Stoo_~~~!ej __ 

No • acceotable 

Iron 

ua/L I Q I PQL 
74.6 I I 50 

37.0 I BI 50 

50 
No-Stop (a~lab~J. 

No • aoceprable 

Potassium 
ucs/L I Q I PQL 
52<!0 I I 500 

5310 I I ~o 

4000 
'res (continue) , -----·· 

• .,r_ No-Stop_~.E._tabl~J.. 

No-a~Ne 

Hexavalent chromium 
mg/L Q PQL 

0.023 0.0037 

0.039 0.0037 

0.01 
Y•$ (CMtinoo/ 

No-Stop (accept.ablo2.__ 

No · acceptable 
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Barium !loron 
ua/L Q PQL U<'.ll'L Q PQI. 
78.4 2 19.2 10 

79.9 2 20.O 10 

5 20 
Yes fcontim.1e) Ye~ {contlnool 
Yes rcatc RPO) No-Stoe. t~~~PP.!?!!>1 ... 

Tii¾ 
Not aoalicable No • acceotable 

Magnesium M•n11aneM 
UQ/L I Q I POL ua/L I Q I PQL 

15800 I I 100 105 I I 2 

1saoo 1 I 100 104 I I 2 

750 5 
YP.s lcontinuel Yes (continue} 
Y03 (calc RPO] Yes {r.olc RPO) 

0.0% 1.0o/, 
Not apl)iicallle Nol =~cabto 

Sllicon Sodium 

unlL I O I POL ua/L I Q I PQL 
13500 I I so 1a100 I I 100 

13aoo 1 I 50 ,3aoo I I 100 

20 500 
'Yes (contlrn..!c} Yes (continue) 
Vos {calc RPO) Yes kale RPOl 

0,l'f, 0.7'f, 
Not onniicabla Not aOOllcable 

~e. No. 0100X·CA·V0056 1 c 

Checked H. M. Sullow/Jy i ltlJ':;, 
Cr <.i -

CaJelu,n Chromiom 
UnlL 0 PQL ua11 0 POL 

76400 100 33.5 2 

78300 100 31 .4 2 

1000 2 
Y11s (continue\ Y. es continue) 
Yes {catc RPO) -·--····Yu_(palc RPO\ 

0.1% 6.5% 
Nol ~~Ucable Not aoollcable 

Molybdenum lll lckel 

ua/L l_g I PQL ua/L I Q I PQL 
7.73 I I 2 6 .12 I I 5 

9.33 I 
r-··--2 5 .39 I I 5 

20 40 
Yes tcontinue1 Ye!J~_ntinuei 

No-Stop _(!!~t-~_I?!&_ - ~filsU~~L 
No• ac~able No - acceotable 

Strontium Vanadium 
unn I Q I POL ua/L I Q I POL 
390 I I 5 13.2 I I s 
391 I I 5 13.3 I I 5 

10 25 
Yes(cootinue) Vu (eantinu,,) 
Yes {c• lc RPO! No-Sloe (!l_cce_ptable) 

0,3% 
Nol acolicable No • acceotable 

Cobalt 
ua/L 0 POL 
0.642 B 2 --
0.533 B 2 

20 
Nc>-Stop{acceptable) __ 

No • acceotable 

Phosphoru• 

ua/L I Q I PQL 
12.7 I BI 50 

11.5 I BI 50 

100 
No-Stop (accep~ 

No • a=•llle 

Zinc 

ua/L I 0 1 PQL 
33.8 I I 20 

26.2 I I 20 

10 
Yes {continue} 

·--~~J~L~...&-
No • a,,,_table 

Rev. No. 0 Cl/ ,, . .,,,-,,, 
Date ----:;,t /~ ll 
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1 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

16 

17 
18 
19 
20 
21 
22 
23 
2 
2 
2 

4 
5 
6 

7 

CALCULATION SHEET 

W•~t;rZfof:~t"sZfa~ Yl? Data 09112111 Calo. No. 0100X~, 
Checked H, M. ~-#A,{_(, ;~:=~ ~:g:: ~:~ ~==::::::Relative Percent Difference {RPO) ea1rua:! No.~

1
-'-
465=5

---
OuoUcate Analwfs .. C7851 Interval 10 Soll Samot.s 

SampUng Sample Sample Potnslum--ta Radium-226 RadiLRn•228 Tritium lltanl1.1m-2331234 
NH Numbotr Dato ...r.:jhl 7 r'l IIDA nr.vo Q MOA nl'.Un Q MOA nCJfo Q MOA or.vn " MOA 

C7851; 1-010 B28\71 12/30/10 9.63 I I 0.319 o.395 I I 0.102 o.365 I I 0.271 4.99 I I 2.52 0.421 I I 0.161 
C7851; l--010 

B28163 12130/10 944 I I 0.797 0254 I I 0.132 0625 I 1· 0.283 7.oa I I 2.62 o.353 1 I 0.159 DUP 
Analua.l•: 

TDL 0.5 I 0.1 I 0.2 I 10 1 
Both> POL? 'Yea fconlinue\ I 'res {con11nooJ I Ye~ ,~ont1nuo\ I Ye~ {~ntlm.ff•:L_ Yes fcontinutjJ 

Ovp,'leate Both>ISxTDl? Yes fcalc RPO) I No-Stoo_~~~l- ~™!!i!'!l_ Nc-SIDp {a~l No-Stoo{aooeotable\ 
Af'\3Iysls RPO 2.0% I 

Oittereoco > 2 IDL? Not aoolicable I No- ar-.ra.ntabfe No - acceotaib1e I No • a,..r.nntable No - accectable 

Sampling HEIS Samplo AJumh,um Arsenic Barium e.rymum Boron 

Ar•• Number Datt = II<" n PQI. mnlkn Q PQL m Q PQL mru•n ! Q I PQL mo/ka I Q I PQL 
C7851 · 1--010 B280J8 12/30/10 7920 4.38 1.81 I 0.88 165 I I 0.44 0.263 I I 0.18 ::t:i 1.75 
C7851 : 1-010 

B260JO 12/30/10 mo I I 4.86 2.00 r· I 0.97 183 I ------, 0.49 0.210 I -, 0.19 1.94 OUP 
Ana'v&.i• : 

TDL 5 1 0.5 0.2 2 
Bo!h> POL? Yu (c0nti nue) Vos (contlnuel Yea {co11tinu1tJ Yes lcontinue) No-S to~.t•~~!J. .... 

Duplicate Both >SxTDL? Y_!~J.~.1.~ R'Pbl No-Stoo (arr.--. table) Vos lcalc RPDf' ___ No-Stoo@_~ble) 
Analysis RPO 0.0% 1.2% 

Difference :,, 2 TDL? Notann.11r-.iable No • arrAntabl'& Not aoo8cable No - an--.antable I No -ar.rPnr;:m•e 

Sampling HEIS Sample Coppel' Iron Lead Lithium Magneslum 
Area Number Date --- ikn l a PDl m D PQL m D PQL ma/ka Q PQL Q PQL 

C7851; H)10 B280J8 12/30/10 16.9 I I 0.88 18500 I I 17.5 2.56 I I 0.44 5.92 I I 2.19 4420 I I 65 .6 
C7651; !-010 

B280JO 12/30/10 17.4 I I 0.97 19800 r I 19.4 2.ss I I 0.•9 6.20 I I 2.43 mo 1 -, n.9 OUP 
e .Analvsts: 

2 

2 
29 
30 
3 
32 
33 

TN I 1 5 I 0.5 2.5 75 

~? 

I Yes i_contiriutt) Yas ,contlmJ4:} 'I I Yes kofltiOIJGl ~~D~~~ Yes continue 
1 OupUcate I YosJ.~w~'2~RPO\ Yes {ca:lc RPOl I Yas lcatc RPO\-~- Vas lcale RPDI 

AABl)'SI• I 2.9% 6.8~Ai I 10.7% 1.1o/. 
I Difference > 2 TDL? I Nota........,..,,.ble Not aootlcable I Not aooficabie No - acc:eotable Nol aootic:able 

Revoi::~ --¼k:lrr 
ShMt No. 2'l o(41 

Uranium-238 
o l IIOA 

0.231 I I 0,161 

o.374 7 T 0. t59 

1 
YMlcootinue""T 

No-S!EJ? .. ~ L 
No - acce t..ib~ 

Cadmium Calelum Cttromlum 
mn{kn I Q I PQL m-"'-- I a I PQI. m-"'- I a I PQI. 
0.106 I B I 0.18 4730 I I 87.5 21,3 I I 0.18 

0.101 I; I 0.19 4880 I ·1 97.2 19.6 I I 0.1 9 

I 0.2 frui l 0.2 

-·- No:§.!.op (a~ceitla~e) ~~--~=~~i~ ---~::f~~t~~o, ···-·-·· 
. ' 8.3% 

I No- .,,,.,.,_,table Nol a..,,_.,,,.,.ble ' Not a'"'"'1 .... "'bJe I 

ManganeN Molybdenum Nickel 
m Q PQL m n PQL ,nnfkn n pnl 

270 I I •.38 1.24 I BI 1,75 15.2 I I 3.50 

281 7 l -1.86 1.08 l a-[ 1.94 14.1 I I 3.89 

5 2 4 
I Yes {continue) I No-S~1~~.L_ ~~~=~ I Yes -icaJc RPO\~ 
I 4.0% 
I Nol annlicable No - acrPntaNe ND·• table 

34:~===...,...--=-...,,.,-,-~--=---,--,--~-~----,--:-,-,----r-----=---~---=--c----,---=-c---~-----;::-:------,--=,-,,,-:,---,----;:-:----, 
35 -""piing Sample Sample f--:-""'l"""l"-~,-+-J:."1"~"",,.,,.,--f--,,-~"""~=,-+--:;--'S~od~iui"m'-=-:--+--"'l''!"l~=-!--:-~,---=:,.,.-+--;:-->"¥"'="1""-:=---1--::---,"Zl::'no'i-=::--I 
36 Area Number Oat• PQL m kg Q PQL Q PQL 
37 C7651 ; 1-010 B260JB 1213<Y10 eo1 1.75 684 43.8 8.75 

38 Cr6S~~-010 B280JO 12/30/10 1.94 654 48.6 9.72 

39 Anal i•: 

40l-----i::=T=OjL~~~~=±=~~§~Lj=~~~§~=t~~§~~=±=::Y!~~so~~=±=~~~~~j:::1§:!~~~§i~t=~~§i!~Lj=~~~~~=1 41f Yes (contlnw es contJnuGJ et: (continue 

42 OupUeate No-Stop (acceptable) __ +-_ Y.:.;•::•c,(ea=lc:..:R.::P-=D:,_-!--Y'-'•::•.s{<::•::.:lc:..:R::.P.=D,_-+ _ __:..:c::..,c=..:.::.=._+-_ _____ -+--='-"'='-"-;,...,.- 1---'-==-'c,'-''-'-'--I 
43 Analysis 1.3% 4.5% 

44L _ __ ...J..._;==~:_!._~!,_...J..._~~~~•'----1-...!No=•~•oo=ept!!ta!Jble~-.L-Not~!Jap~p~lica~i~•--L_...!No.:!!!!.t!Jeppl~lca~ble"--_L.._!====-..i..-===="---'---"===:,,...--'--====--' 
45 
46 
47 
48 

49 

50 
5 
52 
53 
54 
5 

1 

5 

Sampling 7 S-pte Samplo 
NH Number Datt 

C7851: 1-010 B28000 12/30/10 

C785o!h!~10 I 8280C2 12/30l10 

Anaiwls: 
TDL 

~ficate r-~;~~1 
Analysis RPO 

Difference > 2 TDL? 

--U"'kn n PQL 
7.13 J 11 .1 

rn I JI 13.0 

20 

No-S.'2i!J!££!1' .. ~.!L 

No-a table 

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

CObolt 
m ... n.-.. I Q ! PQL 
6.98 I I ..... 1:?E_ 
7.22 I I 1.94 

2 
_____ Yes {continUtij ______ 

No-St<><>_(~~~ 

No· ,.,.,.....,table 

I 

I 

WCH-499 
Rev. 1 

A-24 



CALCULATION SHEET 
W,shlnaton Closure H,aforg .~n 

Originator P. l. Benjamin \'\.7 Date 09112111 
Project 100-0 and 100-H Remedial Investigation Job No. -'1'-'4"'65'°5"-----
Subtect 100-0 and 100-H Remedial Investigation Re!ative Percent Dlfferei,ce (RPO) Calculations , 

2 
3 
4 

5 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

Dunlicata Analvoia • C7851 lntarval 17 Groundwater SarnDl06 
Samp1tn11 Sample Sample Barium 

Ar .. Numb..,. Date uoll Q PQL 
C7851; 1-017 628085 1/3/11 104 2 
C785 I: 1-017 

DUP 
828086 1/3111 111 2 

Analvsis : 
TDL 5 

I Both> PQL? Yes lconti11uo~ 
Oup!lcate Bott, >5xTDL? v~s lca:c RPDi ... 
Analysis RPD 6-5% 

I Difference > 2 TDL? N-Otaoollcable 

Sam pllno HEIS Sampla Iron 

Area Number Date ua/L Q I POL 
C7851 · 1-017 B280B5 113/11 16.6 B l 50 
C7851: 1-01 7 

82808<> 113111 67.6 I 50 DUP 
Arn,lwi,: 

TDL 50 

Boron 
ua/L Q PQL 
19.B 10 

21 .1 10 

20 
Yes (continue) 

No-Stoo (accep1ablo) -· 

No • a<:ceotable 

Magnesium 

ua/LI O I PQL 
12000 I I 100 

12100 I I 100 

750 

16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

Duplicate I 
Both> PQL? No-Stoo(acceptable) .. ........ , __ Yts .~onth,ue) 

27 

28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

ii 

'I 

38 

Analysis 

SampUng 
Area 

C7851; 1-017 
C7851; 1-017 

DUP 
Anet-ls: 

Duplicate 
Ana!ysis 

Sampling 

Alea 
C7851 ; 1-017 
C7851: t-017 

OUP 
39 Anahlm: 

Both >5xTDL? 
I RPD 

···-
I Oiffe,ence > 2 TOL? 

HEIS Sample 
Number Date 
828085 1/3/11 

B28086 1/3111 

TDl 
I Both> POL? 

I··-··-· Bolh ;i~TDL? 

I Difference > 2 TDL? 

Sample Sample 

Number Dote 
B28087 1/3/11 

B280B8 1/3/11 

No - acceotabfe 

Potassium 
,.,,/L a PQL 
6320 500 

691)0 500 

4000 
Yes icon!louel 

No-Stoojacceplable) •. 

No• accesJtable 

~~avalent chromium 
mg/I., Q PQL 
0.008 0.0037 ·-- .. ---·-··-··--.. 
0 .011 0.0037 

40,_ ___ -.-___ TOL~-~=~--+-~-,..o_.o_,1_ --,----1 
41 .......... Botti_>P - -=Q=L..:.? __ -l-_ ~Ye:::•:.(,;;c.co..:.n..:.li-'n"-ue")--1 

42 Duplicate ········ ··· Bolh >--'5-'XT"'D'-'L;;.? ___ +--'-No..:.OC-S:.t..:.OP.__.,_rac_c_,_cec_ta_b_le,) __ _ 
43 Analysis RPD 
4,1,.__ ____ _.___,u=mer=en:.:cce:::..>;..:2..:T.:D::.:L:.:;?_...1...._ ..:No.:::..•..:ae=cep=tab=i;;e _ _, 
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Yos(cnlc RPDJ.. ...•.• 
5.7% 

Not aovlicable 

Silicon 
u<>/l Q PQL 

11400 J 50 

11600 j 50 

20 
\"t!s icontin~~i 
Yss rcalc RPDL ... - .. 

1.7% 
No! aoolicable 

Calcium 
ua/L Q PQL 

81300 100 ··-.. --, 
84800 100 

1000 
Yes continue) 
Y1l>s icalc RPO) 

4.2% 
Not aoolicable 

Manganese 
,.,.n I Q I PQL 
312 I I 2 

311 I I 2 

5 
Yos (continu<) 
Yos (i;,.lc RPO) 

0.3% 
Not anrllicable 

Sodium 
ua/1 a POL 

11700 100 

13000 100 

500 
Yes (contimwl 

.., ...• , . Y~s {c,,fc R?f;J 
10.5% 

Not ,mn !cable 

Cale. No. 0100X-CA-V005¥ . 
Ct,ecked H. M. Sultoway ..f ~I),) 

Chromium Cobalt 
ua/l Q PQL ,.,./L Q PQL 
18.9 2 0.703 8 2 , .............. -.~.-- --~------·--~--~--- ···--~---·--- ·--- --------
33.0 2 1.59 B 2 

2 20 
Yes (continuo) No·Stoo(a«ep1able) .. 
fss (calc RPD) 

54.3'/4 
Not aoolicable No• accentable 

Molybdenum Nickel 
ua/L I Q I PQL u~/l. I Q I POL 
13.3 I I 2 4.08 I Bf s 
11 .9 I I 2 4.80 

I s 1 ·-··; ···-· 

20 40 
Yes ··continue) No-Slop (acc,iptable) .. 

No-Stop Jac~eptabfeL. 

No • acr.m>table No • accMtabfe 

Strontium v anadium 

ualL a POL '"''L " ""L 
329 5 7.44 5 

340 5 8.16 5 

10 25 
Yos fconUnuol Yes {continue\ 
y_,.,, ' ~.a le Rf:'.Dl No-Stoo {~ceptablet _ 

3.3% 
Not ann<lcable No • accentable 

Rev. No._o tJ;fi-/t 
Oate , /':), I 
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1 

4 

s 
6 
7 
6 
9 

10 
1 
12 
13 

1< 
15 

1 

16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

7 

26 
29 
30 
3 
32 
33 
34 

1 

35 

36 
37 

38 

39 
40 
41 
42 
43 
44 
45 
46 
47 
46 

49 

so 
61 
62 
53 
54 
55 

Ouol~ Anatv.:. - C7852 I~ 7 Soif S.moJu 
Sampling Sample Samplo Carbon-1• 

Aro.a 1<....- o ... oCl/o I O I MDA 
C7852; l-007 B28034 117111 3.31 I _I 3.22 
C7852; 1-007 

828027 1f7/11 HJ I I 3.16 OUP 
AnatYSia: 

TDL 1 

!-=-~?~? ·---Duplicata 
A,i;,lysis 

- ~!t~ .. 1=.o.!!!!~~ 
No -~~ 

Difference > 2 iDL 7 No - acce1>tablt 

S«mpllng HEJS Sample Alumlnwn 

",.. Number o ... O J POL 
C7652· l-007 B26069 117/11 6370 I I HS 
C7852; l-007 

826047 1/7/11 6880 1· I 3.66 DUP 
Aneivm•: 

TDL 5 
~Both >PQL? _ Yc~--t~t[~.!!) ____ 

OU,,Ucatt, Boih•~xTOL? - Yes ':~.!£. RPDL _ 
Ar1,11i!ysis RPO 7.1% 

Differe('l(:.8 > 2 TDL? Not aooUcable 

Sampling HEIS Samplo HeJCwalent chromUTI ...... -· Oe1e -• J Q I PQL 
C7652· l-007 826069 117/11 0.26 IBI 0.52 
C7652; l-007 

8 26047 1m11 0.29 I BI 0.52 OUP 
Ar-..lYat&: 

TDL 0.5 
Both,. PQL? .. ~.l. 

~to llolh>!l.<TDL? 
Analysis RPO 

I Difference > 2 TOL? No - acceotable 

samp~ng 
Sample Sa:mpa. ~Ucon 

Area Number Dato mm•n I Q I PQL 
C7652· l-007 B28069 1m11 621 I I 1.76 
C7852; l-007 

B28047 117111 456 I I H2 OUP 
Analvsl.a: 

TOL 2 
8o1h > POI.? YH ~~nuel 

~ --~~ifi:>L 7 Ye•(C&k:RPC) 
"°"ly>ls . ----RPO 30.2% 

I Ditletenca > 2 TOl? Nol aook.;ble 

&ampliog sompi. Sampl• ACM•--· Numbot 0 ... =/ka a POL 
C7852; l-007 B28070 1[//11 6 .32 J 11 .8 
C7852; ~7 

828046 117/11 4.45 I J I tl.37 DUP -~ TDL 20 
Both >POL? Na-Stoo_~_b-~L 

ll\JpUoate r--~-~~§~iot) 
Anolysis RPO 

Ditferenot > 2 TOL 7 No - ac:c:eJ)(abSe 

P-••••-
DC Wa I Q I IIOA 
13.S I I 0.379 

12.6 I I G.605 

0.5 
__ r~~,?OtlrN_I.!)___ 

Ye-s {cah:l RPm 
6.9% 

Not,anDlll"".;tOIII 

....... nic 

mnn,., I Q I POL 
3.64 I I 0.89 

2.95 r I 0.71 

1 
~ '!:~1~~linut ) 
-~eJ~P~I:. 

No - aceeotable 

Iron 
ffl<VIIII I Q I POL 
11400 I I 17.6 

17600 1 I 14.2 

5 
Yes {continue) - VV$ (c:,;,k: R?O) 

1.1% 
Nof.al"INirl'lble 

Sodium 

ma/ka 1 O I PQl 

3}7 I I 44.5 

314 I I 35.6 

50 
Ye:s {ccnt i()t.lta) 

Yos (cak: RPO) 
i .1% 

Not2'1YV1r..:able 

100-CYH Remedial Investigation/Feasibility Study Data Quality Assessmenl Report 
June 2012 

CALCULATION SHEET 

Cale. No. 0100X-C/o,,VOOS84k 

6 Ch-Kked H. M. Sulloway ,f I 
' 

Radlum·226 Radiurn--228 Uraniurn--23'VT-U Uni.niun,,.238 
aCUa l O I MDA nci,'ti Q MDA 0 MDA OCUo 0 MDA 
o.so3 I I 0 .103 o .638 I I 0.251 o.se2 I I 0 .200 o.784 I I 0.200 

o.<!E9 1 1 0 .134 o.so1 1 I 0.267 o.625 1 I 0,206 0.5-44, I 0.208 

0.1 0.2 1 1 
YH eonttOUG Y~5=)ntlnu~l • ..,- Yes fconUnoe) Yu contlnue) 

~~~~.!>!!L --~P~"!"'...£.~- _-N.::s1:m~~L ~~~PJ~..L 
No • arr.ANab&e No•acc.eot.bk, No - accenranle No • acceotable 

Barium Beryllium 8oron Cadmium 

ma/ka I O I PQL =~ft I Q I PQL m,..,.,,.. 1 Q I PQL ffiNlltff I Q I POL 
51 .6 I I 0.<15 0 .202 I I 0 .16 :::--1-a-- ::::--- -0,076 I B I 0.16 

50.8 I ·-1 0.36 0.229 I I 0 .14 o.069 1 a 1 0.14 

0.5 0.2 2 0.2 
_ _ Y~~f!!WG~ Yu tccotimrel N<>-SIDo Caa:e~le! . No-StoD (ar.t"'Antabkt) 
--~~.le RPD) No-Slaa_L~tablo\ 

1.6% 
Not &DOlicabJe No -aCO!I No ~ ilCCl8GtJble No • acceotable 

Lead t.i thium Mo9noalum Manganese 
~- 1 0 1 = -=• I Q PQL 0 PQL Q PQl 

R · I 0 ,45 6.47 I I 2.23 4990 I I 66.6 259 I I 4.45 

7 I 0 .36 9.90 I I 1.76 5240 ,- I 53.3 261 I I 3.56 

0.5 2.5 75 5 
YH (cootJnvol YGS (eontllN.al Yas {continuo} Yo.s (eontinuol 
Yes <c11lc.: RPDl Na-Stoa~~- ·- Yegfealc RPO) Yu (calc RPO J 

3 .5% 4.9% 0.11% 
Not ,.,.,rv'lcabl• No - acceotable Not aoolicable Not aoolicable 

Strontium Tin Vanad~um Zinc 

=•n I Q I POL mnnrn I Q I POL ma/ko I Q I PQL -•• I Q I PQL 
24,3 I I 0.69 1.67 I B I 8.90_, ~::·1-··i 2.23 32,0 I I 6 .00 

24,9 I -, 0 .71 1.26 I BI 7 .11 1.78 32.7 I I 7.11 

1 10 2.5 , 
Yos (conttnuo) Na-Slap (a~) Y«a(COOtinuGl 'VG$Cc»nllnuo) 
YI>$ (Cale RPO~ Yn (calc; R°f>D) Vets feak RPDl 

2.4% 8.3% 2.2% 
Nota,..Nir11bfa No-aoce-m-•role Nola Not Snnlll'!inJe 

Rev, Na. hi 
5
, /1 o,,. -vr// Ill 

Shoat Na. ,24 dr 41 

Cak:Jum 

- ~ft I Q I PQL 
7180 I I 69.0 

6930 I ····· 1 
71 .1 

100 
Yu (continu.!l 
Y••l""lc RPO\--

3.5% 
Not a ble 

Molybdenum 
motko Q PQL 
2.19 I I 1.76 

1.oe I s-1 1.42 

2 
No-Stoa _\!.0£!2!~18) 

Na - a table 

Chlotidq 

malka I Q I PQL 
2,g I BI 5 

3 .1 I BI 5 

2 
No-SU>O {acceot~_L 

No - ~"'table 

Chromium 

-~ft I Q I POL 
12.2 -t I 0 .16 ___ 

10.3 0 .14 

0.2 
Ye& ('-ontirnio\ 
Y~• _leak RPD) 

16.9 V• 
Not cable 

Nk:kol 
Q PQl 

7.66 I I 3 .56 

8.09 I I 2.65 

4 
Ye'l. (continue) 

No-S\oo 1Ar.r.M"J11•blel 

No - acceeutbfe 

Nitnt• 

-ft I Q ! PQL 
12.4 I I 5 

12.3 I I 5 

2 .5 
Yes ~continue) 

~~__L 

No - aa:eotabte 

c-" 
m...nr., I Q I POL 
5.33 I I 1.76 

s .33 I I 1.42 

2 
Yes (contin ue) 

No-S~i•~?i!l..._ 

No- a ble 

Phacpl>«ua 
m Q PQL 

663 I I 44.5 

578 I I 35.6 

100 
Yu (continucl 
Ycu; Ccalc RPO} 

2.6% 
Nat. ble 

Nitrogen in Nitrita and 
Nltnr1o 

'""'"""' I 0 I POL 
2.73 I I 0.5 

2.66 I I 0 ,5 

0 .75 
YK(COt'l tinuo) 

~<>-510p (ii'?"'~ble) 

No-a--'"bitt 

WCH-499 
Rev. 1 

COppe, 
-.-.n.n 1 0 1 PQL 
9 .73 i ·-t-::::---10.1 

1 
Vq {continu a) 

~-....1.~1£Bf..~) __ 
3.7% 

Not• ble 

Po«aufum 
0 PQI. 

1160 1 - 1---~ -

12so I 265 

400 
Yo~ {continua} 

Na•StooC~L 

No-a..........,IGble-

S..lfo1o 

-ft I O I PQL 
21 .9 I I 5 

21 .7 I I 5 

s 

...::t~~iii) 
No- aooe 
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CALCULATION SHEeT 

1 
2 
3 
4 

5 

6 
7 
8 
9 

10 
11 
12 

\3 
14 
15 

16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

27 

28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

38 

39 
40 
41 
42 

43 
44 

Washington c1osui:e H"nford r,o 
Originator P, L Benjamin \''Q Date 09/12/11 

Project 100-D and 100-H Remedial lnvestiga~on Job No. _1_465=5 _ _ _ 
Subject 100-D and 100-H Remedial lnvestigaUon Rolativ& Percent Difference (RPO) Calcutations 

Duolicale Analvsls • C7852 tnterval 19 Groundwater Samotes 
Sampling s.mpi. Sample Barium Boron Cadmium 

Area Number Date ua/L Q PQL ua/L Q PQL unn Q PQL 
C7852; 1-019 B280LO 1/12/11 103 2 15.2 10 0.271 B 1 
C7852; 1-019 

8280L \ 1/12/11 106 2 16.9 10 0.216 B 1 DUP 
Arnllvsts: 

TDL 5 20 2 
Both > PQL? Yes (continue) Yes {conUnua) No-Stop jacceptableL _ 

Duplicate Both >5xTOL f "··· ... Yes ca lc RPO) No-Stoo i ac.ceptable1__ 
Analysis RPO 2.9% 

Difference > 2 TDL? Not aoollellble No • acr,,.,tabl8 No - acceot.able 

Samptlng HEtS Sample Lithium Magnesium Manganese 

Area Number Date un/L QI PQL un/1 IQ PQL uo/L Q PQL 
C7852; 1-019 B280LO 1/12/11 6.85 Bl 20 15600 I 100 87.1 2 .,.,,. 
C7852: 1-019 

B280L 1 1/12111 7.79 sl 20 16000 I 100 88.5 2 
DUP 

Analvsls: 
TOL 25 750 5 

Bolh > POL? ~ top (acccptableJ ____ Yes (continuel Yes. (conUn1t$) 
Dupticate Both >5xTDL? Yes (ealc RPO) Yes (calc RPDI 
Analysis RPO 2.5% Ur¼ 

Difference > 2 IDL? No - acceotable Not aooficable Not appftcable 

Sampling HEIS Sample Potassium SIi icon Sodium 
Area Number 0111, Uft/1 Q PQL ua/L Q POL uo/L 0 POI 

C7852; 1-019 B280L0 1/12111 6230 500 14600 50 13800 100 
·-···· ... ,_ 

C7852; 1-019 
DUP 

B280L 1 1112/1 1 6480 500 15200 50 14100 100 

Analvsis: 
TDL 4000 20 500 

I Both> POL'/ Yos 1~2.f:!!!!.':J_e) Yes /continue\ Yes (continue} 
Duplicate I Both >5xTDL? Np-Stop (a~~!!) ____ Yes (calc RPO) Yes (calc RPO) 
Analysis I RPO 4.0% 2.2% 

I Oilh!fence > 2 TOL? No - acceptable Not aoo!icable Not aoolicable 

Samphng Sample Sample Hexavalent chromium 
Area Number Date m!IIL Q PQI. 

C7852: 1-01 9 B280K8 111 2/11 0.027 0.0037 
C7852; 1-019 

8280K9 1/12/11 0.027 0.0037 DUP 
Analvllts: 

TOL 0.01 
8oth > PQL? Yes (continue)--··---·· 

Duplicate Both >5xTDL? __ No-St.o..eJ!lccep1able) 
Analysis RPO 

Differ-en~ > 2 , u-~? No - acceotable 

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

Cale. No. 0100X-CA-V0056 ris. ., 
Checked H. M. Sulloway ,,;Ll,5 

Calcium Chromium 
ua/L Q PQL uo/L Q PQL 

11 5000 100 34.1 2 

118000 100 35.8 2 

1000 2 
'I'•• (continue) Y<>B {continue) 

.. Yes {Cale RPDl Yes fcalc RPDi 
2.6% 4.3¾ 

Not ,wolicab!e Not aoolicallle 

Molybdenum Nickel 
u~IL Q I PQL ua/L I Q I PQL 
4.91 I 2 2.59 I B I 5 

6.53 I 2 2.44 I B I 5 

20 40 

Iron ...... Q PQL 
47.5 B 50 

37.6 8 50 

50 
No..Stop(ac.ceptable) .•. 

No • acceotable 

Phosphorus 

UO/L I Q I PQL 
10.9 I B I 50 

12.1 I B I 50 

100 
Ye.$ rcontin\lel No-Stoo _(~.L_tab._l&_ ~ -~ s~1accep~~L 

No-St9e (acceptablol..__ 

No - acceotabie No - acceotable No • aceeotable 

Strontium Vanadium Zlnc 
un/L a PQL ua/L Q PQL ua/L Q ?QL 
532 5 13.9 5 62.5 20 

547 5 13.6 5 67.1 20 

10 25 10 
Ye ~ tconlinuel Yes /continue) Yes (continue) 
Yes (ea!c RPDJ._, ____ __ No-Stop ~cco~blaj Yes (calc RPO} 

2.8"/, 7.1¾ 
Not aoolicable No - acceotable Not aool lcable 

Rev~: ~ Jr, Zt 
Sheet No. o/"41 
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6 
7 
8 
9 

10 
11 
12 

13 
14 
15 

ii 

CALCULATION SHEET 

Wl~.:=c:~~ra;:amro: qQ, Oat• 09/12111 
Project 100-0 and 1QO..H Remedial lnvestigalion Job No. ~1..:;4655=--
Subject 100-D and 100-H Remedial Investigation Rfnative Percent Difference (RPO) Caleulatlons 

OuoU~te Ana1wi• - C7155 Interval 12 Soll SamniM 

Sampling Sampl• Sample Pot:usium-40 R.ctium-226 Radlum--2.28 

A, .. Nun,ber Oa11 oCi/o I o MDA oCUo Q I MDA oeuo Q MDA 
C7855; 1-012 8298138 12/20/10 10.9 I I 0.738 o.303 I I 0.165 o.756 I I 0.384 
C7623; 1-006 

8 29879 12/20/10 13.9 I I 0.548 o.356 I I 0.11s o.678 I I 0.20~ DUP 
Ana,W1s: 

TOI. 0.5 0.1 0.2 

~~~=,:;~? Ye~ttnu!) •t Yes (conlinueL-,. ~~~~~r· Dupficate V••i calc RPO) No-Stc.£1.•~I!!&_ 
Analysis RPD I 24.2% 

I Difference > 2 TDL? I Nola"""1r.-.t,1tt I No- aocentable No - accel1L"lble 

Sampling >!EJS S1mpl1 Alumln1>m Alnnlc Barium - Number Da.te n,t'Ujl:n n PQL -~- n PQL m•~• n ""L 
C7855: 1-012 B2006e 12/20/10 ·-;!-t--~-,__1.95 - t-t p.93 75.7 I I 0.47 
C7623; l-006 

829814 12120/10 1.65 0.92 002 I I 0.46 DUP 
Ant.twit: 

TOL 5 , 0.5 
Both >PQL? 

Cate. No. 0100X-c.A·V0056 t 
Check•d H. M. Sulloway I n5 

), 

Total beta Uraniom.2331234 r-~--·-- - •1,nn 
ne:un 0 MDA r,Cj/a, Q MDA 
1.ro I I o.205 o.397 I I 0.169 

1.79 1· I o.310 0.388 r I 
0.156 

1 1 
Yes con11nue Ye.$ eonllnoo 

Uranlum-238 

DC jJo Q MDA 

o.375 I ... 10.189 _ 

o.408 I o.156 

1 
Yu (continue) I 

No-Stop {•cce~tabl•L~~~L 1-~Stoo racceotablel I 

No - acceotabJe No - acceotabfe No-a table 

Bo~llum Bo<on Cadmium C~lcium 
m .. n. .. J Q I PQL ma/kn I a I PQL -~- I 01 pn, m-1t.-Tri-T Pi'IL 
0.163 I 8 -i- 0.190 - ~.:.~1._ l B I 1.56 0.096 I B I 0.19 12800 l -y-~g__ 
0.168 I B 0,180 o.~ I BI 1.83 0.102 I ~ I 0 .18 12000 I 91.7 

0.2 2 0.2 100 
No-Stoo (ar.LEDli!.ble}_ No-Sl!!f1~L ~~ntinuel 

Chromium Cobalt c.,_, 
m_,.__ 1 n ·1 -ML mnlkn I O I POI _,.n,,. I O I nru _fil,tt ,ill_ 
14.0 0.18 ~!:;-r··i·-::---21Lt ~--9c!?L 

10.8 0.92 

0 .2 2 I 1 
Yes lconttnucl Yes lcontlnuel I Yes tcontinu.e 

16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

Oupllcate 
Analysis 

Both >5xTOL? 
'itl>b 

Ye~~ v.. 0 
1 . 

~es(c°':~~~~) ~!!1el_ao;eptabl~-
No-Sln'c(a~"'1Jle] __ Y~.J~•l< RPO YeSlcalc RPO\ Yes lcatc_RfOy. No-SIQP.:larrc....,table~ I Ye5lcalcRPO 

17.5% o]f% 6.2% 2.7". 
I Difference > 2 TDL? Nola bla No. aoceotabfe 

Sampling HE1$ Sample Iron Leod -· Number Date m Q PQL mnlkn Q PQL 
C7855; l-012 829568 12/20/10 12400 I I 18.6 3.64 I I 0 .47 
C7623; Hl06 

13500 I -I 373 I I 
7 

DUP 829814 12120/10 18.3 0.46 

Anal.-Je: 
TOL 5 I 0.5 

28 
29 
30 
3 
32 
33 
34 

1 
I 

Duplic:at& 
Both >PQL? Yn tcontin~}--+ ·Yesl_continue) 

Both >5:cTO[? Yos- calc RPO . Vas {calc RPDl 

35 

36 
37 

Analysis 

Sampling 
Alu 

C7855: 1-012 
C7623; f-006 

DUP 
Ana1.....ia: 

Duplk:ate 
AnalySis 

RPD 
Difference > 2 TOL? 

Sampl• Sample 

Number O.to 
829886 12/20/10 

829814 12/2Ul10 

TOL 

~t: if;%:? 
Difference > 2 TOL? 

8.5'< 
Nola ble 

Sodium 

m..,H,,. I Q I Dru 

320 I I 46.6 

381 1 I 45.9 

50 
Ye$ continue) 
Yes c;,Jc RPO) 

17.4% 
Nata ble 

38 

39 
40 
41 
42 
43 
44 
45 
<611isam~p1;ii1'iinagjl!siiaiiim~p14~T•s~am~p1r.;•~J!~~~c!!!h•~on!!!do~ 
47 ArH Number o.t• PQL 
48 C7855: ~12 829800 \2120/10 5.73 

49 Cl6;t;°°6 B297X6 12/20/10 8.00 

50 Anal ·•: 

511--- -~---'TDL-"'e-~~---l-----"---

!! Dupllc:ate :~ :5:~0-----'>---'-'== 
M ~}'Sis --- RPO 
55L-___ ..._-=:o;::.:·ff,,.,_,,ence="-'-"2--'T-"OL"-?'--'--"No=-a,,«=,.,,ta.,,,bfe,,___, 

2.4% 
Not anr licablc 

Strontium 

ma/ka I O I orw 
23.4 I I 0.93 

26.2 I I 0.92 

1 
Ye& (continue) 
Yes {calc RPO) 

11 .3% 
Nota~k.able 

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

Not aooUcable No • accectable No•• bfe No•• tabf& Notannlicable Not annlica~e No-a table Nol . 
Lithium Magnesium ManganeM Molybdenum Nick_. Pholphorut Potas1lum Silicon 

m n = mn/tc,n 0 P OI mnlkn Q P<>L m 0 1 P<>L m-nr .. I O I PQI. ffll'lllkn I o I __,.. m•~• n PQL n PQL 
8.56 I I 2.33 3480 I I 89.9 183 I I 4.86 1.04 I B I 1,56 14.1 I I 3.73 -::-l i 46.8 1190 I I 373 64-0 I I 1.56 

986 I I a,so I I 
-¥.-

I 0.009 I BI ,2.0 I I mo I I I I 2.29 86.8 205 1 4.59 1.83 3.67 45.9 387 877 1.83 

I 2.5 I 75 5 I 2 4 < 100 400 f 2 
I Yes (cont!n~} _ I Yes lcontinu~-1 ... v~p:_Emin~,- ~ l'-b-Stpp ~cceptable) Yei"Tcontinuel I Yesfcont'inue\ Yes lt:ontinue\ I Yes lcontinuel 
I No--S10D~~_!l_ _ ___'!'.!!_{.I?_!~~ Yes calc RPO NO..Stnn a~J..~ No-S~~bleL ~i0p (acceptable) ~-'!!£~ 
I 8.8% 11.3% I 31.2'6 

No - At'r.sw,table I NotaPOticable Not apoficable I No • acceotable No- a~Mble I No - aCCElntlbte No• a,......,,table Notanni.r-,u,i.a, 

nn Vanadium Zinc Chloride Fklori .. Nittate NitrOSJt~ .~~-~itriteand Sulfate 

- ~ • I o l PQL m a POL mo{lc,o a PQL m a PQL m"'Jk,. Q PQI. m"'k ... Q ""L m n PQL " PQL 
1.81 I BI 9.32 26.2 I 2.3 30.0 9.32 13.0 g_ 1-~~-ta-iL. ::;-t--t··-:::--· 0.97 0.45 9.9 ~L 
160 I BI 9.17 31.2 I I 2.3 3\ .7 I I 9.H 2.2 I BI 2-4 1.1 B 2.4 065 I I 0.48 11.0 I I 2.4 

10 I 2.5 1 I 2 5 2.5 0.75 l 5 
Nc>-S!OO {acceptable1 I Vos tconttnuel Y•s(r;orrti~~ No-Stop(aoce~~~~table17 Yeslco11ttnue1" Yn lCDfltitiue}~ ~ i Ye$ (_£ont1nueaL 

I Yes (c~IC R!>.,Q.) __ ____ '.'(.~(~~~~ RPO I : No-S__\'!f>.J~ No-S!!!11 (~table) No-S!!l.e !~••bleL 
I 17.4% 

No·• bis I Not annllr.::1 ble Not aoPlic.able I Yes - a&$$SS fut1her No_ .. ,..........,tabie f No - - .. n,.table No - -table I No • aeceotebte 

WCH-499 
Rev. 1 
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6 
7 
8 
9 

10 
11 

SnUt •--i.-Is • C7a55 Interval 15 SoU SamDlaa 
Sampling Somple Sample Potnsh.1«MO ..,.. Number Dato nCVo I Q I MDA 

C7855; 1-015 B2988Q 12/21110 0.1e I l 0.556 
C7855; 1-015 

B298FO 12121110 12.s 1 I 0.296 
SPLIT 

Anal"""is: 
TDL 0.5 

Bolh > PQL? Vas lconlinvel 
Split Both >5xTOL? Vos teale RPO\ 

Analysis I RPO 31.6% 
I Difference :,. 2 TOL 7 Not onnllcable 

Radlum-228 
~•~ I o l MOA 
o.514 I I 0.179 

o.515 1 I 0.127 

0.2 
Yulcontinue1 

No-SIDo (a ... ,.nn.MN&) 

No- ble 

CALCULATION SHEET 

Cale. No. 0100X-CA-~ 
Check•d H. Sul!owa (LS R••o:~ $" // 

Sheet No. 21 o 41 

Total beta Uranlum-233/2~ UrantUm-238 
...r1r .... I a MOA ocl/a t Q I MDA ocuo Q MOA 
1.38 I I 0.218 0.495 I I o.146 0.400 I I 0.1<18 

1.37 1 I 0.133 o.811 I 1 0.0281 o.730 1 1 0.0404 

1 1 1 
_,Y!!Jciuitinue l Yu tcontinuel Yetlcontinue 

~~.!;>~L ~~ (acceptable) No-S1!!!! (BGCel>tablel 

No • acce table No- 1able No -ac:cepta~e 

12~---~ ---~-- -~-------,-------~------~--- ----,-------~------~-------,-------~-------, 
13 Sanpling HEIS S•mpt, 

Dale 
12/21110 

ArMnic Barium Chromium Cobalt Afum tnum 

m'""' ... I o I PQL 
Cadmium Calcium Co~r Iron 

14 Area Number m-~- 0 =• Q PQL m Q POl mn(kn 0 PQL m'" 'k"" Q P"' n PQL m n PQL m"'-llc.. n PQL 
15 C785S- 1-015 B29869 

6 C
78;;iJ:r.01 5 

B298F2 12/21110 

1.76 i ;·I 1.03 146 I I 0.52 0.10 8-1· 0.21 .... 9570 -1 I :: -- --~::~ Ii 0,2 1 6.46 I I 2.07 15.3 I I 1.03 

1.2 0.66 137 I I 0.52 0.73 I B ~ .10 ·- 8740 0.64 9.9 I-~ I 1.9 15.1 i- I 1,5 

7680 I -!-1~5-~16"-+--"'-'--l-
7490 r-·-·1 29.0 

17900 I I 20.7 

moo I 1 6.1 
17 AnMUC!is: 

~:·1-----~,-TD='iio;,-,m-,-p=QL=7---I--Y-u-,-lc...,;'--n1-in_u_el--i---y•-•-(-con-'-
1

-11-nuv-)--I--Y-•-•-(c""~"'5.-in-u-•l--+-No-S-=1-oo-~"'!."--,c-lable-!!l!!!l--~t~~J:;;'~:~;;:;_~~~~;~~J;;;:;:=---+---.,...:~-,--+-~--,-1---~-11---,,,Y•-•""', ,-co""
5
n""11-nue-•~,--i 

20 Si><it I !3.P.!!!. .• >~6"'x"TO!.=~?- ~..__Y~•~ calc flPO\ No-Stco_(!~~L.1--'Y.,c••e."".a' ",'l"'c,.,R!..PD,o>l'--+-------l--'-'"'-':~~=- +--'=->; Yu catc RPl?L__ 

100 0.2 2 I 
Yaa {conlinl.K!'l Ye!=_ -~r,,;,~~~ Yes fcontinuel 
YeslealcRPO\ Y•• ~.!!_~ale RPO\ 

21 Analysis ,- RPO 5.1% 6.•% 1.1% 10.1% 1.3% 
~-L_ ____ .,__,_,Olll="'eeeoce=e.>::..,.2_,_TDl.=?-_,___Nc,,ole,_".ee,~=·=----'--"'Nc"-:..,· -=-="eebie.•_..1__,;:Noe,,t=aoo,,,-=,,,_-.,___,_y .. = .'-' .... ="··'-'-"-"-"'---'---""'-"'""""""'---'- -"= Nol b1e Not aDDllcabie No1 No - table Not arwtcab1t, 

241 -~~;:::.-1~~~j__::.Q!!~J:~iii!iLlL~ead[[~~::t:iiiii~JL1t~•~'""'t~L:b!iiiii~Mtognejjt"'f·um~Qhj::.ii!ijruM~antgansJt•H~:i[::t:iiiii~:fgj::J~::j:iii~tJ'.:9:t~:C:Wiiiii~DtfJi~j:::iiii~4:§:1p~~µ~iaJSodl~umJ:}9Lj 251,. ffl""'"' n I PQL mnnr.. I Q I DN ·••JUlt... I O I PQL ""'11,,n I Q I POL _,.,ko I O f PQL 

26-~== ..::.::c.+-===-+-"==--4---=3=.8=-9- +-1_ 1'--o"'.52=--i-""'6"'.82==--1'1----'-1-' -=2".5"'8--l---"5040=--1-1_1-,.:..TT:..:..4=-+--=2:::86:......+-1_ 11--5::.c·.c:16:......1--=C-1 864 , ~w~ 

SampJing HEJS Sample 
Ana Number Dato 

C7855; t-015 B29868 12/21/10 

Nickel Ph0$C>horu1 Potassium Silicon 
ffl#Ultft I Q I PQL Tnl POL --~ - 1n1 -= m-rt..- IQ I PQL 
1s.o I I 4.13 502 ' l 51 .6 ,210 "T ' 413 1230 I I 2.07 

27 3.0 I I 0,36 7.5 I B I 8.8. 5570 I I 17.2 285 I I 0.32 811 I I 97.5 L--"""'-'--'-----'-----'----'--'--- -'---__JL-.L. __ _._ __ _.__J_ __ _j_ __ _J__..;L_ __ ._ __ ._.,_ __ .,_ __ ..J.........L __ _._ __ _.__c_ __ J._ __ .,_....,_ __ ....,_ __ ..... .-.J. __ _, 

C7855; l-015 
B298F2 12/21110 

SPLIT 1•.o 1 I 0.47 428 l l 1.4 760 l B-[ 698 531 IC I 20.7 

: t::~=====~=:::~g~=.==;::====:i:===.~=;o[.s[~=====~==~==.}2].s~==~==:i:===.~=~}15[~==~==i===.~=~1s=~==.===~==~==.=.~4=.===.==:i===~=.=.~1oog:==~==+===.;=~•;;oo&~==~==;===.~~~~2~~==.==~=.==;;=.;so~:,;=.:,==; 
30 Y•E=·~ Yn lcontlnue, Ve5 ,continue Yu cor.t lnuel__ Yes contlrtu~ Yu c~} .H,. _H Y!.!..!t onHnLJ!l. . _ Yes (continue Yes contm~.1..._ 

Analwio: 
TDL 

Both >PQl? 

31 ~==.:~==~i~!!~:==±===V=n:J No-S1oc(acceplable) __ i--'Y"'es.,._,'ef.cat~c,;;R.._P.,._O._-+---'Y.=cH,_,t'ac",aJ~o'-'R'-'PD,c.>l'--l---'N"'o-S=i1cc=acoe=•=c·ta~,__.i'l'.'-~_&~~~.J. YesC:
7
c
9
ol_
4
cuRPO' Y11$lr;alc_!l_l'.l!L._ 

3
33

2t_:.=:::~t'"::J~~~~f§!bI::::±=::E!~~~L=t:::E!w~~~=:t=~~•o~.o~%~!!::=t:::J':!2i:~0~·
4~.,,,~L:jt:::E~~!eE~=±::J~~~§!C::±=::!§~~~~=t:::J~~lli~~L:jL:=l~3

~
4
-~3%~~::j Not a IC.able No - aecemable Not .... ...ikable Nol anl')lieatMe No - acceptabkt No - -r--lable No - a ... _,..table Not acolicabte Not a ble 

Split 8oth >5xt-0L? 
Analysis RPO 

Differenc.e > 2 TOL? 
34 
35 
36 

37 

38 

39 
40 41 
42 
43 .. 
45 
46 
47 
46 

49 

50 
51 
52 
53 
54 55 

Sompllng 
Area 

C7855; 1-015 
C7855; 1-015 

SPLIT 
Anal--;;.,s; 

Split I 
Analysis I 

I 

s.mp11ng I ..,.. 
C7655· l-015 I 
C7855; 1-016 I 

SPLIT 
An-a.-t .. : 

Split I 
Analysis 

I 

S..,,p;, Sampte 
Number Dato 
B29869 12/21/10 

B298F2 12/21110 

TOL 
801/1> 

Botn >5xTOL7 
RPO 

Dfflerence > 2 TOl? 

s.mp1e I Sample 
Number Oat• 
829869 I 12/21110 

B298FO I 12/21/10 

TOL 
Both > POL? 

Soth >SxTOL? · --·---·· 

RPO 
Oitference > 2 TDL? 

Strontium V.anactlu111 
mnlkn Io I PQL mg/kg I Q PQL 

38.8 I I 1.03 54.6 I 2.6 

21.0 I I 2.6 47.9 I 2.6 

1 2.5 
Yes continue) Yu !cont nue] 
Yes lcalc RPO) Yes fcalc RPDI 

35.9" 13.1% 
Not~""" Net aoolicable 

Htxavatent chromium 
0 PQL 

0.3-40 .!!.~ 
o.662 I 0.154 

0.5 
.... t«>-!;top (•cc~ptabl.!L 

No ................. bl.e 

100-DIH Remedial Investigation/Feasibility Study Dala Quality Assessment Report 
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Zinc 
ma/ko I Q I PQ!. 

33.5 I I 10.3 

37.9 I I 4.1 

1 
les {continue] 
v .. Ccalc RPOI 

12.3'.4 
Not aoolrcabJe 
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CALCULATION SHEET 
W;rsh(ngtpn C{o,su,.. Hanrorct o 

Originator P. L. Benjamin <? 'O Date 09112/11 
Pro)&et 100-0 and 100-H Remedial Investigation Job No._,1_,46"'5:.::S'---
Subjeet 100-0 and 100.H Remedial Investigation Relative Percsnl Oifference jRPO) Caiclllalions 

1 
2 
3 
4 

Ouolicata Analvsis • C785S Interval 24 Groundwater Samoles 

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 

Sampijng 
Area 

C7855; 1--024 
C7855; 1--024 

DUP 
Aoalvsls: 

Duplicate 
AMlysis 

Sampling 
Area 

C78S5· 1--024 
C78S5; 1·024 

DUP 
An.a,vsfs: 

Duplicate 
Analysis 

Sampling-
Area 

C7855; 1-024 
C7855; 1-024 

DUP 
Analysis: 

Duplieate 
Analysis 

saml)lln11 

NH 
C7855; 1--024 
C7855; 1-024 

DUP 
39 Analysis· 
40 
41 
42 DupUcate 

43 Analysis 

44 

Sample Sample 
Number Data 
8298F5 12/28/10 

8298F6 12/28110 

TOL 
Both> PQL? 

,._ .. ,Both >5XTDL? 

I RPO-
I Difference > 2 TOL 7 

HEIS Sample 

Number Date 
8298F5 121:18/10 

8298F6 12/28110 

TOL 
Both> POL? 

Bott\ >5xTOL? ··------- --RPO 
Difference > 2 TDL? 

HEIS Sample 
Number Date 
8298F5 12128/10 

8298F8 12/28110 

TDL 
I Both> PO!.? .. 
I Both >5xTDL? 
i RPO 
{ Difference> 2 TOL? 

Sample Sample 
Num!Mr Date 
8296F3 12/28/10 

8298F4 12/28/10 

TDL 
Both >J-'<-1U 

Both >5xTDL? 

RPO 
Dinerence > 2 , LIL 7 

Al imlnum 
•~ft Q PQL 
28.2 8 so .. 
14.7 B 50 

50 
No-Stop(acceptableL 

No - acceotable 

Lithium 

U<I/L I Q I POl 
5.10 I 8 I 20 

8.68 I a I 20 

25 
No-StoP (acceptable)··-

........ .,, 

No - ac,..,,table 

Potassium 
uhll I Q I POL 
5380 I I 500 

5230 I I 500 

4000 
'fP.z {continu~l 

__ No-StoeJ__acceptable} _ 

No - acceotable 

Hexavalent t h...,_ium 
mg/L Q PQL 
0,143 0.0037 

0.144 0.0037 

0.01 
Yos (contmue) 
Yes (calc RPO)._ ______ 

0.7% 
Not app(lcable 

100-CVH Remedial Investigation/Feasibility Study Data Quality Assessment Report 
June 201 2 

Barium Boron 
ua/L Q PQL ua/L Q PQL 
108 2 53.0 10 

\ 09 2 53.5 10 

5 20 
Yes (continue) Y<ts (continue) 
Yos fcalc RPO] No-Sto_e,~y~~-18.L 

0.9% 
Not BPlllicable No· acr=tabl<¼ 

M99nesium Manganese 

u<>II I O I PQL UO/L IQ I PQl 

-:::-1--t·· ;: 133 I I . 2 ........ 

134 I I 2 

75-0 5 y.,,, lcor,11r.uel Yes (con~.Q..\!"1 ... 
Yo» {calc RPO) YGs lcalc RPO) 

0.5'¼ 0.7% 
Not aoolicable Not • nnlicable 

Slllcon Sodium 
UO/l. Q POL ua/l Q PQL 

16200 .. , ........ 50 15800 100 

16300 50 15800 100 

20 500 
Yes {continue) Yes IS~.D.!ln,'!,tl,_ __ 
Yes {c~lc RPDi Yes rcate RPO\ ......•.. 

0.6% 0,0% 
Not aoc, icable Not aDDllcable 

Cale. No. 0100X-CA-V0066 
Checked H. M. Sulloway :.,Jiu $ 

calcium Chromium 
uall. Q PQL ua/L Q POL 

87900 100 151 2 -
88200 100 150 2 

1000 2 
Ya• (continue) Yes {continue} 
Yes (calc RPO) Yes (catc RPD) 

0.3% o.r/4 
Not aoolicable Not aoolicab!e 

lllolyt,denum Nickel 

ua/L I Q I PQL ua/L I Q I PQL 
6.84 I I 2 2.59 I B I 5 

6.33 I I 2 2.06 I a I 5 

20 40 
Yes {continue) No-Stoo lacceptable) __ 

No-Stof) (ac_ce~.!~!.~) 

No • 3""-""'tallle No • acceotable 

Strontium Vanadium 

ua/L Q PQL ua/L Q PQL 

Cobalt 
,.,,n Q PQL 
0.55 B 2 

0.87 B 2 

20 
No-Stoo {acceplable) ____ 

No • acceolable 

Phosphorus 

ua/L I Q I PQL 
10.6 I B I ~o 
11.5 I a I 50 

100 
_ No·Stc,_e_{acceptablej___ 

No • acGRnt:m1e 

Zinc 

ua/L Q PQL 
531 5 16.4 

--··- 5 -- • 
t7.0 B 20 

535 5 15.7 5 16.3 B 20 

10 25 10 
Ye~ (continue) 'res contfnu9) No..Sto~ {~~L 

·-····· Y8$_~1c RPO) No-S!Of!~E,_<!~t>l~L 
0.8% 

Not aoollcable No • acceotabl<¼ No• accentab!e 
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1 

6 
7 
8 
9 

10 
11 

DuoHcate AnaJv&i• - C78$7 lnt• rv•I .$ SoH Saml)I•• 

Sampling Sampl• SampJe Potaaslum-40 

Area Number Datt oCUo I Q I 110A 
C7857: l-005 B29Q'J8 1120/11 10.4 I I 0.649 
C7657: l-005 I I DUP 

B296R9 1/20/11 7,56 0.751 

Al\alvsls: 
TDL 0.5 

------~·-· Botn > PCJL? Yes {continue 
Dopifeate - Boih Ytis(ceiJc RPb 
Analysis RP[ 31.4% 

[Xffe,ence > 2 TOl? Nola ble 

R.adium--ne 

oCUo I Q I MOA 
o.606 I I 0.151 

0.482 ,--·-, 0.156 

0.1 
Yes contlnueL __ 

No-S~1~!?l_e.L 

No-a table 

CALCULATION SHEET 

Rad lum-228 

oCUo l Q I MDA 
o.669 I I 0 .391 

o.583 J I 0.219 

0.2 
Yt.J !COt'ltinue.L .•.•... 

~§J$.>.l!~'1l!L 

No - acceptable 

C&k: . No. 0100X-CA-V0056 1 I 
Cheokad H. 1,1. Suliaway1J/i1J 

Total boll 
Uranlum-2331234 .-i ........ ,._.iurn 

~ "" I O I IIDA oCUolO I MDA 
1.85 I I 0.255 

··::::-1--· i 0.229 

1.84 I I o= 0.221 

1 1 
_____ Yn_{continueJ Ye:. (contimitil 

··- No-~Jaocepta~'!!l_ No-S10p_(aa-Pnta~) --

No - acceotable No - acceotable 

Uranium-238 

oCUo l O I MDA 
o.359 I I 0.229 --
o.462 I I 0.221 

1 
Y11s (continue) 

No-Stoo (~E'~L 

No- acceptable 

12,,_----r----~----r-------~-------~------~------~-------~------~-------~------~------~ 
13 Sampling 
14 ,.,.. 
15 C7857· 1-005 

16 C76~~--005 

17 .ansrvals: 

HEIS 
Numbtir 
8298Y7 

B298R8 

Samplo 

D ... 
1/20/11 

1120/11 

ASumlnum Araentc Barium S.ry'lllum 
mnn.n l Q I PQL ...,nn,,. I Q I POL ma/kolQI POL ,_.n,,.. I C I Pal 

7220 -~-'i-=3-=83~ t-=2.=23~ .li--tl~ 0,~.7'-'7....--,l--"10"'2-+ t-~0c:.38=-+--=0.=21"'3-+I I 0.150 
;~;;-I I 114 2.34 I I 2.28 99.4 I --, 1.14 0.296 I BI 0460 

Calcium 

mafka o 

6930 

9730 I I 

Chromium 

Pot motka O POL 

::- ··-~;5~ _ , -i ~::: 
CobaU 

m D 

5.66 I, 

9.35 I I 
POL 
1.53 

4.56 

Copper l,on 
maJko o POL o Pn1 

mJ+-1=0-"n~ -2===• + 1u 
1s.4 1 ·1 2.26 34200 ii 45.6--

~:i-----,~-= ? ~--1-~- Yu ~!~"!_Elj__ Vos ~ -~ntln!.!!l_ ___ Yu, (c~tinua No-Stoa~~~ _ YEl9F:"'!'°"'nt'=,n=""?.---t--cyc"09"-F'oo"c~~~tl=n=c""?.-- l---c-,-cycc .. '--",°"=\~•=;m~ ~•• 
1 

~ =~~ KYL Yei\\~~;.;,:~P~O~t-+~ No-~St=ooJ~.cc!P_~_bJel .__!e~¥s~RPq),_ __ l---------+---y-"· •,,•'-'I:., i.J~?DJ__ Yes 1c:~;P• NoStoo ~tablel :_ Yes 
22 Difference > 2 TOL? Not aDDlicu.ble No• a table Not aoolicable No - a able Nol anolicable Not aoo1icable No • table Not a 

5 
Yc.seon~ 

Yn~~:PO) ·-

Not illlUlicable 
23 
24 
25 
26 

27 

26 
29 
30 
31 
32 
33 
34 

5ampllll!I 
NH 

C7857; 1-005 
C7857: 1-005 

DUP 
Analvsia: 

Dupll<:ate 
Anatysls 

SWnplln,g 
NH 

35 

36 
3 7 C76S7· 1-005 

1 

36 

39 
40 
4 
42 
43 
44 
45 
46 
47 
46 

C7657; 1-005 
DUP 

Nlarnhi: 

Duplicate I 
Arnllysls I 

I 

S-=ng I 

C7657· i-005 I 

C765oD~I 

,Analuai&: 

HEIS Sample 
Numt>.r Date 
B298Y7 1f20/11 

B296R6 t:'20/11 

TDL 
Both> POL? 

Both >SxTDL 7 
RPD 

Difference> 2 TDL? 

Sampi. Sampi• 

Number o ... 
8298Y7 1/20/11 

8298119 1120/11 

TDl 
Both> POL? 

Both >5xTOL? 
RPD 

Difference > 2 TOL? 

:::::: I Semple 
Da<o 

B298T• 1/20/11 

B296R7 I 1/'20/11 

TDl 

49 

50 
51 
52 
53 
54 
55 

Duplicate 1----·~··--~~l~~T~Z? 
Anal}'$is I ~r 

I Di/le, > 2 TOL? 

Leod Ut tllum 
mna a Q I PQl ma/ka I Q I POL 

1.90 I I 0,38 3.18 I I 1.92 

2.ss I I 1.14 4.63 I a I 5.70 

0.5 2.5 
Vas [continw) No-Stno ~EJ& 

. No-S!Ol!J~ .. "9!!1?.t"bJ•l 

No - acceritable No • accentat»e 

Sodium StrontiLlm 

m,....,.,.. I Q PQl Q pot 
634 38.3 33.0 o.n 

1010 1 I 114 35.1 I I 2.28 

50 1 
Ye$ continue Yes conlinue - Yu(calcRPO Yn calcRPO 

19.1¾ 6.2% 
Not lcable Not aoo6cable 

Acetone Meth c!'ltnf'ide 

" PQl Utilkn D = 
6.03 J 15.2 3.79 BJ 7.62 

370 J J 1 10.r 2.73 BJ I 5.3-4 

20 5 
No-Stoa ('!._"<'_"l'.~!!L ~Stop C•cce~~L 

No- table No- table 

100-0/H Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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Ma.gneaium Mangancn Molybdenum Nlck.el Phoaphorus Potaaslum SiJtcon 
= •• I Q I POL m,.,v,. I O I POL ma/ko I Q I POL m"'11r"' I Q I .,.,, ffl""'"' I c I POL ma/ko l Q I POL ma!ko I O I PQl 
•• so I I 57.5 377 I I 3.63 D.429 I BI 1.53 7.66 I I 3.06 1100 I I 38.3 583 I I 306 607 I I 1.53 

s730 I I 171 403 I I 11 .4 o.736 I a I 4.56 6.0t 1-~··1 9.12 1310 I I 114 576 Is I 912 1oso I I 4.5e 

75 5 2 I 4 100 I 400 2 
Ye3 {continu•} __ :!__n (coo~~•) No-Stoo (acceptable) I No-Stoo•=•-• Ye.s (coolinue) I No-S~table Ye$ eootiru.le 
Yes (colc RPO) Y'<l''S-{c3Jc RPO) I Yes (c;a!c RPO) ,· Yas {c::nlc RPO 

25.1% 6-7'A, I 17.4% I 26.2". 
Not appftcable Not aoptJcable No • acceptable I No-ar.r.-itate Notapplicab\e I No-arr.Pntabte Not aoolcable 

Vanadium Zlnc Chloride Nitrite Nitroge~.~~ HltriW and Sulfate 

moJkn Q POL Q POL m D POL m Q POL m " PQl mnlkn Q ~ 
94.4 I 1.92 42.4 7,66,_ ~ -Tsr;·L __ S!_ I 8 I 5.2 0.25 I BI 0.52 7.7 I J 6.2 

96.0 I I 5.70 53.6 I I 22.8 J .1 e 5.2 1.4 I a I 5.2 0.30 I B I 0.52 8.4 I I 5.2 

2.5 1 2 2.5 0.75 5 
Ya 11 continue Ye:. {contJoue) No-Stoo a table No-Stno table No-S~~ptable) ~;l~iik Yes c;ilc RPO Yes (calc RPO) 

1.7% fJ.7% 
Not anolicable Not ble No-acceota~ No • acceotabJe No - a table No-
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CALCULATION SHEET 
Washingmn Closure Hanford IJ2 

Originator P. L. Benjamin ~t, Date 09112/11 
Project 100-0 and 100-H Remedial lnve$ligation Job No . ..:1-'-46"'5'-=5 __ _ 

Cale. No. 0100X-CA·V0056 1 ~, 5 Checked H. M. Sulloway 4'f1..(I' 
Subject 100-0 and 100-H Remedial Investigation Relative Percent Difference (RPO) Calculations 

1 
2 
3 
4 

DUD!lcate ArMtlvoie - C7857 Interval 23 Groundwater Samotes 

5 

6 
7 
8 
9 

rn 
11 
12 

13 
14 
15 

16 

17 
16 
19 
20 
21 
22 
23 
24 
25 
26 

27 

28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

38 

Sampllll" 
Area 

C7857: 1-023 
C7857; 1-023 

OUP 
Analvsls: 

Duplicate 
Analysis 

Sampling 
Area 

C7857: 1-023 
C 7857; 1-02 3 

OUP 
Analvsia: 

Duplicate 
Analysis 

Sampling 
Area 

C7857 ; 1-023 
C7857; 1-023 

OUP 
Ana1Y11ia: 

Duplicate 
Analysi• 

3ampling 

Area 
C7857; f-023 
C7857; 1-023 

DUP 

39 Analysl• : 
40 
41 
42 Duplicate 

43 Analys;i; 

44 

Sample Sample 
Number Date 

B29BC2 1127111 

B29BC4 1127111 

TDL 
I Both > POL? 
I Both >5xTDL? 
I RPO 
I Difference > 2 TDL? 

HEIS Sample 
Number Date 
B298C2 1/27/11 

B29BC4 1127111 

TDL 
Both,. PQL? 

Both >SxTDL? 
I RPO 
I Difference > 2 TOL? 

HEIS Sample 
Number Date 
B29BC2 1/27111 

B29BC4 1/27/11 

TOL 
I Both >POL? 
I Both >SxTDL? 
I RPO 
I Differeoce > 2 TOL? 

Sample Sample 
Number Date 
B29BC3 1127/1 1 

B29BC5 1127111 

TDL 

.............. Both > PQL? 
Bolh >SxTOL? 

RPO 
.Jmerence > 2 TDL? 

Aluminum 
ua/L 0 POL 
30.2 B 50 

31.1 B 50 

50 
• No-Stopjam,ptabfe} _ 

·~·· 
No - acceolable 

Iron 

ua/L QI PQI. 
68.5 I 50 

51.0 I 50 

50 
Yes (continuo) 

No-Stop (acceptable) ... 

No - arr==le 

Potassium 
ua/1. a PQL 
3480 500 

3540 500 

4000 
Yes (c.ontjnuo/ 

No-Stoo (acceptable) __ 

No. acoeotable 

Hexavalent chromium 
mall Q PQL 
0.079 0.0037 

0.078 0.0037 

0.01 
Yos (continue) 

Yes (calc Rf'D) 

1.3% 
Not appllcabl e 

100-DIH Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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Barium Soron 
uail Q PQL •=L Q PQL 
107 2 42.6 10 

109 2 43.3 10 

5 20 
Yes /continu_o,),_ Yes 'continue) 
Yes fcalc RPDl No-SI00 (!icceptableL 

1.9% 
Not app!lcable No - acceptable 

Magnesium Manganese 
Uffll Q I POL uo/L IQ I PQL 

16200 I 100 20.0 I I 2 

16700 I 100 18.6 I I 2 

750 5 
Vcs (contlnuel Yes (contlnlle) 
Yes [Cale RPO). ______ .. ... No-Stop (aeceptableL_ 

3.0% 
Not applicable No • aoceotable 

Slllcoo Sodium 
un/L Q Pal ug/L Q PQL 

13100 50 14900 100 

13400 50 15200 100 

20 500 
Yes (conUnus) -.--, ., YelJ {continue} 
Yes (calc RPDi Yes (calc RPO\ 

2.3% 2.0% 
Not :mrnicable Not uoollcablo 

Calcium Chromium 
w,JL Q PQl un/L Q PQL 

89100 100 ao.o 2 

91600 100 82.1 2 

1000 2 
Yes 1.~~rt1nu12; Yes (continua.) 
Yes fcatc Rl'Ol._ _____ _____ Y"'1 {calc RPO) 

2.8% 2.6% 
Not applicable Not aoolicabl& 

Molybdenum Nickol 
uo/l. IQ I POL uo/L Q I PQL 
3.77 I I 2 0 .931 Bl 5 

3.48 I I 2 1.08 el 5 

20 40 

Yes tcontinu&l --··-··- ..... No-Stop (acceptablel __ 
____ No-S~(acceptable l ...... ··---·-· 

No • acceolable No • a0 r-table 

Strontium Vanadium 
ua/L 0 POL ua/L Q PQL 
430 5 14.2 5 

435 5 14.3 5 

10 25 
Yes {continue) Ye:> (continue} 
Yes {calc RPO) No-~p ~cceptabk>) __ 

1.2'/4 
Not aOPllcable No • acceotable 

Conr r 
ua/L Q POL 
4.08 B 10 

--~.- -~~---------

2.68 B 10 

10 
No-Stop(acceptable} -

No • acceptable 

Phosphorus 
ua/L I Q I PQL 
21 .4 I B I so __ .... 
22.2 I B I 50 

100 
___ No-Stop @cceptableL . 

No • aer=table 

Zinc 
ua/L Q ""' 
26.S 20 

32.5 20 

10 
Yes (cooti nu<>) 

__ No-S~op (accep~ab!e} 

No - aoceptable 

~v. No • .....Q..:ir; /,r./, ( 
Dato <-1/1>/ i , 

Sheet No. 30 o/ 41 
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CALCULATION SHEET 

Cale. No. 01oox.CA..V0036 ~ 
Checked H. U . &>away -<71) 

l 

•• ~.,=::;;:::::::==~~~~-::==~~=!=~===!==~=::::~~ :ti-:~~~~~:r:::~::~~~~~~~:i~~~::..c~=.--t--;:;-: =--:-c:,=,'=-"" ::-::" "'"" :::"' s-""' -~ -_ -i-+ -~ -~ ""'7. -::,= ...,"' c:,/0c' ""c::. :::"" ""=! -~ -,--1..; --,=,:-''""="=-+--o=,;;c;,=~,;Tl[;; ::;;-o-:=:-::':-:=c.--1 
10 
11 

12~---~--~---~------~------~-----~------~------~------~------~-----~------~------~ 

2, 
25 .,.. 
2S C7860: ,001 

27 c1s:,;ao1 
28 A.n.e 1, : 

:t----.--==;-=-;:,..,PQL .. i'i=f?i·-==--=+i-~=~~::!"~~::~!~f::iff;f~~f::f:ii~~I£i~~~ii.1F----=r.:'::c;::,=-t--.-==="'-1--..::-31 - ~m>&ia..1 

~L_:::.......:_t_::J_Oitfe<~-!!-1!•iiin:Oi-!>J2ITOL~?=t:::::HG~ei!i~:::1=:f!ii!i~~C::!=iE~!eli~=r::::1E~~li!!:=t:::::1~~~E:::1=:f!~ 
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34~----r--- ~---~------~------,------~------~------~------~------~-----~------~------~------, 
Sil 

36 ArH 
37 C7&60· i.-001 

38 C7~t-007 

38 Anal 

:';t-----r-~"= 
A2 
'3 
«L-===-J:::Jffi:~~n;~=t::J!G~el!l~:::l=:Ei~~~c±=~~~~=:t=No~,.~~E=t::J!G~el!l~:::l=:J!~~~c:i=B~~~=:t=iEc!5~~=:t=~~§ii!L=t:::::1!2!1~~i!:::::l=::i!i~~~cj 
45 
"6 
,1 
48 .. 
:~~::::'.:::;,;;::::::~~~~~jj~~~i~i~jj~~~i~i~ 52 ,,,::, 
63 
54 

SOL---...L--" 
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CALCULATION SHEET 

1 
2 
3 

4 

5 

6 
7 
8 
9 

10 
11 
12 

13 
14 
15 

16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

27 

28 
29 
30 
31 
32 
33 

Washington Closw, H1nford 0 ~ 
Originator P. L. Benjamin 9.p Date 09/12/11 

Pro~t 100-D and 1 OQ.H ~eme(!ial lnvee6gaUon Job No. 14655 
Subje.ct 100-D and 100-H Remedial lnvesfi<:Jation Relative Percent Difference (RPO) Galcu\ations --'-"=---

DucUcate Analvsla - C78j!O Interval 16 Groundwater Samoles 

Sampllng Sample Sample Aluminum Bmium Boron 
Area Number Date uall Q PQL ua/L Q POL ua/L Q POL 

C7860; 1-018 829MT3 219/11 36.5 8 50 25.6 2 14,7 10 .. H•H••••~-~MM• 

C7860; 1-016 
DUP B29MT5 219/11 49.5 B 50 24.8 2 16.3 10 

AnalVSls: 
TDL 50 5 20 

·-
Both> POL? No-Stop__la_~~-~~Le) __ Yes {continue) Yes (continue) 

Oupijcat8 Both >5xTOL? No-Sloe laccep_lable).__ ... No-Stop {acceptable) .. 
Analysis RPO 

Difforance > 2 TDL? No - ar.ceotable No - acceotable No • acceotable 

Sampl ing HEIS Sample Lead Magnesium Manganese 
Ar.a Number Date uolL Q PQL ua/L Q PQL ua/L Q PQL 

C7860: 1-016 829MT3 2/9/11 2.77 B 10 7820 100 34.1 2 
C7860; 1-016 

B29MT5 2/9111 3.77 a 10 7560 100 34.8 2 DUP 
Analvsls: 

TDL 5 750 5 
Both> PQL? No-Sto_p (a<:ceptable L. Yes (conti nue! Yes /continue) 

Duplicate Both >5xTOL? Yes rcalc RPO\ .Y.~.~ (calc P.?0) 
Analysis RPD 3.4% 2.0% 

Difference > 2 TDL? No - acreotable Not aoo~cable Not aoollcable 

Sampling HEIS Sample Potassium Selenium Silicon 
Area Number Date uolL Q PQL uo/L Q PQL ua/L Q PQL 

C7860; 1--016 B29MT3 219111 4010 500 3.70 B 16 13400 50 
C7860: 1-016 

B29MT5 219/11 4000 500 3.96 El 10 13900 5() 
DUP 

AnM'vllil: 
TDL 4000 10 20 

I Both> POL? Yo.s [continua) No-Stoo ~cceptable) . Ya"i continu~j 
Duplicate I Both >5xTOL? No-S!ol> (acc:ep~ble) •• ......... Yos (calc RPO) 
Analysis I RPD 3.7% 

I Difference > 2 TOL? No - acceptable No • acceptable Not applicable 

100-D{H Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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Cale. No. 0100X-CA-V0056 
Checked H. M. Sulloway f1/1a$ 

Calch,m Chromium 

ua/L a PQL ua/L a PQJ. 
40700 100 3.91 2 --·- ......... 
40200 ,oo 4.20 2 

1000 2 
Yes {coi,tinuel Ye!i (continua) 
Yes lcalc RP[?i No-Stop_.{_a_c._<;~_e~--

1.2% 
Not aoolicable No • acceotable 

Molybdenum Nickel 

uo/L Q PQL UQ/L Q PQL 
2.32 2 0.813 6 5 

3.06 2 1.00 B s 

20 40 
Yes (continuo) No-S100 _(acceptable)_ 

No-SlooJ '!._~~~-L 

No - acceolable No • accactable 

Sodium Strontium 
uo/L Q PQL ~ Q PQL 

12200 100 194 5 

11900 100 192 5 

500 10 
Yas Ccontinu,,) Yes (continue) 
Yes (ca!c RPDl ........ Yes (calc RPO) 

2.5% 1.0¾ 
Not applloable Not aP!llicable 

Iron 

ua/L a PQL 
74.7 50 

67.9 50 

50 
Yos. {continue) 

•• No-Sto_p_(accep_tatiieC 

No - acceotable 

Phosphorus 
unit Q PQL 
23.1 B 50 

26.4 B 50 

100 

• N°-SLoe (acceptaJ?teJ 

No • acceO!able 

V'ln.lldium 
u,,,. Q PQL 
9.07 6 

9.42 5 

25 
Yes rccntim,el 

No-Stcp(accep)able) 

No - acceptable 

Rev. No. --2.c.r ,t,--/4 
Oat• ~,11 J / ,'I 

Shfft No. 32 of 41 

Zinc 
lJCl/l QI PQL 
23.7 --t··-:·-· 22.6 

10 
Yes (COnli!IU<>) 

..... No-Stop (aeceptabk!) . 

No - acceptable 

WCH-499 
Rev. 1 
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CALCULATION SI-IEET 

W•~~;"=O:~~c'~:;,c' £Vi oa 09112111 
Projoet 100-0 and 100-H Remedial 1""!!!5;!1/on Job No.~1'~6~55~--
Subject 1 ~ end 100-H Remedial lrwesllg!!lion Relative Percent Oitfefeoee (RPO} Cak:uatioo& 

C•Je. No. 0100X-cA-V0056iUu ,; 
Checked H. M. Sufloway l 

1 D lcate A • • C7881 lnten'at I 8off Sam 

2 
SampUng $ornplo Sample 

3 - Numbo, o ... 
.. C781$1 ; t-006 829NC8 1/31'11 

6 
C7861 ; Hl06 

DUP 829NC5 1/31111 

6 A i• : 
7 
8 
9 Dlclli<:ate 

,0 Anolysl$ 
11 
12 
13 Sempling HlclS Semple 
14 ........ Number Data 
16 C788 · J..006 829N.01 1/3 1/11 

16 C7~~~-006 B29NC7 1131111 

17 Anal • : 

WCH-499 
Rev. 1 

18 TOL 
19i-----r-~'4-ii;;;;;-;>:.Pa1.;;;;-~,7'-a---_-_-_r-_-_-_~'c'-;:;;~,..,;;}~:;.,;-;.?,_-_-1-r.-,/'.i="=,;:/li'::;--,i--v:===::;;--t.==f;;;';==:s-h==~==::;-t.==:f::.==::;-_r~~-•Eifi-=!.c:,,:;;Jl~~--t;~_,:,.-=;If=--=:s--t-v:;=:;:;;;;=;,--:_,1..---_-::.,.•".o:;;-•,;~:;;~·'..;;;;;:"7 
20 Oupk:ate Both >5•fOL? 

2't_:_Analysls==_J=~~~RtPO~~;I::::t=~t!E~~=::t=~~~~~::t=~d 22 Oiff&ntnoe>2 TOL7 
23 
24 
25 
26 

27 

28 
29 
3-0 
31 
32 
Jl 
34 

35 

36 
37 

38 

39 
40 
41 
42 
4l 
44 
45 .. 
47 

Sampling -C7861 • 1..Q06 

C7801 ; 1-006 
OUP 

Anal-1&: 

Duplleale 
Analysis 

8ampling -c1ae1 · 1-<Xl6 
C7861 ; l-006 

DUP 
""9hnlia,: 

°'4)1ieate 
Analysis -ArH 

48 C7861 ; l--006 

49 C7~~~ 
SO MO .. , 
51 
!12 
53 Dupb,. 
54 Analysli; 
55 

HE(S Sampla 
Number o ... 
829N01 1/31/11 

829NC7 1131/11 

TOL 

~>PUL? 
~fbt.? 

I 
Oifferenc:e > 2 TOL? I 

S.ffll)I• Sampla 

Number D ... 
829N01 1131111 

B29NC7 1131/ 11 

TDL 
Both >POt? 

Both >5xTOL? 
- RPO 

Oiftef9rtee > 2: TDL? I 

Samplo _..,.. - oa .. 
B29NDO 1131/11 

B29NC6 1/31/11 

TDL 

Iron L-' 
0 POL 0 PQL 

18600 I I 15.2 2.57 I I 0.38 

15-400 I I 20.1 3.33 I I 0.50 

5 0.5 
Yes continue vu contlnue) 
y.,. ie,tc;RPO Yu(cak: RPO\ 

18.8% 25.8% 
NotatlnW'JNA I Not aooUcable 

SIiicon Sodium 

m a POL a POL 
629 1.52 375 38. 1 

950 I I 2.01 311 I I 50.3 

2 50 
Y!!j<:onllnuo YIS continua 
YHlcaJeRPD Y•s cakRPD 

'°·"' I 18.7"' 
No<~- I NolaDS:lliQllble 

5.41 

6.38 

100-D'H Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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Llttllum 

"""k• 0 POI. 
5.24 I I 1.91 

• . 62 1 I 2.51 

2.5 
Y_u continue) - --No- • i!}__ 

I 
I No-ecceDtabMI 

Strontium 

Q POL 
25.6 0.78 

21.3 I I 1.01 

1 
YH {wntinu:e) 
Vas cak; RPO 

17.9% 
Not &DOMcabl• 

I 

I 

I 

Magnalum _,.. .. Mo,ou,y Molybdonum Nid(;el . ..._. Potassium 
0 POL 0 POI. m 0 POL m 0 POL m 0 POL m 0 POL m 0 POL 

•no I I S7.2 281 I I 3.81 0.012 I BI 0.03 0.800 I B I 1.52 9.82 I I 3.05 925 I I 38.1 768 I I 305 

4380 I I 75.4 283 I I 503 0.012 I B I 0.03 0.214 I B I 2.01 7.36 I I • . 02 538 I I 50.3 ,060 I I •02 

75 6 0 .2 2 • 100 400 
Yes(ccntinut1 YH{.CE~D.~ NQ.Stoo faa;eptable 

No.Stop {acceptable} 1=~~~=bl!2_ YH c0ntlnu«j_--r __ '!~0ntinu~ 
Vu c.afc:RPO Vas leak RPO YH (,;ale R.P01 No-StOD{aoce~ 

8.5% 0.7% I 52.9" 
Not:11nndr,at)le Not anNlr.;.able I No - arr-AnrAbl,e No - ar-r.ANabie No-!Mn¥11Abj,a No(anruir.:;i.bee I No-accaotab(e 

Tin Vanadium Zinc Chlo,'lde Nitratt Nttroge,n In Nitrlta and Sulf>IO ~--~ 
m 0 POL m 0 PQL 0 POL m 0 PQL Q PQL m Q POL m " POL 

2.35 8 7.62 51.7 1.91 32.8 7.82 • . 3 8 5.3 3.0 B 5.3 0.72 0.53 11.4 I I 5.3 

2.29 I BI 10.1 •2.2 I I 2.61 35.1 I I 10.1 5.0 I 0 I 5.5 4.4 I BI 5.5 o.93 I I 0.55 1.0 I I 5.> 

10 2-5 I 1 2 2.5 0.75 5 
No-Stop ( 8ll2!0Uilt>1e Yu continue Yu C"Ontmuo No-Slop {acct~, ~ &aa•- Yes continue 

Yu c:.alc'FfPO Yu calc:RPD •biol 
20.2% 8.8% I 

No- ble Notaodiable I NotaoolicatM No - aa:.otable No - acceotable I No-=-- Yes - nsess uther 
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CALCULATION SHEET 

1 
2 
3 
4 

5 

6 
7 
8 
9 

10 
11 
12 
13 

14 
15 

16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

27 

28 
29 
30 
31 
32 
33 
34 
35 
36 

37 

38 

39 
40 
41 
42 
43 
44 

Washington Closure M,,iford ' XL 
Originator P. L Benjamin VP Date 09112/11 

Project 100-0 and 100-H Remedial Investigation Job No, _1~46~5~5 __ _ 
Subject 100·0 and 100-H Remedial Investigation Relative Percent Difference (RPO) Calculations 

DuDl~ Analvsis • C7881 Interval 13 Groundwater Samoles 
Sampling Sample Sample Aluminum Barium Boron 

Area Number Date ua/l Q PQL ua/L Q PQL ua/l Cl PQL 
C7881; 1-013 829NJ3 2/1/11 14.1 B 50 35.8 2 21.8 10 --··· C7881; 1-01 3 

DUP B29NJ5 2/1/11 11.2 8 50 35.6 2 21 .4 10 

Analvsis: 
TOL 50 5 20 

1 Both > POL? No-Stop {acceptablo) ___ Yes lconlinual Yes (eontlnuGI 
Duplicate ·---· Both >5xTOL? ...... Yes (calc RPDl No-Stop Jacc~ tableL,. 
Analysis RPO 0.6% 

Difference > 2 TDL? No • aceeota ble Not aoo Ii cable No - acceptable 

Sampling HEIS Sample Manganese Molybdenum Nickel 

Area Number Dale ua/l Q PQL ua/L I Q I PQL unll I Q I PQL 
C7861; 1•013 B29NJ3 2/1/11 12.9 2 2.05 I I 2 0.644 I B I 5 
C7861 ; t-013 

B29NJ5 2/1/11 15.3 2 2.45 I I 2 1.14 I B I 5 OUP 
Anal'ISls: 

TOI. 5 20 -40 
I Both >PQL? Yes {continue) Yes (continue) No-St~_{acceptablej ___ 

Duplicate I Both >6xTDL? No-Stop (a_cceptablo) __ No-Stop (aoci,ptable) ____ 
Analysis I RPO 

I Difference > 2 TDL? No - acc-"">table No - acc.-table No• acceptable 

Sampling HEIS Sample Strontium Vanadium Zinc 
Area Number Dah• ua/l Q PQL uo/L Q PQL ua/L Q PQL 

C7861 ; 1-013 B29NJ3 2/1/11 292 5 9 .96 5 13.7 B 20 
C7861 ; l -013 

829NJ5 2/1111 288 5 11 ,0 5 22.6 20 DUP 
&~is: 

TDL 10 25 10 
I Both >PQL? Ye s (continue} Yes /continue) No-Stoo(~tableL. 

Duplicate 
·• 

Both >5xTDt? Yes (s~c3!.'PI No-Stop J.aicceetablel___ 
Analysis RPO 1.4% 

r Difference > 2 TOl? Not applicable No • acceptable No • acceptable 

Sampling Sampl• Sample He,avalent chromium 
Area Number Date mg/L Q PQl 

C7861 ; 1-013 B29NJ2 2/1/11 0.004 0.0037 
C78tl1; 1-013 

B29NJ4 2/1/11 0.005 0.0037 DUP 
Analvsts: 

TDL 0.01 
tsoth> Pc.iL·1 Yes (continue) 

Duplicate -···-·- Both >5x TDL? No-Stoo _{acceptableL__ 
Analysis RPO 

Uifferenee > 2 TDL? No • acceptable 

100-DIH Remedial Investigation/Feasibility Study Data Quality Assessment Report 
June 201 2 

Cale. No. 0100X-CA-V0056 1 
Checked H. M. Sutlaway ,f!Ui( 

Cak:!Um Chromium 
ua/L Q PQL ua/L Q PQL 

64500 100 7.58 2 .. 
64300 100 7.29 2 

1000 2 
Vos continlle) Yes- (continue.' 

..... Yes _\calc RPO) No-Stop {acce~ble) ... 
0.3% 

Not applicable No • aoeeptable 

Phosphorus Potassium 
un/1 a l POI ua/L I Q I POL 
25.9 BI 50 3080 I r 500 

27.7 al 50 3210 I I 500 

100 4000 
_ No-Stop {~cceptablel Yes {continue) 

No--Stoo ~ccept<lble) . 

No - aoceolabla No • accoctable 

Rev. No. ~ j , /4 
Dato / ) 1( 

ShoetNo. 34of4'1 

Iron Maonesium 
uo/L Q pt'.>! ua/L Q PQL 
32.3 B 50 10600 100 

55.5 50 10700 100 

50 750 
No-Stoo [acceptable) _____ Yes (continue) 

Yes (care Rl'0l 
~ · o.9% 

No - acceotable Not applicable 

Sil icon Sodium 

ua/L I a I POI ua/L I Q PQL 

:~: 1·---·1· 
50 11200 I 100 

50 11200 I 100 

20 500 
Yes (continue) Yu {contim•el 
Yes [calc RPO) Yos /c.,lc RPDl 

2.6"/o 0_0% 
Not aoollcable Not applicable 

WCH-499 
Rev. 1 
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2 Sampling 
3 AIH 
• C7862: l-004 

6 Anal Is : 

CALCULATION SHEET 

Cale. No. 0100X-cA~~ . 
Checked H. M. SuJ',Jwo~ / ~ 

!1-----,-----'-~~~=c--+-~c-,--"'"-,-~-+-- ~ .,..::CC:.,.,.---+--....,.,=,-----.-~~--'--~--1-----'--~ ___J 
9 Duplicate 

10 Analysl• 

~~'-----'---====.:....:.=--'--'====---'---'===='--'---===="--'---""==="'--'---'-""-'-'===-___J 
13 
14 
15 

16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
21l 

27 

28 
29 
30 
31 
32 
33 
34 
35 

36 
37 

38 

39 
40 
41 
42 
43 
44 

Sampling ..., .. 
C7862· 1-004 
C7862; 1-004 

DUP 
An•"-i• : 

Duplicale 
Analysis 

5-pling ..., .. 
C7882: 1-004 
C7862; 1-004 

DUP 
i• : 

Duplicate 
Allalysls 

Sampnng ,.... 
C7862· i--OCl4 
C7882; 1-004 

DUP 
la : 

Oupticale 
Analysis 

HEJa Sampi. 
Number O.t• 
B27603 8123110 

B27!!04 8123110 

TDL 

PBolh>PQL? 
~J!!.?'5xTOL? 

RPO 
Oitft!fence > 2 TOL? 

HEJS SM1pla 
Nu,,ber Oat,, 

827803 8123110 

B27604 8123110 

TDL 

[==:J·Bo)!l > =• ? 
f/<llh 

Oiffe< > 2 TOL? 

&amP'• Sample 
Number Dote 
827603 8123110 

827804 8123110 

TDL 

p l!o4t1>PQl? 
Bolh~TI)l? 

Oiflereoce>2TOl? 

Aluminum 
a PQL 

5150 3.88 

6250 I I 3.72 

5 
Ya.s continuel__ 
Yes cale R.Pm 

19~3% 
Not 

Col>alt 

-•" I Q I POL 
4.n I I 1.55 

s .18 I I V19 

2 
Yes contiQ~.-

No-S!el!J~~'!)_ 

No- -
Nk:kel 

Q PQL 

:~:-i-i· :::: ... 
• 

Yes continua 
No-5100 

>lo·a table 

Arsenic Barium Beryllium 
a POL mnlkn a = m 0 1 PQL 

3.67 ,----1-·:;;- ··::~---1-i 0.39 0.180 I I _Q;_~ --
4.35 0.37 0.2,, I I 0,15 

1 0.5 0.2 
Yu ,cQntinue) Yes continue YH (continue) 

No-Stoa a Yes ealc ~PD No-S lal)leJ 
27.6% 

No•• l3ble Not 1\10·' table 

Copper kon Load 
mftlltn I Q I PQL mn11rn I Q I PQL mnnrn I Q I PQI. 
12,4 I I 0 .78 15000 I I 15.5 8.o3 I I 0.39 

1a.o I I 0.74 16600 I I 14.9 9.oa I I 0.37 

1 5 0.5 
_ _ Y~ntinuej Yes continu• YH (continue) 

--~.!S..l~~J.c APO Yes calc RPD Yts ~ -~c RPD) 
25.4% 10.1o/, 12.3% 

Not aooltcable Nola ble Not annlica.ble 

Pho~hofu• Pota.tJurn Silicon 
a = kn a PQL m Q PQL 

___ !;52 38.8 :~t-·i 311 695 I I 1.55 

576 I I 37.2 297 974 I I 1.49 

100 400 2 
Y• s continue• Yes continue Yos cantin1~L 
YH ca lcRPO No-S10c Vas cafcRPO\ 

4.1% 33.4" 
Not !coble >lo· !able Not aMlleabfe 

~,.....----,-----,-----,-- - -----,---------,-=---.,..-,,--.,.,,---------, 
4& 

47 
46 

49 

Sampllng ..., .. 
C7862· l-004 
C7862; l-004 

DUP 
50 Anaf a: 

Sample Sample 

Number Dote 
827603 8/23/10 

B27804 8123110 

C hlarido Nitr-. Sulfate 

Q PQL 
___ll_ B 62 6.7 

2 .6 B 4.8 6.5 

~;1----~---_~TI>~;~f;,-ic':hr,>;;;,;,p;~a,£,L
0

?.;;-'-_=~~~~~N~o-.~S=IO,-~-~,-'!.:~!R-,.\abl-, .• _.,.o.,.!_-< ___ ~~;;;~;;;;;;;;.;;;;;;_t~;,;;;;;~i:~5:--'1----"--...,.,--l 
53 Duplicate -~th> 
54 Analysis 
55 >2TOL? No - a 

100-CVH Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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Boron 
=•n Q PQL 

. 0 .807 1 !-j-1.55 
1.28 B 1.49 

2 
No-Stop {acrMCJtabkl} 

No - arr.-u.ai~ 

Utllium 
mnnr,. I a I PQL 
6 .80 I I 1.94 

a.2• I I 1.88 

2.5 
Yes (continue) 

No-Slop rBCCMlltable) 

No - acce tatNe 

Sodium 

- n I Q I PQL 
194 I 

-,· 38.8 2~ I -;;-
50 

Ye a {cominuel 
No-s!Oo ac:ceo,able) 

No -

Re•O:i.q/<J 
ShNtNo. 35of41 

Cadn,Jun, Calcium 

m 0 PQL Q PQL 

~::;7··:i 0.16 6710 I I 77.6 

0.16 8790 I -, 74.3 

0 .2 100 
~accel'lta* Yu {contiOlHll 

Yes (ealc RPO) 
26.So/. 

No-= •MQGibie Not appfk:able 

Magne~um Mar,oanesa 
mo/ka I QI PQL -~" I al PQI. 
3460 I I 58.2 248 I I 3.88 

4090 I I 55.7 271 I I 3.72 

75 5 
Yes (conUnue} Yesj~_O!!!l_nu•l 
YGS (Cl!IIC. RPO) Yes·{calc RPO) 

16.7% 8.9% 
Notapplicabkt Nol 30ndcable 

Slrontium VBNdlum 
ma/kn Q P"'- m 0 PQL 
24 .3 0.78 38.7 I I 1.94 

27.1 I I 0.74 39.7 I I 1.~ 

1 2.5 
Yes (continue) ... I Yes fc.lc RPO) Yu 

10.9% 
Not aon1k:able Nol ble 

Chromium 
0 -15.Q I I _.Qc!_~-

10.1 I I 0.15 

0.2 

-
y~ 
Yes 

Not 

Molybdenum 
mo/ka I Q I ~ 
o.s,o I B I 1.56 

0.552 I B I 1.49 

2 
No-slOO (IICC!'J)~ 

No-a table 

Zin<: 

m Q = 
34.0 ' --~ -
42.2 I 7.43 

1 
Yes c:. 
YH 

21 
Not aooOcable 

WCH-499 
Rev. 1 
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CALCULATION SHEET 
Washington Closu111 Hanford <,-:1 

Originator P. L. Benjamin S t> Oate 09/12/11 
P roje ct 100·0 and 100-H Remedlal Investigation Job No. ~1_4~65~5 __ _ 
Subjeet 100-0 and 100-H Remedial Investigation Relativ& Percent Difference (RPO) Calculations 

1 

2 

3 
4 

DuPllcate Analvsia - C78a2 Interval 18 Groundwater Samples 

5 

6 
7 
8 
9 

10 
11 
12 

13 
14 
15 

15 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

27 

Sampling 
Area 

C7862; 1--018 

C7862: t-018 
OUP 

Analvsis: 

Duplicate 
Analysis 

Sampling 
Asea 

C7862; 1-018 
C7862; 1-018 

DUP 
Ana1ys1s: 

OupUcate 
Analysis 

Sampling 
Area 

C7862: J-018 
C7862: 1-018 

DUP 
IVSIS: 28 Anal 

20 
30 
31 Duplicate 
32 Analysis 
33 

Sample Sample 

Number Date 
8276H4 8/28110 

627633 8/26110 

TDL 
Bolh > POL? 

Both >SxTOL? 
RPO 

Difference > 2 TDL? 

HEIS Sample 
Number Date 
8276H4 8126110 

827633 8126110 

TDL 
Both > POL? 

Both >SxTDL? 
RPO 

Difference > 2 TDL? 

HEIS Sample 
Number Date 
B276K4 8126/10 

827633 8/26110 

TOL 
Both >POL? 
Both >6xTDL? 

RPO 
Difference > 2 TDL? 

Aluminum 

~,L Q PQL 
98.3 50 

26.0 B 50 

50 
No-Stop {acoeptableL._ 

No - acceotable 

Magnesium 

uQ/L Q PQl 
14300 100 

14000 100 

750 
Yn (continua) 
Yos (calc RPOJ 

2.1% 
Not aoolicablo 

Strontium 

1111/L Q PQL 
363 s 
358 5 

10 
Y&5 (continue) 
Yes (ca lc RPO) 

1.4% 
Not ao~lcable 

100-DIH Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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Barium Boron 

ua/L Q PQL •='L Q PQL 
48.5 2 36.1 10 

47.3 2 38.2 10 

5 20 

···--~:!f~;,~t~;;~ Yes (continue) 
No-Stop (acceptable)___ 

2.5% 
Not aoollcable No - acceota ble 

Manganese Molybdenum 

UQ/L Q PQL ua/1 Q PQL 
···--276_.,_ 2 34.6 2 

274 2 36.8 2 

5 20 
Yes ( continuo I Yes (continual 
Yes (cnfc RPO) ...... ~.9:.!?.t2p_ (acceptable) .... 

0.7% 
Not aoolicable No • acceotable 

Vanadium 
ua /1.. Q PQL 

.. ._ 9 . 7 4 ··- 5 

9.78 5 

25 
Yes Ccontinu~ } 

No-StoP .. (acc.eptallle) . 

No • acceptable 

Cale. No. 01 OOX-CA-1/0056 , • 
Checked H. M. Sulloway 4,PtvS 

Caleium Cobalt 

ua/L a PQL ua/L Q PQL 
56300 100 0.989 a 2 

55700 100 0.876 B 2 

1000 20 
Yes (connnueJ No-Stop (acceptable)__ 
Yes teak RPDL ............ 

1.1% 
Not aooficable No - occetttable 

Nickel Potaulum 

u11/L Q PQL uoJL Q PQL 
2.38 ·-··· B ... 5 6760 500 

2.31 B 5 6820 500 

40 4000 
No-Stoll (acceptable) Yes ( continuo) 

No-stop (ao:,p\able) 

No • acceotab!e No - ac,;eotable 

Iron 

ua/L Q PQL 
64.6 50 .......... 
24.8 B 50 

50 
..•. No-StoE._(acceetahle) 

No - acceot:able 

Silicon 

ua/L Q PQL 
11400 50 

11400 50 

20 
Yes {continue) 
Yes (calc RPO) 

0.0% 
Not aooticabte 

WCH-499 
Rev. 1 

Rev~~~ -%-t/t.~& 
Sheet No. 36 of 41 

Llthlum 

uo/L Q PQL 
6.88 B 20 . ,, ... ,. ... 
7.69 B 20 

25 
..... No-Sto.P. (acceptable) 

No - acceotable 

Sodium 

ua/L Q PQL 
,. .. 21_700 ..... 100 

21800 100 

500 
Yes (contlnu<>) 
Yes rcalc RPDl 

0.5% 
Not aoo1icable 

A-38 



CALCULATION SHEET 

WuhJootgn Closure Hanf'Qaf n';) 
Originator P. L Benjamin IV Datt 09/12111 

Project 1QO.O and 100-H Remedlal Investigation Job No • ..:1;;;:4655=---
Sut>;ect 10().0 and 1©-H Remedial Investigation RelaUve Percent Difference (RPO) Calculations 

Cale. No. 0100X-CA-V0056-/i1. 
Chtck•d H. M. Sulloway ~71,$' 

1 Du licate Anat • • C7813 lnt•rval 2 Soll Sam • 

4 C7863; 1-002 628Y47 1/13111 14.5 

C
7~!"°°2 

828Y5 1 1/1311 1 

6 Anal ts; 

~1----~-TOl=Be-o-lh_>_P~Ol=?---l-----"'"-----1-----"'-'-,---1----""'----.-----'"------1-----'-------l 

9 Duplicate Both >5xTOL? 

10L_:._-::Jysl=·· _t:::Ql!il!!!~RP02rn~=l==:;~~~~=±=~~~~c=±=::El.!~~~~=:t=:1~~!el!§C:±=~~~i§~=:! 11 Difference > 2 TOL? 
12 
13 
14 
15 

16 

17 
18 
19 
20 
21 
22 
23 
2 
2 
26 

• 
5 

7 

Sampling -C7863· J..002 
C7863; l-002 

DUP 
Anatwis: 

DupUcata 
Analysis 

Sampling 
Area 

C7863; f-002 
C7863; l-002 

DUP 
e Anafuds: 

2 

2 
2'J 
30 
3 
32 
33 
34 
35 
3 
3 

1 

8 
7 

38 

39 
40 
4 
4 
4 
4 
45 

1 
2 
a 
4 

4 

4 
48 

6 

7 

1 

49 

50 
5 
52 
53 
54 
55 

Duplicate 
Analysis 

Sampling -· C7883· l-002 
C7863; 1-002 

DUP 
Anal.sis: 

Dupllcate 
Analysis 

Sampling -· C7863· HXl2 
C7863; 1-002 

DUP 
Ana.,..__;&: 

Otlpllcote 
Analys1$ 

HEIS Sample 

Number Oat• 
B28Y50 1/13/11 

B2BY54 l/13/lt 

TOl 
I Both> PQL? 

~th >5x:TOL? 
RPO 

I Diff~ence > 2 TDL? 

HEIS Sampie 
Number Dale 
B28Y50 1/13111 

S28Y54 1/13111 

TOL 
Both> POL? 

Both >5xTOl.7 
----- RPO 

Differeoce > 2 TOl? 

s.npt• Sample 
Number DIii 
828Y50 1/13/11 

B28Y54 1/13/11 

TOL 
Both >PQL? 

--···-· Both >5xTDL? 
I RPO 
I Difference > 2 TOL? 

Sample Sarnple 

Nu~r Otta 
B28YSO 1113111 

828Y54 1/13/11 

TOL 
I Bott, > pQL? 

Both >!5xTPL? 
----RPO 

Difference > 2 TOL? 

Aluminum AfMnlc 

m-""- I Q I POI mo/kn I Q I PQL 
6650 3.75 4.19 0,75 

7100 1-····1 3.71 3.97 I I 0.74 

5 1 
YH rcontloual -~-- Yos{continue) ·-·--· 
Y's.slcalcRPO\ No-S\!?p_~t 

3.6¾ 
Not ica ... No·• rable 

Cobalt Copper 
m-~ - Q I ON mn./kn I o POL 
5.09 I I 1.50 122 I I 0.75 

5.32 I I 1.49 11.2 I I 0.74 

2 1 
Yes (cootlriuel Yes (continue) 

No-Stoolac,,'!e!e!>''!L~D\ 

No - aoceotat>Je N 

Nic:k• I PhosDhorus 
mo/ka I Q I PQl m ... 11r ... I Q I ""' 
-::: --,-- i 

3.00 708 I --i-~~"L 2.97 770 I 37.1 

4 100 
Yo~ontiou~L ..... __ ... Ye.s(continuel 

No-Stoo .a_~etabl•)._ --.:fes (~_1t!c RPO) 
8.•% 

No.::1r..,.Antable Not 2 nnarable 

Zinc Chl<><lde 

--~- 1 0 1 PQl --~ - 1 0 1 POL 
33.1 I I 7.50 19.0 I I 5.5 

3<.7 r I 7.43 16.1 I I S.4 

1 2 
Yu (continue\ Yes tconnnue 
Yes- c.a1e RPO 'Yes (ClllC RPO 

4.7% 16.5% 
Not 9PPl!cable Not aoolicable 

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

Barium Berytllum Boron 
m 0 POL mnlko Q PQL mnfkn Q PQL 
64.9 ,--,~::···· ·- :~:~-1-- i 0.15 0.661 I BI 1.50 

63.4 0. 15 0.902 I B I 1.49 

0.5 0.2 2 
Yes (continue Yes continue No-Stoo I~~ 
Y~ calc R.PO No-Stoo ,,.,.,.....:,table 

2.3% 
Not annlicable No • = r.Hntable No ~ acoeotabfe 

Iron Lead Lithium 
m r:, POL m Q PQ ffln.TO I Q POL 
16900 I I 15.0 a.84 I I 0.38 8.62 I I 1,87 

11100 I I 14.9 3.75 I I 0.37 a.32 I I 1.86 

5 0.5 2.6 
Yes !continual Yes lcor:tlnue!._ __ --~l~L;:n':18'· Yes rcil7~R.?0) Y2stcalcRPm 

,(6% 2.4% 
Not annl!cat>Je Not at>t ticable No - a ble 

Potassium S iti-cM Sodium 
mnnr .. I a I PQL rt'U"ltka I Q I POL m,.,.," I Q I pol 

·:::-t i aoo :~: ,····1--::- ::---1--i 37.5 

297 37.1 

400 2 50 
Yos lcon1in~)_ __ . ,_ YH Ccontihuel Yos (contlnuel 

No-StoD laec1'1)tabl.!L_ Yu (calc RPDl Yes Cc.ale RPO) 
1.9",\ 0.7% 

No - arnnntable Not annHr!:ibte Nota le 

Nitrate Nitr09en in Nitrite and 
Nitrate 

SU!ftt• 

-~• I a l Pot =•• I Q I PQL fflft l lrft I Q I ~ 
6 .5 I I 5.0 1.50 I I 0.65 ___ -: -1~1-:::-7.0 I I 5.4 1.66 I I 0.!5!5 

2.5 0.75 5 
Yi,$ continue) . ____ Y~ontinueJ Ye$ continue 

No-S!Qe.t~~ No-S~ (~~blel Yes (ca3c RPOl 
13.Jo/ .. 

No • 81"("'.1>.ntable No• acceot.oble Not aoolicable 

Cadmium 
n POL 

0.092 I B I 0.15 

0.097 1-;;· 1 0.15 

0.2 
No-Stop (acceptable) 

No -aceMtabfe 

Uagnesium 
m--1k- Q I PQL 

4780 I I 56.2 

5010 r·- I 55.7 

75 
Ya:slcontinue' 
Yes caJc RP-0 

5. 1•4 
Not af"\t'\J.lcabl-e 

Strontium 
m-n.- 1·n -· f ftf"ll 

46.8 7 ' 0.7_~_ 

44.6 7 l 0.74 

1 
Yos lcontinoel 
Yes lcalc RPO ~ 

4.4% 
NotarmITcabte 

Rev. No.~? 5. o. .. ~ - r r 
Sheet No. J of. 1 

C,ilclum 

k• n -· 
8960 I I 75.0 

8770 I I R3 

100 
Yes continue 
Yes cafc RPO 

2.1¾ 
Not arxlicable 

Manganese 
Q ""L 

286 I I 3.75 

284 I I 3.71 

5 
Yesfcontinue\ 
Yea C3Tc-RPo 

0.7% 
Nota.....,Ucabie 

Tin 
m-""- 1-r.:i ·1 -= 

-- ::; ~1-:; 7.50 

7.43 

10 
No-S""!l-et;!!?'~ 

No • accer'ltab1e 

Chromium 

rn Q -
145 t--r!;-
14.6 0.15 

0.2 
Yea teontJnL!~F 
Yes carc~O 

0.7% 
Notaooticable 

Molybdenum 

m Q PQI. 
0.440 I 8 1 1.50 

0.724 I B I 1.49 

2 
No-St~~'!L 

No-accontable 

Vanadium 
m,.,.._ l a I = 

41 .0 l __ i--''~-
42.1 l 1.aa 

2.5 
Yeiii lconti11ueL 
Yes lcatc RPO\ ,,,,, 

2.8% 
Not ,.,-.-Ji.-at,te 

WCH-499 
Rev. 1 
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2 

3 
4 

Ii 

6 
7 
8 
e 

10 
11 
12 

13 

14 
15 

16 

17 
18 
19 
20 
21 
22 
23 

24 
25 
26 

27 

28 
29 
30 
31 
32 
33 
34 
35 
36 

37 

38 

39 

40 
41 
42 
43 
44 

Washington Closure Hanford ~(L 
Originator P. L. Benjamin ~ V Date 09/12/11 

Project 100-0 and 1 QO-.H Remedial Investigation Job No . ... 1 ... 46~5~5 __ _ 
Subject 100-D and 100-H Remedial lnvestigatioo RelaUV& Percent Difference (RPO) Calculations 

Duollcate Ana!vaia • C11&3 lntetval 15 Groundwater Samoles 

Sampling Sample Sample Aluminum Arsen ic Barium 
Ana Number Dahl ua/L Q PQL ua/L Q POI uo/L Q PQL 

C7863: 1-01 5 B28YF9 1/17/11 22.4 B 50 2.68 B 10 52.9 2 
C7863; 1-016 

OUP 
B28YH1 1117/1 1 12.5 B 50 3.48 B 10 53.4 2 

AnalWJs; 
TOL 50 10 5 

I Both> POL? No-Stop(acc}'l,ta~ ... •.•• NC>-Stop (acce£.l_able l Yes (continue) 
Oup!"rca ta 

~ -·· Both ;~;10L? Yes I care RPOI 
Analysls 0.9% 

I Differencfl > 2 TDL? No - acceotable No - UCCODlable Nol aoolicable 

Sampling HEIS Sample Lithium Magne&lum Manganese 

Area Number Date ua/l I Q I PQL UQ/l I O I PQL uo/L I O I -~ 
C7863; 1-015 B28YF9 1/17/11 10.3 I B I 20 17900 I I 100 25.2 I I 2 
C7863; 1-015 

B28YH1 1117/11 6.07 I B I 20 1a100 I I 100 26.5 I I 2 
OUP 

Analvsla: 
TDL 25 750 5 

Both> POL? No-Stoo (accep_tabloL Yo.~ (continue) Yes (continue) 
Oupllcate l Both >5xTDL? Yes rcalc RPO) Yes lca lc RPO! 
Anafysis RPO 1.1% 5.0% 

l Difference > 2 TOL? No - aoceolable Not aoolicablo Not aoolicable 

Sampling HEIS Sample Slll<:on Sodium Strontium 

Aroa Number Date ua/L Q PQL ua/l Q PQL ua/l Q PQL 
C7863; 1-015 B28YF9 1/17111 14700 50 18900 100 421 5 
C7863; 1-01 5 

828YH 1 1/1711 1 15100 50 19000 100 424 5 
OUP 

An~s: 
TDL 20 500 10 

.. Both> POL? Yes (c0rltlnu2} .. Ye-s {continuel Yes (continua-) 
DIJplica1e Both >5xTOL? Yes fcalc RPOI .••• ,. ..• Yes c alc RPO) Yes (catc RP O) 
Analysis I RPO 2.7% 0.5% 0.7% 

I Difference > 2 TDL? Not aoolicable Not aoolicable Not anrulcab)e 

Sampling Sample S"'11ple Hexava!ont chromium 
Area Number Date mall. Q POL 

C7863; 1-015 82SYF8 11171\1 0.011 0.0037 
C7863; 1-015 

B28YHO 1/17/11 0.012 0,0037 
OUP 

Ana,...,.: 
TOL 0.01 

tl<lth > P OL? Yes (continu•) 

Duplicate Both >SxTOL? No-Stop (acceptable) __ 
Analysis RPO 

Difference > 2 TDL? No •aCC81ltable 

100-D'H Remedial Investigation/Feasibility Study Data Quality Assessment Report 
June 2012 

Cale. No. 0100X-CA-V0056 j 
Cheekod H. M. Sulloway cl lt:fttj. 

Boron Calcium 

ua/L Q POL ua/L Q PQL 
43,8 10 71 400 100 

43.Q 10 72000 100 

20 1000 
Yes lconllnuel Yes Cconl!nue) 

No-Stop (acceptableL_ Yes /calc RPOl 
0.8% 

No • a~,_.,,,.,_.ble Not aoolicable 

Molybdenum Nlclcel 
unll I Q I PQL ua/L I Q I POL 
6.26 I I 2 1,41 I 6 I 5 

4.80 I I 2 1.57 I BI 5 

20 40 
Y~s (continlle) No-Slop (~ccepjabceJ ..•. 

···No:s top (acce_p)a ble)_ 

No • acceolable No • acceptable 

Vanadium Zinc 
unfl Q PQL ua/L Q PQL 
18.9 5 10.4 B 20 

18.8 5 12.0 B 20 

25 10 
Ve$ (continue) No-Slot (acceP.tabie) •••. 

..... N<>-Stop_{accep!able) .... 

No • acceotable Ne - acceolable 

Chromium 

ua/L Q PQL 
25.3 2 

26.2 2 

2 
Yes (continue) 
Yes cal c RPO) 

3.5% 
Not aooticabte 

Phosphorus 

""" I Q I PQL 
23,5 I 8 I 50 

25.7 I B I 50 

100 
. _ No-Stop (acceptable) .... 

·-
No - acceptable 

Rev. No.:$; ,.,-/ 
Date< hlr 

Shoe! No. 3S'of 41 

Iron 

ua/L Q PQL 
79.8 50 ---- ............. , .. ~ ....... ~ 
84.1 50 

50 
Yes lcontlnuel 

No-Stoo {acc:eplable)__ 

No • acceotable 

Potassium 

ua/L I Q I PQL 
6180 I I 500 

6220 I I 500 

4000 
Ye5 (continue) 

No-Stoo (ap:eptab~ --

No - acceotable 

WCH-499 
Rev. 1 
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W~ttt:f:'or , .'r' fMnlPf! f¥i O.• 09i121t t 
P,cfec.1 100-08:?rroiP-iRemed-ielli'WHbgaiion JobNo. ~ 
$ubjaet 100-0 and 100:t:4 Rt!'.!'f<&l lrJV!!:tisf!tiol\ RelaiUV'4 f'eroe,tt Difference (RPO) ~dona 

""'-;!~f) ;'ii 
Stiff! Ho. ___ 4_1 _ 

1 OU k:111• i. . CTIM lntwval 1 lo4I 

z - ........ ........ 
l - ........ 0.1< 

C'1864.:l.001 B28VB8 "'"' 5 
C7864; 1-001 

8:18V89 ''''" 
TD<. 

:;1---E;l:iliiE=1t~~~~~1:-=.,;:;;;;;;;::::r-t-----o:=::::r.:,::r-l-=-r.::~--!-;=i'z==-t-=~::::,--+--,:;-r.;:;:=::r--+-=,;:::':;;=iE~~i~~l~~~=-1 
~L==-1::::::!El§~ttlmi~I::Ji!e:::i;;.;:~!L±=~ ., .. ~ ... j - ...... 9..,,o(otil) - 1Bonm(l<l,,_._ I 
" ... 
49 

62 

·- , ... 
C7'N'J1.• l-001 -- 2 

C7~"'°'1 amro, >13/11 

'"' 1~ 

~t'U\.-( 
~M- ~ 

- . RPO >2 

n ~ 

~ .. 3-'0 

• .,. I I '·" I 
JO 

Yu oonti11u. 

-l_ 

-· 

.,,---~~-~~~--+--~~- = --< 
6-4 Ovplic.e 

:L-=..:..J• ~~~£:r~~!ii!!id 

n , ... 
'·" I ,1 

,. ..,._ ... 
No• 

100-CVH Remedial Investigation/Feasibility Study Data Quality Assessment Report 
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50 

, .• 2 I 

Cbryt.tn. I ............ 1-•.2.J~d) ....... 1 
n = • n ~· n = 2nt J•t-;'50 11 .7 3.50 ,.,a 3.50 

... , I ..., I .... I I ,., I ,.2, IJI ,_., I 
1m = ,0 

Yu <.Ont(lll~ 

______ ... 

-- ... ... No - ... 

............... .,,..., . Nitnila Ntt~-~Nttrtteand .._ 
Q = n ~ n = • n = n ~ 

3.33 £_ " .. 3.50 2.9 • ... , ... 0.•17 ,., .., 
.... I I 3.52 ,,_, 1 I . ., 2.2 I• I 0.3 , ... I• I .... 6.2 I I 5.3 

= -~ ~· 0,7'1. 5 
No- Ya continue Ya~ 

!ee.1-l!!!'J 
..,.,. ... 

No - ... ... No• No•aoco No•-

WCH-499 
Rev. 1 
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Washington C{q§U(! H;mford O'G, 
Originator P. L. Benjamin J v Date 09/12/11 

CALCULATION SHEET 

WCH-499 
Rev. 1 

Date ~11 .. , ProJ-ct 100-D and 100-H Remedial Investigation Job No. _,_1-"46,;.;5;.;;5 __ _ 
Sub~ct 100-D and 100-H Remedial Investigation Relative Percent Difference (RPO) Calculations 

Cale. No. 0100X-CA.Y0056 t 
Checked H. M. Sultowaycf[I (' 

. , ) 
Rev_ No-_O_fiff/(/ 

Sheet No. 40' of 41 
1 

2 
3 
4 

5 

6 
7 
8 
9 

10 
11 
12 
13 

14 
15 

16 

17 
16 
19 
20 
21 
22 
23 
24 
25 
26 

27 

Dupl!c;ate Anal\l!lls - C78M Interval 15 Groundwater Samples 

Sampling Sample Sample Aluminum Barium 
Alea Number Date ua/L Q PQL U"II Q PQL 

C7864: 1-015 B28VL1 2/4/11 32.5 B 50 31.4 2 
-·· 

C7864: 1-015 
DUP 

B28Vl.3 2/4/1 1 41.6 a 50 32.6 2 

Analvs!s ; 
TOL 50 5 

Both> POL? No-Slo __{acceetable) __ ___ ···- Yes {continue) .. 
Oupllcate Both >!l'x'rDL? Yes [calc RPO) 
Analysis RPO ..... 3.6% 

Difference > 2 TDL? No - acceptable Not applicable 

Sampling HEIS Sample Magnesium Manganese 

Area Number Date ua/L Q PQL ua/L Q PQL 
C7864; 1·015 826VL1 2/4/11 9940 1q9 _____ 46.4 2 
C7864; 1--015 B28VL3 2/4/11 10400 100 49.1 2 

OUP 
Ana!vsis: 

TDL 750 5 
Both >POL? Yes (continue) Yes tconfinvo) 

Duplicate Both >SxTDL? Ye5 (c~lc R!>D) Yes (calc R.Pof"' 
Analysi~ RPD 4.5% 5.7% 

Difference > 2 TDL? Not applicable Not applicable 

Sarnpllng HEIS Sample Selenium Silicon 

Ar•• Number Date u!I/L Q PQL UQ/L Q PQL 
C7864; 1-015 828VL1 214/11 5.09 B 10 10300 50 ----•···· ·-
C7864: 1-015 

DUP B28Vl3 214/11 5.44 B 10 11000 50 

Soron Calcium Chromium tron 

ua/l Q PQL ua/L Q PQL uc/L Q PQL UQ/l Q PQL 
28.8 10.0 61100 100 6.84 2 93 ,6 50 ............. ....... _ 

29.4 10.0 65000 100 7.54 2 91.2 50 

20 1000 2 50 
Yes {continlle) Y!ls cont.lnuel Yes I continue) Yes (continue) 

No-Sto .. (acceetable) ____ Yes cal c RPDJ ............ ..... No-Stop (acc;eplable) ____ . ... ~kg9.P._ (acceptable) ____ 
6.2% 

No • acceotabte Not aoollcable No - acceptable No • acr=lable 

Molybdenum Nlckel Phoephorue Potassium 
uo/L Q PQL uo/L Q PQL u!IIL Q PQL ug/L Q PQL 
3.21 ___ L _ 0.732 B 5 15,i B 50 4-000 SQQ ..... 
2.85 2 0,625 8 5 16.4 B 50 4140 500 

20 40 100 4000 
Yes continue l No-Sto --~tabla_)___ ·---~£:-~t-~ _(acceptable) _ Yes (continue} 

No-Stoe . .C acceptable) .•. -~--· ··-······ 
No-Stop_ (acceptable) . ... 

No - acc.,ptable No • acceptable No • acceptable No - acceptable 

Sodium Strontium Tin Vanadium 

uall Q PQL ua/L Q PQL ua/L Q PQL ua/L Q PQL 
10600 100 296 5 1.33 6 5 7.70 5 

11000 100 314 5 1.64 B 5 6.14 5 

28 Anal 1s: 

29t------r--'=;i=-:::-;;;:;;-:;---+-..:::7.=-:;:-::==:.-t-~=-7:7:-;-:---:--t--,;:--:-;-:'":-::';=-:.--+---::;-::::--;-::-"-;;-:=~-+~-:--;a-=--E-==:-:-+---:=-;-:':~:-:-:-::~-l 30 
TOL 10 20 500 10 100 25 

Both >POL? __ No-Stop (acceptable) Ye$ continue ... Yes continus Yes (contin~~l .• No-S _j acceetable). Yes continue 
31 Duplicate 
32 Analysis 

···········-Both >SxTDL? Yes catc.RPDJ... Yes (calc RPO Yes c2lcRPD No-Sto _..{acceetableL .. 
RPO 6.6% 3.7% 5.9% 

33.__ ___ _,__::.:.:.:.=:.:=c:.....::....:..:::.::..:._.,____:..;.::_....:..:=="'---'---====:..---''----'===='----'---'-='-===---'---'-'-::;_;==='--.1--_.:.:;::__:==='---' Difference > 2 TDL? No • acce table Nota catlle Not a licable Nata licable No-ac able No- acce ble 
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CALCULATION SHEET 
WtfNnqtpn CJosuct HamonJ nn 

Or;vinato, P. L Benjamin %"Q Ojito 00/12/11 

Prot-ct 100-0and 1oo-.H Remetbl Investigation Job No.~•-•==---
~ 100-0 and 100-ti Remeo',af lnVMtJQ3!10n RelatiVe Perceol Oiffertnc• (RPO) Cab.ilatlons 

lcata An is • C71M lntervat , Soil 

Sample 

4 Cree6; l-01< 

13 Sampling HEIS 
14 Aru Number 
15 C78M· I-O U 829CT0 

16 C78~~-01< B29CP5 

Sample 

""'" 

s .. mpte 
o ... 

2/14/10 

12/14/10 

Cale. No. 0100X-CA-~ 
Cl14cl<od H. M. Sullow 5 RAvo':...!LCfj,•drr 

Sheet No. 41 0( • \ 1 

WCH-499 
Rev. 1 

17 Anaf I ! 

~:1----,--"TDL"'a-===,--+--::=-.c-"==-+---,====-+--,=~"::c,-,,,-+-==-?:===c-+-:-:,:-,;s=~==.....,h==~===-+--::=-=:'a::=-+-=~~=,--t--====r--::_1-::_-::.}~:;:,~t'iS~I-::.j 
20 Oup<cale 
21 Anatysts 
22 
23 

4 SampUng 
5 .. , .. 
6 C7866; l--014 

35 Sampling 
36 Area 
37 C7Me· l-014 
:34 C7~J.014 

39 A-•-ta: 

Offlerence > 2 TDL? 

HEJS -Numbw Dato 
B29CT0 12114110 

829CP5 12/14/10 

Sample S•mpt• - Dale 
B29CTO 12/14110 

829CP5 12/14/10 

Iron -~- a = 
12500 I I 14.8 

\3500 I I t5 .5 

Sodh.,, 

" P"L 
329 I I 37 0 

346-·1 I 38.7 

No-occ 

..... littlium Mllllneslum 
Q POL mttii(n D PQL 0 POI 

2.40 I I 0.37 11.s I I 1.85 3980 I I 55.6 

2.n r I 0.39 ,o.• I I 1.Q< 3830 I I 58.\ 

Slronth.&,n Tin Vanadium 

- •k• n PQL -• I O I POL malko I Q ! POL 
21.3 I I Q74 1.11$ 81 7.41 30.5 I I 1.85 

20.0 I I 0.77 2.aa I a I 7.14 33.2 I I 1.Q< 

No -

Ma,,_. Mo!yb-..,, Nickol - Potnstwm 
a POL a PQL " PQl a PQl Q POL 

441 I I 3.70 0.375 I B I 1.~8 14.5 I I 2.96 :,gs I I 37.0 1140 I I 21!!3, _ _ 

ml I 3.87 o.•1• I a· I 1.55 17.5 1 I 3 .10 437 l I 38.7 1060 I I 310 

Zinc Fluoride. Nitrate Ntu~.~~~~te and Sulfalo 

m-,. 1 0 1 POL a po, 0 POL 0 - · 0 

30.5 I I 7.41 ~~~-- 4.2 ~i Bl 4 .9 1.22 7 7 0.49 8.7 r I 4.9 ._ ___ -7 
1.01 l l I I 31.2 I I 7.74 2.6 a 4 .9 3.7 .... 0.•9 7.2 4.9 

40,r~-:--- c~~~'===t::::r;~~~=t::::r;~~~=tJ~~~~±~~~~±~~~~±~~~~=t~ii:li~~=t~~~~=t~~~~j "I 
42 Ouplc:•18 

TOL I 50 1 10 2.5 , 5 2.5 0 .75 5 
Beth> POL? r v,s lconrlnu.l Ya leontlnoel No-SIOc ::: ,~u~5H-- Yes (continu• No-Stoo~ No-S~ - Y~coottrtt.Kl) Yu eontlm.Mt 

8olll>5x'TDI..? Yts ~cRPC Ye,- (c.iilc RPO) I I Y'e$7ealc RPO) I r -~~~o.s•~J-j 43 Analysis .. 
45 

•6 Sampllng 
47 AtN 

•6 C78Mi: 1-01• 
49 

C7Me: l-014 
DUP 

50 Analw.ia : 
s 1 

RPO 
Difference> 2 TDL? - 5-le N- °""' B29CRB 12/14/10 

B29CP4 12/1 4110 

TDl 

5.8'!'. 
Not• le 

~ehlorido 
0 -· 3.01 BJ 5.84 

rn je,! 5.27 

5 
52 
53 Duplb,t• f- ::,",';~1--j ___ ~..l~L 
54 Analysis RPO 
55 Difference > 2 TOL? No----

7~7% 
Nol: :molicable 

r 
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r 8.5% 2.3'4 I l 
No· blo Not• ble Nol able No - acceptable I No • acc;eolat,te 7 No·"',...-illl'e No - =r.-.table I 

Nola 

Slllcon 
0 POL 

409 I I 1.48 

539 I I 1.55 
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CALCULATION COVER SHEET 

Project Title: 100-0 and 100-H Remedial Investigation 

Area: 100-0 and 100-H 

Acrobat 8.0 

Job No. 14655 

Discipl ine: Environmental •calculation No: 0100X-CA-V0071 

Subject: 100-0 and 100-H Remedial Investigation Relative Percent Difference (RPO) Calculation for 100-0-12 Well CS'16i 

Computer Program:_E_x_ce_l _ _ ____ ___ ____ Program No:_E_x_c_e_l 2_0_0_3 ________ _ _ 

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

worl<, the underlying basis. ra tionale, and other pertinent information relevant to these calculations must be thoroughly reviewed 
with appropriate Washington Closure Hanford LLC (WCH) officials or other authorized personnel. VI/CH is not responsible for the 

use of a calculation not under its direct control. 

Committed Calculation [1SI Preliminar; D Superseded D Voided 0 

SUMMARY OF REVISION 

VVC H-DE-019 (05108/2007) ' Obtain Cale. No. from Document Control and Form from Intranet 
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CALCULATION SHEET 

wnmpqton C(o,uc, H,atoat 

Originator H. M. Sulloway ~ Date 11/28/2011 Cale. No. 0100X-CA-V0071 Rev. No. 0 

Protect 100-0 and 100-H Remedial Investigation Job No.~ Ci-k9d P. L. Benjamin PB Date 11/28/201 
Subject 100-D and 100-H Remedial Investigation Relative Percent Dilference (APO) Calculation Slwet No.~ 

lor 100-D-12 WeU C8668 
Summlll"f 

1 PURPOSE: 
2 

3 Provide documentation to support the calculation of the relative percent difference (RPD) for primary-duplicate and primary-split 
: sample pairs from 100-D and 100-H Area remedial investigation sample results. as necessary. 

6 

7 

8 
TABLE OF CONTENTS: 

9 
10 Sheets I 10 2 - Summary 
11 Sheet J - C8668 lntcrval 2 Soil Samples 

12 

l3 

14 GIVEN/REFERENCES: 
15 

16 I) DOE-RL. 2010, Sampling and Analysis Planforrhe 100-DR-l . 100-DR-2. /(X).f/R-1 , /00-HR-2, and J(}()-HR-3 Operable 
17 Units Remedial lllvesrigation/Pea.ribiliry Stu,/_y, DOE/RL-2009-40. Rev. 0, U.S. Department of Energy, Richland 
18 Operations Office, Richland. Washington. 
19 
20 

21 "·" . 
22 

.,.,.ull(lh! 

23 
24 

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

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

26 
27 METHODOLOGY: 
28 
29 The RPD is calculated when both the primary sample value and either the duplicate or split sample value for a given analyte are 
30 above detection limits and arc greater than 5 times lhe target detection l.imiL (TDL). The TDL is a laboratory detection limit pre-
31 determined for each analytical method. The 100-D and 100-H remedial investigation SAP lists laboratory performance standards 
32 as estimated quantitation limits (EQl..s) for soiVaquifer sediment samples from sampling targets in Table 2-3 of the SAP (DOE-RL 
33 2010) for sclecled constituents. Where TDL values lower than those listed in the SAP were available, the lower values were used. 
34 

35 Where direct evaluation of the attached sample data showed that a given analyte was not detected in the primary. duplkate, and/or 
36 split sample, frnthcr evaluation of the RPD value was not performed. 
37 

!! The RPD calculations use the following formula ; 

40 

41 
42 

43 

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

where. M = main sample value D = duplicate { or split) sample value 

44 

45 When an analyte is detected in the primary or duplicate/split sample, but is quantified at less than 5 times the TDL in one or both 
46 samples, an additional parameter is evaluated. In this case, if the difference between the primary and duplicate/split results eilcccds 
47 a control limit of 2 times the TDL, funher assessment regarding the usability of the data is performed as part of the overall quality 
48 assessment. 
49 

50 For quality assurance/quality control (QNQC) duplicate RPO calculations. a value less than 30% indicates the data compare 
51 favorably. If the RPD is greater than 30%, further investigation regarding the usability of the data is performed. Additional 

S2 discussion is provided in the data quality assessment. 
S3 

54 

55 RESULTS: 
56 

:; The results presented in the tables that follow include the summary of the results of the RPD cakularions and are for use in data 

59 quality assessment o f the remedial investigation sampling. 

60L------------------------------------------' 
61 
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Washington Closure Hanford CALCULATION SHEET 

Originator H. M. Sullowa Date 11/28/1 1 Cale. No. 0100X-CA-V0071 Rev. No. O 
Projeet 100-0 and 100- Remedial Investigation Job No. 14655 Cheeked P. L. Benjamin pf> Date 11 /28/2011 

Subject 100-D and 100-H Remedial Investigation Relative Percent Difference (RPO) Calculation for Sheet No. 2 of 3 

100-0-12 Well C8668 

1 Summary (continued) 
2 

,...,K,..e-,,1a,.,..,..t1-ve.,..,,.... Pe-rc_en_,,.t..,. otn"'1el'_e_n_ce-.... R,e-s-u"'lt-s-, 
3 and QA/QC Analvsla" 
4 

5 
Analyte 

6 Potassium-40 

Ouolicate Analvsls 

C8668 Soil Interval 2 
21.8% 

7 Aluminum --- --·· - ·-·5.7% ___ ~ 
8 Barium 25.8% 
9 Calcium 6.3% 
10 Chromium 4.9% 
11 Copper 15.8% 
12 Tron . .. 25.9% 
13 Magnesium 9.7% 
14 Manqanese 22.0% 
15 PhosohO!'US 36.7.c.%.c__ __ ...., 
16 Silicon 22.9% 
17 Sodium 0.4% 
18 Strontium 3.0% 
19 Va°nadium 17.7% 
20 tine 16.2% 
21 •RPO listed where result produced, based on criteria. If 
22 APO not required, no value ls listed. 
23 
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CALCULATION .S" lflIT 

>£1.,rpk?9!PQ 9eesa Haa(prd ~ A1, . ti 
OrtglnatOr' H . M. SuibAray ~ D * "1/20/'1 l Calk:, H o . 1)10CX·CA,V0071 1 _ l?N"'" 

p~ 100•0¥1010Q.H ~ eQ'1«fi11u,,ve&liOa,t-Ot, Joi, No,. ,4~ C:h~ ... L Benjamin :hric S1v, 
Subjact 100-0 Al'ld 100·H Aem.-dhll ~nv•Mtg .. ;M ~21~ ..... ~I'll Ollterenc• (RPOl C.ileulat:01 to< ,oo-O•t'2 WeSi ceue D. 1£2 

1 ~ fk-4W ,_,.,,.}a -l 00-0,.12 lnlM'YIIII 2 SOH s--i. r V;> 
:I: Sanplit19 I 8.-m.-MJ 'S•ft'NIII• f'otaeokAm--,40 Radlum•220 ~ ~~-228 Thork.tfflr224 Tho,lum-232 I Ul'antt.lm (IOCM) 

.,... ~- D~ _J!S!f'J O l UC:,A pCl/g 1 Q ~ NIDA t pCVg t Q j IIIDA oClfg l O I UOA p,CVg I Q t MDA I ~ g I Q l MO~ 

:g:;~; ::: :::~~:~ :: i· I::-·~:: 1-1·:::··::: !J :::~ -:::11 ~= ···::II:::-· :·.:: I! -~::: · 
e An.lllw.t•: 

Q.5 0.1 0 .2 1 

28 Mal ....... 

R•v.No......2,_ 
DIii• 11.'~l1 

- ..... -='-'"'c..•=---

WCH-499 
Rev. 1 

.a~ mL. 0.5 '2.6 76 ~ • 100 -w)(') 

;~,,--~.-..,-,~-.-,.--,~r-._-_-_-__ "'!::.'".,"'=-RPD-__ :-;'.'a:rOL"'o,-;;7 .• - --.. -.. -.. -i-.. -.• -.... -=Yv"' .... :-.(-::~c--=--~-."":="""'!'"--.. -_1-.-_- ."Y-, .... = 1~:::-c..,o:-nc"1n.,=_,,.".,,.,.,-_.-1- .-;. Y=-•=J•'"-==•""l-._-__ -r_.-_-__ -:Y=-.. -:-:-,....,.:-:--:-:c.,.,.=:-, .• ---.•t-· .-•. -.. -,_Y:-.. - -:-,_,- ,c-,.,...->,--._-_-i-___ -__ ..,.v,,. .. -,.,._,.,=:-n ... ""1-;,,-.,- .-.. t-.. -,_No,.....,•Gtop:c--;<-..,-.-• .,,...-,-,.,. • .,.l -;. r-,,y .. =1 ... •o ... l'lllll=!f!! ... ..,-.. -.. -;. --.,,,_.....,,,.......,_-=,,.,.,.)-__ .-.. -1 __ - .. -,.vc-oo- ,"'",,.-...,.-,,.--,.,-,-1 
., V'I ~ u-... ,, ...... ~ - ,_....,, ... rw, No•Slcp Jacupcctb6EIL .... No·Stop{ticceptabl•) . ___ Y•• <c.,c RPO•L -- "" (c:aia .-DI .......... _____________ ... _ _,_No-~ S~!Oil _(J1009p•~~> _ YN (cote RPO) No--Srop (acc;e,)(ablc) 

32 Ana.~is 15.8"!'• 26 . .K ~ .1% 22.0% .1'G.m 
:,,:,._ ___ .J1L-.,o::: ... ="":c:""'=>:.;2e_T:.,Oe,L"'1-,1__,-=_,,•co=,1;u=•'":::..-L--'.No1,e,· """=•"'-,e;·.:,"""'=- .-L..-'"°=''-'-='-"''"=' "'"-~-..L._,N,,oc.:•c.,ac,:,0<="'"""""'=- .l....-'"°='="""e::';oe;•=""'~-.l....-'-="'""°='';o""a~bl:,,_e_ ..J.._!!NO=• •e,<,!<C<let'"'='-~L-....L_~No=· -=' ..... =='·~,._ .J 
: "s=----:-"'9--cr--cs=--- -:-•-,r--==:-r----:s:-:,,_,::-:-:.,----,-----=s-.,..:;;u ... m=---.---::s:--.,-""'="'-,.---r----,;:nn:----.- --:,,,,-_,- c:-..,.- -...-- --::,::-ln-c----,,---c"'•"'---=-.. -=---ir---::sc-ut"fOI,.,•.,----. 
3e ""- Nu...,. ~ m-- l O l POL .--ta l ftOL --.(Q I PQL n.anta J Q ~ POL rr,.n1111a l O l POL - l o l POL m«nrn 0 l"OL _.,.IQI POL 

: ~~.;.~:;,;.;:+--=:=""'-'H-=:"":'-+---':-=:-':-":~c..: :'--1-=-:-'-'---ll ··· 1 ·· : ·: · -· ::11 : :~ · · ::::11 ~:-· --·;·~~ f u ... _···_::_:_-·.._·_·--_:_~~-:_-..... l._·_ ... 1-_·_::_:_·_··· .. ··_·_:_::_ .. 1~_. __ ~i-_-::::_-.::::_:-_::~_.•_-- .... 1_: ... r_··_···_: _:_-... · ... ·-_:_:_::_t,_·_·· .. 1_·.~;~ 
311-~-=-&a: 
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