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Attachment 1
Narrative

Sample Delivery Group WSCF20031650
Sample Matrix Soil
Sample Visual Brown
SAF Number F03-020
Data Deliverable Summary Report

Introduction

One (1) soil sample (B183MO) from GPP was received at the WSCF Laboratory on December 11,
2003. The sample was analyzed for those analytes indicated on the attached copy of the chain of
custody (COC) form in accordance with the Groundwater Protection Program- Letter of
Instruction, referenced in the cover letter.

The narrative (Attachment 1) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 2)
includes analytical results, a comment report detailing method abnormalities, tentatively
identified peaks if applicable, method references, and Laboratory QC information. Copies of the
chain of custody and Request for Sample Analysis forms are included as Attachment 3.

Analytical Methodolo2y for Requested Analyses

* ICP-MS Metals by EPA Method 200.8. Analytical work was performed with no
deviations to the approved method.

" Semi-VOA's by EPA SW-846 Method 8270B. Analytical work was performed with no
deviations to the approved method.

* WTPH-D by WDOE Method NWTPH-Dx. Analytical work was performed with no
deviations to the approved method.

* IC Anions and Ammonium by EPA SW-846 Method 300.0 and 300.7. Analytical work
was performed with no deviations to the approved method for Ammonium, but a
deviation was required for the Anions (see comments below).

" The pH by EPA Method 150.1. Analytical work was performed with no deviations to the
approved method.

" Percent Solids by EPA Method 160.3. Analytical work was performed with no deviations
to the approved method.

* Cyanide by EPA SW-846 Method 9010. Analytical work was performed with no
deviations to the approved method.
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* All RadChem analyses (AEA's, GEA) were run by internal WDOE accredited WSCF
procedures. Analytical work was performed with no deviations to the approved method.

Comments

ICP-MS Metals - The hold time(s) for this analysis was met. A Laboratory Control Sample,
Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP
Letter of Instruction. See page(s) 2-26, and 2-27 for QC details. Analytical Note: Estimated
Chromium result due to low preparation Blank and low LCS recovery. High Cadmium LCS
recovery, but sample result was less than detectable so no flag issued. All other LCS recoveries
are within manufacturers specifications.

Semi-VOA's - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter
of Instruction. See page(s) 2-18 through 2-23 for QC details. Compounds listed on the tentatively
identified peak report with an "N" qualifier have been identified with the program used to
interpret the raw data.

WTPH-D - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter
of Instruction. See page(s) 2-13 and 2-14 for details. Analytical Note: The surrogate, o-terphenyl,
recovery was 65% in matrix spike sample B183M8MSD. The lower control limit is 70%. The
diesel recovery in B183M8MSD is 101%. All other QC parameters are within control limits.

IC Anions - The client requested hold time(s) for this analysis was not met. The client was
notified and requested WSCF to continue with this analysis. A Laboratory Control Sample,
Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP
Letter of Instruction. See page(s) 2-15 and 2-16 for QC details. Analytical Note: Chloride,
Sulfate and Nitrate-N detected, but at concentrations less than that of the lowest calibration level.

NH4 - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix Spike
and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter of
Instruction. See page(s) 2-24 for QC details. Analytical Note: Potential sodium interference with
Ammonium-N. Also while Ammonium-N was detected, the concentration is less than that of the
lowest calibration level.

Percent Solids - Semi-VOA's and WTPH-D analytical results were corrected for percent solids.
All other analytical results were reported for the sample as received.

CN - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix Spike
and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter of
Instruction. See page(s) 2-12 for QC details.

RadChem - There are no hold times associated with these WDOE accredited methods. A
Laboratory Control Sample and Duplicate were analyzed with each delivery group per the GPP
Letter of Instruction. See page(s) 2-17, 2-25, 2-28, 2-29, and 2-30 for QC details. Analytical
Note: The Sample and Duplicate for Am-241 have poor RPD, but activity is below detection
level. The Np LCS recovery is low at 54.0%. This is attributed to a slight excess of ascorbic acid

2

1-2



which can occur in the LCS due to low iron levels and which causes retention of Np during
separation. This effect did not occur with the samples as evidenced by the spike recoveries (A
spike was added to the MS and MSD with recoveries of 97.2% and 106.1% respectively, limits
for the spike are 75-125%.). All other QC was acceptable (the Np preparation Blank has a
negative result and Duplicate RPD high, but sample activity is below detection level) therefore
no flags will be issued for Np. See page(s) 3-3, 3-4 and 3-5 for more detailed information on the
Np issue.

Radiochemical Tracer Percent Recovery

Sample Number Isotope Blank LCS Sample Duplicate
B183MO U 78.03% 68.38% 61.69% 67.81%

Pu 83.71% 85.33% 75.94% 84.94%

Am 68.48% 68.93% 72.09% 81.37%

This Summary Report is in compliance with the SOW, both technically and for completeness.
Release of the data contained in this hard copy report has been authorized by the WSCF
Laborato % ytical Manager and Client Services, as verified by the following signature.

Troy Dale
WSCF Production Control

Abbreviations
Hg - mercury
IC - ion chromatography
ICP - inductively coupled plasma
ICP/AES - ICP/atomic emission spectroscopy
ICP/MS - ICP/mass spectrometry
Total U - total uranium
AT/TB - total alpha/total beta
ABA - Alpha Energy Analysis
WTPH-G -Total Hydrocarbons-Gasoline

Am - americium
Cm - curium
Pu - plutonium
Np - neptunium
GEA - gamma energy analysis
H3 - Tritium
Sr - Strontium 89, 90
WTPH-D - Total Hydrocarbons-Diesel
TSS -Total Suspended Solids
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WSCF
ANALYTICAL RESULTS REPORT

for

Ground Water Protection Program

Richland, WA 99352

Attention: Steve Trent

Analytical:

Client Services:

All results are reported on an "as received' basis unless otherwise noted in the comment section.

Confidentiality Notice: The information contained in this report is privileged and confidential information intended only for the use of the addressee. If the reader of this report is not the intended
recipient, or the employee or agent responsible to doliver it to the intended recipient, you are hereby notified that any dissemination, distribution or copying of this communication is strictly
prohibited. If you have received this communication in error, please notify us immediately by telephone at (609) 373-7020.

Contract#: FH-EIS-2003-MEM-001
Report#: WSCF20031650
Report Date: 21-jan-2004
Report WGPPIver. I
Ground Water Protection Program Page



WSCF
ANALYTICAL RESULTS REPORT

Attention: Steve Trent Group #: WSCF20031650
Project: F03-020: F03-020

WSCF
Sample # Client ID CAS # Test Performed Matrix Method RQ Result Unit DF MDL. Analyze Sample Receive

Organic
W030001150 B183MO TRENT 100-02-7 4-Nitrophenol SOIL LA-523-456 U < 700 ug/kg 1.00 7.0e+02 12/30/03 12/11/03 12/11/03

w?QQ.Q 1) iM03M TRENT 106-46-7 1.4-Dichlorobnzene SOIL tA1 523-456 . <. . 340 ug/kg 1)00 34e+ 02 > 12/3003 12i/.03 12/11/03

W030001 153G B1S3MO TRENT 108-95-2 Phoeo SOIL LA 523-456 U < 110 n/kg 100 1..+02 12/30/03 12/11/03 1211/03

WS00p1150 i183MQ TRENT 120-82-1 1,2,4-Trihloroben.en SOIL LA 523<466 U - 320 .u/kg 1.00 32e+ 02 12/30/03 12/11/03 12/11/ 3

W030001 150 B183M: TRENT 121-14-2 2,41:-itrotoluene SOIL LA-523-456 U < 72.0 ug/kg 1.00 72 12/30/03 12/11/03 12/11/03

W030001150 812I3MO TRENT. 129200-0 Pyr on SOIL LA-s23-466 U < 72.0 Ug/kg 1.00 72 12/30/03 12/t/03 12/11/03

W030001150 BIS3MO TRENT 69-50-7 4-Cho o-3-methylphenol SOIL LA 523-456 U - 72.0 ug/kg 1.00 72 12/30/03 12/11/03 12/11/03

W -30001 160 BiSMO.T -ENT 621-64-7 N-N-trodi-n-dropy.nline SOIL LA-523-46 U < 72.0 ug/kg 1.00 . 72 12/30/03 1 2/11103 1211 1!0

W030001 10 B183M TENT 83-32-9 Aenaphthene SOIL LA-523-456 U < 72.0 ug/kg 1.00 72 12/30/03 12/11/03 12/11/03

-W0QOOIS0 B183M0 TRENT 87-136-5 Pentahdomophnol SOIL LA-523-45 U < 320 uq/kq 1.00 . 3.2e+2 12/3003 12/11/03 1211/03

W03 0 11i0 B183MV10 TRENT 96-78 2-Chloph.n.1 SOIL LA-523-456 U < 160 ugkg 1.00 1 6 402 12/30/03 12/11/03 12/11/03

W--00QI 150 B183MQ TRE I 1 26-73-8 ributyl phosphate SOIL LA-523-456 : - 72.0 /k I.0072 12/30/03 12/11 /03 1211/03

W-3000l 150 B183MG TRENT TPHDIESEL Total Pet. II lyocabons Diesel SOIL NWTPH U < 4.00eH03 ug/kg 1,00 4.O.+03 12/23/03 12/11/03 12/ 1/03
W0300-1 10 183M0 TRENT T1K.ROSENE Krs.ene . SOIL NTPH U.. .4.00.+03 -ug-k 1.00 4..e+03 12/23/03 12/ 1/03 .12/11/03

MDL=Minimum Detection Limit
RQ=Result Qualifier

B - The analyte < the RDL but > = the IDUL/MDL (inorganic)
U - Analyzed for but not detected above limiting criteria,

E - Analyte is an estimate, has potentially larger errors

DF=Dilution Factor
* - Indicates results that have NOT been validated; + - Indicates more than six qualifier symbols

Report WGPP/ver. I
Ground Water Protection Program Page 2



WSCF
ANALYTICAL RESULTS REPORT

Attention: Steve Trent Group #: WSCF20031650
Project: F03-020: F03-020

WSCF
Sample # Client ID CAS # Test Performed Matrix Method RQ Result Unit DF MDL Analyze Sample Receive

Inorganic
W030001150 B183MG

W0300'.1150 BI83M

W030001150 83183MO

W>30001 1150 B183M:
W03000I15 6 183MG

W(O3OO0i 150 B183MG

WOa0l I15 -183M -

\03000 150 818SIM.

W030001150 183M

W030001150 B183M:

W030001 150 B183MO

W030001 150 B183M:

WO30001 150 B183MG

W030001150 183MG

W030001I50 8183MG

W03000I 1 .0 .183M.

WG00001 150 183M

W030001150 B183MO

TRENT

TRENT

TRENT

TRENT

TRENT

TB ENT

T RENT

TRENT.

TIEN r
TR EN

TR ENT

TRENT

TRENT

1TR.N

TRENT

TRENT

T :EN

TRENI

57-12-5

TS

PH

16984-48-8

16887-00-6

NO2-N
03N 0

14265-44-2

1480879-8

7440-43-9

7440-47-3

7440-50-8

7439-92-1

7440-02-0

7440-22-4

7440-61-1

7439-97- 6

Cyanide

Nitrogen in ammorium
Total solids

pH Measurement

Fluoride

Chloride

Nitrogen in Nitrite

Nitiogen in Nitrate

Phosphate

Sulfate

Cadmium

Chromium

Copper

Lead

Nickel

Silver

Ureanum

Mercury

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

LA-695-402

LA-043 1

LA-61 9-412

LA-212411

LA-533-41

Las6O-41 0.
LA-533-41 0

LA-53-4 10

LA-533-41 0

LA- 33-410

LA-506-41 2

LA-50541 2

LA-605-41 2

LA-50~41 2

LA-505-41 2
LA- 05-4 1 2

LA-505-41 2
LA-505-41 2

U < 0.200

BE 2.1

92.6

Mo
U - 1.10

B.......3.26

U - 0.912

B. 247.
68.6

B 719
UL < 0.920

EU < 2,76

10.6

U 1l.0

12.2

U. .< 184.

31.6

1. 02

MDL =Minimum Detection Limit
RQ=Result Qualifier

B The analyte < the RDL but > = the IDL/MDL (inorganic)

U - Analyzed for but not detected above limiting criteria.

E - Analyte is an estimate, has potentially larger errors

DF=Dilution Factor
* - Indicates results that have NOT been validated; + - Indicates more than six qualifier symbols

Report WGPP/ver. I
Ground Water Protection Program -- 3

mg/kg
md/k-g

PH

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

rng/kg

mg/kg

md/kg

mg/kg

*ig/kg.

mg/kg

mg/kg

m.;).g

1.00

42,00

1 .00

j1.00

48.00

48,00

48.00

48.00

48.00

48.00

9.20

9,20

9.20

9.20

9.20

9.20

9.20

9.20

0.20

0.19.

0.0

0.010

1.1

2.5

0.91

0.62

2.6

4.8

0.92

2.8

4.6

1 1
4.6

1.8

0.92

0.92

12/17/03

01/06)04

1 2/18/03

12/18/03

1 2/1 03

12/17/03

12/17/03

1 2/1 703

12/17/03

12/17/03

0 1/10/04

01/10/04

01 /1004

0 1/10/04

0 1/10/04

091/10104

01/10/04

01/10/04

12/11/03

1211/03

12/11/03

12/1103

12/11/03

12/11/03

12/I11/03

12/110O
12/11/03

12/11/03

12/11/03

12/11 /0

1 2/11/03

12/11/03

12/11/03

12/11/03

12/11/03

1211 03

12/11/03
12/11/03

12/11/03

1 2/1103

12/11/03

12/11103
12/11/03

12/11/03

12/11/03

.2/1103

12/11/03

12/11/03

12/11/03

12/11/03

12/11/03

12/11/03

12/11/03

1211/03

Page 3



WSCF
ANALYTICAL RESULTS REPORT

Attention: Steve Trent Group #: WSCF20031650
Project: F03-020: F03-020

WSCF
Sample # Client ID CAS # Test Performed Matrix Method RQ Result Unit DF MDL Analyze Sample Receive

Radiochemistry
WO30O01150 B1S3Mo TRENT 13994-20-2 Neptunium-237 SOIL LA-508-471 U 1.50e-03 pCi/g 1.00 0.014 01/09/04 12/11/03 12111/03
Wp301150 183M0 TRENT 9E8 Np-237by ALA Total Urag Error SOIL LA1508471 .015 pCi/g 1.00 0,0 01100/04 12111103 1211l/03
W030001150 B183MO TRENT 14596-10-2 Americium-241 SOIL LA-508-471 U 0.0200 pCi/g 1.00 0.063 01/08/04 12/11/03 12/11/03
W000t 115081183 TRENT ETC Am-31I by AEATotal Cntg Error SOIL LA-508-471 - 0,038 pCi/g I.00 0.0 0 12/11/03 12/11/03
WO30001 150 B183MO TRENT 14234-35-6 Antimony-1 25 SOIL LA-508-462 2.28 pCi/g 1 00 0.28 12/29/03 12/11/03 12/11/03
W030001150 810 TRENT F.T.C Sb-i2 Rel, Countrror (GEA- SOIL LA-508-462 0.40 pCi/g 1.00 .0 12/29/03 12/11/03 12/11/03
WO3000110 B3183MO TRENT 10198-40-0 Cuobalt-1O SOIL LA-508-462 J 0.0374 pCi/g 1 00 0.11 12/29/03 12/11/03 12/11/03
W030001150 B183MO TRENT ETC Go-60 Rel. Count Error (GEM SOIL LA-508-462 0062 pUN 1g00 0;0 12/29/03 12/11/03 12/1 1/03
W030001150 B183MO TRENT 1390-70-9 CErium-134 SOIL LA-508-462 U 2.90e-03 pCi/g 1.00 0.096 12/29/03 12/11/03 12/11/03
Wo30o01 160 B183MO TRENT E.TC Cs- 34 R.I. Count rror (SEA). SOIL LA-108-462 +- 0.029 pi/g 1.00 0.0 12/29/03 12/11/03 12/11/03
W030001150O B183MO TRENT 10046-97-3 Cesiumn-137 SOIL LA-508-462 7.87 pCi/g 1.00 0.10 12/29/03 12/11/103 12/11/03
W0O0001l150 8 183MG TRENT E'T.C Cs- 13 7 Re]. Coun~t Error (GEM . SOIL. .- A-508-402 I- 1.3 pCi/g 1.00 0.0 12/29/03 12/I1/03 12,11/03
W030001150 B183MO TRENT 14683-23-9 Europium-152 SOIL LA-5082-462 U -0.150 pCLg 1.00 0.27 12/29/03 1211/03 12/1 1/03
W030001 150o 1M TRENT ETC U-162 R., Count Error lGEA SOIL LA-508-462 0.19 pCi/g 1.00 0.0 12/29/03 12/11/03 12/11/03
W030001 150 B 183MG TRENT 15585-10-1 Europiumn-164 .SOIL LA-508-462 IU -0.0951 pCj/g 1.00 0.30 12/29/03 1211/03 12/1 1/03
W030001 160 B83MG TRENT F,T,C Eu- 154Rel. Couot Error (GEM) SOIL LA-508-462 +- 0.21 pCi/g . 1.00 0.0 12/29/03 12/11/03 1 2i1 1/03
W03000115O B83MG TRENT 14391-16-3 EUropium-i 15 SOIL LA-608-4 62 U 0.0502 p~l/g 1.00 0.29 12/29/03 12/11/03 12/111/03
WO0001160 31 813M0 TRENT F.T.C E.-165 Rel, Count Error IdEAl SOIL . LA-508-462 .4- 0.17 pCi/9 1.0o 0.0 12/29/03 12/11/03 12/ 11/03
W030001150 B183MG TRENT 15832-50-5 lin-126 Sol LA-50462 U 0.370 pCi/g 1.00 0.24 12/29/03 12/11/0 121li/O0
WQoooi1Eo. B~aSMO TRENT ET.C . Sn- 126 Ral. Count Error SGEAl . SOIL -A-508-462 4 0,18. pri/g too 0.0 12/29/03 12/11 1/03 12/1 1/03
W030001150 8183MG TRENT 13981-16-3 Plutonium-238 SOIL LA-58-471 U 0.0160 pCi/g 1.00 0.064 01/08/04 1211/03 12/11/03
W600150 13810 TRENT E.T,C Pu-238 by AEA Total Crdg Error SOIL LA.508-471 -- 0.038 pCi/g 1.00 0:0 01/08/04 12/11/03 1.211/03
W03000l160 B183MG TRENT PU-239/240 Pu-239/240 by AEA SOIL LA-508-471 0.360 pCilg 1.00 0.024 01/08/04 12/ 11/03 12/11/03
W030001150 BT8SMO TRENT ETC .. Pu-239/240 AEA Total Cntg Err SOIL 1LA-W087471 . ~ 0.11 poi/g 1,00 0.0 01/08/04 12/11/03 12/11/03
W0300013160 81831 TRENT U-233/234 Uranium 233/234 SOIL LA-508-471 7.80 pCi/g 1.00 6.4,03 01/07/04 12/11/03 1211/03
W000l= 150M 183M0 TRENT F.T.C -33/234 nt h Total Cnto ErrorganIE -AAn0yt-71 2.0 p /g 1.00 p0 0n1y07/04 12/11/03 12/11/03

MIDL=iMinimum Detection Limit B -The analyte < the ROL but > =the ODL/MOL (inorganic) E - Analyte is an estimate, has potentially larger errors -

RQ=Result Qualifier U - Analyzed for but not detected above limiting criteria.

DF=Dilution Factor
* - Indicates results that have NOT been validated; + - Indicates more than six qualifier symbols
Report WGPP/ver. 1
Ground Water Protection Program Page 4



WSCF
ANALYTICAL RESULTS REPORT

Attention: Steve Trent Group #: WSCF20031650
Project: F03-020: F03-020

WSCF
Sample # Client ID CAS # Test Performed Matrix Method RQ Result Unit DF MDL Analyze Sample Receive
W630001 10 9 13M0 TRENT 151,17-9Q-1 Uraniuim-23 SOIL LA-58-471. 0.480 ppi/g 1,00 t0eO i1/07M0 12/11/03 12-11-13

W030001150 B I83MO TRENT ETC '-235 by AEA Total Cntg Error SOIL LA-508-471 F- 0.14 pCi/g 1.00 0.0 01/07/04 12/11110 12/11/03
W0 0 1150 >31S'O TRENT U-238 Oran iwnv238 SOIL LA-5081471 8.2, pciig. 1.00 6.4e-03 01/07/04 12/11VO3 12/I11,3
W030001150 B183M0 TRENT ETC -238 by AA Total Cntg Error SOIL LA-508-471 2.1 pCi/g 1.00 0.10 01107104 12/11103 12/11/03

MDL=Minimum Detection Limit B - The analyte < the RDL but > the IDL/MDL (inorganic) E - Analyte is an estimate, has potentially larger errors
RQ=Result Qualifier - U - Analyzed for but not detected above limiting criteria.

DF=Dilution Factor
* Indicates results that have NOT been validated; + - Indicates more than six qualifier symbols

Report WGPP/ver. I
Ground Water Protection Program Page 5



WSCF
ANALYTICAL COMMENT REPORT

Attention: Steve Trent Group #: WSCF20031650
Project Number F03-020

Sample # Client ID Lab Area Test Comment

VALGROIJP TPH-D: The surrogate, o-terphenyl, recovery was 65% in matrix

spike sample BI 3BSMSS, The lowehr control limit is 70k)

The diesel recovery in H1 83MBMSD is 101%O/. All other Q

parameters are Witin control iits.iiego
Organics: Comments submitted to T. Dale. gar

VALGROUP - Group Validation
LOGSAMP - Login for Sample

VALTEST
LOGTEST

- Test Validation
- Login for Tests

TESTDATA - Test Data Entry

This report may not be reproduced, except in its entirety without the written approval of the WSCF Laboratory.

wgppc/o Report#: WSCF20031650 Report Date: 21-jan-2004

ri

Lab Areas:
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WSCF
TENTATIVELY IDENTIFIED PEAK REPORT

Attention:
Project Nuniber

Steve Trent
F03-020

Group #: WSCF20031650
F03-020

Sample # Client ID Test Name Peak Name CAS# RT RQ Result

B183MO TRlENT

83183MG TRENT

B183M0 TRENT

2183MG TRENT.

2183MG TRENT

E1 83MO RIENT

B183MO TRENT

B1G3MO TRENT

B183M0 TRENT

B8I83MO TRENT

B183MG TRIENT

1183M0 TRENTr

B183MO TRENT

Gamma Energy Analysis-grd H20

Gamma Energy Analysis-qrd H20

Gamma Energy Analysis-grd H20

Gammn Energy Analysis-grd H20

Gamma Energy Analyis-grdl [20

Gamma Energy Analysis-gr&.A20.

Gamma Energy Analysia-grd H20

Gamma~ Energy Analysis grd [H20

Gamma Energy Analysis-grd [H20

Gamma Energy Amalysis-9rd [H20

Gamma Energy Analysis-grd [H20

Gammna Energy Analysis-grd H20

SW-846 82702 Gerni Vole

TL- 208

PB-2 12

PB-214 Count Error

B[-214 Count Error

RA-226 Count Error

P8-214

PB-21 2 Count Error

K,40 Count Err

B1-214

RA-226

TL-20B Count Error

K-40

SMP 11 .150 Diethbylplitbiae

Units

0.26 pCi/g

.0,63 Cg

13 %

17 S

2.4 p.

21 %t

2C %. 0

3.4

42-

7.2

84-66-2

pci/g

pCi/g

11.15058 BJ . 4,7e+02 ug/kg

RQ = Result Qualifier B - Analyte Found In Asso. Blank J - Estimated Value

This report may not be reproduced, except in its entirety without the written approval of the WSCF Laboratory.

Ground Water Protection Program
WGPPE v 0 Report#: 20031650 Report Date: 21-jan-2004

W030001150
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WSCF
METHOD REFERENCES REPORT

The results provided in this report were generated using the following WSCF Laboratory procedures. For your convenience, this table provides a listing of
the regulatory or industry methods that are referenced by each of these WSCF procedures. Please note that the most recent version of the regulatory or
industry method is listed here even though the WSCF procedure may reference an older version of the method. Also, a reference to a regulatory or industry
method here does not necessarily indicate a verbatim implementation of that method.

LA-212-411 Determination of Soil pH Measurement
EPA SW-846 9045C SOIL AND WASTE pH

LA-503-401 LA-503-401: ANALYSIS OF CATIONS BY ION CHROMATOGRAPHY
EPA-600/4-86-024 300.7 Dissolved Sodium, Ammonium, Potassium, and Calcium in Wet Deposition by Chemical

LA-505-412 LA-505-412: DETERMINATION OF TRACE ELEMENTS IN WATERS AND WASTES BY INDUCTIVELY
EPA-600/R-94-111 200.8 DETERMINATION OF TRACE ELEMENTS IN WATERS AND WASTES BY INDUCTIVELY COUPLED PLAS

LA-508-462 Gamma Energy Analysis -- the Genie System -- WSCF
None No reference to any industry method.

LA-508-471 LA-508-471: ALPHA ENERGY ANALYZER DATA ACQUISITION AND SYSTEM CHECKOUT USING ALP
None No reference to any industry method.

LA-519-412 LA-5 19-412: TOTAL RESIDUE/% SOLIDS DRIED AT 103 - 105 C
EPA-600/4-79-020 160.3 RESIDUE, TOTAL
Standard Methods 2540B Total Solids Dried at 103-105 C

LA-523-456 LA-523-456: SEMIVOLATILE SAMPLE ANALYSIS BY SW-846, METHOD 8270C
EPA SW-846 8000B DETERMINATIVE CHROMATOGRAPHIC SEPARATIONS
EPA SW-846 8270C SEMIVOLATILE ORGANIC COMPOUNDS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)

LA-533-410 LA-533-410: ANION ANALYSIS BY ION CHROMATOGRAPHY
EPA-600/R-94-111 300 DETERMINATION OF INORGANIC ANIONS BY ION CHROMATOGRAPHY

Note: A complete list of WSCF analytical procedures and referenced regulatory or industry methods is available online at
\\ap006\aspdocs\WSCF\Saimple Mgmt\ProcedureMethodCrossReference.pdf. This document includes on-line
links to full-text versions of the procedures and methods, where available.

Report Date: 21-jan-2004

Report#: WSCF20031650

00
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WSCF
METHOD REFERENCES REPORT

The results provided in this report were generated using the following WSCF Laboratory procedures. For your convenience, this table provides a listing of
the regulatory or industry methods that are referenced by each of these WSCF procedures. Please note that the most recent version of the regulatory or
industry method is listed here even though the WSCF procedure may reference an older version of the method. Also, a reference to a regulatory or industry
method here does not necessarily indicate a verbatim implementation of that method.

LA-695-402

NWTPH

LA-695-402: DETERMINATION OF CYANIDE BY MIDIDISTILLATION AND SPECTROPHOTOMETRIC
EPA-600/4-79-020 335.2 Cyanide, Total

NWTPH-Diesel and/or Gasoline
WDOE NWTPH-Dx/Gx Total Petroleum Hydrocarbons - Diesel/Gasoline

Note: A complete list of WSCF analytical procedures and referenced regulatory or industry methods is available online at
\\ap006\aspdocs\WSCF\Sample Mgmt\ProcedureMethodCrossReference.pdf. This document includes on-line
links to full-text versions of the procedures and methods, where available.

Report Date: 21-jan-2004

Report#: WSCF20031650

Report WGPPM/O -e Page 2



wl3q]og v1 21-jan-2004 09:10:46

W13q Worklist/Batch/QC Report for Group# WSCF20031650

WL# S# Batch QC# Tray Type Sample# Test

SAMPLE
SAMPLE

24352
24352
24352
24352
24352
24352
24352
24352
24352

24369
24369
24369
24369
24369
24369
24369
24369
24369
24369
24369

21130 2 21509 24481
21130
21130
21130
21130
21130
21130

21092
21092
21092
21092

21134
21134
21134
21134

13
3
10
5
6
7

2
1
3
4

21509
21509
21509
21509
21509
21509

21471
21471
21471
21471

1 21513
13 21513

3 21513
10 21513

24481
24481
24481
24481
24481
24481

24490
24490
24490
24490

24494
24494
24494
24494
24494
24494
24494
24494
24494
24494
24494

24510
24510
24510
24510

BLANK
BLNK-PREP
DUP
LCS
LCS-2
MS
MSD
SAMPLE
SPK-RPD

BLANK
LCS
MS
MSD
MS
MSD
SAMPLE
SURR
MS
MSD
SPK-RPD

BLANK
BLANK
LCS
SAMPLE
DUP
MS
MSD

BLANK
LCS
DUP
SAMPLE

BLANK
LCS
MS
MSD
MS
MSD
MS
MSD
SAMPLE
SPK-RPD
SURR

BLANK
BLANK
LCS
SAMPLE

W030001150
W030001150

W030001150
W030001150
W030001150
W030001150

W030001140
W030001140
W030001143
W030001143
W030001150
W030001150
W030001157
W030001157
W030001157

W0300
W0300
W0300
W0300

01150
01156
01156
01156

W030001150
W030001150

W030001140
W030001140
W030001143
W030001143
W030001150
W030001150
W030001150
W030001150
W030001150

W030001150

Percent
pH Soil

Cyanide
Cyanide
Cyanide
Cyanide
Cyanide
Cyanide
Cyanide
Cyanide
Cyanide

WTPH-D
WTPH-D
WTPH-J
WTPH-D
WTPH-J
WTPH-D
WTPH-D
WTPH-D
WTPH-D
WTPH-D
WTPH-D

Anions
Anions
Anions
Anions
Anions
Anions
Anions

Sol ids
and Waste Measurement

by
by
by
by
by
by
by
by
by

TPH
TPH
TPH
TPH
TPH
TPH
TPH
TPH
TPH
TPH
TPH

by
by
by
by
by
by
by

Midi/Spectrophotom
Midi/Spectrophotom
Midi/Spectrophotom
Midi/Spectrophotom
Midi/Spectrophotom
Midi/Spectrophotom
Midi/Spectrophotom
Midi/Spectrophotom
Midi/Spectrophotom

Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel

Ion
Ion
Ion
Ion
Ion
Ion
Ion

Gamma Energy
Gamma Energy
Gamma Energy
Gamma Energy

SW-846
SW-846
SW-846
SW-846
SW-846
SW-846
SW-846
SW-846
SW-846
SW-846
SW-846

8270B
8270B
8270B
8270B
8270B
8270B
8270B
8270B
8270B
8270B
8270B

Ammonia (N)
Ammonia (N)
Ammonia (N)
Ammonia (N)

Range
Range
Range
Range
Range
Range
Range
Range
Range
Range
Range

(Wa)
(Wa)
(Wa)
(Wa)
(Wa)
(Wa)
(Wa)
(Wa)
(Wa)
(Wa)
(Wa)

Chromatography
Chromatography
Chromatography
Chromatography
Chromatography
Chromatography
Chromatography

Analysis-grd
Analysis-grd
Analysis-grd
Analysis-grd

H20
H20
H20
H20

Semi-Vols
Semi -Vols
Semi -Vols
Semi-Vols
Semi-Vol s
Semi-Vols
Semi-Vol s
Semi-Vols
Semi-Vols
Semi-Vols
Semi-Vols

by IC
by IC
by IC
by IC

2 -10



W030001156
W030001156
W030001156

21134
21134
21134

21141
21141
21141
21141

21189
21189
21189
21189
21189

21142
21142
21142
21142

21143
21143
21143
21143

21144
21144
21144
21144

5
6
7

Ammoni a
Ammoni a
Ammoni a

(N)
(N)
(N)

by IC
by IC
by IC

21513
21513
21513

21520
21520
21520
21520

21562
21562
21562
21562
21562

21521
21521
21521
21521

21522
21522
21522
21522

21523
21523
21523
21523.

24510
24510
24510

24517
24517
24517
24517

24533
24533
24533
24533
24533

24552
24552
24552
24552

24553
24553
24553
24553

24633
24633
24633
24633

BLANK
LCS
DUP
SAMPLE

BLANK
LCS
MS
MSD
SAMPLE

BLANK
LCS
DUP
SAMPLE

BLANK
LCS
DUP
SAMPLE

BLANK
LCS
DUP
SAMPLE

8
8
8
8
8

W030001150
W030001150

W030001150
W030001150
W030001150

W030001150
W030001150

MS
MS
MS
MS
MS

All
All
Al]
Al]
All

possibl
possibl
possib]
possib]
possibl

Isotopics
Isotopics
Isotopics
Isotopics

Americium by A
Americium by A
Americium by A
Americium by A

& Neptunium by
& Neptunium by
& Neptunium by
& Neptunium by

EA
EA
EA
EA

AEA
AEA
AEA
AEA

Uranium Isotopics
Uranium Isotopics
Uranium Isotopics
Uranium Isotopics

DUP
MS
MSD

by AEA
by AEA
by AEA
by AEA

P1
Pi
P1
Pl

W030001150
W030001150

W030001150
W030001150

ICP-200
ICP-200
ICP-200
ICP-200
ICP-200

utonium
utonium
utonium
utonium

metal
metal
metal
metal
metal

by AEA
by AEA
by AEA
by AEA

2-11



WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20031650
Matrix: SOLID
Test: Cyanide by Midi/Spectrophotom

SAF Number: F03-020
Sample Date: 12/11/03
Receive Date: 12/11/03

QC
Type

Lab ID:
BATCH
MS
MSD

SPK-RPD

Analyte

W030001150
QC ASSOCIATED WITH
Cyanide by Midi/Spectrophoton

Cyanide by Midi/Spectrophotom

Cyanid. by Midi/Spectrophotoml

BATCH QC
BLANK Cyanide by Midi/Spectrophotom

BLNK-PREP Cyanide by Midi/Spetrophoton

DUP Cyanide by Midi/Spectrophotorn

LCS Cyanide by Mid/Spectrophotom

LCS-2 Cyanide by Midi/Spectrophotor

CAS #

SAMPLE
57-12-5

57-12-5
57-1 2-5

57-1 2-5

57- 12-5

57-1 2-5

57-12-5
57-1 2-5

QC Found QC Yield

89,1

86.3

86.300

<1

n/a .

n/a

93.1.

n/a

89,100 .
86.300

n/a

n/a.

n/a

93.100
n/a

Units

% Recov

RPD

ug/L

ug/L
RPD

4 ReCov
% Recov

Analysis Lower
Date Limit

1211

12/1

12/1

12/1

1 2/1
12/1

12/1

7/03
7/03

7103

7/03
7/3

7/03
7/03
7/03

75.000

75.000
0,000

-4,000

0.000

85,000

Report wl3gq/rev.5.3 p

21-jan-2004 09:10:55

RQ

U

Upper
Limit

125.00
125.000

20.000

4.000

20.000

1.000

115.000



WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20031650
Matrix: SOLID
Test: WTPH-D TPH Diesel Range (Wa)

QC
Type Analyte CAS # QC Found QC Yield Units

Analysis Lower
Date Limit

Lab ID: W030001140
BATCH QC ASSOCIATED WITH SAMPLE

onlh-Torphenyl Surr
Total Pet. Hydrocarbons Diesel

ortd-Telrpheny S .. .

Total Pet, Hydrocarbons Diesel

W030001143
QC ASSOCIATED WITH
ortho-Terpheyl Surr

Total Pet Hydrocarbon. iesei

oith:-Terphenyl Surr-

Total Pat. tiydOarbos Diesel

S-15-1

TPHDIESEL

84- 1-1

TPHDIESEL

SAMPLE
84-15-1

THD I: SE L

84-15-1

TPHIDESEL

W030001150
QC ASSOCIATED WITH SAMPLE
ortho-Terphenyl Surr 84-15-1

24854

125990
2471 7

125170

25433
129200

24973

128210

24325

927.400

98. 800

98.100

94.000

95.600

92. 300

94.7F00

90.400

.vwv 12/18/03
%A Recov

%. Recov

% Recov

% Recov

SRebo

12/18/03

12/18/03

12/18/03

12/18/03

12/18/03

12/18/03

%o Recov. 12303

Lab ID: W030001157
BATCH QC ASSOCIATED WITH
MS orthoTorphenyl Snrr

MS Total Pet. Hydrocarbons Diesel

.MSD otto Thrphenyl Surr

SID Total Pet. Hydrocarbons Diesel

SPK-PD ortho- Terphonyl Surr

SPIKRED Total Pet. Hydrocarbons Diesel

BATCH QC

Report w1 3gq/rev.5.3 p 2

21-jan-2004 09:10:55

.1

Pt

SAF Number: F03-020
Sample Date: 12/10/03
Receive Date: 12/10/03

Upper
Limit

Ms
MIS

ASD

MSD

Lab ID:
BATCH
M.S

MS

MSD

MSO

Lab I D:
BATCH
SUBEI

RQ

70.000

75.000

70 .000

75.000

70.000

75.000

70.000
76.000

70.000

130,000

125.000

.130.000.

125.000

130.000

125.000

130.000

125000

130.000

SAMPLE

TPHDIESEL

TPHDIESFL

84-1S-1

TPHDIESEl

26122

127600

16981.

131990

.6A.10

101.000

100,000

98.000

65.100.

101 .000
42. 277

3.015

94Hoov

.RaoV

% Recov

RPD

RPD

12/2Sf 3

12/23/03

1.W23/03

12123/03

1 2123/03

12/23/03

70,000
75.000

7:9000

7 .000

0,000

0.000

130,000

125.000

1: 0,0.

125.000

20.000

20.000

:

e



WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20031650
Matrix: SOLID
Test: WTPH-D TPH Diesel Range (Wa)

SAF Number: F03-020
Sample Date:
Receive Date:

Analyte
Kerosene....

ortho-Terphenyl Surr

Total Pet. Hydrocrarbns Diesel

Kerosene

ortho.rphenVJ Surr

CASk
TPHFEFNE

84-16-1

TPH-DIESE.

TPFIKEROSENE

B4-1 rp-1

QC Found
<$80

1 7642

<3BOO.

107100

206666

QC Yield
.p

70. 600

.n/a.

85.700

82.70Q

Analysis Lower Upper
Units Date Limit Limit

qgK 12/iS/03

% Recov 12/18/03 70.000 3.0

ug1Kg 1211$/0

%Reoove 12/1 8/03 70.000 130.000

% Beoov f2/18103 70.000 120.000

Report w 3,gq/rev.s.3 p 3
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QC
Type
BLANK

BLANK

BLANK

LOCS

LCS

RQ



InWSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20031650
Matrix: SOLID
Test: Anions by Ion Chromatography

QC
Type Analyte CAS # QC Found QC Yield Units

Analysis Lower
Date Limit

Lab ID: W030001156
BATCH QC ASSOCIATED WITH SAMPLE
DUP Chloride 16887-00-6

lion:ride

Nitrogen in ,Nir:te

Nitrogen in Nitrate

Phosphate.
Sulfate

.Chloride....

Fluoride

itroen inNitri.

Nitrogen in Nitnate

Phosphat.

Sulfate

-:Chloride.

Fluoride

Nlitroen in Nitrit.

Nitrogen in Nitrate

Phophatse

Sulfate

BATCH QC
BLANK Chloride

BLANK Chloride

BLANK Fluoride.

BLANK Fluoride

BLANK Nitrogen in Nitrite

BLANK Nitrogen in Nitrite

16984-4.8-8

N03.N

1.425-44-2
14.808-79-8

16887-00-6

16904-48-8

N0 2-N

N 03-N

1426q4h2

14808-79-8
S6887-00-6

16984-48 8

N02-N

N03-N

14265-44-2

14808-79-8

16887-00-6
16887-00-6

.16984.48.
16984-48-8

NO 2-N

N02-N

3.6e + 00
< 1 .16.0
< 9300-1.

5.69e+00

336o 01

1 213e +0 1
.8-01

4.60e01

6.07e-01

4.41 01

. ,.e+00.

1 Ste + 00

9.15e-01

4.84e-01

.:.01 oi

4.48e01

9t960-01

1.83e+00

1.617 B'

n/a

l/a

0.883

10.000

1 .587
96,168.

94.070

98.879

.12.617.

94.416

92.424

98.9 78

100.448

10a.858

9 2. 893

<5.20e-2 n/a

<5.20e-2 n/a
<2,30.-2.

< 2.30e-2 n/a

< 1.90e-2 na

< 1.90.-2 n/.

RPD

RPD.

RPO

RPQ
RPD

a Be

.%P Reony
R...

%94 Re.Ov

V. Seen>v

e..o.

.mglL

nng/LMg/1L
rng/L

-n --

12/17/03

1 211 7/03

12/17/.03

12/17/03

.12/1.7/03.

12/17/03

12/1 7/03

12/17/03

1 2/1.710S

I 2/17/03
1.2/1 7/0$.

120 7/03
1 2/17/03
1 2/1 7/03

1 2/1 7/03

12/17/Q3

12/17/03

1.2/17/0$

12/17/03

12/17/03

12117/03
12/17/03

0.000 20,000

0.000 20,000

0.000 20.000

0.000 20.000

0.000........ 00.

0.000 20.000

75.000 125.000

75.000 125.000
75,000.. 126.000

76.000 125.000

75.000 125.000

76.000 2.0
.75.000......125,000.

75.000 125.000

76.000 12.000
75.000 125.000

75,000......... (106o

75.000 125.000

0,000 300.000
0.000 300.000 u

.0....3... 00. L)
0.000 300.000 U

0,000 3100U
0.000 300.000 U

Report wl3gcqrev.6.3 p 4
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SAF Number: F03-020
Sample Date: 12/13/03
Receive Date: 12/15/03

Upper
Limit RQ

DUP

6UP
DUP

DUP
MS

IMS

Ms

MS

MSD

MSD

MSD

MSD
AS0

U

tUI



WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20031650
Matrix: SOLID
Test: Anions by Ion Chromatography

SAF Number: F03-020
Sample Date:
Receive Date:

QC
Type Analyte
BLANK Nitrlgen rin Nitrate

BLANK Nitrogen in Nitrate

BLANK phosphate

BLANK Phophat.e

BLANK Sulfate
BLANK Sulfate

LCS Chloride

LCS Fluoride

L S . Nitr:geni in Nitrite

LS Nitrogen in Nitrate

LOS Phosphate

_CS Sulfate

CAS #
NO37N.

N03-N

1426544-2

1426544-2

14608-79-8.
14808-79-8

1 688700:6
16984-48-8

NQ2.N

N03-N

142 65-44-2

14B8-79-8

QC Found QC Yield
- 1,30e-2

< .30e-2

<5,40e-2

<-1.00e-

< I e-1

1 -98e + 02

9.1 7e ,01

8,45o + 0 1

1. 86e + 02

3.64oc + 02

n/a

"/a

n/a

n/a

n/a

99,000
92 .908

100.000.

93.785

.95,459

91.22B

Units
mgtL 12/17/03,

mg/L 12/17/03

mg-L..... 41./ 93
mg/L 12/17/03

... mg/h 1-2117103S

Mg/L 12/17/08

% So/o 12/117103

%/ Reoov 1 2/17/03
Rrug 1 .... 2/17/03

Reo.v 12/17/03

Reoov 12/17/03
-A Reoov 12/17/03

Report wI3gq/rev.5.3 p 5
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Analysis Lower
Date Limit RQ

U

U

0.000

0.00Q

0.000

0.000

.80-000

80 .000

80 .000

80 .000

80.000

80 M00

Upper
Limit

200 .500

300.000

200 QOO

300 .000

.300.000

300.000

120.000

1 20.000

120.000

120.000

120.000
120.000



NWSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20031650
Matrix: SOLID
Test: Gamma Energy Analysis-grd H20

SAF Number: F03-020
Sample Date: 12/11/03
Receive Date: 12/11/03

QC Found QC Yield Units
Analysis Lower

Date Limit

Lab ID: W030001150
BATCH QC ASSOCIATED WITH SAMPLE
0 P .obalt 76 10198-40-0 < U,?28o-02

OUP C.ium 134 13967-70-9 U3.87e-03

:)6 . Cimi.- 131 10046-97--3 8300-00

UP Euriopium-i 52 14683-23-9 U-2.48e-1

OUP Europium- 15A 1556-10-1 U -3.58.K

DUE Euro.p0im- i5 14391-16-3 U6.46-02

DU[ Aiony-1 25 . 142343 56 1,4.-i0

OUE Tin-i 26 15832-50-5 U2.B502

BATCH QC
BLAN+ Cobal:-6.

BLANK Cesium- 134

B3LANK Cedsium-i$7

BLANK Eurplui-i 52

BLANK> . uropum- 154

BLANK Europim-il 55

BLANK' Antirpony-1 26

L.S Cobat-CO

LrS Cesium-i 37

10198-40-0

13967-70-9

1004.5-9T3

14683-23-9

15585610-1

1439 1-16-3

14234.360

10198-40-0

10046-97-3

W,138e-4

U4.06e-4

U-3.8.a-3

U-1 3e-2
U&662e-3

U1 .25-2

0-6e+.-3

3.92e +03

3,65e+i-03

0/a

n/a

n/a

n/a

n/a

n/.

n/a

n/a

/a3

03.556

.2D

RPD

.R

RED

RPD.

RED

POD

RED

pCi/q

PCUB
pei/g

pci/g
%, e.- i/

poi:b

01/05/04

01/05 /4

01/05/04.

.91 /95/9l{

01/06/04
01/105/04
01/06/04

.12/29/03

12/29103

.2/29/03

12/29/03

.12/2,908.

I12/29/03

:12/29/03

1 2/29/03

101.955 % Rcov. 12/29103

Report w13gq/rv.5.3 p 6
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QC
Type Analyte CAS #

Upper
Limit RQ

Q00

0.000
0.000

0.000

0.000
0.000

0.000
0.000

-10900.000

-10000.000

-10000.000

-100000:

.-1000.

-10000.000

80.000
80.000

.20.000

20.000

20 000

20.000

20.000

20.000

20.000

20,000

1000.000

1000,000

10OO00

1000.000

100.000

1000.000
i000.000

120.000

120.000

ei



WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20031650
Matrix: SOLID
Test: SW-846 8270B Semi-Vols

QC Analysis
Type Analyte CAS # QC Found QC Yield Units Date

SAF Number: F03-020
Sample Date: 12/10/03
Receive Date: 12/10/03

Lower
Limit

Upper
Limit RQ

Lab ID: W030001140
BATCH QC ASSOCIATED WITH
MS 1, ,4.Tich loobe nzne
MS 1 ,4-Dichlorobenzene

MS 2,4-|initrotolbene

Ms 2-Fluorophenol

MS A.. naphthane

MS 4-Chloro -3- methylphen.-l

MS 2-Chloropheno.

MS N- Nitrosd i-n-iipropyl a-,i ne

MS 2-Fl:orobiphewl

MS Phenol

MS Nittobel.ze.e-d5'

Ms 4-Nitmophenol

MS . entaohloropheol

MS Phe.l-d5

Ms Pyrene
MS 2,4,6-Tribronopheonl

MS Terphenyl-<J14 :/1

MSD 1, 2,4-Trichlo robenze ne

MSD. 1.--.io.l.ohznz:iio
MS 2,4-Dinitrotoluene

MSD 2-4luurophenoli

MSD Ac.naphthene

MD 4-C(-roro-3-nathylR.no I

MSO 2-Chiorophenol

MSD N-Nitroeodi-n-dipropylan:ine

MsD 2-Fluorobiphonyl

SAMPLE
1 20-82-1

106-46-7

121-14-2

367-1 2-4

33232-9

59-50-7

95-57-3

621 64-7

321-60-8.

1 08-95-2

4 166-60-0

100-02-7

87-86-5

41 65-62-2

1.29-00-0.

1 18-79-6

93904v43-9.

120-82-1

1.06-46-7.

1 1 -1 4-2

367-1 24

B3-32-9

5.9-50-7?

95-57-8

61 -64L7

321-60-8

301b /

291/2.7
2602.1

3007.5

.3272.1

4351.5

.44$7.7.

2757.5

.204.?.

4469.6

3054.6

3173.3

.41.21.5.

3035.5

.3103.0

3380.1

3034.7

.2998.2.

2604.3

3322.0

4940,0

4521.8

90 .600

7 .600

75.200.

90.400

98 '300

97.200

88)900

82.800

96.300
89.600

.1,800

63.600

82 .500

91,200

93.200

10 2.000

99t600

91.300

90,200

78400

93.20

100.000
99.100

90 .700

2654$ 70.00
3103.6 93.400

.:060, 12130/03
95 F-cov

5 F-.c oe
%Reoov

%5 Recov

04 ecov

%.Beoove

%5 Recov

. o 0- V

Rfleoove

-e cov

9.nove

%5 Recov

9/ Roecov.

9Re.V.

: -te-

%,ooV

' R cove

1 2/80/03

12130103

12/30/03

1 2/30/03

12/30/03

12/30/03.

1 2/30/03

12/30/03

2130/03

12/30/03

12/30/03

1 2/30/03

12/30/03

2/30/03

1.2/30/03

1 2/30e03

1 2/30/03

1 2/30/03

12/30/03

1 2/30/03

.1.2/30/03

1 2/30/03

1 2/30/03

12/30/03

46.000 107.000

30.000 96.000

b9.000 106.000

42.000 105.000

61,0C 116000

61 .000 106.000

6600 10.000
71 .000 114.000

56.000 1122.000

42.000 . 111.000

32.000 113&000

62.000. .1 W.00

54000 120.000

66,000 11; 8.Q
24.000 122.000

-000 .15000 .

46.000 107.000

30000 96000

:9.000 106.000

.P.000 105b060

61.000 116.000

61.000 106,0 0

66.000 106.000

71000 14.000

56.000 122.000

Report w13gq/rev.5.3 p 7

21-jan-2004 09:10:56



WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20031650 SAF Number: F03-020
Matrix: SOLID Sample Date: 12/10/03
Test: SW-846 8270B Semi-Vols Receive Date: 12/10/03

QC Analysis Lower Upper
Type Analyte CAS # QC Found QC Yield Units Date Limit Limit RQ
MS Phenol 108-6,-2 .1 3 89.5600 V, lKeov 1 '0/03 42,000 111,000

Nitrobieona-dA

4-Niirophenol
Pentachlorophenol

Phaool-dS

Pyren.

2,4,6TTribrnpho

Tarphanyl-di 4 (70)

Lab ID:
BATCH
MS

MS

MS

MS

MS

MS

MS

M

MS

MIS

MIS

MS

MS

MS

W030001143
QC ASSOCIATED
1,2,4-Trichlorobenzene

1,4-Dichlprobanzone

24- Dinitrotolune

.2,.Fuorbpheoi

Acanaphtheno

-4-Chloro-3-nmethyiphenol

2- Chlorophenol

N-Nitrobodl 0 dipropyiannine

2-Fluorobiphanyl

Phenol

Nitrobenzana dS

4-Nitroplaanol

Poa chin rop hair

Phno-45..

Pyre no

2,4,6-Tribromophanol

MS Tarphenyl-d14 (M0)

MOD 1 .2,4-Trichlorobaflzene

MOD 1 ,4-Dichlorobanzana

WITH SAMPLE
120-82-1 3168.5

106-4Q7 3205.4

121-14-2 3054.7

367-12-4 3248.1

83-32-9 3920.4
59-50-7 9247.1

95-57-8 4892.6

621-64-7 3073.5

321-60-8 2571.5

108-gF-2 . 4933.0

4165-60-0 301 8,4

1.00-02-7 4004.8

87-86-5 4830,9

416F-62-2 . 31 82.8

129-00-0 3365 .0

1 1-7M 4366.4

98904-43-9 3631.4

1 20-82-1 3220,0

106-46-7 3305.4

95 .300

96.400.

91.900

97.700

118,000

10.000

98.100

92,500

110.000

98.900
90.800

9 6.900

96-.700.

101.000

09.000

99.800

- Room 12/30/03

% RdcoV. 12/30/0.3

%a Rcov 12/30/03

-leoov.e 12130/03

% R.ov 12/30/03

% Recov 12/30/03
V. Beo. .1 210/03.

%k Recov 12/30/03.%Redv. 1.2/30/03

%e Racov 12/30/03

%Reova 12130103

YRacov 12/30/03

%F36.0" 12/30/03

%.Racove 12/30/03

* Recov 1 2W0103

%eRecov. 1 2/30/03

Report w1 3gq/rev.5.3 p 8
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MSD

MSD

MSD

MSD

MSD

MOD

4165-60-0

100-Q2-7

87-86-5

4165-62

129-00-0

14.8-796

98904-43-9

2909.1

3233.7

4826.5

2973.7

3155.8

3410.7

3388.8

87.500

64,900.
96 800

89.5QQ

95 o0
103.000

102.000

061ecovo

%a R ...

/ Recova%Ricov.

1 2/30/03

12 30:/03
1 2/30/03

1 2/30/03

1 2/30/03

1 230/03

1 2/30/03

64.000

.3000

6 2.000

.000

66.000

24,000

35 000

1 .000
I 18.Q00O

114.000
1.20.0.00

118.000

122.000
15B0,000

46 .000

.30,000

69.000

42.000

61 .000

61,.000

66.000

71,000

56. 000

42.000

64.000

32.000

6 2.000

54.000

66.000

24-000.

3 5.000

46.00

30.000

107.000

9..00
106.000

105.000

116.000

106.000

106.000

1.14.000

122.000

111. 000

11 .000

11.000
114.000

1 20-000

118,000

1 2 2.000

150.000

107 .000

96.000



WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20031650
Matrix: SOLID
Test: SW-846 8270B Semi-Vols

0ci

r '4

SAF Number: F03-020
Sample Date: 12/09/03
Receive Date:12/10/03

Analyte
2,4-Dinitrtoluee
2-Fluorophenol

Aenapbthen6.

4-hloro-3-mothylphonol

*2-Chlorolphenol

N-N ti: so di- n- di prop yl a mi

2-Fluoro biphnyl.

:'ho nos I
Nitrohonzonovd5

4-Nrnophno

Pentachr~d o ii oo

Phonol-d5 -

Pyren r

2A '6-Tribrormophenol

Torphenyl-d 14 (Ml)

CAS #
121-14-2
367-12-4

59-50-7

95, 1/E

noe 621-64-7

10-95-2

4165-60-0

100-02-7

87-86-5

416-62-2

129-00-0
118-79-6

98904-43-9

QC Found QC Yield Units
2:94/.3

3266.2

5069.1

4992.0.

3142.8

3498.0
5014.6

.078.S.

3810.6

.27.8

3345.4

3535.4

3783.9

3764.6

98.400

.112-000

102.000

.101.000

94M 00

106. -,-

101.000

93000.

76.,700

10 1 .00

101,000

07.000

114.000

114.000

%Rooovo

% ecov

% Roomv

%Raoove

.oAR& 6o.

34: loany

%4 Recove3- R.o

%Reonvo

'kilRoove

Analysis
Date

.130/0.
12/30/03

12[30103.
12/30/03

12130/O3
1 2/30/03

12 30/03

1 2/30/03

1 2130/.
1 230/03

1.2/30/03

12/30/03

1 230/03

12/30/03

.12/30/03.

Lower
Limit

42 .000
.00.

61 000

.G,000.
/6,000'
71 000
56,000

42 .000

64.000.

32.000
62,000:

54 000

6.000
24.000

35,000

Upper
Limit

105.000
116.000
106.000

106000:

114.000

122.000.)

!ll.000

.111,000:

113.000

114.000

120.000

1 22.000

.10..000

Lab ID:
BATCH
MS
MS

M5

MS

MS.
MS
ms.
MS
MS
MS

W030001 150
QC ASSOCIATED WITH

,2,4-Triofflorohonzane

1 ,4-Diohlorobenzene

.24-Dinitolouerr

2-Fluoophon.1

A..naphth:oi

4 Chlorin- 3-methylpan el

2-Chloropheioi

N- itrosod i-n-dipro pylam n

2-Fluroblipheayl>

Pheno1

M5 Nitrobonseng-dE

MS 4-Nitrophenol

SAMPLE
120-82-1

106-46-7

1:21-1.4-2

367-12-4

63-32<9.

59-50/-7

621-64-7

321 -60-8

108-95-2

10-60-0

100-02-/7

W019.4.

3054.3

2789.2.

3009.8

37302.

4878.4

4592..

2781 .4

3370.6

4769.2

28/7,6
29345

.90.7 00.

91.800

83800

9 0.400

1.12.000.

9 7.700

.2.000:

83.600

101.000

9 5.500

35 .000

58.800

% Recov

.IIR.....

.%Rooovo.

9/6 RoV

%eReov3 onyV

-|io-ov
- - a..>T

12/30/03

3 2/30/03

12f*)03 .2/30/03.

1 2/30/03

12130/03.

1 2/30/o3

12/30/03

1.2/30/03.

12/30/03

Report w13gq/rev.5.3 p
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QC
Type
WD,

MSD

MSQ

MSD

MSD

MSD

MSD

*MSD

MSD

MSE)

M-::D>

[M1SD

RQ

9

46.000

30.000
59.000

42 .000
61 .000

61 .000

66.000

71 .000

56.000

42.000

64000o

32 000

107,000

96.000

106.4000

1 05.000

116.00.

106.000

1.06.000.

114.000

122..000.

111 .000

l 000

118B000



WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20031650 SAF Number: F03-020
Matrix: SOLID Sample Date: 12/11/03
Test: SW-846 8270B Semi-Vols Receive Date: 12/11/03

QC Analysis Lower Upper
Type Analyte CAS # QC Found QC Yield Units Date Limit Limit RQ
Ms Nritahloropherol 87-86-5 441.4 ./. 000 % Racov 12/3'/03 62.000 14.000

Phenol-dS6

Pyrone

2 46-Trilbromnophenol

terphenyl d 14 (70

1.2 4 Tisohlorobe'zene

4-Dichlorobenzene

24- Dinitrotoluene

2-Fluoroptonol

MS

MS

MS

MS

MSD

.MSO
MSD

WDO

MSD
MSD

idSD

MSD
MSD

MSD
MSD

MSD

MSD

1*D

MSD

MSD

MSD

30K-ROD
,.$K-RPO.

30K-ROD

80K-RFt)

SPK-ROD

RK-RPD 2-Chlorophenol

SK-RPD N-Nitrosodi-n-dipropylamine

41:6 62-2

129-0 00

118-79-6

98904-43-9

1 20-82-1

106-46-7

121-14-2

367-12-4

83-32-9

59-60>7

95-57-8

62.1-64-7

32 1-60-8

1 08-95-2.

4165-60-0

1 --02'7

8 7-86-5

4165-62-2

129-00-0

18-79-6

9 89 04-43-9

1 20-82-1

06-46-7

121-14-2

367-1 2-4

83-32-9

5 9-50-7

95-67-8

62 1-64-7

3122.4

3385.

3587.8

30280.

3029.8
311.5:7

3102.0

31.1.5
367.8

4011.

4683.4

) 269'8

3361 .9

/4712A

2931 .0
3458.7.

3814.0

3:11.7.4
3308.2

.3570.1

3497.7

9100.

94.300

9$.900

93.900

81.100

04.500

81.700

93.800 %Re .. e.

102.000 Recov
108000 - ...o V

109.000 %kReoov

91 .700 Recov

94.300 . Reov

93.900 - ..

"900 %R00voo

112.000 % Reco-

81,10 % Q ReCoy

94.500 %Recoc

81 700 . *5c.V

102.000 %Recove

35,100 .%.Fkecov

88,700 9'oRecove
S69.80...... .. v.

77.000 % Recco

S94.400.%Recdove

100.000 %4 Reoov

10O.000. M-[soove

106.000 -feco v

109. RP:: )..O

2.687 ROD

11.307 R4[

3.798 ROD

S000 ROD

186568 ROD

2.681 RPD

2.299 ROD

12/30/03
-12/30/03

12/30103

1.2/30/03.

1 230/03

12130/03

12/30/03

.2/30/03

1 2130/03

1 2/30/03

1 2/30/03

12/30/03

12/30/03

1 2/30/03

1 2/30/03

1 2/30103

12/30/03

1 2/30/03

12130103
2130/03

12/30/03

1 2/30/03

1 2/30/03

.230/03.

12/30/03
1 2/0/03

12/30/03

1 2/30103

54.000

66 Q0

24.000

354000

46 .000

30:000
59.000

42,00

61 .000

.i1,000.

66.000

71.000.

56. 000

42.000.

64.000

32,000

62.000

54.000.

6 6.000

Z4,000

35,000
..

0.000

0.,000.

0.000

0.000

01000

0.000

Report wl3gq/rev.5.3 p 10

21-jan-2004 09:10:56

Acenaphthene

4Chllro3-methylphlo

2-Chlorophe not

N itro so l- ti- pr >p y nine

2-Fluorobiphenyl

Nitrobenzene-:

4.Nitrophenol

Pentdachoroph.- ci

Phenol|d5
Pyrene

a4,6-Tribr6wopb nol

Tcrphenyl-d1 (7/

1.2.4-ticilroobeonO

1 ,4-Dichlorobenzene

2,4-P nitrotouene

2-Fluorophenal

Acenaphibene

4 Chlro- 3-methylphenol

120.000

118,000
122.000

150.000

107.000

96.00:
106.000

1o5.000

116.000

.0000

106.000

114-000

122.000

111.000

111 .000

1.1.8000.

114.000

120.000

[ 18. 000

150.000

20,000.

20.000

20.000

20 .000

20 .000

20.00020.000



WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20031650
Matrix: SOLID
Test: SW-846 8270B Seiri-Vols

QC
Type Analyte
8PK-RPD 2-Fluorobiphenyl
S0K-RPD Phenol

80K-OPD Nlijobenzen'cI$

80K-RPD 4-Nitrophenol

S0K-BO- Per..corophanol

80K-RO Phenol-dE

SPK-RI-D P'/r(0 y

SK-RO 2,4,6-Tribromophenol

SUK-BPQ Torphonvi 14 (7CI)

SORB 2-Fluorophenol

.8013 .. 2.FI.Iorobiphenyl

SURB Nitrobenzene dS5

SURB R Phenol 05

80013 2,4,6-Tribromophenol

8008 .. erphonyldM4(7Q)Y

CAS #
321 -0-2

108-95-2

416>-60-0

100-02-7

87.9-1- -

41 65-62-2

367-1 2-4

321-60-8

4165-60-0

41 65-62-2

118-79-6

96904943-9

Units
RPD

BPD
P

RPD

RPD

ROD

RPD)
%Re.ove

.. b~ecove

%Rocove

%Reoove

%bRecove

Analysis
Date

12/30/03

12/30/03

12/30/03

12/30/03.

12/30/03

12/30/03

.2/30/03.

I 2/30/03

12/30/03

12/30/03
1 2/30103

.i1:2/30/03

Lower
Limit

0,000.

0.000
0,000

0.000
0.000.

0.000

0.000,

0.000

4.2.000

.,000.

64.000

54.000

24.000

9 5.000.

102.000

95 .100

B8.700.

69 .800

77-000

94 400

100.000
108.000
1.06.000

2904.6

3628.1

2965.8

3002.7

3167.9

.3751.9.

(0985

0,420

4.280

17.107

12.1.95

0.638

0.000

..9

89.700

109.000

89.100

90.200.

95. 200

113,000

SAF Number: F03-020
Sample Date: 12/11/03
Receive Date: 12/11/03

Upper
Limit

0 000
20 .000

.00

20.000

106.000

120,000

210.000

20 000

122.000

12.000

BATCH QC
BLANK 1,2,4-Trichlorobenzene

BLANK . 4-icohlorobonzene

BLANK 2,4-Dinitrotoluene

BLANK 2-Fuorophenol

BLANK Aenaphthene

BLANK $Ooro- 3 nmothylphe on

BLANK 2-Chlorophenol

BLANK N-Nitrodtw-dipropylrnine

BLANK 2-Fluorobiphenyl

BLANK . henoI

BLANK Niroben. db

BLANK 4Nitrophenol

BLANK Pentachlorophenol

120-82-1

106-46-7

121-14-2

.36T12 4.

83-32-9

59-50-7.

96-7-8
62164-/7

321-60-8

1095-2.

4165-60-0

100-02-7
8/-86-5

< 290

4310

< 67

2777,6

< 67

< 67

< 150

.620

3769.5

<.100.

2792.5

< 650

< 300

n/a

n/a.
n/a

83.300.

n/a

n/a.

W.a

60 .000

113.000
n/a

83.800

ug/Kg

ug/Kg

ug/Kg

%Recove

ug/Kg

no/Kg

ug/Kg

og/Kg
%Recove

ug/Kg

%Recove

n/a ug/Kg

n/. ug/Kg

12/30/03

12/30/03

12/30/03

12M/30-03

12/30/03

..1.2/3.0/W3

1 2/30/03

.213003

1 230/03

12/30103

1 2/30/03

12/30/03

12/30/03
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QC Found QC Yield

(4

42,000

U

U

U-

105.000

U

U

56. 000

64.000

122.000

111,000

RQ

U

U



WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20031650
Matrix: SOLID
Test: SW-846 8270B Semi-Vols

ei

SAF Number: F03-020
Sample Date:
Receive Date:

QC
Type Analyte
flLANK Phenol-dS

BLANK Pyr.en

BLANK Tibutylphosphate

BLANK 2,4,6-Tribromopherol

BLANK lrphenyld14: /PO:

L:S 1 ,2,4.Tri.horobenzo-n

LOS . 14-1.Dichlr::enenc
L(S 24 Dinitrtluen

LGS .loopheroI'

LCS Ao;naphth.en

|e- 4-Ch|.ro-3-nethylphenol

LOS 2-Chlorcphenol

LCS N-Nitrosodi-n-dipropyiamine

LCS 2-Fluorobiphenyl

LCS Phenol

LCS Ntrobenzrene-d5

LCS . -Nltiophenol

LCS Pentachlorophenol

LCS Phenol-dS

LCS Pyrene

LCS 2,4,6-Thbroimopheno

LCS Tetphenyl-d14 (7C

CAS #
4:165-62-2.

129-00-0
12673-8.

118-79-6
.8904-493

120-82-1

106-46-7
121-14-2

367-12 4
83-32-9

59 7

95-5/-8

321-60-8

108-95'2.

4165-60-0

1QQ-02-7

87-86-5

129-00-0
1 18-7-6-
98904-43-9

QC Found QC Yield Units
1018,1

< 67

K 67
1804.8

3484.4
2951.9

28327.

2633.2

2961.6
3456.0

4811.9

4304.2
2.686.2.

3236.0

421.8,0.

2970.9

44

4754.0
2860.4.

2956.0

3444.8
3207.5

67.50Q
n/.

n/a

54.100

10.000

88. 600
85.00G

7 9.000

88.800

104000

6.200

86100

80.600

97.100

84400

89.100

68. 300

95.100

85,800.

88.700

103 000

96.200

'A %Rov

Q1KG

% Re cove

% Recov

%4 Res

%4 Recov
% Rm

%4 Benn
.A -eon

-4 Bo

-14 Honey
%4 Reov

%4 Renny

Analysis
Date

12/30/03.
12/30/03

1 .30103

12/30/03

12/30/03

1 2/30/03

12/30/03
1 2/30/03

.12/30103.
12/30/03

.12/3.0/03.
1 2/30/03

12/30/03

2/30/03

1.2/30103.
12/30/03

1.2130103.
12/30/03

I 2/3/03.
12/30/03

12/30/03

12/30/03

Lower Upper
Limit Limit

24.000 122.000

S3,0.......1.50.000:.

46.000 107.000

42.000.1 .00
59.000 106.000

5Q 000 I . 00
61 .0 116.000

S61,000 106.000

66.000 106.000

71.000 114000
)8.000 109.000

67 000 103.000

60.000 11 800
32.000 ... 118:000

62.000 114,000

139.00........116.000

66.000 118.000

60,000 i 2.000

60.000 120.000
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20031650
Matrix: SOLID
Test: Ammonia (N) by IC

SAF Number: F03-020
Sample Date: 12/13/03
Receive Date: 12/15/03

QC Found QC Yield Units
Analysis Lower

Date Limit

W030001156
QC ASSOCIATED WITh4
Ammonia (Ni by IC
Ammonia (N) by IC

Ammonia (N(.by IC

SAMPLE
7664-41-7

7664-41-7

7664-41-7

7664-41-7

7664-41-7

7664-41-7

5:82e + 00

1 .43e-01

.1,7.$&01.

<4.e0-3

<4,00e-3

8.1 e + 01

87.195
.18.537

RPO

% Reqov

%/ Re o

01/06/04

01/06/04

01/06/04

n/a mg/L 01/06/04

n/a . mtg/(. 01/06/04

99.272 % Recov 01/06/04

0.000

75,000
75.0.00

00
0.000

80 .000

20 .000

125.000

.125.000<.......

310.000 U

30,000.........

120.000

Reportw13gq/rev.5.3 p 13
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QC
Type Analyte CAS #

Lab ID:
BATCH

MS

MSD

BATCH
BLANK

BLANK

LCS

Upper
Limit

QC
Ammonia

Ammonia

(NI by (C

(N by. Ic

(N) by (C

RQ

,It



InWSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20031650
Matrix: SOLID
Test: Uranium Isotopics by AEA

SAF Number: F03-020
Sample Date: 12/11/03
Receive Date:12/t 1/03

QC Found QC Yield Units
Analysis Lower

Date Limit

Lab ID:
BATCH
CUP.

W030001150
QC ASSOCIATED WITH
Uraniurn-23

BATCH QC
BLANK Uranium-238

LCS Uranium-238

SAMPLE
U-238

24678-82-8

24678-82s

8.Se - 00

1.4e-02

3.9.e.+.01

3.593

0.014 pCi/g

102,875 PkRe..v

Reportwl3gq/rev.S.3 p 14
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QC
Type Analyte CAS #

Upper
Limit RQ

RPD 01/07104 0.000

0.000

75 .000

01/07/04
01107/04.

20000

1000.000
1 25.000;



WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20031650
Matrix: SOLID
Test: ICP-2008 MS All possible metal

SAF Number: F03-020
Sample Date: 12/11/03
Receive Date:.12/11/03

QC Found QC Yield Units
Analysis Lower

Date Limit

Lab ID: W030001150
BATCH QC ASSOCIATED WITH
MS Silve.r
MS Cadmium

M.S Chromnium

MS Copper

MS Mercury

MS Nickel

MS Lead

MS Uranium

MSD Silver
MSD Cadmium

MS Chromium

MSD Copper

MSD Mercury

MSD Nickel

MSD Lead

MSD Uranium

BATCH QC
BLANK Silver

BLANK Cadmium

.BLANK.Chromium

BLANK Copper

B8LANK.Memoury

BLANK Nickel

- LANK.Lead

BLANK Uranium

Report wl3gq/rev.5.3 p 15

21-jan-2004 09:10:55

SAMPLE
7440-22-4.

7440-43-9

7440-47-3

7440-60-8

7439-97-6

7440-02-0

7439-92-1;

7440-61-1

7440-22-4.

7440-43-9

7440-47-3

7440-50-8

7439-97-6

7440-02-0

7439-92 1I

7440-61-1

7440-22-4

7440-43-9

332.7

406.2

.5...

392.37

22,49.

394.7

381.95
S6.

420.9
3556

393.27

22.81

395.3

402.4
390.6

<.0.2

<0.1

7440-47 -a <0.3

7440-50-8 <0.5

7439S.9.....0.

7440-02-0 < 0.5

7439-9 2-1 <,

7440-61-1 <.

83,176

101 550

98.093

112.460

98.675

98.6.26

95.487

91.700

105.226

8B.900

98.317

114.060

98.825

100.600

97.638

nWa

n/a

n/a.

n/a

0.150

n/a

n/v

n/a

~% Rao
% Recov

V, Recv

% Recov
Roam

%4 Recov

Ye Racov

%4 Becov

%4 Recov

94 Rbo

%4 Recov% Rocov

% Beom

% Recov
%4 Peony

plL

ug/L
ug/L

ug/L

ug/L

01/10/04
01.110104.

01/10/04

01110/04
01/10/04

01/10/04

01/10/04

0110/04

01/10/04

01/10/04

011 0/04

01/10/04

01/10104
01/10/04

.0111.0104.

01/10/04

.0111.0/04.

0 1/10/04

0 1/10/04
0 1/10/04

70000
70.000

7000

70 000
70.000

70.000

70 000

70.000
70.000

70.000
70,000

70.000

70.000.

70.000
.70.000

70 .000

-0.440

-0.2 20

-0,060

-1.100

-0,2 2

-1.100

01/10/04 -2-40
01/10/04 -0.220

QC
Type Analyte CAS #

Upper
Limit RQ

130,000

130.000

.30000

130.000

130,000

130.000

130.000
130.000

1.30.000

130.000

130.000

130.000

130.000

130.000

0.440

0,220

0660

1.-100

0.220

1.100

2.640

0.220

U

U

U.

U

U

U

U

I



N-WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20031650
Matrix: SOLID
Test: ICP-2008 MS All possible metal

SAF Number: F03-020
Sample Date:
Receive Date:

Analysis
Units Date

.Room., /100

% Recov 01/10/04
'--: ke ? 01110/0

% R .. V 01/1.0.04.'a ReoI v 01/10/04

%Recov 01/10/04

%Recov 01/10/04

%/ Recov 01/10/04

Lower
Limit

85,000

85.000

85,000
8's 000

86.000

35,000

85.000

Upper
Limit RQ

115.000

115.000

11b.000115.000

115.000

115.000

Report w13gq/rev.5.3 p 16
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QC
Type
LOS.
LCS

LOS

LOS

LOS

LOS

LOS

Analyte

Cadmium

Chormium

:op per

Memory

Nickel

Load

Uranium

CAS #
7440-22-4

7440-43-9

7440-47-3

N440-50-8

;7439-97-6

7440-02-0

7439-92-1

7440-61-1

QC Found

83.71

69.94

139.2

98.39
107,2

402.2

QC Yield
q W0160

122.026
69.295.
109.606

1.30.393

117.691

113.439

100.560



00WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20031650
Matrix: SOLID
Test: Plutonium Isotopics by AEA

SAF Number: F03-020
Sample Date: 12/11/03
Receive Date: 12/11/03

QC Found QC Yield Units
Analysis Lower

Date Limit

Lab ID:
BATCH
>liP

W030001150
QC ASSOCIATED WITH
P-239/24. y AFA

BATCH QC
BLANK Pu-239/240 by AEA

LCS.......23924Q by AEA

SAMPLE
PL0-239240

PU-239/240

PU-2391240

3.6 -01

5.6e-03

11.89

0.000

0.006

96.667

HPO 01 /07/04 0.000

pCi/g 01107/04

% Becov 01/07/04

Report w13gq/rev.5.3 p 17
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QC
Type Analyte CAS #

Upper
Limit RQ

20.000

1000.000

125.000

0.000

75.o00



ONWSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20031650
Matrix: SOLID
Test: Americium by AEA

SAF Number: F03-020
Sample Date: 12/11/03
Receive Date: 12/11/03

QC Found QC Yield Units
Analysis Lower

Date Limit

W030001150
QC ASSOCIATED WITHI SAMPLE

IAiiridurm-241 14 59(3- 10 ,2

QC
Arrciumn-24 1 14596-10-2

Ame~rictjnt24 I 14596-10-2

2.e02

3.3e-02

1 223

FRPO

0.033

93.004

01/07/04

pc009 01/07/04

% Rocov 01/07/04

Report w.3gq/rev.5.3 p 18
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QC
Type Analyte CAS #

Lab ID:
BATCH
flu'

BATCH
BLANK

LCS

Upper
Limit RQ

* .000>

0.000

7000O -

1000.000

1 25.00



CWSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20031650 SAF Number: F03-020
Matrix: SOLID Sample Date: 12/11/03
Test: & Neptunium by AEA Receive Date:12/11/03

QC Analysis Lower Upper
Type Analyte CAS # QC Found QC Yield Units Date Limit Limit RQ

W030001150
QC ASSOCIATED WITH SAMPLE
Neptniurr-237 13994-20-2

QC
Neptunium-237

'Ne~iun-237

13994-20-2

13994-20-2

3.3-03

6.8e.±+00

123077 RPD

0,003 pi/g

53.968 *Ro.Ove

Report wl3gq/rev.5.3 p 19
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Lab ID:
BATCH

BATCH
BLANK

I-c$

61/09/04

01/08/04
.01/1B/.04.

0.000

0.000

75.000

26.000

1000.000

125.0.00.
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Waste Sampling and Characterization Facility
P.O. BOX 1970 53-30, Richland, WA 99352

PHONE: (509) 373-7004/FAX: (509) 3737134 11(404
ACKNOWLEDGMENT OF SAMPLES RECEIVED

Ground Water Protection Program
Customer Code: GP.P

Richland, WA 99352 PO#: 119142/ES20
Attn: Steve Trent Group#: 20031650

Project#: F03-020
Proj Mgr: Steve Trent AO-21

Phone: 373-5869

The following samples were received from you on 12/11/03. They have been
scheduled for the tests listed beside each sample. If this information
is incorrect, please contact your service representative, Thank you for
using Waste Sampling and Characterization Facility.

Sample# Sample Id Matrix Sample
Tests Scheduled Date

W030001150 B183M0 TRENT Solid, or handle as if solid 12/11/03
@2008 @AEA-30 @AEA-31 @AEA-32 @AEA-33
@GEA-GPP @IC-30 @SVOCGPP @TPHD-WA CN-02 NH4-IC
PERSOLID PH-30

Test Acronym Description

Test Acronym Description

E@2008 lCP-20O MS All possible metal
@AEAm3O Plutoniumr Isotopics by ALA
@AEA-31 Americium by AEA
AA-32 Urani um Isotop ics by AEA

@AEA-33 & Neptunium by AEA
?GEA-GPP Gamma Energy Analysis-grd H20
@IC-30 Anions by Ion Chromatography
@SVOCGPP SW-846 82702 Semi-Vols
@TPHD-WA WTPH-D TPH Diesel Range (Wa)
CN-02 Cyanide by Midi/Spectrophotom
NH4-IC Ammonia (N) by IC
PERSOLID Percent Solids
PH-30 pH Soil and Waste Measurement

- 1 -

3 -1



FLUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-020-007 Page 1 of I

Collector Company Contact Telephone No. Project Coordinator
Pope/Hughes/Pfister Steve Trent 373-5869 TRENT, SJ Price Code 8N Data Turnaround

Project Designation Sampling Location SAF No. AirQuality 45 Days
216-B-26 Characterization Sampling - Soil Sampling C3245 (17.5-20 ft) F03-020 -

Ice Chest No. Field Logbook No. COA Method of Shipment
l-NP-N- 3 S \ 119142ESI1 . Govt. Vehicle

Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Waste Sampling & Characterization N/A N/A

POSSIBLE SAMPLE HAZARDS/REMARKS

Preservation None Ccol4C Cool4C

PrsevaioP aG -GIP G
Type of Container

Special Handling and/or Storage
No. of Container(s)

--. 20 60mL 120mL 120nL 60mL
Volume

-4 -ci . Acti ty Scan See item (n)ia See item (2) in See item (3) is See item 4) in
c- Special Special Special Special

SA PL A nstmctions. tnstuOtioeS. tnauOtiou. Instructions.<9777 SAMPL ANALYSIS I

Sample No. Matrix * Sample Date Sample Time

B183M0 SOIL 12- / ()

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix *
Ret' . ved B d In ateTime FlI acknowledges that the analytical holding time for N02, NO3, and P04 by EPA Method 300.0 will

R9 I 4e e y/tdII ot be met. The lab is to analyze pH within 24 hours of receipt, The laboratory is to report kerosene s-si
S./ rnge organics from the WTI>H-Danalysis. - -

Relinquished By/Removed From( Date/Time Received By/Stored In It. DateafTine sMinim
(1) SemiVOA -- 8270A (Add-On) {Tributyl phosphate}, TPI--Diesl Range - WTPH--D (Total W wer

Relinquished By/Removed PromD~ir pelroleaan, hydrocarbonts - diesel range, Total petroleum hydrocarbons - kerosene raigej A-Ail
Dale/Time Received By/Stored In Date/Time (2) Ganuna Spectroscopy (Cesium-137, Cobalt-60, Europium-152, Europiuin- 4 Europium-155} AAir

Onma Sice - Add-on (Antimony-125, Cesiuam-134, Tin-126; Isotopic Plutonium; Isotopic Uranium- -Lanr Liqusims

Relinquished By/Removed Frot Date/Time Received By/Stored lit- Date/Time Nepluni2-237; Aascvriin-24 C ,C , k i}C 2.
(3) lOP/MS - 200.8 (TAL) (iCadmrium, Chromumi, Copper, Nickel, Silver);lOPM 200.8 (Add-on) wtip
I Iead, Mercury, Uranium} Lnitiii

Relinquished By/Removed From Date/Time Received By/Stored In Date/Time (4) IC Anions - 300.0 (Chloride, Fluoride, Nitrogen in Nitrate, Nitrogen in Nitrite, Phosphate, Sulfate}; xO
Cations (IC) - 300.7 (Nitrogen in ammonium); Cyanide (Total) - 335.2; pH (Soil)- 9045; TOC - 9060

Relinqiished By/Removed From Date/Time Received By/Stored I1 Date/Time.

LABORATORY Received By Title Date/Time

SECTION

FINAL SAMPLE Disposal Method - - Disposed By Date/fite

DISPOSITION

A-4003-618(03/03).



Dale, Troy F

From: Iwatate, Kenneth
Sent: Thursday, January 22, 2004 11:10 AM
To: Dale, Troy F; Trechter, John E Jr.
Cc: Rice, Andrew D; Fitzgerald, Scot L
Subject: Low Neptunium Recovery for LCS

Importance: High

Troy, John

The Groundwater Protection Project (GPP) sent to the WSCF laboratory several.soil samples
and requested neptunium analyses. All of this work had to be done in a short period of
time. All samples were analyzed using the following batch criteria: Blank, LCS,
"LCS+spike", Sample, Duplicate, Sample+spike, and Duplicate+spike, since we did not have
any suitable neptunium tracer. It should be noted that the LCS and "LCS+spike" are made
up by using 25 mLs of 2M nitric acid and, in the case of the LCS, spiked with 0.025 mL of a
252 dpm/mL Np-237 solution and, in the case of the "LCS+spike , 0.05 mL of the Np-237
solution. The spiked duplicate and samples were done with 0.025 mL of the same Np-237
solution.

After an initial batch of soils was processed and the data analyzed, the Np-237 recovery for
the LCS and "LCS+spike" were found to be approximately 50-60%. Initially, it was thought
that there was just a simple error since the same data showed that the spike. recoveries of
the duplicate and soil samples were in the acceptable range of 75 - 125% (QAPP-0 17).

Due to the time crunch all soils were processed for Np. The data was analyzed and the
same problem was apparent; LCS and "LCS+spike" recoveries on the order of 50% whereas,
the soil spikes were in the range of approximately 75-125%. The results of the spike
recoveries for the soils alone showed that the method was working properly, yet there
seemed to be an oddity with the LCS and "LCS+spike".

Before the last batch of soils was to be processed (report due to GPP on 1/29), a test of a
hypothesis was conducted. It was the chemist's idea that the major difference between the
soils and the LCS was the level of iron. It isn't so much that the iron helps in extraction per
se, but that the addition of ascorbic acid to convert all iron(III) to iron(II) was excessive due
to a poorly detected color change or lack thereof. If excess ascorbic acid, is present, Np
could change its oxidation state to one that has a lower Kd (distribution coefficient) on the
TEVA resin at the conditions for efficient extraction. Conversely, if the iron(tI) sulfamate
rdagent was at 0.6M, the excess ascorbic acid would not be present, due to an easily
detectable color change. Could this mean that the iron(II) sulfamate solution was less than
the required 0.6M?

Four test samples were run. These consisted of 25 mLs of 2M nitricacid spiked with Np-
237. Two of the samples contained 1. mL of iron carrier (10 mg) and 2 mL of the iron(II)
sulfamate. The other two samples just had 4 mLs of the iron(II) sulfamate added. Also in all
cases, the technician took great pains by adding the ascorbic acid solution dropwise and
letting the sample sit for a few seconds between additions. (SEE attached ExcelTM
spreadsheet for details).

1 3-3



NpTest.xIs (19 KB)

As you can see in the spreadsheet data, the recoveries ran 88-107%. The extra iron, from

either adding 10 mg of iron or doubling the iron(II) sulfamate, aided in the extraction of Np
using TEVA resin. I believe that this is mostly attributable to the fact that ascorbic acid is

kept to a minimum by detecting the color change. It may also be concluded that the iron(II)
sulfamate concentration may not be 0.6M. To improve on this, one can either add a very
small amount of iron to the samples, except for those containing lots of iron, or use a more

sensitive indicator such as 1 drop of ammonium thiocyanate (IM).

If you have any questions, feel free to call.

Ken Iwatate
Radiochemstty
A nalytical Services. WSCF
Voice: (509)373-7198 (Office)
FAX: (509) 372-0456
Fluor Hanford, S3-30. PO Box 1000, Richland, WA 99352

2
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Neptunium Test Results - 1/22/04

Count

AEA AEA
ID Net Area.

10 1271
11 2641
12 1437
13 2710
9 9

AEA

Bkg

7
4
1
3
5

Time

mi n

1000
1000
1000
1000
1000

AEA

Eff

0.2039
0.2369
0.2120
0.2211
0.2211

Found Added

dpm dpm

6.20 6.3
11.13 12.6
6.77 6.3
12.24 12.6
0.02 <----- MDA

Recovery

98.4%
88.3%
107.5%
97.2%

LCS1 25mLs of 2M HNO 3 spiked with 0.025 mL 27Np (252 dpm/mL). 1 mL

of 10 mg/mL Fe carrier and 2 mL of iron(II) sulfamate

LCS2 same as LCS1 but spiked with 0.05 mL 27Np

LCS3 25 mLs of 2M HNO 3, spiked with 0.025 mL 2 3 7 Np. 4 mLs of iron(II)

sulfamate was used.

LCS4 same as LCS3 but spiked with 0.05 mL 237Np.

Addition of the ascorbic acid was performed dropwise and the solution was.
allowed to sit for a few seconds between additions.

C:\Documents and Setings\h002891 8\bocat Settings\Tenporary Internet Fites\OLKO1 \NpTest.xis

Test

ID

LCS 1
LCS2
LCS3
LCS4
Blank

237 NP 237 Np


