Fluor Hanford, Inc.

Post Office Box 1000 ' o A
Richland, Washington 99352 . ' _ ‘ CULE0ES
Memorandum | '
|  W1141-04-SLF-112
To: S.J. Trent Date: January 29, 2004
From: S. L. Fitzgerald, Manager Telephone:  373-7495
WSCF Analytical Services '
W/Attachments - W/O Attachments
o T.F. Dale $3-28 D.Hart ' 83-30
- S.L.Fitzgerald _ 83-30 L.C.Swanson E6-35
H. K. Meznarich S3-30 File/LB
J. E. Trechter S$3-30
M. Neely $3-30

Subject: - FINAL RESULTS FOR 216-B-26 CHARACTERIZ TIC A
SAMPLING - SAMPLE DELIVERY GROUB(W SCF2004003 ™ SAF NUMBER FO03-
020

References: (1) Groundwater Protection Program-Letter of Instruction, FH—EIS-ZOOS MEM-(001,
October 31, 2002

(2) HNF-SD-CD-QAPP-017, Rev 6, Waste Samphng and Characterization Fac111ty
Quality Assurance Plan

This letter contains a narrative (Attachment 1) for the sample delivery group (WSCF20040032),
the analytical results (Attachment 2) and the sample receipt information (Attachment 3).
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Attachment 1

Narrative
Sample Delivery Group WSCF20040032
Sample Matrix Soil
Sample Visual - { Brown
SAF Number F03-020
Data Deliverable Summary Report
Introduction

One (1) soil sample (B183P4) from GPP was received at the WSCF Laboratory on December 30,
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 Protectzon Program- Letter of
Instruction, refcrenced in the cover letter

The narrative (Attachment 1) will address sample characteristics, analyses reéluicsted 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 Meth_odologx for Requested Analyses

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

o Semi-VOA’s by EPA SW-846 Method 8270B. Analytical work was performed with no
dev1at10ns to the approved method.

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

s 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).

o The pH by EPA Method 150.1. Analytical work was performed with no deviations fo the

approved method.

¢ Percent Solids by EPA Method 160.3. Analytxcal work was performed w1th no deviations

to the approved method

¢ Cyanide by EPA SW-846 Method 9010. Analytical work was performed withno -
deviations to the approved method.



¢ 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) 2-16 and 2-17 for QC details, Analytical Note: The 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 wete analyzed with each delivery group per the GPP Letter

of Instruction. See page(s) 2-18 through 2-21 for QC details. Compounds listed on the tentatively

identified peak report with an “N” qualifier have been 1dent1ﬁed with the program used to
interpret the raw data.

WTPH-D — The hold time(s) for this analfsis' was mef 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) 2-27 for details.

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) 2-12 and 2-23 for QC details. Analytical Note: Chloride and
Sulfate 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) 2-15 for QC details. Analytical Note: Ammonium-N detected, but at a
concentration less than that of the lowest calibration level. Ammonium-N result is also an
estimate due to a potential matrix interference. Three separate matrix spikes were prepared and
analyzed with consistently low results.

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 Sarnple, Matrix Sp1ke
and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Let*er of .
Instruction. See page(s) 2-22 for QC details. Analytical Note:

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) 2-14 and 2-23 through 2-26 for QC details. Analytical Note:
The Sample and Duplicate for Eu-155, Np-237, Pu-239/240 and Am-241 have poor RPDs, but
the RPD is not applicable to.low level samples. The Pu tracer recovery was low for the blank and
LCS. The LCS result was not impacted by the low tracer recovery. The Np LCS recovery is low
at 61.1%. This is attributed to a slight excess of ascorbic acid which can occur in the LCS due to
low iron levels and which causes retention of Np during separation. This effect did not occur
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with the samples as evidenced by the spike recoveries (A spike was added to the MS and MSD
with recoveries of 81.7% and 89.9% respectively, limits for the spike are 75-125%.). All other
QC was acceptable 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
B183P4 U 87.12% | 71.94% | 88.78% | 97.17%
' Pu 23.35% | 23.81% | 95.84% | 71.56%
Am 71.47% | 78.20% | 95.01% | 85.94%

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

%Manager and Client Services, as verified by the following signature.

Tr_ory Dale

WSCF Production Control

Abbreviations _

Hg — mercury Am ~ americium

IC — ion chromatography _ Cm- curium

ICP - inductively coupled plasma Pu - phrtoninm

ICP/AES — ICP/atomic emission spectroscopy Np — neptunium

ICP/MS — ICP/mass spectrometry GEA — gamma energy analysis
Total U — total uranium H3 Tritium

AT/TB - total alpha/total beta — Strontium 39, 90

AEA — Alpha Energy Analysis W’I‘PH—D Total Hydrocarbons-Diesel
WTPH-G — Total Hydrocarbons-Gasoline TSS - Total Suspended Solids

1-3
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Analytical: AV

T

Client Services: __ N-'L"

| WSCF
ANALYTICAL RESULTS REPORT

for

Ground Water Protection Program
Richland, WA 99352

Attention: Steve Trent

All resulty are reported on on "as received” basis unless vtherwise noted in the comnent section.

Conﬁdentia[it‘,.u Notice: The information contained in this report is privileged and confidential information intendad only for the use of the. addressen. H the reader of this repart is not the intended

recipient, or the employee or agent responsible to deliver it to the intended reciplent, you are hereby notified that any dissemination, distriibution or copying of this communication is strictly

 prohibited. If you have recelved this communication in effor, please Notify Ut inimsdiately by tefephore at-{508) 373-7020. ~ - -

Contract#: FH-EIS-2003-MEM-001
Report#: WSCF20040032

Report Date: 28-jan-2004-

Report WGPP/ver. |

Ground Water Protection Program

Page
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ANALYTICAL RESULTS REPORT

WSCF

Attention Steve Trent Group #: WSCF20040032
Project: F03-020: F03-020 - _ :
. ' _ - WSCF S
Sample # Client ID - CAS # Test Performed Matrix Method RQ Result Unit DF MDL - Analyze Sample Receive
Organic S o
W040000023 B183P4  TRENT 100-02-7 4-Nitraphenol SOIL LA-523-486 U < 700  ugkg 100  7.0e402  01/20/04 01/13/04 01/14/04
W040000023 B183P4  TRENT 106-46.7 1,4-Dichiorobenzens S0l ‘LA-523-456 U < 340 ughkg 1.00 3.48+02  01/20/04 01/13/04 01/14/04
W040000023 B183P4  TRENT. 108-95-2 Phenal so, LA-623-456 U < 110 uglkg 1.00 11e+02  01/20/04 01/13/04 01/14/04
W0o40000023 BIB3P4 . TRENT 126_-82-1 1,2.4-Trichlorebenzene S0IL LA-G23-466 U < 320 ug/kg 1.00 3.2¢ +02 01/20{04 0©1/13/04 01/14/04
WO040000023 B183P4  TRENT 121-14-2 2,4-Dinitrotoluene SO LAB23-456 U < 72,0 ug/kg 1.00 72 01/20/04 01/13/04. 011404
W040000023 B183P4  TRENT 129-00-0 Pyrene SOIL LA-623.456 U < 720 uglkg 1.00 72 01/20/04 01/13/04 01/14/04
WO040000023 B1B3P4  TRENT 59-50-7 4-Chlora-3-methylphenal SOIL LA-523-456 U < 720 uglkg 1.00 72 01/20/04 01/13/04 ©1/14/04
WO040000023 - B183P4  TRENT 621-64-7 N-Nitrosodi-r-diprapylamine 30IL LA-523.456 U < 720 ug/kg. 1,00 72 01/20/04 01/13/04 01/14/04
W040000023 B183P4 TRENT 83-32-9 Acenaphthane ol 18 LA-G23.456 U < 720 uglkg 1.00 72 01/20/04 01113/04 01/14/04
WO040000023 B1B3P4  TRENT 87-B6-5 Pentachlorophsnol S0IL. LA-523-456 U < 320 uglkg 1,00 - 3.2e+02  01/20/04 01.13/04 01/14:04
W0o40000023 B1B3P4  THENT 95-57-8 2-Chlorpphenaol S0IL LA-523-456 U < 160 uglkg 1.00 1.6e+02  §1/20/04 01/13/04 01/14/04
W040000023 B183E4 TRENT 126-73-8 Tributyl phosphate SOl LA-523-456 U < 720 ug/kg 1.00 72 01/20/04 01/13/04. 01/14:04
WO040000023 B183P4  TRENT TPHDIESEL Total Pet. Hydrocarhons Diesel . SOIL NWTPH u <3.70e+03 ugkg 1.00 3.7¢+03  01/21/04 01/13/,04 01:14/04
W040000023 TRENT TPHKEROSENE Kerosene 50IL NW’TPH . U < 3.70e +03 ug'ky 1.00 3.7e+03 01/21/04 01/13/04. 01/14'04

B183P4

MDL=Minimum Detection Limit

RQ=Result _'Qualifier

DF=Dilution Factor

* . fndicates results that have NOT been validated;

Report WGPPhver. 1
‘:’ -Ground Water Protection Program

o

B - The analyts < the RADL but > = the IDL/MDL linorganict

U - Anatyzed for but not detected ahove limiting criteria.

+ = Indicates more than six qualifier symbols

E - Analyte Is an estimate, has potentially larger errors

Page. 2



WSCF

ANALYTICAL RESULTS REPORT |

-

Attention: Steve Trent Group #: WSCF20040032
Project: F03-020: F03-020 _
. WSCF :
Sample # Client ID CAS # Test Performed Matrix Method RQ Result Unit DF MDL Analyze Sample Receive
inorganic

W040000023 B183P4  TRENT 57125 Cyanide SoIL LA-695-402 U < 0.200  mglkg 1.00 0.20 . 01/22/04 01/13/04 01/14/04
WD040000023 B133P4 'i'RENT NH4-N Nitrogen in armmonium 50IL LA-503-401 BE 0.213 mglkg 60.00 .20 01/19/04 01/13/04 .01/14/04
W040000023 B183P4 TRENT 15 ‘ Total sclids S0IL LA-519-412 ' 92.0 % 1.00 0.0 O1/21/04 01/13/04 01/14/04
w040000023 B183P4  TRENT PH pH Measurement SOIL LA-212-411 B8.78 pH 1.00 0.010 01/21/04 - 01/13/04_.01/14/04
Ww040000023 B183P4 - TRENT 16984-48-8 Fluoride S0 LA-533-410 U < 1.15 mglkg 50.00 1.2 01/19/04 01/13/04 01/14/04
W040000023 B183P4  TRENT 16887-00-6 Chloride S0IL LA-633-410 B 2.77 mgkg £0.00 2.6 01/19/04 01/13/04 01/14/04
WO40000023 B183P4  TRENT NO2-N Nitrogen in Nitrite SOIL LA-633-410 U < 0850  mgikg 50.00 0.95 01/19/04 01/13/04 0171404
W040000023 B1B3P4  TRENT NO3I-N Nitrogen in Nitrate 50IL LA-633-410 U 0.650 mglkg 50.00 0.65 01/19/04 01/13/04 01/14/04
WO040000023 B183P4  TRENT 14265-44-2 Phosphate SOIL LA-B32-410 U < 2.70 mglky 50,00 2.7 01/18/04 01[13.’64 01/14/04
wo40000023 BI183P4 TRENT 14808-70-8 Sulfate SO LA-533-410 B 2.16 mg’kg 501)0. 5.0 01/19/04 01/13/04 01/14/04
WOo40000023 B183P4  TRENT 7440-43-9 Cadmium S0IL LA-505-412 U < 0.486 myrig 4.85 0.48 | 01/20/04 01/13/04 01/14/04
W040000023 B183P4  TRENT 7440.47-3 Chromiua 501 LA-505-412 8.89  mgkg  4.85 1.5 01/20/04 01/13/04 01/14/04
WO40000023  B1E3AP4 TRENT 7440:50-B Copper SOIL LA-506-412 B8.03 mg'kg 4.85 2.4 01/20/04 01/13/04 01/14/04
WD40000023 B183P4  TRENT 7439-92-1 lLead SOIL LA-B0B-412 U < 582 matkg 4.85 5.8 01/20/04 01/13/04 01/14/04"
W040000023 B1a3P4 TRENT 7440-02-0 Nickal S0IL LA-505-412 10.6 myg-kg q.485 2.4 01/20/04 Q1113104 01/14/04
WO040000023 B183P4  TRENT 7440.22-4 Silver S0l LA-605-412 U < 0.970 marky 4.85 Q.97 01/20/04 01/13/04 01/14/04
WO040000023 B183P4 TRENT 7440-81-1 Uranium SOIL LA-505-412 U < 0.485 mgrkg 4.85 0.48 01/20/04 01/13/04 01/14/04

B183p4 TRENT 7439-97-6 Mercury SOIL LA-506.412 0.580 nmyg-kg 4.85 Q.48 01/20/04 01/13/04 01/14/04

w0400000213

MDL=Minimum Detection Limit

RQ=Resuit Qualifier

DF=Dilution Facter

* - Indleates results that have NOT baen validated;

Report WGPPHver. |
l:‘) Ground Water Protection Program

W

B - The analyte < the RDL but > = the IDL/MDL {inorganicl

U - Apalyzed for but not detacted above limiting criteria.

+ - Indicataes more than six qualifier symbols

E - Analyte is an astimate, has potentially larger enfors

Page 3



| WSCF
ANALYTICAL RESULTS REPORT

Attention: Steve Trent Group #  WSCF20040032
Project: F03-020: F03-020 :
' WSCF :
Sample # Client ID CAS # Test Performed Mairix Method RQ Result Unit DF MDL Analyze Sample Receive
Radiochemistry -
WO040000023 B183P4  TRENT 13994-20-2  Neptunlum-237 solL LA-508:471 U 1.90e-03  pCifg 1.00 0.012  01/27/04 01/13/04 01/14/04
W040000023 B1B3P4  TRENT ET,C Np-237 by AEA Total Ctng Emor  SOIL LA-508-471 +- 1.9e-03  pCilg 1.00 0.0 01/27/04 01/13/04 01/14/04
W040000023 B183P4  TRENT 14596-10-2  Americium-241 soiL LA-608-471 U 0.0220  pCilg 1.00 0.043  0H27/04 01/13/04 01/14/04
W040000023 B1B3P4  TRENT ET.C Am-241 by AEA Total Cntg Error  SOIL LA-508-471 +- 0.026  pCilg 1.00 0.0 01/27/04 01/13/04 01/14/04
W040000023 B183P4  TRENT 14234356 Antimony-125 SOIL LA-608-462 U 0.0122  nCilg 1.00 0.036  01/19/04 01/13/04 01/14/04
WO040000023 B183P4  TRENT ET.C $b+125 Rel. Count Error {GEA)  SOIL LA-§08-462 +- 0020  pCilg 1.00 0.0 01/19/04 01/13/04 01/14/04
W040000023 B183P4  TRENT 10198-400  Cobalt-60 - solL LA-508-462 U -9.83e-04  pCilg 1.00 0012 01/19/04 01/13/04 01/14/04
W040000023 B183P4  TRENT £T.C Co-60 Ral. Count Error (GEA) SoIL LA-508-462 +- 6.90-03  pCilg 1.00 0.0 01/18/04 01/13/04 01/14/04
WO040000023 B1B3P4  TRENT 13967-70-9  Cesium-134 SO LA-508-462. U 0.0702  pCilg 1.00 0.080  01/19/04 01/13/04 01/14/04
W040000023 B183P4  TRENT ET.C Cs+134 Rel. Count Error [GEA] SON. LA-508-462 +- 0.016  pCilg 1.00 0.0 01:19/04 01/13/04 01/14/04
WO040000023 B183P4  TRENT 10045-97.3  Cesium-137 soll, LA-508-462 U 1.19¢-03  pCilg 1.00 0.012  01/19/04 01/13/04 01/14/04 -
W040000023 8183P4  TRENT ETC . Cs-137 Rel. Count Enor (GEA}  SOIL LA-BOB-462 +. B.6e03  pCilg 1.00 0.0 D1:19/04 01;13/04 01/14/04 -
W040000023 B183P4  TRENT 14683-23.9  Europium-152 SOIL LA-G08-462 U -0.0151  pCilg 1.00 0.038  0119/04 01/13/04 01/14/04
WO040000023 [B183P4 - TRENT ET,C Eu-162 Rel, Count Enor {GEA)  SOIL LA-508-462 4 0024 pCiHg . 1.00 0.0 01/19:04 01/13/04° 01/14/04
W040000023 B183P4 . TRENT 16685-10-1 Europium-154 soIL LA-508-462 U -7.59e-03  pCig 1.00 0034  01/19/04 01/13/04 01/14/04
W040000023 B183P4  TRENT ETC Eu-154 Ral. Count Error (GEA) SOl LA-508-462 +- 0024  pCilg 1.00 0.0 01/18/04 01/13/04 01/14/04 -
WO040000023 B183P4  TRENT 14391-16:3  Europium- 156 SON. LA-608 462 0.0648  pCilg 1.00 0.058 0111904 O1/13/04 01/14/04
WO040000023 B183P4  TRENT ET.C Eu-166 Rel, Count Error (GEA]  SOIL LA-60B-462 +. 0.080 - pCilg 1.00 0.0 01/19/04 01/13/04 01/14/04
WO040000023 B183P4  TRENT 16832506 Tin-126 0 son LA-508-462 U 0.330  pCilg 1.00 0.40  01/19/04 D1/13/04 01/14/04 .
WO040000023 B183P4  TRENT ET.C 80126 Rel. Count Error (GEA)  SOIL LA-508-462 +- 0062  pCilg 1.00 0.0 01/19/04 01/13/04 01/14/04
W040000023 B183P4  TRENT 13981-16.3  Plutonium-238 SOl LA-508-471 0.0410  pCilg 1.00 0.033  01/27/04 01/13/04 01/14/04
WO040000023 B183P4 TRENT ETC Pu-238 by AEA Total Cntg Error  SOIL LA-508-471 #. 0026 pCig 1.00 0.0 01:27/04 01/13/04 01/14/04
WO040000023 B183P4  TRENT PU-239/240 ©  Pu-239/240 by AEA soiL LA-BOB4TY U 3.80e-03  pCilg 1.00 5.1e:03  01/27/04 01/13/04 01/14/04
WO040000023 B1B3P4  TRENT ET.C Pu-239/240 AEA Total Cntg Em SOIL LA-508-471 +--5.2e03  pCilg 1.00 0.0 - 01/27/04 01/13/04 01/14j04
WO0A4D000023 B183P4  TRENT U-283/234 Uranium-233/234 solL LA-508-471 0.180  pCifg 1.00 0020 01/26/04 01/13/04. 01/14/04
WO040000023 B183P4  TRENT ET.C U-233/234 AEA Total Cntg Errar  SOIL LA-508 471 #- 0059  pCilg 1.00 0.0 01/26/04 01/13/04 01/14/04

MDL=Minimum Detection Limit

RQ=Result Qualifier

‘DF=Dilution Factor ‘

* - Indicates resuits that have NOT been validated;

Report WGPP/ver. I - _
t;“‘ Ground Warer Protection Prograr

o

8 - The analyte < the RDL but > = the IDL/MDL finerganic}

U - Analyzed for but not detected above limiting criteria.

+ - Indicates more than six gualifier symbols

E - Analyte is an estimate, has potentially larger errors
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 WSCF -
ANALYTICAL RESULTS REPORT

Attention: Steve Trent Group #: WSCF20040032
Project; F03-020: F03-020
: ~ WSCF :
Sample#  Client ID CAS # Test Performed Matrix Method RQ Result Unit DF MDL Analyze Sample Receive
WwO040000023 B183P4  TRENT 15117-86-1 Uranium-238 SOIL ©  LA-508-471 0.0250  pCilg’ 1.00 0.015  01/26/04 ©1/13/04 O1/14/04
| W040000023 B1B3P4  TRENT ET.C U-235 by ABA Total Cntg Error  SOIL- LA-508-471 +- 0017  pCilg 1.00 0.0 01/26/04 ©1/13/04 01/14/04
W040000023 B183P4  TRENT y-238 Uranium-238 50IL LA-508-471 0.190  pCilg 1.00 5.2¢-08  01/26/04 01/13/04 01/14/04
W040000023 B183P4  TRENT ET.C U-238 by AEA Total Cntg Eror - SOIL LA-508-471 +- 0061  pCig 1.00. 0.10 01/26/04 01/13/04 01/14/04

MDBL=Minimum Detection Limit

RQ=Result Qualifier

DF=Dilution Factor
* - Indicates results that have NOT been validated;
Report WGPPiver, 1
t:) Ground Water Protection Program

w

B - The analyte < the RDL but > = the IBL/MDL. (inorganic)

U ~ Analyzed for but not detected abova limiting criteria,

+ - Indicates more than six qualifier symbols

E - Analyte iz an estimate, has potentially larger errors
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WSCF
ANALYTICAL COMMENT REPORT

WSCF20040032

Attention: Steve Trent Group #:
Project Number F03-020 _
Sample # Client_[D' | Lab Area  Test Comment
VALGROUP SVO0A: Sample concentration Has been moisture corrected. den
TPH-D: Sample concentration has been corrected for moisture.
gar
Lab Areas: VALGROUP - Group Validation VALTEST - Test Validation TESTDATA - Test Data Entry
LOGSAMP - Login for Sample LOGTEST - Login for Tests ' ' '
This report may not be repraduced, except in its entirety without the written approval of the WSCF Laboratory,
woppc/0  Report#: WSCF20040032 Report Date: 2B-jan- 2004 ) . . o ) Pags 1



- WSCF |
TENTATIVELY IDENTIFIED PEAK REPORT

¢

Attention: Steve Trent . Group #: WSCF20040032
- Project Number F(3-020  :F03-020 . ,

‘Sample #  Client ID o Test Name - Peak Name CAS# RT RQ  Result Units
W040000023 B183P4 TRENT Gamma Energy Analysis-grd H20 L1-235 0.14 pCilg
w040000023 B183P4 TRENT Gamma Energy Analysis-grd H20 TL-208 0.50 pCifg
W040000023 8183P4 ~ TRENT Gamma Energy Analysis-grd H20 BI-214 0.95 pCirg
W040000023 B183P4 TRENT Garmma Energy Analysis-grd H2Q - RA-226 0.95 nCifg
W040000023 B183P4 TRENT . Gamma Energy Analysis-grd H20 B-212 0.68 pCifg
Wo40000023  B183P4 TRENT Gamma Energy Analysis-grd H2G PB-214 1.0 pCirg
W040000023 B183P4 TRENT Gamma Energy Analysis-grd H20 AC-228 1.6 pCilg
WO040000023 B183P4  TRENT ) - Gamma Energy Analysis-grd H20 RA-228 1.5 pCitg
W040000023 B183P4 TRENT Gamma Energy_Analysis-grd H20' PB-212 1.8 pCifg
W040000023 B183P4 TRENT . Gamma Energy Analysis-grd H20 TL-208 Count Error 12 o
WO0o40000023 B183P4 TRENT Gamma Energy Analysis-grd H20 BI-214 Count Error 12 %
Ww040000023 B183P4 TRENT Gamma Energy Analysis-grd H20 RA-228 Count Error 12 h
w040000023 - B183P4 TRENT Gamma Energy Analysis-grd H20 ] AC-228 Count Error 13 4
WO040000023  B183P4 TRENT Gamma Energy Analysis-grd H20 RA-228 Count Error - 11 g\-;,
W040000023 B183P4 TRENT Gamma Energy Analysis-grd H20 K-40 13 nCig
wo040000023 B183P4 TRENT Gamma Energy Analysis-grd H20 8I-212 Count Error 16 o
w040000023 8183P4 TRENT Gamma Energy Analysis-grd H20 J-235 Count Error 18 o
W0400Q0023 “B183P4 TRENT Gamma Energy Analysis-grd H20 PB-212 Count Error 8.6 4y
WwO040000023 B183P4  TRENT ‘ Gamma Energy Analysis-grd H20 PB-214 Count Error 9.1 %
wo40000023 B183P4 TRENT Gamma Energy Analysis-grd H20 K-40 Count Error 9.1 %

RQ=Result Qualifier

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

Ground Water Protection Program '

WGPPEvV 0 Report#: 20040032 ) Report.Date: 28-jan-2004 Page 1



WSCF
METHOD REFERENCES REPORT

The results provided in this report were generated using the following WSCF Laboratory pmt.edures For your convenience, this table provides a llsnng of

- the regulatory or industry. methods that are referenced by each of these WSCEF 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, AIso a reference to a regulatory or mdustry
method here does not necessarily mdu,dte 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 Calciun 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
LLA-508-462 ©  (Gamma Fnergy An'livsls -- the Genie System -- WSCF
- None - No reference to any indusery method. _
1.A-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-519-412: TOTAL RES!DUE/% SOLIDS DRIED AT 103 - 105 C

EPA-600/4-79-020 166.3 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 S0H0B DETERMINATIVE CHROMATOGRAPHIC SEPARATIONS

EPA SW-846 - 8210C SEMIVOLATILE ORGANIC COMPOUNDS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
‘LA-533-410 LA-533-410: AN!ON ANALYSIS BY [ON CHROMATOQGRAPHY '

EPA 600/R-94-111 300 DETERMINATION OF INORGANIC ANICNS BY [ON LHROMATOGRAPHY

Note: A complete list of WSCF analytical procedures and referenced regulatory or industry methods is avculable online at
\\apOOé\aspdou,\WSCF\Sdmple ‘Mgmt\ProcedureMethodCrossReference, pdf. This document includes on-line
links to full-text versions of the procedures and methods, where available.
Report Date: 28-jan-2004 ' :
Report#: WSCF20040032
Report WGPPM/O _ o : . R : ' _ )  Page 1



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 WSCFE procedures. Please note that the most recent version of the regulatory or
inustey 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-G9S-‘402 LA-695-402: DETERMINATION OF CYANIDE BY M!DIDISTILLAT]ON AND SPECTROPHOTOMETRIC

EPA-600/4-79-020 335.2 Cyanide, Total
NWTPH NWTPH-Diesel and/or Gasoline

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

Note: A compiete list of WSCF analytical procedures and referenced regulatoty or industry methods is available online af
WapO06\aspdocs\WSCF\Samiple Mgmt\ProcedureMethodCrossReference. pdf, This docurment includes on-line
_ links to full-text versions of the procedures and methods, where available,
Report Date: 28-jan-2004 ’
Repart#: WSCF20040032
Report WGPPM/0 7 : L _ ‘ : Pags 2
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20040032 | SAF Number: F03-020

Matrix: SOLID _ ~ Sample Date: 01/13/04

Test: Anions by fon Chromatography ' Receive Date:01/14/04
QC | | | : Analysis  Lower Upper

Typ " Analyte . CAS # - QCFound QCYield Units - Date Limit Limit "~ RQ

Lab ID: W040000023 _
BATCH QC ASSOCIATED WITH. SAMPLE

pup Chloride 16887-00-6 3.18e + 00 13.782 RPD 01/19/04 0,000 ST 20,000

pup Fluoride 16984-48-8 <1.1%¢0 “nja RFD 01/18/04 0.000 20.000 u

Dup - Nitrogen in Nitrite NO2-N < 9.508e-1 nfa RPD 01/19/04 0.000 20.000 u

bup Nitrogen in Nitrate ‘NO3-N - <6,508-1 - nia RPD ¢1119/04 0.000 - 20.000 u

DUP Phosphate . 14265-44-2 < 2.70eQ n/a RPD 01/18/04 0.000 20.000 u
.oue Sulfate 14808-79-8 8.73e + 00 6.760 ' RPD 01/19/04 0.000 20,000

MS Chlotide - 13887-00-6 9.11e-01 91.100 % Recov 01/19/04 75.000 125.000

MS - Fluoride 16984-48-8 4.23e-01 85.628 % Recov 01/19/04 75.000 125.000

MS Nitrogen in Nitrite NO2-N 4.87e:01 7 97 400 % Recov 01.19/04 76.000 125.000

Ms Nitregen in Mitrate NO3-N 4.32e-01 95,787 % Recov 01/19;04 75.000 - 125.000

MS Phasphate 14265-44-2 7 Me-0 79.567 % Recov 01/19/04 75.000 125,000

MS Sultate . 14808-79-8 - 1.80e+00 90.000 % Recov 01°19:04 75.000 125.000

‘MSD ‘Chloride 16887-00-6 9.17¢-01 91.700 % Recov 01/19/64 75.000 . : 125.000

MsD Fluotide 1 16984-43-4 . 4.30e-01 . 88.866 "% Recov 01/19/04 75.000 125.000

MsD Nitrogen In Nitrite NO2-N 4.826+01 ’ 96.400 % Recov 01/19/04 75,000 125.000

MSD Nitrogen in Nitrate NO3-M " 4.32e-01 95.787 % Recov 01/19/04 - 76.000 . 125.000

MSsD Phosphate ) 14265-44-2 7.87a-01 81,218 . % Recov 01719/04 75.000 126.000

MsD Sulfate 14808-79-8 1.788 + 00 B89.000 % Recov 01/18/04 75.000 126,000

BATCH QC

BEANK Chioride 16887-00-6 <6.20e-2 ala mg/L 01/19/04 0.000 300.000 u
- BLANK Chlori-de 16887-00-6 <5, 20e-2 n/a mg/L .01/19/04 . 0.000 - 300.000 U

BLANK Flueride 16984-48-8 < 2.80e-2 ni/a mg/L 01/19/04 0.000 300.000 u

BLANK Fluoride 16884-48-8 < 2.30e-2 n/a mg/L 01/19/04 0.000 . 300.000 u

BLANK  Nitrogan in Nitrite " NOZ:N '<1.908-2 © . nfb . mgit. 01/18/04 0000 .. 300,000 . u

BLANK Nitrogen in Nitrite NO2-N . <1.908-2 nfa mg/l 01/18/04 0.000 - 300.000 U

Report wi3gqirev, 5.3 p 1
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WSCF ANALYTICAL LABORATORY QC REPORT

* $DG Number: WSCF20040032 , - SAF Number: F03-020

Matrix: SOLID _ _ - Sample Date:
Test: Anions by lon Chromatography _ ' Receive Date:

- QC ' C Analysis  Lower Upper

Type Analyte CAS # QC Found QCYield  Units Date Limit Limit - RQ
BLANK Nitrogen in Nitrate ‘ NO3-N <1.30e-2 nfa . mgiL 01/15/04 0.000 aco000 - U
BLANK Nitrogen in Nitrata NO3-N <1.30e-2 n/a mgfL o141 9}04 0.000 300.000 ]
BLAN_K Phosphate - o 14265-14-2 <5.40e-2 nfa mg/il . 01/19/04 0.000 300.000 U
BLANK Phosphate 14266-44-2 <5,408-2 nfa mg/L Q1/19/04 0.000 300.000 U
BLANK  Suitate - . 14808-79-8 <1.006:1 nfa mgiL 01/19/04 0.000 300.000 u
BLANK Sulfate 14808-79-8 < 1.008-1 nfa mg/l 01/18/04 0.000 . 300.000 u
LCS ‘Chioride - . 16887-00-6 1.85e + 02 97.500 % Recov 01/19/04 80,000 120.000

LCS Fluatide 16984.48-8 9.01e + 01 91.287 % Recov 01/18/04 80.000 120.000

LCS Nitrogen in Nitrite NO2-N 1.03e +02 103.000 . ) % Recov 01719104 80.000 120.000

LCS Nitrogen in Nitrate NO3-N 5.03s +01 100.222 % Recov 01/18/04 80.000 120.000

1L.CS Phosphéte 14265-44-2 2.01e+02 103.715 % Recov 01/19/04 86.000 120.000

LCS Suifate 14808-79-8 3.81e +02 95.489 % Recov 01/19/04 80.000 120.000

) Report wilgg/rev. 5.3 p 2
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCEF20040032 - ' SAF Number: F03-020

Matrix: SOLID - _ : - Sample Date: 01/13/04

Test: Gamma Energy Analysis-grd H20 ~ o o Receive Date:01/14/04
QC : : Analysis  Lower Upper

Type  Analyte CAS# - QCFomd QCYield Units Date Limit ' Limit - RQ

Lab ID:  'W040000023
BATCH QC ASSOCIATED WITH SAMPLE

. DuUpP Cobalt-60 ] 10198-40-0 . U-4.09e-3 nfa RPD . - 01/19/04 0.000 20.000

DUP . Cesium-134 13967-70-8 | U7.69e-02 - nia RPD 01/19/04 0.000 20.000
DUP Cesium-137 10045973 U2.62-03 nfa RPD 01/19/04 0.000 20.000
DUP Europium- 152 o 14683.23-9 | UB.226-03 * nja RPD 01/19/04 0.000 20,000
DUP  Europium-154 15685-10-1 U4.576-03 nia RPD 01/19/04 0.000 20.000
pup Europium- 156 : 14381-16-3 1.090-01 50.719 RPD 01/19/04 0.000 20000
DUp Antimony 126 14234-35.6 U-1.47e-2 nia RPD 01/19/04 0.000 20,000
pup Tin-126 15832:50-5 U3,260-01 na RPD 01/19/04 0.000 20,000
BATCH QC ‘ .

BLANK  Coball-60 10198-40-0 U-1.20-3 n/a pCifg 01/20/04  -10000.000 1000.000
BLANK  Coslum-134 ' 13967-70-8  U5.86e-03 n/a pCirg 01/20/04  -10000.060 . 1000.000
BLANK  Cosium: 137 10045-97-3 U-2.46-3 aia nCilg 01/20/04  -10000.000 1000.000
BLANK ~ Ewopiuni-162 : | 14683-20-9 U-1.30-3 nia pCifg 01/20/04  -10000.000 1000.000
BLANK . Europium-154 © 15585-10-1 U-4,2e-3 n/a pCiig 01/20/04 -10060.000 1000.600
CBLANK  Europium-156 14391-16-3 U1.57e-2 nia pCifg 01/20/04  -10000.000 1000.000
BLANK  Antimony-125 14234-35-6 U8.46e-4 nia pCilg 01/20/04  -10000.000 1000000
BLANK  Tin126 16832:-50-5 U7.98¢e-3 nfa pCilg 01/20/04  -10000.000 1000.000
LCS Cobalt-60 - 10198400 4.160+03 99,284 % Recov 01/20/04  ° BD.OOD - 120.000

LCS Cesium-137 -~ 10045-97-3 3.6%e + 03 103.073 % Recov 01/20/04 80.000 120.000

Report wi3ggftev 53 p 3
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20040032 ' I ‘ ' ~ SAF Number: F03-020

Matrix: SOLID. - - Sample Date: 01/13/04
- Test: Ammonia (N} by IC : Receive Date:01/14/04
QcC , ' Analysis  Lower Upper
Type Analyte CAS # QCFound QC Yield Units Datc Limit Limit ~ RQ

Lab ID: = 'W040000023
BATCH QC ASSOCIATED WITH SAMPLE

DUp Ammonia (N} by IC 7664-41.7 < 2.00e-1 n/a RPD 01/19/04 0.660 20,060 u

MS Armmonia (N) by IC 1664-41-7 2.04e-01 48,615 % Recov .01{191'04 75.000 1256.000 *

MSD Ammonia N} by IC 7664-41-7 2.09e-01 50.728 % Recov 01/19/04 75000 125.000 .
BATCH QC |

BLANK Ammonia (N} by IiC 7664-41-7 < 4.00a-3 n/a mg/l . 01:19/04 Q.000 30.000. [}
BLANK Ammonia IN} By IC 7664-41-7 <4.00e-3 nia mg/l 011904 0.600 30.000 U

LCS Ammaonia [N} by IC 7664-41-7 7.4Ge +01 90,534 % Recov 01,18/04 80.000 ‘ 120,000

Report w139qfrev.5.3. p 4
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20040032 ' ‘ ' SAF Number: F03-020

Matrix: SOLID ' . Sample Date: 01/13/04

Test: [CP-2008 MS All possible metal : Receive Date:01/14/04
QC : | ' _ Analysis  Lower Upper )

Type Analyte CAS# QC Found QC Yield  Units Date Limit Limit " RQ

Lab ID:  'W040000023
BATCH QC ASSOCIATED W]TH SAMPLI:

MS Silver 7440-22-4 1905 95,250 % Recov 01/20/04 70.000 130.000

MS Cadmium 7440-43-9 208.9 104.450 % Recov 01/20/04 70.000 130.000

Ms Chromium 7440-47-3 203,51 101.766 % Recov - 01/20/04 70.000 130.000

M8 Copper 7440-50-8 194,37 - 97.185 % Recov 01/20/04 70.000 130.000

M3 Meroury 7439-97-6 10.96 109,600 % Recov 01/20/04 - 70.000 130.000

MS Nickel 7440.02-0 203.83 101,918 % Recov 01/20/04 70.000 130.000

MS  lLead _ 7439-92-1 204.4 102.200 % Recov 01/20/04 70.000 130.000

MS Uranlum 7440-61-1 202.2 101.100 % Recov 01/20/04 70.000 . 130.000

MSO Silver 7440-22-4 188.9 94.450 % Recov 01/20/04 70.000 136.000

MSO Cadmium _ . 7440-43-9 2064 103.200 - % Recov 01/20/04 -~ 70.000 - 130.000

MSD - Chromium. 7440-47-3 224.21 112.105 % Recov 01/20/04 70.000 130.000

MSD Copper 7440-50-8 194.07 97,035 % Recov 01/20/04 76.000 130,600

MsD . Meroury 1439-97-6 10.9 109.000 % Recov 01/20/04 ‘ 7¢.000 130.000

MsD Nicket _ 7440-02-0 209,33 104.6656 % Recov 01/20/04 70.000 130,000

MSD Lead 7439.92-1 2007 100.850 % Recov 61/20/04 70.000 130,000

MSD Uranium ' 7440-61-1 198.9 99.450 % Recov 01/20/04 70000 . 130.000

BATCH QC

BLANK  Sitver 7440.22-4 <0.2 n/a ugll. 01/20/04 -0.440 0.440 U

BLANK . Cadmium : 7440-43-9 <0.1 nfa ug/L 01/20/04 -0.220 0.220 v

BLANK  Chromium’ _ : © 7440-47-3 <03 nfa ug/L 01/20/04 -0.660 0.660 U
~_ _ _BLANK  Copper 7440-50-8 <05 - nfa ug/l. 01/20/04 -1.100 1.100 u

BLANK  Mercury 7439-97-6 0.14 ' 0.140 ©  ugll 01/20/04 -0.220 0.220

BLANK  Nickel : 7440-02-0 <05 " nfa ug/L 01/20/04 1100 1.100 U

BLANK  Lead o " 7439-921 <1.2 nfa . uglt 01/20/04 -2,640 2.640 v

BLANK  Uranium 7440-61-1 <0.1 n/a uglL " ot/20i04 -0.220 0.220° u

_Report widgqfrev.6.3 p &
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WSCF ANALYTICAL LABORATORY QC REPORT

.SDG Number: WSCF20040032 L : SAF Number: F03-020 .

Matrix: SOLID ' Sample Date:

Test: ICP-2008 MS All possible metal : : Receive Date:
QC . _ : " Analysis  Lower Upper

Type Analyte CAS # QC Found QC Yield  Units Date Limit Limit RQ

1C5 Silver . ©7440-22-4 167.5 "140.756 % Recov 01/20/04 "'g5.000 - 115.000 ¢

LCS Cadmivm 7440-43-9 AR 104.679 % Recav 01/20/04 85.000 115.000

LCS °  Chromium : 7440-47-3 ©o72 83.237 % Recov 01/20/04 £5.000 115000

Lcs Copper . 7440-50-8. 117.6 92,598 % Recov 01/20/04 85.000 115.000

LCS Mercury 7439.97-6 11.22 119.235 % Recov 01/20/04 86.000 115.000 .

Lcs Niokel 7440-02-0 B3.16 99.474 % Recov ot/20104 85.000 115000

Lcs Lead _ 7439-92-1 RIS 101.884 % Recov 01/20/04 B5.000 115.000

‘Les Uranium 7440-81-1 386.7 96,675 % Recov 01/20/04 85.000 115.000

Report wi3gqirev.5.3 p 6
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20040032

SAF Number: F03-020

Matrix: SOLID Sample Date: 01/13/04
Test: SW-846 8270B Semi-Vols Receive Date:01/14/04
QC _ Analysis  Lower Upper _ ‘
Type Analyte CAS # QC Found QC Yield Units Date Limit ~ Limit - RQ
Lab ID:  ‘W040000023 -
BATCH QC ASSOCIATED WITH SAMPLE
MS t,2,4-Trichlorobenzene 120-82-1 3036.8 84.200 % Recov 01/20/04 45.000 107.000
.MS 1.4-Dichlorobenzene 106-46-7 21n.7 76.800 % Recov 01,1201.'04_ 30.000 96.000
M5 2,4-Dinitrotoluene 12%-14-2 2964.9 82.200 % Recov 01/20/04 59.000 106.000
M3 - 2-Fluorophenol 367-12-4 2899.9 BO.400 %Roecove 01720/04 42.000 105.000
MS Acenaphthene B83-32-9 3025.9 83.900 % Recov 01/20/04 61.000 116.000
M5 4-Chlore-3-methylphenol 59-50.-7 5016.6 92,700 % Recov 01/20/04 61.000 106.000
M5 2-Chlomphenol 95.57.8 4483.4 82,900 % Recov 01720/04 66.000 106.000
MS N-Nitrosodi-n-dipropylamine 621-64.7 3317.4 92.000 % Recov 01/20/04 71.000 114.000
MS 2-Fluarobiphenyl 321-60-8 2004 1 ‘80,500 %Recove 01,20:04 56.000 122.000
Ms Phenol 108-95-2 4716.4 87.200 % Recov 01/20/04 42.000 111.000
M3 Nitrobenzene-d5 41G5-60-0 3075.6 85.300 %Rec.ove 01720/04 64,000 111.000
Ms 4—Nitruphanol 100-02-7 4113.2 76,000 % Raecov U1:20/04 © 32000 118.000
MS Pentachlorophencl 87-86-5 3935.6 12,700 % Recov 01/20004 62,000 114.000
MS Phenol-d5 4165-62-2 2850.4 81.800 %Recove 01/20/04 54.000 120,000
s Pyrene 129-00-0 2843.8 78.800 % Recov 01720004 66,000 118.000
MS 2,4.,86-Tribromophenol 118.79-6 3066.5 85.000 %Recove 01/20/04 24,000 122.000
M5 Terphenyl-d 14 [7C1} 2983904-43-8 27814 77.100 %Recove 01/20/04 35.000 150.000
MsD 1,2,4-Trichlorobenzene 120-82-1 2874.0 79.700 % Recov 01/20/04 46,000 107.000
MSD 1.4-Dichlorobenzene 106-46-7 2805.8 77.800 % Recov 01/20/04 . 30.000 96.000
MSD 2,4-Dinitrotoluens 121-14-2 2822.7 78.300 % Recov 01/20/04 59.000 106.000
msh 2-Fluoraphensl 267-12-4 2787.9 77.300 %Recove 01/20/04 42.000 105.000
. MSD . Aéenaphthene 83-32-9 2941.7 81.600 % Recov 01/26/04 G1.000 116 000
MsD 4-Chloro-3-methyiphenol 59-50-7 47728 88.300 % Recov 01/20104 61.000 106.000
MSD 2-Chloraphenal 95-57-8 4289.2 79.300 % Recov 01/20/04 66.000 106.000
MSD -Nitrosedi-n-dipropytamine - 621-64-7 3195.1 88.600 % Recov 01/20/04 71.000 114.000
MsD 2-Fl‘-.lorcblphel‘w! 321-60-8 2872.2 TS.fOO %Rectve 01/20/C4 53.000 122,000

N 28-jan-2004
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20040032
Matrix: SOLID
Test: SW-846 8270B Semi-Vols

'SAF Number: F03-020
Sample Date: 01/13/04
Receive Date:01/14/04

SURA 2,4,6-Tribromopheno!

QC ' _ Analysis  Lower Upper
Type Analyte CAS# QC Found = QC Yield Units Date Limit Eimit " RQ
“MSD: Phenal 108-95-2 4700.8 B6.900 % Récov 01/20/04. 42.000 111,000
MSD Nitrobenzene-d5 4165-60-0 29325 81.300 %Recove 01/20/04 64.000 111.000
MSD 4-Nitrophenol 100-02-7 4028.0 74,500 % Recov 01/20/04 32.000 118.000
MSsD Pentachlorophenal #47-86-5 3921.9 72.500 % Recov 01/20/04 §2.000 114,000
MSD Phenol-d5 4165-62-2 2880.4 79,900 %Recove 01/20/04 54.000 120,000
MSD Pyrene 128-00-0 2703.2 75.000 % Recov 01/20/04 66.000 118,000
MSD 2.4,6-Tribromophenal 118-79-6 2980.1 82.800 %Recove ‘01/20/04 24.000 122,000
MSD Terphenyl-d14 (7Cl) 98904-43-9 2702.0 74.800 %Recove a1/20/04 35,000 150.000
SPK-RED  1,2,4-Trichlorabenzene 120-82-1 79.700 5,491 RPD 01/20/04 2.000 20.000
SPK-RPD 1.4-Dichlorobenzene 106-46-7 77.800 1,294 RPD 01/20/04 0.000 20.000
SPK-RPD . 2,4-Dinitrotoluena 121-14-2 78,300 4.860 RPD 01/20/04 0.000 20.000
SPK-RPD  2-Fluorophenal 367-12-4 77:300 3.032 RPD 01/20/04 0.000 20.000
SPK-RPD  Acenaphthens §3-32.9 81.600 2.77¢ RFD 01/20/04 0.000 20.000
SPK-RPI}  4-Chloro-3-methylphenol 59.50-7 88.300 4.862 RPD 01/20/04 6.000 20.000
SPK-RPD 2-Chloraphenol 95.57.8 79.300 4.439 RPD 01/20/04 0.000 20.000
SPK-RPD  N-Nitrosodi-n-dipropylamine 621-64-7 28.600 " 3768 RPD 01/20/04 0.000 20.000
§PK-RPD  2-Fluorobiphenyl 321-60-8 79.700 0.999 RPD 01/20/04 0.000 20.000
SPK-RPD  Phanol 108-95-2 86.900 0.345 RPD 01/20/04 0.000 20.000
SPK-RPD  Nitrobenzene-25 4165-60-0 81.300 4.802 RFD “01/20/04 0,000 20.000
SPK-RPD  4-Nitrophenol 100-02-7 74.500 1.993 RPD 01/20/04 0.000 20.000
SPK-RPD  Pentachlorophenol 87-86-5 72.500 0.275 RPD 01/20/04 0.000 20.000
SPK-RPD  Phenol-d§ 4165.62-2 79.900 2,350 RPD 01/20/04 £.000 20.000
SPK-RPD ' Pyrene 129-00-0 “75.000 4.941 RPD 01/20/04 0.000 20.000
SPK-RPD  2.4,6-Tribromophenal 118-79-6 82.900 2.501 aro 01/20/04 0.000 20.000
SPK-RPD  Terphenyl-di4 {7Ci) 98904-43-9 74.900 2.895 RPD 01/20/04 0.000 20.000
SURR 2-Fluarophsnol 367-12-4 2680.4 74 500 %Recove 01/20/04 42.000 105.000
SURR 2-Fluarobiphenyl 321-60-8 2927.9 81.100 %Recove T 01/20/04 56.000 122,000
SURR Nitrobenzene-d% 4165-60-0 2796.7 77.500 %Recove 01/20/04 64.000 ~ 111.000
SURR Phenol-dB _ 4165-62-2 2973.6 82.400 %Recova 01/20104 54.000 120.000
118-79.6 2598.1 72.000 %Recove 01/20/04 24.000 122.000

Report wi3gg/rev.5.3 p 8

b 28-an-2004  14:50:33
1

prnd
&



WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20040032 , . SAF Number: F03-020

Matrix: SOLID - Sample Date: 01/13/04

Test: SW-846 8270B Semi-Vols _ . Receive Date:01/14/04
QC _ , : ' ~ Analysis  Lower Upper

Type Analyte CAS # QC Found QC Yield  Units Date Limit = Limit "RQ

SURR " Terphenyl-d 14 (7CI) 98904-43-9 2685.5 74.400 %Récove 01/20/04 35,000 - 150,000 :

BATCH QC |

BLANK 1,2,4-Trichlorobenzene 120-82-1 < 280 n/a ug/Kg h ¢1/20/04 ] U

BLANK 1,4-Dichlorabanzene ) T 106-46-7 < 310 n.fa; ‘ug/Kg 01/20/04 ]

BLANK 2,4-Dinitrotoluene ' 121-!4'2 < &7 n/a ug/Kg a1/20/04 W

BLANK 2-Fluorophenol 367-12-4 2381.8 71.600 %5Recove 01/20/04 42.000 105,000

BLANK Acenaphthene 83-32-9 < 67 nfa ug/Kg ' a1/20{04 1]

BLANK ~ 4-Chloro-3-methylphenol 58.50.7 < &7 " nfa . ug/Kg 01/20/04 .U

BLANK 2-Chiorephenal 95.57-8 < 150 nla ugiKg 01/20/04 u

BLANK N-Nitrasodi-n-dipropylamine 621-64-7 < 67 ] nia _. ug/Kg - Q1/20/04 ) ¥}

BLANK 2-Fluorobiphanyi 4 321-60-8 2759.3 82,800 % Recove 01/20/04 56.000 122.000

BLANK = Phenol ' 108-95-2 < 160 nfa ugKg 01/20/04 ' : U

BLANK Nitrobenzene-d5 : 4165-60-0 2685.6 80.600 ‘+Recave 01/20/04 64,000 111.000

BLANK  4-Nitrophenot 100-02-7 < B850 na ugiKg 01/20/04 ) . U

BLANK Pentachlorophenol . a7-86-5 ) . < 300 n/a ug.’Kg 01/20/04 ) U

BLANK Phenal-d5 4165-62-2 - 28454 85.400 #“Hetove 01/20/04 . 54.000 ' 120.000

BLANK Pyreng S " 129.00-0 < 87 nfa ugKg 01/20/04 - o U

BLANK Tributyl phosphate 126-73-8 < 67 nfa ugikg 01/20/04 . u

BLANK 2,4,6-Tribromophanal 118-79-6 . 2460.0 73.800 %Recove . 01/20/04 24,000 T 122.000

BLANK Terphenyl-d14 {7Cl 98904-43-9 2501.2 75.000 . % Recova 01/20/04 35.000 150.000

Les 1,2,4-Trichlorobenzens ©120-B21 27435 82.300 % Recov - 01720/04 45,000 107.000

LCS 1.4-Dichlorobenzens 106-46-7 _ 2631.6 78.800 % Recov 01/20/04 42,000 111.000

LCS 2,4-Dinitrotoluene T 121-14-2 2662.3 ¢ 79.900 % Recov 01/720/04 59.000 106.000

LCS 2-Fluerophenol ! 367-12-4 2710.4 81,300 % Recov 01/20/04 £0,000 - 110.000

LCS "+ Acenaphthene - 83-32-8 2776.2 ) 83.300 #* Recov 01/720/04 61.000 116.000

Lcs 4-Chioro-3-methylphanol . 59507 47181  94.400 % Recov  01/20/04 ©81.000 106.000

LCs - 2-Chivrophenol 95-67-8 4078.6 . 81.600 % Recov 01/20/04 66.000 106.600

LCS N-Nitrosodi-i-dipropylamine © 621-64-7 31205 93.60(_) % Re.ccw .01/20/04 71000 ' 114.000

LGS 2Fluorobiphenyl 321608 - 2699.1 81.000 "% Racov 01/20/04 58,000 109.000
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20040032 : : : SAF Number: F03-020
Matrix: SOLID _ Sample Date; .
Test: SW-846 82708 Semi-Vols , Receive Date:

Qc _ : ' 7 : Analysis . Lower . Upper
Type Analyte : CAS ¥# QC Found QCYield  Units ~ Date Limit “Limit - RQ
Lcs Phenal ’ 108-95-2 4430.4 88,600 % Hecov 01/20/04 67.000 105.000 o
LCS - Nitobsnzens-ds 4165-60-0 2814.3 " 84.400 % Recov 01/20/04 60.000 -~ 118.000
LCS a-Nitrophenol 100-02-7 3625.2 72.500 % Recov 01/20/04 32.000 118.000
LCS Pentachlorophenol 87.96-5 3801.6 76.000 % Revov " 01/20/04 62.000 114.000
LCS Phanol-d5 4165-62-2 2731.9 82000 % Recov 01/20/04 59.000 116.000
LCS Pyrene _ 129-00-0 2649.8 T 79800 % Recov 01/20/04 66.000 118.000
LGS 2,4,6-Tribromophenal 118-79-6 2763.8 82.900 % Recov 01/20/04 60.000 120.000
Lc8 * Torphenyl-d14 (7Cl 98904-43-9 2667.0 80.000 % Recov 01/20/04 £0.000 ' 120.000
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number; WSCF20040032
Matrix: SOLID

Test: Cyanide by Midi/Spectrophotom

SAF Number: F03-020
Sample Date: 01/13/04
Receive Date:01/14/04

QC . Analysis  Lower Upper
Type Analyte CAS# QC Found QCYield  Units Date Limit Limit , RQ
Lab ID:  W040000023
BATCH QC ASSOCIATED WITH SAMPLE
MS : Cyanide by Midl/Spectrophotom 57-12-5 102.8 102.800 % Recov 01/22/04 75.000 - 125,000
MsD Cyanide by Midi/Spectraphotom 57-12-5 102.8 102,800 % Racov 01/22/04 75.000 125,000
SPK-RPD Cyanide by Midi/Spectrophotom 5'?.'-1 25 102.89Q0 0.000 RPD 01/22/04 Q.000 20.000
BATCH QC .
BLANK Cyanide ﬁv Midi/Spectrophotom 57-12-6 <1 n'a ug/l. 01/22/04 ~4.000 4.000 v
BLNK-PREP Cyanide by Midl/Spectrophotom 57-12.5 <1 nla ug/L 01/22/04 -4.000 4.000 " u
pup Cyanids by MidifSpectraphotom 67-12-6 nia n'a RPD 01/22/04 0.000 20.000
LCS Cyanide by MidifSpectrophotom §7.12-% 1021 102100 % Recov 01,'22[04_ 85.000 115,000
LCS-2 Cyanide by Midi/Spectrephatom 57-12-6 n/a n:a % Recov 01)’22,’04 ) 85.000 115.000

o]
1

3

N
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WSCF ANALYTICAL LABORATORY QC REPORT

-SDG Number: WSCF20040032

Matrix: SOLID
Test: Uranium Isotopics by AEA

SAF Number: F03-020
Sample Date: 01/13/04
Receive Date:01/14/04

- . QC : Analysis  Lower Upper
Type Analyte CAS¥# QCFound QC Yield . Units Date Limit - Limit RQ
Lab ID:  W040000023
BATCH QC_ASSOCiATED WITH SAMPLE
pup . umnium-za'a : y-238 -1.Be-1 : 17.143 BPD 01/26/04 0.000 20.000
BATCH QC _
BLANK Uranium-238 24678-82-8 1.2e-02 0.012 pCilg _ 01/26/04 0.000 1000.000
01/26/04 75.000 125000

LCS Uranium-238 24678-82-8 - 3.Be+01 100,237 % Recov

~
1

b
W
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20040032 . _ | SAF Number: F03-020

Matrix: SOLID . _ Sample Date: 01/13/04

Test: Plutonium Isotopics by AEA Receive Date:01/14/04
QC ' l _ Analysis  Lower . Upper

Type Analyte CAS # QC Found QC Yield  Units Date Limit - Limit - RQ

Lab ID:  WO040000023
BATCH QC ASSOCIATED WITH SAMPLE

Dur Pu-235/240 by AEA PU-239/240 2.1e-03 57.627 RPD 01727104 3.000 20.000 +
BATCH QC

BLANK Pu-239/240 by AEA PU-239/240 3.6e-02 0.036 pCl/g G1/2104 0.000 1000.000
LCS Pu-239/240 by AEA PU-238/240 12.52 101.789 " % Recov 01727104 75.000 126.000
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20040032
Matrix: SOLID .
Test: Americium by AEA -

SAF Number: F03-020
Sample Date: 01/13/04
Receive Date:01/14/04

- QcC | ' Analysis  Lower Upper
~ Type -  Analyte CAS # QC Found QC Yield . Units Date . Limit Limit RQ
Lab ID: W040000023
BATCH QC ASSOCIATED WITH SAMPLE
puP Americium-241 14696-10-2 8.40-03 89.474 RPD 01/27/04 0.000 20.000
BATCH QC
BLANK  Americium-241 14596-10-2 1.26-02 0.012 . °  pCilg 01/27/04 0.000 1000.000
125.000

LCS Americium-241 ’ 14586-10-2 12.23 93.004 % Recov 01727104 75.000

b
I

b~
h
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20040032 - o | | SAF Number: F03-020

‘Matrix: SOLID - Sample Date: 01/13/04

Test: & Neptumum by AEA _ ' - "~ Receive Date:01/14/04
QCc - ' ' Analysis  Lower Upper

Type Analyte ' CAS # QC Found QC Yield  Units Date Limit - Limit RQ

Lab ID: W040000023
BATCH QC ASSOCIATED WITH SAMPLE

DUP Neptunium-237 : 13994-20-2 .46-03 56.604 RPD 01/27/04 0.000 . 25.000 '
BATCH QC - .
BLANK  Neptunium-237 13994-20-2 1.56-03 0.002 nGilg 01/27/04 0.000 1000.000

LCS Neptunium-237 13994-20-2 7.78+00 61.111 %Racove 01/27/04 75.000 126,000 ' v
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20040032

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

SAF Number: F03-020
Sample Date: 01/13/04
Receive Date:01/14/04

QC . Analysis  Lower Upper
Type Analyte CAS # QC Found QC Yield  Units Date. Limit Limit "RQ
Lab ID:  W040000023 -
BATCH QC ASSOCIATED WITH SAMPLE _
MS, Kerosene TPHKEROSENE 201440 B0.8OG %Recove 01/21/04 70.000 130.000
MS ortho-Terphenyl Surr 84-15-1 19898 78.800 % Recov S ou2i/o4 70.000 130.000
MS[D Kerosane TPHKEROSENE 106820 85.800 %Recove 01/21/04 7;3.000 130.000
MSD ortho-Terphenyl Surr 84-15-1 20614 82.800 % Recov d1f21;‘04 70.000 120.000
SPK-RPD ortho-Terphenyl Surr 84-15-1 . B82.8C0 3.565 RFD 01/21/04 0.000 20.000
SURR ortho-Terphenyl Surr 84-15-1 19399 78.000 ) % Recov 01/21/04 70.000 130.000
BATCH QC
BLANEK Kerosens TPHKEROSENE < 3800 n/a ug/Kg 01721404 1]
BLANK ortho-Terphenyl Surr 84-15-1 21024 84.100 % Recov 01/21/04 70.000 130.000
BLANK Total Pet. Hydrocarbons Diesel TPHD!ESEL < 1800 nfa ug/Kg 01/21/04 u
L-CS . ortha-Terphenyl Surr B4-15-1. 21641 86.8600 % Reoov Q1/21/04 70.000 130.000
LC;'S Total Pet. Hydrocarbons Diesel TPHDIESEL 112480 90.000 % Recov Q1/21/04 80.000 120.000 .
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Waste Sampling and Characterization Facility
- P.0. BOX 1970 S3-30, Richland, WA 99352
PHONE: (509) 373-7004/FAX: (509) 373-7134

ACKNOWLEDGMENT OF SAMPLES

Ground Water Protection Program

Richland, WA 99352
Attn: Steve Trent

Customer Code:
PO# .

Group#:
Project#:

Proj Mgr:
Phone:

RECEIVED

GPP

119142/ES10.

20040032
F03-020

Steve Trent

373-5869

AQ-21

The following samples were received from you on 01/14/04. They have been

scheduled. for the tests listed beside each sample.
is incorrect, please contact your service representative.

using Waste Sampling and Characterization Facility.

If this information
Thank you for

Sample#

Sampie Id

Matyrix
Tests Scheduled

Sample
Date

040000023 B183P4

TRENT
02008 @AEA-30
PGEAZGPP. @ICZ30
PERSOLID PH-30

BAFA-32

BAFA-33

NH4-1C

Solid, or handle as if solid 01/13/04
BAEA-31 \ _ "
GSVOCGPP  @TPHD-WA CN-02

Test Acronym Description

Test Acronym Description
@2008 1CP-2008 MS A1l possible metal
GAEA-30 Plutonium Isotopics by AEA
BAEA-31 Americium by AEA
QAEA-32 Uranium Isotopics by AEA
@AEA-33 & Neptunium by AEA
@GEA-GPP - Gamma Energy Analysis-grd H20
@IC-30- Anions by ITon Chromatography -
@SVOCGPP SW-846 8270B Semi-Vols _
@TPHD-WA WTPH-D TPH Diesel Range (Wa)
CN-02 - Cyanide by Midi/Spectrophotom
NH4-1C - Ammonia (N) by IC
PERSOLID Percent Solids
PH-30

pH Soil and Waste Measurement




FLUOR Hanford Inc. ' CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST ' F03-020-032 [Pwe L of 1 1
[Collector ’ Company Contact Telephone No. - | Project Coordinator \ A
Pope/Hughes/Pfister : Sieve Trent 3735869 TRENT, §J Price Code BN F4 Data Turnnmug:l/_)
Project Designation ' Sampling Location -zdo, ! ' o 4 | SAF No. ' i i r
216-B-26 Characterization Sampling ~ Soil Sampling s aparisq B0 S@® -39 orose Alr Quality | 2 ARV
Ice Chest No. ) : Field Logbook No. COA Method of Shipment '
) . HWNF-N- “250p. ) 119142E810 Gowt, Vehicle
Shipped To ' Offsite Property No. Bill of Lading/Air Bill No.
_Waste Sampling & Characlenzatmn B ] NA _ _ NA e
POSS!BLE SAMPLE HAZARDS/REMARKS .
p i Cool 4C None Cool 4C Coal 4C Nane /
reservation
: aG P G/p G p
. . { Contai B /
Special Handling and/or Storage Type of Container | . : 1 t :
! No. of Container(s). | - : . /
Volume 120mlL 500mL "~ 250mL 120ml. 20714
See jtem () n | Seeitem (2)in | See itens (A} dn | Secitem (4) in § Activiy Scan
. Special Special Special Special
SAMPLE ANALYSIS Instructions. | Instmagtions. | Iestructions. | Instrugtions. S\\\
200437
~ Sampie No, Matrix * Sample Date Sample Time s 7 o 2
B183P4 Cosow . | /13-4 18’0 % X b Py
wod e ™
CHAIN OF POSSESSION ‘ Sign/Print Namcs SPECIAL INSTRUCTIONS Matrix *
Relinquished R emqyed from Date/Time WW@ By/Stored T 7&cfﬁme FH acknowledges that the analyticat holding time for NO2, NOJ and PO4 by EPA Method 3000 will sesan
- not be met. The lab is to analyze pH within 24 houss of receipl. The laboratory is to report kerosene — Scdiine
_Mw 9// ?./f? v / 6 )’() ¢ M f¢Q '/ 7(‘-??/ / p) V / 43 -’ range organics from the WTPH-D analysis, ' ggs::fl; "
Relinquished By/Remdved From DalefTime Received Byiﬁfmrcd In ‘Date/Tie N ShShalge
{ dd ; / (1) Scmni-VOA -- 8270A {Add-On) {Tributyl phosplate}; TPH-Diesel Range - WTPH-D {Total W Water
'm "01'-6/ Fﬂ qc-gf !I L//O i 07 ﬁt’* /8% - /[ {/[d Y el‘f 70 Dld"fg " petrofeum hydrocarbons - diesel range, Total petrolewm hydrocarbons - kerosene range) ' mi"
|Rdlrlqu uv From Date/Time yIS ored In ~ Date/Timg.  {2) Gamima Spectroscopy {Ceslum-137, Cobalt-60, Europiwn-152, Europium-1 34, Eucapium-155}; Ds,,;mm Salids
M’% ‘;( : '[’d ‘{f J Yy o e g V) /‘-J e/ Gamma Spew - Add-on {Antimony-125, Cesiumn-134, Tin-126}; Isotopic Piutoniui; Isotopic Uranium; DL=Drun Liuids
i ; ; ] ] efTime Neptunivin-237; Americinn-241 TaTisse
Relmqunshed By/lﬂ:moved From DatefTime Received By/Stored Tn Dete/Time | (3) ICP/MS -200.8 (TAL) {Cadmium, Chromium, Copper, Nickel, Silver]: ICPIMS - 200.8 (Add-on) | i=Wipe
) {Lead, Mercury, Uranium} l{:'{::‘:: o
Refinquished By/Rémoved From DateTime Received By/Stored In Date/Time (4) IC Antons - 300.0 {Chloride, Fluondc WNitrogen in Nitrate, Nitrogen in Nitrite, Phosphate, Sulfate}; | x-other
) Cations (IC) - 300.7 {Nitrogen in amunonium}; Cyanide {Total) - 335.2; pH (Seil) - 901{}9&-‘)&@ ’
E{e]inquishcd By/Remaved From Date/Time Ruce?vad B:\fiStored In - Date/Time Lk TN LJ s l“‘ P nd ( ~ -
LABORATORY |} Reccived By o Title ; ‘ 't Date/fime
SECTION ' .
FINAL SAMPLE | Disposal Method Disposed By ' _ . Date/Time
DISPOSITION i

©N3-618(03/03)



Dale, Troy F

From: lwatate, Kenneth

Sent: . Thursday, January 22, 2004 11:10 AM
To: : Dale, Troy F; Trechter, John E Jr. -
Cc: Rice, Andrew D; Fitzgeraid, Scot L
Subject: Low Neptunium Recovery for LCS
Importance: - High'

Troy, John

The Groundwater Protection Progect (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 sp1ked 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%. Inltlally, 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-017).

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 resuh;ts of the spike
recoveries for the soils alone showed that the method was workmg 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 oh 1/29), a testof a
hypothesis was conducted. It was the chemist's idea that the maJ or dquerence 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 1ron(H) was excessive due
to a poorly detected color change or lack thereof. If excess ascorbic ac1d is present, Np .
could change its oxidation state to one that has a lower Kd (dlstrlbutio‘n coefficient) on the
TEVA resin at the conditions for efficient extraction. Conversely, if.the }iron(II) sulfamate
reagent 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(ll) sulfarmate sq‘lutlon was less than
the required 0.6M? 1
Four test samples were run. These consisted of 25 mLs of 2M nitric acid spiked with Np-
237. Two of the samples contained 1 mL of iron carrier (10 mg) and 2 mL of the iron{fl}
sulfamate. The other two samples just had 4 mLs of the iron(ll) 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 add1t1ons (SEE attached Excel™
spreadsheet for details). '

1

3-3




n

NpTest.xls (13 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(ll} 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(ll)
sulfamate concentration may not be 0.6M. To improve on this, one can either add a very Q
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 (1M).

If you have any questions, feel free to call.

| Ken Livatate

Radiochemistry

Analytical Services, WSCF

Voice: (309)373-7198 (Office}

FAX: {509) 372-0456

Fluor Hanford, §3-30, PO Box 1000, Richland, WA 99332




Neptunium Test Results - 1 /22/04

_ Count XTNp *TNp
Test AEA _AEA AEA Time AEA Found Added %

~ 1D ID Net Area  Bkg min._ EAf dpm dpm  Recovery

LCS1 10 1271 7 1000 0.2039 6.20 6.3 98.4%

LCS2 : 11 2641 4 1000 0.2369 11.13 12.6 88.3% -
- LCS3 12~ 1437 1 1000 0.2120 6.77 6.3 107.5%

LCS4 13 2710 3 1000 0.2211 12.24 12.6 97.2%

S

Blank 9 9 1000  0.2211  0.02 <----- MDA

LCS1 25mLs of 2M HNOj; spiked with 0.025 mL ®"Np (252 dpm/mL). 1 mL
of 10 mg/mL Fe carrier and 2 mL of iron(ll} sulfamate
LCS2 same as LCS1 but spiked with 0.05 mL **'Np

LCS3 25 mLs of 2M HNOj, spiked with 0.025 mL **’Np. 4 mLs of iron(l)
sulfamate was used. 7 _ -
LCS4 same as LCS3 but spiked with 0.05 mL *'Np.

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

-CA\Documents and Settings\h0028918\Local Settings\Temporary Internet Files\OLKIOI\NpTest.xls
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