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Date: 29 March 2011

To: CH2M Hill (technical representative)

From: Analytical Quality Associates, Inc.

Project: 100 Area RI/FS

Subject: Volatile Organics - Sample Data Group (SDG) WSCF111428

INTRODUCTION

This memorandum presents the results of data validation for SDG WSCF111428 prepared by
WSCF Analytical Laboratories. A list of samples validated along with the analytical methods is
provided in the following table.

Sample ID Sample Date | Media | Validation Level | Analytical Methods
B26RV3 02/04/11 Water C 8260B
B26RV4 02/04/11 Water C 8260B

Data validation was conducted in accordance with the CHPRC validation statement of work and
the Sampling and Analysis Plan for the 100-BC-1, 100-BC-2 and 100-BC-5 Operable Units
Remedial Investigation/Feasibility Study, DOE/RL-2009-44, Rev. 0/TPA-CN-348 (SAP).
Appendices 1 through 6 provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Annotated Laboratory Reports

Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Documentation Requested By Client

DATA QUALITY OBJECTIVES

e Holding Times and Sample Preservation

Holding times are calculated from Chain-of-Custody forms to determine the validity of the
results. The holding time requirements for volatile organics are analysis within 14 days of
sample collection. Sample preservation requires chilling to 4 degrees Celsius and acid
preservation with hydrochloric or sulfuric acid to pH <2.

The samples were analyzed within the prescribed holding time and properly preserved.

e Blanks

The blank data results are reviewed to assess the extent of contamination introduced through
sampling, sample preparation, and analysis.
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Laboratory Blanks

All laboratory blank results were acceptable.
Trip Blanks

No trip blanks were submitted for validation.
Field Blanks

No field blanks were submitted for validation.

Equipment Blanks

No equipment blanks were submitted for validation.

e Accuracy

Accuracy is evaluated by reviewing surrogate results, matrix spike sample results, and laboratory
control sample results. According to the SAP, the matrix spike sample and laboratory control

sample accuracy limits are 80% to 120%. The limits for reported analytes not listed in the SAP
are specified by the DV procedure.

Surrogates
All surrogate recoveries were acceptable.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples

All MS/MSD recoveries were acceptable with the following exceptions.

The MS and MSD recoveries for 1,1-dichloroethene and trichloroethene were below the lower
acceptance limit. All sample results associated with these target analytes except for
trichloroethene were non-detects and should be qualified as estimates and flagged "UJ." The
trichloroethene results were detects and should be qualified as estimates and flagged “J.” See the
table in Appendix 2 for a listing of all affected sample results.

The only MS/MSD analytes reported were 1,1-dichloroethene, trichloroethene, benzene, toluene
and chlorobenzene. Reported analytes not represented in the MS/MSD were cis-1,3-
dichloropropene, trans-1,3-dichloropropene, methyl isobutyl ketone, 2-hexanone, acetone,
carbon disulfide, bromodichloromethane and methyl ethyl ketone. All sample results for these
non-represented analytes were non-detects and should be qualified as estimates and flagged
“ul.”
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Laboratory Control Samples (LCSs)

All LCS recoveries were acceptable with the following exceptions.

The LCS recoveries for 1,1-dichloroethane and trichloroethene were below the lower acceptance
limit. All sample results associated with these target analytes except for trichloroethene were
non-detects and should be qualified as estimates and flagged "UJ." The trichloroethene results
were detects and should be qualified as estimates and flagged “J.” See the table in Appendix 2
for a listing of all affected sample results.

The only LCS analytes reported were 1,1-dichloroethene, trichloroethene, benzene, toluene and
chlorobenzene. Reported analytes not represented in the LCS were cis-1,3-dichloropropene,
trans-1,3-dichloropropene, methyl isobutyl ketone, 2-hexanone, acetone, carbon disulfide,
bromodichloromethane and methyl ethyl ketone. All sample results for these non-represented
analytes were non-detects and should be qualified as estimates and flagged “UJ.”

e Precision

Precision is evaluated by reviewing MS/MSD results, field duplicate sample results, field split
sample results. These QC results provide information on the laboratory reproducibility and
whether sampling activities are adequate to acquire consistent sample results. According to the
SAP, the relative percent difference (RPD) limits are £20%. The limits for reported analytes not
listed in the SAP are specified by the DV procedure.

MS/MSD Samples

All MS/MSD relative percent difference values were acceptable.

Field Duplicate Samples

No field duplicates were submitted for validation.

Field Split Samples

No field splits were submitted for validation.

e Internal Standards

Internal standard performance criteria ensure that GC/MS sensitivity and response are stable
during each analysis. Internal standards are added to all samples, including QC samples, prior to

analysis.

Internal standards data was not included in the data package. Sample results should not be
qualified based on this.
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e Detection Limits

Reported MDLs are compared against the contractually required detection limits (CRDLs) to
ensure that laboratory detection limits meet the required criteria.

All reported sample MDLs were below the CRDLs.

e Completeness

SDG WSCF111428 was submitted for validation and verified for completeness. Completeness
is based on the percentage of data determined to be valid (i.e., not rejected). The completion

percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Minor deficiencies leading to qualification of sample results as estimates were due to non-
represented QC data for multiple analytes and low MS/MSD and LCS recoveries. See the table
in Appendix 2 for a listing of all affected sample results.

REFERENCES

GRP-GD-003, Rev. 0, Change 0, Data Validation for Chemical Analyses, August 2010.

DOE/RL-2009-44, Rev. 0, Sampling and Analysis Plan for the 100-BC-1, 100-BC-2 and 100-
BC-5 Operable Units Remedial Investigation/Feasibility Study, March 2010.

TPA-CN-348, Change Notice Form for DOE/RL-2009-44, Rev 0, April 2010.
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Appendix 1

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

U — The constituent was analyzed for, but was not detected. The data should be considered
usable for decision-making purposes.

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

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

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

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

N — The analysis indicates the presence of an analyte that has been tentatively identified.

NJ — The analysis indicates the presence of an analyte that has been tentatively identified
and the associated numerical value represents its approximate concentration.

NJ+ — The analysis indicates the presence of an analyte that has been tentatively identified.
The associated value is estimated with a suspected positive bias due to a quality control
deficiency identified during data validation.

NJ- — The analysis indicates the presence of an analyte that has been tentatively identified.
The associated value is estimated with a suspected negative bias due to a quality control
deficiency identified during data validation.

UR — Indicates the constituent was analyzed for and not detected; however, due to an
identified quality control deficiency the data should be considered unusable for decision-
making purposes.

R — Indicates the constituent was analyzed for and detected; however, due to an identified
quality control deficiency the data should be considered unusable for decision-making
purposes.
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Appendix 2

Summary of Data Qualification



Page 10 of 178

Volatile Organics Data Qualification Summary

SDG: WSCF111428

Reviewer: AQA

Project:
100 Area RI/FS

Page 1 of 1

Analyte(s)

Qualifier

Samples Affected

Reason

cis-1,3-dichloropropene
trans-1,3-dichloropropene
methyl isobutyl ketone
2-hexanone
acetone
carbon disulfide
bromodichloromethane
methyl ethyl ketone

uJ

B26RV3, B26RV4

Non-represented
MS/MSD and LCS data

1,1-dichloroethene
1,1-dichloroethane
1,2-dichloroethane
dibromochloromethane
tetrachloroethene
total 1,2-dichloroethene
carbon tetrachloride
chloroform
1,1,1-trichloroethane
bromomethane
chloromethane
chloroethane
vinyl chloride
methylene chloride
bromoform
1,2-dichloropropane
1,1,2-trichloroethane
1,1,2,2-tetrachloroethane
trans-1,2-dichloroethene
cis-1,2-dichloroethene

ul

B26RV3, B26RV4

Low MS/MSD and LCS
recoveries

trichloroethene

B26RV3, B26RV4

Low MS/MSD and LCS
recoveries

Comments: None
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Appendix 3

Annotated Laboratory Reports
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Narrative
Attachment 2
Narrative
WSCF111428
Introduction

Samples were received at the WSCF laboratory as referenced on the WSCF SAF Number Cross
Reference table included in the final report. The samples were analyzed for the analytes indicated
on the attached copy of the chain of custody (COC) form in accordance with the Sitatement of
Work (SOW), Modification No. 2 fo Agreement 36587, Release 3, “FH WSCF ANALYTICAL
SERVICES FOR GROUNDWATER.”

The narrative (Attachment 2) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 3)
includes analytical results, a comment report detailing method abnormalities, tentatively identified
peaks if applicable, method references, and Laboratory QC information as applicable. Copies of
the chain of custody and sample receipt documentation are included as Attachment 4.

[t should be noted that the attached chain of custody was not stamped “ICED” by the WSCF
Laboratory Sample Custodian during sample receiving. However, based on procedure LO-090-
403 form “NOTICE OF IMPROPER SAMPLE SUBMITTAL” was not submitted and was not
stamped “NOT ICED”. No anomaly was noted during sample receipt.

The following generic data qualifiers (i.c., B, D, U and J) may be applicable to this report, as
appropriate

e B —Sample results with a concentration greater than the MDL but less than the PQL are B
flagged (applics to inorganic and wet chemical analyses), as appropriate.

e D —Sample results are D flagged if dilution(s) were required, as appropriate.

e J— Sample results with a concentration greater than the MDL but less than the PQL are J
flagged (applies to organic analyses), as appropriate.

e U — Analyzed for but not detected above limiting criteria. Relative Percent Difference
(RPD) values associated with an analyte qualified with a “U” are not applicable.

Analytical Methodology for Requested Analyses

Refer to WSCF Method References Report for a complete listing of approved analytical methods.

Inorganic Comments

Anions — Hold time requirements for this analysis were met. A Duplicate, Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
Analytical Note(s):

o All applicable QC controls are within the established limits.

March 14, 2011 12:03:38 Page 5 of 64 3004.1.1084.3

Report ID: 111428
Group # WSCF111428
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Narrative

Attachment 2

Narrative
WSCF111428

Hexavalent Chromium — The hold time requirement for this analysis was met. A Duplicate,
Matrix Spike, Blank and Laboratory Control Sample were analyzed with this delivery group.
Analytical Note(s):

o All applicable QC controls are within the established limits.

ICP-MS Metals — The hold time requirements for this analysis were met. A Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group. Analytical Note(s):

o All applicable QC controls are within the established limits.

Organic Comments

TPHD-WA — The hold time requirements for this analysis were met. A Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
Analytical Note(s):

o Allapplicable QC controls are within the established limits.
VOA — The hold time requirement for this analysis was met. A Matrix Spike, Matrix Spike
Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
Analytical Note(s):

o All applicable QC controls arc within the established limits.

Radiochemistry Comments

Rad Chem — The hold time requirement for this analysis was met. A Duplicate, Matrix Spike
(Matrix Spikes apply only to Technetium & Tritium), Blank and Laboratory Control Sample
were analyzed with this delivery group. Analytical Note(s):

Tracers are used to determine chemical yield. RPD is monitored in sample duplicate and is not
required for tracer recovery per SOW,

e Gamma Energy Analysis:
= All applicable QC controls are within the established limits.
e Gross Alpha / Gross Beta:
o Batch QC 176549
=  Gross Beta Duplicate Relative Percent Difference(s) (RPD) did not meet the
established laboratory limits. Duplicate Relative Percent Difference (RPD) does

not apply to results below 5X the minimum detectable activity. No flags issued.

= All other applicable QC controls are within the established limits.

2

March 14, 2011 12:03:38 Page 6 of 64 3004.1.1084.3
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Narrative
Attachment 2
Narrative
WSCF111428
e Tritium:

= All applicable QC controls are within the established limits.
e Strontium-89/90:

= All applicable QC controls are within the established limits.
e Technetium-99:

= All applicable QC controls are within the established limits,

We certify that this data package 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
data package has been authorized by the Analytical Laboratory Manager (or designee) and the
Client Services representative as verified by electronic signatures shown on the WSCF
ANALYTICAL RESULTS REPORT.

March 14, 2011 12:03:38 Page 7 of 64 3004.1.1084.3

Report ID: 111428
Group # WSCF111428
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CH2ZMHill Plateau Remediation Company

F10-226-232

OF 2

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST PAGE 1
COLLECTOR COMPANY CONTACT | TELEPHONE NO. PROJECT COORDINATOR T DATA
= Rt tt’b. DYEKMAN, DL 3732530 RADLOFF, AW TURNAROUND
SAMPLING LOCATION | PROJECT DESIGNATION | saF NO. | amquaurry [ 45 ":\f‘mf 45
8244 (199-85-8); 1027 100 Arez Remedial Invest gation/Feasisiity Analye's - 100-BC Groundwater  F10-226 o
ICE CHEST NO. FIELD LOGBOOK NO. ACTUAL SAMPLEDEPTH | COA METHOD OF SHIPMENT
1 - - { i
N BAOE-N - Ses- !g/g3| ey | 300078ES10 GOVERNMENT VEHICLE
| SHIPPED TO OFFSITE PROPERTY NO. BILL OF LADING fATR BILL NO.
Waste Sampling & Characterization NA Af/i
S = |7 _ STR—— [ e ! ) |
A WTRDE® | POSSIBLE SAMPLE HAZARDS/ REMARKS PRESERVATION ey | ORI | GelC (O AR RN, | Bt '| e el s
A Contains Radioactive Material at concentrations | <aiaaiAC | - A R | -~ " S
liquids that may or may not be regulated for HOLDING TIME 14 Days & Manths 14/40 Days | 24 Hours 28 Days & Months | 48 Hours 6 Morths | & Menths b Menths
D5sDrum trarsporlation per 49 CFR / IATA Dangerous | | 4 |
Scids Goods Regulations but are nol - gt T i Vil P~ —SEh 4 Ta r ~ VT ==
U=Liquid DOE Order 5400.5 (1990/1993) i TYPEOF CONTAINER | °° i e % 16 g | 5P 3
o=0 | | Rp— | — y ol =
& | 2 |
kit NO. OF CONTAINER(S) 1 £ | ? b ! L | ! ! |2 <
Ta' - - — + - | - e p— {apre— -
Y a0 3 40l m 1600l 500mL 500l 500mL stnl 500mL i 250l
"=Wf\'ﬁw Il L‘,Q_Q‘é VOLUME . : ; . |
e o= ;[ I = | 3 T i SR Liad.
[ Yoot SPECIAL HANDLING AND/OR STORAGE SAREAUCSE: | o | e | Tl | Do TENELR | Sy | Rade CETR | e o
RFS) | | '3 Awd RIrS); -N&llﬁl.'lu\sl A HULE ASIRUCHIUNS
: SAMPLE NO. MATREX* SAMPLE DATE | SAMPLE TIME | l A
e I L 2-y-n_01sY v |
'
| CHAIN OF POSSESSION SIGN/ PRINT NAMES SPECIAL INSTRUCTIONS
L SR GUSHED BTTRERGVER FI0M i RECERED B oY CoaEmME | ** The laboratory is to report all TICs for Method 8260.000** The CACN
&@ 24y il gl é 2 —lJ ” ) 49 for all analytical work at WSCF laboratary is 401736E520,0%* The 100
RELINQUISHED. K| REMOVED FROM = 1'!.!1‘:!-: m'm;‘l\. rrikiaen ?‘ Area S&GRP Characterization and Monitoring Sampling and Analysis GKI
| applles to this SAF.
| RELINQUISHED BY/REMOVED FROM DATE/TIME | RECEIVEDBV/STOREDIN DATE/TIME l('!]i.)r‘Flgf MS - 200.8 (Add-on) {Uranium}; ICP/MS - 200.8 (100 Area
r
URELINQUISHED BY/REMOVED FROM  DATE/TIME | RECEIVED BY/STORIDIN oareymme | (2) Gross Alpha {Gross alpha}; Gross Beta {Gross beta};
| RELINQUISHED BY/REMOVED FROM DATE/TIME RECEIVED BY/STORED IN DATE/TIME | % ‘\1 .
i i\
L i 4 ¥
RELINQUISHED BY/REMOVED FROM DATE/TIME RECEIVED BY/STORED IN DATE/TIME =
"RELINQUISHED BY/REMOVED FROM DATE/TIME | RECEIVED BY/STORED IN T  DATE/TIME
3 -I ABORATORY RECEIVED BY - e o me ~ i i _—h—mu;'rme =
SECTION
FINALSAMPLE | DISPOSAL METHOD DIsPOSED BY o DATE/TIMe
DISPOSITION
) - T T T - A5003 618 (REV 2)

ydiooay ajdweg

8/ 1o gz ebed
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CHZMHIll Piateau Remediation Company

| coLLECTOR

R Len

| SAMPLING LOCATION

NA

Waste Sampling & Characerization

| SHIPPED TO

n':ﬁm“’ | POSSIBLE SAMPLE HAZARDS/ REMARNS

DL=Drum - Contains Radioactive Material &t concentrations
Uiy that may or may not be regulated for
D5=0mm | transportation per 49 CFR [ IATA Dangerous
Sobds | Goods Regulations bul are nol rekesabie per
lé-l.(l,‘wld DOE Order 5400.5 (1920/1993)

0N 4
S=5oil
SE=Sadiment
TeTiomwe |
(R
W=ileter
wi=wpe |
H=Other SPECIAL HANDLING AND/OR STORAGE

" SAMPLENO. MATRIX*

B26RV3 | WATER
'_awﬁ OF m SSE -Iﬂﬂ ] i

RELINQUISHED BY /REMOVED FRON  OATE(TIME
JkBeloy f . -'}'Q-Jy 1390 TR EMZir, T fpesn
EMOV

| RECEIVED BY/STORED IN

RELINQUISHED BY)| €D FRON TE[TIME | RECEIVED BY/STORED IN

RELINQUISHED BY /REMOVED FROM OATE[TIME  RECEIVED BY/STORECIN
RELINQUISHED BY JREMOVED FROM " DATE(TIME  RECEIVED BY/STORED IN B

" RELINQUISHED BY/REMOVED FROM DATE/TIME | RECEIVED BY/STORED IN

| RELINQUISHED BY/REMOVED FROM " DATE/TIME | RECEIVED OY/STOREDIN
:hué.mqumlrn BY/REMOVED FROM DATE/TIME RECEIVED BY/STORED IN

| LABORATORY RECEIVED BY
SECTION
FINAL SAMPLE | DISPOSAL METHOD
DISPOSITION

DATE/TIME |
" DATE/TIME

DATE/TIME

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F10-226-232 PAGE 2 OF 2
" COMPANY CONTACT ~ TELEPHONENO. " | PROJECT COORDINATOR 55 ' '
PRICECODE 7N DATA
DYEKMAN, DL 373-2530 RADLOFF, AW TURNAROUND
PROJECT DESIGNATION | SAFNOD, AR QuaLty || ‘5";:’ B’ =
100 Area Remedial Investigation/Feasitility Analysis - 100-5C Groundwater | F10-226
FIELD LOGBOOK NO. ACTUALSAMPLEDEPTH | COA METHOD OF SHIPMENT
AN S9S° Y/ 63 B | 300078E510 GOVERNMENT VENICLE
OFFSITE PROPERTY NO. ' BILL OF LADTNG/AIR BILL HO.
NA ;N A
PRESERVATION s
HOLDING TIME iMooty
TYPEOF CONTAINER | &
1
NO. OF CONTAINER(S) | |
VOLUME Sl
SAMPLE ANALYSIS )
INSTRUCTIONS
SAMPLE DATE | SAMPLE TIME m
| by i
2-Y-h | 02587
" stGh/PRINTNAMES | SPECIAL INSTRUCTIONS A )

| ** The laboratory is to report all TICs for Method 8260.L1L1** The CACN

: 2.0 )‘}‘“’ ™€ | for all analytical wor< at WSCF laboratory is 401 736E520.00%* The 100
2 ~— 22U/ 13490
> (e /TMe

| Area SBGRP Characterization and Monitoring Sampling and Analysis GKI
| applies to this SAF.

— (3) Gamma Spectroscopy (100 Area RIfFS); Gamma Spec - Add-on
| {Radium-228};

e = i "~ pamemine
" DATEITINE

A00618 ARV 2)

Apojsny jo ureyo

ydiooay ajdweg

8/ 1o gz ebed
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DISPQSITION

RELINQUISHED BY/REMOVED FROM DATESTIME RECEIVED BY/ DATE| TIME |
KB ieg AW 2 -y -”__2!3?0 T e ﬁl 20/ 1340)
RELTNQUTSHED BY/RFMOVED FROM ] JTIME RECETVED BY/: DATE/TIME IH St
| 2pplies to this SAF,
" RELINQUISHER B¥/REMOVED FROM DATE/TIHE RECEIVED BY/$TORED 1N DATEITIME i RI/FS)
(l
TRELINQUISHED BY/REMOVED FROM " DATE/TINE  RECEIVED BY/STOREDIN T DATE/TIME |I
RELINQUISHED BY/REMOVED FROM  DATE/TIME  RECEIVED BY/STOREDIN "DATE/TIME l ! .
RELINQUISHED Y/REMOVED FROM DATE/TIME  RECEIVED BY/STOREDIN "~ paTE/TIME 1
RELINQUISHED BY/REMOVED FROM DATE[TIME RECEIVED BY/STORED IN © patgTIME I
LABORATORY  MECEIVED BY TITLE
SECTION
- - e - — — —
FINAL SAMPLE | DISPOSAL METHOD DISPOSED BY

| F10-226-235

CHaMHill nlmu Remediation mmpanv CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST PAGE 1 OF 1
COLLECTOR - "COMPANY CONTACT TELEPHONE NO. " PROJECT COORDINATOR | DATA
BAt Lf‘-‘ | DYEKMAN, DL 3732530 RADLOFF, AW [ TURNARDUND
" SAMPLING LOCATION o | PROJECT DESIGNATION o o | sAF NO. ~ | amoquanmy ] A a2
(5234 (195-85-8); [-028 100 Area Remedial (westigation/Feasiiity Anzlyss - 100-BC Groundwater | F10-226 | Y
1CE CHEST NO. | FIELD LOGBOOK NO. ACTUAL SAMPLE DEPTH | COA | METHOD OF SHIPMENT
] . o 0078ES10 GOVERNMENT VEHICLE
___ NjA BNFN-S8G-)S /83 jro,sT | e _
SHIPPED TO F OFFSITE PROPERTY No. | BILL OF LADING/AIR BILL NO.
Waste Sa'nplhg 8 Characterization | WA : N’/A’
F":]"r‘"‘”" POSSIBLE SAMPLE HAZARDS REMARKS PRESERVATION B | a2 RENp | S| MR Mo [ G ERRNCIRN, L IR o Mee
0L=Drum Centains Radioactive Material af concentrations | ernni=sC I S — | I | =i (= = ==
Liquide that may or may rct be regubted for HOLDING TIME 11 Days. & Monhs 14/40 Days | 24 Hours Blays | BMorts 48 Hours & Months 6 Monlhs 6 Montng
DS=Drum trerﬁpmtnﬂm per 49 CFR / IATA Oanguws | | } .
Selds fations bt are not rel pr> Gr I e |6 6 |F7 ar Tar G
Letiasd Do orie 54005 (1693/1533) |  TYPEOFCONTAINER ™ ¥ |
== SlEss b : b= =i floomery By e=der 2o o
5=501 3 2 3 1 1 ] 1 1 2 1
SE=Sediment | HO. OF CONTAINER(S) ] 3 |
T-Tisse . —_ | = —_— - e o e —_— e —
Vw_—.-mm | VOLUME 40mL 1L | 1000mL S00mL S00erL SUCmL SO0l SO0mL 1 250mL
Wi=Wip S B = i e e : s R s = e e e e R
¥=Other SPECTAL HANDLING AND/ OR STORAGE | SAMPLE ANALYSIS e ki | | :",.,E'*mm e [ [ | T ey | Townsh
RIFSL | | hma RLTS) INSTROCTIONS | Ao RIPS]; ‘Im.m: &
SAMPLE NO. MATRIX* | SAMPLE DATE | SAMPLE TIME 3
| B26RVA _a; WATER | 2 -4 I i )_-.;-S-
"CHAIN OF POSSESSION - SIGN/ PRINT NAMES o | SPECIAL INSTRUCTIONS ) N — 7

** The laboratory is to report all TICs for Method 8260.21(1** The 0&0\1

for all analytical work at WSCF laboratory is 401736E520.00** The 100 |
= Area SBGRP Characterization and Monitoring Sampling and Analysis GKI
(1) ICP/MS - 200.8 (Add-on) {Uranium}; ICP/MS - 200.8 (100 Area |

(2) Gross Alpha {Gross alpha}; Gross Beta {Gross beta}; |

T pATE/TIME
DATI/TIME

46003618 (REV 2)

Apoisn jo uieyn

ydiooay ajdweg

8/ 10 yZ abed
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dﬂmi‘l‘l Plateau ltm:allon mmpany

COLLECTOR

BA LY
SAMPLING LOCATION
8244 (199-B5-8); 1-028

ICE CHEST NO.
. IS4
SHIPPED TO
Waste Sampling & Characterization

A=Al
oL=Crum

MATRIX® ' pOSSIBLE SAMPLE HAZARDS/ REMARKS
Contalns Radioactive Material at corcentrations

Liguits that may or may not be regulated for
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Appendix 5

Data Validation Supporting Documentation
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Rev. 0, Chg. 0 GRP-GD-003 Page 358 of 405

Data Validation for Chemical Analyses
Published Date: 08/16/10 Effective Date: 08/16/10

Appendix A - Chemical Data Validation Checklist

VALIDATION

LEVEL: A B @ D E
PROJECT: 100 Area RI/FS DATA PACKAGE: VSR11-036
VALIDATOR: Eyda Hergenreder | LAB: \WSCF DATE: (03-29-2011

SDG: WSCF111428

ANALYSES PERFORMED

SW-846 8260 SW-846 8260 | SW-846 8270 SW-846 8270
X (TCLP) (TCLP)

SAMPLES/MATRIX Water samples
SDG WSCF111428: B26RV3, B26RV4

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification documentation PreSent?.......oo i Yes N/A

Comments: None

Before each use, ensure this copy is the most current version.
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Rev. 0, Chg. 0 GRP-GD-003 Page 359 of 405

Data Validation for Chemical Analyses
Published Date: 08/16/10 Effective Date: 08/16/10

2. INSTRUMENT TUNING AND CALIBRATION (Levels D and E)

GC/MS tuning/performance check acceptable? ...........coo i Yes
Initial calibrations aCCePIabIE? ........o i Yes
Continuing calibrations acceptable? ..........coo s Yes
STANAArds traCeabIE? .......ccuei e Yes
STANAArAS EXPIrEA? ... e Yes
Calculation check acCeptable? .........o e Yes
Comments:

3. BLANKS (Levels B, C, D, and E)

Calibration blanks analyzed? (LeVels D, E) ...oocuiiiiiiieieee e Yes No
Calibration blank results acceptable? (Levels D, E) ....oooiiiiiiiiiiiieie e Yes No o
Laboratory blanks analyZed? ... e No N/A
Laboratory blank results acceptable? ... No N/A
Field/trip blanks analyzed? (Levels C, D, E) ..coouiiiiiiiie et Yes No
Field/trip blank results acceptable? (Levels C, D, E) ....cooceiiiiiiiiiiiiieee e Yes No Qm
Transcription/calculation errors? (Levels D, E) ......cooiiiiiiiiiee e Yes No @

Comments: None

Before each use, ensure this copy is the most current version.
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Rev. 0, Chg. 0 GRP-GD-003 Page 360 of 405

Data Validation for Chemical Analyses
Published Date: 08/16/10 Effective Date: 08/16/10

4. ACCURACY (Levels C, D, and E)

Surrogates/system monitoring compounds analyZed? ..........ccooeieiiieiiee e No N/A
Surrogate/system monitoring compound recoveries acceptable? ........cccocvvviiciiieeiciiee e No N/A
Surrogates traceable? (Levels D, E) ... e Yes No
Surrogates expired? (LEVEIS D, E) ...oooi i Yes No .
MS/MSD samples analyzed?.............cooeoiiiiiiiiiii No N/A
MS/MSD results acceptable?..........oo i s Yes N/A
MS/MSD standards NIST traceable? (Levels D, E) ..o Yes No
MS/MSD standards? (LEVEIS D, E) ....eoeiiiiiiiii et Yes No o
LCS/BSS samples @nalyZed? .........ooiuiiiiiiiiiieiiie ettt sttt nee ] No N/A
LCS/BSS results aCCeptable? ...... ..ottt Yes N/A
Standards traceable? (LeVElS D, E) .....oo i Yes No
Standards expired? (LEVEIS D, E) ....eeiiiiiieeeeie e e Yes No
Transcription/calculation errors? (LeVels D, E) ....oooiiiiiiiii e Yes No A
Performance audit sample(s) @nalyZed? .......cocoeeiieiiie e Yes No @
Performance audit sample results acceptable?...........cco i Yes No @
Comments:

LCS %R: 1,1-dichloroethene 76%; trichloroethene 76%
MS/MSD %R: 1,1-dichloroethene 77%/78%: trichloroethene 75%/76%

Before each use, ensure this copy is the most current version.
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Rev. 0, Chg. 0 GRP-GD-003 Page 361 of 405

Data Validation for Chemical Analyses

Published Date: 08/16/10 Effective Date: 08/16/10

5. PRECISION (Levels C, D, and E)

MS/MSD samples @NalyZEA7 .........ei ittt ettt e e rnre e sbe e e nneead No N/A
MS/MSD RPD values acceptable? ..........oi ittt No N/A
MS/MSD standards NIST traceable? (Levels D, E) ..o Yes No

MS/MSD standards expired? (Levels D, E) .....ooooiieiiee e Yes No

Field duplicate RPD values acceptable? ... Yes No
Field split RPD values acceptable? ..........oo i Yes No
Transcription/calculation errors? (LeVels D, E) ....oovoieiiiiiii e Yes No @

Comments: None

6. SYSTEM PERFORMANCE (Levels D and E)

Internal standards analyZEA? ... e Yes
Internal standard areas acceptable?.........ooi i Yes
Internal standard retention times acceptable? .........oo i Yes
STANAArdS traCeaABIE? .......cvei e Yes
STANAArAS EXPIrEA? ... e Yes
Transcription/CalCulation ©ITOIS? ........oocii i e e Yes
Comments:

Before each use, ensure this copy is the most current version.
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Rev. 0, Chg. 0 GRP-GD-003 Page 362 of 405

Data Validation for Chemical Analyses
Published Date: 08/16/10 Effective Date: 08/16/10

7. HOLDING TIMES (all levels )

Samples properly preserved'7 No N/A

Sample holding times acceptable? No N/A

Comments: None

8. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (all levels)

Compound identification acceptable? (Levels D, E) ..o Yes No
Compound quantitation acceptable? (Levels D, E) ....ccoocveeiiiciiiiiciiee e Yes No
Results reported for all requested analySES?.........coviiiiiiiiiiiie e No N/A
Results supported in the raw data? (Levels D, E) ...cooceiiiiiiiiiieiee e Yes No
Samples properly prepared? (Levels D, E) ..c..oo i Yes No
Laboratory properly identified and coded all TIC? (Levels D, E) .....ooeviiieiiiiiiiiiiieeeeieeeee Yes No o
Detection limits meet RDL’7 No N/A
Transcription/calculation errors? (LeVels D, E) ....ooviieiiiiiiiie e Yes No ‘m

Comments: None

Before each use, ensure this copy is the most current version.
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Rev. 0, Chg. 0 GRP-GD-003 Page 363 of 405

Data Validation for Chemical Analyses
Published Date: 08/16/10 Effective Date: 08/16/10

9. SAMPLE CLEANUP (Levels D and E)

GPC cleanup PerfOrMEA? ... .o ittt ettt rae e s bt e e ae e e sabe e e nee e sabeeeneeas Yes No /N/A
GPC CheCK PeIfOIMEA? ... ettt et e b e st ae e e sab e e sbe e e sareesareas Yes No/[N/A
GPC check recoveries acceptable?...... ..o s Yes No| N/A
GPC calibration performMed?..... ..o it e e Yes Nof N/A
GPC calibration check performed? ..........oo e Yes No N/A
GPC calibration check retention times acceptable? ... Yes Ng N/A
Check/calibration materials traceable? ... Yes No| N/A
Check/calibration materials EXpired?.......c.eoo e Yes No| N/A
Analytical batch QC given similar CleanuUP?........coveeiiieiiiie e Yes No|N/A
Transcription/Calculation ErrOrs?.........oo i Yes No \\/
Comments:

Comments (attach additional sheets as necessary): None

Before each use, ensure this copy is the most current version.
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Appendix 6

Additional Documentation Requested By Client
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Date: 29 March 2011

To: CH2M Hill (technical representative)

From: Analytical Quality Associates, Inc.

Project: 100 Area RI/FS

Subject: Semivolatile Organics - Sample Data Group (SDG) WSCF111428

INTRODUCTION

This memorandum presents the results of data validation for SDG WSCF111428 prepared by
WSCF Analytical Laboratories. A list of samples validated along with the analytical methods is
provided in the following table.

Sample ID Sample Date | Media | Validation Level Analytical Methods
B26RV3 02/04/11 Water C WTPH-D

B26RV4 02/04/11 Water C WTPH-D

Data validation was conducted in accordance with the CHPRC validation statement of work and
the Sampling and Analysis Plan for the 100-BC-1, 100-BC-2 and 100-BC-5 Operable Units
Remedial Investigation/Feasibility Study, DOE/RL-2009-44, Rev. 0/TPA-CN-348 (SAP).
Appendices 1 through 6 provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Annotated Laboratory Reports

Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Documentation Requested By Client

DATA QUALITY OBJECTIVES

e Holding Times and Sample Preservation

Holding times are calculated from Chain-of-Custody forms to determine the validity of the
results. The holding time requirements for WTPH-D are extraction within 14 days of sample
collection and analysis within 40 days of sample extraction. Sample preservation requires
chilling to 4 degrees Celsius and acid preservation with hydrochloric acid to pH <2.

The samples were extracted and analyzed within the prescribed holding times and properly
preserved.

e Blanks

The blank data results are reviewed to assess the extent of contamination introduced through
sampling, sample preparation, and analysis.
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Laboratory Blanks

All laboratory blank results were acceptable.
Trip Blanks

No trip blanks were submitted for validation.
Field Blanks

No field blanks were submitted for validation.

Equipment Blanks

No equipment blanks were submitted for validation.

e Accuracy

Accuracy is evaluated by reviewing surrogate results, matrix spike sample results, and laboratory
control sample results. According to the SAP, the laboratory control sample accuracy limits are
80% to 120% and the matrix spike sample accuracy limits are ones specified by the DV

procedure. The limits for reported analytes not listed in the SAP are specified by the DV
procedure.

Surrogates
All surrogate recoveries were acceptable.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples

The MS/MSD recoveries were acceptable.

Laboratory Control Samples (LCSs)

The LCS recovery was acceptable.
e Precision

Precision is evaluated by reviewing MS/MSD results, field duplicate sample results, and field
split sample results. These QC results provide information on the laboratory reproducibility and
whether sampling activities are adequate to acquire consistent sample results. According to the
SAP, the relative percent difference (RPD) limits are £20%.
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MS/MSD Samples

The MS/MSD relative percent difference value was acceptable.

Field Duplicate Samples

No field duplicates were submitted for validation.

Field Split Samples

No field splits were submitted for validation.
e Detection Limits

Reported MDLs are compared against the contractually required detection limits (CRDLs) to
ensure that laboratory detection limits meet the required criteria.

All reported sample MDLs were below the CRDLs.

o Completeness

SDG WSCF111428 was submitted for validation and verified for completeness. Completeness
is based on the percentage of data determined to be valid (i.e., not rejected). The completion

percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

None found.

REFERENCES

GRP-GD-003, Rev. 0, Change 0, Data Validation for Chemical Analyses, August 2010.

DOE/RL-2009-44, Rev. 0, Sampling and Analysis Plan for the 100-BC-2, 100-BC-2 and 100-
BC-5 Operable Units Remedial Investigation/Feasibility Study, March 2010.

TPA-CN-348, Change Notice Form for DOE/RL-2009-44, Rev. 0, April 2010.
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Appendix 1

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

U — The constituent was analyzed for, but was not detected. The data should be considered
usable for decision-making purposes.

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

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

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

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

N — The analysis indicates the presence of an analyte that has been tentatively identified.

NJ — The analysis indicates the presence of an analyte that has been tentatively identified
and the associated numerical value represents its approximate concentration.

NJ+ — The analysis indicates the presence of an analyte that has been tentatively identified.
The associated value is estimated with a suspected positive bias due to a quality control
deficiency identified during data validation.

NJ- — The analysis indicates the presence of an analyte that has been tentatively identified.
The associated value is estimated with a suspected negative bias due to a quality control
deficiency identified during data validation.

UR — Indicates the constituent was analyzed for and not detected; however, due to an
identified quality control deficiency the data should be considered unusable for decision-
making purposes.

R — Indicates the constituent was analyzed for and detected; however, due to an identified
quality control deficiency the data should be considered unusable for decision-making
purposes.
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Semivolatile Organics Data Qualification Summary

' . ) Project:
SDG: WSCF111428 Reviewer: AQA 100 Arca RI/FS Page 1 of 1
Analyte(s) Qualifier Samples Affected Reason
WTPH-D None N/A N/A

Comments: None
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Laboratory Narrative and Chain-of-Custody Documentation
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Narrative
Attachment 2
Narrative
WSCF111428
Introduction

Samples were received at the WSCF laboratory as referenced on the WSCF SAF Number Cross
Reference table included in the final report. The samples were analyzed for the analytes indicated
on the attached copy of the chain of custody (COC) form in accordance with the Sitatement of
Work (SOW), Modification No. 2 fo Agreement 36587, Release 3, “FH WSCF ANALYTICAL
SERVICES FOR GROUNDWATER.”

The narrative (Attachment 2) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 3)
includes analytical results, a comment report detailing method abnormalities, tentatively identified
peaks if applicable, method references, and Laboratory QC information as applicable. Copies of
the chain of custody and sample receipt documentation are included as Attachment 4.

[t should be noted that the attached chain of custody was not stamped “ICED” by the WSCF
Laboratory Sample Custodian during sample receiving. However, based on procedure LO-090-
403 form “NOTICE OF IMPROPER SAMPLE SUBMITTAL” was not submitted and was not
stamped “NOT ICED”. No anomaly was noted during sample receipt.

The following generic data qualifiers (i.c., B, D, U and J) may be applicable to this report, as
appropriate

e B —Sample results with a concentration greater than the MDL but less than the PQL are B
flagged (applics to inorganic and wet chemical analyses), as appropriate.

e D —Sample results are D flagged if dilution(s) were required, as appropriate.

e J— Sample results with a concentration greater than the MDL but less than the PQL are J
flagged (applies to organic analyses), as appropriate.

e U — Analyzed for but not detected above limiting criteria. Relative Percent Difference
(RPD) values associated with an analyte qualified with a “U” are not applicable.

Analytical Methodology for Requested Analyses

Refer to WSCF Method References Report for a complete listing of approved analytical methods.

Inorganic Comments

Anions — Hold time requirements for this analysis were met. A Duplicate, Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
Analytical Note(s):

o All applicable QC controls are within the established limits.

March 14, 2011 12:03:38 Page 5 of 64 3004.1.1084.3

Report ID: 111428
Group # WSCF111428
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Narrative

Attachment 2

Narrative
WSCF111428

Hexavalent Chromium — The hold time requirement for this analysis was met. A Duplicate,
Matrix Spike, Blank and Laboratory Control Sample were analyzed with this delivery group.
Analytical Note(s):

o All applicable QC controls are within the established limits.

ICP-MS Metals — The hold time requirements for this analysis were met. A Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group. Analytical Note(s):

o All applicable QC controls are within the established limits.

Organic Comments

TPHD-WA — The hold time requirements for this analysis were met. A Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
Analytical Note(s):

o Allapplicable QC controls are within the established limits.
VOA — The hold time requirement for this analysis was met. A Matrix Spike, Matrix Spike
Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
Analytical Note(s):

o All applicable QC controls arc within the established limits.

Radiochemistry Comments

Rad Chem — The hold time requirement for this analysis was met. A Duplicate, Matrix Spike
(Matrix Spikes apply only to Technetium & Tritium), Blank and Laboratory Control Sample
were analyzed with this delivery group. Analytical Note(s):

Tracers are used to determine chemical yield. RPD is monitored in sample duplicate and is not
required for tracer recovery per SOW,

e Gamma Energy Analysis:
= All applicable QC controls are within the established limits.
e Gross Alpha / Gross Beta:
o Batch QC 176549
=  Gross Beta Duplicate Relative Percent Difference(s) (RPD) did not meet the
established laboratory limits. Duplicate Relative Percent Difference (RPD) does

not apply to results below 5X the minimum detectable activity. No flags issued.

= All other applicable QC controls are within the established limits.

2

March 14, 2011 12:03:38 Page 6 of 64 3004.1.1084.3

Report ID: 111428
Group # WSCF111428
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Narrative
Attachment 2
Narrative
WSCF111428
e Tritium:

= All applicable QC controls are within the established limits.
e Strontium-89/90:

= All applicable QC controls are within the established limits.
e Technetium-99:

= All applicable QC controls are within the established limits,

We certify that this data package 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
data package has been authorized by the Analytical Laboratory Manager (or designee) and the
Client Services representative as verified by electronic signatures shown on the WSCF
ANALYTICAL RESULTS REPORT.

March 14, 2011 12:03:38 Page 7 of 64 3004.1.1084.3

Report ID: 111428
Group # WSCF111428
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CH2ZMHill Plateau Remediation Company

F10-226-232

OF 2

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST PAGE 1
COLLECTOR - | coMPANY CONTACT | TELEPHONE NO. PROJECTCOORDINATOR o n DATA
e Rt l‘.t’b. DYEKMAN, DL ‘ 3732530 RADLOFF, AW TURMAROUND
SAMPLING LOCATION | PROJECT DESIGNATION | saF no. " amquaurry [ 45 ":\f‘mf 45
8244 (199-85-8); 1027 100 Arez Remedial Invest gation/Feasisiity Analye's - 100-BC Groundwater  F10-226 -
ICE CHEST NO. FIELD LOGBOOK NO. ACTUAL SAMPLEDEPTH  COA METHOD OF SHIPMENT
N PR N - S F;/Qi Ay S 00078ES10 GOVERNMENT VEHICLE
['sHIpPED TO OFFSITE PROPERTY NO. | BILL OF LADING/ATR BILL NO.
Waste Sampling & Characterization NA Af/i
WTRIX® el ¥ e He THO o <2 HollopH | CooiedC WM topH  HNOltopH | Cooled | HNOR MV topH | o |
AR | pOSSIBLE SAMPLE HAZARDS/ REMARKS PRESERVATION M| ta o fa |2 it asn! i
A Contains Radioactive Material at concentrations | <aiaaiAC | - A R | -~ " S
Viuids that may or may not be regulated for HOLDING TIME 14 Days & Months 14/40 Days | 29 Hours 28 Days 5 Maonths | 48 Hours 6 Morths | & Menths & Months
D5sDrum trarsporlation per 49 CFR / IATA Dangerous | | 4 |
Sais Goods Regulations but are nol = Fe—r) 3 Vo= frm—— % = 3 = e
U=Liquid DOE Order 54005 (1990/1993) Gl TYPEOF CONTAINER | °° i ¥ # i E | e e |
0-0i | | . \ 4 -
& | 2 i
kit NO. OF CONTAINER(S) 1 £ | ? b ! L | ! ! |2 <
Ta' - - — + - | - e e . A -
y= a0 & 40ml. m 1600mL 500mL 500mL S00m1, St WomL i 250mL
m"ﬁ““w 42K VOLUME . : _ . |
i e Yoo f- L =t | e [ i e =
xeate SPECIAL HANDLING AND/OR STORAGE SOREANIRE | i | e | Tl | ot | |t | (TR | S, T
RFS) | | '3 Awd RIrS); NS THUCTIONS | A HULE ASIRUCHIUNS
: SAMPLE NO. MATREX* SAMPLE DATE | SAMPLE TIME | l A
e I L 2-y-n 0155 “ |
'
| CHAIN OF POSSESSION SIGN/ PRINT NAMES SPECIAL INSTRUCTIONS
| ; ke i %
T gy o Py PO o The lal:u.:_ri:lturvpI is to report all TICs furll-'leth.)d B260.00+** The CACN
&wy 24 .“ 1240 T 2 ..q ” l H.G for all anatytical work at WSCF laboratory is 401736E520.00** The 100
niais s Rtk 1'!.'1‘!!-: m‘u:znlv.r iien 3 Area SQGRP Characterization and Monitoring Sampling and Analysis GKI
| applles to this SAF.
| RELINQUISHED BY/REMOVED FROM DATE/TIME | RECEIVEDBV/STOREDIN DATE/TIME l('!]i.)r‘Flgf MS - 200.8 (Add-on) {Uranium}; ICP/MS - 200.8 (100 Area
r
URELINQUISHED BY/REMOVED FROM  DATE/TIME | RECEIVED BY/STOREDIN | oarejrme | (2) Gross Alpha {Gross alpha}; Gross Beta {Gross betal;
| RELINQUISHED BY/REMOVED FROM DATE/TIME  RECEIVED BY/STORED IN DATE/TIME | % ‘\1 .
; e
L i 4 ¥
RELINQUISHED BY/REMOVED FROM DATE/TIME RECEIVED BY/STORED IN DATE/TIME sk
"RELINQUISHED BY/REMOVED FROM DATE/TIME | RECEIVED BY/STORED IN T T DATE/TIME
3 -I ABORATORY RECEIVED BY - e o me S i i _--—m\u;'rme =
SECTION
FINALSAMPLE  DISPOSALMETHOD prmesEo ¢ o DATE/TIme
DISPOSITION
) - T T - A-B003-618 {REV 2)

ydiooay ajdweg

8/ 1o g6 abed
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CHZMHIll Piateau Remediation Company

| coLLECTOR

R Len

| SAMPLING LOCATION

NA

Waste Sampling & Characerization

| SHIPPED TO

" ':ﬁm“’ | POSSIBLE SAMPLE HAZARDS/ REMARNS
Dlopwm | Cortains Radioactive Material &t concentrations

Uiy that may or may not be regulated for
D5=0mm | transportation per 49 CFR [ IATA Dangerous
Sobds | Goods Regulations bul are nol rekesabie per
lé-l.(l:dd DOE Order 5400.5 (1990/1993)

O] !
S=5oil
SE=Sediment
T=Tiame {
yal
W= Wker
Wi=wpe |
H=Other SPECIAL HANDLING AND/OR STORAGE

" SAMPLENO. MATRIX*

B26RV3 | WATER
'CHAIN OF POSSESSION i

RELINQUISHED BY /REMOVED FRON  OATE(TIME
JkBeloy f . -'}'Q-Jy 1390 TR EMZir, T fpesn
EMOV

| RECEIVED BY/STORED IN

RELINQUISHED BY)| €D FRON TE[TIME | RECEIVED BY/STORED IN

RELINQUISHED BY /REMOVED FROM OATE[TIME  RECEIVED BY/STORECIN
RELINQUISHED BY JREMOVED FROM " DATE(TIME  RECEIVED BY/STORED IN B

" RELINQUISHED BY/REMOVED FROM DATE/TIME | RECEIVED BY/STORED IN

| RELINQUISHED BY/REMOVED FROM " DATE/TIME | RECEIVED OY/STOREDIN
:hué.mqumlrn BY/REMOVED FROM DATE/TIME RECEIVED BY/STORED IN

| LABORATORY RECEIVED BY
SECTION
FINAL SAMPLE | DISPOSAL METHOD
DISPOSITION

DATE/TIME |
" DATE/TIME

DATE/TIME

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F10-226-232 PAGE 2 OF 2
" COMPANY CONTACT ~ TELEPHONENO. " | PROJECT COORDINATOR 55 ' '
PRICECODE 7N DATA
DYEKMAN, DL 373-2530 RADLOFF, AW TURNAROUND
PROJECT DESIGNATION | SAFNOD, AR QuaLty || ‘5";:’ B’ =
100 Area Remedial Investigation/Feasitility Analysis - 100-5C Groundwater | F10-226
FIELD LOGBOOK NO. ACTUALSAMPLEDEPTH | COA METHOD OF SHIPMENT
AN S9S° Y/ 63 B | 300078E510 GOVERNMENT VENICLE
OFFSITE PROPERTY NO. ' BILL OF LADTNG/AIR BILL HO.
NA ;N A
PRESERVATION s
HOLDING TIME iMooty
TYPEOF CONTAINER | &
1
NO. OF CONTAINER(S) | |
VOLUME Sl
SAMPLE ANALYSIS )
INSTRUCTIONS
SAMPLE DATE | SAMPLE TIME m
| by i
2-Y-h | 02587
" stGh/PRINTNAMES | SPECIAL INSTRUCTIONS A )

| ** The laboratory is to report all TICs for Method 8260.L1L1** The CACN

: 2.0 )‘}‘“’ ™€ | for all analytical wor< at WSCF laboratory is 401 736E520.00%* The 100
2 ~— 22U/ 13490
> (e /TMe

| Area SBGRP Characterization and Monitoring Sampling and Analysis GKI
| applies to this SAF.

— (3) Gamma Spectroscopy (100 Area RIfFS); Gamma Spec - Add-on
| {Radium-228};

e = i "~ pamemine
" DATEITINE

A00618 ARV 2)

Apojsny jo ureyo

ydiooay ajdweg

8/1 10 yG abed
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" SAMPLING LOCATION

Waste Sa"lpll'lg & Characterization

CHIMHll leu Remediation mlnpallv
COLLECTOR -

BNL'{LA

8234 (199-85-8); [-028
ICE CHEST NO.
N jrs

P

_":f"‘”" POSSIBLE SAMPLE HAZARDS/ RENARKS
oy Ceneains Radioactive Material at concentrations
Liquids that may or may not be reguisted for
D5=0rum trerﬁpmtnﬂm per 49 CFR / IATA Oangelws
Scids I but are not rel

Letiasd DOE Oruer 5400.5 (1990/1543)

S=50i

S5E=Sediment

T-Tissue

V=Vegetalcn

Waater

Wi=Wipz S B =
X=Other SPECIAL HANDLING AND, OR STORAGE

SAMPLE NO. MATRIX*

| B26RVA _a; WATER
' CHAIN OF POSSESSION B

DISPQSITION

CHMII OF CUSTODY /SAMPLE ANALYSIS I!EQ!.IEST

"COMPANY CONTACT TELEPHONE NO.
! DYEKMAN, DL 3732530
| PROJECT DESIGNATION o T
100 Area Remedial I'vestigation/Feasiaility Anzlyss - 100-BC Groundwater
| FIELD LOGBOOK NO. ACTUAL SAMPLE DEPTH
BNF-N-5%5-15 /831 jv0, 5
F OFFSITE PROPERTY No.
| /A
PRESERVATION W ” HCl o ph <2 r:g oo
| <hiCrnl=AC ==
| HOLDING TIME 11 Days & Months 14740 Days
I TYPE OF CONTAINER o o e
== Sl | ! = |
| HO.OF CONTAINER(S) 2 L ] :
| VOLUME 4Dt 1 I| L00mL
| SAMPLE ANALYSIS AT | Tt | :"...,E'“mm
RIFSE

|mmm~re SAMPLE TIME | .

C12-9-0) 112SS

SIGN/ PRINT NAMES

| sPECIAL INSTRUCTIONS
** The laboratory is to report all T1Cs for Method 8260.2101** The CACN

for all analytical work at WSCF laboratory is 401736ES20.0** The 100 |
= Area SBGRP Characterization and Monitoring Sampling and Analysis GKI

RELINQUISHED BY/REMOVED FROM DATESTIME RECEIVED BY/ DATE| TIME |
KB ieg AW 2 -y -”__2!3?0 T e ﬁl 20/ 1340)
RELTNQUTSHED BY/RFMOVED FROM ] JTIME RECETVED BY/: DATE/TIME IH St
| 2pplies to this SAF,
" RELINQUISHER B¥/REMOVED FROM DATE/TIHE RECEIVED BY/$TORED 1N DATEITIME i RI/FS)
(l
TRELINQUISHED BY/REMOVED FROM " DATE/TINE  RECEIVED BY/STOREDIN T DATE/TIME |I
RELINQUISHED BY/REMOVED FROM  DATE/TIME  RECEIVED BY/STOREDIN "DATE/TIME l ! .
RELINQUISHED Y/REMOVED FROM DATE/TIME  RECEIVED BY/STOREDIN "~ paTE/TIME 1
RELINQUISHED BY/REMOVED FROM DATE[TIME RECEIVED BY/STORED IN © patgTIME I
LABORATORY  MECEIVED BY TITLE
SECTION
- - e - — — —
FINAL SAMPLE | DISPOSAL METHOD DISPOSED BY

| F10-226-235

PAGE 1 OF 1
" PROJECT COORDINATOR | = DATA
| pRicE 7N
RADLOFF, AW o TURNARDUND
| sAF NO. ~ | amoquanmy ] A a2
F10-226 Days
J e, i
coa | METHOD OF SHIPMENT
300073E510 GOVERNMENT VEHICLE
| BILL OF LADING/AIR BILL NO.
R
| CookdC | HMO3lopH | HNDIlogH | CoodC  HND3topH | HNO3lopH  Nane
1 | <2 | <2 “3
| Mwurs | BOays | Grorths | 48kours  6Months | 6Monls 6 Monie |
e |6 6 lg= ap Ter G
1 } B 3 T & 4. 5
SomL Sowl” | sueml [ seow siom | L 250mL
| Owmun | I0MMG- | SSFTEM() | WAwes-  GEMIMQ) | Swoxumr | Toemelw |
Hex - TiTE; ICPMS {100 N SPECIAL 3008 {100 N SECIAL. | BN Tew bny
| AmaRLTSE | INSTROCTIONS | AwaRIPS; |

INSTRACTIONS | &

(1) ICP/MS - 200.8 (Add-on) {Uranium}; ICP/MS - 200.8 (100 Area |

(2) Gross Alpha {Gross alpha}; Gross Beta {Gross beta}; |

T pATE/TIME
DATI/TIME

46003618 (REV 2)

Apoisn jo uieyn

ydiooay ajdweg

8/ Jo GG ebed



8Z¥LLL4OSM # dnoio
8ZvLLL :al Hoday
€¥801°1°¥00€

62:€0:Z} LLOZ ‘PL yduen

9 J0 9 ebed

(]
wn

n

Wd 95:82:L L1L0Z ‘v0 fuenigay Aepuy

dﬂmi‘l‘l Plateau ltm:allon mmpany

COLLECTOR

BA LY
SAMPLING LOCATION
8244 (199-B5-8); 1-028

ICE CHEST NO.
. IS4
SHIPPED TO
Waste Sampling & Characterization

A=Al
oL=Crum

MATRIX® ' pOSSIBLE SAMPLE HAZARDS/ REMARKS
Contalns Radioactive Material at corcentrations

Liguits that may or may not be regulated for

trarsporiation per 48 CFR / [ATA Cangerous

Sclids Gosds Regulations but are not relessable per

Lolaud DCE Order 5400.5 (1990/1993)

Wi-Wge  — — : ==t
X=Clher SPECIAL unluuus AND/OR stuu.sz

~ SAMPLE NO.

B2ERVA | WATER

CHAIN OF POSSESSION

RELINQUISHED I'I'!I\‘EHW'II?

Jeim sy

R.ELINQI.IISHED L] mom FROM

RELINQUISHED BY /REMOVED FROM

RELINQUISHED BY/REMOVED FROM

RELINQUISHED BY/REMOVED FROM

"RELINQUISHED 8Y/REMOVED FROM

RELINQUISHED BY/REMOVED FROM

I.MTQRV REEa sy

i o i —

FINAL SAMPLE ' DISPOSAL METHOD

MATRIX*

DATE[TINE

DATE/TIME

" DATE[TIME

DATE[TINE

DATE/TIME

" DATE/YIME  RECEIVED BY/STORES m_‘_f T DATE/TIME
?—'U-u?’au‘q'm mam%, oy ?.-l.‘"'?l::%
DATETIME RECEIVED BY/ DIN DA E

| F10-226-235 |PAGE 2 OF 2

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST I
" COMPANY CONTACT | TELEPHONENO, | PROJECT COORDINATOR | ___ o o T
PRICECODE 7N DATA
DYEKMAN, DL | 132530 RADLOFF, AW TURNAROUND
PROTECT DESIGNATION ; = | sAFWO, T aRquaumy [ ﬁn;::sus
200 Area Remadial Investigation) Feasitiity Analysis - 100-BC Grouncwater | FIT226 |
FIELD LOGBOOK NO. ACTUAL SAMPLE nmu con | METHOD OF SHIPMENT
H‘NP N ST /{,‘3 Vg0 § | 300078E510 | GOVERNMENT VEHICLE
OFFSITE PROPERTY MO, o " | BILL OF LADING/AIR BILL NO. -
/A NfA
PRESERVATION E‘j_'z"’"“‘“ !
HOLDING TINE o sithe
rreeoF contammer | &F
NO. OF co«mnsa(s; —E !
VOLUME s
SAMPLE ANALYSTS | oot
ll INSTRUCTIONS
|
|
SAMPLE DATE | snmnnz\ ;
2-Y.) [ Jas§
" SIGN/ PRINT NAMES SPECIAL INSTRUCTIONS

** The laboratary is ta report all TICs for Method 8260.C101** The CACN
for all analytical work at WSCF labaratory is 401736E520.004* The 100
Area SRGRP Characterization and Maonitoring Sampling and Analysis GKI
applies to this SAF.

* (3) Gamma Spectroscopy (100 Area RI/FS); Gamma Spec - Add-on

{Radium-228};

RECEIVED BY /STORED IN DATE/TIME
RECEIVED BY [STORED IN " DATE[TIME
"RECFIVED BY/STORED IN DATE/TIME
 RECEIVED BY/STOREDIN DATE/TIME
RECEIVED BY/STORED IN T parEmME

e - o T DATE/TIME

DATE /TIME

46003618 (REVD)
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Data Validation Supporting Documentation
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Rev. 0, Chg. 0

Published Date: 08/16/10

GRP-GD-003
Data Validation for Chemical Analyses

Page 372 of 405

Effective Date: 08/16/10

VALIDATION

LEVEL: A B @ D

PROJECT: 100 Area RI/FS DATA PACKAGE: VSR11-036
VALIDATOR: Eyda Hergenreder | LAB: WSCF DATE: 03-29-2011

SDG: WSCF111428

ANALYSES PERFORMED

8015 8021 8141 8151 8315
WTPH-HCID WTPH-G WTPH-D X
SAMPLES/MATRIX: Water samples
SDG WSCF111428: B26RV3, B26RV4
1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Technical verification documentation PresSent?.........oc.cev i Yes N/A

Comments: None

Before each use, ensure this copy is the most current version.
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2. INSTRUMENT TUNING AND CALIBRATION (Levels D and E)

Initial calibrations aCCePLabIE? .......co i Yes
Continuing calibrations acceptable? ..........coo s Yes
STANAArdS traCeaADIET ..o ae e r e eaeas Yes
Y=o F=T g0 ES =] o (=To I USRI Yes
Calculation check acCeptable? ........oo e Yes
Comments:

3. BLANKS (Levels B, C, D, and E)

Calibration blanks analyzed? (LeVels D, E) ...oocueiiiiiiiie e Yes No
Calibration blank results acceptable? (LeVels D, E) ....oooiiiiiiiiiiiiieee e Yes No o
Laboratory blanks @nalyZed? .........coouii ittt No N/A
Laboratory blank results acceptable? ... No N/A
Field/trip blanks analyzed? (Levels C, D, E) ..ccouoiiiiiiie et Yes No @
Field/trip blank results acceptable? (Levels C, D, E) ....cooceiiiiiiiiiiiieiiee e Yes No @
Transcription/calculation errors? (LeVelS D, E) ...ooviiiiiiiiiie e Yes No @

Comments: None

Before each use, ensure this copy is the most current version.
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4. ACCURACY (Levels C, D, and E)

Surrogates/system monitoring compounds analyzed'? No N/A
Surrogate/system monitoring compound recoveries acceptable? ........ccocvviviiciiieiiiiee e No N/A
Surrogates traceable? (Levels D, E) ... e Yes No

Surrogates expired? (LEVEIS D, E) ...oooi i Yes No .
MS/MSD samples analyzed?............ccooeoiiiiiiiiie No N/A
MS/MSD results acceptable? No N/A
MS/MSD standards NIST traceable? (Levels D, E) ..o Yes No

MS/MSD standards expired? (Levels D, E) ..o Yes No o
LCS/BSS samples analyzed? No N/A
LCS/BSS results aCCeptable? ... ..ottt No N/A
Standards traceable? (LeVElS D, E) .....oo i Yes No

Standards expired? (LEVEIS D, E) ....eeiiiiiieeeeie e e Yes No
Transcription/calculation errors? (LeVels D, E) ....oooiiiiiiiii e Yes No

Performance audit sample(s) @nalyZed? .......cocoeeiieiiie e Yes No

zZ
o

OOE = >

Performance audit sample results acceptable?...........cco i Yes

Comments: None

Before each use, ensure this copy is the most current version.
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5. PRECISION (Levels C, D, and E)

Duplicate RPD values acCeptable?.........cooiiiiiiiiiiiiiee ettt s No N/A
Duplicate results aCCePabIE? .......coii it No N/A
MS/MSD standards NIST traceable? (Levels D, E) ....oooeiiiiiiiiee e Yes No

MS/MSD standards expired? (Levels D, E) .....oooieiieiie e Yes No

Field duplicate RPD values acceptable? ... e Yes No
Field split RPD values acceptable? ..........oo e Yes No
Transcription/calculation errors? (LeVels D, E) ...ooviiieiiiiieee e Yes No

Comments: None

6. HOLDING TIMES (all levels)

Samples properly preserved'7 No N/A

Sample holding times acCeptable? .........uee oo No N/A

Comments: None

Before each use, ensure this copy is the most current version.



Page 62 of 178

Rev. 0, Chg. 0 GRP-GD-003 Page 376 of 405

Data Validation for Chemical Analyses
Published Date: 08/16/10 Effective Date: 08/16/10

7. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (all levels)

Results reported for all requested analySes?........cc.oo e No N/A
Results supported in the raw data? (Levels D, E) ...coociiiiiiiiiiii e Yes No
Samples properly prepared? (Levels D, E) ..ot s Yes No A
Detection limits MEet RDL?.....co e No N/A
Transcription/calculation errors? (LeVelS D, E) ...ooviiiiiiiiiiiee e Yes No @

Comments: None

8. SAMPLE CLEANUP (Levels D and E)

Fluorisil ® (or other absorbent) cleanup performed? ... Yes
o) Qo g 1= Tod Qo T=T o 0] 44 1= T PRSI Yes
Check recoveries aCcCeplabI@? ... .. oo i e e Yes
Check materials traceable?.........o.ei i Yes
Check materials EXPIr@A? .......c.ooiiiiiiiie et Yes
Analytical batch QC given similar CleanUP? ......oueeii i Yes
Transcription/Calculation ErrOrs?..........oo it Yes
Comments:

Before each use, ensure this copy is the most current version.
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Date: 29 March 2011

To: CH2M Hill (technical representative)

From: Analytical Quality Associates, Inc.

Project: 100 Area RI/FS

Subject: Inorganics - Sample Data Group (SDG) WSCF111428

INTRODUCTION

This memorandum presents the results of data validation for SDG WSCF111428 prepared by
WSCF Analytical Laboratories. A list of samples validated along with the analytical methods is
provided in the following table.

Sample ID Sample Date | Media | Validation Level | Analytical Methods
B26RV3 02/04/11 Water C 200.8
B26RV4 02/04/11 Water C 200.8

Data validation was conducted in accordance with the CHPRC validation statement of work and
the Sampling and Analysis Plan for the 100-BC-1, 100-BC-2 and 100-BC-5 Operable Units
Remedial Investigation/Feasibility Study, DOE/RL-2009-44, Rev. 0/TPA-CN-348 (SAP).
Appendices 1 through 6 provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Annotated Laboratory Reports

Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Documentation Requested By Client

DATA QUALITY OBJECTIVES

e Holding Times and Sample Preservation

Holding times are calculated from Chain-of-Custody forms to determine the validity of the
results. The holding time requirement for [CP metals are analysis within 180 days of sample
collection, and the holding time requirement for mercury is analysis within 28 days of sample
collection. Sample preservation requires acid preservation with nitric acid to pH <2.

The samples were analyzed within the prescribed holding times and properly preserved.

e Blanks

The blank data results are reviewed to assess the extent of contamination introduced through
sampling, sample preparation, and analysis.
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Laboratory Blanks

All laboratory blank results were acceptable.
Trip Blanks

No trip blanks were submitted for validation.
Field Blanks

No field blanks were submitted for validation.

Equipment Blanks

No equipment blanks were submitted for validation.
e Accuracy

Accuracy is evaluated by reviewing matrix spike sample results, laboratory control sample and
ICP-AES interference check sample results. According to the SAP, the laboratory control
sample and matrix spike sample accuracy limits are 80% to 120%. The limits for reported
analytes not listed in the SAP are specified by the DV procedure. The interference check sample
limits are ones specified by the DV procedure.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples

All MS/MSD recoveries were acceptable.

Laboratory Control Samples (LCSs)

All LCS recoveries were acceptable.

ICP-AES Interference Check Samples (ICSs)

ICS data was not included in the data package. Sample results should not be qualified based on
this.

e Precision

Precision is evaluated by reviewing MS/MSD results, field duplicate sample results, field split
sample results, and ICP serial dilution results. These QC results provide information on the
laboratory reproducibility and whether sampling activities are adequate to acquire consistent
sample results. According to the SAP, the relative percent difference (RPD) limits are £20%.
The limits for reported analytes not listed in the SAP are specified by the DV procedure. The
serial dilution limits are ones specified by the DV procedure.
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MS/MSD Samples

All MS/MSD RPD values were acceptable.

Field Duplicate Samples

No field duplicates were submitted for validation.

Field Split Samples

No field splits were submitted for validation.

ICP Serial Dilution Samples

ICS serial dilution data was not included in the data package. Sample results should not be
qualified based on this.

e [ICP-MS Internal Standards

The analysis of ICP-MS internal standards is used to determine the existences and magnitude of
instrument drift and physical interferences. The criteria for evaluation of internal standard
results apply to all samples (including QC) analyzed during the analytical run, beginning with

the calibration.

ICP-MS internal standards data was not included in the data package. Sample results should not
be qualified based on this.

e Detection Limits

Reported MDLs are compared against the contractually required detection limits (CRDLs) to
ensure that laboratory detection limits meet the required criteria.

All reported sample MDLs were below the CRDLs.

o Completeness

SDG WSCF111428 was submitted for validation and verified for completeness. Completeness
is based on the percentage of data determined to be valid (i.e., not rejected). The completion

percentage was 100%.

MAJOR DEFICIENCIES

None found.
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MINOR DEFICIENCIES

None found.

REFERENCES

GRP-GD-003, Rev. 0, Change 0, Data Validation for Chemical Analyses, August 2010.

DOE/RL-2009-44, Rev. 0, Sampling and Analysis Plan for the 100-BC-1, 100-BC-2 and 100-
BC-5 Operable Units Remedial Investigation/Feasibility Study, March 2010.

TPA-CN-348, Change Notice Form for DOE/RL-2009-44, Rev. 0, April 2010
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Appendix 1

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

U — The constituent was analyzed for, but was not detected. The data should be considered
usable for decision-making purposes.

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

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

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

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

N — The analysis indicates the presence of an analyte that has been tentatively identified.

NJ — The analysis indicates the presence of an analyte that has been tentatively identified
and the associated numerical value represents its approximate concentration.

NJ+ — The analysis indicates the presence of an analyte that has been tentatively identified.
The associated value is estimated with a suspected positive bias due to a quality control
deficiency identified during data validation.

NJ- — The analysis indicates the presence of an analyte that has been tentatively identified.
The associated value is estimated with a suspected negative bias due to a quality control
deficiency identified during data validation.

UR — Indicates the constituent was analyzed for and not detected; however, due to an
identified quality control deficiency the data should be considered unusable for decision-
making purposes.

R — Indicates the constituent was analyzed for and detected; however, due to an identified
quality control deficiency the data should be considered unusable for decision-making
purposes.
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Appendix 2

Summary of Data Qualification
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Inorganic Data Qualification Summary

' . ) Project:
SDG: WSCF111428 Reviewer: AQA 100 Area RI/FS Page 1 of 1
Analyte(s) Qualifier Samples Affected Reason
Metals None N/A N/A

Comments: None
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Appendix 3

Annotated Laboratory Reports
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Laboratory Narrative and Chain-of-Custody Documentation
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Narrative
Attachment 2
Narrative
WSCF111428
Introduction

Samples were received at the WSCF laboratory as referenced on the WSCF SAF Number Cross
Reference table included in the final report. The samples were analyzed for the analytes indicated
on the attached copy of the chain of custody (COC) form in accordance with the Sitatement of
Work (SOW), Modification No. 2 fo Agreement 36587, Release 3, “FH WSCF ANALYTICAL
SERVICES FOR GROUNDWATER.”

The narrative (Attachment 2) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 3)
includes analytical results, a comment report detailing method abnormalities, tentatively identified
peaks if applicable, method references, and Laboratory QC information as applicable. Copies of
the chain of custody and sample receipt documentation are included as Attachment 4.

[t should be noted that the attached chain of custody was not stamped “ICED” by the WSCF
Laboratory Sample Custodian during sample receiving. However, based on procedure LO-090-
403 form “NOTICE OF IMPROPER SAMPLE SUBMITTAL” was not submitted and was not
stamped “NOT ICED”. No anomaly was noted during sample receipt.

The following generic data qualifiers (i.c., B, D, U and J) may be applicable to this report, as
appropriate

e B —Sample results with a concentration greater than the MDL but less than the PQL are B
flagged (applics to inorganic and wet chemical analyses), as appropriate.

e D —Sample results are D flagged if dilution(s) were required, as appropriate.

e J— Sample results with a concentration greater than the MDL but less than the PQL are J
flagged (applies to organic analyses), as appropriate.

e U — Analyzed for but not detected above limiting criteria. Relative Percent Difference
(RPD) values associated with an analyte qualified with a “U” are not applicable.

Analytical Methodology for Requested Analyses

Refer to WSCF Method References Report for a complete listing of approved analytical methods.

Inorganic Comments

Anions — Hold time requirements for this analysis were met. A Duplicate, Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
Analytical Note(s):

o All applicable QC controls are within the established limits.

March 14, 2011 12:03:38 Page 5 of 64 3004.1.1084.3

Report ID: 111428
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Narrative

Attachment 2

Narrative
WSCF111428

Hexavalent Chromium — The hold time requirement for this analysis was met. A Duplicate,
Matrix Spike, Blank and Laboratory Control Sample were analyzed with this delivery group.
Analytical Note(s):

o All applicable QC controls are within the established limits.

ICP-MS Metals — The hold time requirements for this analysis were met. A Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group. Analytical Note(s):

o All applicable QC controls are within the established limits.

Organic Comments

TPHD-WA — The hold time requirements for this analysis were met. A Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
Analytical Note(s):

o Allapplicable QC controls are within the established limits.
VOA — The hold time requirement for this analysis was met. A Matrix Spike, Matrix Spike
Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
Analytical Note(s):

o All applicable QC controls arc within the established limits.

Radiochemistry Comments

Rad Chem — The hold time requirement for this analysis was met. A Duplicate, Matrix Spike
(Matrix Spikes apply only to Technetium & Tritium), Blank and Laboratory Control Sample
were analyzed with this delivery group. Analytical Note(s):

Tracers are used to determine chemical yield. RPD is monitored in sample duplicate and is not
required for tracer recovery per SOW,

e Gamma Energy Analysis:
= All applicable QC controls are within the established limits.
e Gross Alpha / Gross Beta:
o Batch QC 176549
=  Gross Beta Duplicate Relative Percent Difference(s) (RPD) did not meet the
established laboratory limits. Duplicate Relative Percent Difference (RPD) does

not apply to results below 5X the minimum detectable activity. No flags issued.

= All other applicable QC controls are within the established limits.

2
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Narrative
Attachment 2
Narrative
WSCF111428
e Tritium:

= All applicable QC controls are within the established limits.
e Strontium-89/90:

= All applicable QC controls are within the established limits.
e Technetium-99:

= All applicable QC controls are within the established limits,

We certify that this data package 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
data package has been authorized by the Analytical Laboratory Manager (or designee) and the
Client Services representative as verified by electronic signatures shown on the WSCF
ANALYTICAL RESULTS REPORT.

March 14, 2011 12:03:38 Page 7 of 64 3004.1.1084.3

Report ID: 111428
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CH2ZMHill Plateau Remediation Company

F10-226-232

OF 2

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST PAGE 1
COLLECTOR COMPANY CONTACT | TELEPHONE NO. PROJECT COORDINATOR T DATA
= Rt tt’b. DYEKMAN, DL 3732530 RADLOFF, AW TURNAROUND
SAMPLING LOCATION | PROJECT DESIGNATION | saF NO. | amquaurry [ 45 ":\f‘mf 45
8244 (199-85-8); 1027 100 Arez Remedial Invest gation/Feasisiity Analye's - 100-BC Groundwater  F10-226 o
ICE CHEST NO. FIELD LOGBOOK NO. ACTUAL SAMPLEDEPTH | COA METHOD OF SHIPMENT
1 - - { i
N BAOE-N - Ses- !g/g3| ey | 300078ES10 GOVERNMENT VEHICLE
| SHIPPED TO OFFSITE PROPERTY NO. BILL OF LADING fATR BILL NO.
Waste Sampling & Characterization NA Af/i
S = |7 _ STR—— [ e ! ) |
A WTRDE® | POSSIBLE SAMPLE HAZARDS/ REMARKS PRESERVATION ey | ORI | GelC (O AR RN, | Bt '| e el s
A Contains Radioactive Material at concentrations | <aiaaiAC | - A R | -~ " S
liquids that may or may not be regulated for HOLDING TIME 14 Days & Manths 14/40 Days | 24 Hours 28 Days & Months | 48 Hours 6 Morths | & Menths b Menths
D5sDrum trarsporlation per 49 CFR / IATA Dangerous | | 4 |
Scids Goods Regulations but are nol - gt T i Vil P~ —SEh 4 Ta r ~ VT ==
U=Liquid DOE Order 5400.5 (1990/1993) i TYPEOF CONTAINER | °° i e % 16 g | 5P 3
o=0 | | Rp— | — y ol =
& | 2 |
kit NO. OF CONTAINER(S) 1 £ | ? b ! L | ! ! |2 <
Ta' - - — + - | - e p— {apre— -
Y a0 3 40l m 1600l 500mL 500l 500mL stnl 500mL i 250l
"=Wf\'ﬁw Il L‘,Q_Q‘é VOLUME . : ; . |
e o= ;[ I = | 3 T i SR Liad.
[ Yoot SPECIAL HANDLING AND/OR STORAGE SAREAUCSE: | o | e | Tl | Do TENELR | Sy | Rade CETR | e o
RFS) | | '3 Awd RIrS); -N&llﬁl.'lu\sl A HULE ASIRUCHIUNS
: SAMPLE NO. MATREX* SAMPLE DATE | SAMPLE TIME | l A
e I L 2-y-n_01sY v |
'
| CHAIN OF POSSESSION SIGN/ PRINT NAMES SPECIAL INSTRUCTIONS
L SR GUSHED BTTRERGVER FI0M i RECERED B oY CoaEmME | ** The laboratory is to report all TICs for Method 8260.000** The CACN
&@ 24y il gl é 2 —lJ ” ) 49 for all analytical work at WSCF laboratary is 401736E520,0%* The 100
RELINQUISHED. K| REMOVED FROM = 1'!.!1‘:!-: m'm;‘l\. rrikiaen ?‘ Area S&GRP Characterization and Monitoring Sampling and Analysis GKI
| applles to this SAF.
| RELINQUISHED BY/REMOVED FROM DATE/TIME | RECEIVEDBV/STOREDIN DATE/TIME l('!]i.)r‘Flgf MS - 200.8 (Add-on) {Uranium}; ICP/MS - 200.8 (100 Area
r
URELINQUISHED BY/REMOVED FROM  DATE/TIME | RECEIVED BY/STORIDIN oareymme | (2) Gross Alpha {Gross alpha}; Gross Beta {Gross beta};
| RELINQUISHED BY/REMOVED FROM DATE/TIME RECEIVED BY/STORED IN DATE/TIME | % ‘\1 .
i i\
L i 4 ¥
RELINQUISHED BY/REMOVED FROM DATE/TIME RECEIVED BY/STORED IN DATE/TIME =
"RELINQUISHED BY/REMOVED FROM DATE/TIME | RECEIVED BY/STORED IN T  DATE/TIME
3 -I ABORATORY RECEIVED BY - e o me ~ i i _—h—mu;'rme =
SECTION
FINALSAMPLE | DISPOSAL METHOD DIsPOSED BY o DATE/TIMe
DISPOSITION
) - T T T - A5003 618 (REV 2)

ydiooay ajdweg

8/ o ¢g abed
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CHZMHIll Piateau Remediation Company

| coLLECTOR

R Len

| SAMPLING LOCATION

NA

Waste Sampling & Characerization

| SHIPPED TO

n':ﬁm“’ | POSSIBLE SAMPLE HAZARDS/ REMARNS

DL=Drum - Contains Radioactive Material &t concentrations
Uiy that may or may not be regulated for
D5=0mm | transportation per 49 CFR [ IATA Dangerous
Sobds | Goods Regulations bul are nol rekesabie per
lé-l.(l,‘wld DOE Order 5400.5 (1920/1993)

0N 4
S=5oil
SE=Sadiment
TeTiomwe |
(R
W=ileter
wi=wpe |
H=Other SPECIAL HANDLING AND/OR STORAGE

" SAMPLENO. MATRIX*

B26RV3 | WATER
'_awﬁ OF m SSE -Iﬂﬂ ] i

RELINQUISHED BY /REMOVED FRON  OATE(TIME
JkBeloy f . -'}'Q-Jy 1390 TR EMZir, T fpesn
EMOV

| RECEIVED BY/STORED IN

RELINQUISHED BY)| €D FRON TE[TIME | RECEIVED BY/STORED IN

RELINQUISHED BY /REMOVED FROM OATE[TIME  RECEIVED BY/STORECIN
RELINQUISHED BY JREMOVED FROM " DATE(TIME  RECEIVED BY/STORED IN B

" RELINQUISHED BY/REMOVED FROM DATE/TIME | RECEIVED BY/STORED IN

| RELINQUISHED BY/REMOVED FROM " DATE/TIME | RECEIVED OY/STOREDIN
:hué.mqumlrn BY/REMOVED FROM DATE/TIME RECEIVED BY/STORED IN

| LABORATORY RECEIVED BY
SECTION
FINAL SAMPLE | DISPOSAL METHOD
DISPOSITION

DATE/TIME |
" DATE/TIME

DATE/TIME

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F10-226-232 PAGE 2 OF 2
" COMPANY CONTACT ~ TELEPHONENO. " | PROJECT COORDINATOR 55 ' '
PRICECODE 7N DATA
DYEKMAN, DL 373-2530 RADLOFF, AW TURNAROUND
PROJECT DESIGNATION | SAFNOD, AR QuaLty || ‘5";:’ B’ =
100 Area Remedial Investigation/Feasitility Analysis - 100-5C Groundwater | F10-226
FIELD LOGBOOK NO. ACTUALSAMPLEDEPTH | COA METHOD OF SHIPMENT
AN S9S° Y/ 63 B | 300078E510 GOVERNMENT VENICLE
OFFSITE PROPERTY NO. ' BILL OF LADTNG/AIR BILL HO.
NA ;N A
PRESERVATION s
HOLDING TIME iMooty
TYPEOF CONTAINER | &
1
NO. OF CONTAINER(S) | |
VOLUME Sl
SAMPLE ANALYSIS )
INSTRUCTIONS
SAMPLE DATE | SAMPLE TIME m
| by i
2-Y-h | 02587
" stGh/PRINTNAMES | SPECIAL INSTRUCTIONS A )

| ** The laboratory is to report all TICs for Method 8260.L1L1** The CACN

: 2.0 )‘}‘“’ ™€ | for all analytical wor< at WSCF laboratory is 401 736E520.00%* The 100
2 ~— 22U/ 13490
> (e /TMe

| Area SBGRP Characterization and Monitoring Sampling and Analysis GKI
| applies to this SAF.

— (3) Gamma Spectroscopy (100 Area RIfFS); Gamma Spec - Add-on
| {Radium-228};

e = i "~ pamemine
" DATEITINE

A00618 ARV 2)

Apojsny jo ureyo

ydiooay ajdweg
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DISPQSITION

RELINQUISHED BY/REMOVED FROM DATESTIME RECEIVED BY/ DATE| TIME |
KB ieg AW 2 -y -”__2!3?0 T e ﬁl 20/ 1340)
RELTNQUTSHED BY/RFMOVED FROM ] JTIME RECETVED BY/: DATE/TIME IH St
| 2pplies to this SAF,
" RELINQUISHER B¥/REMOVED FROM DATE/TIHE RECEIVED BY/$TORED 1N DATEITIME i RI/FS)
(l
TRELINQUISHED BY/REMOVED FROM " DATE/TINE  RECEIVED BY/STOREDIN T DATE/TIME |I
RELINQUISHED BY/REMOVED FROM  DATE/TIME  RECEIVED BY/STOREDIN "DATE/TIME l ! .
RELINQUISHED Y/REMOVED FROM DATE/TIME  RECEIVED BY/STOREDIN "~ paTE/TIME 1
RELINQUISHED BY/REMOVED FROM DATE[TIME RECEIVED BY/STORED IN © patgTIME I
LABORATORY  MECEIVED BY TITLE
SECTION
- - e - — — —
FINAL SAMPLE | DISPOSAL METHOD DISPOSED BY

| F10-226-235

CHaMHill nlmu Remediation mmpanv CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST PAGE 1 OF 1
COLLECTOR - "COMPANY CONTACT TELEPHONE NO. " PROJECT COORDINATOR | DATA
BAt Lf‘-‘ | DYEKMAN, DL 3732530 RADLOFF, AW [ TURNARDUND
" SAMPLING LOCATION o | PROJECT DESIGNATION o o | sAF NO. ~ | amoquanmy ] A a2
(5234 (195-85-8); [-028 100 Area Remedial (westigation/Feasiiity Anzlyss - 100-BC Groundwater | F10-226 | Y
1CE CHEST NO. | FIELD LOGBOOK NO. ACTUAL SAMPLE DEPTH | COA | METHOD OF SHIPMENT
] . o 0078ES10 GOVERNMENT VEHICLE
___ NjA BNFN-S8G-)S /83 jro,sT | e _
SHIPPED TO F OFFSITE PROPERTY No. | BILL OF LADING/AIR BILL NO.
Waste Sa'nplhg 8 Characterization | WA : N’/A’
F":]"r‘"‘”" POSSIBLE SAMPLE HAZARDS REMARKS PRESERVATION B | a2 RENp | S| MR Mo [ G ERRNCIRN, L IR o Mee
0L=Drum Centains Radioactive Material af concentrations | ernni=sC I S — | I | =i (= = ==
Liquide that may or may rct be regubted for HOLDING TIME 11 Days. & Monhs 14/40 Days | 24 Hours Blays | BMorts 48 Hours & Months 6 Monlhs 6 Montng
DS=Drum trerﬁpmtnﬂm per 49 CFR / IATA Oanguws | | } .
Selds fations bt are not rel pr> Gr I e |6 6 |F7 ar Tar G
Letiasd Do orie 54005 (1693/1533) |  TYPEOFCONTAINER ™ ¥ |
== SlEss b : b= =i floomery By e=der 2o o
5=501 3 2 3 1 1 ] 1 1 2 1
SE=Sediment | HO. OF CONTAINER(S) ] 3 |
T-Tisse . —_ | = —_— - e o e —_— e —
Vw_—.-mm | VOLUME 40mL 1L | 1000mL S00mL S00erL SUCmL SO0l SO0mL 1 250mL
Wi=Wip S B = i e e : s R s = e e e e R
¥=Other SPECTAL HANDLING AND/ OR STORAGE | SAMPLE ANALYSIS e ki | | :",.,E'*mm e [ [ | T ey | Townsh
RIFSL | | hma RLTS) INSTROCTIONS | Ao RIPS]; ‘Im.m: &
SAMPLE NO. MATRIX* | SAMPLE DATE | SAMPLE TIME 3
| B26RVA _a; WATER | 2 -4 I i )_-.;-S-
"CHAIN OF POSSESSION - SIGN/ PRINT NAMES o | SPECIAL INSTRUCTIONS ) N — 7

** The laboratory is to report all TICs for Method 8260.21(1** The 0&0\1

for all analytical work at WSCF laboratory is 401736E520.00** The 100 |
= Area SBGRP Characterization and Monitoring Sampling and Analysis GKI
(1) ICP/MS - 200.8 (Add-on) {Uranium}; ICP/MS - 200.8 (100 Area |

(2) Gross Alpha {Gross alpha}; Gross Beta {Gross beta}; |

T pATE/TIME
DATI/TIME

46003618 (REV 2)

Apoisn jo uieyn

ydiooay ajdweg

8/ 1o Gg ebed
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dﬂmi‘l‘l Plateau ltm:allon mmpany

COLLECTOR

BA LY
SAMPLING LOCATION
8244 (199-B5-8); 1-028

ICE CHEST NO.
. IS4
SHIPPED TO
Waste Sampling & Characterization

A=Al
oL=Crum

MATRIX® ' pOSSIBLE SAMPLE HAZARDS/ REMARKS
Contalns Radioactive Material at corcentrations

Liguits that may or may not be regulated for

trarsporiation per 48 CFR / [ATA Cangerous

Sclids Gosds Regulations but are not relessable per

Lolaud DCE Order 5400.5 (1990/1993)

Wi-Wge  — — : ==t
X=Clher SPECIAL unluuus AND/OR stuu.sz

~ SAMPLE NO.

B2ERVA | WATER

CHAIN OF POSSESSION

RELINQUISHED I'I'!I\‘EHW'II?

Jeim sy

R.ELINQI.IISHED L] mom FROM

RELINQUISHED BY /REMOVED FROM

RELINQUISHED BY/REMOVED FROM

RELINQUISHED BY/REMOVED FROM

"RELINQUISHED 8Y/REMOVED FROM

RELINQUISHED BY/REMOVED FROM

I.MTQRV REEa sy

i o i —

FINAL SAMPLE ' DISPOSAL METHOD

MATRIX*

DATE[TINE

DATE/TIME

" DATE[TIME

DATE[TINE

DATE/TIME

" DATE/YIME  RECEIVED BY/STORES m_‘_f T DATE/TIME
?—'U-u?’au‘q'm mam%, oy ?.-l.‘"'?l::%
DATETIME RECEIVED BY/ DIN DA E

| F10-226-235 |PAGE 2 OF 2

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST I
" COMPANY CONTACT | TELEPHONENO, | PROJECT COORDINATOR | ___ o o T
PRICECODE 7N DATA
DYEKMAN, DL | 132530 RADLOFF, AW TURNAROUND
PROTECT DESIGNATION ; = | sAFWO, T aRquaumy [ ﬁn;::sus
200 Area Remadial Investigation) Feasitiity Analysis - 100-BC Grouncwater | FIT226 |
FIELD LOGBOOK NO. ACTUAL SAMPLE nmu con | METHOD OF SHIPMENT
H‘NP N ST /{,‘3 Vg0 § | 300078E510 | GOVERNMENT VEHICLE
OFFSITE PROPERTY MO, o " | BILL OF LADING/AIR BILL NO. -
/A NfA
PRESERVATION E‘j_'z"’"“‘“ !
HOLDING TINE o sithe
rreeoF contammer | &F
NO. OF co«mnsa(s; —E !
VOLUME s
SAMPLE ANALYSTS | oot
ll INSTRUCTIONS
|
|
SAMPLE DATE | snmnnz\ ;
2-Y.) [ Jas§
" SIGN/ PRINT NAMES SPECIAL INSTRUCTIONS

** The laboratary is ta report all TICs for Method 8260.C101** The CACN
for all analytical work at WSCF labaratory is 401736E520.004* The 100
Area SRGRP Characterization and Maonitoring Sampling and Analysis GKI
applies to this SAF.

* (3) Gamma Spectroscopy (100 Area RI/FS); Gamma Spec - Add-on

{Radium-228};

RECEIVED BY /STORED IN DATE/TIME
RECEIVED BY [STORED IN " DATE[TIME
"RECFIVED BY/STORED IN DATE/TIME
 RECEIVED BY/STOREDIN DATE/TIME
RECEIVED BY/STORED IN T parEmME

e - o T DATE/TIME

DATE /TIME

46003618 (REVD)

Apojsny jo ureyo

ydiooay ajdweg
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Rev. 0, Chg. 0 GRP-GD-003 Page 378 of 405

Data Validation for Chemical Analyses
Published Date: 08/16/10 Effective Date: 08/16/10

VALIDATION
LEVEL: A B @ D E

PROJECT: 100 Area RI/FS DATA PACKAGE: VSR11-036

VALIDATOR: Eyda Hergenreder | LAB: WSCF DATE: 03-29-2011
SDG: WSCF111428

ANALYSES PERFORMED

SW-846/ICP | SW- SW-846/Hg EPA 200.8
846/GFAA , X

SAMPLES/MATRIX Water samples

SDG WSCF111428: B26RV3, B26RV4

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification documentation PreSeNnt?.......ooo i e Yes N/A

Comments: None

Before each use, ensure this copy is the most current version.
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Rev. 0, Chg. 0 GRP-GD-003 Page 379 of 405

Data Validation for Chemical Analyses
Published Date: 08/16/10 Effective Date: 08/16/10

2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)

Initial calibrations performed on all iINStruMENtS?........ccuii i Yes
Initial calibrations aCCePIabIE? .......cc i e Yes
ICP interference checks acCeptable? ... i Yes
ICV and CCV checks performed on all inStruments? ... Yes
ICV and CCV checks acceptable?..........oooiiiiiiiie e Yes
StANAArds traCeabIET? ... .. e anae e Yes
STANAArAS EXPIrEA? ...t Yes
Calculation check acceptable? ........oo e e Yes
Comments:

3. BLANKS (Levels B, C, D, and E)

ICB and CCB checks performed for all applicable analyses? (Levels D, E) .......cccceveiieennee Yes No

ICB and CCB results acceptable? (Levels D, E).....cooviiiiiiiiieeee e Yes No .

Laboratory blanks @nalyZed? .........ccouii ittt No N/A
Laboratory blank results acceptable? ... No N/A
Field blanks analyzed? (Levels C, D, E) ..o Yes No .m
Field blank results acceptable? (Levels C, D, E) ..c..ooiiiiiiiiiiieie e Yes No @
Transcription/calculation errors? (LeVels D, E) ....oovoiieiiiiiiiee e Yes No @

Comments: None

Before each use, ensure this copy is the most current version.
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Rev. 0, Chg. 0 GRP-GD-003 Page 380 of 405

Data Validation for Chemical Analyses
Published Date: 08/16/10 Effective Date: 08/16/10

4. ACCURACY (Levels C, D, and E)

MS/MSD samples analyzed'? No N/A
MS/MSD results aCCePabIE?........coi ittt No N/A
MS/MSD standards NIST traceable? (Levels D, E) ..o Yes No
MS/MSD standards expired? (Levels D, E) .....oooieiieiie e Yes No
LCS/BSS samples @nalyZed? .........cooiiiiiiiieeeie ettt No N/A
LCS/BSS results aCCeptable? ... ..ot No N/A
Standards traceable? (LeVEIS D, E) ... Yes No
Standards expired? (LeVelS D, E) ....o.ei it e e Yes No
Transcription/calculation errors? (Levels D, E) ......oooiiiiiiiiiiiee e Yes No o
Performance audit sample(s) analyZed? .........c.oo i e Yes No @
Performance audit sample results acceptable? ... Yes No @

Comments: None

Before each use, ensure this copy is the most current version.
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5. PRECISION (Levels C, D, and E)

Duplicate RPD values aCcCeptable?.........cooiiiiiiiiii ettt No N/A
Duplicate results aCCePabIE? .......coii it No N/A
MS/MSD standards NIST traceable? (Levels D, E) ....oooeiiiiiiiiee e Yes No
MS/MSD standards expired? (Levels D, E) .....oooieiieiie e Yes No

Field duplicate RPD values acceptable? ... e Yes No
Field split RPD values acceptable? ..........oo e Yes No
Transcription/calculation errors? (LeVels D, E) ...ooviiieiiiiieee e Yes No @

Comments: None

Before each use, ensure this copy is the most current version.
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6. ICP QUALITY CONTROL (Levels D and E)

ICP serial dilution samples analyZed? ..........oo i e Yes
ICP serial dilution %D values acceptable? ... Yes
ICP post digestion SPIKe reqUIrEA? ........eie it sne e Yes
ICP post digestion spike values acceptable?..........coo i Yes
StANAArds traCeabIE? ... ..ot e et e e e raae e e Yes
STANAArAS EXPIrEA? ... et Yes
Transcription/CalCulation ©ITOIS? ........oocii e Yes
Comments:

7. HOLDING TIMES (all levels)

Samples Properly PreSEIVEAT ... .o et e e e s e e s e e e No N/A

Sample holding times acceptabI? .......oo i No N/A

Comments: None

Before each use, ensure this copy is the most current version.
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8. RESULT QUANTITATION AND DETECTION LIMITS (all levels)

Results reported for all requested analySEs?........cuue i No N/A
Results supported in the raw data? (Levels D, E) ....coceiiiiiiiiiiii e Yes No
Samples properly prepared? (Levels D, E) ..ot s Yes No
Detection limits MEet RDL?.....co e No N/A
Transcription/calculation errors? (LeVelS D, E) ...ooviiiiiiiiiiiee e Yes No @

Comments: None

Before each use, ensure this copy is the most current version.
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Appendix 6

Additional Documentation Requested By Client
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Date: 29 March 2011

To: CH2M Hill (technical representative)

From: Analytical Quality Associates, Inc.

Project: 100 Area RI/FS

Subject: General Chemistry - Sample Data Group (SDG) WSCF111428

INTRODUCTION

This memorandum presents the results of data validation for SDG WSCF111428 prepared by
WSCF Analytical Laboratories. A list of samples validated along with the analytical methods is
provided in the following table.

Sample ID Sample Date | Media | Validation Level | Analytical Methods
B26RV3 02/04/11 Water C 300.0 & 7196
B26RV4 02/04/11 Water C 300.0 & 7196

Data validation was conducted in accordance with the CHPRC validation statement of work and
the Sampling and Analysis Plan for the 100-BC-1, 100-BC-2 and 100-BC-5 Operable Units
Remedial Investigation/Feasibility Study, DOE/RL-2009-44, Rev. 0/TPA-CN-348 (SAP).
Appendices 1 through 6 provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Annotated Laboratory Reports

Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Documentation Requested By Client

DATA QUALITY OBJECTIVES

e Holding Times and Sample Preservation

Holding times are calculated from Chain-of-Custody forms to determine the validity of the
results. The holding time requirements are as follows:

» All anions except nitrate, nitrite, and phosphate — analysis within 28 days of sample
collection

» Nitrate, nitrite, and phosphate — analysis within 48 hours of sample collection

» Hexavalent chromium — analysis within 24 hours of sample collection

Sample preservation requires chilling to 4 degrees Celsius.

The samples were analyzed within the prescribed holding times and properly preserved.



Page 100 of 178

e Blanks

The blank data results are reviewed to assess the extent of contamination introduced through
sampling, sample preparation, and analysis.

Laboratory Blanks

All laboratory blank results were acceptable.
Trip Blanks

No trip blanks were submitted for validation.
Field Blanks

No field blanks were submitted for validation.

Equipment Blanks

No equipment blanks were submitted for validation.
e Accuracy

Accuracy is evaluated by reviewing matrix spike sample results and laboratory control sample
results. According to the SAP, the matrix spike and laboratory control sample accuracy limits
are 80% to 120% for all anion analytes. For hexavalent chromium the matrix spike sample
accuracy limit is 80% to 120% and the laboratory control sample accuracy limit is the one
specified by the DV procedure.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples

All MS/MSD recoveries were acceptable.

Laboratory Control Samples (LCSs)

All LCS recoveries were acceptable.
e Precision

Precision is evaluated by reviewing MS/MSD results, laboratory duplicate sample results, field
duplicate sample results, and field split sample results. These QC results provide information on
the laboratory reproducibility and whether sampling activities are adequate to acquire consistent
sample results. According to the SAP, the relative percent difference (RPD) limits are £20%.
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MS/MSD Samples

All MS/MSD RPD values were acceptable.

Laboratory Duplicate Samples

All laboratory duplicate results were acceptable.

Field Duplicate Samples

No field duplicates were submitted for validation.

Field Split Samples

No field splits were submitted for validation.
e Detection Limits

Reported MDLs are compared against the contractually required detection limits (CRDLs) to
ensure that laboratory detection limits meet the required criteria.

All reported sample MDLs were below the CRDLs.

o Completeness

SDG WSCF111428 was submitted for validation and verified for completeness. Completeness
is based on the percentage of data determined to be valid (i.e., not rejected). The completion

percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

None found.

REFERENCES

GRP-GD-003, Rev. 0, Change 0, Data Validation for Chemical Analyses, August 2010.

DOE/RL-2009-44, Rev. 0, Sampling and Analysis Plan for the 100-BC-1, 100-BC-2 and 100-
BC-4 Operable Units Remedial Investigation/Feasibility Study, March 2010.

TPA-CN-348, Change Notice Form for DOE/RL-2009-44, Rev. 0, April 2010.
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Appendix 1

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

U — The constituent was analyzed for, but was not detected. The data should be considered
usable for decision-making purposes.

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

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

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

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

N — The analysis indicates the presence of an analyte that has been tentatively identified.

NJ — The analysis indicates the presence of an analyte that has been tentatively identified
and the associated numerical value represents its approximate concentration.

NJ+ — The analysis indicates the presence of an analyte that has been tentatively identified.
The associated value is estimated with a suspected positive bias due to a quality control
deficiency identified during data validation.

NJ- — The analysis indicates the presence of an analyte that has been tentatively identified.
The associated value is estimated with a suspected negative bias due to a quality control
deficiency identified during data validation.

UR — Indicates the constituent was analyzed for and not detected; however, due to an
identified quality control deficiency the data should be considered unusable for decision-
making purposes.

R — Indicates the constituent was analyzed for and detected; however, due to an identified
quality control deficiency the data should be considered unusable for decision-making
purposes.
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Appendix 2

Summary of Data Qualification
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General Chemistry Data Qualification Summary

' . ) Project:
SDG: WSCF111428 Reviewer: AQA 100 Area RI/FS Page 1 of 1
Analyte(s) Qualifier Samples Affected Reason
Anions & Cr (VI) None N/A N/A

Comments: None
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Appendix 3

Annotated Laboratory Reports
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Narrative
Attachment 2
Narrative
WSCF111428
Introduction

Samples were received at the WSCF laboratory as referenced on the WSCF SAF Number Cross
Reference table included in the final report. The samples were analyzed for the analytes indicated
on the attached copy of the chain of custody (COC) form in accordance with the Sitatement of
Work (SOW), Modification No. 2 fo Agreement 36587, Release 3, “FH WSCF ANALYTICAL
SERVICES FOR GROUNDWATER.”

The narrative (Attachment 2) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 3)
includes analytical results, a comment report detailing method abnormalities, tentatively identified
peaks if applicable, method references, and Laboratory QC information as applicable. Copies of
the chain of custody and sample receipt documentation are included as Attachment 4.

[t should be noted that the attached chain of custody was not stamped “ICED” by the WSCF
Laboratory Sample Custodian during sample receiving. However, based on procedure LO-090-
403 form “NOTICE OF IMPROPER SAMPLE SUBMITTAL” was not submitted and was not
stamped “NOT ICED”. No anomaly was noted during sample receipt.

The following generic data qualifiers (i.c., B, D, U and J) may be applicable to this report, as
appropriate

e B —Sample results with a concentration greater than the MDL but less than the PQL are B
flagged (applics to inorganic and wet chemical analyses), as appropriate.

e D —Sample results are D flagged if dilution(s) were required, as appropriate.

e J— Sample results with a concentration greater than the MDL but less than the PQL are J
flagged (applies to organic analyses), as appropriate.

e U — Analyzed for but not detected above limiting criteria. Relative Percent Difference
(RPD) values associated with an analyte qualified with a “U” are not applicable.

Analytical Methodology for Requested Analyses

Refer to WSCF Method References Report for a complete listing of approved analytical methods.

Inorganic Comments

Anions — Hold time requirements for this analysis were met. A Duplicate, Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
Analytical Note(s):

o All applicable QC controls are within the established limits.

March 14, 2011 12:03:38 Page 5 of 64 3004.1.1084.3

Report ID: 111428
Group # WSCF111428
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Narrative

Attachment 2

Narrative
WSCF111428

Hexavalent Chromium — The hold time requirement for this analysis was met. A Duplicate,
Matrix Spike, Blank and Laboratory Control Sample were analyzed with this delivery group.
Analytical Note(s):

o All applicable QC controls are within the established limits.

ICP-MS Metals — The hold time requirements for this analysis were met. A Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group. Analytical Note(s):

o All applicable QC controls are within the established limits.

Organic Comments

TPHD-WA — The hold time requirements for this analysis were met. A Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
Analytical Note(s):

o Allapplicable QC controls are within the established limits.
VOA — The hold time requirement for this analysis was met. A Matrix Spike, Matrix Spike
Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
Analytical Note(s):

o All applicable QC controls arc within the established limits.

Radiochemistry Comments

Rad Chem — The hold time requirement for this analysis was met. A Duplicate, Matrix Spike
(Matrix Spikes apply only to Technetium & Tritium), Blank and Laboratory Control Sample
were analyzed with this delivery group. Analytical Note(s):

Tracers are used to determine chemical yield. RPD is monitored in sample duplicate and is not
required for tracer recovery per SOW,

e Gamma Energy Analysis:
= All applicable QC controls are within the established limits.
e Gross Alpha / Gross Beta:
o Batch QC 176549
=  Gross Beta Duplicate Relative Percent Difference(s) (RPD) did not meet the
established laboratory limits. Duplicate Relative Percent Difference (RPD) does

not apply to results below 5X the minimum detectable activity. No flags issued.

= All other applicable QC controls are within the established limits.

2

March 14, 2011 12:03:38 Page 6 of 64 3004.1.1084.3
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Narrative
Attachment 2
Narrative
WSCF111428
e Tritium:

= All applicable QC controls are within the established limits.
e Strontium-89/90:

= All applicable QC controls are within the established limits.
e Technetium-99:

= All applicable QC controls are within the established limits,

We certify that this data package 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
data package has been authorized by the Analytical Laboratory Manager (or designee) and the
Client Services representative as verified by electronic signatures shown on the WSCF
ANALYTICAL RESULTS REPORT.

March 14, 2011 12:03:38 Page 7 of 64 3004.1.1084.3
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F10-226-232

OF 2

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST PAGE 1
COLLECTOR o | COMPANY CONTACT | TELEPHONE NO. PROJECTCOORDINATOR o n DATA
= Rt tt’b. DYEKMAN, DL ‘ 3732530 RADLOFF, AW TURNAROUND
SAMPLING LOCATION | PROJECT DESIGNATION | saF NO. | amquaurry [ 45 ":\f‘mf 45
8244 (199-85-8); 1027 100 Arez Remedial Invest gation/Feasisiity Analye's - 100-BC Groundwater  F10-226 o
ICE CHEST NO. FIELD LOGBOOK NO. ACTUAL SAMPLEDEPTH | COA METHOD OF SHIPMENT
1 - - { i
N BAOE-N - Ses- !g/g3| ey | 300078ES10 GOVERNMENT VEHICLE
| SHIPPED TO OFFSITE PROPERTY NO. BILL OF LADING fATR BILL NO.
Waste Sampling & Characterization NA Af/i
S = J _ STR—— [ gz W ) |
A WTRDE® | POSSIBLE SAMPLE HAZARDS/ REMARKS PRESERVATION ey | ORI | GelC (O AR RN, | Bt % e el s
A Contains Radioactive Material at concentrations | <aiaaiAC | - A R | -~ " S
liquids that may or may not be regulated for HOLDING TIME 14 Days & Manths 14/40 Days | 24 Hours 28 Days & Months | 48 Hours 6 Morths | & Menths b Menths
D5sDrum trarsporlation per 49 CFR / IATA Dangerous | | 4 |
Scids Goods Regulations but are nol - gt T i Vil P~ —SEh 4 Ta r ~ VT ==
U=Liquid DOE Order 5400.5 (1990/1993) i TYPEOF CONTAINER | °° i e % 16 g | 5P 3
o=0 | | Rp— | — y ol =
& | 2 |
kit NO. OF CONTAINER(S) 1 £ | ? b ! L | ! ! |2 <
Ta' - - — + - | - e p— {apre— -
Y a0 3 40l m 1600l 500mL 500mL 500mL stnl 500mL i 250l
"=Wf\'ﬁw Il L‘,Q_Q‘é VOLUME . : ; . |
| g ———— y il et ‘ Ly i menn R Liad.
YeOthe- SPECIAL HANDLING AND/OR STORAGE SAREAUCSE: | o | e | Tl | Do TENELR | Sy | Rade CETR | e o
RFS) | | '3 Awd RIrS); -N&[Iﬁl_'lu\ﬁl A HULE ASIRUCHIUNS
: SAMPLE NO. MATREX* SAMPLE DATE | SAMPLE TIME | l A
e I L 2-y-n_01sY “ |
'
| CHAIN OF POSSESSION SIGN/ PRINT NAMES SPECIAL INSTRUCTIONS
| 5 = i P
SR GUSHED BTTRERGVER FI0M i RECERED B oY SAENE | The lal:u.:_ri:lturvpI is to report all TICs furlMethod BZGG.DQ* The CACN
&@ 24 { 1249 T 2 —lJ ” l?.% for all anafytical work at WSCF laboratory is 401736E520.00** The 100
RELINQUISHED. K| REMOVED FROM = THTIME m'm;‘l\. rrikiaen Area S&GRP Characterization and Monitoring Sampling and Analysis GKI
| applles to this SAF.
| RELINQUISHED BY/REMOVED FROM DATE/TIME | RECEIVEDBV/STOREDIN DATE/TIME l('!]i.)r‘Flgf MS - 200.8 (Add-on) {Uranium}; ICP/MS - 200.8 (100 Area
r
URELINQUISHED BY/REMOVED FROM  DATE/TIME | RECEIVED BY/STORIDIN oareymme | (2) Gross Alpha {Gross alpha}; Gross Beta {Gross beta};
| RELINQUISHED BY/REMOVED FROM DATE/TIME RECEIVED BY/STORED IN DATE/TIME | % ‘\1 .
i i\
L i 4 ¥
RELINQUISHED BY/REMOVED FROM DATE/TIME RECEIVED BY/STORED IN DATE/TIME =
"RELINQUISHED BY/REMOVED FROM DATE/TIME | RECEIVED BY/STORED IN T  DATE/TIME
3 -I ABORATORY RECEIVED BY - e o me ~ i i _—h—mu;'rme =
SECTION
FINALSAMPLE | DISPOSAL METHOD DIsPOSED BY o DATE/TIMe
DISPOSITION
) - T T T - A5003 618 (REV 2)

ydiooay ajdweg

g/1 1o ¢L| ebed
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CHZMHIll Piateau Remediation Company

R Len

| SAMPLING LOCATION

L N
SHIPPED TO
Waste Sampling & Characerization

n':ﬁm“’ | POSSIBLE SAMPLE HAZARDS/ REMARNS

DL=Drum - Contains Radioactive Material &t concentrations
Uiy that may or may not be regulated for
D5=0mm | transportation per 49 CFR [ IATA Dangerous
Sobds | Goods Regulations bul are nol rekesabie per
lé-l.(l,‘wld DOE Order 5400.5 (1920/1993)

0N 4
S=5oil
SE=Sadiment
TeTiomwe |
(R
W=ileter
wi=wpe |
H=Other SPECIAL HANDLING AND/OR STORAGE

" SAMPLENO. MATRIX*

B26RV3 | WATER
'_awﬁ OF m SSE -Iﬂﬂ ] i

RELINQUISHED BY /REMOVED FRON  OATE(TIME
JkBeloy f . -'}'Q-Jy 1390 TR EMZir, T fpesn
EMOV

RELINQUISHED BY)| 0 FROM TETIME
RELINQUISHED BY /REMOVED FROM DATETIME
RELINQUISHED BY JREMOVED FROM " DATE(TIME
" RELINQUISHED BY/REMOVED FROM DATE/TIME
| RELINQUISHED BY/REMOVED FROM T DATE[TIME
| RELINQUISHED BY/REMOVED FROM DATE[TIME
| LABORATORY | RECEIVEDEY
SECTION
FINAL SAMPLE DISPOSAL METHOD
DISPOSITION

| RECEIVED BY/STORED IN
| RECEIVED BY/STDRED IN
| RECEIVED BY/STOREDIN
| RECELVED BY/STORED IN
| RECELVED BY/STORED IN
 RECEIVED OY/STOREDIN

RECEIVED BY/STORED IN

DATE/TIME |
" DATE/TIME

DATE/TIME

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F10-226-232 PAGE 2 OF 2
" COMPANY CONTACT ~ TELEPHONENO. " | PROJECT COORDINATOR 55 ' '
PRICECODE 7N DATA
DYEKMAN, DL 373-2530 RADLOFF, AW TURNAROUND
PROJECT DESIGNATION | SAFNOD, AR QuaLty || ‘5";:’ B’ =
100 Area Remedial Investigation/Feasitility Analysis - 100-5C Groundwater | F10-226
FIELD LOGBOOK NO. ACTUALSAMPLEDEPTH | COA METHOD OF SHIPMENT
AN S9S° Y/ 63 B | 300078E510 GOVERNMENT VENICLE
OFFSITE PROPERTY NO. ' BILL OF LADTNG/AIR BILL HO.
NA ;N A
PRESERVATION s
HOLDING TIME iMooty
TYPEOF CONTAINER | &
1
NO. OF CONTAINER(S) | |
VOLUME Sl
SAMPLE ANALYSIS )
INSTRUCTIONS
SAMPLE DATE | SAMPLE TIME m
| by i
2-Y-h | 02587
" stGh/PRINTNAMES | SPECIAL INSTRUCTIONS A )

| ** The laboratory is to report all TICs for Method 8260.L1L1** The CACN

: 2.0 )‘}‘“’ ™€ | for all analytical wor< at WSCF laboratory is 401 736E520.00%* The 100
2 ~— 22U/ 13490
> (e /TMe

| Area SBGRP Characterization and Monitoring Sampling and Analysis GKI
| applies to this SAF.

— (3) Gamma Spectroscopy (100 Area RIfFS); Gamma Spec - Add-on
| {Radium-228};

e = i "~ pamemine
" DATEITINE

A00618 ARV 2)

Apojsny jo ureyo

ydiooay ajdweg

8/1 10 y1| ebed
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CHIMHIll leu Remediation umpanv CHAIN OF CUSTODY/SAMPLE ANALYSIS u:ques-r PAGE 1 OF 12
COLLECTOR - "COMPANY CONTACT TELEPHONE NO. " PROJECT COORDINATOR | DATA
BNLf‘-‘ | DYEKMAN, DL 3732530 RADLOFF, AW [ TURNARDUND
" SAMPLING LOCATION - | PROJECT DESIGNATION o o | sAFNO. ~ | amoquanmy ] A a2
(5234 (195-85-8); [-028 100 Area Remedial (westigation/Feasiiity Anzlyss - 100-BC Groundwater | F10-226 Y
1CE CHEST NO. | FIELD LOGBOOK NO. ACTUAL SAMPLE DEPTH | COA | METHOD OF SHIPMENT
] . o 0078ES10 GOVERNMENT VEHICLE
___ NjA BNFN-S8G-)S /83 jro,sT | e _
SHIPPED TO IFEITE PROPERTY NO. | BILL OF LADINGfAIR BILL NO.
Waste Sampihg & Charcterzaton | A : ,v*/,qf
ke POSSIBLE SAMPLE HAZARDS REMARKS PRESERVATION 1S ] MRt SRR | S | USRI S T R
oL=Prum Centains Radioactive Matenal at concentrations | <hrnalac N T — T | —l e SRy S —
Lquids that may or may rct be regubted for HOLDING TIME 11 Days. & Monhs 14/40 Days | 24 Hours Blays | BMorts 48 Hours & Months 6 Monlhs 6 Montng
meme | borspotalon er 49 O/ ATA Dogerous | . . i | _
Selds fations bt are not rel pr> Gr I e |6 6 & ar Tar G
Lot Sa Order 5400.5 (1890/1583) | TYPEOF cONTAINER i i :
— e - STES L e | I - =l | BT - —_—m = iy 1
5250l 3 2 s 1 ! | 1 1 2 1
SE=Seciment | NO.OF CONTAINER(S) | | ; i
T-Thsse . — ) g e 1K e _—r N e
V=Wegelalon 40mL 1L | 1000mL S00mL S00erL SUCmL SO0l SO0mL 1 250mL
Wetoter | vaLuE | |
L I — R = i T T - R ey ST o M e T e W
¥=Other SPECTAL HANDLING AND/ OR STORAGE | SAMPLE ANALYSIS e ki | | :“,.,,"".‘;Tm e [ [ | T ey | Townsh
TiFS) T 5 Mo RIPS); INSTRUCTIONS | &,
SAMPLE NO. MATRIX* | SAMPLE DATE | SAMPLE TIME &
| BI6RVA _a; WATER | 2 1.’ ‘) I i )_-.;-S-
' CHAIN OF POSSESSION © SIGN/PRINTNAMES [ seeciaLInsTRUCTIONS ) ) - %

** The laboratory is to report all TICs for Method 8260.01%% The CACN

B Lo AV T 2 A E:ZT; 40 Tt ho ot 21y r3so) for ¥ analyical work at WSCF aboratory s 401736E520.0* The 100 |
“RELINQUISHED B/REMOVED FROM oafTE/TINE RECEIVED BY/STORED ||| G T oatemme | m’ei,'. SBGRP Characterization and Monitoring Sampling and Analysis GKI [
| 2pplies to this SAF, _
RELINQUISHED BY/REMOVED FROM DATE/TIHE  RECEIVED BY/STORED IN DATEITIME 5 %FIE)W MS - 200.8 (Add-on) {Uraniumy}; ICP/MS - 200.8 (100 Area |
TRELINQUISHED BY/REMOVED FROM T DATE/TINE  RECEIVED BY/STOREDIN — DATE/TIHE || (2) Gross Alpha {Gross alpha}; Gross Beta {Gross beta); '
RELINQUISHED BY/REMOVED FROM  DATE/TIME  RECEIVED BY/STOREDIN "DATE/TIME l 3 ! . l
|
RELINQUISHED BY/REMOVED FROM DATE/TIMNE  RECEIVED BY/STOREDIN ~ DATE/TIME _‘l .
RELINQUISHED BY/REMOVED FROM DATE/TIME RECEIVED BY/STORED IN T paTE/TIME I
_; __'o; " ‘_Icu_'“Tsv_ o i s I S a— — ] 5 T = e nn’E —— A - e —— - i __E‘F}-T:“l_ T e
SECTION

i FINAL SAMPLE : DESPOSAL METHOD - DISPOSED BY o o " DATI/TIME

DISPOSITION

) T N i - T T T T - T h6003-618 REY 2)
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ydiooay ajdweg
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dﬂmi‘l‘l Plateau ltm:allon mmpany

COLLECTOR

BA LY
SAMPLING LOCATION
8244 (199-B5-8); 1-028

ICE CHEST NO.
. IS4
SHIPPED TO
Waste Sampling & Characterization

A=Al
oL=Crum

MATRIX® ' pOSSIBLE SAMPLE HAZARDS/ REMARKS
Contalns Radioactive Material at corcentrations

Liguits that may or may not be regulated for

trarsporiation per 48 CFR / [ATA Cangerous

Sclids Gosds Regulations but are not relessable per

Lolaud DCE Order 5400.5 (1990/1993)

Wi-Wge  — — : ==t
X=Clher SPECIAL unluuus AND/OR stuu.sz

~ SAMPLE NO.

B2ERVA | WATER

CHAIN OF POSSESSION

RELINQUISHED I'I'!I\‘EHW'II?

Jeim sy

R.ELINQI.IISHED L] mom FROM

RELINQUISHED BY /REMOVED FROM

RELINQUISHED BY/REMOVED FROM

RELINQUISHED BY/REMOVED FROM

"RELINQUISHED 8Y/REMOVED FROM

RELINQUISHED BY/REMOVED FROM

I.MTQRV REEa sy

i o i —

FINAL SAMPLE ' DISPOSAL METHOD

MATRIX*

DATE[TINE

DATE/TIME

" DATE[TIME

DATE[TINE

DATE/TIME

" DATE/YIME  RECEIVED BY/STORES m_‘_f T DATE/TIME
?—'U-u?’au‘q'm mam%, oy ?.-l.‘"'?l::%
DATETIME RECEIVED BY/ DIN DA E

| F10-226-235 |PAGE 2 OF 2

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST I
" COMPANY CONTACT | TELEPHONENO, | PROJECT COORDINATOR | ___ o o T
PRICECODE 7N DATA
DYEKMAN, DL | 132530 RADLOFF, AW TURNAROUND
PROTECT DESIGNATION ; = | sAFWO, T aRquaumy [ ﬁn;::sus
200 Area Remadial Investigation) Feasitiity Analysis - 100-BC Grouncwater | FIT226 |
FIELD LOGBOOK NO. ACTUAL SAMPLE nmu con | METHOD OF SHIPMENT
H‘NP N ST /{,‘3 Vg0 § | 300078E510 | GOVERNMENT VEHICLE
OFFSITE PROPERTY MO, o " | BILL OF LADING/AIR BILL NO. -
/A NfA
PRESERVATION E‘j_'z"’"“‘“ !
HOLDING TINE o sithe
rreeoF contammer | &F
NO. OF co«mnsa(s; —E !
VOLUME s
SAMPLE ANALYSTS | oot
ll INSTRUCTIONS
|
|
SAMPLE DATE | snmnnz\ ;
2-Y.) [ Jas§
" SIGN/ PRINT NAMES SPECIAL INSTRUCTIONS

** The laboratary is ta report all TICs for Method 8260.C101** The CACN
for all analytical work at WSCF labaratory is 401736E520.004* The 100
Area SRGRP Characterization and Maonitoring Sampling and Analysis GKI
applies to this SAF.

* (3) Gamma Spectroscopy (100 Area RI/FS); Gamma Spec - Add-on

{Radium-228};

RECEIVED BY /STORED IN DATE/TIME
RECEIVED BY [STORED IN " DATE[TIME
"RECFIVED BY/STORED IN DATE/TIME
 RECEIVED BY/STOREDIN DATE/TIME
RECEIVED BY/STORED IN T parEmME

e - o T DATE/TIME

DATE /TIME

46003618 (REVD)

Apojsny jo ureyo

ydiooay ajdweg
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Rev. 0, Chg.

0

GRP-GD-003

Data Validation for Chemical Analyses
Published Date: 08/16/10

Page 385 of 405

Effective Date: 08/16/10

VALIDATION
LEVEL: A B @ D E
PROJECT: 100 Area RI/FS DATA PACKAGE: VSR11-036
VALIDATOR: Eyda Hergenreder | LAB: \WSCF DATE: 03-29-2011
SDG: WSCF111428
ANALYSES PERFORMED
Anions/IC TOC TOX TPH-418.1 Oil and Alkalinity
X Grease

Ammonia BOD/COD Chloride Chromium-VIX pH NO3/NO,
Sulfate TDS TKN Phosphate Cyanide
SAMPLES/MATRIX Water samples
SDG WSCF111428: B26RV3, B26RV4

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification documentation PreSent?.........cc.eev i Yes N/A

Comments:

None

Before each use, ensure this copy is the most current version.
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Rev. 0, Chg. 0 GRP-GD-003 Page 386 of 405

Data Validation for Chemical Analyses
Published Date: 08/16/10 Effective Date: 08/16/10

2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)

Initial calibrations performed on all iINStruMENtS?........ccuii i Yes
Initial calibrations aCCePIabIE? .......cc i e Yes
ICV and CCV checks performed on all inStruments? .........cooeiiiiiiiiiiiieeee e Yes
ICV and CCV checks aCcCeptable?...... ..o Yes
StANAArds traCeabIET ... .. e e s aaae e Yes
STANAArdS EXPIrEA? ... e Yes
Calculation check acCeptable? .........o e Yes
Comments:

3. BLANKS (Levels B, C, D, and E)

ICB and CCB checks performed for all applicable analyses? (Levels D, E) .......ccccevviieennne Yes No

ICB and CCB results acceptable? (Levels D, E).....coooiiiiiiiiiie e Yes No .
Laboratory blanks analyZed? ...........eoo i No N/A
Laboratory blank results acceptable? ... No N/A
Field blanks analyzed? (Levels C, D, E) ..o Yes No @
Field blank results acceptable? (LeVEIS C, D, E) ...ovuvveveeeeeeeeeeeeeeeeeeeeeeeeeeeseeeee e eseesneeenes Yes No QVA)
Transcription/calculation errors? (Levels D, E) ......oooiiiiiiiiiiee e Yes No @

Comments: None

Before each use, ensure this copy is the most current version.
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Rev. 0, Chg. 0 GRP-GD-003 Page 387 of 405

Data Validation for Chemical Analyses

Published Date: 08/16/10 Effective Date: 08/16/10

4. ACCURACY (Levels C, D, and E)

Spike samples analyzed? No N/A
Spike recoveries acCeptable? .........oo o i e e No N/A
Spike standards NIST traceable? (Levels D, E) ..oooiiiiiiiiiieeeee e Yes No
Spike standards expired? (LEVEIS D, E)....eeeiiiiiiiiiiie e e Yes No
LCS/BSS samples @nalyZed? .........cooiiiiiiiieeeie ettt No N/A
LCS/BSS results aCCeptable? ... ..ot No N/A
Standards traceable? (LeVEIS D, E) ... Yes No
Standards expired? (LeVelS D, E) ....o.ei it e e Yes No
Transcription/calculation errors? (Levels D, E) ......oooiiiiiiiiiiiee e Yes No o
Performance audit sample(s) analyZed? .........c.oo i e Yes No @
Performance audit sample results acceptable? ... Yes No @

Comments: None

Before each use, ensure this copy is the most current version.
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Rev. 0, Chg. 0 GRP-GD-003 Page 388 of 405

Data Validation for Chemical Analyses

Published Date: 08/16/10 Effective Date: 08/16/10

5. PRECISION (Levels C, D, and E)

Duplicate RPD values aCcCeptable?.........cooiiiiiiiiii et No N/A
Duplicate results aCCePabIE? .......coii it No N/A
MS/MSD standards NIST traceable? (Levels D, E) ....oooeiiiiiiiiee e Yes No
MS/MSD standards expired? (Levels D, E) .....oooieiieiie e Yes No o
Field duplicate RPD values acceptable? ... e Yes No
Field split RPD values acceptable? ..........oo e Yes No
Transcription/calculation errors? (LeVels D, E) ...ooviiieiiiiieee e Yes No @

Comments: None

6. HOLDING TIMES (all levels)

Samples Properly PreSEIVEA? ... .ot e e s nneea s No N/A

Sample holding times acceptable? ..o e No N/A

Comments: None

Before each use, ensure this copy is the most current version.
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Rev. 0, Chg. 0 GRP-GD-003 Page 389 of 405

Data Validation for Chemical Analyses
Published Date: 08/16/10 Effective Date: 08/16/10

7. RESULT QUANTITATION AND DETECTION LIMITS (all levels)

Results reported for all requested analySEs?........cuoo i e No N/A
Results supported in the raw data? (Levels D, E) ....coceiiiiiiiiiiii e Yes No
Samples properly prepared? (Levels D, E) ..ot s Yes No
Detection limits MEet RDL?.....co et No N/A
Transcription/calculation errors? (LeVelS D, E) ...ooviiiiiiiiiiiee e Yes No @

Comments: None

Before each use, ensure this copy is the most current version.
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Date: 29 March 2011

To: CH2M Hill (technical representative)

From: Analytical Quality Associates, Inc.

Project: 100 Area RI/FS

Subject: Radiochemical - Sample Data Groups (SDGs) WSCF111428 and H4502

INTRODUCTION

This memorandum presents the results of data validation for SDG WSCF111428 prepared by
WSCF Analytical Laboratories and SDG H4502 prepared by Eberline Services. A list of
samples validated along with the analytical methods is provided in the following table.

Sample ID Sample Date | Media | Validation Level Analytical Methods
Gross aff, Gamma, H-3,
B26RV3 02/04/11 Water C Sr-89/90 & Tc-99
Gross aff, Gamma, H-3,
B26RV4 02/04/11 Water C 3r-89/90 & Tc-99
B26RM6 01/20/11 Water C C14, Ni-63,1-129 & U
B26RM7 01/20/11 Water C C14, Ni-63,1-129 & U
B27500 01/20/11 Water C C14, Ni-63 & 1-129

Data validation was conducted in accordance with the CHPRC validation statement of work and
the Sampling and Analysis Plan for the 100-BC-1, 100-BC-2 and 100-BC-5 Operable Units
Remedial Investigation/Feasibility Study, DOE/RL-2009-44, Rev. 0/TPA-CN-348 (SAP).
Appendices 1 through 6 provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2.  Summary of Data Qualification

Appendix 3. Annotated Laboratory Reports

Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Documentation Requested By Client

DATA QUALITY OBJECTIVES

¢ Holding Times and Sample Preservation

Holding times are calculated from Chain-of-Custody forms to determine the validity of the
results. The maximum holding time for radiochemical analysis is 180 days. Sample
preservation for water samples for all analyses except tritium, C-14 and 1-129 requires acid
preservation with nitric acid to pH <2.

The samples were analyzed within the prescribed holding time and properly preserved.
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e Blanks

The blank data results are reviewed to assess the extent of contamination introduced through
sampling, sample preparation, and analysis.

Laboratory Blanks

All laboratory blank results were acceptable.
Trip Blanks

No trip blanks were submitted for validation.
Field Blanks

No field blanks were submitted for validation.

Equipment Blanks

No equipment blanks were submitted for validation.
e Accuracy

Accuracy is evaluated by reviewing matrix spike sample results, laboratory control sample
results, and chemical recovery factors. Chemical recovery factors are determined through use of
a carrier or tracer and provide assessment of the chemical separation process that is affected by
the laboratory procedure, sample matrix, and/or interference. Chemical recovery factors are used
to correct sample concentration, uncertainty, and MDC results. According to the SAP, the
laboratory control sample accuracy limits are 70% to 130%. The matrix spike sample accuracy
limits are ones specified by the DV procedure. The limits for reported analytes not listed in the
SAP are specified by the DV procedure.

Matrix Spike (MS) Samples

All MS recoveries were acceptable.

Laboratory Control Samples (LCSs)

All LCS recoveries were acceptable.

Carrier/Tracer Recovery Factors

All carrier/tracer recovery factors were acceptable with the following exception.

For SDG H4502, the carrier recovery for Ni-63 associated with sample B26RM7 was >105%.
The Ni-63 sample result was a non-detect and should not be qualified.
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e Precision

Precision is evaluated by reviewing laboratory duplicate, field duplicate, and field split sample
results. These QC results provide information on the laboratory reproducibility and whether
sampling activities are adequate to acquire consistent sample results. According to the SAP, the
relative percent difference (RPD) limits are £30%. The RPD limits for reported analytes not
listed in the SAP are specified by the DV procedure.

Laboratory Duplicate Samples

All laboratory duplicate results were acceptable.

Field Duplicate Samples

All field duplicates results were acceptable.

Field Split Samples

No field splits were submitted for validation.
e Detection Limits

Reported MDCs are compared against the contractually required detection limits (CRDLSs) to
ensure that laboratory detection limits meet the required criteria.

All reported sample MDCs with associated non-detected sample results were below the CRDLs
with the following exceptions.

The Cs-134 and Be-7 MDCs for samples B26RV3 and B26RV4 and the Eu-155 MDC for
sample B26RV3 were > the CRDLs.

The 1-129 MDC:s for samples B26RM6, B26RM7 and B27500 were > the CRDLs.

e Completeness

SDGs WSCF111428 and H4502 were submitted for validation and verified for completeness.
Completeness is based on the percentage of data determined to be valid (i.e., not rejected). The

completion percentage was 100%.

MAJOR DEFICIENCIES

None found.
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MINOR DEFICIENCIES

None found.

REFERENCES

GRP-GD-002, Rev. 0, Change 0, Data Validation for Radiochemical Analyses, August 2010.

DOE/RL-2009-44, Rev. 0, Sampling and Analysis Plan for the 100-BC-1, 100-BC-2 and 100-
BC-5 Operable Units Remedial Investigation/Feasibility Study, March 2010.

TPA-CN-348, Change Notice Form for DOE/RL-2009-44, Rev. 0, April 2010
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Appendix 1

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

e U — The constituent was analyzed for and was not detected. The data should be considered
usable for decision-making purposes.

e UJ — The constituent was analyzed for and was not detected. Due to a quality control
deficiency identified during data validation the value reported may not accurately reflect the
MDC. The data should be considered usable for decision-making purposes.

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

e J+—Indicates the constituent was analyzed for and detected. The associated value is
estimated with a suspected positive bias due to a quality control deficiency identified during
data validation. The data should be considered usable for decision-making purposes.

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

e UR — Indicates the constituent was analyzed for and not detected; however, due to an
identified quality control deficiency the data should be considered unusable for decision-
making purposes.

e R —Indicates the constituent was analyzed for and detected; however, due to an identified
quality control deficiency the data should be considered unusable for decision-making
purposes.
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Appendix 2

Summary of Data Qualification
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Radiochemical Data Qualification Summary

SDGs: WSCF111428 . ) Project:
and H4502 Reviewer: AQA 100 Area RI/FS Page I of 1
Analyte(s) Qualifier Samples Affected Reason
Radiochemical None N/A N/A

Comments: None
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Appendix 3

Annotated Laboratory Reports
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SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H4502

7400-001 B2 6RM6
DATA SHEET
SDG 7400 Client/Case no CHPRC SDG H4502
Contact N. Joseph Verville Contract No. 33677
Lab sample id S$101269-01 Client sample id B26RM6

Dept sample id 7400-001 Location/Matrix C8244(199-B5-8) ;I-014 WATER
Received 01/25/11 Collected/Volume 01/20/11 09:35 6.25 L
Custody/SAF No F10-226-399 F10-226
RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/L (COUNT) pCi/L pCi/L FIERS TEST
Carbon 14 14762-75-5 -4.52 32 54.2 200 U G
Nickel 63 13981-37-8 0.071 16 273 15.0 u NI L
Iodine 129 15046-84-1 -0.802 Pl 3.32 5.00 U I
Total Uranium (ug/L) 7440-61-1 1.24 0.14 0.025 1.00 u.T
100 Area Remedial Investigation/Feasibility Analysis -
100-BC Groundwater
Lab id EBRLNE
Protocol CHPRC
DATA SHEETS Version Ver 1.0
Page 1 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 12 Report date 03/11/11

15 of 40
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EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H4502
7400-002 B26RM7
DATA SHEET

SDG 7400 Client/Case no CHPRC SDG H4502
Contact N. Joseph Verville Contract No. 33677
Lab sample id 8101269-02 Client sample id B26RM7
Dept sample id 7400-002 Location/Matrix C8244 (199-B5-8) ; I-014DUP WATER
Received 01/25/11 Collected/Volume 01/20/11 09:35 6.25 L
Custody/SAF No Fl0-226-196 Fl0-226
RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/L (COUNT) pCi/L pCi/L FIERS TEST
Carbon 14 14762-75-5 3.66 33 54.8 200 g . c
Nickel 63 13981-37-8 -0.768 1.4 2.40 15.0 U NI L
Iodine 129 15046-84-1 -0.243 2.4 3.24 5.00 u E
Total Uranium (ug/L) 7440-61-1 1.22 0.14 0.025 1.00 UT

100 Area Remedial Investigation/Feasibility Analysis -
100-BC Groundwater

Lab id EBRLNE
Protocol CHPRC

DATA SHEETS Version Ver 1.0
Page 2 ' Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 13 Report date 03/11/11

16 of 40
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EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H4502
7400-003 B27500
DATA SHEET

SDG 7400 Client/Case no CHPRC SDG_H4502
Contact N. Joseph Verville Contract No. 33677
Lab sample id $101269-03 Client sample id B27500
Dept sample id 7400-003 Location/Matrix C7785(199-B3-51);I-013 WATER
Received 01/25/11 Collected/Volume 01/20/11 11:10 6.0
Custody/SAF No F10-226-319 F10-226
RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/L (COUNT) pCi/L pCi/L FIERS TEST
Carbon 14 14762-75-5 e g 34 58.0 200 u @
Nickel 63 13981-37-8 -0.878 1.6 25 1850 U NI L
Iodine 129 15046-84-1 -0.871 2.4 3.20 5.00 U I

100 Area Remedial Investigation/Feasibility Analysis -
100-BC Groundwater

Lab id EBRLNE
Protocol CHPRC

DATA SHEETS Version Ver 1.0
Page 3 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 14 Report date 03/11/11
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Narrative
Attachment 2
Narrative
WSCF111428
Introduction

Samples were received at the WSCF laboratory as referenced on the WSCF SAF Number Cross
Reference table included in the final report. The samples were analyzed for the analytes indicated
on the attached copy of the chain of custody (COC) form in accordance with the Sitatement of
Work (SOW), Modification No. 2 fo Agreement 36587, Release 3, “FH WSCF ANALYTICAL
SERVICES FOR GROUNDWATER.”

The narrative (Attachment 2) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 3)
includes analytical results, a comment report detailing method abnormalities, tentatively identified
peaks if applicable, method references, and Laboratory QC information as applicable. Copies of
the chain of custody and sample receipt documentation are included as Attachment 4.

[t should be noted that the attached chain of custody was not stamped “ICED” by the WSCF
Laboratory Sample Custodian during sample receiving. However, based on procedure LO-090-
403 form “NOTICE OF IMPROPER SAMPLE SUBMITTAL” was not submitted and was not
stamped “NOT ICED”. No anomaly was noted during sample receipt.

The following generic data qualifiers (i.c., B, D, U and J) may be applicable to this report, as
appropriate

e B —Sample results with a concentration greater than the MDL but less than the PQL are B
flagged (applics to inorganic and wet chemical analyses), as appropriate.

e D —Sample results are D flagged if dilution(s) were required, as appropriate.

e J— Sample results with a concentration greater than the MDL but less than the PQL are J
flagged (applies to organic analyses), as appropriate.

e U — Analyzed for but not detected above limiting criteria. Relative Percent Difference
(RPD) values associated with an analyte qualified with a “U” are not applicable.

Analytical Methodology for Requested Analyses

Refer to WSCF Method References Report for a complete listing of approved analytical methods.

Inorganic Comments

Anions — Hold time requirements for this analysis were met. A Duplicate, Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
Analytical Note(s):

o All applicable QC controls are within the established limits.

March 14, 2011 12:03:38 Page 5 of 64 3004.1.1084.3

Report ID: 111428
Group # WSCF111428
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Narrative

Attachment 2

Narrative
WSCF111428

Hexavalent Chromium — The hold time requirement for this analysis was met. A Duplicate,
Matrix Spike, Blank and Laboratory Control Sample were analyzed with this delivery group.
Analytical Note(s):

o All applicable QC controls are within the established limits.

ICP-MS Metals — The hold time requirements for this analysis were met. A Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group. Analytical Note(s):

o All applicable QC controls are within the established limits.

Organic Comments

TPHD-WA — The hold time requirements for this analysis were met. A Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
Analytical Note(s):

o Allapplicable QC controls are within the established limits.
VOA — The hold time requirement for this analysis was met. A Matrix Spike, Matrix Spike
Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
Analytical Note(s):

o All applicable QC controls arc within the established limits.

Radiochemistry Comments

Rad Chem — The hold time requirement for this analysis was met. A Duplicate, Matrix Spike
(Matrix Spikes apply only to Technetium & Tritium), Blank and Laboratory Control Sample
were analyzed with this delivery group. Analytical Note(s):

Tracers are used to determine chemical yield. RPD is monitored in sample duplicate and is not
required for tracer recovery per SOW,

e Gamma Energy Analysis:
= All applicable QC controls are within the established limits.
e Gross Alpha / Gross Beta:
o Batch QC 176549
=  Gross Beta Duplicate Relative Percent Difference(s) (RPD) did not meet the
established laboratory limits. Duplicate Relative Percent Difference (RPD) does

not apply to results below 5X the minimum detectable activity. No flags issued.

= All other applicable QC controls are within the established limits.

2

March 14, 2011 12:03:38 Page 6 of 64 3004.1.1084.3

Report ID: 111428
Group # WSCF111428
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Narrative
Attachment 2
Narrative
WSCF111428
e Tritium:

= All applicable QC controls are within the established limits.
e Strontium-89/90:

= All applicable QC controls are within the established limits.
e Technetium-99:

= All applicable QC controls are within the established limits,

We certify that this data package 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
data package has been authorized by the Analytical Laboratory Manager (or designee) and the
Client Services representative as verified by electronic signatures shown on the WSCF
ANALYTICAL RESULTS REPORT.

March 14, 2011 12:03:38 Page 7 of 64 3004.1.1084.3

Report ID: 111428
Group # WSCF111428
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CH2ZMHill Plateau Remediation Company

F10-226-232

OF 2

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST PAGE 1
COLLECTOR COMPANY CONTACT | TELEPHONE NO. PROJECT COORDINATOR T DATA
= Rt tt’b. DYEKMAN, DL 3732530 RADLOFF, AW TURNAROUND
SAMPLING LOCATION | PROJECT DESIGNATION | saF NO. | amquaurry [ 45 ":\f‘mf 45
8244 (199-85-8); 1027 100 Arez Remedial Invest gation/Feasisiity Analye's - 100-BC Groundwater  F10-226 o
ICE CHEST NO. FIELD LOGBOOK NO. ACTUAL SAMPLEDEPTH | COA METHOD OF SHIPMENT
1 - - { i
N BAOE-N - Ses- !g/g3| ey | 300078ES10 GOVERNMENT VEHICLE
| SHIPPED TO OFFSITE PROPERTY NO. BILL OF LADING fATR BILL NO.
Waste Sampling & Characterization NA Af/i
S = |7 _ STR—— [ e ! ) |
A WTRDE® | POSSIBLE SAMPLE HAZARDS/ REMARKS PRESERVATION ey | ORI | GelC (O AR RN, | Bt '| e el s
A Contains Radioactive Material at concentrations | <aiaaiAC | - A R | -~ " S
liquids that may or may not be regulated for HOLDING TIME 14 Days & Manths 14/40 Days | 24 Hours 28 Days & Months | 48 Hours 6 Morths | & Menths b Menths
D5sDrum trarsporlation per 49 CFR / IATA Dangerous | | 4 |
Scids Goods Regulations but are nol - gt T i Vil P~ —SEh 4 Ta r ~ VT ==
U=Liquid DOE Order 5400.5 (1990/1993) i TYPEOF CONTAINER | °° i e % 16 g | 5P 3
o=0 | | Rp— | — y ol =
& | 2 |
kit NO. OF CONTAINER(S) 1 £ | ? b ! L | ! ! |2 <
Ta' - - — + - | - e p— {apre— -
Y a0 3 40l m 1600l 500mL 500l 500mL stnl 500mL i 250l
"=Wf\'ﬁw Il L‘,Q_Q‘é VOLUME . : ; . |
e o= ;[ I = | 3 T i SR Liad.
[ Yoot SPECIAL HANDLING AND/OR STORAGE SAREAUCSE: | o | e | Tl | Do TENELR | Sy | Rade CETR | e o
RFS) | | '3 Awd RIrS); -N&llﬁl.'lu\sl A HULE ASIRUCHIUNS
: SAMPLE NO. MATREX* SAMPLE DATE | SAMPLE TIME | l A
e I L 2-y-n_01sY v |
'
| CHAIN OF POSSESSION SIGN/ PRINT NAMES SPECIAL INSTRUCTIONS
L SR GUSHED BTTRERGVER FI0M i RECERED B oY CoaEmME | ** The laboratory is to report all TICs for Method 8260.000** The CACN
&@ 24y il gl é 2 —lJ ” ) 49 for all analytical work at WSCF laboratary is 401736E520,0%* The 100
RELINQUISHED. K| REMOVED FROM = 1'!.!1‘:!-: m'm;‘l\. rrikiaen ?‘ Area S&GRP Characterization and Monitoring Sampling and Analysis GKI
| applles to this SAF.
| RELINQUISHED BY/REMOVED FROM DATE/TIME | RECEIVEDBV/STOREDIN DATE/TIME l('!]i.)r‘Flgf MS - 200.8 (Add-on) {Uranium}; ICP/MS - 200.8 (100 Area
r
URELINQUISHED BY/REMOVED FROM  DATE/TIME | RECEIVED BY/STORIDIN oareymme | (2) Gross Alpha {Gross alpha}; Gross Beta {Gross beta};
| RELINQUISHED BY/REMOVED FROM DATE/TIME RECEIVED BY/STORED IN DATE/TIME | % ‘\1 .
i i\
L i 4 ¥
RELINQUISHED BY/REMOVED FROM DATE/TIME RECEIVED BY/STORED IN DATE/TIME =
"RELINQUISHED BY/REMOVED FROM DATE/TIME | RECEIVED BY/STORED IN T  DATE/TIME
3 -I ABORATORY RECEIVED BY - e o me ~ i i _—h—mu;'rme =
SECTION
FINALSAMPLE | DISPOSAL METHOD DIsPOSED BY o DATE/TIMe
DISPOSITION
) - T T T - A5003 618 (REV 2)

ydiooay ajdweg

8/1 10 /y| ebed
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CHZMHIll Piateau Remediation Company

| coLLECTOR

R Len

| SAMPLING LOCATION

NA

Waste Sampling & Characerization

| SHIPPED TO

" ':ﬁm“’ | POSSIBLE SAMPLE HAZARDS/ REMARNS
Dlopwm | Cortains Radioactive Material &t concentrations

Uiy that may or may not be regulated for
D5=0mm | transportation per 49 CFR [ IATA Dangerous
Sobds | Goods Regulations bul are nol rekesabie per
lé-l.(l:dd DOE Order 5400.5 (1990/1993)

O] !
S=5oil
SE=Sediment
T=Tiame {
yal
W= Wker
Wi=wpe |
H=Other SPECIAL HANDLING AND/OR STORAGE

" SAMPLENO. MATRIX*

B26RV3 | WATER
'CHAIN OF POSSESSION i

RELINQUISHED BY /REMOVED FRON  OATE(TIME
JkBeloy f . -'}'Q-Jy 1390 TR EMZir, T fpesn
EMOV

| RECEIVED BY/STORED IN

RELINQUISHED BY)| €D FRON TE[TIME | RECEIVED BY/STORED IN

RELINQUISHED BY /REMOVED FROM OATE[TIME  RECEIVED BY/STORECIN
RELINQUISHED BY JREMOVED FROM " DATE(TIME  RECEIVED BY/STORED IN B

" RELINQUISHED BY/REMOVED FROM DATE/TIME | RECEIVED BY/STORED IN

| RELINQUISHED BY/REMOVED FROM " DATE/TIME | RECEIVED OY/STOREDIN
:hué.mqumlrn BY/REMOVED FROM DATE/TIME RECEIVED BY/STORED IN

| LABORATORY RECEIVED BY
SECTION
FINAL SAMPLE | DISPOSAL METHOD
DISPOSITION

DATE/TIME |
" DATE/TIME

DATE/TIME

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F10-226-232 PAGE 2 OF 2
" COMPANY CONTACT ~ TELEPHONENO. " | PROJECT COORDINATOR 55 ' '
PRICECODE 7N DATA
DYEKMAN, DL 373-2530 RADLOFF, AW TURNAROUND
PROJECT DESIGNATION | SAFNOD, AR QuaLty || ‘5";:’ B’ =
100 Area Remedial Investigation/Feasitility Analysis - 100-5C Groundwater | F10-226
FIELD LOGBOOK NO. ACTUALSAMPLEDEPTH | COA METHOD OF SHIPMENT
AN S9S° Y/ 63 B | 300078E510 GOVERNMENT VENICLE
OFFSITE PROPERTY NO. ' BILL OF LADTNG/AIR BILL HO.
NA ;N A
PRESERVATION s
HOLDING TIME iMooty
TYPEOF CONTAINER | &
1
NO. OF CONTAINER(S) | |
VOLUME Sl
SAMPLE ANALYSIS )
INSTRUCTIONS
SAMPLE DATE | SAMPLE TIME m
| by i
2-Y-h | 02587
" stGh/PRINTNAMES | SPECIAL INSTRUCTIONS A )

| ** The laboratory is to report all TICs for Method 8260.L1L1** The CACN

: 2.0 )‘}‘“’ ™€ | for all analytical wor< at WSCF laboratory is 401 736E520.00%* The 100
2 ~— 22U/ 13490
> (e /TMe

| Area SBGRP Characterization and Monitoring Sampling and Analysis GKI
| applies to this SAF.

— (3) Gamma Spectroscopy (100 Area RIfFS); Gamma Spec - Add-on
| {Radium-228};

e = i "~ pamemine
" DATEITINE

A00618 ARV 2)

Apojsny jo ureyo

ydiooay ajdweg
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CHIMHIll leu Remediation umpanv CHAIN OF CUSTODY/SAMPLE ANALYSIS u:ques-r PAGE 1 OF 12
COLLECTOR - "COMPANY CONTACT TELEPHONE NO. " PROJECT COORDINATOR | DATA
BAt Lf‘-‘ | DYEKMAN, DL 3732530 RADLOFF, AW [ TURNARDUND
" SAMPLING LOCATION - | PROJECT DESIGNATION o o | sAFNO. ~ | amoquanmy ] A a2
(5234 (195-85-8); [-028 100 Area Remedial (westigation/Feasiiity Anzlyss - 100-BC Groundwater | F10-226 Y
1CE CHEST NO. | FIELD LOGBOOK NO. ACTUAL SAMPLE DEPTH | COA | METHOD OF SHIPMENT
] . o 0078ES10 GOVERNMENT VEHICLE
___ NjA BNFN-S8G-)S /83 jro,sT | e _
SHIPPED TO IFEITE PROPERTY NO. | BILL OF LADINGfAIR BILL NO.
Waste Sampihg & Charcterzaton | A : ,v*/,qf
ke POSSIBLE SAMPLE HAZARDS REMARKS PRESERVATION 1S ] MRt SRR | S | USRI S T R
oL=Prum Centains Radioactive Matenal at concentrations | <hrnalac N T — T | —l e SRy S —
Lquids that may or may rct be regubted for HOLDING TIME 11 Days. & Monhs 14/40 Days | 24 Hours Blays | BMorts 48 Hours & Months 6 Monlhs 6 Montng
meme | borspotalon er 49 O/ ATA Dogerous | . . i | _
Selds fations bt are not rel pr> Gr I e |6 6 & ar Tar G
Lot Sa Order 5400.5 (1890/1583) | TYPEOF cONTAINER i i :
— e - STES L e | I - =l | BT - —_—m = iy 1
5250l 3 2 s 1 ! | 1 1 2 1
SE=Seciment | NO.OF CONTAINER(S) | | ; i
T-Thsse . — ) g e 1K e _—r N e
V=Wegelalon 40mL 1L | 1000mL S00mL S00erL SUCmL SO0l SO0mL 1 250mL
Wetoter | vaLuE | |
L I — R = i T T - R ey ST o M e T e W
¥=Other SPECTAL HANDLING AND/ OR STORAGE | SAMPLE ANALYSIS e ki | | :“,.,,"".‘;Tm e [ [ | T ey | Townsh
TiFS) T 5 Mo RIPS); INSTRUCTIONS | &,
SAMPLE NO. MATRIX* | SAMPLE DATE | SAMPLE TIME &
| BI6RVA _a; WATER | 2 1.’ ‘) I i )_-.;-S-
' CHAIN OF POSSESSION © SIGN/PRINTNAMES [ seeciaLInsTRUCTIONS ) ) - %

** The laboratory is to report all TICs for Method 8260.01%% The CACN

B Lo AV T 2 A E:ZT; 40 Tt ho ot 21y r3so) for ¥ analyical work at WSCF aboratory s 401736E520.0* The 100 |
“RELINQUISHED B/REMOVED FROM oafTE/TINE RECEIVED BY/STORED ||| G T oatemme | m’ei,'. SBGRP Characterization and Monitoring Sampling and Analysis GKI [
| 2pplies to this SAF, _
RELINQUISHED BY/REMOVED FROM DATE/TIHE  RECEIVED BY/STORED IN DATEITIME 5 %FIE)W MS - 200.8 (Add-on) {Uraniumy}; ICP/MS - 200.8 (100 Area |
TRELINQUISHED BY/REMOVED FROM T DATE/TINE  RECEIVED BY/STOREDIN — DATE/TIHE || (2) Gross Alpha {Gross alpha}; Gross Beta {Gross beta); '
RELINQUISHED BY/REMOVED FROM  DATE/TIME  RECEIVED BY/STOREDIN "DATE/TIME l 3 ! . l
|
RELINQUISHED BY/REMOVED FROM DATE/TIMNE  RECEIVED BY/STOREDIN ~ DATE/TIME _‘l .
RELINQUISHED BY/REMOVED FROM DATE/TIME RECEIVED BY/STORED IN T paTE/TIME I
_; __'o; " ‘_Icu_'“Tsv_ o i s I S a— — ] 5 T = e nn’E —— A - e —— - i __E‘F}-T:“l_ T e
SECTION

i FINAL SAMPLE : DESPOSAL METHOD - DISPOSED BY o o " DATI/TIME

DISPOSITION

) T N i - T T T T - T h6003-618 REY 2)

Apoisn jo uieyn

ydiooay ajdweg

8/1 10 6¥| abed
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dﬂmi‘l‘l Plateau ltm:allon mmpany

COLLECTOR

BA LY
SAMPLING LOCATION
8244 (199-B5-8); 1-028

ICE CHEST NO.
. IS4
SHIPPED TO
Waste Sampling & Characterization

A=Al
oL=Crum

MATRIX® ' pOSSIBLE SAMPLE HAZARDS/ REMARKS
Contalns Radioactive Material at corcentrations

Liguits that may or may not be regulated for

trarsporiation per 48 CFR / [ATA Cangerous

Sclids Gosds Regulations but are not relessable per

Lolaud DCE Order 5400.5 (1990/1993)

Wi-Wge  — — : ==t
X=Clher SPECIAL unluuus AND/OR stuu.sz

~ SAMPLE NO.

B2ERVA | WATER

CHAIN OF POSSESSION

RELINQUISHED I'I'!I\‘EHW'II?

Jeim sy

R.ELINQI.IISHED L] mom FROM

RELINQUISHED BY /REMOVED FROM

RELINQUISHED BY/REMOVED FROM

RELINQUISHED BY/REMOVED FROM

"RELINQUISHED 8Y/REMOVED FROM

RELINQUISHED BY/REMOVED FROM

I.MTQRV REEa sy

i o i —

FINAL SAMPLE ' DISPOSAL METHOD

MATRIX*

DATE[TINE

DATE/TIME

" DATE[TIME

DATE[TINE

DATE/TIME

" DATE/YIME  RECEIVED BY/STORES m_‘_f T DATE/TIME
?—'U-u?’au‘q'm mam%, oy ?.-l.‘"'?l::%
DATETIME RECEIVED BY/ DIN DA E

| F10-226-235 |PAGE 2 OF 2

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST I
" COMPANY CONTACT | TELEPHONENO, | PROJECT COORDINATOR | ___ - T il
PRICECODE 7N DATA
DYEKMAN, DL | 132530 RADLOFF, AW TURNAROUND
PROTECT DESIGNATION ; = | sAFWO, T aRquaumy [ ﬁn;::sus
200 Area Remadial Investigation) Feasitiity Analysis - 100-BC Grouncwater | FIT226 |
FIELD LOGBOOK NO. ACTUAL SAMPLE nmu con | METHOD OF SHIPMENT
Hﬂr N ST /{,‘3 Vg0 § | 300078E510 | GOVERNMENT VEHICLE
OFFSITE PROPERTY MO, o " | BILL OF LADING/AIR BILL NO. -
/A NfA
PRESERVATION E txsopH: )
HOLDING TINE o sithe
rreeoF contammer | &F
NO. OF co«mnsa(s; —E !
VOLUME s
SAMPLE ANALYSTS | oot
ll INSTRUCTIONS
|
|
SAMPLE DATE | SAMPLE nnz\ ;
2-Y-y [ 13s§F
" SIGN/ PRINT NAMES SPECIAL INSTRUCTIONS

** The laboratary is ta report all TICs for Method 8260.C101** The CACN
for all analytical work at WSCF labaratory is 401736E520.004* The 100
Area SRGRP Characterization and Maonitoring Sampling and Analysis GKI
applies to this SAF.

* (3) Gamma Spectroscopy (100 Area RI/FS); Gamma Spec - Add-on

{Radium-228};

RECEIVED BY /STORED IN DATE/TIME
RECEIVED BY [STORED IN " DATE[TIME
"RECFIVED BY/STORED IN DATE/TIME
 RECEIVED BY/STOREDIN DATE/TIME
RECEIVED BY/STORED IN T parEmME

e - o T DATE/TIME

DATE /TIME

46003618 (REVD)

Apojsny jo ureyo

ydiooay ajdweg
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Eberline Analytical CH2M Hill Plateau Remediation Company
W.O. No. $1-01-269-7400 SDG H4502
Case Narrative Page 1 of 1
1.0 GENERAL

2.0

3.0

CH2M Hill Plateau Remediation Company (CHPRC) Sample Delivery Group H4502
was composed of three water samples designated under SAF No. F10-226 with a
Project Designation of: 100 Area Remedial Investigation/Feasibility Analysis — 100-BC
Groundwater.

The sample was received as stated on the chain-of-custody doc_:ument. Any
discrepancies are noted on the Eberine Analytical Sample Receipt Checklist.

ANALYSIS NOTES

21 Carbon-14 Analysis

No problems were encountered during the course of the analyses. The carbon-
14 QC MS analysis data sheet denotes an “X” qualifier, which indicates that
some data was manually entered and may need to be double checked; in this
case the “added amount” was manually entered, and subsequently double
checked. The results for both the original and duplicate analyses were less
than their respective MDA's, therefore no RPD is calculated, and there is no
associated control limit.

2.2 Nickel-63 Analysis

No problems were encountered during the course of the analyses. The results for
both the original and duplicate analyses were less than their respective MDA's,
therefore no RPD is calculated, and there is no associated control limit.

2.3 lodine-129 Analysis

No problems were encountered during the course of the analyses. The results for
both the original and duplicate analyses were less than their respective MDA's,
therefore no RPD is calculated, and there is no associated control limit.

2.4 Total Uranium Analysis
No problems were encountered during the course of the analyses.

Case Narrative Certification Statement

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

S0
’){?r,«f(\ 3 //«ff— / [
N. Joseph Verville Date
Client Services Manager

2 of 40
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i CH2MHill Plateau Remediation Company

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F10-226-399 PAGE 1 OF 1
COLLECTOR | COMPANY CONTACT TELEPHONE NO. PROJECT COORDINATOR DATA
= : . PRICECODE 7N
L) pYekMAN, DL HAS QL 732530 (7400 RADLOFF, AW TURNAROUND
SAMPLING LOCATION PROJECT DESIGNATION SAF NO. AIRQUALITY [ a5 “;::; 45
C8244 (199-B5-8); 1-014 100 Area Remedial Investigation/Feasibility Analysis - 100-BC Groundwater | F10-226
ICE CHEST NO. FIELD LOGBOOK NO. ACTUAL SAMPLE DEPTH COA METHOD OF SHIPMENT
G-w) L =07 - 423 HNEN -SYE ]‘5—/ 4) ( [ﬂ( ‘([' 300078ES10 FEDERAL EXPRESS
SHIPPED TO OFFSITE PROPERTY NO. BILL OF LADING/AIR BILL NO.
Eberline Services SEE PTR SEE PTR 277/ 7 4 33 30 yli-
JJIATRIX* | pOSSIBLE SAMPLE HAZARDS/ REMARKS PRESERVATION HOSpH | HIERRIM B e
BLaDrun Contains Radioactive Material at concentrations |
Liquids that may or may not be regulated for HOLDING TIME 6 Months 6Months | 6 Months 6 Months
DS=Drum transportation per 49 CFR / IATA Dangerous
Solids | Goods Regulations but are not releasable per G/P G/P G/P G/P
(L)=L$qlum DOE Order 5400.5 (1990/1993) TYPE OF CONTAINER | i
= ﬂ_ { |
S=Soil 2 1 1 4
SE=Sediment NO. OF CONTAINER(S)
e i 1000mL 125mL 125mL 1000mL
V=Vegetation m m
Vevegeln VOLUME
WI=Wipe - £3: 14: = .
X=Other SPECIAL HANDLING AND/OR STORAGE SAMPLE ANALYSIS T - R e i
Photor
{]odinrglﬁ};
o
<1 SAMPLE NO. MATRIX* SAMPLE DATE | SAMPLE TIME
R
C_Bh26RM6 WATE I '“?_C)' i \ OC‘ 3 S~
AN
o
CHAIN OF POSSESSION SIGN/ PRINT NAMES SPECIAL INSTRUCTIONS B
RELINQUISHED BY/REMOVED FROM DATE RECEIVED BY/STORED IN 7‘ Anar:es ]{.;oi?I grea]iesft(iRt[:ughSa};gCtenzauon and Mon’torlng samphng and
Bl [T =0 500 WOV |3 S50 R4 | <20- 1y /ey Analysis Gl app
RECEIVED BY/STORE DATE/TIME

m.mqmsum wy&nov:w DATE/TIME
L loe-it p) so

Do (e Al

AT P

REL%ZISHED awamo%ﬁ DATE/TIME RECEIVED BY/STORED IN DATE/TIME
Rl O] 5 2 rFEY EX
RELINQUISHED BY/REMOVED FROM DATE/TIME RECEIVED BY/STORED IN DATE/TIME
fd— A
RELINQUISHED BY/REMOVED FROM DATE/TIME RECEIVED BY/STORED IN DATE/TIME .
M UAT: oj2g|i gD o
| RELINQUISHED BY/REMOVED FROM l DATE/TIME RECEIVED w;maenpn \ nxremas ; Q } f ;
RELINQUISHED BY /REMOVED FROM DATE/TIME RECEIVED BY/STORED IN DATE/TIME ‘ :
LABORATORY | RECEIVEDBY TITLE e !
SECTION
FINAL SAMPLE | DISPOSAL METHOD DISPOSED BY - DATE/TIME |
DISPOSITION

A-6003-618 (REV 2)

8/1 10 ZG| ebed
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CH2MHill Plateau Remediation Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F10-226-196 ] PAGE 1 OF 1
COLLECTOR COMPANY CONTACT | TELEPHONE NO. PROJECT COORDINATOR aktn |
. | PRICE CODE N |
?@yoﬂ LWy DYEKMAN, DL {21 G 0.2 373-2530 (?4 (610 RADLOFF, AW TURNAROUND |
..... |
SAMPLING LOCATION ' PROJECT DESIGNATION SAF NO. AIR QUALITY  [] a5 Dga\'s [45 |
s |
€8244 (199-85-8); 1-014 DUP 100 Area Remedial Investigation/Feasibility Analysis - 100-BC Groundwater | F10-226 ¥ '
ICE CHEST NO. FIELD LOGBOOK NO. ACTUAL SAMPLE DfP‘I‘H | coa METHOD OF SHIPMENT
eWe 02 008 H.&\,, ]\\ N4Ss ]b/L/) Q. Y | 300078ES10 FEDERAL EXPRESS
| SHIPPED TO OFFSITE PROPERTY NO. BILL OF LADING/AIR BILL NO.
|
| Eberline Services SEE PTR SEE PTR B M 43-</353-) ¥6L
A WATRIX™ | POSSIBLE SAMPLE HAZARDS/ REMARKS PRESERVATION 03 topH | HNGEAs 1 Mk e
| D[,Emm Contains Radioactive Material at concentrations | |
| Liquids that may or may not be regulated for - HOLDING TIME 6 Months 6 Months 6 Months 6 Months
DS=Drum transportation per 49 CFR / IATA Dangerous i
Solids Goods Regulations but are, leasable per ap G/P G/P G/P
Letigwd DOE Order 5400.5 (1990/ TYPE OF CONTAINER _
S=Sail i 2 1 1 4
SE=Sediment NO. OF CONTAINER(S)
T=mssge o 1000mL 125mL 125mL 1000mL
V=Vegetation m m m
Wi VOLUME
WI=Wipe el E3: Y : %
X=Other SPECIAL HANDLING AND/OR STORAGE SAMPLE ANALYSIS NS | | L
Qodne129);
g SAMPLE NO. MATRIX* SAMPLE DATE | SAMPLE TIME |-
—
86RM7 !. WATER ]...20, ‘ ) Dc‘g S
)
AN
o
CHAIN OF POSSESSION SIGN/ PRINT NAMES SPECIAL INSTRUCTIONS
*% 1 i
Ty Ny Mooy OPYEe BUC Lyt M
ﬁr”‘ / )20 ) } 1500 ML(D\-{ 1D S \ - ') ) )\'750 Samplin ann-i Analysis GKI applies to this SAF 2
RELINQUISHED BY/REMDVED FROM DATE/TIME RECEIVED BY/STORED IN DATE/TIME ping Y PP '
- - —
5S e R (2000 OTSS™ | pu[6 fo /M/w v o7 ST
24 SHED BY/REMOVED }9 DATE/TIME -~ | RECEIVED BY/STORED IN DATE/TIME
ﬁ ~— i /".2(—-//&73/ EEE P &
RELINQUISHED BY/REMOVED FROM DATE/TIME RECEIVED BY/STORED IN DATE/TIME
L 2, i . 2
RELINQUISHED BY/REMOVED FROM _ DATE/TIME RECEIVED BY/STORED IN m Lgiﬁmne b { ; : {
Lps T AT ol yy 6353 a3 i
RELINQUISHED BY/REMOVED FROM | DATE/TIME RECEIVED BY/STORED IN [ ‘" DATE/TIME
RELINQUISHED BY/REMOVED FROM DATE/TIME RECEIVED BY/STORED IN DATE/TIME

RECEIVED BY

LABORATORY TITLE DATE/TIME
SECTION

FINAL SAMPLE DISPOSAL METHOD DISPOSED BY DATE/TIME

DISPOSITION

A-6003-618 (REV 2)

8/1 10 ¢G| ebed



i. CH2MHill Plateau Remediation Company

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

‘OO gamPLE NoO.

o 'MATRIX* “SAMPLE DATE
7500 WATER Yy

i s RS

AN

o

| CHAIN OF POSSESSION SIGN/ PRINT NAMES

RELINQUISHED BY/REMOVED FROM DATE/TIME RECEIVED BY}?TORED IN : DATE/TIME

R, Crod [R (Cawnw j~20-11 1220 |MO=-HI3 550-RY _|~20-11 0 |
| RZUNQUISHED wfREMOVED FROM DATE}'T[ME RECEIVED BY/STORED IN DATE/TIME
LS e R Lgen. 67237 /’4ZA e Jiiint o271
REI.IN?JISHED B‘HREMOVED FROM DATE/TIME ‘|, RECEIVED BY/STORED IN D_&T_E]'_I'IME

-"f» lniy-rs 5724 | PP EL X SR

hEI.lNQUISHED BYIREMOVED FROM DATE/TIME RECEIVED BY/STORED IN * DATE/TIME

i

I‘ RELINQUISHED BY /REMOVED FROM DATE/TIME RECEWED BY)'FI'ORED IN DATE/TIME

5 ‘ \ N

] _ 8% t2gl() 330
| RELINQUISHED BY/REMOVED FROM DATE/TIME nzcenﬁsﬁb_wsronso IN ' OATE/TIME

]
i RELINQUISHED BY/REMOVED FROM DATE/TIME RECEIVED BY/STORED IN DATE/TIME

SPECIAL INSTRUCTIONS

** “The laboratory is to report all TICs for Method 8260.00** The CACN
for all analytical work at WSCF laboratory is 401736ES20.00** The 100
Area S&GRP Characterization and Monttorlng Sampling and Analysis GKI
applles to this SAF.

7 ORIGINAL®

¢

' LABORATORY | RECEIVED BY TITLE DATE/TIME

| SECTION
FINAL SAMPLE DISPOSAL METHOD DISPOSED BY DATE/TIME |
DISPOSITION

A-6003- 618{01‘!06)

8/l 1o G| ebed

| F10-226-319 |PAGE 1 OF 1
| COLLECTOR COMPANY CONTACT | TELEPHONE NO. . PROJECT COORDINATOR | DATA
o :. - PRICECODE 7N
Crow DYEKMAN, DL 450 2 | 373-2530 (-'-H co DYEKMAN, DL TURNAROUND
SAMPLING LOCATION PROJECT DESIGNATION SAF NO. AR QUALITY [ 45 93;5 /45
C7785 (199-B3-51); 1-013 100 Area Remedial Invesﬁgatjcn!Feasibility Analysis - 100-BC Groundwater | F10-226 L
ICE CHEST NO. | FIELD LOGBOOK NO. | ACTUAL SAMPLE DEPTH coa METHOD OF SHIPMENT
(-wo-0"7-0¢ 1 HNF-N-5%5 |5 gq (p 300078ES10 FEDERAL EXPRESS
SHIPPED TO OFFSITE PROPERTY NO. BiLL OF LADING/AIR BILL NO. ' o T
Eberline Services SEE PTR | SEEPTR Y 7 90 % 7-} 7Y 7 a,cz__
L MATRIX" | POSSIBLE SAMPLE HAZARDS/ REMARKS PRESERVATION HNO3 topH | None None
. | BLeprum E}ontains Radioactive E!aterialI ated cofncentrations, . : | L
Liquids | at may or ma\',' not be regu at Jor 6 Months ﬁ Months 6 Months
DS=Drum transportation per 49 CFR / IATA Dangerous HOLDING TIME ) |
Solids Goods Regulations but are not releasable per T ) Tem G/p Taw
l;lgqluid DOE Order 5400.5 (1990/1993) TYPE OF CONTAINER |
=L ' - L . I S U L ———
S=Soil . 2 1 [ 4
SE=Sediment NO. OF CONTAINER(S)
vy 1000mL 125ml 1000mL
V=Vegetation m m m
W=Water VOLUME
WI=Wipe — o - Nickel63; | Carbon-14; 1129 (Low- |
X=Other SPECIAL HANDLING AND/OR STORAGE SAMPLE ANALYSIS energy Photon) |
i | {Iodine-129}; i
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Rev. 0, Chg. 0

Published Date: 08/16/10

GRP-GD-002

Data Validation for Radiochemical Analyses
Effective Date: 08/16/10

Page 84 of 101

Appendix B - Radiochemical Data Validation Checklist

RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION
LEVEL:

A

©

D

PROJECT: 100 Area RI/FS

DATA PACKAG

E: VSR11-036

VALIDATOR: Eyda Hergenreder

LAB: WSCF, Eberline

DATE: 03-29-2011

SDG: WSCF111428, H4502

ANALYSES PERFORMED

Gross Alpha/Beta X

Strontium-90

X

Technetium-99

X

Alpha Spectroscopy

Gamma Spectroscopy X

Total Uranium X

Radium-22

Tritium X

c14 X

129 X

Ni 63

X

SAMPLES/MATRIX Water samples
SDG WSCF111428: B26RV3, B26RV4

SDG H4502: B26RM6, B26RM7, B27500

1. Completeness

Technical verification fOrms PresSent? ... Yes N/A
Comments: None

2. Initial Calibration (Levels D, E)

Instruments/detectors CaliDrat@a? ......ooeu e e e e eees Yes No

Initial calibration acceptable? ... i Yes

No

StANAards NIST traCeaDI? ... et Yes No
Standards EXPIrEA? ........eeiiieieee et a e Yes No

Calculation check acceptable?....... ... Yes

No

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

Before each use, ensure this copy is the most current version.
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Data Validation for Radiochemical Analyses

Published Date: 08/16/10 Effective Date: 08/16/10
Comments:

3. Continuing Calibration (Levels D, E).....oooueiiiiiieeeee ey N/A
Calibration checked within required freQUENCY? ........cooiiiiiiiiiiiii e Yes No N/A
Calibration check acceptable? ........ ... Yes No N/A
Calibration check standards traceable? ...........ccuueiiiiiiiiiii e Yes No N/A
Calibration check standards eXpired? ........ooo e Yes No N/A
Calculation check acceptable?........ ... e Yes No N/A
Comments:

4. Background Counts (LEVEIS D, E) .....ueeiiiiiiiiiiiieee e N/A
Background Counts checked within required freQuenCy? ........ccceevviiieeiiiiieec i, Yes No N/A
Background Counts acceptable? ........c.oevi i Yes No N/A
Calculation check acceptable?...........oo i Yes No N/A
Comments:

Before each use, ensure this copy is the most current version.
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Published Date: 08/16/10 Effective Date: 08/16/10
5. Blanks (Levels B, C, D, E) ... e O N/A
Method blank analyzed within required freqUENCY?..........oeeeiiiiiiiiiii e No N/A
Method blank results acceptable?..............cccoiiiiiiii No N/A
Analytes detected in method DIanK?...........oooo e Yes N/A
Field DIank(s) @NAIYZEA? .......c.oueecececeeeeeeeeeee et en e Yes No
Field blank results acceptable? ...... ..o Yes No
Analytes detected in field BIANK(S)?...........oveeee oo, Yes No
Transcription/Calculation Errors? (Levels D, E)...cooceeeiieiieiiiii e Yes No @

Comments: None

6. Laboratory Control Samples or Blank Spike Samples (Levels C, D, E) ......cooviiiiienennns O N/A
LCS /BSS analyzed within required freqQUeNCY? ..........coocveiiiiiieiniiieeeieee e @ No N/A
LCS/BSS recoveries acceptable? No N/A
LCS/BSS traceable? (LeVels D,E) ... Yes No
LCS/BSS expired? (LeVels D,E)....cooo e Yes No
LCS/BSS levels correct? (Levels DyE) ... Yes No im
Transcription/Calculation Errors? (Levels D, E)....oocuueiiiiiiiiii e Yes No

Comments: None

Before each use, ensure this copy is the most current version.
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7. Chemical Carrier Recovery (Levels C, D, E) ..ooevreiiiiiiieieeee e O N/A
Chemical Carfier addEa? ..........c.cueveueiceerceeeeceeieeee e seeae s, Yes)No N/A
Chemical reCOVErY aCCEPLADIE? ...........o.oviveeeeeeeeeeeeeeeeeeeeee e Yes (NoON/A
Chemical carrier traceable? (Levels D, E ) ..o Yes No
Chemical carrier expired? (Levels D, E) ...coooiiiiiiiiie e Yes No
Transcription/Calculation errors? (Levels D, E) ..o Yes No @
Comments:

SDG H4502: B26RM7 nickel carrier %R = 114%

8. Tracer Recovery (Levels C, D, E ). O N/A
Tracer added?.........ooiiiii No N/A
Tracer recovery acceptable?....... .o No N/A
Tracer traceable? (LeVEIS D, E ) oo Yes No
Tracer expired? (LeVelS D, E) ..o Yes No
Transcription/Calculation errors? (Levels D, E) ... Yes No @

Comments: None

Before each use, ensure this copy is the most current version.



Page 160 of 178

Rev. 0, Chg. 0 GRP-G D-002 Page 88 of 101

Data Validation for Radiochemical Analyses
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9. Matrix Spikes (LEVEIS C, D, E)..uuureiiiieeiiiiiieee e e e O N/A
MALFiX SPIKE ANAIYZEA?........veeeeeeeeeeeeeereeeeeeeeeeeeeeeeeeeeeeseeeeeeeseeeeeesseseesseeeseseeeeeneee No N/A
Spike recoveries acceptable? ........ ... No N/A
Spike source traceable? (Levels D, E) ... Yes No
Spike source expired? Levels D, E) ... Yes No
Transcription/Calculation Errors? (Levels D, E)......ooeooiiiii e Yes No @

Comments: None

10. Duplicates (Levels C, D, E) ..o O N/A
Duplicates Analyzed at required freQUENCY? ......ocuuiiiiiiiiiiiieeeiee e No N/A
RPD Values Acceptable? ... No N/A
Transcription/Calculation Errors? (Levels D, E).....c.oovvveoeeeeeeeeeeeeeeeeeeeeseen, Yes No QN/A)

Comments: None

Before each use, ensure this copy is the most current version.
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11. Field QC Samples (LeVEIS C, D E) .uveeieieeieiiieieeee e O N/A
Field duplicate sample(s) analyZed? ... No N/A
Field duplicate RPD values acceptable? .............ccccoviiriiiiiiiiinic e No N/A
Field split sample(s) analyzed? ...........ooo e Yes No @
Field split RPD values acceptable?.............cccooiiiiiiiiii e Yes No@
Performance audit sample(s) analyzed? ... Yes No @
Performance audit sample results acceptable? ... Yes No@

Comments: None

12. Holding Times (All levels)

Are sample holding times acceptable?..........cceweveveveeeeeceeeeeeeeeeee e, No N/A
Comments: None

13. Results and Detection Limits (All LEVEIS )..coeoieiieiiiiiiiei e O N/A
Results reported for all required sample analysSes?.........ccovveviciiiiiiiieec e No N/A
Results supported in raw data?(Levels D, E) ......occuiviiiiiiiiieeeeee e Yes No
Results Acceptable? (LeVEIS D, E) .......oocucuieieeeeeeeeeeeeeeeeeeeeeee e even s Yes No V/A)
Transcription/Calculation errors? (Levels D, E) ......coooiiiiiiiiiiiiiieiieee e Yes No V/A)
MDA's meet required detection lIMitS? ..........ueeiiiiiii i Yes N/A
Transcription/calculation errors? (Levels D, E)....ooooeuiiiiiieeeiieeee e Yes No @
Comments:

MDCs > CRDLs for associated non-detect sample results

WSCF111428: Cs-134 CRDL = 15 pCi/L, B26RV3 MDC = 87 pCi/L, B26RV4 MDC = 51 pCi/L
Eu-155 CRDL = 50 pCi/L, B26RV3 MDC = 54 pCi/L
Be-7 CRDL = 50 pCi/L; B26RV3 MDC = 180 pCi/L; B26RV4 MDC = 97 pCi/L

H4502: 1-129 CRDL = 1 pCi/L; B26RM6 MDC = 3.3 pCi/L; B26RM7 MDC = 3.2 pCi/L; B27500 MDC = 3.2 pCi/L

Before each use, ensure this copy is the most current version.
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EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H4502

7400-005 Method Blank
METHOD BLANK
SDG 7400 Client/Case no CHPRC SDG _H4502
Contact N. Joseph Verville Contract No. 33677
Lab sample id S101269-05 Client sample id Method Blank
Dept sample id 7400-005 Material/Matrix WATER
SAF No F10-226
RESULT 20 ERR MDA RDL QUALI -
ANALYTE CAS NO pCi/L (counT) pCi/L pCi/L FIERS TEST
Carbon 14 14762-75-5 -36.4 47 80.6 200 5] c
Nickel 63 13881-37-8 0.710 b W 2.89 15.0 U NI L
Iodine 129 15046-84-1 -0.945 2.6 339 5.00 U E
Total Uranium (ug/L) 7440-61-1 0 0.011 0.025 100 U UurT
QC-BLANK 77209
Lab id EBRLNE
Protocol CHPRC
METHOD BLANKS Version Ver 1.0
Page 1 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 8 Report date 03/11/11
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EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H4502
7400-004 Lab Control Sample

LAB CONTROL SAMPLE

SDG 7400 Client/Case no CHPRC SDG_H4502
Contact N. Joseph Verville Contract No, 33677
Lab sample id $101269-04 Client sample id Lab Control Sample
Dept sample id 7400-004 Material/Matrix WATER

SAF No F10-226

RESULT 2g ERR MDA RDL QUALI~ ADDED 20 ERR REC 3o LMTS PROTOCOL
ANALYTE pCi/L {COUNT) pCi/L pCi/L FIERS TEST pCi/L pCi/L % (TOTAL) LIMITS
Carbon 14 12600 130 83.2 200 C 12000 480 105 83-117 80-120
Nickel 63 124 B 2.76 150 NI_L| 216 8.6 90 83-117 80-120
Iodine 129 252 7.8 3.70 5.00 I 232 5.3 109 67-133 80-120
Total Uranium (ug/L) 72.5 8.6 0.246 1.00 u_T 82.5 3.3 88 81-117 80-120

QC-LCS 77208

Lab id EBRLNE
Protocol CHERC

LAB CONTROL SAMPLES Version Ver 1.0
Page 1 Form DVD-LCS

SUMMARY DATA SECTION Version 3.06
Page 9 Report date 03/11/11
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EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H4502

T7400-006 B26RMb6
DUPLICATE
SDG 7400 Client/Case no CHPRC SDG_H4502
Contact N. Joseph Verville Contract No. 33677
DUPLICATE ORIGINAL
Lab sample id S101269-06 Lab sample id 5101269-01 Client sample id B26RMé
Dept sample id 7400-006 Dept sample id 7400-001 Location/Matrix C8244 (199-B5-8) ;I-014 WATER
Received 01/25/11 Collected/Volume 01/20/11 09:35 6.25 L
Custody/SAF No F10-226-399 F10-226
DUPLICATE 20 ERR MDA RDL QUALI - ORIGINAL 20 ERR MDA QUALI- RPD 30 DER
ANALYTE pCi/L (COUNT) pCi/L pCi/L FIERS TEST pCi/L (COUNT) pCi/L FIERS % TOT o
Carbon 14 -2.42 34 57:9 200 u C -4.52 32 54.2 u = 0.1
Nickel 63 0.318 1.6 2.74 15.0 u NI L 0.071 1.6 2.73 u - 0.2
Todine 129 -1.63 2.6 335 5.00 u I -0.802 2.5 3.32 g = 0.5
Total Uranium (ug/L) 1.26 0.14 0.025 1.00 U_T 1.24 0.14 0.025 2 24 0.2
QC-DUPH#1 77210 100 Area Remedial Investigation/Feasibility Analysis -
100-BC Groundwater
Lab id EBRLNE
Protocol CHPRC
DUPLICATES Version Ver 1.0
Page 1 Form DVD-DUP
SUMMARY DATA SECTION Version 3.06
Page 10 Report date 03/11/11
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EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H4502

7400-007 BZ26RM7
MATRIX SPIKE
SDG 7400 Client/Case no CHERC SDG_H4502
Contact N. Joseph Verville Contract No. 33677
MATRIX SPIKE ORIGINAL
Lab sample id S$101269-02 Client sample id B26RM7

Lab sample id S101269-07
Dept sample id 7400-007

Dept sample id 7400-002

Received 01/25/11

Location/Matrix
Collected/Volume
Custody/SAF No

€8244(199-B5-8) ;I1-014DUP WATER

01/20/11 098:35 6.25 L

F10-226-196 F10-226

SPIKE 20 ERR MDA RDL QUALI- ADDED 20 ERR ORIGINAL 20 ERR REC 30 LMTS PROTOCOL
ANALYTE pCi/L (COUNT} pCi/L pCi/L  FIERS TEST pCi/L pCi/L pCi/L {COUNT) % (TOTAL) LIMITS
Carbon 14 24800 270 82.3 200 X [s) 23900 960 3.66 33 104 83-117 60-140

QC-MSH2 77211

MATRIX SPIKES
Page 1
SUMMARY DATA SECTION
Page 11

100-BC Groundwater

100 Area Remedial Investigation/Feasibility Analysis -

14 of 40

Lab id EBRLNE
Protocol CHPRC

Version Ver 1.0

Form DVD-MS

Version 3.06

Report date 03/11/11




Test I Matrix WATER
SDG 7400

Contact N. Joseph Verville

EBERLINE

SAMPLE DELIVERY GROUP H4502

LAB METHOD SUMMARY

Page 176 of 178

SERVICES/RICHMOND

IODINE 129 IN WATER

Client CHPRC

Contract No.

33677

Contract SDG H4502

GAMMA SPECTROSCOPY

RESULTS
LAB RAW SUF-
SAMPLE ID TEST FIX PLANCHET CLIENT SAMPLE ID Iodine 129
Preparation batch 7294-029
8101269-01 7400-001 B26RM& u
8101269-02 7400-002 B26RM7 4]
8101269-03 7400-003 B27500 U
8101269-04 7400-004 Lab Control Sample ok
5101269-05 T400-005 Method Blank u
5101269-06 7400-006 Duplicate (S101269-01) - 4]
Nominal values and limits from method RDLs (pCi/L) 5.00
METHOD PERFORMANCE
LAB RAW SUF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANATL-
SAMPLE ID TEST FIX CLIENT SAMPLE ID pCi/L L FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 7294-029 20 prep error 19.4 % Reference Lab Notebook No. 7294 pg. 29
5101262-01 BZ6RM6 332 0.500 87 400 29 02/18/11 02/18 GRB-221
5101269-02 B26RM7 3.24 0.500 80 400 29 02/18/11 02/18 GRB-222
$101269-03 B27500 3.20  0.500 86 400 29 02/18/11 02/18 GRB-223
5101269-04 Lab Control Sample 3.70 0.500 93 400 02/18/11 02/18 GRB-224
5101269%-05 Method Blank 3.3%9 0.500 92 400 02/18/11 02/18 GRB-225
S510126%-06 Duplicate (8101269-01) 3.35 0.500 87 400 29 02/18/11 02/18 GRB-227
Mominal values and limits from method 5.00 0.500 40-110 200 100 180
PROCEDURES REFERENCE I12% SEP_LEPS_GS AVERAGES + 2 SD MDA 3.37 o+ 0.355
SPP-007 Aquecus Sample Receipt by Chemistry Laboratory, FOR 6 SAMPLES YIELD + 9
rev 1
SPP-062 Sample Aligucting, rev 1
CP-530 Iodine-129 Purification, rev 6
Lab id EBRLNE
Protocol CHPRC
METHOD SUMMARIES Version Ver 1.0
Page 1 Form DVD-LMS
SUMMARY DATA SECTION Version 3.06
Page 15 Report date 03/11/11
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SDG 7400

Test C Matrix WATER

Contact N, Joseph Verville

Page 177 of 178

EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H4502

LAB METHOD SUMMARY
CARBON 14 IN WATER
LIQUID SCINTILLATTION COUNTING

Client CHERC

Contract No.

33677

Contract SDG H4502

RESULTS
LAB RAW SUF-
SAMPLE ID TEST FIX PLANCHET CLIENT SAMPLE ID Carbon 14
Preparation batch 7294-029
5101269-01 7400-001 B26RM6 u
5101269-02 T400-002 B26RM7
5101269-03 7400-003 B27500 U
5101269-04 7400-004 Lab Control Sample ok
5101269-05 7400-005 Method Elank U
8101269-06 T7400-006 Duplicate (5101269-01) - U
5101269-07 7400-007 Spike (8101269-02) ok X
Nominal values and limits from method RDLs (pCi/L) 200
METHOD PERFORMANCE
LAB RAW SUF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
SAMPLE ID TEST FIX CLIENT SAMPLE ID pCifL L FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 7294-029 20 prep error 10.0 % Reference Lab Notebook No. 7294 pg. 29
5101269-01 B26RM6 54.2 0.0300 100 50 43 03/03/11 03/04 LSC-004
5101269-02 B26RM7 54.8 0.0300 100 50 43 03/03/11 03/04 LSC-004
5101269-03 B27500 58.0 0.0300 100 50 43 03/03/11 03/04 LSC-004
5101269-04 Lab Control Sample 83.2 0.0200 100 50 03/03/11 03/04 LSC-004
5101269-05 Method Blank 80.6 0.0200 100 50 03/03/11 03/04 LSC-004
5101269-06 Duplicate (5101269%-01) 57.9 0.0300 100 50 43 03/03/11 03/04 LSC-004
510126%-07 Spike {5101269-02) 82.3 0.0200 100 50 43 03/03/11 03/04 LSC-004
Nominal values and limits from method 200 0.0200 50 180
PROCEDURES REFERENCE Cl4_CHEM_LSC AVERAGES + 2 SD MDA _67.3 + 27.8
CP-241 Carbon-14 in Aquecus Samples, rev 8 FOR 7 SRMPLES YIELD _100 E3 0
Lab id EBRLNE
Protocol CHERC
METHOD SUMMARIES Version Ver 1.0
Page 3 Form DVD-LMS
SUMMARY DATA SECTION Version 3.06
Page 17 Report date 03/11/11
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SDG 7400

Test NI L Matrix WATER

Contact N. Joseph Verville

Page 178 of 178

EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H4502

LAB METHOD SUMMARY

NICKEL-63 IN LIQUID

LIQUID SCINTILLATION COUNTING

Client CHPRC

Contract No.

33677

Contract SDG H4502

RESULTS
LAB RAW SUF-
SAMPLE ID TEST FIX PLANCHET CLIENT SAMPLE ID Nickel 63
Preparation batch 7294-029
8101269-01 7400-001 B26RME u
5101269-02 7400-002 B26RM7
5101269-03 7400-003 B27500 g
5101269-04 7400-004 Lab Control Sample ok
5101269-05 T7400-005 Method Elank u
5101269-06 7400-0086 Duplicate (5101269-01) +* 4]
Nominal wvalues and limits from method RDLs (pCi/L) 15.0
METHOD PERFORMANCE
LAB RAW SUF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAT-
SAMPLE ID TEST FIX CLIENT SAMPLE ID pCi/L L FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 7294-029 20 prep error 11.2 % Reference Lab Notebook No. 7294 pg. 29
8101269-01 B26RM6 2.73 0.500 101 50 42 03/02/11 03/03 LSC-004
8101269-02 B2&6RM7 2.40 0.500 _1l14 50 43 03/02/11 03/04 LSC-004
5101269-03 B27500 2.75 0.500 101 50 43 03/02/11 03/04 LSC-004
5101269-04 Lab Control Sample 2.76 0.500 99 50 03/02/11 03/03 LSC-004
5101269-05 Method Blank 2.89 0.500 a5 50 03/02/11 03/03 LSC-004
5101269-06 Duplicate (5101269-01) 2.74 0.500 101 50 42 03/02/11 03/03 LSC-004
Nominal values and limits from method 15.0 0.500 40-110 50 180
PROCEDURES REFERENCE NI&3_LSC AVERAGES + 2 5D MDA 2.71 % 0.327
SPP-040 Environmental Water Dissolution, rev 2 FOR 6 SRMPLES YIELD _102 + 13
CP-280 Nickel-63 Purification, rev 5
Lab id EBRLNE
Protocol CHERC
METHOD SUMMARIES Version Ver 1.0
Page 4 Form DVD-LMS
SUMMARY DATA SECTION Version 3.06
Page 18 Report date 03/11/11
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