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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 (B183MOQ) 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 Methodology for Requested Analyses

e [CP-MS Metals by EPA Method 200.8. Analytical work was performed with no
deviations to the approved method. : .

e Semi-VOA’s by EPA SW-846 Method 8270B. Analyti’cal. work was performed with no
deviations to the approved method. :

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

o IC Amons and Ammonium by EPA SW—846 Method 300.0 and 300.7. Analytlcal 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. Analytlcal work was performed with no dev1at10ns to the
approved method

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

e Cyanide by EPA SW-846 Method 9010. Analytical work was performed with no
deviations to the approved method.



e 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 Tnstruction. 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 specrﬁcatlons

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 m-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 concentratlon is less than that of the
lowest calibration level.

Percent Solids — Semi-VOA’s and WIPH-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 delrvery 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



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%
Afm | 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 Am — americium

IC — ion chromatography Cm - curium

ICP - inductively coupled plasma Pu - plutonium

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

ICP/MS — ICP/mass spectrometry ) ' GEA - gamma energy analysis
Total U — total uranitm H3 — Tritium

AT/TB — total alpha/total beta Sr - Strontium 89, 90

AEA — Alpha Energy Analysis WTPH-D -- Total Hydrocarbons-Diesel
WTPH-G — Total Hydrocarbons-Gasoline TSS ~ Total Suspended Solids

fa/oy
e Dﬂ7w

1-3
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| WSCF ,_ |
ANALYTICAL RESULTS REPORT

for

Ground Water Protection Program
Richland, WA 99352

Attention:  Steve Trent

Analytical:

Client Services: MM/6; /M

All results are ?CPO?IE(f o an "as received” basis unless otherwise noted in the comment section,

Confidentiality Notice: The infermation contained in 1h|s report is privileged and confidential information intended only for the uss of the addresses, If the readar of this report is net the intended
recipient, or the employee or agent responsible to dclwer it to the intended recipient, you are hereby notified that any dissemination, distribution or capying of this communlcation is strictly

prohibited. If you have received this communication in error, please notify us immeadiately by telephone at {509} 373-7020.

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

Report#: WSCF20031650

Report Date: 21-jan-2004

Report WGPP/ver. 1

© Ground Water Protection Program S . Page 1
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'WSCF

' ANALYTICAL RESULTS REPORT

‘Attention:
Project:

Sample #

Client 1D

Steve Trent -
F03-020; FG3-020

CAS #

Test Performed

Matrix

WSCF

Method

RQ Result

Unit

Group #:

DF

MDL .

WSCF20031650

Analyze Sample Receive

~ Organic

WO0300011560
W30001 18

WO30001 160
Wo30001150;

WO30001150

WOF000T 15D |

W030001150

WO3G0T1 150
WO3C001150

WOS0001 160
W030301150

wo36001 150

WO030001150

WG30001150:

1156:

B183MO

'B183MO0
BIBEMO -1
B183MO
BIBAMOL
'BI83MO
BIBAMD -
B13Me
“BIEAMO
"BI83MO
B8N0
B183MO

BIRAMO

a0

izves

'59-50-7

e ot
‘83329

LiBTBEE
95-57.8

126798

. TPHDIESEL

L ETPHKERGSENE.

100-G2-7

108-95.2

121-14-2

7

J- LdDichioobenzane.
Phencl
. 42/4-Trichlorobenzefia: 1+ 1

4-Nitrophenol

2.4-Dinitrotuluene

SPyrengs T
4-Chioro-3-methylphenol
- Nelitrosodici-dipropylaming T

Acsnaphthene

: _:F-’é'nfac_}iloltcﬁh:eﬁol o

2-Chlsrephenol
TI“i.bL:Itvl phosphate L

Total Pet, Hydrocarbons Diesel

Kerosere .

S0IL

LA-523-456
{LAB23456
| LA-523-456
LA-523-456
::[.-: ; AT i

LA-623-456

LA-523-456

i LAE2 3456

NWTPH

CONWTRHL

56
TLAB23:456 .

LA-523-458
U LAB 2454

700
840
110
‘320
72.0
S
72.0
72,0
720
320
160
Dol 72l
< 4.00& 4 03
T 8.00e 403

e o E cresigieie ol lE ¢
ACATNGRDA TR AR A AL A

ugrlkd

ke
ugtkyg
wgrkg.

ugikyg

waky

uglkg

ugrkg’

ugfkg

(uglkg

ug/kg
tiaika
uglkg

.Uéﬂ'kg

.00
00 1
00
007
Bos
oo
50
06 x
00
0%
00
.00
00
200

7.0e+02

116402
326402
72

..72

20

1.86 402

oy

4.06103
Tddswoal

12123/08

12/30/03

12130/08
12/30/03
12/30/03
12/30/03

12/23/03

12/11/03
2130/03 12/¥3/08
12/30/08 12/11/03 12/11/03
C12/80/03 12011/03
" 12/30/03 12/11/03
12/30/08 12/41/03
12/11/03
“igi30/0% 31105
" 12/30/03 12/11/03
- 12/30/08 1211703
12/30/03 12/14/03
12/30/08" 12/11/03
: > 12/11/03
12111703,

12/11/03
12/11/03

12/11/03°
12/11/03

121 /o3 -

12/11/03
12710102
12/11/03
Y 1jos
121103
12417003
12/11/03
1811702

MDL=Mininunn Detection Limit = B- The analyte < the RDL but > = the IDL/MDL (inarganic)

RQ=Result Qualifier

DF=Dilution Factor

* « Indicates resuits that have NOT been val'idated; ’

Report WGPP/ver. 1
Ground Water Protection Program .

U - Analyzed for but not detected above limiting criteria,

+ - Indicates more than six qualifier symbols

E - Analyte is an estimate, has potentially larger errors

Page
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- WSCF

ANALYTICAL RESULTS REPORT

Attention: Steve Trent
Project: - FO3-020: F03-020

Sample #  Client ID - CAS #

Test Performed

Matrix

" WSCF

Method

Group #:

RQ  Result Unit DF

MDL

WSCF20031650

Analyze Sample

Receive

Inorganic -

WO030001150 B183MO  TRENT 57-12-6
WO30001 1500 BIBAMO  TRENT. -t
W030001160 B183M0  TRENT
WO30001156  B1aMe T TRENT. & g L
WO030001150 B183MO  TRENT o 16984488
WOBOHDTTED  B1BAMO TRENT. . 0 L 1eBER00E
W030001150 B183MO  TRENT NOZ-N

WOIG001 160 BIBIMO © TRENT: 10 0 UNOBN

Wo30001150 B183MO  TRENT 14265-44-2
WO30001180 BigaMo  TRENT 7T 4808798
W030001150 B183MO  TRENT o 7440-43-9
WG30007150 BTB3MO TRENT . 17440473000
WO030001460 B183M0  TRENT 7440-50-8
WO30001150° BIBIMO  TRENT - . L 7439.02000
WO30001150 BiB3MO  TRENT " 7a40020
WO30007150 - BIB3MO  TRENT -0 . - " yloradd.
W03C001150 B183M0  TRENT ' | 7440-61-1
WOS0001150. BISAMO | TRENT - 1P 74d9.97:6

Total solids -

Cyanide

.- pHMeasuremenl . .. e

F-'I.uqride

“Chibk

Mitregan in Nitrite

Phosphate

CSulfate’ D

Cadmium

T
Copper. .

; ;-I:_e:a-di: B

Nickel

-~ Sitver:

Uranium

'r:f\.‘le:r:c_L_zr;y G

"solL
S0l
S0IL

SBIL
- BOIL
soll.
S0l
SOIL
L UB0IL
SOIL
SOl
soIL
301
SeIL
S0l
SOIL
B Tel TR

LA-605-402

< LABOG 0T

LA-519-412

LE212:47

LA-B33-410

S LABagRIO

LA-533-410

LA583A10

LA-533-410

LA-GESAT0.

LA-5056-412

| EAB06:4T2 ¢

LA-506-412

JLASG0B-412
LA-EC5-412
EA:505:412.
LA 505412
LA-508:412 0 <

1.00
1.00
..1.:. 1 =¢’0

48.00

48.00

R A =

o

14g.00
.30
o
9.20
“g.20
9,20

9.20

asge

o asen

D g0
48,00
-

8,20

it mgkg 09207

0,20

s

0.0

o010

1.1
CaE
0.8l
062
2.6
3.8
0.92
2.8
4.6
L
a6
1.8
0.92
0.92

12417103 12/11/03

- 01/08/04 12111103
12/18/03 12/11/03
151803 12/11/03

12717582 12111703

12/17/03 12011103

12/17/03 12/11/03

21708 1211768

12/17/03 12/11/03

12/17/08_12/11/03
01/10/04 12/11/03

01/10/04 12/11/03
01/10/04 12/11/03

01/10jod 13711508

0110/04 12/11/03

 01/10/04 12/11703
C1/10/04 12/11/03

01/10/04 12/11/03

12411403
13/11/03
12/11/03
12i11/03
1201103
2108
211703
12/11/03
12/11/03
13711 /03
12/11/03 -
12/%1/03
12/11403
12011708
13/11/03
1311703
12011/63
12/11/03

MDL =Minimum Detection Limit E - The analyte < the RDL but > = the IDL/MDL. {inorganic)

RQ=Result Qualifier

D_F=Diluti0n Factor

U - Analyzed for but not detected above limiting criteria.

* - Indicates results that have NOT been validated:; + - Indicates more than six qualifiear symhois

Report WGPP/ver. 1
Ground Water Protection Program

t - Analyte is an estimate, has potentially larger errors

Page 3



WSCF

ANALYTICAL RESULTS REPORT

Attention:
Project:

Sample # Client ID

Steve Trent
FOBTOZO: F03-020

CAS # Test Perforined_

WSCF
Method

Group #:

"Result Unit DF  MDL

WSCF2003 1650

Analyze Sample Receive -

Radiochemistry
WO03C001160  B183MO
Wost00 1160 - HIBMO 1]
- BIEIMO  TRENT
e
WO030001150 B183MO  TRENT
WO3000T150 " BIB3MO " TRENT
WO30001150 B183MO  TRENT
WO30001150 " BISIMO. - TRENT .. | -
WOB0001160 B1S3MO  TRENT
WoB0001180 " BIgaMO.  TRENT .
WO30001150 B183MO  TRENT
WoA00GT1B0  BIBAMO " TRENT °
W030001150 B183MO  TRENT
WO30001150 - BIBIMSE  FRENT
W030001150 - B1S3MG  TRENT
WO30001750 - BIGAMO, - TRENT-
WO30061150 BI183MO  TRENT
W030001160 'BIBIMO - TRENT
W030001150 B183MO  TRENT
W030001150; BiBMo T TRENT
W030001150 TRENT

CTRENT:

8183M0
Wio30001150" H18amo
1B3MO . TRENT
BIBAMO. T

B183MG -
B183M0O  TRENT

- BTEAMO TRENT

TRENT

030001150 '

W030001 150
Wosoom 15

CELE
14596- 102
BTC

BTG EuiBS Rel. Count Erior (GEAL T 6
CETCS
ETE

TRENT 0 o

ETC

ETE

13894- 20 2 Neptunium-237

Americium 241 .

:Amhztﬂ by REA-Tota Cntg Errorfj 8

Antlmonv 125 .
g Sb 128, Rel C‘ount Error (GEA)

‘ Cobalt~60

€060 Rél, Count Erfor (GEAT - || 5
Cesitum-134 o

CChiiad Rl icéunt Erfor{GEAJ B

Cesium-137
:'Cs 197 Re1 Count Err0| (GEA) )
[umplum 152
Eu~152 Rei Count Error (GEA]j: .
Eumplum 154 N
Eu-154Rel, Count Ermor {GEAL - B
. ELxropium 155 o

14234-35-5
ETC
10198400
ET.C -
13967-70-9
ETG
10045-97-3
ET.G
14683-23.9
ET.G :
16685-10-1
ET.C
14391163
15832-50-5 Tin-126
“Bni-126 Ral. Courit Error. {GEA)
.Plutnnlum 238

P 238! by AEA Total cht Ermr? o

Pu- 239/240 by AEA T

13981-16-3

PU- 239:240'

U-233/234

LA-508-471

CULABOR AT

LA-508-471

CLABOBAT

LA-508-462

N Agsos 462 -
{A-508-462
LU EAB0E-463

LA-G08-462

- LAs0R 63 .

LA-E0B-462

L LA-BOB4GY
LA-508 462
L LLABB 4G

LA-BOB-462

L LAG08- 462

LA-508-462

LA 508 462"

LA 508 462

lAsbosasz

LA-508-471

Z f:LAEi 6471
LA-508-471
CLASOEATT
LA-508-471
L LAB0RATI

U 1.50e-03 1.00

e
U 290603
o 0i029
' 7.87
T R R
U -0:150 .
u -0.0051
R 0;.2&; .
u o 0.0552
LR e
U 0376
g s TR

00 040

=
(9]
&
o
<t

00 027

0.20
00 60
Q0 0.20

A:-._.\. M.:.__a_ o
(=]

=
)
-
&
o T s
o
&

v 0.0160
L #4n 0038 Gl

:-F’:

0.5 e 000
.00 011
00 100
0095
0 hn

L 12/29/03

T12/29/03
12/29/03
CUee T 12029103

00 el 1gy29/08

- 12/29/03

el T 2iaei08
00 024 12/290
07
00 0064

e B osiae
" a1/08/04
Clutjogds
01/07/04
- orio7io4

12j29/03

01/09/C4 12/11/03

[ 01/09/04 12/11703;
01/08/04
. otjosjod

12/11/03
REIERV k!

12/11/03
1311703
12/11/03
1201 1703
12/11/03
12711103
12/11/03
12711708
12/11/03
12111703
12/111/03
12/11/03
12/11/03
12/11/03
12/11/03
1211703
12/11/03
a3
12/11/03
T2/11/08
12/11/03
21403

12/29/03

12/29/03
i228705"

12/26/03

12/28/03
12/20/03
12/99/03
12/29/03

01/08/04

12/11/03
12/11/03
12/11/03
12/11/03
12/11/03
1271103
12/11/03
12411708
12711703
12/11/03
12/11/03
12011403
12/11/03
12011703
12411703
12711703
12/11/03
12111103
12/11/03
12011/03°
1241103
12/11/03
12/11/03
Y2 1/03
12/11/03

T12/1103

MDL=Minimum Detection Limit
RQ=Result Qualifier

DF=Dilution Factor

* - Indigates results that have NOT been validated;

Report WGPP/ver. 1
Ground Water Protection Program

B - The analyte < the RDL but >.= the IDL/MDL (indrganic)
U - Analyzed for but not detscted aboveé limiting criteria.

+ - Indicates more than six qualifier symhols

E - Anaiyte is an estimate, has potentiafly larger errors

Page 4



WSCF : o

ANALYTICAL RESULTS REPORT
Attention: Steve Trent ‘ | | Group #  WSCF20031650
Project: F(3-020: F03-020 o ' :
' : WSCF
Sample# Client D CAS # Test_ ?grformed Matrix Method RQ  Result . Uni Analyze Sample Recewe

o Uranim 238

21708

W030001150 B183M0 TRENT U-235 by AEA Total Cnty Error LA-Soslim‘- ' +- 044  pCig 1.00
Wo30001350 - BT83MO — TRENT 0 L iag8 L0 Ui 2087 s SBOBATI L R0 oy 100 U ade0s 010708 T2/11/03 12711/68
W030001150 B183MO  TRENT ET.C 14-238 by AEA Total Cntg Error LA-508-471 -2 pCifg 1.00 010  01/07/04 12/11/03 12/11/03
MDL=Minimum Detection Limit  &- The analyte < the RDL but > = the IDL/MDL (inorganic) E - Analyte is an estimate, has patentially larger errors
RQERESU“Z Qualifier " U7 - Analyzed for but not detected above limiting criteria,
D¥=Dilution Factor

* « Indicates results that have NOT been validated: -+ - Indicates more than six qualifier symbols

Report WGPP/ver. 1

Ground Water Protection Program Page 5



) WSCF - | ©
ANALYTICAL COMMENT REPORT | «

Attention: Steve Trent ' ' : Group #: WSCEF20031650
Project Number FO3-020 - '
Sample# Clieat ID ' Lab Area Test ‘ Comment
VALGROUP . . S TPHb: The surrogats, o-terphenyl, recovery was 65% in matrix

W Bontiol i
The diesed recovery in B183MBMSD is 101%. Al other QC

Organiss: Comments submitted to T. Dale. 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 reproduced, except in its entirety without the written appsoval of the WSCF Laboratory.

wgppo/0  Reportt: WSCF20031650 Repart Date:  21-jan-2004 Page 1



WSCF - "
TENTATIVELY IDENTIFIED PEAK REPORT ~ |

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

Sample #  Client ID : - Test Name - - Peak Name _ CAS# RT RQ  Result Units

Gamma Energy Analysis-grd H20 TL-208 : R 026

" WO30001150 B183MO TRENT

W030001150 B183MO Gamma Energy Analysis-grd H20 PB-214 Count Error

WO030001150 BH83MO .RA-228 Count Error

WO30001150° B18 PB-212 Count Error
Wi o

WO30001 150 B TRENT
WOR6001 150 B183MO T TRENT « i : Y34 plily
WO30001160 B183MO TRENT TL208 Count Ercor R

------ CoU e GammiaEnerdy Analyai O R0 e T S . e N O - BCilg
WO030001150 B1B3MO  TRENT ' SW-846 B270B Semi-Vols SMP 11.15C Diethylphthalste '84-66-2 11.15068  BJ . 4.7e+02 uylky

RQ "—“Result Quallfler - B - Analyte Found in Asse. Biank o . - Estimated Value

This report may not be re?roduced, except in its entirety without the wiritten approval of the WSCF Laboratory.
Ground Water Protection Program 7 _
WGPPE v O Report#: 20031650 Report Date: 21-jan-2004 . - - Page 1



WSCF
METHOD REFERENCES REPORT

The results provided in this report were generated using the ’rollowmg WSCF Laboratory procedureb For your convenience, this table pr0v1des a listing of
the regulatory ot industry methods that are referenced by each of these WSCF procedures. Please noteé 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 reguldtory or industry
method here dogs not necessarily indicate a verbatim 1mplementd£1011 of that method. :

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

LLA-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 Depomtmn by Chemical

LA-505-412 R LA-505-412: DETFRMINA"I ION 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-519-412: TOTAL RESIDUE/% SOLIDS DRIED AT 103 - 105 C

EPrA-600/4-79-020 160.3 RESIDUE, TOTAL
Standard Methods 2540B Tola] Solids Dried at 103-105 C

L:A-523-456 LA-523- 456 SEMIVOLATILE SAMPLE ANALYSIS BY SW~846 METHOD 8270C
EPA SW-846 8000B DETERMINATIVE CHROMATOGRAPHIC SEPARAT]ONS

EPA SW-846 8270C SEMIVOLATILE ORGANIC COMPOUNDS BY GAS CHROMATOGRAPHY /MASS SPECTROMETRY (GC/MS)

L.A-533-410 LA-533-410: ANION ANALYSIS BY ION CHROMATOGRAPHY
EPA-GOO/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
\\apOO6\aspdocs\WSCF\Sample Mgmt\ProcedureMethodCrossRéference. pdf. This document includes on-line
links to fuli-text versions of the procedures and methods, where available,
Report Date: 21 -jan-2004 :
Report#: WSCF20031650 _
Repart WGPPM/O o . 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 4 llbtlilg 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 1ndu§try
method here docs not necesc;cmly indicate a verbatim implementation of that method. :

LA-695-402 LA 695 402; DETERMINATION OF CYANIDE BY MIDIDISTILLATION AND SPECTROPHOTOMFTRIC

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

Report Date: 121-jan-2004

Report#: WSCF20031660

Repert WGPPM/0

Page

2
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W13q Worklist/Batch/QC Report for Group# WSCF20031650

WL# S# Batch QC#

21130
21130

21130

21130
21130
21130
21130

- 21092
21092
21092
21092

21134
21134
21134
21134

— [
~ YO W W

W =N

13
10

. 24352

24352
24352

24352

- 24352

21509
21509
21509
21509
21509
21509
21509

21471
21471
21471
21471

24352
24352
24352

- 24352

24369
24369
24369
24369
24369
24369
24369
24369
24369
24369
24369

24481
24481
24481
24481
24481
24481
24481

24490
24490
24490
24490

24494
24494

- 24494

21513
21513
21513
21513

24494
24494
24494
24494
24494
24494
24494
24494

24510
24510
24510
24510

Tray Type

SAMPLE
SAMPLE

BLANK
BLNK-PREP
DUP

LCS

LCS-2

MS

Msb
SAMPLE-
SPK-RPD

BLANK
LCS

- MS

MSD

MS

MSD
SAMPLE
SURR

MS

MSD
SPK-RPD

BLANK
BLANK
LCS
SAMPLE
bupP

MS

MSD)

BLANK
LCS
bup
SAMPLE

BLANK
LCS
MS

- MSD

MS
MSD
MS

MSD
SAMPLE
SPK-RPD
SURR

BLANK
BLANK
LCS
SAMPLE

Sample#
W030001150

W030001150

W030001150

‘W030001150
W030001150
W030001150

W030001140
W030001140
W030001143
W030001143
W030001150
W030001150
W030001157
W030001157

W030001157

. W030001150

W030001156
W030001156
W030001156

W030001150
W030001150

W030001140

- W030001140

W030001143
W030001143

W030001150

WG30001150
W030001150
W030001150
W030001150

1030001150

.Test

Percent
pH Soil

Cyanide

Cyanide

€yanide.

Cyanide
Cyanide
Cyanide
Cyanide
Cyanide
Cyanide

WTPH-D
WTPH-D
WTPH-D
WTPH-D
WTPH-D
WTPH-D

- WIPH-D

WTPH-D
WTPH-D
WTPH-D
WTPH-D

Anions
Anions
Anions
Anions
Anions
Anions
Anions

Gamma Energy Analysis-grd H20
Energy Analysis-grd H20
Energy Analtysis-grd H20

Gamma
Gamma

So

and Waste Measurement

tids

_Midi/Spedtrophotom

Midi/Spectrophotom

Midi/Spectrophotom
Midi/Spectrophotom
Midi/Spectyrophotom
Midi/Spectrophotom
Midi/Spectrophotom
Midi/Spectrophotom
Midi/Spectrophotom

Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel

Range
Range
Range
Range
Range
Range
Range
Range
Range
Range
Range

(Wa)
(Wa)
(Wa)
(Wa)
{Wa)
(Wa)
(Wa)
(Wa)
(Wa)
(Wa)
(Wa)

Ion Chromatography.
Ton Chromatography
Ton
Ton Chromatography
Ton Chromatography
Ion Chromatography
Ion Chromatography

Gamma Energy Analysis-grd H20

SW-846
SW~-846
SW-846

' SW-846

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

- SW-846

SW-846
SW-846

8270B Semi-Vols
8270B Semi-Vols
8270B Semi-Vols
8270B Semi-Vols

827
827

OB Semi-Vols
OB Semi-Yols

8270B Semi-Yols
8270B Semi-Vols
82708 Semi-Vols
82708 Semi-VYols
8270B Semi-Vols

Chromatography -

Ammonia (N} by IC
Ammonia (N} by IC
Ammonia (N} by IC
Ammonia (N) by IC



21134
21134
21134

21141
21141
21141
21141

21189
21189
21189
21189
21189

21142
21142
21142
- 21142

21143

21143 .

21143
21143

21144
21144
21144
21144

TPl WO FUN NS [PONS I X W R ~

a0 P =

21513

21513
21513

21520

21520

21520
21520

21567
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
245583
24553
24553

24633
24633
24633
24633

DUP
MS
MSD

BLANK
LCS
bup
SAMPLE

BLANK
LCS
MS
MSD

‘SAMPLE

BLANK
LCS
Dup
SAMPLE

BLANK
LCS
pup
SAMPLE

BLANK
LCS
Dup
SAMPLE

1030001156

W030001156
W030001156

W030001150
W030001150

W030001150
W030001150
W030001150

W030001150
W030001150

W030001150
W030001150

030001150
W030001150

‘Ammonia (N) by IC
Ammenia (N) by IC
Ammonia (N) by IC

Uranijum Isotopics by AEA

-Uranium Isotopics by AEA

Uranium Isotopics by AEA
Uranium Isotopics by AEA

ICP-2008 MS A1l possible metal
1CP-2008 MS AT1 possible metal
ICP-2008 MS Al1 possible metal
ICP-2008 MS A1l possible metal
1CP-2008 MS AlT possible metal

Plutonium Isotopics by AEA
Plutonium Isotopics by AEA
PTutonium Isotopics by AEA

~ Plutonium Isotopics by AEA

Americium by AEA
Americium by AEA
Americium by AEA
Americium by AEA

& Neptunium by AEA
& Neptunium by AEA
& Neptunium by AEA
& Neptunium by AEA



WSCF ANALYTICAL LABORATORY QC REPORT

-12

F
]

p
4

SDG Number: WSCF20031650 - . | | SAF Number: F03-020
Matrix: SOLID o : - Sample Date: 12/11/03
‘Test: Cyanide by Midi/Spectrophotom . Receive Date:12/11/03

QC o : o . ' Analysis =~ Lower Upper
Type Analyte - CAS# QC Found QC Yield  Unifs Date Limit -~ Limit RQ

Lab ID:  WO030001150
BATCH QC ASSOCIATED WITH SAMPLE

Rasny s
12117703
L e

% Recov

Cyamde by Mld pec’cmphotom. . f25.000

y‘.Mml,(Spectrophotom :

BATCH QC

BLANK Cyamde by Midi/Specirophotom 57-12-5

D BLNKPH _'iiby l\}ildl.’Spectrcphotom ERRNRN - S N T
Toup Cyamde by Midi/Spectrophotom  B7-125 _ _
CUHGE DL Gyanideby MidifSpactiophotom B741 205 T e 08100

LCS-2 . Cvdmde 5\/ MndU“;pectmphotom 57-12-5

ug/L 12117703 -4,000
UG TR 40000
B e
L hResov T 1aiios Lo BR G0 R
% Recov 12117/03 85000 “115 ooo' o

Report wi3ggfrev.6.3 p -1
21-jan-2004  08:10:55



WSCF ANALYTICAL LABORATORY QC REPORT

-13

" A

.A'

'SDG Number: WSCF20031650 : _ : . SAF Number: F(03-020
Matrix: SOLID = _ _ . Sample Date: 12/10/03
Test: WFPH-D TPH Diesel Range (Wa) . _ o ' - Receive Date:12/10/03

QC B : Analysis  Lower Upper

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

Lab ID:  'W030001140

BATCH QC ASSOCIATED WITH SAMPLB ) :

L o R - 0000 L T80/000
Msm " Total Pet. Hydroscarbons Diesel TPHDlESEL 125990 " ‘ag.800 % Recov 12/18/02  75.000 125,000

""" e BEARL AT 6600 EIAEOE 70,000 L T 180060

'MSD  Total Pel, Hydrocarbons Diesel  TPHDIESEL 126170 98.100 % Recov 12/18/03 . 75.000 " 125.000

Lab ID:  W030001143

BATCH QC ASSOCIATED WITH SAMPLE
Ms mtho Terphenyl Surr 84-15-1 25433 84.000 % Recov 12/?8;’03 70.000 120,000

ms warbGhe e : TPHDIESEL Sien 4282000 0 0 o 95590 i aligl0a SRR e IR -1 H e lolo SR e
mMsn 'B4-15-1 24572 92.300 isaios

MSD - Totad Pet Hydioarbons Diesef - U TPHDIBSEG: 0 12821000 ea g0t e S L b

70.000 130.000
?5.000_ '.::: _: 125000 T R S AR

LabID: WO030001150
BATCH QC ASSOCIATED WITH SAMPLE

SURR

24325 7 L 9040000 Recow

TAZHOT L I0000 L o 180.000

Lab ID:  WO030001157

BATCH QC ASSOCIATED WITH SAMPLE
g i Cielaetga 2028]03° 057 70000 T s 13010000
" Total Pet. Hydrocarhons Dicsel TPHDIESEL 1276060 98.000 % Recav 12f2303 78000 125000
T esat ; s o

Total Pet. Hydrocaibons Diesel CTPHDIESEL 131990

1272303 75.000 " 125.000

TPHDIESE.

SPCAPD  Total Pet. Hydrocarbons Disel “101.000 - 3.015 RPD Tar2si03 0000 20.000

BATCH QC

Repmf wl3ggfrev5.3 p 2
21-jan-2004  09:10:65



WSCF ANALYTICAL LABORATORY QC REPORT

- 14

b

“y

SDG Number: WSCF20031650 ' S : ' SAF Number: F03-020
Matrix: SOLID _ - Sample Date:
Test: WIPH-D TPH Diesel Range (Wa) Receive Date:

QC _ _ Analysis = Lower - Upper
Type Analyte CAS# QC Found QC Yield  Units: Date Limi¢ - Limit

th.o-Te:rphenv % Recov

Kerosene

1320.000

130,000
AB0000 T R e

Y%Recove

Mk Resar o

o Tephdnyl

Report wl3gg/rev5.3 p 3
21-ian-2004 09:10:55



WSCF ANALYT ICAL LABORATORY QC REPORT

1-15

SDG Number: WSCF20031650 | SAF Number: F03-020
Matrix: SOLID Sample Date: 12/13/03
Test: Anions by on Chromatography : . Recexve Date:12/15/03

QC ' ' _ Analysis Lower . Upper
Type Analyte CAS# QC Found QC Yield Units Date Limit Limit -~ RQ

Lab ID:  WQ30001156
: BATCH QC ASSOCIATFD WI T H QAMPLE
: o6 L
16984- 48é h <1450 . nfa rD i7i0s
COUNORNG T e a T RR s
NORN 5,698+ 00 o.883 - - RPD 1271703
4265442 886608 10000 . URRD o 12708

“14goB798  1.2Ber0t 4587 RFD 12417/03
168B7-00:6" 1 9BEe01 T n 06768 s Recoy 120708 5 0007
16884-48-8  4.60e-01 94070 % Recov 12/17/03
SNOZN B oye 01 10095 s Resey 1203 - U78.000° 1 28,000
e R et s
14265:44:3 700 :‘I;QZ'Sé}-i-:QOf-:'-ff S Regov. L 1ZA/08 Rt -?'5:‘.-(3019:-:-.:ﬂ;ﬁ-::-:-:-1:25‘.:{360“:}-:-f"-:?f:-:—-}-: :
14808798 1.866+00 % Recov  1217/03 7006 128000
RS FL R T e s S B e R PYID) RN IR e
16984-48-8 4.846-01 " % Recov 12/17/03 75.000 125.000 S
R R e R 15t R »
el St i
dagesAg o e B T TIOR L 15,0000
14808798 1.832 400 . 92.893-:: % Rocov  12/17/03 . 75.000 - 125.000

L SO 208
<5.206-2 nfa maiL o '1 éh 7?/03 . 0.000 300000 U
Fluorids S T yGoga-aat » 30e- magll "12f17/03 0.000 300.000 u

BLANK Chloride

BLANK

itrogen in Mitrite

Report wil3gy/irev5.3 p 4
21-jan-2004  08:10:565



WSCF ANALYTICAL LABORATORY QC REPORT

Z-16

SDG Number: WSCE20031650 ' | SAF Number: F03-020
Matrix: SOLID : ' - Sample Date:
Test: Anions by lon Chromatography - Receive Date:

QC ' ©° Analysis  Lower Upper
Type Analyte -~ CAS # QC Found QC Yield  Units - Date Limit Limit - RQ

14265-44-2 . £5.408-2 ‘ 121703 0. ' 300.000
<1.00e1 300,000
SaileBeen D 0008
9.17e 401 120.006
L AOGWESE T 000 T
8.456+01 93785 120,060 S
- 14266442 TBeH 02" 1L 05 AR 120,060
14808-79-8 2.64e102 120,000 '

12/17/03

12/17/03
15717103
12/17/03
ec A0S 0!
% Recov 12/17/08

LCS Nitmgen in Nitrate % Recov
s F'hospha . . R

LCS Sulfate

Report w13ggq/rev5.3 p b
21-jan-2004 08:10:65



‘WSCF ANALYTICAL LABORATORY QC REPORT

-17

4

SDG Number: WSCF20031650 SAF Number: F03-020
Matrix: SOLID _ ' Sample Date: 12/11/03
Test: Gamma Energy Analysis-grd H20 o Receive Date:12/11/03

QC ' ' L Analysis  Lower Upper

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

Lab ID:  'WO030001150
BATCH QC ASSOCIATED WITH SAMPLE
- Z-'Cabalt-GO e

'b'u'P'” U Cesiurn134
bR Geslibe g7 P
"BUP Ewopium 182
SLTUP T Eurepime 154 15bat: S _ A
BuP - . Bwoplum-155 ‘14391 16.3 UG.465-02 nia " heo 01/05104'
CUEBURT Aoyt 26 g : CUigAsEo0 1814 RPDTTET 6T /05104
BUP 126 B 15482508 Uz.65:02 wa - RPD  01/05/04

B
203.000

T nia RPD S onj08/04
B R GOBI04 T Eel060 T 90,000
: T "6’1;65}’0’4' & e
ey i T 36,000
20.000
20000 T
90,000

13967-70-9

'1 4533-23!9

' BATCH QC

FUUBEANK T GobaR-60

BLANK Casium-134

L BLANKL L - Gegiuni:137

BLANK. o .E.umptum 152

Lor U BLANK T Elreplume 54 L L

BLANK Europium- 155 .

CUTBLANKT L Antimeny 125 Lo R

T les 0 Cobalt-60 T 10198-40-0 3.926+02 938568 % Recuv
o ABEe£08 T 01,056

CUUEEed T /e U pGHg T 12720008 1 A10000,060, 7 11000.000
T UdloBea nia pCllg  12/29/03  -10000.000 000,000
ClUsmiges L na L opCilg ietgagrgn U 0000.000 | 1060000
U132  wa nCilg 12/29/03 10000000  1000.000
UBEZeAT e pGig sl TR 0000000 1000000
' nia pCiig-  12/29/03  -10000.000  1000.000
e ._._pf'u’g;_ . """'-1000000_'
120.000
120,000

12/29/03

el BT

Report wil3ggfrev. 5.3 p 6
21-jan-2004 = 09:1(:55
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WSCF ANALYTICAL LABORATORY QC REPORT

-18

v

A

SDG Number; WSCF20031650 : : SAF Number:. F(3-020
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

Lab ID W030001 140
BATCH QC ASSOCIATED WITH SAMPLE

feoay. 7 1280003 - )
% Recov 12/20/03  80.000 . 96,000
oo Retay . 12/30/08 1 59100 :
' %Recove" © O qyso3 42.000 105.000
e Resov T 127300037 Rl ebe ey a
‘% Recov  12/30/03  61.000 ide.oob'
S Recoy. U 120300030 0 ey
% Recav 12/30/03
S WRéeove T 12/30/08% T BE.0go
% Recov - 1 2[3.01;(.).3 . )
e
_% Recov 12/36;03
Dk Heeev . 12/300080 )
%Recove 12/30/03
S Retov. . - - 12/30/08 T g
.%Fié.cove . 122;‘30!03 .
fRecove oG
% Recov  12/30/03
-.222% Recov"-'-:':_ 121’30.‘@3 BRI
% Recu\r. o 121’30{03 .

"106-46-7
TR I e

N N|trosod| n- dipropyiamlne .621—64-—7. B
= 2 Hiudrobikeny( s R CAL R
ohanal © 108-96-2
LM Nrobenzenesd L 41666007
“MS 4Nitrophenal ' 100-02-7
CLUWE L penashioiophenal T apeest
MS Phenokd5s 4165622
. o o L ey
118-79-8
98804439

111.000

118.000

120,000

12/30/03
R2B00F
12/30/08

100,000

% Recov 106.000

2-Chlorophenol .

2-Fluorohiphenyl 321-60-8 %Recove 122.000

Report wi3gafrev 5.3 p 7
21-jan-2004  09:10:55



WSCF ANALYTICAL LABORATORY QC REPORT

-19

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

QC

Type Analyte

“

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

Lower
Limit

Analysis
Date

Upper

CAS # QC Found QC Yield  Units Limit RQ

MsD Nitrcbenzene-db

Pentachlorohf\énol .

'MSD
iy
MSD

Pyrens
Terphenyl-d14 (7G)

Lab ID: WO030001143

%Recove 111.000

4165-60-0 - 28091 “1 2{30/03

114.000

118.000
RpETEC R
150.000

12/30/03

98904-43.9 3388.8 102,000 % Recave

BATCH QC ASSOCIATED WITH SAMPLE

Ms
MS
Ms
e
M
MS .
Ms
MS.
MS

1,2,4- Tnchlorobenzene '
j:1 4 chhlorobenzene i

2 4-Dinitrotoluens

: '_‘__"ropheno =
Acenaphthene

Pyré-r;é.

Terphenyl-d14 (7CD)

107.000
g R
106.000
1051000 H T
116.000
QB0 s e
' 106.000
114,000
122.000
{11,000 "
S 11.000

12/30/03

127801087
12/30/03
B 7 [ IR
..12./3010.3.. A2 0Y

120-82-1
106:46:7
12%-14-2

3158.5
| B205.4
' 3054.7

32481
3920.4
5247.1
48925
gyl R
as715

LT L9330 - uitihgigen

4165-60-0 1.800

95.300

% Hecov

91.900°

% Recov

THhRecove
% Recov

% Recov

ya2/a0i03
ABB0I08 L
12/30/03

| 321-60-8

Y%Recove

12/30/03

87-86.5 " % Recov

128-00-0 % Recov 12/30/03

150.000

98904-43-9 109,000 % Recove 12/36/03

MSsD 1,4-D|ch|orabenzene

96.000

106-46-7 99,800 12/30/03

Report wi3gqfrev.5.3 p 8

21-jan-2004 09:10:56



WSCF ANALYTICAL LABORATORY QC REPORT

2-20

SDG Number: WSCF20031650

Maftrix: SOLID

Test: SW-846 8270B Semi-Vols

QC
Type

Analyte

CAS #

QC Found

QC Yield

Units

‘Analysis

Date

Lower
Limit

SAF Number:

Sample Date:
Recelve Date:

Upper
Limit

F03-020

12/09/03
12/10/03

RQ

MsD

2-Fluorophencl '

367-12-4

3266.2

28.400

%Recove

12/30/03

105,000

MSD
FiMspn
MSD

s Dmltromlnene

eE Acenapht

L 2 Chloruphanol : e
N-Nitrosodi-n- dlpropylamme

. Phenol

4+ Nltrophenol

Phenol d5 -

Bt Pyrene ’
2,4,6- Tnbromophenol
“TerphenyHdta (7CI)

W030001150-
QC ASSOCIATFD WITH SAMPLE 7

S 2 4. Tr(chlorobenzane o

1 4 chhlombenzene

2- Fiuomphenol

4-Chioro-3- methvlphenol o

o'rophe.nnl

N- Nltrosodl n- d|propyiamme

Phenol .

4;N ifropﬁleﬁdl

' 4-Chlaro- 3—methvlphano€

R 2FI oroblphenyl R
i N|trobenzene d5

' Pentdoh!arophennl

58-50-7

621-64-7

5069.1

31428

102.000

Cidieda

;190,700

81.800
‘BIEOO
80.400

REE P e o

'97.700

eniog

% Recov

12/30/03

106.000

% Recov

ACEP00 T S Resove
401.000 % Racov
.:9_;000_:. .
78700 - % Recov

LT101.000 " S Redav: |

.1 01 OOO %Re cove
:’I'()_?.OO'O' ":'_.._% R_E‘_CO_V'. e
R 1.4.000 .%Recove

. 7% Resov. -0
12/30/03

R
%Recove
coWRecovs

% Recov

A

12/30/03

12/30/03

12/30/08

i a0
12/30008 ¢
1213008 L Tpe060

%Becove. -

As000

136,000

SO

" 114.000
220007
111.000
460+
118.000
1140007
120.000
1Ag.000
122.000

LTB0.000

167,000

96.000
£ 106000

105,000

'116000';3 :

106,000

100-02-7

83.600

95, 500

£8.80C

% Recov

CTOT000. T

% Recov

% Recov

1 2/301‘03

12/30/03

71.000

42.000

32.000

111,000

118.000

Report w13gqfrev.5.3 p

21-jan-2004
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WSCF ANALYTICAL LABORATORY QC REPORT

-21

L]

o)

SDG Number: WSCF20031650 | | SAF Number: F03-020
Matrix: SOLID ' 7 ' ~ Sample Date: 12/11/03
Test: SW-846 82708 Semi-Vols : . Receive Date:12/11/03

QC . S : ' Analysis  Lower . 7-_U'pper
Type Analyte QC Found QC Yield  Units Date Eimit Limit RQ

"Phenal-d5 % Recove 12/30/03 120.000

MS 2,4,6-Tribramaphenol 123003
12/30/03
SRR Er7cteTwic T
12/30/03
i%dor0n
1‘2‘/3‘0/03
YilRetoy L AREBIO8 LIS
S
Resov - 1230703
 %Recove 12/30/03

108.000

Y%Recove 122.000

106,000

% Recov . 116.000
06000
106.000
A0 T L T
122.000

Bo-GOLY i
95-57-8

2-Ch|0r0pheno|” o
NS eyl o Ga1ed b
o azisos
et R
4165-60-0
100-02:7
37-865
R
129-00-0
1187960
98904-43-9

111.000 i
CULEOOD T
114.000

" 12/30/03
o2 fa0rod
% Recov  12/30/03
- eHecove T 12130708
% Recov 12130703

" 13/30/03
o i2raoios
12/30/03
, 1215003
2-Fiuorophenaol R : . . - 121‘30/03

MSD Terphenyidi4 (76

1,4-Dichlorobenzens

4-Chloro-3-methylpherol 12/30/03

dipropylamine 621-64-7 12/30/03

Reportw139qfrév.5.3 p 10
21-fan-2004 . 09:10;56



WSCF ANALYTICAL LABORATORY QC REPORT

-2

of

“

SDG Number: WSCF20031650 _ | SAF Number: F03-020
Matrix: SOLID . ' ' Sample Date: 12/11/03

Test: SW-846 82708 Semi-Vols . : _ Receive Date:12/11/03

. : ' : Analysis ~ Lower - - Upper _
Type ~  Analyte CAS # QC Found QC Yield Units - Date Limit Limit RQ

12/36G/03

Phenol
7__‘ it 'eﬁééh_'_rds
SPK-BPD  4-Nitrophenol
St SRR it
SPK-RPD  Phenol-d5

SPIGRID: .

88,700
59.800
00
94.400
S A00I00, T
108.000
600,
aom4s
. T R
SU.R.R . Nitrobenzene-db 2965.8
BURR i, Pheglidg T T 3002.7
SURR.  2.4.G-Trbromophenol 118-70.6  3167.9
CUBURR T Terphenybd 1 TG U ans0adde) '

12{30/03

SRR
L B0060T
2(5.000

Caditee

05000

ASRbeh T s e e
C111.000

SA200000 T

122.000 o

150.0007 .

12/30/03

D Pyren
SPKRPD . 2,4,6-Tribmmophenol

| SPKRPD - Terphenyld14 761}
'SURR- 2-Fiuorophsnol

12/30/03

12/30/08
A2IE0/0% B0y
%Recove 12!30/03 R
o MRecove T i12/80/08
%Recove  12/30/03

Jo R

CgrsrE

BATCH QC
BLANK 1,2,4-Trichiorobanzene
CBLANK L TiDishioraben
BLANK
CBLANK
BLANK
L BEANIK
BLANK
o BLANK
BLANK

120-8241 < 290

12/30/G3 -

[ighlorahsn

200000 105,000

"9-Chioroghenal 12/20/03

%Recove

2-Fluorohiphenyl 12/36/03 56.000

12/30/03

122,000

BLANK  Nitrobenzene-d5 4165.60-0 - 27925 %Recove 64000 111000

BLANK  Pentachlorophenol ‘ 87-86-5 < 200 nfa ug/Kg 12/30/03 & u

Report widgg/rev.5.3 p 11
23-jan-2004  09:10:55



WSCF ANALYTICAL LABORATORY QC REPORT

2-23

SDG Number: WSCF20031650 | SAF Number: F03-020
Matrix: SOLID ' : Sample Date:
Test: SW-846 82708 Semi-Vols ' o ‘ ' Receive Date:

QC ; _ Anpalysis  Lower Upper
Type Analyte CAS # QC Found- QC Yield  Units Date Limit Limit RQ

12/30/03

%hRecove 12/30/03 122.000

Aeriyl-d 05,0007~ %R BGLO00" "
1,2,4«Trich€urobenzene ‘88.600 % Recov 12/30/03 107.000
85.000 - 1 Recay R SO0

79.000 % Recov 12/30/03
Sl latrophienal L T e . B RE 00 - Raday T B 0/08
" Acanaphthene 7 Tssaze - aB6.0 104000 % Recov  12/30/03
B : 952000 %Recev 123008
.8.6..1 60 o % F.i..ecnv . . 12,’50,’63 .
TBOBO0 % Reopy ba
97;:I Od % Recév
UL B4400 % Recoy o 12130/08 0
89.100 % Recov 12/30/03
BR300 - %iReepy | UIZ/AB0ET
95100 % fecov  12/30/03
CUUREmON. % .£_%'e¢£_)_\.r_:_:: ; 1 2f36/0
. 88..70.0 . % Fecov o
CLT0B.000 L Y Resov.
96,200 % Recov

| “1#Dichisrobenzsng |

S0
116.000
LAE6.000

' a:Chilora-3sméthylphenol =7 o

B LIClS . 2-Chlorophenol

o] T '.N_—Ni:tl"t_)s.ciE:iijr_]{dipropyla_r'ﬂine _______ € 54
“tes | 2-Fworcbiphenyl 321608
e S g N EARE LRSI R & (010 S N o0
LCS * Nitrobenzene-d5 T A185-60-0
kes. v asitophenol ' %

118.000
g0,
114.000
rigeas
118.000

B LCS o .Pentachlorophe.noﬁ
LGS Phenolds
s Pyrene

LS Tephenyldi4 7GR 98904-43-9

Tribramaplignol

"12/30/03 120.000

Repoﬁ wit3ggfrev.8.3 p 12
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WSCF ANALYTICAL LABOR_ATORY QC REPORT

SDG-Number: WSCF20031650

~ Matrix: SOLID

Test: Ammonia (N) by IC

QC . ' : Aﬁalysis Lower
Type Analyte 7 CAS #

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

Upper

Z2-24

SEEpUPEE Ammonla (Nl H Ciﬁ_f.ﬁ S

msD

S UBLANK: T AmmMnia (N BYIC 5

Lab ID: W030001156

BATCH QC ASSOCIATED WITH SAMPLE
T BRI T T B e 00 230 i
7664417 "1.43¢-01 ' '2'37 195 © % Recov
: 7564'41-71 78& Q'l i 108 EGT%RecoV

M5 Ammonla i) by IC 01/08/04

monla (N} h' 'IC;: : :7'2':.5'::: dpret

BATCH QC

BLANK Ammonia (N} by IC 7664-41-7

: C6kaaT
- esaat

<4.00e-3 nfa mgfl.

CUEADee s e gl e

[es Ammorda (N} by i€ 8182401 1 99.272 % Recov 01/06/04. 80.000

QC Found QC Yield  Units Date ~ Limit

5_61:[(_)6,’04- 7_5'5-('}'(5!0:_:.:"::_..::f.':::.:::::

01/06/04 0.000
CGToso . o000, T a0

_ Limi¢ RQ

125.000
HIBGOO I R e

30,000 u-

120.00G

Report wil3ggfrev.5.3 p 13
21-jan-2004 09:10:56 .



WSCF ANALYTICAL LABORATORY QC REPORT

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

QC _ _ . Analysis  Lower
Type “Analyte CAS# QC Found. QC Yield  Units Date Limit

2-25

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

Upper
Limit RQ

. _-DUP Uranlum 233

Lab ID:  WO030001150
BATCH QC ASSOCIATED WITH SAMPLE

856'{00 . . S

BATCH QC

BLANK Uranium-238 24678-82-8 1.4e-02 0.014 pGifg 01/07/04 0.000

UGS L Urani BRI T e 08 02,8787 e Regey T IOTIORI0A T g 0000 2 T

Aaneeed

12'_ OOO T B B SR e 1

Report wi3gg/rev.5.3 p 14
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WSCF ANALYTICAL LABORATORY QC REPORT

2-26

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

Lower
Limit

QC . .' _ . Analysis
Type Analyte CAS # QC Found QC Yield  Units Date

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

Upper
Limit RQ

Lab ID:  W030001150
BATCH QC ASSOCIATED WITH SAMPLE

iver
MS Cadmium

01/10/04
01/10/04
01/10/04
01110/08
01710104 _
CO1AB08 T
01/10/04
PRoL /3o /ls Rt
ot1j1o/04
COTAOL
o1/10/04
01,’[0,1'04 .E:..:':';—:i_:::_'.'
01/10/04 ‘
0110704
o1/10/04.

101.660 % ﬁs.s.c.c.)v.

e

98.083 % Recov
112,450
98,675
v
95.487

Ms Copper

% .Rétav. 27

% Recov

CbERd A T - % Recov. ..
Uranium 7440-61-1

CUMSH Y Siver G - L 7aA0 204 SREBE T 9700

S ‘ S e S
SMSh R U ohmmiam . U kg S B8,500
MSD  Copper 7440508 Tenal7

MDY ey L passerE Cafaso
MSD . Nickel 7440-02-0 ‘9g.825
| N e
VEN Uranium h 0 Ti4acst 0 30085 07638

% Recov

% Retm\_f )

% Recov

% Recovr - F
% Recov

¢ % Recov.

% Recov

9o Redoy -

% Recov

'BATCH QC

g

L OT/10/04:
$1/10/04

Cadmium . ?4:40—4;3-9 -

01/10/04

Uranium

" 130.000 -
80,0000

120.000

130.000
G
130.000

150,000

TE80,000 e

130.000
docoo
“1go.000

i c e

Reportw139q,’tev.5_.3 p 1B
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WSCF ANALYTICAL LABORATORY QC REPORT

2-27

SDG Number: WSCF20031650 o SAF Number: F03-020
Matrix: SOLID ' © Sample Date: .
Test: ICP-2008 MS All possible metal o Receive Date:

QC ' | ' ~ -Analysis  Lower Upper

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

3440439 122.026 % Recov

744G.50-8 01/10/04
o TAR0BEE L 12,00 Catojga T
‘7asc02-0  98.39 117.691 % Recov  01/10/04

LR e g ga g 39T Reeen Gt od T

TLes Uranium R 7440-61-1 100650 v otfopa

109.606 115,000
0
T 115.000

% Recov 01/10/04 115.000

Report wi13ggirev.5.3 p 16
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCEF20031650 SAF Number: F03-020
Matrix: SOLID - - Sample Date: 12/11/03
Test; Plutonium Isotopics by AEA Receive Date:12/11/03

QC ' _ : Analysis  Lower Upper - _
- Type Analyte -CAS # QC Found QC Yield - Units Date Limit Limit RQ

S DUE R 239!240 bv AEA ..... ;;'-

CelLES L PU239/240 by ABALL L PUBBAIaAE e T D T W Reeny

Lab ID: WOBOOOI 150
.BATCH QC ASSOCIATED WITH SAMPLE

CPUdBBRA0 B0 0000 HPDL

BATCH QC

BLAMNK Pu-2398/240 by AEA ) PU-239/240 5.6e-03 0.008 pCifg ' 01;’07,’04 - 0.000 1000.000

Report wi3gqg/rev,5.3 p 17
21-jan-2004 09:10:55
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WSCF ANALYTICAL LABORATORY QC REPORT

2-29

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

QC- ' ' _ “Analysis  Lower
Type Analyte CAS # QCTound QC Yield  Units Date Limit

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

Upper
Limit RO

_ BATCH QC . ASSOCIATED W[TI[ SAMPLE

Lab ID:  W030001150

_jenmum L BRI _.: 14596 10 2

BATCH QC

BLANK Americium- 241 14598-10-2 3.3e-02 0.033 pCilg 01/07/04 0.000

-..::;';‘Z:Lcs- - Ammerieium: 241 - 5 - P UTABIBAGE T AR R 04 % Recdy OHOTAA R Gg

Bt iel BPD S OHOZI0A T e 000N B0000 1 L

1000,000

AEBI000 L e

Report wi3ggirev.5.3 p 18
21-jan-2004  09:10:66



WSCF 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

o 'D-UF-’:- CNBHERI287 T S B00490 20 T e 3e08 125,075

Lab ID:  W030001 150
BATCH QC ASSOCIATED WITH SAMPLE

L LOT00/08 e 00007 R 0000 e

BATCH QC

BLANK Neptunium-237 13994-20-2 3.3e-03 0.003 pCitg 01/08/04 . 0.000 1000.000 -
s ipdins)

Repart widggirev.5.3 p 19
21-4an-2004  09:10:55
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Waste Sampling and Characterization Facility
- P.0. BOX 1970 S3-30, Richland, WA 99352
CPHONE: (509) 373-7004/FAX: (508) 373-7134

ACKNOWLEDGMENT OF SAMPLES RECEIVED

Ground water'Pfotection Program

Customer Code: GPP

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

Project#: F03-020
“ Proj Mgr: Steve Trent
Phone: 373-5869

' i](@f@ﬂr .
W &

A0-21

The following samples were received from you on 12/11/03.
scheduled for the tests Tisted beside each sample.
is incorrect, please contact your service representative,
using Waste Sampling and Characterization Facility.

.- They have been |
If this information
Thank you for-

Sémp]e# Samp]e'Id | _ Matrix - Sampie
' Tests Scheduled ' Date
wo30001150 8183M0 . TRENT S Solid, or -handle as if solid 12/1‘/03
..... R 22008 - BAEA-30 @AEA-31  GAEA-32 GAEA=33

@CEA-GPP @IC-30 @SVOCGPP  @TPHD-WA CN- Qg__ﬁ

'””fQ_PERSOLID?{PH¥30'

NH4 C

Test Acronym Descrjptﬁoh

- Test Acronym

Description

j 2008
L BAEAS30.
BAEA-31

@AEA-33

- BGEA-GPP.

@IC-30

- =@SYOCGPP
CTPHD-WA
T Cyanide by M1d1/Spectrophotom
7 Ammeonia (N) by IC
-~ PERSOLIDB =0

CCN-0Q2:
NH4-IC

PH-30

ICP-2008 MS ATl possible metal

ricium by AEA

Uranium Isotopics by AEA -

& Neptunium by AEA _
‘Gamma “Energy Analysis-grd H20 "
Anions by Ion Chromatography
-SW=-846.:8270B Semi-Vols .. N
WTPH-D TPH Diesel Range (Wa)

Percent Solids
pH Soil and Waste Measurement

Tutonium Isotopics by AEA - e oo iy




A\

_ FLUOR Hanford Inc. - CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F(3-020-007 1 of 1 oy
Collector - Company Contact Telephone No. Project Coordinator , : - o !
Pope/Hughes/Prister |, WL Steve Trent 373-5869 | TRENT, 51 Price Code 8N Data Turnaround ery
T - : .
Project Designation Sampling L.ocation SAF No. Air Quality [] 45 Days
216-3-26 Characterization Samplmg Soil Samp[mg C3245 (17.5-20 {1} F03-020 N
Ice Chest No. Field Logbook No. ™ CCA : Method of Shipment
HNE-N- A (g —\ 1191428510 . Govt. Vehicle
Shipped To Offsite Property No. ' Bill of Lading/Air Bill No,
 Waste Sampling & Characterization N/A ] WA -
POSSIBLE SAMPLE HALARDS/RLMARKS
. None | CooldC None 4} Cool 4C Casl 4C
Preservation . v3 )
Radioachiie Tie o]
o ) % 5 Type of Container P / G N o N
Speual Handling and/or Storage b : ] “G‘t 1 -
No. of Container(s) /
Volume 20?L 60mL - 120mL 120mL 60mL
_(\L&_(\ v !Tl"\ Actifity Scan [ See item (1} in | Seeitem (2) in See item (3) in | See item (4) in
L S '\ C—‘-\-g ) o Special Special Special Special
SAMPLE ANALYSIS Instructions. | Insttuctions. | Instrustions. | Instructions.
{rerfd—
| ~ 2003 S0
Sample No. " Matrix * Sample Date Sample Time
B8O soi 12/i/03 | 1142
- —
WO ceonso i
- CHAIN OF POSSESSION Sign/Print Namts -'-ﬁ SPECIAL INSTRUCTIONS Matrix *
R ol VB omonéd Toam {ved By/Stored In Datemme FH acknowledges that the analytical holding time for NO2, NO3, and PO4 by EPA Method 300.0 will -
L 7?‘;}738 R‘?W W Q ’( é Yo rd /(_}%5 n6t be met. ‘The Jaby is to analyze pH within 24 hours of receipt, The laboratory i’ to eport kefosene Simgediment
A A / (1 e } Vit i range organics from the WIPH-D mnlysls 50=Salid
Relinquished By/Removed From/ Date/Time Rocoived By/Stored In DﬂthT ime - Si=Slndge
. o ' o (13 Semi-VOA »- 8270A (Add-On) {Tributyi phosphate}; TPI-Dicsel Range - WTIPH-D {Total W= Water
. n Dator T - 5 Do T petroleum hydrocarbons - diesel range, Total petroleum hydrocarbons - kerosene range} g:g:'r
Retinquished By/Removed Fram ate/Time Received By/Stored In ate/Time (2) Gamma Spectroscopy {Cesium-137, Cobalt-60, Europium-152, Europiuin-154, Exropium-155}; DS=Dontn Sclids
L - ] ' : ‘Gamma Sgec - Add-on {Antimony-125, Cesium-134, Tin-126}; Isotopic Plutomum ISOt()pl(.. Uranium; DL~Dru Liguids
fuqui Date/Ti : ; Date/Tin Neptuninn-237; Americium-241 ‘TeTissue,
Relinquished By/Removed Frow ate/Time Reccived By/Stored I, aertime (3) ICP/MS - 260.8 (TAL) {Cadnaium, Chromium, Copper, Nickel, Silver}; ICP/MS - 200. § (add-on) W-Wige
. . {Lead, Mergury, Uranjmun} ]\-r;[{:gg:;:n«inus
Relinguished By/Removed From Date/Time Received By/Stored In .. Date/Time - (4) IC Auions - 300.0 {Chloride, Fluaride, Nitrogen in Nitrate, Nxtmgcn in Nitrite, Phosphate, Sulfate}; X=Other
. ) Cations. (IC) - 300.7 {Nitrogen in ammonivum} ; Cyanide (Total) - 335.2; pH (Soil) - 9045; TOC - 9060
Relinguished By/Removed From Date/Time Received By/Stored In Date/Titne . L .
LABORATORY | Received By " Title Date/Time
SECTION - ’
I"INAL SAMPL]] Disposal Method - . .- Disposed By Date/Time
DISPOSITION

A-G003-618(03/03), -



Dale, Troy F

From: EWatate, 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: L H'igh
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,

M"LCS+spike”, Sample, Duplicate, Sampletspike, 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-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 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 &
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({ll) 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 ironf{ll) sulfamate
reagent was at 0.6M, the excess ascorbic acid would not be present, due to an casily
detectable color change. Could this mean that the iron(Il) sulfamate solution was less than
the required 0.6M?

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(li)
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 additions. (SEE attached Excel™
spreadsheet for details).

1



@

NpTest.xls (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(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(il)
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 (1M). '

If you have any questi.ons, feel free to call.

Ken Iwatate

Radiochemisiry .

Analytical Services, WSCF

Voice: (509)373-7198 (Office) .

FAX: (509) 372-0456 7

Fiuor Hanford, S3-30, PO Box 1000, Richland, WA 99352



Neptunium Test Results - 1 /22/04

Count 2'e"?I\Tp 237Np
Test AEA AEA AEA Time AEA Found Added %

ID ID  Net Area Bkg min. Eff 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%
Blank 9 9 )

- 1000 0.2211 0.02 <----- MDA

' LCS1 25mLs of 2M HNO; 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 HNO,, spiked with 0.025 mL **’Np. 4 mLs of iron(Il)
sulfamate was used. :
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.

78]
1
h
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