
,SAF-RC-092 
100-BC Groundwater 

FINAL DATA PACKAGE 

' ' 

COMPLETE COPY OF DATA PACKAGE TO: 

Jeanette Duncan H4-21 

COMMENTS: 

KW 8/8/07 
Initials/Date 

SDG J00122 SAF-RC-092 

Rad only X Chem only Rad&Chem 

K. Complete Partial 

Waste Site: ' 100-C-7 boreholes (C5672) 

;i~~~!~ID 
EDMC 

0073765 . 



SDG No. Order No. 

J00122 RC-092 

TAL Richland 

rptSTLRchTitlr v3.73 

STL RICHLAND 

Analytical Data Package Prepared ror 

Washington Closure Hanford 

Radiochemical Analysis By 

T~Richland 
I 

2800 G. W. Way, Richland Wa, 99354, (509)-375-3131. 
Assigned Laboratory Code: STLRL 

Data Package Contains 2'3 Pages 

Report No.: 36264 

Client Sample ID (List Order) Lot-Sa No. 

J15F56 J7H060187-1 

J15F57 

J15F58 

J15F59 

J7H060187-2 

J7H060187-3 

J7H060187-4 

1 

Work Order 

J395H1AA 

J395M1AA 

J395P1AA 

J395R1AA 

Report DB ID 

9J395H10 

9J395M10 

9J395P10 
9J395R10 

Batch No. 

7218503 

7218503 
7218503 

7218503 

1 .I 



Certificate of Analysis 

Washington Hanford Closure 
2620 Fenni Avenue ' 
Richland, WA 99354 

August 7, 2007 

Attention: Joan Kessner 

.SAFNumber 
Date SDG Closed 
Number of Samples 
Sample Type 
SDGNumber 
Data Deliverable 

I. Introduction 

,. 

RC-092 
August 6, 2007 
Four (4) 
Water 
]00122 
24 -Hour I Summary 

CASE NARRATIVE 

SEVERN 

TRENT ST-L--
STL Richland 
2800 George Washington Way 
Richland, WA 99354 

Tel: 509 375 3131 Fax: 509 375 5590 
www .stl -inc.com 

On August 6, 2007 four water samples were received at SU Richland (SUR) for chemistry analysis. 
Upon receipt, the samples were assigned the following laboratory ID numbers to correspond with the 
Washington Closure Hanford (WCH) specific ID: 

WCHID# STLRID# MATRIX DATE OF RECEIPT 

JISF56 J395H WATER 8/6/07 

J15F57 J395M WATER 8/6/07 

J15F58 J395P WATER 8/6/07 

J15F59 J395R WATER 8/6/07 

II. Sample Receipt 

The samples were received in good condition and no anomalies were noted during check-in. 

III. Analytical Results/Methodology 

The analytical results for this report are presented by laboratory sample ID. Each set of data includes 
sample identification information, analytical results and the appropriate associated statistical errors. 

Leaders in Environmental 111111 Severn Trent laboratories, Inc. 

STL RICHLAND 2 
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Washington Closure Hanford 
August 7, 2007 

The requested analyses were: 

IV. Quality Control 

Chemical Analysis 
Hexavalent Chromium by EPA method 7196A 

The analytical results for each analysis performed includes a minimum of one laboratory control sample 
{LCS), one method (reagent) blank, and one duplicate sample analysis. Any exceptions have been noted 
in the "Comments" section. 

QC and sample results are reported in the same units. 

V. Comments 

Chemical Analysis 
Hexavalent Chromium by EPA method 7196A: 
The cli,ent instructed Test America Richland to filter samples Jl5F56 .and Jl5F58. The c1ient provided 
the filters. Only the filtrate was analyzed for samples J15F56 and J15F58. 

The LCS, batch blank, sample, sample duplicate (J15F56), sample matrix spike (J15F56) and sample 
matrix spike duplicate (J15F56) results are within contractual requirements. 

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and for 
completeness, for other than the conditions detailed above. Release of the data contained in this hard copy 
data package has been authorized by the Laboratory Manager, or a designee as verified by the following 
signature. 

Reviewed and approved: 

STL RICHLAND 3 

, .I 



Drinking Water Method Cross References 
DRINKING WAlER ASlM METHOD CROSS REFERENCES 

Referenced Method lsotope(s) STL Richland's SOP number 
EPA 901.1 Cs-134, 1-131 RICH-RC-5017 
EPA 900.0 f Alpha & Beta RICH-RC-5014 
EPA 903.1 Ra-226 f RICH-RC-5005 
EPA 904.0 Ra-228 RICH-RC-5005 
EPA 905.0 Sr89/90 RICH-RC-5006 
ASTM 02460 Total Radium RICH-RC-5027 
Standard Method 7500-U-C & ASTM D5174 Uranium RICH-RC-5058 
EPA 906.0 Tritium RICH-RC-5007 

I 

NOlE: I 

The Gross Alpha LCS is prepared with Am-241 (unless otherwise specified in the case narrati-.e) 
The Gross Beta LCS is prepared with Sr/Y-90 (unless otherwise specified in the case narrati-.e) 

Uncertainty Estimation 
STL Richland has adopted the internationally acl;epted approach to estimating uncertainties 

described in "NIST Technical Note 1297, 1994 Edition". The approach, "Law of Propagation of Errors", 
involves the identification of all variables in an analytical method which are used to derive a result. These 
variables are related to the analytical result (R) by some functional relationship, R = constants • t{x,y,z, ... ). 
The components (x,y,z) are evaluated to detennine their contribution to the overall method uncertainty. 
The individual component uncertainties (U;) are then combined using a statistical model that provides the 
most probable overall uncertainty value. All component uncertainties are categorized as type A, evaluated 
by statistical methods, or type B, cval'uated by other means. Uncertainties not included in the components, 
such as sample homogeneity, are combined with the component uncertainty as the ·square root of the sum
of-the-squares of the individual uncertainties. The uncertainty associated with the derived result is the 
combined uncertainty (Uc) multiplied by the coverage factor (1,2, or 3). 

When three or more sample replicates are used to derive the analytical result, the type A 
uncertainty is the standard deviation of the mean value (S/vn), where Sis the standard deviation of the 
derived results. The type B uncertainties are all other random or non-random components that are not 
included in the standard deviation. 

The derivation of the general "Law of Propagation of Errors" equations and specific example are 
available on request. 

TAL Richland 
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Batch 

Blas 

COCNo 
I 

Count Error (#s) 

Total Uncert (#s) 
Uc - Combined 
Uncertainty. 

(#s), Coverage 
Factor 
CRDL(RL) 

Le 

Lot-Sample No 

,j MDqMDA 

Primary Dete~tor 

Ratio U-234/U-238 

Rst/MDC 

1 Rst/TotUcert 

I 

Report DB No 

RER 

.

1

. SDG 

I 
Sum Rpt Alpha 
Spec Rst(s) 

I Work Order 

I Yield 

TAL Richland 
rDtGenerallnfo vJ.72 
STL RICHLAND 

Re ort Definitions 
An agreed upon activity level used to trigger some action when the final result is greater than or equal to the Action 
Level. Often the Action Level is related to the Decision Limit 

The QC preparation batch number that relates laboratory samples to QC samples that were prepared and analyzed 
together. 

Defined by the equation (Result/Expected)-1 as defined by ANSI Nl3.30. 

Chain of Custody Number assigned by the Client or STL Richland. 

Poisson counting statistics of the gross sample count and background. The uncertainty is absolute and in the same 
units as the result. For Liquid Scintilla~on Counting (LSC) the batch blank count is the background. 

I 
All known uncertainties associated with the preparation and analysis of the sample are propagated to give a measure 
of the uncertainty associated with the result, Uc the rombined uncertainty. The uncertainty is absolute and in the 
same units as the result. 

The coverage factor defines the width of the c;onfidence interval, I, 2 or 3 standard deviations. 

• Contractual Required Detection Limit as defined in the Client' s Statement Of Work or STL Richland "default" 
nominal detection limit. Often referred to the reporting level (RL) · 

Decision Level based on instrument background or blank, adjusted by the Efficiency, Chemical Yield, and Volume 
associated with the sample. The Type I error probability is appro1timately 5%. Le=( 1.645 ~ 
Sqrt(2•(BkgmdCnt/BkgmdCntMin)/SCntMin)) • (ConvFct/(EfrYld*Abn*Vol) • IngrFct). For LSC methods the 
batch blank is used as a measure of the background variability. Le cannot be calculated when the background count 
is zero. 

lbe number assigned by the LIMS software to track samples received on· the same day for a given client. The 
sample number is a sequential number assigned to each sample in the Lot. 

Detection Level based on instrument background or blank, adjusted by the Efficiency, Chemical Yield, and Volume 
with a Type I and II error probability of approximately 5%. MDC= (4.65 • 1 
Sqrt((BkgmdCnt/BkgmdCntMin)/SCntMin) + 2.71/SCntMin) • (ConvFct/(Eff* Yid• Abn •Vol)• IngrFct). ~or 
LSC methods the batch blank is used as a measure of the background variability. 

The instrument identifier associated with the analysis of the sample aliq,uot. 

The U-234 result divided by the U-238 result. The U-234/U-238 ratio for natural uranium in NIST SRM 4321C is 
1.038. 

Ratio of the Result to the MDC. A value greater than I may indicate activity above background at a high level of 
confidence. Caution should be used when applying this factor and it should be used in concert with the qualifiers , 
associated with the result. 

Ratio of the Result to the Total Uncertainty. If the uncertainty has a coverage factor of2 a value greater than I may 
indicate activity above background at approximately the 95% level of confidence assuming a two-sided confidence 
interval. Caution should be used when applying this factor and it should be used in concert with the qualifiers 
associated with the result. 

Sample Identifier used by the report system. The 'number is based upon the first five digits of the Work Order 
Number. 

The equation Replicate Error Ratio= (S-O)/[sqrt(TPUs2 + TPUd2
)) as defined by ICPT BOA where S is the original 

sample result, Dis the result of the duplicate, TPUs is the total uncertainty of the original sample and TPUd is the 
total uncertainty of the duplicate sample. 

Sample Delivery Group Number assigned by the Client or assigned by STL Richland upon sample receipt. 

The sum of the reported alpha spec results for tests derived from the same sample ex.eluding duplicate result where 
the results are in the same units. 

The LIMS software assign test specific identifier. 

The recovery of the tracer added to the sample such as Pu-242 used to trace a Pu-239/40 method. 

5 



Sample Results Summary Date: 07-Aug-07 

'J;AL Richland STLRL 
Ordered by Method, Batch No., Client Sample ID. 

Report No. : 36264 SDG No: J00122 

Client Id Tracer MDC or 
Batch Work Order Parameter Result+- Uncertainty ( 21) Qual Units Yield MDA CRDL RPD 

7218503 7196_CR6 

J15F56 
I 

J395H1M HEXCHROME 2.00E-03 +- 0.00E+OO u mg/L N/A 2.00E-03 2.00E-03 

J15F56 OUP 
J395H1AE HEXCHROME 2.00E-03 +- O.00E+OO u mg/L N/A 2.00E-03 2.00E-03 0.0 

J15F57 
J395M1M HEXCHROME 2.00E-03 +- 0.00E+00 u mg/L N/A 2.00E-03 2.00E-03 

J15F58 
J395P1M HEXCHROME 2.90E-03 +- 0.00E+00 .u mg/L N/A 2.00E-03 2.00E-03 

J15F59 
J395R1AA HEXCHROME 2.00E-03 +- 0.00E+00 u mg/L N/A 2.00E-03 2.00E-03 

No. of Results: 5 

RPD - Relative Percent Difference. T AL Richland 

rptSTLRchSaSum 
mary2 V5.1.3 
A2002 

U Qual - Analyzed for but not detected above limiting criteria. Limit criteria is less than the Mdc/Mda or Total Uncert or not identified by 
gamma scan software. 
' 

STL RICHLAND 6 



Report No. : 36264 

Batch 
Work Order Parameter 

7196_CR6 1 

7218503 MATRIX SPIKE, J15F56 MS 

J395H1AC HEXCHROME 
7218503 MATRIX SPIKE, J15F56 MSD 

J395H1AD HEXCHROME 
7218503 LCS, 

J4ACK1AS HEXCHROME 
7218503 BLANK QC, 

J4ACK1M HEXCHROME 

No. of Results: 4 

QC Results Summary 

T AL Richland STLRL 
Ordered by Method, Batch No, QC Type,. 

Result +· Uncertainty ( 2s) Qual Units 

2.59E-01 i +- 0.00E+00 mglL 
I 

2.65E-01 +- 0.00E+00 mglL 

5.0SE-01 +- 0.00E+00 mg/L 

2.00E-03 +- 0.00E+00 mg/L 

T Al Richland 

rptSTLRchQcSum 
mary VS.1.3 A2002 

Blas - (Result/Expected)-1 as defined by ANSI NlJ.30. 

STL RICHLAND 7 

• 
Date: 07-Aug-07 

SDG No.: J00122 

Tracer LCS 
Yield Recovery Blas MDCfMDA 

NIA 98% 0.0 2.00E-03 

NIA 101% 0.0 2.00E-03 

NIA 102% 0.0 2.00E-03 

NIA • 2.00E-03 

1 .I 



FORMI 

SAMPLE RESULTS 

Date: 07-Aug-07 

Lab Name: TA Richland 

Lot-Sample No.: J7H060187•1 

Client Sample ID: J15F56 

SDG: J00122 

Report No. : . 36264 

COC No. : RC-092-008 

Collection Date: 8/6/2007 9:50:00 AM 
' 

Received Date: 

Matrix: WATER 

8/6/2007 2:40:00 PM l 
le ID, tch No. 

Result CoWit Total MDCIMDA, Rpt Unit, Yield Rst/MDC, Analysis, Total Sa Aliquot 
Parameter Qual Error ( 2 s) Uncert( 2 s) Action Lev Le CRDL(RL) Rstfl'otUcert Prep Date Siu Size 

Batch: 7218503 7196_CR6 Wor1<0rder: J395H1AA Report DB ID: 9J395H10 

HEXCHROME 2.00E-03 U 0.OE+00 2.00E-03 rng/L NIA 1. amo1 100.0 

2.00E-03 NIA ML 

No. of Results: 1 Comments: 

co 

TAL Richland MDCIMDA,Lc. Detection, Decision Level based on instrument background or blank, adjusted by the sample Efficiency, Yield, and Volume. 
rptSTLRchSample U Qual -Analyzed for but not detected above limiting criteria. Limit criteria is less than the Mdc/Mda or Total Uncert or not Identified by gamma scan software. 

VS.1.3 A2002 

Primary 
Detector 

--1 



Lab Name: TA Richland 

Lot-Sample No.: J7H060187-2 

Client Sample ID: J15F57 

Result Count 
Parameter Qual F.rror ( 2 s} 

Batch: 7218503 7196_CR6 

HEXCHROME 2.00E-03 U 

Total 
Uncert( 2 s) 

WoritOrder: 

O.OE+OO 

FORM I 

SAMPLE RES UL TS 

SDG: J00122 

Report No. : 36264 

COC No. : RC-092-008 

MDCIMDA, Rpt Unit, Yield 
Action Lev Le CRDL(RLJ 

Rst/MDC, 
Rst/TotUcert 

J395M1AA Report DB ID: 9J395M10 

2.00E-03 mg/L NIA 1. 

2.00E-03 NIA 
--· ----. ·······-··- ·- ---------- --- -------

No. of Results: 1 Comments: 

\.D 

Date: 07-Aup-07 

Collection Date: fJ16/2007 9:50:00 AM 

Received Date: 8/6/2007 2:40:00 PM 

Matrix: WATER 

Ordered by Client Sample ID, Batch No. 

Analysis, 
Prep Date 

817/07 

Tot21 Sa 
Size 

Aliquot 
Size 

100.0 

ML 

Primary 
Detector 

T AL Richland MDCIM DA,Lc • Detection, Decision Level based on Instrument background or-blank, adjusted by the sample Efficiency, Yield, and Volume • . 
rptSTLRchSample U Qua I -Analyzed for but not detected above limltiog criteria. Limit criteria lsiess than the Mdc/Mda or Total Uncert or ·not Identified by gamma scan software. 

V5.1 .3 A2002 



I-' 
0 

Lab Name: TA Richland 

- Lot-Sample No.: J7H060187-3 

Client Sample ID: J15F58 

Result Count 
Parameter Qual Error ( 2 s) 

Batch: 7218503 7196_CR6 

HEXCHROME 2.00E-03 U 

No. of Results: 1 Comments: 

Total 
Uncert( 2 s) 

Wor1< Order: 

0.OE+OO 

FORMI 

SAMPLE RESULTS 

SDG: J00122 

Report No. : 36264 

COC No. : RC-092-008 

Ml>CjMDA, Rpt Unit, Yield 
Action Lev Le CRDL(RL) 

Rst/MDC, 
Rst/TotUcert 

J395P1AA Report DB ID: 9J395P10 

2.00E-03 mg/L N/A 1. 

2.00E-03 NIA 
-------·--··-

Date: 07-Aug-07 

Collection Date: 8/6/2007 12:15:00 PM 

Received Date: 8/6/2007 2:40:00 PM 1 

Matrix: WATER l 
Ordered b Client Sam le ID, , tch No. 

Analysis, Total Sa Aliquot Primary 

Prep Date Siu Size Detec:tor -

. - I 
BrT/07 

I 
100.0 I 

ML 

TAL Richland MDCIMDA,Lc • Detection, Decision Level based on Instrument background or blank, adjusted by the sample Efficiency, Yleld, and Volume. 
rptSTLRchSample U Qual • Analyzed for but not detected above limiting criteria. Limit criteria Is less than the Mdc/Mda or Total Uncert or not identified by gamma scan software. 

V5.1.3 A2002 



I FORMI 

SAMPLE RESULTS 

Date: 07-Aup-07 

Lab Name: TA Richland 

Lot-Sample No.: J7H060187-4 

Client Sample ID: J15F59 

SDG: J00122 

Report No. : 36264 

COCNo.: RC-092-008 

Collection Date: 816/2007 12:15:00 PM 

Received Date: 8/6/2007 2:40:00 PM 

Matrix: WATER 

Ordered by Client Sample ID, Batch No. 

Result Cowit Total MDCIMDA, Rpt Unit, Yield Rst/MDC, Analysis, 
Parameter Qual Error ( 2 s) Uocert( 2 s) Action Lev Le CRDL(RL) Rst!TotUcert Prep Date 

Batch: 7218503 7196_CR6 Work Order: J395R1AA Report DB ID: 9J395R10 

HEXCHROME 2.00E-03 U 0.0E+OO 2.00E-03 mg/L NIA 1. 817107 

2.00E-03 NIA 
---····-------------------

No. of Results: Comments: 

TAL Richland MDCIMDA,Lc • Detection, Decision Level based on Instrument background ot..blank, adjusted by the sample Efficiency, Yield, and Volume •. 

Total Sa 
Size 

Aliquot 
Size 

100.0 

ML 

rptSTLRchSample U Qual • Analyzed for but nc:>t detected above llmitl.!lg criteria. Limit criteria Iii-fess than the Mdc/Mda or Total Uncert or not Identified by gamma scan software. 

VS.1.3 A2002 

Primary 
Detector 



FORM II 
Date: 07-Aug-07 

Lab Name: TA Richland 

- Lot-Sample No.: J7H060187-1 

Client Sample ID: J15F56 DUP 

Parameter 

Result, 
Orig Rst Qual 

Batch: 7218503 

HEXCHROME 

7196_CR6 

2.00E-03 

2.00E-03 

u 
u 

Count 
Error ( 2 s) 

RPD 

DUPLICATE RESULTS 

SDG: J00122 

Report No. : 36264 

COC No. : RC-092-008 

Total MDC IMDA, Rpt Unit, Rst/MDC, 
Uncert( 2 1) Actlon Le• CRDL Yield Rst/TotUcert 

WOfkOrder: J395H1AE Report DB ID: 9J395HER 

0.0E+00 2.00E-03 mg/L NIA 1. 

0.0 · 2.00E-03 N/A 
-··---···· ··· ·--------- -------------- - ------~~-

No. of Results: Comments: 

TAI. Richland RPD - Relative Percent Dlrrerence. 

Collection Date: 8/6/2007 9:50:00 AM 

Received Date: 8/6/2007 2:40:00 PM 

Matrix: WATER 

Analysis, Total Sa Aliquot 
Prep Date Size Size 

Orig Sa DB ID: 9J395H10 

817/07 100.0 
ML 

rptSTLRchOupV5.1 MDqMDA,Lc • Detection, Decision Level based on Instrument baclc&round or blank, adjusted by the sample Efficiency, Yield, and Volume . 
. 3 A2002 U Qual • Analyzed for but not detected above limiting criteria. Limit criteria Is fess than the Mdc/Mda or Total Uncert or not Identified by gamma scan sortware. 

unary 

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



Lab Name: TA Richland 

Matrix: WATER 

Parameter Result Qual 

Batch: 7218503 7196_CR6 

HEXCHROME 2.00E-03 

···- - -- ···-··- ----

I-' 
w 

No. of Results: 1 Comments: 

Count Total 
Error ( 2 s) Uncert( 2 s) 

Work Order: 

0.0E+O0 

·-·--- ·· 

FORM II 

BLAN.K RES UL TS 

1\-IDCjMDA Rpt Unit, 
CRDL Yield 

Rs~IDC, 
Rst/TotUcert 

J4ACK1AA Report DB ID: J4ACK1AB 

2.00E-03 mg/L N/A 1. 

2.00E-03 N/A 

Date: 

SDG: J00122 

Report No. : 36264 

Analysis, Total Sa Aliquot 

Prep Date Size Size 

Bn/07 100.0 

ML 

TAL Richland 

rptSTLRchBlank 
VS.1.3 A2002 

MDCIMDA,Lc • Detection, Decision Level based on Instrument background oi:.blank, adjusted by the sample Efficiency, Yield, and Volume •. 

Primary 
Detector 



Lab Name: TA Richland 

Matrix: WATER 

Result 
Parameter 

Batch: 7218503 7196_CR6 

Count 
Qual Error ( 2 s) 

Total 
Uncert( l s) MDC I MDA 

Work Order: J4ACK1AS 

FORM II 

LCS RESULTS 

SDG: 

Date: 07-Aug-07 

J00122 

Report No. : 36264 

Report 
Unit 

Expected Recovery, 
Yldd Expected Uncert Bia.. 

Report DB ID: J4ACK1AS 

Analysis, 
Prep Date 

Aliquot 
Size 

HEXCHROME 5.08E-01 0.0E+OO 2.00E-03 mg/L N/A 5.00E-01 102% 

0.0 

amo1 100.0 

ML 

No. of Results: 1 

TAL Richland 

rptSTLRchlcs 
V5.1.3 A2002 

Rec Limits: 

Comments: 

Bias - (Result/E:ipected)-1 as defined by ANSI NIJ.30. 



FORM II 

MATRIX SPIKE RESULTS 

Lab Name: TA Richland SDG: J0Q122 

Lot-Sample No.: J7H060187-1, J15F56 MS Report No. : 36264 

SpikeResult, Count Total Rpt Unit, Rec- Exp- Exp 
Parameter Orig Rst Qual Error C 2 s) Uncert( 2 s) MDCIMDA CRDL Yield overy ected Uncert 

Batch: 7218503 Work Order: J395H1AC Report DB ID: 9J395HCW Orig Sa DB ID: 9J395H10 

HEXCHROME 2.59E-01 0.0E+00 2.00E-03 mg/L NIA 98.48% 2.63E-01 

2 .00E-03 
-·---·-·· - ·--· -··- .. · ····-- -· · 

t-' 
l.11 

Batch: 7218503 Work Order: 

HEXCHROME 2.65E-01 

2 .00E-03 

Number of Results: 2 

Comments: 

J395H1AD Report DB ID: 9J395HDW Orig Sa DB ID: 9J395H10 

0.0E+00 2.00E-03 mg/L N/A 100.76% 2.63E-01 

. . . - - ·····---···· ----

TAL Richland 

rptSTLRchMs 
V5.1.3 A2002 

RER - Replicate Error RaUo • (S-0)/(sqrt(sq(TPUs)+sq(TPUd))] as deflned~y ICPT BOA. 
Bias • (Result/Expected)-1 as defined by ANSI N13.30. . 

Date: 07-AugJ 

Matrix: WATER 

Analysis, 
Prep Date 

8/7/07 

817/07 

Aliquot 
Size 

100.0 
ML 

100.0 

ML 

Analy Method, 
Primary Detector · 

7196_CR6 

7196_CR6 

------



FORM II 

MATRIX SPIKE DUPLICATE RESULTS 

Lab Name: TA Richland SDG: J00122 

Lot-Sample No.: J7H060187-1, J15F56 MS Report No. : 36264 

SpikeResult, Cowit Total Rpt Unit, Rec-
Parameter OrlgRst Qual Error 11 1) Unctrt( 1 s) MDCIMDA CRDL Yield overy 

Batch: 7218503 7196_CR6 Work Order: J395H1AC Report DB ID: 9J395HCW 

HEXCHROME 2.59E-01 0.0E+00 2.00E-03 mg/L N/A 98.48% 

2.65E-01 RPD 2.3 
. ··· · ···--- ···--· 

Batch: 7218503 7196_CR6 Work Order: J395H1AD Rep~rt DB ID: 9J395HDW 

HEXCHROME 2.65E-01 0.0E+00 2.00E-03 mg/L NIA 100.76% 

2.59E-01 RPD 2.3 
. --·-·-··- ··-- - - ···· -- .. -· . --···· -- -. -- .. ·-·-····-- ····· .. •-··· ··- -- - ··-·-·-·-- --·--·----·-- --···-
No. of Results: 2 Comments: 

TAL Richland RER 

rptSTLRchMsDup2 Bias 
V5.1.3 A2002 

- Replicate Error Ratio = (S-D)/[sqrt(sq(TPUs)+sq(TPUd))] as defined by ICPT BOA. 
- (Result/Expected)·1 as defined by ANSI N13.30. 

Date: 07-Aug-07 

Matrix: WATER 

Exp- ~ Analysis, Aliquot unary 
ected Uncert Prep Date Size tector 

Orig Sa DB ID: 9J395HDW 

2.63E-01 8/7/07 100.0 -
ML 

Orig Sa DB ID: 9J395HCW 

2:63E-01 8/7/07 100.0 

ML 



I 
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liU#il@I STL 
Batch Number(s}: 7218503 

Lab Samnle Numbers or 100122 

- -Ric-hland--l.aboFator}"
Data Review Check List 
Hexavalent Chromium 

Method/Test/Parameter: Cr+6 in Water / RICH-WC-5003 

Review Item I 
I 

A. Initial Calibration 

I. Performed at required frequency with required number of levels? 

! ') Correlation coefficient within QC limits'? -· 
3. Initial calibration verification (fCVJ analyzed immediately after calibration and results 
within QC li mits? 

I -l. Initial calibration blank (!CB) analyzed immediately after ICY and concentrations of 

Ii all parameters~ reporting limit? 

I B. Continuing Calibration 
ii 

Ii 
I 

I. CCV analyzed at required frequency and all parameters within QC limits? 
i 

' 

I! 

:?. . CCB analyzed at required frequency and all results~ reporting limit'? 

C. Sample Analysis I' .I 

I' :I I 

'I I. Were any samples with concentrations above the linear range for any parameter diluted 
and reanalyzed? 

2. Were all sample holding times met? 

D. QC Samples 

I. All results for the preparation blank below limits'? 

2. MS or MS/MSD recoveries within QC limits and %RPD (for MSD) acceptable? 

3. LCS percent recovery within QC limits and %RPD (for LCSD) acceptable? 

4. Analytical spikes within QC limits where applicable? 

5. ICP only: One serial dilution performed per SDG? 

6. JCP only: CRDL standard (CRI or CRA) analyzed at required frequency? 

7. ICP only: Interference check samples (ICSA, ICSAB) and HlCAL analyzed at the 
required frequencies and within QC limits? 

Form CG-191, Rev. 4, 2/03 
STL RICHLAND 

page 1 of 2 
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I 

' 

Yes No N/A 2"" Level 
(✓) (✓) (✓) Review(✓ ) 

✓ 

./' . 

✓ • 
.,,.-

✓ 

/ 

✓ 
/ 

✓ 

/' 

✓ 
I . J..--

✓ 

,,,..-

✓ ,,..-

' 
I 

✓ / 

I ✓ ✓-

' ✓ ' ,,,,-

✓ /" 

' 
✓ ,..--

; 

✓ ,,-· 

✓ 
/ 



-

Review Item 

E. Other 

I. Are all nom:onforrnances included and noted'! 

., Is the correct date and time of analysis shown? - · 
3. Did the analyst sign and date the front page of the analytical run'? 

4. Correct methodology used? 

5. Transcriptions checked? 
' 

6. Calculations checkt:d at minimum frequency? 

7. Units checked'? 

Comments on any "No" response: 

Analyst: __ ..,L..,~ 1""..l.d..,._:::::::.__:_~~ ~a---

Second-Level Review~:::::==-..-1--4.~~...A....k'.l..,....,,;t:======---

I 

Form CG-191, Rev . 4, 2 / 03 

STL RICHLAND 

page 2 of 2 
18 

-

Yes No NIA z.!!!1 Level 
(✓) (✓) (✓) Review ( ✓) 

✓ 

---
✓ -
✓ ---
✓ ---
✓ -
✓ --
✓ 

/ 

Date: __ 8/7/2007 __ 

Date:_~=-+-, ___..:.._7 (1--0-.J-]_ 



C/l ,I __ ______ _ J _[,IL< '<70 Ul.-U.-- OlJ ·v I .... I 
1-3 -- ···· .. ··- ·-····-·· · .. . - · · - ------

\\'ashi!l!!lou Closurr H,wforcl CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-092-008 P.,!!~ I ,\1· ' t"-1 

~ 
IColkclOr II" 

:S- -~fe 
Cumniun· C1111h1tt Tdc11lou11c ~o. rroiccl Coordinatnr 

llatn Tuma ·011111I 
~ C. Martin~z 509-551-2816 KESSNER . . Ill rricc Code .... I c,~ - I 

:i:: Prnicct Ucsiimation S:imnling Location S.-\f:"io. ~ '-\ V\\Y",S 

~ 
I 00-HC' (ir(lundwater 100-C-7 boreholes (C5672) RC-092 

Ice Chcsl :-,;.o/4P:; ,...Of.-03 '} field Lo2book :\o. I CO.-\ :\lcthod orShiomcnl -
1:1.-1585-1.J OIOOC7MOOO · Gov Vehicle 

Shinned To Offsilc Proncrh° No. Bill of Ladiug/ .. \i r Bill :\o. 
Se,·crn Trent Incorporated. Richland NIA NA 

l'OSSIBI.E S.-\i\ll'l.E 11.-\Z,\RDSIRDIARKS 

Sone C'oCJl 4C 
rrcscrvation 

Type of Container 
GiP 

Special Handling and/or Storage 
Cool. 4 degrees cen1igrade 1' o. of Con lai ncr( s) 

I 

Volume 
500ml. 

Chromium 
Hf..-x-71% 

SAl\ll'LE A;l;ALYSIS 

Sample Nl, . l\latrix • Sample Date Sample Time 
,,__ - ·, 

f-' J15F56 --r19.5f/ WATER A--1,-07 <P'i'S"" 0 
/ Q\~L• .C· \-l ',:).--: 

___ _ ,l\.e T ?AS h I.D 
la., ...... ..l ·r a A-\ .:.i ~ 

J15F57 -J,2_~5/Y} WATER ~- L .. c,-, ~,10 "' " 1, .• t ~9;) Int\ 

J15F58 ..;;-3 r_s/J WATER K "'. o· 'J_ tUS- -,... R \---~·" L' \~• 1 .. \....o-1.- :'\tt_ 
"'" \ "'0 0. """"' -c.:"' ,T ~qs; C ...... ~ ... 

J15F59 -..r3'1SR .. WATER ~- G, () { , 2,r {...._ ' \ Lr,3q5 K.. 
J15F60 WATER 

CHAIN OF POSSF.SSIO:\' Sii:11/Prinl Names SPECIAL INSTIU:Cl'IOI\S 1\1.ttrix • 

R1~1.•~R1:J~~ Date Ti111e ~~ r~,iJ,;..f: DatcTi1!1c .$- S,111 

f-1•7 /loo .::?..II ·. 9-1..-07 /10"0 ~ - ~f'. : ~tJinKUl 

~~~~lll ~~-~Ti1/¥Yo 1l:'f: ot 1s. s_u. 
~l !'1.1 lid 

Da1 ... • ·nn,c - - SI :-:1111:ls.: 

tJf·0/.,·6 7 I~ va w \\":n.::r 
(\ (>I - l>JteTimc l>atc.-Time ,\ ·:\ir Relinquished lly·Remo,·ed From Recci,d lly s, .. .-c,i In 
r>S• Dmm :if>lid• 
Ol. · Dmmlt.1uid ; 

Relinquished 13,··Remmd hmn 1>;11-.: Tim\! Date.Time 
T• "li~lh,: 

R~cei, i:LI B~ S1111,at In Wl · \\ 'if:.: 

I. l.h1•1i,I . , -. ,.-~~ ,_-, ;11 i,'t1 

Rdi11,1ui:'\lh.:d By. lt l..' tno\\:d From D.11-.:Ti111.: lt~ccih:d n~-S1"r~d l11 · l>ate-Timc ~ X l~h.;r 

Rdinqui.c;h..:d By K~11U1\·\."cJ From 1),110 Time Rl.!<:Chl!ll n~ Sh)rcd Jn ll;1tc Tim~ - -
L.\IJOIUTORY Rccciv...:tl B~ Title - l>at1.·Tim..: 

SECTIO:\ 

Fl"- .\1. S.-\:\IPU: l>, .. p,,,ai \J.:1h.id - lli:-pf\$1.:'d lly l>a1 ..: T1111-.: 

IHSPOSITIO' -
-··---.. -· ---· ·-· ... -•- ·•·-·---· -·- - - ··- ···· ... . , . . ... . . . . .. . . . . ... - · -·---·-- --- .. ·-·---·---· - ··-----··- --- ·-··--- -- -···•- --
· •::ii -Fr<:; -

-
• . .. 



Misli§i• S lL 
Sample Check-in List 

Date/fimeReceived: 0 8·()C ·0 'T J'-/fO 

Client:.--'1/J~H=r ___ _ SDG #: JOO!d-~ NA [ ] SAF#: ;?c ~o't;).. NA[) 

Work Order Number: v711-btD/ J7 Chain of Custody# /{{' - D9../- -oO S"" 

Shipping Container ID :. _______ _ Air Bill# __________ _ 

l. 

2. 

3. 

6. 

.7. 

8. 

9. 

10. 

11. 

12 . 

Custody Seals on shipping container intact? 

Custody Seals dated and.signed? 

Chain of Custody record present? 

NA [) Yes yJ No [) 

NA [) Yes _0 No [) 

Yes [ 1 No {} 

I 
Cooler temperature: ___ NAY] 5. Vermiculite/packing materials is NA 0 Wet [) Dry [) 

' 4 
Number of samples in s~ipping container: _______ _ 

Sample holding times exceeded? 

Samples have: 
__ tape 
__ custody seals . 

Samples arc: 
___Lin good condition 
__ broken 

NA JA Yes [ ] No [] 

hazard labels 
/ appropriate samples labels 

_ · _leaking 
__ have air bubbles 
(Only for samples requiring head space) 

Sample pH taken? NA() pH<2() pH>2,0 pH>9[J 

Sample Location, Sample Collector Listed? * 
*For documentation only. No corrective action needed. 

Yes)-1 No [] 

I 

Were any anomalies identified in sample receipt? Yes (] Nor1' 

. 13. Description of anomalies {include sample numbers): _____ ...,__ _________ _ 

Sample Custodian:._:l~:....;_·___.,.L:JL__~-· {4.;.c.. L_ _____ Date :._-=t)_,£'""'-·-=O:....::l:c...._,·..::.{}__:.7 ____ _ 

Client Sample. ID Analysis Rcaucsted Condition Comments/ Action 

Client Informed on ______ by ________ Person contacted _ ____ _ _ __ _ 

( J No action necessary ; process :is is. 

Project Manager _ _ _ _ _ _ _______ ___ Date ___ _________ _ 

LS -023, 9/03 . Re v. S 

STL RICHLAND 20 



8/6/2007 4:43:07 PM 

127642, Washington Closure Hanford 
Bechtel Hanford, Inc. 

nalyDueDate: 08/07/2007 Q~ 

Balance Id: 

Pipet #: --------+---
Sep1 DT/Tm Tech: 

WATER mg/L PM, Quote: SS , 27023 Sep2 DT/Tm Tech: 
SEQ Batch, Test: None All Tests: 7218503 88EA, 

Wor1< Order, Lot, 
Sample DateTime 

1 J395H• 1-AA 

J7H060187-1 -SAMP 

08/06/2007 09:50 

2 J395H-1-AC·S 

08/06/2007 09:50 

3 J395H-1-AD-D 

J7H060187-1-MSD 

08/06/2007 09:50 

4 J39SH·1·AE·X 

J7H060187-1-DUP 

Total 
AmUUnit 

·--~, Ill llllllll ll II 111111111 111 11\h 
08/06/2007 09:50 

5 J39SM•1·AA 

J7H060187-2-SAMP 

Initial Aliquot 
AmUUnit 

AmtRec: 5000 

AmtRec: 500G 

AmtRec: 500G 

AmtRec: 500G 

--~111111111 11 11 111111111111 11111-11t:-·-·------------·-·-·····---- ---
08/06/2007 09:50 AmtRec: 500G 

6 J395P• 1 ·AA 

J7H060187-3-SAMP 

08/06/2007 12:15 AmtRec: 500G 

7 J395R·1·AA 

J7H060187-4-SAMP 

-··=IJHH 11111111111111111 I II I Ill I~ 
08/06/2007 12:15 AmtRec: 500G 

QC Tracer 
Prep Date 

#Containers: 1 

#Containers: 1 

#Containers: 1 

#Containers: 1 

#Containers: 1 

#Containers: 1 

#Containers: 1 

Count 
Time Min 

STL Richland 

Riclhland Wa. 

Key: In· Initial Amt, fi - Final Amt, di - Diluted Amt, s1 - Sep1, s2 - Sep2 Page 1 

pd - Prep DI, r - Reference Dt, ec-Enriclhment Cell, ct-Cocktailed Added 

Detector 
Id 

Count On I Off 
(24hr) Circle 

Ser: 

Ser: 

Ser: 

Ser: 

Ser: 

Ser: 

Ser: 

Prep Tech: 

Alpha: 

Alpha: 

~ha: 

Alpha: 

Alpha: 

Alpha: 

. Alpha: 

CR Analyst, 
lniUDate 

ISV • Insufficient Volume for Analysis 

Comments: 

Beta: 

Beta: 

Beta: 

Beta: 

Beta: 

Beta: 

Beta: I 

WOCnt 7 
IC Cv4.8.26 



Sample Preparation/Analysis 
I 

- --·-
U mbtLUUf 4 :4J:Uts t-'M Balance Id: 

t 88 NO SAMPLE PREPARATION PERFORMED/ DIRECT INJECTION Pipet#: 

~ 
EA Chromium, Hexavalent (7196A) I 

51 CLIENT: HANFORD PRIORITY Sep1 OT/Tm Tech: 
I 

f; AnalyDueDate: 08/07/2007 I Batch: 7218503 mg/L Sep2 OT/Tm Tech: 
SEQ Batch, Test: None 

................. 111111• 1• 1 ., ... -- , •• 1111 •••• 
Prep Tech: 

I 1 •• 1111 •• 1 • 11 • •• , •• I I •• 1111 I •• 

Work Order, Lot, 

II 
Total 

II 
Initial Aliquot 

II 
QC Tracer 

I 
Count 

II 
Detector 

II 
Count On I Off 

II 
CR Analyst, 

II 
Comments: · 

Sample DateTime Amt/Unit Ami/Unit Prep Date Time Min Id (24hr) Circle lnit/Date 

8 J4ACK·1·AA·B 
J7H060000-503-BLK 

·=111 Ill lllll I I I lmffl11111111 Ill . 
08/06/2007 09:50 AmtRec: #Containers: 1 Ser: Alpha: Beta:_ 

9 J4ACK-1-AC-C -

' 
J7H060000-503-LCS -~,, -

-
-

08/06/2007 09:50 AmtRec: -,Containers: 1 Ser: Alpha: Beta: 
I 

Comments: 

-

-
(\I 
(\I 

-
~ll Clients for Batch, 

1276,'2, Washington Closure Hanford 
I 

Bechtel Hanford, Inc. , ss, 27023 ! 

I 

IJ39SH1AA-SAMP Constituent List: 
HEXCHROME RDL:0.002 IDlillL LCL:85 tlCLzllS RPDz20 

J39SH1AC-MS Constituent List: 
HEXCHROME RDL:0.002 mtJ/L LCL,85 tlCL: 115 RPD120 

iJ395HlAD-MSDz -
HEXCHROME RDL:0.002 'INJ/L LCL:85 UCL:115 RPD:20 

IU,ACKlAA-BLK: 
HEXCHROME RDL:0.002 mg/L LCL: UCL: RPD1 

IJ•ACKlAC-LCS: 
HEXCHROME RDL:0.002 'tIIIJ/L LCL , 85 UCL,115 RPD,20 

iJ395H1AA-SAMP Cale Info: 
tlncert Level (#s).• 2 Decay to SaDt: Y Blk Subt.1 N Sci.Not.: Y ODRaz B 

J395HlAC-MS Cale Info: 
Uncert Level (#s).: 2 Decay to SaDt: Y Blk SUbt.1 N Sci.Not., Y ODR• s B 

iJ395HlAD-MSD: 
Uncert Level (#•) . : 2 Decay to saot, Y BlJt Subt •• N Sci.Not.: Y ODRsz B 

IJ4ACK1AA-BLK: 
Uncert Level (#s).: 2 Decay to SaDt: Y Blk Subt. • R Sci.Not., Y ODRsz B I 

IJ•ACKlAC-LCS: I 
tlncert Level (#s).: 2 Decay to SaDt: Y Blk Subt.: R sci.Rot.: Y ODRs: B 

STL Richland Key: In - Initial Amt, fi - Final Amt, di - Diluted Amt, s1 - Sep1. s2 - Sep2 Page 2 ISV - Insufficient Volume for Analysis WO Cnt: 9 

Richland Wa. pd - Prep Dt, r - Reference DI, ec-Enrichment Cell, ct-Cocktailed Added IC :)C v4.8.2!5 

-



o 8/6/2007 4:43:09 PM Sample Preparation/Analysis Balance Id: 

t 
:i• 
1-AnalyDueDate: 08/07/2007 

88 NO SAMPLE PREPARATION PERFORMED/ DIRECT INJECTION 

EA Chromium, Hexavalent (7196.AinRIQRITY 
51 CLIENT: HANFORD .t' 

Plpet #: ----------;---

Sep1 DT/Tm Tech: 

,Batch: 7218503 S SEQ Batch, Test: None 
mg/L Sep2 DT/Tm Tech: 

- 1•• ·--- -- Prep Tech: 
.... 11111111 tr....~~~---'"TT"----:::-'."-:---""'l':"'-~~~-:-~--:'l""-~~....:;J1J111l'U'11!1•' -~:u:tlj::~ ::u:u::~·~=~~ ~u1 ·~~:1~~·~~~·~~lf: :~·::!·:11mtt11t1t11t.. ___ ~:.:.:~= 

Work Order, Lot, Ill Total II Initial Aliquot II QC Tracer I Count I Detector Count On I Off 

II 
CR Analyst, 

t I> 
l~ 

Sample DateTime II AmVUnit Amt/Unit Prep Date Time Min Id (24hr) Circle !nit/Date 

Approved By ___ _ _ __________ _ Date: 

STL Richland 

Richland Wa. 

Key: In - Initial Amt, fi - Final Arnt, di - Diluted Amt, s1 - Sep1 , s2 - Sep2 Page 3 

pd - Prep Dt. r - Reference DI, ec-Enrichment Cell, ct-Cocktailed Added 

ISV - Insufficient Volume for Analysis 

I 

II Com'ments: 

WO Cnt: 9 
ICOC v4.8.26 




