
Date: 19 January 2000 
00fi2724 

To: Bechtel Hanford Inc. (technical representative) 
From: Techlaw, Inc. 
Project: 105-DR FSB Concrete 
Subject: PCB - Data Package No. H0475-RLN (SDG No. H0475) 

INTRODUCTION 

This memo presents the results of data validation on Summary Data Package No. 
H0475-RLN prepared by Recra LabNet (RLN). A list of the samples- validated-along 
with the analyses reported and the metho.d of analysis is provided in the following 
table. 

Sample Date Analysis .· 
•· ......... 

Sample ID I> Media Validaticrn I 
···-

··•·> ... ·:., ·•·. 
.. 1·· . ···- 1·,:-:,· ,::•: . ....... 

•· .· .. •·• 

B0W0Y1 7 /20/99 Solid C EPA8082 * 

B0W0Y2 7 /20/99 Solid C EPA 8082* 

B0W0Y3 7/20/99 Solid C EPA 8082* 

* Equivalent to the requested method (EPA 8080) 

Data yalidation was conducted in accordance with the "Sample and Analysis Plan 
for 105F and 105DR Phase Ill Below Grade Structures and Underlying Soils" 
(DOE/RL-99-35) . Appendices 1 through 5 provide the following information as 
indicated below: 

Appendix 1. 
Appendix 2. 
Appendix 3. 
Appendix 4. 
Appendix 5. 

Glossary of Data Reporting Qualifiers 
Summary of Data Qualification 
Qualified Data Summary and Annotated Laboratory Reports 
Laboratory Narrative and Chain-of-Custody Documentation 
Data Validation Supporting Documentation 

DATA QUALITY OBJECTIVES 

• Holding Times EDMC 

Sample data were assessed to ascertain whether the holding time requirements 
were met by the laboratory. The holding time requirements are as follows: Solid 
samples must be extracted within 14 days of the date of sample collection and 
analyzed within 40 days from the date of extraction. 
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If holding times are exceeded by less than two times the limit, all associated 
sample results are qualified as estimates and flagged "J" for detects and "UJ'' 
for non-detects. If holding times are exceeded by greater than two times the 
limit, all associated detected sample results are qualified as estimates and 
flagged "J" and all nondetects are rejected and flagged "UR". 

Holding times were met for all samples. 

• Blanks 

Method blank analyses are performed to determine the extent of laboratory 
contamination introduced through sampling, sample preparation or analysis. At 
least one method blank analysis must be conducted for every 20 samples. 
Method blanks should not contain target compounds at a concentration greater 
than CRQL. If target compounds are present, sample results less than five 
times the blank concentration are qualified as undetected and flagged "U". If 
the sample result is less than five times the blank concentration and less than 
CROL, the result is qualified as undetected and elevated to the CROL. 

All method blank target compound results were acceptable. 

• Accuracy 

Matrix Spike 

Matrix spike analyses are used to assess the analytical accuracy of the reported 
data and the effect of the matrix on the ability to accurately quantify sample 
concentrations. Matrix spike analyses are performed in duplicate and must be 
within 70% to 130%. If spike recoveries are outside control limits, detected 
sample results less than five times the spike concentration are qualified as 
estimates and flagged "J". Nondetected sample results with spike recoveries 
outside control limits are qualified as estimates and flagged "UJ''. Sample 
results greater than five times the spike concentration require no qualification. 

All accuracy results were acceptable. 

Surrogate Recovery 

The analysis of surrogate compounds provides a measure of performance for 
individual samples. Matrix-specific surrogate compound recovery control 
windows have been established by the laboratory. When a surrogate compound 
recovery is outside the control window, all positively identified target 
compounds associated with the unacceptable surrogate recoveries are qualified 
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as estimates and flagged "J". Nondetected compounds with surrogate 
recoveries less than the lower control limit are qualified as having an estimated 
detection limit and flagged "UJ". Nondetected compounds with surrogate 
recoveries above the upper control limit require no qualification. 

Due to surrogate recoveries outside QC limits, all detected PCB results in 
samples B0W0Y2 and B0W0Y3 were qualfied as estimates and flagged "J" and 
all undetected PCB results in samples B0W0Y2 and B0W0Y3 were rejected and 
flagged "UR". 

All other surrogate recovery results were acceptable. 

• Precision 

Matrix Spike /Matrix Spike Duplicate Samples 

Matrix spike /matrix spike duplicate results provide matrix-specific information on 
the precision of the method for specific target compound classes. Precision is 
expressed as the RPO between the recoveries of duplicate matrix spike analyses 
performed on a sample. For soil samples, results must be within RPO limits of 
plus /minus 30%. If RPO values are out of specification and the sample 
concentration is less than five times the spike concentration, all associated 
detected sample results are qualified as estimates and flagged "J". If RPO 
values are out of specification and the sample concentration is greater than five 
times the spike concentration, no qualification is required. 

All matrix spike results were accetable. 

• Analytical Detection Levels 

Reported analytical detection levels are compared against the 105DR POLs to 
ensure that laboratory detection levels meet the required criteria. The reported 
detection limit for all analytes except aroclor-1254 were exceeded in samples 
B0W0Y2 and B0W0Y3. Under the BHI statement of work, no qualification is 
required. All other analytes meth the analyte specific POL. 

• Completeness 

Data Package No. H0475-RLN (SDG No. H0475) was submitted for validation 
and verified for completeness. The completion percentage was 43%. 

000003 



MAJOR DEFICIENCIES 

Due to surrogate recoveri es outside QC limits, all undetected PCB results in 
samples B0W0Y2 and B0W0Y3 were rejected and flagged "UR". Rejected data is 
inval id and should not be reported. 

MINOR DEFICIENCIES 

Due to surrogate recoveries outside QC limits, all detected PCB results in samples 
B0W0Y2 and B0WOY3 w ere qualfied as estimates and flagged "J". Data flagged 
'J' is an estimate, but under the BHI validation SOW, the data may be usable for 
decision-making purposes. All other validated results are considered accurate 
w it hin t h e st and ar d error associ at ed w ith the m ethods. 

The repoF-ted detection limit for- all analytes except -aroclor-1-254 were exceeded in 
sa mples B0W0Y2 and B0W0Y3. Under the BHI statement of work, no 
qualification is required. 

REFERENCES 

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford 
Incorporated , September 5, 1997. 

DOE/RL-99-35, Sample and Analysis Plan for 105F and 105DR Phase /II Below 
Grade Structures and Underlying Soils. 
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Appendix 1 

Glossary of Data Reporting Qualifiers 
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Qualifiers ·which may 'be applied by data validators in compliance with the 
procedur~~_herein are as follo_'{II~: 

U Indicates the compound or analyte was analyzed for and not detected in 
the sample. The value reported is the sample quantitation limit 
corrected for sample dilution and moisture content by the laboratory . 

. 
UJ Indicates the compound or analyte was analyzed for and not detected in 

J 

the sample. Due to a QC deficiency identified during the data validation,. 
the associated quantitation limit is an estimate. 

- ___ lndic_ates the comp_o_uo_d_or analyte was-analyzed for and- detected. The 
associated concentration is an estimate, but the data are usable for 
decision-making purposes. 

R Indicates the compound or analyte was analyzed for, detected, and due 
to an identified QC deficiency, the data are unusable. 

UR Indicates the compound or analyte was analyzed for and not detected in 
the sample. Additionally, the data is unusable due t<? an identified QC 
deficiency. 

NJ Indicates presumptive evidence of a compound at an estimated value. 
The data may not be valid for some specific applications (i.e., usable for 
decision-making purposes). 

N Indicates presumptive evidence of a compound. The data may not be 
valid for some specific applications (i.e., usable for decision-making 
purposes). 
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Appendix 2 

Summary of Data Qualification 
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DATA QUALIFICATION SUMMARY 

SDG: H0475 REVIEWER: DATE: 1 /19/00 PAGE_1_0F _j_ 

TU 

COMMENTS: 

COMPOUND QUALIFIER SAMPLES AFFECTED REASON 
-

All except arochlor-1254 UR BOWOY2, BOWOY3 Surrogate 
diluted out . 

Arochlor-1254 · j BOWOY2, BOWOY3 Surrogate 
diluted out 
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Appendix 3 

Qualified Data Summary and Annotated Laboratory Reports 
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PCB ANALYSIS, SOLID MATRIX, (UG/KG) Page_ 1 of 

Project : BECHTEL-HANFORD 

laboratory: Recra LahNet 

I Case SDG: H0475 

Sample Number. BOWOYl BOWOY2 BOWOY3 

Locati on A C-1 C-1 I I 
Remarks I 

. 
Sample Date 07/20/99 07/20/99 07/20/99 

PCB CRDL Result a Result a Result a Result a Result a Result a Result a Result a Result a Result a Result a Result a 
Arochlor-1016 100 84 U 410 UR 410 UR 

Arochlor-1221 100 170 U 820 UR 820 UR 

Arochlor-1232 100 8 4 U 410 UR 410 UR 

Arochlor-1242 100 84 U 410 UR 410 UR 

Arochlor-1248 100 84 U 410 UR 410 UR 

Arochlor-1254 100 2 50 1100 J 740 J 

Arochlor-1260 100 84 U 410 UR 410 UR 

I 

I 
I 

I 
I 

I 

I 
I 
I . I 
I 
I 
I 
I 

I 
I 
I 
I 

I 

I 

I 



0 
C 
0 
C 
•~ 
~ 

Recra LabNet - Lionville Laboratory 

R·Fw Batch Number; 9907LS01 
PCBs by GC 

Client; TNU-HANFORD B99-076 
Report Date: 08/05/9~ 12:06 

Work Order; 10985001001 Page; 1 i-

Sample 
Information 

Surrogate: 

Cust ID: 

RFW#: 
Matrix: 

D.F.: 
· Units: 

Tetrachloro-m-xylene 
Decachlorobiphenyl 

BOWOYl 

001 
SOLID 

2.00 
UG/KG 

68 
47 

BOWOYl BOWOYl 

001 MS 001 MSD 
SOLID SOLID 

2.00 2.00 
. ·uG/KG UG/KG 

\- 72 \- 82 
\- 48 \- 55 

BOWOY2 

002 
SOLID 

10.0 
UG/KG 

\ D \-
t .D \-

BOWOY3 

003 
SOLID 

10.0 
UG/KG 

D 
D 

\-
\-

0 
PBLKPG . .::, 

99LE0873-MB1 
SOIL 

1.00 
UG/KG 

78 
72 

=====m=•=a•=•======•==•-••========••=•s•===••fl••••aca==•••fl•••••a•==s••fl=•=•======•=fl=••=•=•=•=~•fl=•••••======fl 
Aroclor-1016 84 u 250 u 250 u 410 u<R 410 u~ 33 u 
Aroclor-1221 170 u 510 u 510 u 820 u a. 820 u@.. 67 u 
Aroclor-1232 84 u 250 u 250 u 410 u~ 410 u~ 33 u 
Aroclor-1242 ... 

84 u · 250 u 250 u ·410 u R 410 u~ 33 u 
Aroclor-1248 84 u 250 u 250 u 410 u ~ 410 u~ 33 u 
Aroclor-1254 250 90 \- 87 % 1100 .:r 740 :r 33 u 
Aroclor-1260 84 u 250 u 250 u 410 u ~ 410 u cl'- 33 u 

Cust ID: PBLKPG BS 

Sample RFW#: 99LB0873-MB1 . 
Information Matrix: SOIL 

~/20/<r,-D.F.: 1.00 
Units: UG/KG 

Surrogate: Tetrachloro-m-xylene 85 \-
Decachlorobiphenyl 78 \-

===•=-••••••••••==•••••-•==•======•--======~•fl••••••••••••fl==•===••••-afl•-•===•=====fl=sa•••••••••fl••••••••·•••fl 
Aroclor-1016 __________ _ 
Aroclor-1221 __________ _ 
Aroclor-1232 __________ _ 
Aroclor-1242 __________ _ 
Aroclor-1248 __________ _ 
Aroclor-1254 __________ _ 
Aroclor-1260 __________ _ 

U= Analyzed, not detected. J. Present 
\-= Percent recovery. D• Diluted out. 

33 u 
67 u 
33 u 
33 u 
33 u 

88 \-
33 u 

below detection limit. 
I= Interference. NA= 

B= Present in blank. NR= Not reported. NS= Not spiked . . 
Not Applicable. *= Outside of EPA CLP QC 



Appendix 4 

Laboratory Narrative and Chain-of-Custody Documentation 
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RECRA 
LabNet 

, a division of Recra Environmental, Inc. 

Virtual Laboratories Everywhere 

. Recra LabNet Philadelphia . 
Analytical Report 

.... .... 
0 

Client: lNU-HANFORD B99-016 
RFW#:9907L501 Date ~eceived: 07-23-99 
SDG/SAF#: H0475/B99-016 

PCB .. 
The set of samples consisted of three (3) solid samples collected on 07-20-99. 

The samples and their associated QC samples were extracted on 07-27-99 and analyzed according 
to Recra OPs based on SW846, 3rd Edition procedures on 07-29,30-99. The extraction procedure 
was based on method 3540 and the extracts were analyzed based on method 8082 for Aroclors 
only. 

The following is a summary of the QC results accompanying the sample results and a description of 
any problems encountered during their analyses: 

1. The cooler temperature has been reco_rded on the chain-of-custody. 

2. All required holding times for extraction and analysis have been met. 

3. The samples and their associated QC samples received a sl;llfuric acid and sulfur cleanup. 

4. The method blank was below the reporting limits for all target compounds. 

5. All obtainable surrogate recoveries were within acceptance criteria 

6. The blank spike recovery was within acceptance criteria 

' 
7. ~l matrix spike recoveries were within acceptance criteria 

8. All samples required instrument dilutions due to high concentrations of target analytes. 
Reporting limits have been adjusted to reflect the necessary dilutions. 

9. All .initial calibrations associated with this data set were within acceptance criteria 

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this 

report are integral parts of the analytical data Therefore, this report should only be reproduced in its entirety of 11 pages. 

208 Welsh Pool Road• Llonville, PA 19341-1333 • (610) 280-3000 • Fax (61~10t:1.J 
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10. All continuing calibration standards analyzed prior to sample extracts were within 
acceptance criteria The CCV run after the samples· was increased for Aroclor 1260 on the 
RTX-5 column only. All results were reported from the RTX-35 column. A copy of the 
Sample Discrepancy Report (SDR) has been enclosed. 

~· 12t;;.;?or ul~ 
Vice President 
Philadelphia Analytical Laboratory 
pi;f\r:\iroup\data\pest\07L-50 l .pcb 
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Recra LabNet Philadelphia Sample Discrepancy Report (SOR) SOR#: f Y{f;C /5() 
Initiator:~~/.,,.. · RFWBatch: tJt/D'?t( SOI Parameter: Or't:-6 
0-ate: = J/9" Samples: ~ Matrix: .5c. // 
Client: .,-,,u tA t{A~ Method: Jm;cAww,cLPt Prep Batch: · 99.cEo803 

1. Reason for SOR 
a. coc Discrepancy Tech Profile Error _ Sampler Error on C.;Q-C = Transcription Error 

_ Client Request 
_ Wrong Test Code _Other _________ _ 

b. General Discrepancy • 
_ Missing Sample/Extract 

Hold Time Exceeded 
Container Broken = Insufficient Sample· 

_ Wrong Sample Pulled . _ Label ID's Illegible 
Preservation Wrong _ Received Past Hold - . . 

_ Improper Bottle Type _ Not Amenable to Analysis 
Note 0: Veri fied by (Log-In) or (Prep Group) (circle) ... signature/date: ___________ _ 

c. QC Problem (Include all relevant specific results; attach data if necessary) 
~ j);,,~1 Cc V ,=>'!,r ;,ncre~.< ,.:Z::) 9'. c..., '1Je Co.,+,>n-,01';0,-, calw-p 
ecu b,.efo,~ --t1.e :;~~/?/e'.' c.,,.J,q!,• o c cep-fA6'1~ , T'c. J-!'i-.p/c.,.. c o,,~,,,_;_..e-l 

/U/ r<2J ... I+.,; ~ r<Z,.oorrpd_ +rO;?. ~-e p;"a,-7,ory ~ wi-fl.i,, C r,"ff?,;4-

c.:,,,,. ly, T~e. 

A ,z ;.;,s-s,;: 

2. Known or Probable Causes(s) 5'1-9 r>"/-'ie.. ,'1,,q-/r; y ._ ½'-1, ;..r ;.;, -d-e ..s e c o,,✓ -f;,-,.e_ 

~eJ~,,-,..~4:>..r c...>e~ o .... "7 /yzr::: g1 ~ ,~ ~ .~_,, /,.q,... re.I' ... H:s. 

3. Discussion and Proposed Action 
_Re-log 

· Other Description: 

Entire Batch = Following Samples: ____ _ 
_ Re-leach 

Re-extract = Re•digest 
Revise EDD = Change Test Code to ____ _ I 

I 

_ Place On/Take Off Hold (circle) 
.,, 

/ ;:1.,.--.0 / ; 
4. Pr,oject Manager lnstructions .. . signature/date: 
__ v Concur with Proposed Action 

agree with Proposed Action; See Instruction 
lude in Case Narrative 
ent Contacted: 

Date/Person 
_ Add ---------1-,-

Cancel - ,,, 
5. Final Action .. '.signature/date: .#J../t.· 1 //<$/("_: l'-/r'--1/V" 

_ Verified re•[log][leach][extractl[digestl[analysis] (circle) 
, -tncluded in Case Narrative = Hard Copy COC Revised 

Electronic COC Revised = EDD Corrections Completed 

Other Explanation: 

When Final Action has been recorded, forward original to QA Specialist for distributfon and filing. 

Route . Distribution of Completed SOR Route Distribution of Completed SOR 

- X Initiator _ Metals: Doughty 
X Lab .Manager. M. Taylor =----..... - _ Inorganic: Perrone - -.L X Project Mgr. Stone/Carey/Schrenke.rr.Johnson ) - GC/LC: Schnell 

- X Section Mgr. Wesson/Daniels --._ - = MS: LeMin/Taylor 

- X QA (file): Racioppi - _ Log-in: Teder 

- _ Data Management: Feldman - - Admin: Soos 

- _ Sample Prep: Schnell/Doughty/Kauffman - - Other. 

L-Wl-006/E-03/99 000014-Pr 

• 



·•• · -·· - ···· ·-·····-

Bechtel llanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 899-076-01 Page ! or ! ' 

Cullrclor Company Conl• tl Ttltphon, No. Proj,ct Coordln• lor 9K I-' ahlhcrg/l'nr1cr J Adler 373-4316 TRENT.SJ 
Pritt Cod, D111 Turnaround 

l'rojrcl Dtsii;n• llon Simpling Loc:• llon SAF No. 15 Days 
IUS-DR FSH • Concrcle 105-DR 099-076 

let Chtsl No. Fltld l.ogbook No. l\ltlhod orShlpmtnl ,.=> s. nJ l- ? 'S. '-1 EL 1281 t=:="e ,,.( f;'y --~ 
Shipptd To Orfsllt Proptrty No. Rill or 1.•dlng/Alr Dill No. , :) 

~RECRA 
1?.c- -,. 2..0•9. <i 

(:()A 

1?.o':> r:>4 2 S5 7c.J . . . .. 
PQSSIB ... E SAMrU: IIAZARDS/REMARKS 

Prtstrv• lion 
Cool •C None Notie 

Typt or Conl• lntr 
aG aG aG 

-

No. or Con11lntr(1) 
I I I 

Spulal Handling •nd/or Slor•g, 
Volum, 

60ml 60inL 120ml 

PCDs 0 1010 ICP Metals. Sec;,..., (l)in 
6010A (Add- Special 

SAMPI.E ANAI.VSIS onl fludl; bt11ruc1ions 
Uetcury -

7•71 ·(CV) 

C 
C Sample No. Matrix• Sample Date Sample Time ·,· 

. _ ... . _.::.- .. ' :.:L:,. ,, .. : ... · .. 
·! 

. . . '.1·. '" ~., ,- . 
' i . •· : ;,;. !,'_ . .:, • ! • 

,. ., ' ' : 
. _. ,· .. .· .. .. , . ,. , ... . ' 

r- 7, 2..o .. , CJ o~s-r -J..; o..lr. [\ot,4 .... * B0W0Y1 Other Solid X )( ,, Vi, r . 
~-J B0W0V2 Other Solid J• ~ O• <j 'J t19oF "( X . 'Row aV7 
CJ 

B0W0YJ Other Solid 7. '2'0 .qc; X 
. 

o'lt ti'! Z.e X 'l?Ot..-" 

SPECIAL INSTRllCTIONS Matrix• 
CIIAIN OF POSSESSION Slg• /Prlnl Namts Soil 

(I) Gain,na Spcclroscopy (Cesimn-137. Cobah-60. Europium-I 52, Europium-I H, 
Wat£r 

Reli11 11i~l1J Dale/Time L ? G) Received Uy Daleffime /FIO 1:uropium-i SS I; lsolopic Plu1011i11m; lsolopic Uranium; Amcricimn-2• I; S1r01t1ium- v • .,.,. 
l<a..~ I -c_ 7· c?o-•tr 19,90 -· T01al Sr; Technelitttn-99; Nickel-61; Carbott-1 •; Tritium - Ill K.,./ ~ - • J ~ k I I.•~, 7--r',., .x,(' 01her Solid 

Relinquished Dy ... , l>a\e/TiinQ ace Received Ay Dale/Timroaoe. Other 1.iquid 

1"7-~ -z...·c. 7· ~ "- · i'f ~ .u-. 'i?+:.a oo. /0.c. L. I} A - ?•e'Z..-9-;' 
l{ehnqnisheJ. Dy l>ate/Tiine I 'l le. lteceivcd lly ,1 I Dalejfiine 

fPC O(l') /1?-f:. J. 'J JI, - 7. '?.... ~ 'i<: Ft«!d r;:-~ 
Rclinqu,"slted lJy .) \ • u,ic/fime Received By 

. 
Dale/Time 

! 
I.ARORA TOR\" 

R~IL-~/ 
Tille. .7 Jli':_;J:,q SECTION 0S'f0 

FINAL SAI\IPI.E Disposal Methiti, r Disposed Dy ·--- -· l>atcfrime 

DISPOSITION 
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Data Validation Supporting Documentation 
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VALIDATIOt( 
LEVEL: 

WHC-SD-EN-SPP-002, Rev. 2 

PESTICIDE/PCB DATA VALIDATION CHECKLIST 

A B (!) D 

PROJECT: /0.5 D~ F-~13 ac DATA PACKAGE: Ho</7 5 
·VALIDATOR:~ . LAB: {j2 eckA- DATE: 10 /1, Ir J 

? '-I . 
CASE: SDG: )-Jo <./ .. 7 5 

ANALYSES PERFORMED 
0 CLP3/90 0 SW-846 8080 0 SW-846 8081 '11 fO'jJ . • • 

SAMPLES/MATRIX . (RowoYI <Bo 4.) 0 <,{ <-. • £:> 0 ~aY:) .· 

•, 

-
501.·J 

E 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 
ls technical verification documentation present? . . . . •- . • Yes No 

ls a case narrative present? . . . . . . . . . . . . . . . . . . @ No 

r;;J 
N/A . 

Comments: __________________________ _ 

2. HOLDING TIMES 
Are sample holding times acceptable? ••••••••• N/A ... G No 
Comments: __________________________ _ 

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS 
3.1 INSTRUMENT PERFORMANCE {METHOD 8080 AND 8081) 
Are DDT retention times acceptable •••••••• 
Are calibration standard retention times acceptable? 
Are DDT and endrin breakdowns acceptable? ••••• 

~0017 

• • • • • • Yes 

• • • • • Yes 

• Yes 

No~/ No N/ 
No N 



WHC-SD-EN-SPP-002, Rev. 2 

PESTICIDE/PCB DATA VALIDATION CHECKLIST 

A~e DBC retention times acceptable? ••••••••••••• • Yes NNoo r~/~ 
Is the GC/MS. tuni ng/perfonnance check acceptable? • • • • • • • Yes ~ 
Comments: ___________________________ _ 

t • 

3.2 CALIBRATIONS {METHOD 8080 AND 8081) 

Are EVAL standard calibration factors and 
%RSD values acceptable? ••••••••••• 

Are quantitation column calibration factor 
%RSD values acceptable? ••••••••••••• 

, . 

Were the analytical sequence requirements me~? •. 

Yes 

• • Yes 

Are continuing calibration %D values acceptable? . . . . . . . 
Yes 
Yes 

No 

No 

No 
No 

Corrnnents: ___________________________ _ 

3.3 INSTRUMENT PERFORMANCE AND INITIAL CALIBRATION {3/90 SOW) 
Was the initial calibration sequence perfonned? •• •• Yes 
Was the resolution acceptable in the resolution check mix? Yes 
Is resolution acceptable in the PEM, INDA and INDB? • • • • Yes 
Are DDT and Endrin breakdowns acceptable? ••• ~-••••••• Yes 
Are retention times in PEMs and calibration mixes acceptable? • Yes 
Are RPO values in the PEMs acceptable? •••••••••••• Yes 

I 

Are %RSD values acceptable? ••••••••• ! •• •• Yes 
Corrnnents: 

No 
No 
No 
No 
No 
No 
No 

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

. 3.4 CALIBRATION VERIFICATION {3/90 SOW) 
Were the analytical sequence requirements met? •••• 
Is resolution acceptable in the PEMs? ••••• 

•••• Yes 
• • •• Yes 

Are initial calibrations acceptable? ••••• _ Yes 

No 
No 
No 

: , .. 

...I 

'· .. 

, · 



WHC-SD-EN-SPP-002, Rev. 2 

PESTICIDE/PCB DATA VALIDATION CHECKLIST 

Are retention times acceptable in the 
. PEMs, INDA and !NOB mixes? • • . . . . . . . 
Are RPO values in the PEMs _acceptable? •••••••• 

. . . Yes 
• Yes 

Are the DDT and endrin breikdowns acceptable? ~ • . . . . . . • Yes 
Was GPC cleanup perfonned? ••••••• . . . . . . . . . . . Yes 
Is the GPC calibration check acceptable? •• : ••• Yes 
Was Florisil cleanup perfonned? •••••••• . . . • -. • • • • Yes 
Is the Florisil perfonnarrce-~rreck acceptable? ••• • Yes 

No N/ 
No N/A · 
No N/A 
No N/A 
No N/A 
No N/A 
No N/ 

Comments: _____________________________ _ 

4. BLANKS 

Were laboratory blanks analyzed? •••• ...... © No N/A 
Are laboratory blank results __ acceptable? •• 
Were field/trip blanks analyzed? •••• 

• •••••• ~ No N/A 
• ••••••• Yes ®) N/A 

Are f ieldTfr_i_p-blank results accept~ble? ••••••••••• Yes No (!j 
Comments: __________________________ _ 

5. ACCURACY 
Were surrogates analyzed? . . . . . . . 
Are surrogate recoveries acceptable? •• 

' Were MS/MSD samples analyzed? •••••• 

.. .. • .. @ 

. •... Yes 

. -~ 
Are MS/MSD results acceptable? ••••• .......... -~ 
Were LCS samples analyzed? ••••••••••••••• . . . Yes 

. Are LCS results acceptable? • n •11 .LL_~ ••••••••• • • 

Comments: L( Z J- <p'3 --~ Gvf - :rJUfs 

~00:19 

• Yes 

No N/A · 

(@ N/A 
No · N/A 

No~A No . N/A 

No N/A 



WHC-SD-EN~SPP-OO2, Rev. 2 

PESTICIDE/PCB DATA VALIDATION CHECKLIST 

5. PRECISION 
Are MS/MSD ·RpD values acceptable? •••••• . . . . . . . . .0 
Are laboratory duplicate results acceptable? . . . . . . . . . Yes 

Are field duplicate RPO values acceptable? •••• . . . . 
Are field split RPO values acceptable? •• . . . 

• • Yes 
Yes . . . . . . . N 

Comments: ___________________________ _ 

7. SYSTEM PERFORMANCE 
Is chromatographic performance acceptable? •• 
Are positive results resolved acceptably? •• ·-. 

. . . . . . 
. . . . . . . . 

Yes 
Yes 

Comments: __________________________ _ 

8. COMPOUND IDENTIFICATION AND QUANTITATION 
Is compound identification acceptable? 
Is compound quantitation acceptable? 

•• Yes 
••••• Yes 

No \~ 
No ~ 

Comments: ______ ___,.. ___________________ _ 

9. REPORTED RESULTS AND QUANTITATION LIMITS 
Are results reported for all requested analyses? •••••• -~ 
Are all results supported in the raw data? • • • • • • •• Yes 
Do results meet the CRQLs? •••••••••••••••••• Yes 
Comments: :.?-"\ ~ '1.. ~ L{ 

- A . 
~-v 
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Date: 
To: 
From: 
Project: 

19 January 2000 
Bechtel Hanford Inc. (technical representative) 
TechLaw, Inc. 
1 05-DR FSB - Concrete 

Subject: lnorganics - Data Package No. H0475-RLN (SDG No. H0475) 

INTRODUCTION 

This memo- prese-nts th-e- results of data validation on- Data- Package No. H0475-
RLN prepared by_ RECR8._LabNet (RLN). A list of samples validated along with the 
analyses reported and the method of analysis is provided in the following table. 

Sarri;re •. D1te·•··•···• 
.. , ........... , ............ . 

·validatlon >1< > < >>• 

B0W0Y1 7 /20/99 Solid C See note 1 

B0W0Y2 7 /20/99 Solid C See note 1 

B0W0Y3 7/20/99 Solid C See note 1 

1 - ICP metals by 6010B (lead); mercury by 7471A. 

Data validation was conducted in accordance with the "Sample and Analysis Plan 
for 105F and 105DR Phase Ill Below Grade Structures and Underlying Soils" 
(DOE/RL-99-35). Appendices 1 through 5 provide the following information as 
indicated below: 

Appendix 1. Glossary of Data Reporting Qualifiers 
Appendix 2. Summary of Data Qualification 
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports 
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation 
Appendix 5. Data Validation Supporting Documentation 

DATA QUALITY OBJECTIVES 

• Holding Times 

Analytical holding times for metals are assessed to ascertain whether the 
holding time requirements were met by the laboratory. The holding time 
requirements are as follows: Samples must be analyzed within six (6) months 
for lead and 28 days for mercury. 

All holding times were acceptable. 
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• Blanks 

Preparation Blanks 

At least one preparation blank, consisting of deionized distilled water processed 
through each sample preparation and analysis procedure, must be prepared and 
analyzed with every sample delivery group. In the case of positive blank 
results, samples with digestate concentrations less than five times the 
preparation blank value have had their associated values qualified as non­
detected and flagged "U". Samples with concentrations of greater than -five 
times the highest blank concentration do not require qualification. __ 

In the case of negative blank results, if the absolute value exceeds the Contract 
Required Detecti on Limit (CRDL), all nondet ects are rejected and flagged "UR" 
and a ll d ete c ts that are less than t en tim es th e absolute value of the associated 

preparation bl ank res ult are qualified as estimates and flagged "J". If the 
absolute value of the negative preparation blank is greater than the IDL and less 
than or equal to the CRDL, all nondetects are qualified as estimates and flagged 
"UJ'' and all detects less than ten times the absolute value of the blank are 
qualified as estimates and flagged "J". If the sample results are greater than 
t en times the absolute value of the preparation blank, no qualification is 
necessary. 

All preparation blank results were acceptable. 

• Accuracy 

Matrix Spike 

Matrix spike analyses are used to assess the analytical accuracy of the reported 
data and the effect of the matrix on the ability to accurately quantify sample 
concentrations. Matrix spike recoveries must fall within the range of 70% to 
130%. Sampl es with a spike recovery of less than 30% and a sample result 
be low the IDL are rejected and flagged "UR". Samples with a spike recovery of 
30% to 69% and a sample result less than the IDL are qualified "UJ". Samples 
w ith a spike recovery of greater than 130% or less than 70% and a sample 
result greater than the IDL are qualified as estimates and flagged "J". Finally, 
for samples with a spike recovery greater than 130% and a sample result less 
than the IDL, no qualification is required. 

Due to a matrix spike recovery of 182 %, all mercury results were qualified as 
estimates and flagged "J". 

All other matrix spike recovery results were acceptable. 
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• Precision 

Laboratory Duplicate Samples 

Laboratory duplicate sample analyses are used to measure laboratory precision 
and sample homogeneity. Results must be within RPO limits of plus or minus 
30% for solid samples. If RPO values are out of specification and the sample 
concentration is greater than five times the CRDL, all associated sample results 
are qualified as estimated and flagged 11 J 11

• If RPO values are plus or minus two 
--ti me·s- N,e- e-R-81:-and- th-e- s a-mp 1-e- c o n-c-e-n t-r-a-ti on i s-1 e s-s- than- f-i've-t i m e-s- the- C RD L, 

all associated sample_results are qualified as estimated and flagged II J/UJ 11
• The 

performance criteria for aqueous laboratory duplicates are an RPO less than 
20% for positive sample results greater than five times the CRDL or plus or 
minus the CRDL for positive sample results less than five times the CRDL. 
Sample results outside the criteria are qualified as estimates and flagged II J/UJ 11

• 

Due to an RPO of 161 %, all mercury results were qualified as estimates and 
flagged "J". 

All other laboratory duplicate results were acceptable. 

• Analytical Detection Levels 

Reported analytical detection levels are compared against the 105DR PQLs to 
ensure that laboratory detection levels meet the required criteria. All reported 
laboratory detection levels met the analyte specific PQL. 

• Completeness 

Data package No. H0475-RLN (SDG No. H0475) was submitted for validation and 
verified for completeness. The completion percentage was 100%. 

MAJOR DEFICIENCIES 

None found. 

MINOR DEFICIENCIES 

Due to a matrix spike recovery of 182%, all mercury results were qualified as 
estimates and flagged "J". Due to an RPO of 161 %, all mercury results were 
qualified as estimates and flagged "J". Data flagged "J" is an estimate, but under 
the BHI validation SOW, the data may be usable for decision-making purposes. All 
other validated results are considered accurate within the standard error 
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associated with the methods. 

REFERENCES 

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford 
Incorporated, September 5, 1997. 

DOE/RL-99-35, Sample and Analysis Plan for 105F and 105DR Phase Ill Below 
Gr-a-tfe-S-t-r-t1cture-s-a-nd Underlying-Soils.---·------ ----- ------
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Appendix 1 

Glossary of Data Reporting Qualifiers 
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Qual ifiers which may be applied by data validators in compliance with BHI 
validation SOW are as follows: 

. U Indicates the compound or analyte was analyzed for and not detected in 
the sample. The value reported is the sample quantitation limit 
corrected for sample dilution and moisture content by the laboratory. 

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

UJ Indicates the compound or analyte was analyzed for and not detected in 
the sample. Due to a QC deficiency identifiep during the data validation, 
the associated quantitation limit is an estimate. 

J Indicates the compound or analyte was analyzed for and detected. Due 
to a QC deficiency identified during the data validation, the associated 
concentration is an estimate, but the· data are usable for decision-making 
purposes. 

BJ Applied to inorganic analyses only. Indicates the analyte concentration 
was greater than the IDL but less than the CRDL and is considered an 
estimated value. 

R Indicates the compound or analyte was analyzed for, detected, and due 
to an identified QC deficiency, the data are unusable. 

UR Indicates the compound or analyte was analyzed for and not detected in 
the sample. Additionally, the data is unusable due to an identified QC 
deficiency. 

NJ Indicates presumptive evidence of a compound at an estimated value. 
The data may not be valid for some specific applications {i.e ., usable for 
decision-making, purposes}. 

N Indicates presumptive evidence of a compound. The data may not be 
valid for some specific applications (i.e., usable for decision-making 
purposes). 
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Appendix 2 

Summary of Data Qualification 
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---------------------- ---------- - --- -- --

DATA QUALIFICATION SUMMARY 

SDG: H0475 REVIEWER: DATE: 1/19/00 PAGE_1_0F_1_ 
TU 

COMMENTS: 

COMPOUND QUALIFIER SAMPLES AFFECTED REASON 

Mercury J All Matrix spike 
-

Mercury J All 
. 

RPO 
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Appendix 3 

Qualified Data Summary and Annotated Laboratory Reports 
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C 
C 
C 
C 
~~ 

0 

INORGANIC ANALYSIS, SOLID MA TRIX, MG/KG 

Project: BECHTEL-HANFORD 
Laboratory: RECRA LabNet 
Case SOG: H0475 
Sample Numbet BOWOY1 ' 
Location A 
Remarks 
Sample Date 7/20/99 
lnoraanics CRDL Result Q 
Mercury 0.08 0.33 J 
Lead 20 29.0 

BOWOY2 
C-1 

7/20/99 
Result Q 

0.28 J 
60.3 

Page_1 of 1 

BOWOY3 
C-1 

7/20/99 
Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q 

1 .1 J 
45 .4 



l•cra Lal:>Net - LionTille 

INORGANICS DATA SOHIIAJIY REPORT 08/04/99 

CLIENT : nn:J•HANFORD B99-076 

WORJt ORDER : 10985-00l-OOl-9999•00 
lllCRA LOT # I 9907LS01 

lllPORT%SG DILtl'TION SAMPLE SITE ID ANALYTJl 
RllS'OI.T tnrn'S LDaT FACTOI 

···-··-···--·-·-···· ···········-·-··-······ ······r ····-- ·----~---- ........ -001 BOWOYl Mercury, Total 0.33 110/lta 0.02 1.0 
Lead, Total 29.0 110/lta 3.4 1.0 

-002 BOWOY2 Mercury, Total 0.2,J llm/lta 0.02 1.0 
~•ad, Total ,o.3 110/lta 3., 1.0 

- 003 BOWOY3 Mercury, Total 1.1 f NG/ICG 0.02 1 . 0 
Lead, Total 45 . 4 110/lta 3.4 1.0 
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Appendix 4 

Laboratory Narrative and Chain-of-Custody Documentation 
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Chemical and Environmental Measurement Information 

. · Recra LabNet Philadelphia 
Analytical Report · 

Oient : TNU-HANFORD B99-076 
RFW#: 9907L501 
SDG/SAF# : H0475/B99-076 

. . 

METALS CASE NARRATIVE 

W.0.#: 10985-001-001-9999-00 
Date Received: 07-23-99 

1. 1bis narrative covers the analyses of3 solid samples; 

2. The samples were prepared and analyzed in accordance with methods checked on the attached 
glossary. 

3. All analyses were performed within the required holding times. 

4. The cooler temperature has been recorded on the Chain of Custody. 

5. All Initial and Continuing Calibration Verifications (ICV/CCVs) were within the 90-1100/o 
control limits (80-120% for Mercury). 

6. All Initial and Continuing Cahoration Blanks (ICB/CCBs) were within control limits (less than 
thePQL). . 

7. All preparation/method blanks (MB) were within method criteria {less than the Practical 
Quantitation Limit (3X the IDL or samples greater than 20X MB value}. Refer to the 
Inorganics Method Blank Data Summary. 

8. All ICP Interference Check Standards were within control limits. 

9. All laboratory control sample (LCS) were within the laboratory control limits. Refer to the 
Inorganics Laboratory Control Standards Report . 

. 10. The matrix spike (MS) recovery for Mercury was outside the 75-125% control limits. Refer to 
the Inorganics Accuracy Report. When the MS is outside the control limits, a serial dilution is 
performed. 

The RSUIII pacr4Cd in this report relate only to the ~ testing and conditioni of the i-3c, at receipt and during staagc. All pages of this report - ~ pw 

of the analytical data. Therefore, this report lhould only be reproduced in its m1ircty af ) . pap. 

' -13 
208 Welsh Pool Road• Lionville, PA 19341-1333 • (610) 280-3000 • Fax (610) 280-3041 



11. The Mercury duplicate analysis was outside the 20% Relative Percent Difference (RPD) 
control limits. Refer to the Inorganics Precision Report. 

12. For the purposes of this report, the data has been reported to the Instrument Detection Limit 
(IDL). Values between the IDL and the Practical Quantitation Limit (PQL) are acquired in a 
region ofless-certain quantification. 

(J?O-K<2-~· 
J. Michael Taylor 
Vice President 
Philadelphia Analytical Laboratory 
tnldlm)7-SO I 

8-~-Cl9i 
Date 
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_, I 
c:nllrctnr Company Cont•tl Telephone No. Project Coordin• tor 

F ahlhcrg/l'oncr J Adler 373-4316 ITREN7, SJ Price Code 9K 0111 Turnaround 

l'rojrcl l>csign11ion Sampling Location ISAF No. 15 Days 
1O5-l>R l'SII • Concrete 1O5-DR 099-076 

Irr Chrsl No. Field Loghook No. Mrlliod of Shipment 
S- nJ l- ? -s '-I EL 1281 _J:::-(1 o-< /.=' V 

Shipprtl To ' 

~IU:CRA · · 
Offsile Property No. Rill of L• tling/Alr Bill No. 

1?..s::::: - ..., .. 2.0 · 9. Cf 

COA 1? c,t;" r:>4 . 2 ~ 7ci .. 
POSSIBI.E SAMPI.E IIAZARDS/REMARKS 

Prrsrrv• lion 
Cool 4C N..... Noftc 

I 

Type of Conl• incr 
aG aG aG I 

No. ofConl1lncr(1) 
I I I 

Spec:l• l llindllng •nd/or Stonge - Volume 
60mL 60mL 120mL 

I 

l'CD1 -1010 ICP Mt11l1 j" See;,..,, (l)in 
6010AIAd?- Spcciol 

SAMPLE ANALYSIS 
onl llcodl; lnllNclioftl. 
Mercury. 

7471 - (CVI I 
I 

Sample No. Matri,c • Sample Dale Sample Time . ½;'\1-f~tilf;: .Xt~~l~!~;~u: \~f.; $:(~~2:l:,, .:-t~J;if :lf);;:-· ~ ·:.:;·.:!_::_:}'.(-(1> T ::~~-fr~~~~} I} {j\f.£~ ::f~.j :-,~~:·)11:1.": ti:: .::~t;i/!-~t;-. tit. ~\,:iT(;r 
BOWOYi OlherSolld ,, 2.o ... ,9 o-ss-r \(' )( -1-r o..L r\otJt 'A'/~ . 
BO~Y2 Other Solid -,. ':> o· 'i'J t19or ')( X . ~Ow aV7 
BO~YJ Other Solid 7-?l".'.> .q(f t,q 'Z.G Jc- X I 1io1.r ovr 

--
0 I 

Si 
.. 

I 

SPECIAL INSTRUCTIONS . . Malrix • 
CIIAIN OF POSSESSION Sign/Print Nimes 

(I) Gamma Spectroscopy ICesiu,n-137, Cobalt-60, Europium-1 ~2. Europium-IS~. 
Soil 

Re~~~dJ Date/Time ( :,,C:, Received By Date/Time /~#0 Europium-I HI; lsOlopic Plu1oni111n; lsolopic Uranium; Americium-2~ I; Srrontium-
w,, .. 

~~ I -c. 7· ?o-•tr 19,90- T01al Sr; Technelium-99; Nickel-61; Carbon-I •; Tritium - Hl Vopor 
"---/~ .J ~L11,,. • .,, 7~~ ..,('I Other Solid 

Relinquished By ... , Dalc/TimQ 3'be Received Ry .· Date/Tim"O aoea Othcsliquid 

T7-~ -z..·c. ,. ~ "\.. . i'~ "~ ~0011 roe 1..,, ~ ~ ?-::>'2...Q~ 
l{chnquished By Dare/Time I ~ Jo Received Dy , I Da11fime 

I fK .{:.'_ 0 /l') /~.[;. J. I I ... - ? . -z__? It• Ftad ,;:- "'-
; 

Rclijuished By J \ . 
. .. 

Da{e/Time Rcecivcd By Dale/Time 

LABORATORY 
R~//1_/ 

Tille ·t ;;i';};q . SECTION OS"JM 
ALSAMP.LE Disposal Methc61, r Disposed By ·- Da1c/Ti1nc 

0 ,SITION 



Appendix 5 

Data Validation Supporting Documentation 
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VALIDATION 
LEVEL: 

WHC-SD-EN-SPP-002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

A B (y D 

PROJECT: Io S \) R ~'b·· c~ DATA PACKAGE: \-t O '-\ -y S 

VALIDATOR: 'f'L-( LAB: (R ~<-'(LA DATE: Io\ ci ('iT 
CASE: SDG: \-\-o47S 

ANALYSES PERFORMED 
-

0 CLP/lCP - - • -Ct:P7GFAA 0 CLP/Ha D ctP/Cyenide • • 
~W-846/lCP ~-846/Hg 

-- -• -
0 SW-846/GFAA 0 SW-848 - • 

Cyanide 

SAMPLES/MATRIX · . ~()Wc)'l'\ ~ow 0(/1__ . ~0-W0'1°3> 

E 

sJJ 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 
ls technical verification documentation present? ••••• Yes 

.......... · ® ls a case narrative present? . . . . . . 
No 

No 
Cb 
N/A 

Comments: __________________________ _ 

2. HOLDING TIMES 
Are sample holding times acceptable? . . . . . . . . . . ... {;y No N/A 
Connnents: ___________________________ _ 

~ 
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WHC-SD-EN-SPP-002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS 
Were initial calibrations perfonned on all instruments? . . . . Yes No 

Are init~al calibrations acceptable? ••••••••••••• Yes No 
Are ~CP interference checks acceptable? •• · •••••••••• Yes 
Were ICV and CCV checks perfonned on all instruments? ••••• Yes 
Are ICV and CCV checks acceptable? ••••••• ~ •••••• Yes 

No 
No 
No 

Comments: ___________________________ _ 

4. B~NKS 
Were ICB and CCB checks perfonned for all ·applicable analyses? Yes No 

Are ICB and CCB results acceptable? •••••••••••••• Yes No 
Were preparation blanks analyzed? ••••• •••••• -~ No 
Are preparation blank results acceptable? • • ••••• ~ No 
Were field/trip blanks analyzed? ••••••••••••••• Yes @ 
Are field/trip blank results acc-ep~able? ••••••••••• Yes No 
Comments: ----------------------------

S. ACCURACY 
Were spike samples analyzed? 

-Are spike sample recoveries acceptable? ••• 
Were laboratory control samples (LCS) analyzed? 
Are LCS recoveries acceptable? 
Comments: \ '-61... 1 u .ft-,-

. . . . . . . . 

k-11FZ 
00001.8 

.- .... @' No N/A 

•• Yes ~ -~NLAA 
•• Yes No . 

••••• Yes No 

(JJ__ ~ • 
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----------- - -------

WHC-SD-EN-SPP-002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

6. PRECISION 
___ Wet:e- laboratory duplicates analyzed? •.••••••••••• C No N/A 

Are laboratory duplicate samples RPO .values acceptable? •••• Yes '@ N/A 
Were ICP serial dilution samples analyzed? •••••••••• Yes No {~ 
.Are ICP serial dilution %D values acceptable? ••••••••• Yes No ~ 
Are field duplicate RPO values acceptable? - ••••••• Yes @ ~ 
Are field split RPO val~es acceptable? •••••••• ; •• - ;-Yes- No -~ 

-- Co1T1111ents: - ~ \ ~ l lo , X? ~ 

7. FURNACE AA QUALITY CONTROL 
Were duplicate injections performed as required? 
Are duplicate injection %RSD values acceptable? •• 

. . . . . • Yes 
. . . . . . Yes 

Were analytical spikes perfo·rmed as required? ••••••••• Yes 
Are analytical spike recoveries acceptable? •••••••••• Yes 
Was MSA performed as required? • • • • • • • • • • • • • • Yes 
Are MSA results acceptable? • • • • • • • • • • • • • • • • Yes 

No 
No 
No 
No 
No 
No 

ColTl!llents: ___________________________ _ 

8. REPORTED RESULTS AND DETECTION LIMITS 
Are results reported for all requested analyses? 
Are all , results supported in the raw data? ••• 
Are results calculated properly? . . . . . . . . 
Do results meet the CRDLs? . . . . . . . . . . . 
Corronents: 

. . . 

. •. . . . 

.@ No 
• • Yes 

N/A 

No -~ 
•• Yes No ~ 
.. @) No N/A 

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

I 
I 
I 

I 



Recra LabNet • LionTille 

INORGANXCS AC~RUOIT 08/04/99 

CLIENT: TJl'tl·HANFORD B99•076 RICRA LOT#: 9907L501 

WORJt ORDD: 10985·001·001·9999•00 

Sl'IICZD D1ttUL SPI:Ja:I) DILtl'TION 
SAXPLI SITS m AHALYTS SAMPLE ISStJLT AKOON'l' . \RJtCOV FACTOR (SPJt) ------· .................... 

·······-·------------- ....... . ...... . ...... .......... 
·001 BOWDY1 Mercury, Total 0.70 0.33 --0--;-2·0- :rn. 

Lead, Total 82.2 29.0 U.3 8'.8 l.0 
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lecra LabNet - LiODTille 

INORGANICS PRECISION REPORT 0II0•ltt 

CLIENT: nm-HANFORD Bt9-071 RECJlA LOT #1 9907LS01 
WORJt ORDER: 10985-001-001-,,,,_oo 

SAMPLE SITE ID 
REPLICATE RPD ------- ·············~------ -----·-······-·-·-····· ······-- --------- ---·----00lREP BOWOYl Mercury, Total 0.33 3.1 1,1.3 

Lead, Total 29.0 33., H.1 
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l'ACTOR(RSP) 
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Date: 
To: 
From: 
Project: 

19 January 2000 
Bechtel Hanford, Inc. (technical representative) 
TechLaw, Inc. 
105-DR FSB - Concrete 

Subject: Radiochemistry - Data Package No. H0475-TNU (SDG No. H0475) 

INTRODUCTION 

This memo presents the results of data validation on Summary Data Package No. 
H04 75-TNU which was prepared by Thermo NUtech (T_NU). A list of samples 
validated along with the analyses reported and the requ ested analytes is provided 
in the following table. 

Sample ID Sample Date Media Validation Analysis 

B0W0X9 07 /19/99 Solid C See note1 

B0W0Y0 07 /19 /99 Solid C See note 1 

1 - Gamma spectroscopy; alpha spectroscopy (isotopic uranium, isotopic plutonium and americium-
241 ); total strontium; nickel-63; tritium; carbon-14; technetium-99. 

Data validation was conducted in accordance with the "Sample and Analysis Plan 
for 105F and 105DR Phase Ill Below Grade Structures and Underlying Soils" 
(DOE/RL-99-35). Appendices 1 through 5 provide the following information as 
indicated below: 

Appendix 1. Glossary of Data Reporting Qualifiers 
Appendix 2. Summary of Data Qualification 
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports 
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation 
Appendix 5. Data Validation Supporting Documentation 

DATA QUALITY OBJECTIVES 

• Holding Times 

Holding times are calculated from Chain-of-Custody forms to determine the 
validity of the results. The maximum holding time for radiochemical analysis is 
6 months with liquid scintillation requiring analysis within 7 days of distillation. 

All holding times were acceptable. 

( ,r ·,,,{)nl ,vu . '-.. / 



• Blanks 

Laboratory Blanks 

Blank samples are analyzed to determine if positive results are due to laboratory 
rea gent, sample container, or detector contamination . If blank analysis results 
indicate the presence of an an alyte above the MOA, the following qualifiers are 
applied: All positive sample results less than five tim·es the highest blank 
co nc entration are qualified as estimates and flagged "J"; sample results below 
the MOA are qualified as undetected and flagged "U"; sample results above the 
MOA and greater than five times the highest blank cpncentration are not 
qualified. 

All laboratory bl ank results w ere acceptable. 

• Accuracy 

Accuracy is eva luated by analyzing distill ed water or f ield samples spiked with 
known amounts of radionuclides . The sample activity as determined by analysis 
is compared to the known activity to assess accuracy. The acceptable 
laboratory control sample and ma.trix spike recovery is 70-130% (80-120% for 
gamma spectroscopy). In add ition, samples may be spiked with a radiochemical 
tracer to assist in isolating the radi ois otope of interest with the yield of the 
trac er being used in calculating sample activity. The acceptable range for tracer 
recov ery is 20 % to 105 % . Spike sample results outside the above ranges result 
in associated sample results being qualified as estimates, rejected, or not 
qualif ied, depending on the activity of the individual sample. 

All accuracy results were acceptable. 

• Precision 

An alytical prec ision is expressed by the RPO between the recoveries of 
duplicate matrix spike analyses performed on a sample. Precision may also be 
assessed using unspiked duplicate sample analyses . If both sample and 
replicate activities are greater than five times the CROL and the RPO is less than 
30 percent, the results are acceptable. If either activities are less then five 
times the CROL, a control limit of less than or equal to two times the CROL is 
used for soil samples and less than or equal to the CRDL for water samples. If 
either the original or replicate value is below the CROL, the applicable control 
limits are less than or equal to the CROL for water samples and less than or 
equal to two times the CRDL for soil samples . If the RPO is outside the 
applicable control limit, associated results are qualified as estimated detects or 
estimated non-detects. 

( '(_.lf \ (\0-';) 
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All du plic ate results w ere acceptable . 

• Detection Levels 

Reported analytical detection levels are compared against the 105DR POLs to 
ensure that laboratory detection levels meet the required criteria. All reported 
laboratory MDAs were at or below the analyte-specific TDL. 

•- Completeness--

Data Pac kage No. H04 75 (SDG No. H04 75) w as su bmitted for validation and 
ve rifi ed for completeness. Th e completion rate w as 100%. 

MAJOR DEFICIENCIES 

None found. 

MINOR DEFICIENCIES 

None found. 

REFERENCES 

BHI , MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford 
Incorporated, September 5, 1997. 

DOE/RL-99-35, Sample and Analysis Plan for 105F and 105DR Phase Ill Below 
Grade Structures and Underlying Soils . 
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Appendix 1 

Glossary of Data Reporting Qualifiers 
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Qualifiers 'which may be applied by data validators in compliance with the BHI 
statement of work are as follows: 

U Indicates the compound or analyte was analyzed for and not detected 
above the minimum detectable activity (MDA) in the sample. The value 
reported is the sample result corrected for sample dilution and moisture 
content by the laboratory. The data is usabl~ for decision making 
purposes. 

UJ Indicates the compound or analyte was analyzed for and not detected at 
concentrations above the minimum detectable activity (MDA) in the 
sample. Due to a QC deficiency identified during the data validation, the 
associated quantitation limit is an estimate, but is usable for decision 
making purposes. 

J Indicates the comp·ound or analyte was analyzed for and detected. Due 
to a QC deficiency identified during the data validation, the associated 
concentration is an estimate, but the data are usable for decision-making 
purposes. 

R Indicates the compound or analyte was analyzed for, detected, and due 
to an identified QC deficiency, the data are unusable. 

UR Indicates the compound or analyte was analyzed for and not detected in 
the sample. Additionally, the data is unusable due to an identified QC 
deficiency. 
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Appendix 2 

Summary of Data Qualification 

000006 



..------------------ - ------------ --- ··-· 

DATA QUALIFICATION SUMMARY 

SDG: H0475 REVIEWER: DATE: 1 /19 /00 PAGE_1_ OF_1_ 
TLI 

COMMENTS: No qualifiers assigned 

COMPOUND QUALIFIER SAMPLES AFFECTED REASON 
- -

. 
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Appendix 3 

Qualified Data Summary and Annotated Laboratory Reports 
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RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (PCi/G) 

Project: BECHTEL-HANFORD 

Lr1horntory: TNU 

Cc'tse SDG: H0475 

Sample Numher· B0W0X9 B0W0Y0 

Lrn:atin11 B D 

Rcm.1rk s 

Sclmple Date 07/19/99 07/19 /99 

Ritdiochemistry CRDL Result Q Result Q 

Tritium 6.23 8 .09 

Carhon-14 50 540 9G1 

T echnetium-99 15 1 .37 0.438 

Urnni11111-233/234 1 3 . 10 1.37 

Urnnium-235 1 0.321 0.059 

Urnnitim-2 38 1 3. 19 1 .2 1 

Phttonium-238 1 5.77 6.63 

Ph1toni111n-239/40 1 358 240 

Nickel-63 JO 5360 11 900 

Ameri cium-241 1 54.7 72.0 

Strontium ltotall 1 4500 1980 

Potassi11m-40 u u u u 
Bnrium-133 u u u u 
Cobalt 60 0 . 1 323 596 

Cesium 137 0.1 5070 5140 

Europium 152 0 .2 806 2810 

Europium 154 0 .2 105 5 18 

Europium 155 o. 1 4.38 2 1.5 

Radium-226 u u u u 
Radium-228 uu u u 
Thorium-228 u u u u 

Thorium-232 u u u u 
Americium-241 (GEA) 60.0 U 11 9 

Uranium-238 (GEA) uu u u 
Uranium-235 (GEA) u u u u 

Page_ 1 of 

Result Q Result Q Result Q Result Q Result Q Re sult Q Re sult Q Re sult Q 

I ' 
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TMA/RICHMOND 
··SAMPLE DELIVERY GROUP B0475 

N907145-01 BOWOX9 

SDG 7166 

Contact L.A. Johnson 

Lab sample id N907145-01 

Dept sample id 7166-001 

Received 07/23/99 
\ solids 100.0 

ANALYTB 

Tritium 

Carbon 14 
Technetium 99 

Uranium 233/234 

Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 

Nickel 63 
Americium 241 
Total Strontium 
Potassium 40 · 

_Barium 133 

Cobalt 60 
Cesium 137 
Europium 152 
Europium 154 
Europium 155 
Radium 226 
Radium 228 
Thorium 228 

Thorium 232 
Americium 241 

- Uranium 238 
Uranium 235 

105-DR FSB-Concrete 

DATA SHEETS 
Page 1 

SUMMARY DATA SECTION 
Page 15 

CAS NO 

10028-17-8 

14762-75-S 
14133-76-7 
U-233/234 

15117-96-1 
U-238 
13981-16-3 
PU-239/240 

13981-37-8 
14596-10-2 
SR-RAD 

13966-00-2 
13981-41-4 
10198-40-0 
10045-97-3 
14683-23-9 
15585-10-l 
14391-16-3 

13982-63-3 
15262-20-1 
14274-82;-9 
TH-232 

14596-10-2 

U-238 
15117 - 96-1 

DATA SHEET 

Client/Case no· 

Contract 

Client sample id 

Location/Matrix 

Collected 
CUstody/SAF No 

RESULT 2a ERR . 
pCi/g (COUNT) 

6.23 0 .1.7 
540 8.6 

1.37 0.51 
3.10 0.33 
0.321 0.091 
3.19 0.34 
5.77 a.so 

358 24 
5366 54 

54.7 11 
4500 9.0 

u 
u 

323 2.5 
5070 ·1.0 

806 6.4 
105 3.9 

4.38 2.9 
u 
u 
u 
u 

60.0 1.6 

u 
u 

Hanford- SDG-H047S 

TRB-SBB-207925 

B0W0X9 

105-DR SOLID 

07/1"9{99 10:15 

B99-076-01 

MDA 

pCi/g 

0.087 

4.4 
0.88 
0.080 
0.048 
0.075 
0.031 
0.050 

5.3 
0.34 
0.27 

7.3 
2.6 
1.1 
2.5 
7 . 1 

- 3.4 
4.0 

3.2 
7.2 

2.8 
7.2 
2.2 

250 
5.8 

B99-076 

RDL QUALI-
pCi/g PIERS TEST 

400 J H 

so C 

15 J TC 

1.0 u 
1.0 J u 
1.0 u 
1.0 PU 

1.0 B PU 

30 NI_L 

1.0 AM 

1.0 SR 

u GAM 

ox GAM 

0.050 GAM 

0.10 GAM 

0.10 GAM 

0.10 GAM 

0 . 10 GAM 

0.10 u GAM 

0.20 u GAM 

u GAM 

u GAM 

GAM 

u GAM 

u GAM 

rV 
J \\~I()() 

Lab id TMANC 
Protocol Hanford 
Version Ver 1.0 

Form DVD-DS 
Version· .;.3..:..· ..:a.O..:a.6 __ _ 

Report date 10/07/99 
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TMA/RICHMOND 
SAMPLE DELIVERY GROUP B0475 

N907145-02 BOWOYO 
--D A T A S H E E T 

SDG 7166 

Contact L . A. J ohnson 

Lab sample id N907145-02 

Dept sample id 7166-002 

Received 07 /23 /99 
t solids 100 . 0 

ANALYTB CAS NO 

Tritium 10028-17-8 

Carbon 14 14762-75-5 -

Technetium 99 14133-76-7 

Uranium 233/234 U-233/234 

Uranium 235 15117-96-1 
Uranium 238 U-238 
Plutonium 238 13981-16-3 

Plutonium 239/240 --PU~239/240 

Nickel 63 
Americium 241 
Total Strontium 
Potassium 40 · 

Barium 133 
Cobalt 60 

Cesium 137 
Europium 152 
Europium 154 
Europium 155 
Radium 226 

Radium 228 
Thorium 228 

Thorium 232 

Americium 241 
Uranium 238 
Uranium 235 . 

105-DR FSB-Concrete 

DATA SHEETS 
Page 2 

SUMMARY DATA SECTION 

Page 16 

13981-37-8 
14596-10-2 
SR-RAD 
13966-00-2 
13981-41-4 

10198-40-0 

10045-97-3 
14683-23-9 
15585-10-1 
14391-16-3 
13982-63-3 

15262-20-1 
14274-82.-9 . 

TH-232 

14596-10-2 
U-238 
15117-96-1 

Client/Case no lfan r ord .:,- -- -

Contract TRB-SBB-207925 

SDG-H0475 . -· 

Client sample id ~B~O~W~O~Y~O _____________ _ 

Location/Matrix 105 - DR SOLID 

Collected 07/19/99 10:45 
Custody/SAF No B99-076-0l B99-076 

. . 

RESULT 2CJ ERR MDA 
pCi/g (COUNT) pCi/g 

8.09 O.l!il 0.085 
"961 ·· 12 5.0 

0.438 0.35 0.66 
1.37 0.22 0.054 
0.059 0.051 0 . 065 
1.21 0.20 0.054 
6 . 63 0.52 0.063 

240 15 0.027 

11900 120 8.1 
72.0 14 0.30 

1980 4.7 0.17 

0 11 
u 3.0 

596 3.3 i. 8 

5140 7.0 2.6 
2810 10 9.7 

518 7.1 6". 2 

21.5 4.3 6.3 

0 4.7 

u 9.9 

u 3.3 

u 9.9 

119 5.5 7.5 

u 340 
u 7.0 

RDL QUALI-

pCi/g PIERS TEST 

400 J ....H 

50 C 
15 0 TC 
1.0 u 
1.0 0 u 
1 . 0 · u 
1.0 PU 

1.0 B PU 

30 NI_L 

1.0 AM 

1.0 B SR 

0 GAM 

ux GAM 

0.050 GAM 

0.10 GAM 

0.10 GAM 

0.10 GAM 

0.10 GAM 

0.10 0 GAM 

0.20 u GAM 

u GAM 

u GAM 

GAM 

0 GAM 

0 GAM 

~lw 

Lab id TMANC 
Protocol Hanford 
Version Ver 1.0 

Form DVD-DS 
Version ~3~-~0~6 __ _ 

Report date 10/07/99 
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Appendix 4 

Laboratory Narrative and Chain-of-Custody Documentation 
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Thermo Nutech Bechtel Hanford Inc. 
W.O. No. NS-07-145-7166 SOG H0475 

Case Narrative 

1.0 GENERAL 

Bechtel Hanford Inc. Sample Delivery Group H0475 is composed of two solid samples 
designated under SAF No. 899-076 with a Project Designation of : 105-DR FSB-Concrete. 

--------
The sample was received as stated on the Chain-of-Custody document. Any discrepancies 
are noted on the TNU Sample Receipt Checklist. The results were transmitted to BHI via 
facsimile on August 19, 1999. 

2.0 ANALYSIS NOTES 

2.1 Gamma Scan Analyses 
No problems were encountered during the course of the analyses. 

2.2 Total Strontium Analyses 
The RPO in the duplicate result and the original was 28%, greater than the 3 sigma 
total limit of 22%. The blank sample indicated slight cross contamination from the 
high activity of the samples. 

2.3 Americium-241 Analyses · 

·2.4 

2.5 

2.6 

2.7 

2.8 

2.9 

No problems were encountered during the course of the analyses although all client 
samples, the duplicate and the LCS sample were recounted. 

Isotopic Plutonium Analyses 
No problems were encountered during the course of the analyses. although all client 
samples and the duplicate wer~ recounted. 

Nickel-63 Analyses 
No problems were encountered during the course of the analyses. 

Isotopic Uranium Analyses 
No problems were encountered during the course of the analyses, although sample 
BOWOX9 was recounted. 

Carbon-14 Analyses 
The RPO in the duplicate result and the original was 23%, slightly greater than the 
3 sigma total limit of 22%. 

Technetium-99 Analyses 

Tritium A~alyses 
No prnblems were encountered du.ring the course of the analyses. "o:, ?:,O 

31 
- 7 < .J <7 

(\rft •' ~ ' ~t~ 
."! a) 

/J SEP 1999 <:. 
~ RECE!VED :: 
\\ Data E 
\~,;\ Log In CJ' 

,<::,. c" • ,~'-
' '-.....Oc' p , ,.,. 11 q\0;,, 
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The RPO in the duplicate result and the original was 59%, slightly greater than the 
3sigma total limit of 58%. 
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necn1e1 nanwro Inc. 

Collector 
F ah I berg/Porter 

Project Dulgnatlon 
I OS-DR FSB • Concrete 

POSSIBLE SAMPLE HAZARDS/REMARKS · 

Special Handling and/or Storage 

Sample No. 

LA BORA TORY Received By 
SECrlON 

FINAL SAMPLE Dispo,al Method 
DISPOSITION 

SAMPLE AN.\L YSIS 

Matrix• 

Other Solid 

CHAIN UJ:f CUSTODY/SAMPLE ANALYSIS REQUEST B99-076-01 Page ! of 1. 
' 

Company Contact .· 
J Adler 

Sampling Location 
IOS-DR 

Field Logbook No. 
EL 1281 

OfTslte Property No. 

Preservation 

Type or Container 

No. ofConlalner(s) 

Volume 

Sign/Print Names 

Telephone No. 
373-4316 

Project Coordinator 
RENT, SJ Price Code 9K 

Cool •C 

10 

60mL 

PCB1-1010 

AF'No. 
B99-076 

Meth,!!.!! or Shipment 

<? 

COA 

Non, Non, 

aO 10 

60mL 120mL 

ICPMe11l1, See Item (I) In 
6010A (Add- Speci1I 
pn) IL .. dJ; lnsuuctiON. 
Mercury· 

7•71 ·(CV) 

PECIAL INSTRUCTIONS 

(I) Gamm• STiclroscopy (Cesium• I 37, Cob•lt-60, Europium• I '2, Europium• I H, 
Europium-HS) Isotopic Pluloniunl lsolopi1 Uranium! Americium-241\Stronliu!"• 
89,90- Total S rechnetium~99( t-hckel-63 Carbon-J\l T'.l~um. Hl 

Disposed By ! 
I · 

Dala Turnaround 

15 Days 

Matrix• 

Soil 

Waler 

Vapor• 

Otl,er Solid 
Other Liquid 

Date/Time 

Dale/Time 



Appendix 5 

Data Validation Supporting Documentation 
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WHC-SD-EN-SPP-001, Rev. 1 

RADIOCHEMICAL DATA VALIDATION CHECKLIST 

VALIDATION A B (9 D E 
LEVEL: 

PROJECT: Io 5 "DR q:=-s ~ C'-"'"'c..~ . DATA PACKAGE: H-oY,S 
VALIDATOR: LAB: ,..NV DATE: 10/7/c,, 

CASE: SDG: f+ d'-1., s 

ANALYSES PERFORMED 
• Gt- ~tronti~80 :,d)-eo1,n~e1 ~ ~Ganwne 
~pha/B.ta 5"ec:trmccvt Spectroocopy 

• Total Uranium • Redium-22 "fLTritium ~ C.ll( )( Al, (,u 

SAMPLES/MATRIX ({?ow O")G-, rBot.vo yo 
: 

s~ 

1. Completeness ••••••••••••••• . . . . . . . . . .. ti\ 
No N/A Technical verification fonns present? ••• . ..•.. Yes 

Comments: __________________________ _ 

2. Initial Calibration ••• . . . . . . . . •. . . . . . . . . . . 
Instruments/detectors calibrated within 

one year of sample analysis? •• 
. . . Initi~l calibration acceptable? 

Standards NIST traceable? ••• . . . . . . 
Standards Expired? ••• . . . . . . . . . . . . 

. . . 
• • • 

•• Yes 
•• Yes 
•• Yes 

Yes · . . . . . . 

No N/A 
No N/A 
No N/A 
No N/A 

Comments:~•_;.,.;, _________________________ _ 
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....... - .. u-c.n-.:>rt'-UU.1 1 Kev. l 

3. Continuing Calibration ••••••••• . . . . . . . . . . . 

Calibration checked within one week of sample analysis? ••• Yes 
Calibration check acceptable? •••••••• 
Calibration ·check standards .NIST traceable? • 
Calibration check standards expired? •••• 

• ••• Yes 
• • • • • • • • Yes 
•- • • • • • • • Yes 

-~A 

No N/A 
No N/A 
No N/A 
No N/A 

Comments: __________________________ _ 

4. Blanks . . . •. . . . . . . . . . . . . . . .. . . . . . . . . . . • N/A 

Method blank analyzed? · .............. • • • (J;i} No 
Method blank results acceptable? ••••••••••••• @ No 
Analytes detected in method blank? • • • • •••••. • f!iI) No 
Field blank(s) analy~ed? ••••••••••••••••• · • Yes ~ 

N/A 
N/A 
N/A 
N/A 

I Field blank results acceptable?. • • • • • • •• , • • • Yes · No . 
· Analytes detected in. field blank(s)? •••••••••••• Yes No 

~ Transcription/Calculation 
clc- d"'.,_ " o~ 

. · .. ~ . . . . . . • • • • • fl Yes 

Comments: \.l L, ~, 

-"'l.41 ( 

5. Matrix Spikes . . . . . . . . . . 
Matrix spike analyzed? . . . ' . . . • • 
Spike recoveries acceptable? •••••• 
Spike source traceable? ••••••••• 

. . . . . 
. . . . . . . . • Yes 

. . . . . . . . . • Yes 

. . . . . . . . . • Yes 
Spike source ~xpired? •• 
Transcription/Calculation 

•••••••••••••••••• Yes 
Errors? •••••••••••••• Yes 

Comments: ll<._ 

No 

J'SS 

. 0 N/A 

No N/A 
No N/A 
No N/A 
No .. N/A 
No N/A 

----------------------------
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,, .. 
WHC-SD-EN-SPP-001, Rev. 1 

6. laboratory Control Samples •••• • • • • . . . . . . . . . . . • N/A 

LCS analyzed? ••••••••. ••••••••••••. •••• Q No N/A 

~~~ :::::::i:;· a~c~p~a~l~?- : : : : : : : : : : : : : : : : :~~~ 
Transcription/Calculation Errors? •••••••••••••• Yes No 

Comments: V "2?>3 f}'j Y j 2.""' ys ~ Y~o ::> ~ 

7. Chemical Recovery . . . . . . . . . . . . . 
Chemical carrier added? •• . -·-·-· .. . . . . 
Chemical recovery acceptable? •• . . . . . . . 
Chemical carrier traceable? ••••••• . - . 
Chemical carrier expired? ~ • -~- • •••••••• 

. . . 
....... @ ,No 

. ..... ·@ No 
• •••••• Yes No 
. . ... 

Transcription/Calculation errors? • • • • . . . . 
• • • Yes 
••• Yes 

No 
No 

·Comments: ---------------------------

·a .. Duplicates •.•...••................... ON/A 

Duplicates Analyzed? ••••••••••••••••••• --~ No N/A 
RPO Values Acceptable? •••• ' ••••••••••••••• Yes @ N/A 
·Transcriptio~/Calculation Errors? •••••••••••••• Yes No 'l[/j 

. Comments: ;:r:c. 1? Si4., J 
Cli Q.~ 
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9. Field QC Samples ••••••• 

Field duplicate sample(s) analyzed? ::::::: ... :::~(~/; 
Field duplicati RPO values acceptable? ••••••••••• Yes No~ 
Field split sa,mple(s) analyzed? ••••••••••••••• Yes @ N/A 
Field split RPO. values acceptable? ~ •••••••••••• Yes No @ 
Performance aud.it sample(s) analyzed? •••••••••••• Yes ~ ~l 
Performance audit sample results acceptable? •••••••• Yes No fit.A 
Comments: __________________ ~_...;.-------

. . . 

10. Holding Times 

Are sample holding times acceptable? ••••• , ••••• 0 -No N/A 
Comments: __________________________ _ 

11. Results and Detection Limits (Levels D & E) . . . . . . 0 N/A 

• •.. •• -~No ~ 
Results supported_ in raw data? • • • • • • • • • • • • •.. • • Yes No C!!.!3J 
Results Acceptable? •••••••••••••••• . !' .. • •• --~~ (f'NNo ~N A 

· Transcription/Calculation errors? • • • • • • • • • • • f(JJf)' 
MDA' s meet required detection 1 imi ts? • • • • • • • • • -~ . s N ~ 
Transcription/calculation errors? •••••••••••••• Yes o Ci/). 

Results reported for all required sample analyses? 

Comments: £-<to cs,~=1 cd.:Q ~ ~ lJ--t.:>:l(:):::q oo,~~ 
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