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Dear Ms. Kessner:

Enclosed are the hard copy analytical reports for the batch number/fraction indicated (marked
X) in the following table:
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The electronic data deliverable (EDD) has been emailed. l f  you have any questions, please
don't hesitate to contact me at (610) 280-3012.
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Labora
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Analytical Corporation

Project Manager
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Lionville Laboratory

SAMPLE RECEIPT CIIECKLIST (SRC)

Date: 2 "  /  -  13?w^#x"(7w,,rr
LvL Barch #: ,lJ0a-292- Sample Custodian: /&

NOTE: EXPI.AIN AIL DISCREPANCIES

z_________.
1- Samples Hand Delivered "r(Q!j3g!-l

2- Custody Seals on coolers or shipping
containers intac! siped & dated?

3. Outside of coolers or shipping containers are
free from damage?

4- All expected paperwork received (coc &
other client specific information) sealed in
plactic bag ald easily accessible?

5. Samples received cooled or ambient?

How was the temperafure taken?

Is the Temp. Criteria met for these samples?
(IIg in soils @4"C)

6. Custody seals on sample containers intacg
siped and dared?

7. COC (Client &LvL) signed & dated?

g. $ample containers are intact?

9. AJI samples on COC received?
All samples received on COC?

10. All sample label information matches COC?

11. grmples properly preserved? (If #5 is no,
then this is no.)

12. Samples received within hold times?
Short holds taken to wet lab?

13. VOA, TOC, TOX RSK-175, Sulfides,
Noa-Halogenated VOAs (AlcohoVGlycol)
free ofheadspace?

14- QC stickers placed on bottles designated
by client?

15. Shipment meets LvL Sample Acceptance
Policy? (Identify all boules that do not meet
the policy, which is oathe reverse of this page.)

16. Project Manager contacted conceming any
discrepancies?

Kcc* 07- oae-
. Bcr- ()7 - oo d

Coorer# 
fr-q.,_-61_ A,7

tr Other(Specifu):

"16

"{

4 0 ,
A - l  "rkr'n

A
fl Yes

7
tr Y,es(s
^7
dYz

1o 
,r"

E Yes
D Yes

Carrier

wa

E Yes

Airbilt #

E No Seals

'b 
5-o

J J LTLZ,
"rcvtrNo

DNo

trNo

Conurunls:

oc

tr Temp. Blank

trNo

trNo

trNo

trNo

trNo
trNo

trNo

DNo

DNo
trNo

tr No Seals

,1
trNo

trNo

trNo

DNo

Date

d

sR402-A-0113

E E E E E E E E +

Person Contacted
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Lionville Laboratory, PADEP Lab ID# f5-00009
264 Welsh Pool Road

Exton, PA 19341
Phone: 610-280-3000

Fax: 610-280-3041

WC-Hanford, Inc.
2620 Fermi Avenue
Richland WA" 99354

Project: RC-189

Project Number: K4064
Project Manager: Joan Kessner

Reported:

02/18/2013 19:31

Analytical Report for Extractable Petroleum Hydrocarbons by SW846 8015

Sample ID Laboratory ID Matrix Date Sampled Date Received

J1R8P6

JIR8P7

J1R8P8

J1R8P9

JIR8RO

JIRSRI

JIR8R2

JIR8R3

J1R8R4

JIR8R5

JIR8R6

JIR8R7

JIR8R8

J1R8R9

JlR8TO

1302002-01

1302002-02

1302002-03

1302002-04

13d2002-05

r302002-06

1302002-07

1302002-08

1302002-09

1302002-10

r302002-tl

1302002-12

1302002-13

1302002-14

1302002-15

0l/30/2013

0t/30/2013

0U30/2013

0t/30/2013

0U30/2013

0r/30/2013

0U30120t3

0U30/2013

0t/30/2013

olt30/2013

0y30/20t3

0t/30/2013

0l/30/2013

0t/30/2013

0t/30t2013

02101/2013 09:50

02101/2013 09:50

0210112013 09:50

02101/2013 09:50

02/01/2013 09:50

02/01/2013 09:50

02/01/2013 09:50

02101/2013 09:50

02/0112013 09:50

02/0112013 09:50

02/01/2013 09:50

02/0112013 09:50

02/01/2013 09:50

02101/2Q13 09:50

02/0112013 09:50

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soi l

Soil

Soil

Soi l

Soil

Soi l

I  1 : 1 6

I  l : 1 0

1 l : 02

l0:58

l0:54

ll:21

l0 :51

l0:40

l0:45

l0:35

l0:26

l0 :31

ll:.12

1 l : 06

l0 :51

E E E E E E E  1  1
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Case Narrative

Client: WC-HANFORD RC-l89 K4064
LYL #z 1302002

DIESEL RANGE ORGANICS

Fifteen (15) soil samples were collected on 0l-30-2013.

W.O. #z 60049-001-001-0001-00
Date Received: 02-01-2013

The samples and associated QC samples were extracted 02-06,14-2013 and analyzed02-
10,11,17-2013 according to criteria set forth in Lionville Laboratory SOPs. The extraction
procedure was based on SW846 Method 3540C and the analysis procedure was based on SW846
Method 8015B for Diesel Range Organics.

Lionville Laboratory (LvL) is NELAP accredited by the State of Pennsylvania. For a complete
listing of accrediting authorities and the corresponding analytes/methods, please contact your
Project Manager. LvL certifies that all test results meet the requirements of NELAC with any
exception noted in the following statements:

1. The results presented in this report are derived from samples that met LvL's sample
acceptance policy.

2. The samples were originally extracted within their required holding time. Due to low surrogate
recoveries in samples J1R8R7 and JIR8R8 these samples were re-extracted 1 day outside the
recommended hold time. Both the original and the re-extracted results have been reported. A
copy of the Sample Discrepancy Report (SDR# 13GC018) has been enclosed.

3. All required holding times for analysis have been met.

4. Two (2) of twenty-five (25) srrrogate recoveries were outside QC acceptance criteria. A copy
of the Sample Discrepancy Report (SDR# 13GC018) has been enclosed.

5. The method blank was below the reporting limits for all target compounds.

6. All blank spike recoveries were within QC acceptance criteria.

7. All matrix spike recoveries were within QC acceptance criteria.

8. All initial calibrations associated with this data set were within acceptance criteria.

9. All continuing calibration standards analyzed prior to sample extracts were within
acceptance criteria.

10. The samples were reported on a dry weight basis.

rlgroup\dataVO I 3\dro\wc hanford\l302002rgc.dm

Theresultspresentedinthisreportrelateonlytothemal1ticaltestingmdconditionsofthesmplesatreceiptmddmingstorage.A1lpagesofthisre��� � � � � � � � � � � � � � � � � � � � �
data. Therefore, this report should only be reproduced in its entirety of pages.

E E E E E E E  1  ?



11. I certify that this sample data package is in compliance with SOW requirements, loJh
technicilly and for completeness, other than the conditions detailed above. Release of the

verified by the following signature.

*lzdr-
Iaih Daniels
LvL Laboratory Manager

E E E E E E E  1  f ,



Lionvil le Laboratory SampleDiscrepancy Report (SDR) SDR #: I !6( ul ?
/ r
L I(if{u{ Batch:

J I

Parameter: b T Clnitiator:
Date:
Client:

1. Reason for SDR
a. COC Discrepancy _ Tech Profile Error _ Client Request _ Sampler Error on C-O-C

_ Transcription Error _ Wrong Test Code _ Other
b. GeneralDiscrepancy
_ Missing Sample/Extract _ Container Broken Wrong Sample Pulled _ Label lD's lllegible
_ Hold Time Exceeded _ Insufficient Sample _ Preservation Wrong _ Received Past Hold
_ lmproper Bottle Type _ NotAmenable to Analysis
Note : Verified by [LogJn] or [Prep Group] (circle)...signature/date:

c. Problem (lnclude all relevant specific results; attach data if necessary)

{e tz.i I L' i,-t ,1Li- r {r (ict & {e c C,le ,l€5'
) U

2- Known or Probable Causes(s) - + J- 
-)

= X-4-r-'Hi/-a^

_ Entige Batch
Fzffowinq Samoles:-P66leach

",/R+extract- 
Re-digest
Revise EDD

_ Change Test Code to _
_ Place On/Take Off Hold (circle)

4. Project Manager I nstructions...signature/date:
Concur with Proposed Action

_ Disagree with Proposed Action; See Instruction
_ Include in Case Nanative

5. Final Action...signature/date:

_ Included in Case Narative
_ Hard Copy COC Revised
_ Electronic COC Revised
_ EDD Conections Completed

When Final Action has been recorded, forward original to QA for diposition.

Roufd
i4"o Manaoer ,Dffii-ufrqectMg"r 

(cir .fohnibnv Stons
_ Sample Prep (circlefFordr'
_ Log-in: King

QA-139-A-0208

E E E E E E E  1  +



GLOSSARY OF DATA

DATA OUALfFMRS

U Indicates that the compound was analyzed for but not detected. The minimum detection limit for the
sample (not the method detection limit) is reported with the U (e.g., l0If.

J Indicates an estimated value. This flag is rxed in cases where a target analyte is detected at a level
less than the lower quantification level. If the limit of quantificatiou is 10 ug& and a concenftation of
3 udL is calculatd it is reported as 3J.

B This flag is used when the analyte is found in the associated blank as well as in the sample. It
indicates possiblefu robable blank contamination.

E Indicates that the compound was detected beyond the calibration range and was subsequently
analyzedat a dilution.

InterGrence.

Iadicates an interference on one aualytical column only. Resuit is reported tom remaining analytical
column.

This flag is used for a dual column analysis (i.e. pesticides/PCB/herbicides) when there is greater than
40%o difrerence for detected concentrations between the two GC columns; the lower ofthe two values
is reported on Forrn i and flagged with a "P".

This flag identifies all compounds identified in an analysis at a secondary dilution factor.

This flag applies to a compound that has been confirmed by GC/IvfS.

ABBREVIATIONS

. I

P

D

C

BS

BSD

MS

MSD

DL

NA

DF

NR

NS

SP

NPM

Indicates blank spil<e in which reageDt grade water is spiked with the CLP matix spiking solutions
and carried through all the steps in the method. Spike recoveries are reported.

Indicates blank spike duplicate.

Indicates matrix spike.

Iadicates matrix spil<e duplicate.

Indicates that recoveries were not obtained becawe the exffact had to be diluted for analvsis.

NotApplicable.

DilutionFactor-

Not Required

Not Spiked.

Indicates Spiked Compound.

No pattem match for multi-component target analltes.

E E E E E E E  1  5



Lionville Laboratory, PADEP Lab ID# 15-00009
264 Welsh Pool Road

Exton, PA 19341
Phone: 6f0-280-3000

Fax: 610-280-3041
\ t:i!:rttlit | li t lr!:rllr,i! i.r.:i:./1;.::a1: ar!:t!::..r::,:.

WC-Hanford. Inc.
2620 Fermi Avenue
Richland WA" 99354

Project: RC-l89
Project Number: K4064
Project Manager: Joan Kessner

Reported:

02/18/2013 19:31

Extractable Petroleum Hydrocarbons by SW846 8015

Lionville Laboratory
Reporting

Analyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

JIR8P6 (r302002-01) Soil

Sur r o gate : p-Terphenyl

Diesel Range Organics
Motor Oil

JIR8P7 (1302002-02) Soil

8 9 %
3620

10800

39- I 29
3620
10800

ug/kg dry

ug/kg d.y

U
U

L30205 3 02/06/20 I 3 I 5 : 29

L302053 02t06/2013 15:29

L302053 02t06/2013 15:29

02/10/2013 23:10 8015M

0ztro/201323.16 8015M

0210/20\323.19 8015M

Su rrogate : p-Terphenyl

Diesel Range Organics

Motor Oil

J1R8P8 (1302002-03) Soil

9 4 %
3610

10800

39-129
3610
10800

ug/kg dry

ug/ke dry

U
T ]

L302053 02/06/201 3 I 5: 29

L302053 02/0612013 t5:29

L302053 02/06t2013 1 5:29

02/II/2013 02:03 8015M

0AtU20t302.03 8015M

02/1y201302.03 8015M

Surr o gate : p-Te rphe nyl

Diesel Range Organics
Motor Oil

JIR8P9 (1302002-04) Soil

8 2 %
972

I 1200

39- r 29
3740
tt200

uglkg dry

ug/kg dry

J

U

L30205 3 0Z'06i20 I 3 I 5 : 29

L3020 53 02 I 06 /20 1 3 1 5 :29

L302053 02/06t2013 I 5 :29

02/lI/2013 03:01 8015M

02lll/2013 03:01 8015M

02/t1t20r303.01 8015M

Surr o gate : p-Te rp he ny I

Diesel Range Organics
Motor Oil

JIR8RO (1302002-05) Soil

9 3 %
I 150

1 1 1 0 0
J
I I

39-1 29
3690
l l l 0 0

ug/kg dry

ug/kg dry

L302053 02/06/201 3 I 5: 29

L302053 02106/2013 15:29

L302053 02t06t2013 15:29

02/lI/2013 03:59 8015M

02/11/201303:59 8015M

021y201303.59 8015M

Surrogate : p-Te rphe nyl

Diesel Range Organics
Motor Oil

JlR8Rl (1302002-06) Soil

7 8 %
3950

I 1900

39- I 29
3950
l 1900

ue/kg dry

uglkg dry

T1

TI

L30205 3 02/06/20 I 3 I s : 29

L302053 02t06/2013 15:29

L302053 0Lt06t^0t3 t5 :29

02/ll/2013 04:56 801sM

0211/2013 94.56 80lsM

021y201304,56 8015M

Surr o gate : p-Te rphe nyl

Diesel Range Organics
Motor Oil

t09 %
I  130

r0500

39-1 29
3500
10500

ug/kg dry

udkg dry

J

U

L302053 02/06/201 3 I 5: 29

L302053 0210612013 15 :29

L302053 02t06/2013 15:29

02/l I/2013 05:54 80j,5M

02111/2013 05:54 8015M

021lt10t3 95.54 80lsM

E E E E E E E  1  6



Wfu Lionville Laboratory, PADEP Lab ID# 15-00009
264 Welsh Pool Road

Exton, PA 19341
Phone: 610-280-3000

Fax: 610-280-3041

WC-Hanford, Inc.
2620Permi Avenue
Richland WA. 99354

Project: RC-189
Project Number; K4064
Project Manager: Joan Kessner

Reported:

02118/2013 19:31

Extractable Petroleum Hvdrocarbons bv SW846 8015

Lionville Laboratorv
Reporting

Result and Qualifier Limit Unis Dilution Batch Prepared Analyzed MethodAnal'te

J1R8R2 (1302002-07) Soil

Surrogate : p-Terphenyl

Diesel Range Organics
Motor Oil

J1R8R3 (1302002-08) Soil

108 %
3610
7950 J

39- I 29
3550
10600

udkg dry

ug/kg dry

L302053 02n6/2013 15:29 02/11/2013 I0:41 8015M

L302053 02/0612013 15:29 021 1 | /2013 10:44 801 5M

L302053 02/0612013 15:29 021 | | /2013 1 0:44 801 5M

Surr o gate : p-Te rp he ny I

Diesel Range Organics

Motor Oil

JIR8R4 (1302002-09) Soil

8 9 %
3570

10700

39- I 29
3570
10700

ug/kg dry

ug/kg dry

U
U

L302053 02/06/2013 15:29 02/11/2013 I1:42 8015M

L302053 0210612013 t5:29 02^v20t3 11.42 8015M

L302053 02t06t2013 15:29 02,1t/2013 11.42 8015M

Surr o gate : p -Te rphe ny I

Diesel Range Organics

Motor Oil

JlRSRs (1302002-10) SoiI

8 7 %
1790
4570

39- I 29
3650
I 1000

ug/kg dry

uglkg dry

L30205 3 02/06/20 I 3 I 5 : 29

L302053 02/0612013 15:29

L302053 02106/2013 15 :29

02/lI/2013 12:40 8015M

02lll/201312:40 8015M

02/11/2013 12:40 8015M

Surrogate : p-Terpheny I

Diesel Range Organics

Motor Oil

J1R8R6 (1302002-11) Soil

7 8 %
3670

I 1000

i9-t 29
3670
I r000

ug/kg dry

ug/ke dry

U
U

L302053 02/06/201 3 I 5: 29

L302053 02/06t2013 15:29

L302053 02t06t2013 t5:29

02i11/2013 I3:38 8015M

0211t201313.33 801sM

0Z^t/201313.38 8015M

Surrogate : p-Te rphenyl

Diesel Range Organics
Motor Oil

J1R8R7 (1302002-12) Soil

108 %
1560

l l l 0 0

39-1 29
3700
1 1 1 0 0

ug/kg dry

ug/kg dry

J

U

L30205 3 02/06/20 I 3 I 5 : 29

L302053 02106/2013 15:29

L302053 02t06/2013 15:29

02/lI/2013 I1:36 8015M

021111201314:36 8015M

02/1U2013 14.36 8015M

Surro gate : p-Terphe ny I

Diesel Range Organics
Motor Oil

4 0 % *

3480
10500

39-I 29
3480
10500

ug/kg dry

ug/kg dry

U
U

L302053 02i06/2013 I5:29 02ill/2013 I5:35 8015M

L302053 02t06/2013 15:29 |Z/tl/ZOt3 15.35 8015M

L3020s3 02/06t2013 \5:29 0Z/1y2013 15.35 8015M

E E E E E E E  1  7
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Lionville Laboratory, PADEP Lab ID# f5-00009
264 Welsh Pool Road

Exton, PA 19341
Phone: 610-280-3000

Fax: 610-280-3041

WC-Hanford, Inc.
2620Fermi Avenue
Richland WA 99354

Projecr RC-I89
ProjectNumber; K4064
Project Manager: Joan Kessner

Reported:

02/18/2013 19:31

Extractable Petroleum Hvdrocarbons bv SW846 8015

Lionville Laboratorry
Reportmg

Result and Qualifier Limit Units Dilution Batch Prepared Analyzed MethodAnabte

JIR8R7 (1302002-l2RE1) Soil

Surr o ga te : p-Te rp he nyl

Diesel Range Organics

Motor Oil

J1R8R8 (1302002-13) Soil

7 t %
3420

r0300

39- I 29
3420
10300

ug/kg d.y

ug/kg dry

L302 I I 5 02/I 4/201 3 I 4: 19

L302115 02/14/2013 t4:49

L302115 02/t4t}0t3 14:49

02/17/2013 l6:23 8015M

02/17/201316.23 8015M

07tr7/2013 16.23 8015M

Surrogate : p-Terphenyl

Diesel Range Organics

Motor Oil

JIR8R8 (1302002-13REl) Soil

4 9 6 *
4040

12100

39-I 29
4040
12100

ug/kg dry

ug/kg dry

U
U

L302053 02/06.t20 I i I 5: 29

L302053 02t06t2013 15:29

L302053 02t06t2013 1 5 :29

02/11/2013 I6:33 8015M

02t11/2013 16.33 8015M

02^r/201316.33 8015M

Surr o gate : p -Te rp heny I

Diesel Range Organics

Motor Oil

J1R8R9 (1302002-14) Soil

6 5 %
4050

t2200

39- I 29
4050
12200

ug/kg dry

ug^g dry

U
U

L302 I I 5 02/l 4/20 I 3 I 4: 49

L302115 02/\4/2013 14:49

L302115 0zlt4t^013 t4:49

02i1712013 19:16 8015M

02tr7t20r319.16 8015M

0217/201319.16 8015M

Surr o gate : p- Te rphe ny I

Diesel Range Organics
Motor Oil

JlR8T0 (1302002-15) Soil

96%
l 3  1 0

I  1500

39-I 29
3840
t 1500

ug/kg dry

ug/kg dry

T
U

L302053 02/06i2013 15:29 02i11/2013 I7:31

L302053 02/0612013 15:29 0211112013 17:31

L302053 02106t2013 15:29 02/t1t2013 t7 :31

80I 5M

8015M

8015M

Surr o gate : p- Te rphe nyl

Diesel Range Organics
Motor Oil

I t 9 %
1330
3890

39-I 29
3560
10700

ug/ke dry

ug/kg dry

L302053 02/06/201 3 I 5: 29

L302053 0210612013 | 5 :29

L302053 02/06/2013 15:29

02/ll/2013 I8:29 8015M

02111/2013 18:29 8015M

02/1112013 18:29 8015M

E E E E E E E  1  E
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Lionville Laboratory, PADEP Lab ID# 15-00009
264 Welsh Pool Road

Exton, PA 19341
Phone: 610-280-3000

Fax: 610-280-3041

WC-Hanford, Inc.
2620Fermi Avenue
Richland WA.99354

Project: RC-189
ProjectNumber; K4064
Project Manager: Joan Kessner

Reported:

02/1812013 19:31

Extractable Petroleum Hydrocarbons by SW846 8015 - Quality Control

Lionville Laboratorv

Analyte Result and Qualifiers
Reportlng
Limit

Spike Source %REC
Units Level Result %REC Limits RPD

RPD
Limit

Batch L302053 - SW 3540C

Blank (L302053-BLKI) Prepared: 02/ 0612013 | 5 :29 Analvzed: 02/ l0 /2013 2l :15

Diesel Range Organics

Motor Oil

3330 U 3330 ug/kgwet

10000 U 10000 uglkgwet

Surr ogate : p-Terphenyl

LCS (L3020s3-BSl)

ug/lrgwet 6666.7 103 39-129

Preoared: 02/06/2013 15:.29 Analvzed.: 02/ l0l20l3 22:13

Diesel Range Organics 60000 3330 ug/kgwet 66667 90 42-133

Surrogate : p-Terphe nyl

Matrix Spike (L302053-MS1)

6570 ug/kgwet 6666.7 99 39-129

Source: 1302002-01 Preoared: 0210612013 15:.29 Analvzed:02/111201300:.08

Diesel Range Organics 55600 3570 ugkcdry 71372 3620U 78 42-133

Surrogate: p-Terphenyl 6180 ug/kgdry 7137.2 87 39-129

Matrix Spike Dup (L302053-MSDf ) Source: 1302002-01 Prepared: 02/06/2013 15:29 Analyzed:02llll20l3 0l:.01

Diesel Range Organics 75200 3610 uC/kgdry 72293 3620U 104 42-133 29 40

Surrogate : p-Te rphe nyl

Batch L302115 - SW 3540C

8350 ug/kg dry 7229.3 I 16 39-129

Blank (L30211S-BLKI) Preoared: 02 / | 4 I 20 13 | 4 ;49 Analv zed: 02 I l7 I 20 13 | 4 :27

Diesel Range Organics

Motor Oil

3330 U 3330 ug/kgwet

10000 U 10000 ug/kgwet

Surrogate : p-Te rphenyl

LCS (L30211s-BSr)

4450 ug/kgwet 6666.7 67 39-129

Prepared: 021 | 412013 | 4;49 Analyzed: 021 17 12013 | 5 :25

Diesel Range Organics 57600 3330 ug/kgwet 66667 86 42-t33

Surrogate : p-Te rp he nyl 5370 ug/kgwet 6666.7 81 39-129

E E E E E E E  1  +
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Lionville Laboratory, PADEP Lab ID# 15-00009
264 Welsh Pool Road

Exton, PA 19341
Phone: 6f0-280-3000

Fax: 610-280-3041

WC-Hanford, Inc.
2620 Fermi Avenue
Richland WA.99354

Project: RC-189
Project Number: K4064
Project Manager: Joan Kessner

Reported:

02118/2013 19:31

Extractable Petroleum Hydrocarbons by SW846 8015 - Quatity Control

Lionville Laboratorv

Result and Qualifiers
Reportlng
Limit

Spike Source %REC
Units L-evel Result %REC Limits RPD

RPD
Limit

Batch L302115 - SW 3540C

Matrix Spike (L3021f5-MS1) Source: 1302002-12RE1 Prepared: 0211412013 14:.49 Analvzed,:02/17/2013 17.,20
Diesel Range Organics 53700 3560 uyksdry 71203 3420U 7s 42-133

Surrogate: p-Terphenyl 5430 ug/kgdry 7120.3 76 39-129

Matrix Spike Dup (L302115-MSDI) Source: 1302002-12REl Prepared: 02/1412013 14:49 Analyzedl-0211712013 18:18

Diesel Range Organics 63200 3540 ug/kCdry 70755 3420U 89 42-133 17 40

Surr o gate : p-Terp henyl 6310 ug/kgdry 7075.5 89 39-129

E E E E E E E ? E
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264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc.
2620Fermi Avenue
Richland WA" 99354

Project: RC-189

Project Number: K4064
Project Manager: Joan Kessner

Reported:

02/1712013 09:01

Analytical Report for Polynuclear Aromatic Compounds by SW846 8310

Sample ID LaboratorY ID Matrix Date Sampled Date Received

JIR8P6

J1R8P7

JIR8P8

JIR8P9

J1R8RO

JIR8Rl

JIR8R2

JIR8R3

JIR8R4

J1R8R5

JIR8R6

J1R8R7

JIR8R8

JIR8R9

JIR8TO

1302002-01

1302002-02

1302002-03

1302002-04

1302002-05

1302002-06

1302002-07

1302002-08

r302002-09

1302002-10

1302002-rr

1302002-12

1302002-13

1302002-14

1302002-15

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soi l

Soil

Soil

Soil

Soil

0y30t2013

0U30t2013

0t/30/2013

0U30/2013

0y30t2013

0t/30/2013

0U30t20r3

0U30t20r3

0r/30/2013

0y30t20r3

0y30/2013

0U30t2013

0U3012013

0y30t2013

0U3012013

I  1 : 1 6

l l : 1 0

ll:02

l0:58

l0:54

ll:21

l0 :51

l0:40

l0:45

l0:35

l0:26

l0 :31

ll:12

l1 :06

l0:51

0210112013 09:50

0210112013 09:50

0210112013 09:50

0210112013 09:50

0210112013 09:50

02101/2013 09:50

0210112013 09:50

02/0112013 09:50

0210112013 09:50

02/0112013 09:50

0210112013 09:50

0210112013 09:50

0210112013 09:50

02/Qll20l3 09:50

0210112013 09:50

E E E E E E E ? +
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Client: WC-HANFORD RC-l89 K4064
LVL #: 1302002

ffSd W*isir ff**{ ffi*a#
ffixt**, ff***mp$v*ntm 1*:&&3

ffh*n* {*'t*}tr##-###*
ilnx {S"l*}X**-}*4"f

Case Narrative

W.O. #: 60049-001-001-0001-00
Date Received: 02-01-2013

POLYNUCLEAR AROMATIC TIYDROCARBONS (PAIT)

Fifteen (15) soils sample were collected on 01-30-2013.

The samples and associated QC samples were extracted 02-06-2013 andanalyzed02-ll,l2-2013
according to criteria set forth in Lionville Laboratory SOPs. The extraction procedure was based on
SW846 Method 3540C and the analysis procedure was based on SW846 Method 8310.

Lionville Laboratory @vL) is NELAP accredited by the State of Pennsylvania. For a complete
listing of accrediting authorities and the corresponding analytes/methods, please contact your
Project Manager. LvL certifies that all test results meet the requirements of NELAC with any
exception noted in the following statements:

l. The results presented in this report are derived from samples that met LvL's sample acceptance
policy.

2. All required holding times for extraction and analysis have been met.

3. All surrogate recoveries were within QC acceptance criteria.

4. The method blank was below the reporting limits for all target compounds.

5. All blank spike recoveries were within QC acceptance criteria.

6. All matrix spike recoveries were within QC acceptance criteria.

7. The initial calibrations associated with this data set were within acceptance criteria.

8. All continuing calibration standards analyzed prior to sample extracts were within acceptance
criteria.

9. The samples were reported on a dry weight basis.

10. I certiff that this sample data package is in compliance with SOW requirements, both
technically and for completeness, other than the conditions detailed above. Release of the data
contained in this hard-copy datapackage has been authoizedby the laboratory manager or a
designee as verified by the following signature.

in Daniels

r:\group\dataV01 3\pah 83 I O\wc hanford\l 302002rgc.doc
Tliersultsprerntldinthisrportrelateonlytoth;malyticaltestingarrdconditionsofthemplesatreceiptmdduingstorage.Allpagesofthisreportrintegralpafof�� � � � �
Therefore, this report should only be reproduced in its entirety of pages.
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GLOSSARY OF DATA

DATA QUALIFIERS

U Indicates that the compotmd was analyzed for but not detected. The minimum detection limit for the
sample (not the method detection limit) is reported with the U (e.g., 10I).

J hrdicates an estimated value. This flag is used in cases where a target analyte is dgtected at a level
less than the lower quantification level. If the limit of quantification is 10 ugll and a concentation of
3 udLis calculated it is reported as 3J.

B This flag is used when the'analyte is found in the associated blank as well as in fhe sample. It
indicates possibldrobable blank contamination

E Lrdicates that the compound was detected beyond the calibration ftrnge and was zubsequently
analyzed at a dilution.

I : Interference.

.I Indicates an interference on on6 analytical column only. Result is reported from remaining analytical
column.

P This flag is used for a dual column analysis (i.e. pesticides/PCB/trerbicides) when there is greater rhan
40o% difference for detected concentrations between the two GC columns; the lower of the two values
is reported on Form I and flagged w.ith a "p".

D This flag identifies all compounds identified in an analysis at a secondary dilution factor.

C This flag applies to a compound that has been confirrred by GC/I\4S.

ABBREVIATIONS

BS Iadicates blank spfte in which reagent grade water is spiked with the CLP matrix Wiking solutions
and carried throlgh all the steps iu the method- Spike recoveries are reported.

BSD Indicates blank spike duplicate.

MS Iadicates mahix soike.

MSD Indicates matix spfte duplicate

DL Indicates that recoveries were not obtained because the exhact had to be diluted for analvsis.

NA NotApplicable.

DF DilutionFactor.

NR NotReouired

NS Not Spiked.

SP Indicates Spiked Compound.

NPM No pattern match for multi-component target aualytes.

E E E E E E E ? 6
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264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford. Inc.

2620Ferni Avenue
Richland WA" 99354

Project: RC-189

Project Number: K4064
Project Manager: Joan Kessner

Reported:

02/1712013 09:01

JlR8P6
1302002-01 (Soil)

Reporttng

Analyte Result and Qualifrer Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Polvnuclear Aromatic Comoounds bv SW846 8310
Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Indeno [,2,3-cd] pyrene

Pyrene

Benz[a] anthracene

Chrysene

Benzo[b] fluoranthene

Benzo[k] fluoranthene

Benzo[a] pyrene

Dibenz[4h]anthracene

Benzo[g,h,i] perylene

Surrogate : Triphenylene

02t06t20r3 02llll20r3 8310
0210612013 02lll/2013 8310
02t0612013 02llll20l3 8310
0210612013 02llll20l3 8310

02t06t20r3 02lrr/20r3 8310

02t06t20r3 02llu20r3 8310
02t06t2013 02/tv20l3 8310

02t06t2013 02lll/2013 8310
02t06t2013 02nt/2013 8310
02t06t20t3 02llll20l3 8310
02t06t20r3 02lrv20l3 8310

02106t2013 02ltu20l3 8310

02/06t20r3 02lru20r3 8310

02t06t20r3 02lly20r3 8310
02/06t2013 02ltll20l3 8310
02t06t20r3 02lr1l2or3 8310

02/06/2013 02/1 t/2013 8310

10.3

3.55

14.4

t.92

s.72

3.55

tl.2

6.3s
11.6

s.90
7.61

2.79

1.97

5.21

3.55

3.20

9 0 %

U

3.55

3 .55

3.55

3.55

3.55

3.55

3 .55

3.55

3.55

3.55

3.55

3.55

3.55

3.55

3.55

3.55

68-1 29

ug/kC dry

uglkg dry

ug/kC dry

ug/kg dry

uglkg dry

ug/kg dry

ug/kg dny

ug/kg dry

uglkg dry

uykg dry

uC/kC dry

uC/kC dry

uC/ke dy

ug/kg dry

u/kg dry

uglkg dry

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L30205r

I L302051

I L302051

I L302051

I L302051

L30205 I

U
J

E E E E E E E ? 7
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264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford. Inc.

262OFermi Avenue

Richland WA. 99354

Project: RC-189

ProjectNumber: K4064
Project Manager: Joan Kessner

Reported:

02/1712013 09:01

J1R8P7
1302002-02 (Soil)

Anall'te

Reportmg

Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Polvnuclear Aromatic Comoounds bv SW846 8310
Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Indeno [L,2,3-cd] pyrene

Pyrene

Benz[a] anthracene

Chrysene

Benzo[b] fluoranthene

Benzo[k] fluoranthene

Benzo[a] p]'rene

Dibenz[4h]anthracene

Benzo[g,h,i] perylene

Surr ogate : Trip he nyl e ne

02ny2013 8310
02nu20t3 8310
02nv2013 8310
02lry20r3 83 r0
02lt l l20t3 8310
02trv20t3 8310
02nl l20l3 8310
02/lt/2013 8310
02l l l l20t3 8310
02nlt20t3 8310
02^U20r3 8310
02ltv20t3 8310
02111120t3 8310
02try20t3 8310
02nU2013 8310
02/tll20t3 8310

02/t t/2013 8310

5.35

5.35

5.35

5.35

5.35

5.3s
r.96
3.67

2.73

r.61
7 7 <

5.35

5.35

5.3s
5.35

) . J )

8 8 %

U
U
U
U
U
U
J

J

J

J

J

U
U
U
U
U

5.35

5.35

5.35

5.35

5.35

5.35

5.35

5.35

5.35

5.35

5.35

5.35

5.35

5.35

5.35

5.35

68-129

uC/kg dry

udkg dry

udkg dry

ug/kg dry

ug/kg dry

ug/kg dry

uglkg dry

udkg dry

uglkC dry

ug/kC dry

ug&g dry

ue/kg dry

ug/kg dry

udkC dry

udkg dry

ug/kg dry

L302051

L302051

L302051

L302051

L30205r

L302051

L30205r

L302051

L302051

L302051

L302051

L30205r

L302051

L302051

L302051

L302051

L30205 I

02t06/2013

02106/2013

02/06/2013

02/06t2013

02t06/2013

02t06/2013

02106120t3

02106120t3

02t06/2013

02/06/2013

02/06/2013

02t06t20r3

02/06t20r3

02/06/2013

02106/2013

02t06/2013

02/06/20 I 3

E E E E E E E ? E



264 Welsh Pool Road
Exton. PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc.
2620 Fermi Avenue
Richland WA" 99354

Project: RC-189

Project Number: K4064
Project Manager: Joan Kessner

Reported:

02117/2013 09:01

JlR8P8
1302002-03 (Soit)

Analyte

Reporttng

Result and Qualifier Limit Units Dilution Batch Prepared Ana\zed Method

Lionville Laboratory

Polynuclear Aromatic Compounds bv SW846 8310
Naphthafene 30.5 3.70 ug/kg dry I L302051 0210612013 02llll20l3 8310

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Indeno [1,2,3-cd] pyrene

Pyrene

Benz[a] anthracene

Chrysene

Benzo[b] fluoranthene

Benzo[k] fluoranthene

Benzo[al pyrene

Dibenz[a,h] anthracene

Benzo[g,h,i] perylene

Surro gate : Trip he nyl e ne

1.15 J

36.0

3.70 U

13.2

3.70 U

32.2

9.81

28.1

11.8

16.0

8.48

6.98

16.2

1.05 J

t7. l

9 0 %

3.70

3.70

3.70

3.70

3.70

3.70

3.70

3.70

3.70

3.70

3.70

3.70

3.70

3.70

3.70

68-I 29

ue/kg dr/ | L302051 02106/2013 02llll20l3 8310

ug/kg dry I L302051 0210612013 0211112013 8310

u/kg dry I L302051 0210612013 02llll20l3 8310

uglkg dry I L302051 0210612013 02llll20l3 8310

ug/tg dry I L302051 0210612013 02lll/2013 8310

ug/kg dry I L302051 0210612013 02llll20l3 8310

ug/kC dry I L302051 0210612013 02llll20l3 8310

uC/kg dry I L302051 02/0612013 02llll20l3 8310

ug/kg dry I L302051 0210612013 02llll20l3 8310

ug/kg dry l L302051 02106/2013 02llll20l3 8310

uC/kg dry | L302O5l 0210612013 02lll/2013 8310

ug/ke dry I L302051 02/0612013 02/lll20l3 8310

ue/kg dry I L302051 02106/2013 02llll20l3 8310

ug/kC dry 1 L302O5l 0210612013 02llll20l3 8310

ug/kC dry I L302051 0210612013 02/lll20l3 8310

L3020sI 02/06/2013 02/lI/2013 8310

E E E E E E E ? +
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J1R8P9
1302002-04 (SoiI)

264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc.
2620Ferni Avenue
Richland W4,99354

Project: RC-l89

ProjectNumber; K4064
Project Manager: Joan Kessner

Reported:

02117/2013 09:01

Analyte

Reporting

Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Polvnuclear Aromatic Compounds bv SW846 8310
Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Indeno [,2,3-cd] pyrene

Pyrene

Benz[a] anthracene

Chrysene

Benzo[b] fluoranthene

Benzo[k] fluoranthene

Benzo[a] pyrene

Dibenz[4h]anthracene

Benzo[g,h,i] perylene

Surrogate : Triphenylene

It.2

3 .71

8.30

3.71

5.07

3 .71

3 .71

11.8

t2.l

3.95

6.94

16.2

2.65

6.79

3 .71

9.39

9 2 %

U

3 .71

3 .71

3 .71

3 .71

3 .71

3 .71

3 .71

3 .71

3 .71

3 .71

3 .71

3 .71

3 .71

3 .71

3 .71

3 .7 r

68- I 29

ug/kg dry

uC/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

udkg dry

ug/kC dry

uglkg dry

uglkg dry

udkg dry

uC/kC dry

uglkg dry

ug/kg dry

uglkg dry

uglkg dry

uglkg dry

I L302051

l L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

L30205 I

02/06t2013

02t06/2013

02t06t2013

02/06t2013

02/06/2013

02t06t2013

02t06t20t3

02t06/2013

02t06t20r3

02t06t20r3

02t0612013

02t06/20t3

02/06/2013

02/06/2013

0210612013

02t06t20r3

02/06/20 r 3

02ny20r3 83r0
02nU2013 8310
02lt l l20l3 8310
02nv20r3 8310
02n|2013 8310
02^v2013 8310
02/tu20t3 8310
02ltu20l3 8310
02^U20r3 8310
02l ly20l3 8310
02/tv20t3 8310
02tru20r3 8310
02try20r3 8310
02nU2013 8310
02/tu20l3 8310
02/ty20t3 8310

02/t 1/2013 8310

E E E E E E E f , E



264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041
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WC-Hanford, Inc.

2620Fercni Avenue
Richland WA. 99354

Project RC-189

Project Number: K4064
Project Manager: Joan Kessner

Reported:

0211712013 09:01

JlR8RO
1302002-05 (Soit)

Analyte

Reporting

Result and Qualifrer Limit Units Dilution Batch Prepared Anilyzed Method

Lionville Laboratory

Polvnuclear Aromatic Compounds bv SW846 8310
Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Indeno[1,2,3-cd] pyrene

Pyrene

Benz[a]anthracene

Chrysene

Benzo[b] fluoranthene

Benzo[k] fluoranthene

Benzo[a] pyrene

Dibenz[4h]anthracene

Benzo[g,h,il perylene

Surrogate: Triphenylene

13.9

3.90
)< ' ,

3.90

6.71

3.90

14.2

5.15

15.5

3.90

7.82

16.7

3.04

8.80

3.90

7.02

8 7 %

3.90
3.90
3.90
3.90
3.90
3.90
3.90
3.90
3.90
3.90
3.90
3.90
3.90
3.90
3.90
3.90

68-1 29

uC/kC dry

ug/kC dry

uglkg dry

ug/kg dry

ug/kg dry

udkg dry

uC/kg dry

uglkg dry

ug/kg dry

uglkg dry

ug/kg dry

uglkg dry

ug/kC dry

ug&g dry

udkg dry

uelkg dry

U

U

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

L30205 I

02t06t2013

02t06/2013

02/06t2013

02t06t2013

02t06/2013

02t06t20t3

02t06t2013

02t06/2013

02/0612013

02t06t20t3

02t06t2013

02t06/2013

02t06t20t3

02t06t2013

02t06t2013

02/06t2013

02/06/20 r 3

02nu20t3 8310
02tru20t3 8310
02trv20r3 8310
02nU2013 8310
02ltll20t3 8310
02tru20r3 8310
02/ty20t3 8310
02try20r3 8310
02ny2013 8310
02nlt20t3 8310
02lry20r3 8310
02fiy2013 8310
02n1t20r3 8310
02/tt/2013 8310
02trv20r3 8310
02/lt/2013 8310

02/1 I/2013 8310

E E E E E E E f ,  1
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264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041
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WC-Hanford, Inc.
2620Fermi Avenue
Richland WA" 99354

Project: RC-I89
Project Number; K4064
Project Manager: Joan Kessner

Reported:

02117/2013 09:01

J1R8R1
1302002-06 (Soil)

Analyte

Reporting
Result and Qualiirer Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Polvnuclear Aromatic Comoounds bv SW846 8310
Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Indeno [1,2,3-cd] pyrene

Pyrene

BenzIa] anthracene

Chrysene

Benzo[b] fluoranthene

Benzoft] fluoranthene

Benzo[a] pyrene

Dibenz[4h]anthracene

Benzo[g,h,il perylene

Surrogate: Triphenylene

02/lll20t3 8310
02/tvz0l3 8310
02l lv20t3 8310
02llt/2013 8310
02^t/20r3 8310
02/tv20l3 8310
02/rv20r3 8310
02l lv20l3 8310
02tru20r3 8310
02trt/2013 8310
02ltl/20t3 8310
02^l/2013 8310
02nt/2013 8310
02nU2013 8310
02/lv20l3 8310
02/tu20l3 8310

02/r t/20ti 83r0

3 .51

3 .51

3 .5  I

3 .5  l

2.14

3 .51

4.21

4.49

4.60

1.76

2.6s
t.37

3 .51

r.86

3 .51

1.95

8 0 %

U
U
U
U
J

U

J

J

J

U
J

U
J

3 .51

3 . 5 1

3 .51

3 .51

3 .51

3 .51

3 .51

3 .51

3 .51

3 .51

3 .51

3.5 t

3 .51

3.5 r
3 .51

3 .51

68- I 29

uglkg dry

ug/kg dry

u/kg dry

ug/kC dry

ug/kg dry

ug/kg dry

uglkg dry

ugAg dry

ug/kg dty

ug/kC dry

ug/kg dry

ug/kg dry

ugkg dry

ug/kg dry

ug/kg dry

ug/kg dry

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

L30205 I

0210612013

02t06t20r3

02106120t3

02/06/2013

02106120t3

02/06/2013

02t06t2013

02t06t2013

02t06/2013

02/06/2013

02t06/2013

02/06/2013

02106/2013

02t06t20r3

02t06t2013

02106120t3

02/06/201 3

E E E E E E E f , ?
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264 Welsh Pool Road
Exton. PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc.
2620Fermi Avenue
Richland WA 99354

Project RC-189
ProjectNumber: K4064

Project Manager: Joan Kessner
Reported:

02117/2013 09:01

J1R8R2
1302002-07 (Soil)

Analy'te

Reporting
Resnlt and Qualifrer Limit Units Dilution Batch Prepared Analyzrd Method

Lionville Laboratory

Polvnuclear Aromatic Comnounds bv SW846 8310
Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Indeno[,2,3-cd]pyrene

Pyrene

Benz[a] anthracene

Chrysene

Benzo[b] fluoranthene

Benzo[k] fluoranthene

Benzo[a] pyrene

Dibenz[4h]anthracene

Benzo[g,h,i] perylene

Surr ogate : Triphe rq;le ne

02nl t20t3 8310

02l tU20t3 8310

02nl/2013 8310

02tru20r3 8310
02/tv20t3 83r0
02trr/20r3 83 r0
02nt/2013 8310
02/tr/2013 83 r0
02/lt/2013 8310
02/lr/2013 83 r0
02ltt/2013 8310
02trr/20t3 8310
02/tlt20r3 8310
02/lv20l3 8310
02^r/20r3 8310
02/tv20r3 8310

02/1 t/2013 8310

3.58

3.58

3.58

3.58
I 'r1

3.58

5.04

3.58

4.88

2.58

3.0s
3.58

3 .58

3.01

3.58

3.58

8 6 %

3.58

3.58

3.58

3.58

3.58

3.58

3.58

3.58

3.58

3.58

3.58

3.58

3 .58

3.58

3.58

3.58

68- I 29

ug/kC dry

ug/kg dry

ugkg dry

ug/kg dry

udkg dry

ug/kg dry

udkg dry

ug/kg dry

ug/kg dry

uC/kg dry

uC/kg dry

uglkg dry

ug/kC dry

uglkC dry

ug/kg dry

ug/kg dry

L302051

L302051

L302051

L302051

L302051

L302051

L302051

L302051

L302051

L302051

L3Q205l

L302051

L302051

L3020sl

L302051

L302051

L30205 I

U
U
U
U
J

U

U

J

J

U
U
J

U
U

02t06/2013

02t06/2013

02t06/2013

02t06t20r3

02/06t2013

0210612013

02t06t2013

0210612013

02/06t2013

02/06t2013

02/06t20t3

02/06t2013

02/06/2013

02/06/2013

02/0612013

02/06/2013

02/06/20 I 3

E E E E E E E f , f ,



we* 264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford. Inc.
2620 Fermi Avenue
Richland WA. 99354

Project: RC-189
ProjectNumber: K4064

Project Manager: Joan Kessner
Reported:

02/1712013 09:01

J1R8R3
1302002-08 (Soil)

Anal)'te

Reporting

Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Polvnuclear Aromatic Comnounds bv SW846 8310
Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Indeno I I ,2, 3 -cd] pyrene

Pyrene

Benz[a]anthracene

Chrysene

Benzo[b] fluoranthene

Benzo[k] fluoranthene

Benzo[a] pyrene

Dibenz[a"h] anthracene

Benzo[g,h,i] perylene

Surr ogat e : Trip he nyle ne

I L302051

I L302051

t L302051

I L302051

L L302051

I L302051

I L302051

I L302051

I L302051

I L302051

l L302051

I L302051

I L30205r

I L302051

I L302Q5l

I L302051

L30205 I

02lru20r3 8310
02/1U20t3 8310
02l l l l20t3 8310
02trr/2013 8310
02/lt/2013 8310
02/rv20r3 8310
02/tr/2013 8310
02/tu20t3 8310
02nu20t3 8310
02lll/2013 8310
02^l/2013 8310
02^l/2013 8310
02/tu20l3 8310
02/ru20r3 8310
02/tt/2013 8310
02^t/2013 8310

02/1 1/20t3 8310

3.60
3.60
3.60
3.60
3.60
3.60
3.60
3.60
3.60
3.60
1.r5
1.s9
3.60
3.60
3.60
3.60

8 5 %

U

U

U

U

U

U

U

U

U

U

J

J

U

U

U

U

3.60

3.60

3.60

3.60

3.60

3.60

3.60

3.60

3.60

3.60

3.60

3.60

3.60

3.60

3.60

3.60

68- I 29

uC/kC dry

ug/kC dry

uC/ke dry

ug/kg dry

udkg dry

ug/kg dry

ug/kg dry

ug/kg dry

ugkg dry

ue/ke &y

uglkg dry

ug/kg dry

u/kg dry

ug/kg dry

ug.&g dry

ug/kg dry

02/06t20r3

02/06/2013

02/06t2013

02t06t2013

02106/2013

02t06/2013

02106120t3

02/06/20t3

02/06t2013

02t06t20r3

0210612013

0210612013

02/06120t3

02t06/2013

02/06/2013

0210612013

02/06/201 3

E E E E E E E f , +
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264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc.
2620Fermi Avenue
Richland WA. 99354

Project: RC-189
ProjectNumber: K4064
Project Manager: Joan Kessner

Reported:

0211712013 09:01

J1R8R4
1302002-09 (Soil)

Analyte

Reporting
Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Polvnuclear Aromatic Comnounds bv SW846 8310
Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Indeno I I ,2, 3 -cd] pyrene

Pyrene

Benz[a] anthracene

Chrysene

Benzo[b] fluoranthene

Benzo[k] fluoranthene

Benzo[a] pyrene

Dibenz[4h]anthracene

Benzo[g,h,i] perylene

Surr ogate : Trip he nylene

l  L302051

I L302051

I L302051

t L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

L30205 I

02/llt20t3 8310
02ltu20t3 8310
02/llt20l3 8310
02/llt20l3 8310
02/lll20l3 8310
02/ry20r3 8310
02/ lu20t3 8310
02trr/20t3 8310
02nt/2013 8310
02trr/20r3 8310
02ltt/2013 8310
02/rlt20t3 8310
02/tt/20t3 83 r0
02/tl/2013 8310
02/rr/20t3 8310
02nt/2013 8310

02/t t/20r3 8310

3.68

3.68

7.21

t.7l

1.79

3.68

4.44

3.68

3.98

r.99

3.23

3.68

3.68

2.12

3.68

t.70

8 9 %

3.68

3.68

3.68

3.68

3.68

3.68

3.68

3.68

3.68

3.68

3.68

3.68

3.68

3.68

3.68

3.68

68- I 29

ug/kg dry

uglkg dry

uClkg dry

uC/kC dry

ugkg dry

ug/kg dry

ugkg dry

u/kg dry

uC/kg dry

ug/kg dry

ugkC dry

ug/kg dry

ug/kg dry

ug/kC dry

ug/kg dry

uC/ke dry

U
U

J

J

U

J

J

U
U
J
U
J

02t06/2013
02t06/20t3
02t06t20r3
02/06t20r3
02t06t2013
0210612013
0210612013
02106120t3
02/06/2013
02/06/2013
02/0612013
02t06t20r3
02t06/2013
02/06t2013
02106120t3
02t06/2013

02/06/201 3

E E E E E E E f , S



wffi* 264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc.
2620 Fermi Avenue
Richland WA" 99354

Project: RC-I89

ProjectNumber: K4064
Project Manager: Joan Kessner

Reported:

0211712013 09:01

J1R8R5
1302002-10 (Soil)

Anatyte

Reportrng

Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Polvnuclear Aromatic Compounds bv SW846 8310
Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Indeno[1,2,3-cd] pyrene

Pyrene

Benz[a] anthracene

Chrysene

Benzo[b] fluoranthene

Benzo[k] fluoranthene

Benzo[a] pyrene

Dibenz[4h]anthracene

Benzo[g,h,i] perylene

Surr ogate : Trip he nyle ne

r  1 .1

3.67

t7. l

3 .67

6.9s

3.67

t4.l

5.90

14.0

5.29

6.73

5.48

3.55

8.32

3.67

5.53

9 2 %

3.67

3.67

3.67

3.67

3.67

3.67

3.67

3.67

3.67

3.67

3.67

3.67

3.67

3.67

3.67

3.67

68- I 29

ug/kg dry

ug/kC dry

uglkg dry

udkg dry

ug/kg dry

uC/kg dry

ugkg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ugkg dry

ug/kg dry

ugkC dry

I L302051

I L302051

I L302051

1 L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

1 L302051

I L302051

I L302051

I L30205r

I L302051

I L302051

L30205 I

02t06t2013

02t06t2013

02106/2013

02t06t2013

02tQ6t2013

02/06/2013

0210612013

02t06120t3

0210612013

0210612013

02t06t2013

0210612013

02/06t2013

02t06t2013

02t06t2013

02t06/2Q13

02/06/20r 3

02lrv20l3 8310

02tr l l20t3 8310
02nU2Qt3 8310
02ny20t3 8310
02lrv20l3 8310
02n1t20t3 8310
02tru20r3 8310
02^v20t3 8310
02nU2013 8310
02/LU2013 8310
02trr/2013 8310
02/ty20l3 8310
02/ ly20t3 8310

02/rll20t3 8310
02^t/2013 8310
02/tlt20t3 8310

02/r r/20ti 8310

E E E E E E E f , 6
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264 Welsh Pool Road
Exton. PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc.

2620 Fermi Avenue

Richland WAb 99354

Project: RC-189
Project Number: K4064
Project Manager: Joan Kessner

Reported:

02117/2Q13 09:01

JlR8R6
1302002-11 (Soil)

Anabte

Reporting
Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Polynuclear Aromatic Comnounds bv SW846 8310
Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Indeno [1,2,3-cd] pyrene

Pyrene

Benz[a] anthracene

Chrysene

Benzopl fluoranthene

Benzo[k] fluoranthene

Benzo[a] pyrene

Dibenz[4h]anthracene

Benzo[g,h,i] perylene

Surrogate : Triphenylene

I L302051

I L302051

I L302051

1 L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

L30205 I

02nt/2013 8310
02trr/20r3 8310
02/ll/2013 8310
02/lt/2013 8310
02ltl/2013 8310
02/tt/2013 8310
02/ly20l3 8310
02/tt/2013 8310
02/tu20l3 8310
02^v20t3 8310
02l l l l20t3 8310
02/rt/2013 8310
02/rt/20r3 8310
02nl/2013 8310
02trv20t3 83 r0
02/lv20l3 8310

02/11/2013 8il0

3.74

3.74

4.89

3.74

r.69

3.74

4.25

2.70

4.16

1.39

2.70

3.74

3.74

1.76

3.74

1.52

9 I %

3.74

3.74

3.74

3.74

3.74

3.74

3.74

3.74

3.74

3.74

3.74

3.74

3.74

3.74

3.74

3.74

68-t 29

ug/kg dry

ug/kg dry

ug/kg dry

uC/kC dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kC dry

ug/kg dry

ugkCdry

ug/kg dry

udkg dry

ugkC dry

ug/kg dry

udkg dry

ug/kg dry

U
U

U
J

U

J

J

U
U
J
U
J

02t06/2013
02t06/2013
02t06/2013
02t06t2013
02t06t20r3
02t06/2013
02t06t20r3
02t06t2013
02t06t2013
02106120t3
02t06/2013
0210612013
02106/2013
02/06/2013
02t06t20t3
02t06/2013

02/06/20 I 3

E E E E E E E f , T
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264 Welsh Pool Road
Exton. PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc.

2620 Fermi Avenue

Richland WA" 99354

Project: RC-189
ProjectNumber: K4064

Project Manager: Joan Kessner
Reported:

02/17/2013 09:01

J1R8R7
1302002-12 (Soit)

Analyte

Reportrng
Resr.rlt and Qualifrer Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Polvnuclear Aromatic Comnounds bv SW846 8310
Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Indeno[,2,3-cd]pyrene

Pyrene

Benz[a] anthracene

Chrysene

Benzo[b] fluoranthene

Benzo[k] fluoranthene

Benzo[a] pyrene

Dibenz[4h]anthracene

Benzo[g,h,i] perylene

Surrogate : Triphenylene

I L302051

I L302051

1 L302051

I L302051

I L302051

I L302051

l L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

L30205 I

02llll20t3 8310

02/lu20t3 8310

02trv20t3 8310

02^l/2013 8310

02l tv20l3 8310

02tru20l3 8310

02llt/2013 8310

02/rr/2013 83 r0
02/lt/2013 8310
02/rr/20r3 8310
02/tll20t3 8310
02/tr/2013 8310
02nU2013 8310
02lty20t3 83 t0
02/rr/20r3 83 r0
02nU2013 8310

02/t 1/2013 8310

2.74

3 . 5 1

7.29

3 .51

2.49

3 ,51

5.53

3 .51

5.27

3.18

2.88

3 .51

l � l 9

2.55

3 .51

3.5 t

8 8 %

J

U

U
J
U

J

J

U
J

J

U

U

3.5  t

3 .51

3 .51

3 . 5 1

3 . 5 1

3 . 5 1

3 .5  I

3 .51

3 .51

3 .51

3 .5  t

3 .51

3 .51

3 .5  I

3 . 5 1

3 .51

68-r 29

ug/kg dry

ugkg dry

uC/kC dry

ugkg dry

uglkg dry

ue/kC dry

ug&g dry

ug/kg dry

uC/kg dry

ug/kg dry

ug/kg dry

ue/kC dry

ug/kg dry

uglkg dry

ug/kC dry

ug/kg dry

02/06/2013
02/06/2013
02106/2013
02/06/20t3
02/06/2013
02/0612013
02/06t20r3
02/06t2013
02t06t2013
02106120t3
02t06t20r3
02/06/2013
02/06/2013
02t06t20r3
02/06/2013
02/06/20t3

02/06/20 r 3

E E E E E E E f , E



wffi* 264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041
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WC-Hanford, Inc.
2620 Fermi Avenue
Richland WA, 99354

Project: RC-189
ProjectNumber: K4064
Project Manager: Joan Kessner

Reported:

02/17/2013 09:01

J1R8R8
1302002-13 (Soil)

Analyte

Reporting
Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Polynuclear Aromatic ComDounds bv SW846 8310
Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Indeno[1,2,3-cd]pyrene

Pyrene

Benz[a] anthracene

Chrysene

Benzo[b] fluoranthene

Benzo[k] fluoranthene

Benzo[al pyrene

Dibenz[4h]anthracene

Benzo[g,h,i] perylene

Surrogate : Triphenylene

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L302051

I L30205t

I L302051

L30205 I

02tr2/20r3 8310

02tr2/2013 8310

02112/2013 8310

02/12/2013 8310

02/12/2013 8310

02/t212013 8310

02/12/2013 8310

02/t2120t3 8310

02/t2t20t3 8310

02/1212013 8310

02n2/2013 8310

02112/2013 8310

02/12/2013 8310

02n2/2013 8310

02/12/2013 8310

02/r2t20r3 8310

02/12/2013 83r0

tt.4

4.04

4.04

4.04

6.53

4.04

10.0

4.04

11.5

5.93

5.54

2.83
', 'f'f

5.78

4.04

s.88

8 8 %

4.04

4.04

4.04

4.04

4.04

4.04

4.04

4.04

4.04

4.04

4.04

4.04

4.04

4.04

4.04

4.04

68-1 29

ug/kg dry

ug/kg dry

uC/kg dry

ug/kg dry

ug/kC dry

ug/kg dry

uglkC dry

uC/kC dry

uglkg dry

ug/kC dry

ue/kC dry

uglkg dry

ug/kg dry

ug/kg dry

uelkC &y

ue/kg dry

U
U
U

02t06/2013
02t06/2013
02t06/2013
02106/2013
02/06/2013
02/06t2013
02/06/20t3
02/06t2013
02/06/2013
02/06t2013
02t06t2013
02t06/2013
02/06/20t3
0210612013
02t06/2013
02/06/2013

02/06/20 I 3

U

E E E E E E E f , +



Wfu 264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford. Inc.
2620Fermi Avenue
Richland WA. 99354

Project: RC-I89
Project Number: K4064

Project Manager: Joan Kessner
Reported:

02/17/2013 09:01

JlR8R9
1302002-14 (Soit)

Anal)'te

R€porting
Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Polvnuclear Aromatic Compounds bv SW846 8310
Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Indeno [1,2,3-cd] pyrene

Pyrene

Benz[a] anthracene

Chrysene

Benzo[b] fluoranthene

Benzo[k] fluoranthene

Benzo[a] pyrene

Dibenz[4h]anthracene

Benzo[g,h,i] perylene

Surrogate : Triphenylene

I L302051

I L302051

I L302051

l L302051

I L302051

I L302051

I L302051

I L302051

I L302051

1 L302051

I L302051

I L302051

I L302051

r L302051

I L302051

I L302051

L30205 I

02/12/2013 8310

02/12/2013 8310

02/12/2013 8310

0211212013 8310

02/r2t20t3 8310

02n2t2013 8310

0211212013 8310

02n2/2013 83 r0

02n2t2013 8310

02n2t2013 8310

02tr2t20r3 8310

02n2t2013 83 t0

02/12/2013 8310

02/1212013 8310

02/L2t2013 83 r0

02/12t2013 8310

02/12/20t3 8310

6.77

3.79

3.79

3.79

3.79

3.79

t7.2

4.38

6.96

2.84

3.68

3.79

t . t9

3.64

3.79

2.88

8 6 %

3.79

3.79

3.79

3.79

3.79

3.79

3.79

3.79

3.79

3.79

3.79

3.79

3.79

3.79

3.79

3.79

68-129

ug/kg dry

uglkg dry

ue/kC dry

uglkg dry

ug/kg dry

uC/kC dry

ug/kg dry

ue/kg dry

ug/kg dry

ug/kg dry

uelkg dry

ug/kg dry

vgkCdry

uglkg dry

ugkg dry

ug/kg dry

U
U
U
U
U

J

J

U

J

J

U

J

02/06/2013

02/06/2013

02t06/20t3

02/06/2013

02/06/2013

02/06/2013

02/06t2013

02t06t2013

02t06t20r3

0210612013

02t06t2013

02t06t2013

02/06/2013

02/06/2013

0210612013

02/06/2013

02/06/201 3

E E E E E E E + E
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264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc.
2620Fermi Avenue
Richland WA-99354

Project: RC-189
Project Number: K4064

Project Manager: Joan Kessner
Reported:

02117/2013 09:01

JlR8TO
1302002-15 (Soil)

Analyte

Reporting
Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Polynuclear Aromatic Compounds bv SW846 8310
Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Indeno [,2,3-cd] pyrene

Pyrene

Benz[a] anthracene

Chrysene

Benzo[b] fluoranthene

Benzo[k] fluoranthene

Benzo[a] pyrene

Dibenz[4h]anthracene

Benzo[g,h,i] perylene

Surr ogate : Trip he nyle ne

2.41

3.s9
6.87

3.59

2.30

3.59

5.30

8.95

4.76

2.37

3.42

3.59

3.59

2.39

3.59

2.01

9 0 %

3.59

3.59

3.59

3.59

3.59

3.59

3.59

3.59

3.59

3.59

3.59

3.59

3.59

3.59

3.59

3.59

68- I 29

uglkC dry

ug/kC dry

ug/kg dry

uglkg dry

ug/kg dry

u/kg dry

ug/kg dry

ug/kg dry

ug/ke dry

uglkg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

uglkg dry

uC&g dry

L302051

L302051

L302051

L302051

L302051

L302051

L302051

L3Q205l

L302051

L30205r

L302051

L302051

L30205r

L302051

L302051

L302051

L30205 I

U
J

U

J

U

J

J

U
U
J

U
J

02t06t20r3

02t06t20r3

02t06t20t3

02t06/2013

02t06t20r3

02/06t2013

02/06/2013

02/06/2013

02/06/2013

02/06/2013

02/06/2013

02106/2013

02t06t20t3

02t06t20r3

02/06/2013

02/06/2013

02/06/20 I 3

02/12/2013 8310
02/12/2013 8310
02/12/2013 8310
02/12/2013 8310
02n2/2013 8310
02n2/2013 8310
02n212013 8310
02n2t2013 8310
02tr2/2013 8310
02n2t20t3 8310
02112/2013 8310
02tr2t20t3 83r0
02n2/20t3 8310
Q2/12/2013 8310
02/t2t20t3 8310
02/12/2013 8310

02/12/2013 8310

E E E E E E E +  1



we* 264 Welsh Pool Road
Exton. PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc.

2620Fermi Avenue
Richland WA" 99354

Project: RC-I89

ProjectNumber: K4064
Project Manager: Joan Kessner

Reported:

0211712013 09:0r

Polynuclear Aromatic Compounds by SW846 8310 - Quality Control

Lionville Laboratory

Reporting
Limit

Source %REC
Result %REC Limits

RPD
Limil

Batch L302051 - SW 3540C

Blank (L302051-BLIfl 021 06/2013 Analyzed: 021 ll 12013

Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Indeno[ 1,2,3 -cd]pyene

Pyrene

BenzIa]anthracene

Chrysene

Benzo[b] fluoranthene

Benzo[k] fluoranthene

Benzo[a] pyene

Dibenz[4h]anthracene

Benzo[g,h,i] perylene

J . J J

J . J J

J . J  J

J .  J J

J . J  J

3.33

J . J  J

3.33
J . J  J

J . J J

J . J  J

J . J  J

J . J  J

J . J  J

J . J J

J . J  J

J . J J

3.33

J . J J

J . J J

3.33

J . J J

3.33

J . J J

3.33

J . J J

3.33

J . J J

3.33

3.33

J . J J

J . J J

U

U

U

U

U

U

U
T ]

U

U
' T

U

U

U
T I

U

ug/kg wet

ug/kg wet

ug/kg wet

uglkg wet

ug/kg wet

ug/kg wet

ug/kg wet

ug/kg wet

ug/kg wet

ug/kg wet

ug/kg wet

ug/kg wet

uglkg wet

ug/kg wet

ug/kg wet

ug/kg wet

Sulrogqte : Triphe nyle ne t43 ug/kg wet 166.67 86 68-129

LCS (L302OSL-BSL) Prepared:02106/2013 Analyzed:j2llll20l3

Naphthalene -g 3.33 uglkgwet 166.67 119 0-127

Acenaphthylen e 136 3.33 uglkg wet 166.67 82 50-140

Acenaphrhene 138 3.33 ug/kgwet 16667 83 17-139

Fluorene 138 3.33 ug/kg wet 166'67 83 28-145

phenanthrene 143 3.33 uglkgwet 166'67 86 30-152

Anthracene 136 3.33 uglkg wet 166'67 82 l9-l7l

Fluoranthene 154 3.33 ug/kg wet 166'67 92 34-159

Indeno[1,2,3-cd]pyrene 148 3.33 ug/kg wet 166'67 89 3l-156

tyrene l5l 3.33 uglkg wet 166-67 91 33-152

Benz[alanthracene 157 3.33 ug/kg wet 166'67 94 32-15'7

Chrysene 148 3.33 ug/kg wet 166.67 89 3l-159

Benzo[b] ftuoranthene 158 3.33 ug/kg wet 166'67 95 33-164

Benzo[k] fluoranthene 154 3.33 ug/kgwet 166'67 92 28-161

Benzo[a] pyrene 144 3.33 ug/kg wet 166.67 87 29-149

Dibenz[a,h]anthracene 155 3.33 ug/kg wet 166'67 93 27-153

68-1 29

E E E E E E E + ?

Surrogate : Tr iphe nyle ne 1 5 3 ug/kg wet 166.67 92



Wfu 264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

\.\,11 tj..,l tt.,tt lt L.1 il:rjt f,rr i>.rr.lt.t. j

WC-Hanford, Inc.
2620Fermi Avenue
Richland WA" 99354

Project: RC-189

Project Number: K4064
Project Manager: Joan Kessner

Reported:

02117/2013 09:01

Polynuclear Aromatic Compounds by SW846 8310 - Quality Control

Lionville Laboratorv

Anall'te Result and Qualiflers
Reporting
Limit

Spike
tlnits Level

Source
Result %REC

o/oREC

Limits RPD
RPD
Limit

Batch L302051 - SW 3540C

Matrix Spike (L30205f-MSl) Source: 1302002-01 Prepared: 02106/2013 Analyzed;02llll20l3

Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Indeno[ 1,2,3-cd]pyrene

Plrene

Benz[a]anthracene

Chrysene

Benzo[b] fluoranthene

Benzo[k] fluoranthene

Benzo[a] pyrene

Dibenz[4h]anthracene

Benzo[g,h,i] perylene

2 t l

t49

l4l

150

155

t47

168

163

l6 l

160

t54

172

162

158

162

164

3.63

3.63

3.63

3.63

3.63

3.63

3.63

3.63

3.63

3.63

3.63

3.63

3.63

3.63

3.63

3.63

ug/kg dry 181.57 10.3 lll 0-127

ug/kg dry 181.57 3.55 U 82 s0-140

udkC dry 181.57 14.4 70 17-139

udkg dry 181.57 1.92 82 28-145

ug/kC dry 181.57 5.72 82 30-ls2

ug/kg dry 181.57 3.55 U 81 l9-l7l

uC/kC dry 181.57 ll.2 87 34-159

uC/kC dry 181.57 6.35 86 3l-156

ug/kg dry 181.57 ll.6 82 33-152

uC/kC dry 181.57 5.90 85 32-157

uc/kC dry 181.57 7.61 81 3l-159

ugkg dry 181.s7 2.79 93 33-164

uC/kC dry 181.57 1.97 88 28-161

tllgkg&y 181.57 5.21 84 29-149

uC/kg dry 181.57 3.55 U 89 27-153

uClkg dry 181.57 3.20 88 32-157

Surr o gate : Tr iphe ny Ie ne ug/kgdry 18L57 89 68-129

Matrix Spike Dup G30205f -MSDI) Source: 1302002-01 Prepared: 0210612013 Analyzed: 02/lll20l3

162

Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Indeno[ 1,2,3-cd]pyrene

Plrene

BenzIa]anthracene

Chrysene

Benzo[b] fluoranthene

Benzo[k] fluoranthene

Benzo[a] pyrene

Dibenz[4h]anthracene

Benzo[g,h,i] perylene

194

129

127

134

150

t4l

169

163

165

r64

158

176

164

160

163

r69

3.62

3.62

3.62

3.62

3.62

3.62

3.62

3.62

3.62

3.62

3.62

3.62

3.62

3.62

3.62

3.62

ugkC dry l8l. l5 10.3 l0l 0-127 9

u/kgdry 181.15 3.55 U 71 50-140 14

uC/kg dry 181.15 14.4 62 17-139 ll

uC/kg dry 181.15 1.92 73 28-145 12

uc/kc dry 181.15 5.72 80 30-152 3

uC/kC dry 181.15 3.55 U 78 l9-l7l 4

ug/kg dry l8l.l5 rl.2 87 34-rs9 0.5

uC/kC dry l8l. l5 6.35 87 31-156 0.7

uC/kC dry 181.15 I 1.6 85 33-152 3

u/kg dry 181.15 s.90 87 32-rs7 3

ug/kg dry 181.15 7.61 83 31-159 3

ugkg dry 181.15 2.79 95 33-164 3

uykC dry 181.15 1.97 89 28-161 2

ug/kC dry 181.15 s.2l 86 29-149 I

uClkC dry 181.15 3.55 U 90 27-153 I

ug/kg dry 181.15 3.20 92 32-ls7 4

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

Surr o gate : Tr ip he ny Ie ne I6t ug/kg dry I8I.I5 68- I 29

E E E E E E E + f ,
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264 Welsh Pool Road
Exton. PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc.

2620 Fermi Avenue
Richland WA" 99354

Project: RC-l89

Project Number: K4064
Project Manager: Joan Kessner

Reported:

02/1912013 13:14

Analyticai Report for Metals by SW846 6000/7000 series

Sample ID Laboratory ID Matrix Date Sampled Date Received

JIR8P6

JIR8P7

JIR8P8

JIR8P9

JIR8RO

JIRSRI

JIR8R2

JIR8R3

JIR8R4

JIR8R5

JIR8R6

JIR8R7

JIR8R8

JIR8R9

JIR8TO

JIRSTI

1302002-01

1302002-02

1302002-03

1302002-04

1302002-05

1302002-06

1302002-07

1302002-08

1302002-09

1302002-10

r302002-tl

1302002-12

t302002-t3

1302002-14

1302002-15

1302002-16

0t/30t2013

0y3012013

0t/30t2013

0v30/2013

0U3012013

0l/30/2013

0y30/2013

0t/3012013

0U3012013

0u30t2013

0r/30/2013

0y30120t3

0U30/2013

01t30/2013

0U30/2013

0t/30t2013

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soi l

I  l : 1 6

l 1 : 1 0

ll:02

l0:58

l0:54

ll:21

l0 :51

l0:40

10:45

l0:35

l0:.26

10 :31

ll:12

I  l :06

l0 :51

l  l : 1 9

0210112013 09:50

0210112013 09:50

0210112013 09:50

0210112013 09:50

02/01/2013 09:50

0210112013 09:50

O2l0ll20l3 09:50

02/01/2013 09:50

0210112013 09:50

02/0112013 09:50

0210112013 09:50

O2/0112013 09:50

02/0112013 09:50

02/0112013 09:50

0210112013 09:50

0210112013 09:50

E E E E E E E + 6
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?S4 Welsh Pool Road
Hxton, Fennsylvania 19341

Fhone t61$) 28S"3080
Fax {61{i}280-3S41

Case Narrative

Client: WC-FIANFORD RC-l 89
LYL#z 1302002
SDG/SAF#: K4064/RC- I 89

METALS

W.O.#: 60049-001-001-0001-00
I)ate Received: 02-01-1 3

The following is a summary of the QC results accompanying the sample results. Lionville

Laboratory (LvL) certifies that all test results meet the requirements of NELAC except as noted

below.

All soil samples are reported on a dry weight basis unless requested by the client, required by the

method, or noted otherwise.

1. This na:rative covers the analyses of 16 soil samples.

2. The samples were prepared and analyzed in accordance with methods listed on the data

report forms.

All samples, with the exception of sample J1R8TI, were analyzed with 3-fold dilutions for
ICP metals due to sample matrix.

3. All analyses were performed within the required holding times.

4. Please refer to the Sample Receipt Check List for any sample discrepancies in LvLI's
sample acceptance policy.

5. All Initial and Continuing Calibration Verifications (ICV/CCVs) were within control limits.

6. All Initial and Continuing Calibration Blanks (ICB/CCBs) were within method criteria.

7. All preparation/method blanks (MB) were within method criteria {less than the Limit of

Quantitation (3-10X the LOD or samples greater than 20X MB value).

8. All ICP Interference Check Standards were within control limits.

9. A11 Standard Reference Material (SRM) analytes were within the Prediction Interval control
limits supplied by the manufacturer.

10. The matrix spike (MS) recovery for 6 analytes was outside the75-125%o control limits.

I l. For analytes where the MS is out of control, a post-digestion MS (PDS) is performed. A
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12.

1 3 .

t4.

1 5 .

PDS was prepared at meaningful concentration levels for the following analytes: Aluminum,
Antimony, Calcium, Iron, Manganese, and Silicon.

All duplicate analyses were withinthe20Yo Relative Percent Difference (RPD) control limit
criteria.

For the pur?oses of this report, the data have been reported to the Limit of Detection (LOD).
Values between the LOD and the Limit of Quantitation (LOQ) are acquired in a region of
less-certain quantifi cation.

LvL is NELAP accredited by the State of Pennsylvania. For a complete listing of
accrediting authorities and the corresponding analytes/methods, please contact your Project
Manager.

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

Laboratory Manager
Lionville Laboratory
rnl3 02002hgo/orgc. doc
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WC-Hanford, Inc.
2620Fermi Avenue
Richland WA,99354

Project: RC-189

Project Number: K4064
Project Manager: Joan Kessner

Reported:

02/19/2013 13:14

W#Wfu
M

-' *ffilt'ifindT6:tinitions'

U Anallte included in the analysis, but not detected

J Detected but below the Reporting Limit; therefore, result is an estimated concentration (CLP J-Flag).

B Detected but below the Reporting Limit; therefore, result is an estimated concentration (CLP J-Flag)

* Value outside QC acceptance criteria

DET Anallte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit

NR Not Reported

dry Sample results reported on a dry weight basis

wet Sample results reported on a wet weight basis

RPD Relative Percent Difference

264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041
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Wffi* 264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

JlR8P6
1302002-01 (Soil)

Reporting

Analyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratorv

Metals by SW846 6000/7000 series
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Vanadium

Zinc

Mercury

6850

r.76

1.93

49.5

0.275

5.85

0.585

7040

7.79

8.50

16.8

25500

4.32

4470

3r6
5.85

9.64

1220

0.878

329

0.585

427

65.3

49.4

0.0259

14.6

1.76

2.93

1.46

0.585

5.85

0.585

293

0.585

5.85

2.93

58.5

1.46

219

14.6

5.85

lt.7

lt70

0.878

5.85

0.585

t46

7.31

29.3

0.0259

U
B

B
U
U

U
B

m/kg dry 3 L302097 0211212013 0211412013 60108

mg/kg dry 3 L302097 0211212013 0211412013 60108

mdkg dry 3 L302097 02/1212013 02114/2013 60108

mdkg dry 3 L302097 02/1212013 02/14/2013 60108

mgkC dry 3 L302097 0211212013 0211412013 6010B

mdkg dry 3 L302097 0211212013 0211412013 60108

mC/kC dry 3 L302097 0211212013 02/1412013 60108

mdkg dr.y 3 L302097 02/1212013 02/14/2013 60108

mg/kg dry 3 L302097 02/1212013 02/1412013 60108

mc/kg dry 3 L302097 02/1212013 0211412013 60108

m/kg dry 3 L302097 0211212013 0211412013 60108

mdkg dry 3 L302097 0211212013 02/1412013 60108

mg/kg dry 3 L302097 02/1212013 02/14/2013 60108

mg/kg dry 3 L302097 02/12/2013 02/14/2013 60108

mgkC dry 3 L302097 02/12/2013 02114/2013 60108

mdkg dry 3 L302097 0211212013 0211412013 60108

mglkg dry 3 L302097 02/12/2013 0211412013 60108

mg/kg dry 3 L302097 02/1212013 02/14/2013 6010B

mdkg dry 3 L302097 02112/2013 02/14/2013 60108

mgkC dry 3 L302097 0211212013 02114/2013 60108

mg/kg dry 3 L302097 0211212013 0211412013 60108

m/kg dry 3 L302097 0211212013 0211412013 60108

mC/kg dry 3 L302097 0211212013 0211412013 60108

mdkg dry 3 L302097 02112/2013 02/14/2013 60108

mglkg dry I L302098 0211212013 02113/2013 74711^

WC-Hanford. Inc.
2620Fermi Avenue
Richland WA" 99354

Project: RC-l89
Project Number: K4064
Project Manager: Joan Kessner

Reported:

02/191201313:14
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Wfu 264 Welsh Pool Road
Exton. PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc.
2620Fermi Avenue
Richland WA" 99354

Project: RC-189

ProjectNumber: K4064
Project Manager: Joan Kessner

Reported:

02119/201313:14

J1RSP7
1302002-02 (Soil)

Analyte

Reporting

Result and Qualiher Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

6000/7000 series
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Vanadium

Zinc

Mercury

7270

1.85

2.19

53.1

0.312

6 . r7

0.617

6370

9.12

8.36

17.3

25600

3.94

4750

322

6 . 1 7

10.2

1270

0.926

504

0.617

301

66.s

47.6

0.0317

15.4

1.85

3.09

1.54

0.617

6 .17

0.617

309

0.617

6 . t7

3.09

6 r .7

1.54

231

15.4

6 .17

12.3

1230

Q.926

6 .17

0.617

t54

7.72

30.9

0.0317

mykg dry

mdkg dry

mgkg dry

mdkg dry

mdkg dry

mg/kg dry

mC/kg dry

mg/kg dry

mdkg dry

me/kg dry

mC/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

m/kgdry

mg/kg dry

mg/kC dry

mg/kg dry

m/kg dry

me/kC dry

mg/kg dry

me/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

U
B

B
U
U

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

l L302098

02/12/2013

02/12t2013

02^2t20t3

02112120t3

02/12/2013

02/12/2013

02^2t20t3

02n2/2013

02/12/2013

02/12/2013

02tr2t20r3

02/12/2013

02/12/2013

02/12/2013

02/12/2013

02/12t20t3

02n2/2013

02/12120t3

02/12/2013

02/12/2013

02n2/2013

02^2/2013

02^2t2013

02/12t2013

02/t212013

021t4120t3 60108

02/1412013 60108

02n412013 6010B

021t4120t3 6010B

02114120t3 6010B

02tr4/20r3 60108

021t4/2013 60108

02n4t2013 60108

02/1412013 6010B

02tr4/20r3 60108

02n4/2013 6010B

02n4/20r3 60108

02/1412013 60108

02n4120t3 6010B

02tr4t2013 6010B

02n4t20t3 6010B

02114/2013 60108

02/14/2013 6010B

02/t4/2013 6010B

02/L4t2013 6010B

02114120t3 6010B

02n4t2013 6010B

021t412013 6010B

02n4/2013 60108

02/13/2013 74711^

U

U

U
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264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041
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WC-Hanford, Inc.
2620 Fermi Avenue
Richland WA,99354

Projecl RC-189
Project Number: K4064

Project Manager: Joan Kessner
Reported:

02/19/2013 13:14

.JlR8P8

1302002-03 (Soil)

Anabte

Reporting
Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratorv

Metals bv SW846 6000/7000 series
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Vanadium

Zinc

Mercury

9450

1 .85

2.49

81.4

0.385

6 . r8

0.618

3550

13.7

7.t9

13.4

20800

6.78

4220

393

6 . 1 8

16.2

1750

0.927

692

0.618

261

51.8

41.6

0.0319

15.4

1 .85

3.09

1.54

0.618

6 .18

0.618

309

0.618

6 .18

3.09

61 .8

1.54

232

15.4

6 . 1 8

12.4

1240

0.927

6 .18

0.618

t54

7.72

30.9

0.0319

mgkgdry

mg/kg dry

mdke dry

mg/kg dry

mC/kC dry

m{kgdry

mdkg dry

mgkCdry

mg/kg dry

mg/kg dry

mC/kC &y

mdkgdry

mg/kg dry

mg/kC dry

mglkg dry

mC/kC dry

mC/kg dry

mglkg dry

mg/kg dry

mg/kg dry

mdkg dry

me/kgdry

mClkC dry

mdke&y

mg/kC dry

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302098

02/12/2013

02/12/2013

02/12t20t3

02/r2t2013

02/12t2013

021t2120t3

02n2t2013

0211212013

02tr2/20r3

02^2/20t3

02^2/2013

02/t2/2013

02/r2/20r3
02/t2/20r3
02/t2/2013

02/12/20t3

02/12/2013

02/12/2013

02112/20t3

02/r2t2013

02/12/2013

02^2/20t3

02/12/2013

02/12/2013

02/t2/20t3

B
U
U

J

J

J

J

J

J

J

J

J

J

J

3

J

J

3

J

3
J

J

5

J

J

J

J

I

02/14t2013 60108

02/14t2013 6010B

0211412013 6010B

02^4t2013 60108

02tr4t20r3 6010B

021t412013 6010B

02/14/2013 60108

02n4t2013 6010B

02/14/2013 6010B

02n4/2013 6010B

02n4/2013 6010B

02/L4t20t3 6010B

02/14/2013 6010B

02/14/20t3 6010B

02/14/2013 6010B

02/14/2013 6010B

02/14t2013 6010B

02/14/2013 6010B

02/t4t2013 6010B

02/L4t20r3 60r08

02/14/2013 60108

02/14t20t3 6010B

Q2/r4t20r3 60r08

02/14/2013 6010B

02/13/20t3 7471A

U

U
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264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041
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WC-Hanford, Inc.
2620Fermi Avenue
Richland WA, 99354

Project: RC-189
Project Number: K4064
Project Manager: Joan Kessner

Reported:

02/19/2013 13:14

* - 
J1R8P9

1302002-04 (Soil)

Anabte

Reporting

Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Metals bv SW846 6000/7000 series
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Sil icon

Silver

Sodium

Vanadium

Zinc

Mercury

8510

1.96

2.60

68.7

0.304

r.92

0.654

6230

tt.7

7.89

15.7

23900

5.68

4610

353

6.54

12.l

1670

0.981

s23

0.654

291

62.5

46.9

0.0309

16.3

r .96

3.27

r.63
0.654

6.54

0.654

327

0.654

6.54

3.27

65.4

1.63

245

16.3

6.54

1 3 .  I

1 3  l 0

0.981

6.54

0.654

163

8 .17

32.7

0.0309

mglkg dry

mg/kg dry

mg/kg dry

mC/kC dry

mgkC dry

mg/kg dry

mykg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mdkg dry

mgkedry

mg/kg dry

mg/kg dry

mglkg dry

mg/kg dry

mgkCdry

mdkgdry

mgkCdry

mC/kg dry

mg/kg dry

mgkC dry

B

B

U

J

J

J

J

J

J

J

J

3

J

J

J

J

J

J

J

J

J

J

J

J

J

J

J

I

L302097 021r2120r3

L302097 02n2t20t3

L302097 02/12t2013

L302097 0211212013

L302097 021t2/2013

L302097 02112/2013

L302097 021r2120r3

L302097 02n2t20r3

L302097 0211212013

L302097 02/12/2013

L302097 02112/2013

L302097 02/12/2013

L302097 02/1212013

L302097 02^2/2013

L302097 02/t2/2013

L302097 02/12/2013

L302097 02/1212013

L302097 02^2/2013

L302097 02/12/2013

L302097 02/t2t20t3

L302097 02/12120t3

L302097 02/12/2013

L302097 021r2/20r3

L302097 02/12/2013

L302098 02/12t2013

02/14/2013 60108

02/14/2013 6010B

o2ll4/2013 60108

02^4/2013 6010B

02n4/2013 6010B

02/1412013 6010B

02/14t20t3 60108

02/14/2013 60108

02n4/2013 6010B

02^4/2013 60108

02n4/2013 60108

02114/2013 6010B

02/t4/2013 60108

02/14t2013 6010B

02114/2013 60t08

02/14/2013 60108

02/t4/2013 6010B

02n4/2013 6010B

021t4/2013 60108

02/14/20t3 6010B

02/14t20t3 6010B

02/1412013 60108

02/14t2013 60108

02^4/2013 60108

02/13/2013 74714U
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wtu 264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc.
262OFermi Avenue
Richland WA, 99354

Project: RC-189

ProjectNumber; K4064
Project Manager: Joan Kessner

Reported:

02119/2013 13:14

. 
JlR8RO

1302002-05 (Soil)

Analyte

Reporting

Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Metals bv SW846 6000/7000 series
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Vanadium

Zinc

Mercury

9580

1 .85

3.26

77.1

0.334

2.07

0.6t7

8990

14.4

7.54

15.5

21700

7.06

4730

359

6 .17

15.s

1880

0.925

578

0.617

279

54.0

43.9

0.0316

15.4

1.85

3.08

1.54

0.617

6 .17

0.617

308

0.617

6 .17

3.08

61.7

1 .54

231

15.4

6 .17

12.3

1230

0.925

6 .17

0.617

154

7.71

30.8

0.0316

m/kg dry

mg/kg dry

mg/kC dry

mglkC dry

milkedry

mgkg dry

mdkg dry

mdkg dry

mdkg dry

mg/kg dry

m/kg dry

mg/kg dry

mykg dry

mdkedry

mgkg dry

mg/kg dry

mgkg dry

m/kg dry

mg/kg dry

m/kg dry

mg/kg dry

mg/kg dry

mglkg dry

mykg dry

mg/kg dry

U

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L30209'�1

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

I L302098

02n2/2013

02n2t2013

02/t2/2013

02n2/2013

02112120t3

021t212013

02/12/2013

02tr2t2013

02n2t2013

02/12/2013

02/12/2013

02/t2/2013

02/t2/2013

02n2t2013

02^2t2013

02n2t20t3

02/t2/2013

02/12/2013

02/12/2013

02112120t3

0211212013

02t12t2013

021t212013

02t12t2013

02/12/2013

02n4/20r3 60108

02/14/2013 60108

o2lt4l20t3 6010B

02/14/2013 60108

02n4t2013 6010B

02114120t3 6010B

02/L4t20r3 60r0B

021t4120t3 6010B

02/14/20t3 6010B

0211412013 6010B

02n4t2013 6010B

02114120t3 6010B

0211412013 6010B

02n4t20r3 60108

02/14/2013 6010B

02/14/2013 6010B

02^4t2013 6010B

02n4t20r3 6010B

0211412013 6010B

02/14/2013 60108

02/14t2013 60108

02/14/2013 6010B

02/14/2013 60108

02n4/20t3 6010B

02^3/2013 74714

B

B

U

U

U

U
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264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc.
262OFermi Avenue
Richland WA, 99354

Project: RC-189

Project Number: K4064
Project Manager: Joan Kessner

Reported:

02119/2013 13:14

.JlR8R1

1302002-06 (Soil)

Anabte

Reportng

Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Metals bv SW846 6000/7000 series
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Vanadium

Zinc

Mercury

7960

l .8 l

2.68

6r.0
0.316

1.54

0.603

7310

11.0

8.42

16.6

2s300

7.54

4820

329

6.03

12.6

1440

0.905

4t2

0.603

344

70.0

47.8

0.0107

15 .  t

l . 8 l

3.02

l . 5 l

0.603

6.03

0.603

302

0.603

6.03

3.02

60.3

l . 5 l

226

l 5 . l

6.03

t2 . l

t2t0

0.905

6.03

0.603

l 5 l

7.54

30.2

0.029r

mdkg dry

mg/kg dry

mdkg dry

mdkg dry

mdkC dry

mdkg dry

mg/kg dry

m/kg dry

mg/kg dr.y

mC/kg dry

mg/kg dry

mg/kg dry

m/kg dry

mglkg dry

mg/kg dry

mC/kg dry

m/kg dry

mdkg dry

mdkg dry

mykg dry

mg/kg dry

m/kg dry

mg/kg dry

mgkedry

mglkg dry

U
B

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

I L302098

02/12t2013

02/12/2013

02/12/2013

02/12/2013

02/t2/2013

0211212013

02^2/2013

02t12/2013

02/12/2013

02/r2t20r3
02/12t20t3

02/r2t2013

02/12/2013

02/12/2013

021t2/2013

02/t2/20t3

02/t2t2013

02/1212013

02^2/2013

02112/2013

0211212013

02/r2t20t3

02/t2/2013

02/12/20t3

02/12/2013

02n4t20r3 60108

02^4/2013 6010B

021t4/2013 60108

02/t4t2013 60108

02/14t20t3 6010B

02^412013 60108

02^4/2013 6010B

02/1412013 6010B

02/1412013 60108

02n4120t3 60108

02n4/2Qr3 60108

02n4120t3 6010B

02/t4t20t3 6010B

02n4/2013 60r0B

021t4/2013 6010B

02/14/2013 60108

02/14t2013 60108

02/14t2013 60108

02114120t3 6010B

02^4/2013 6010B

02n4/2013 6010B

02114120t3 60108

02n4t2013 6010B

02/14120t3 6010B

02tr3/2013 747r1^

B

B

U

U

U

U

E E E E E E E S S



%dtu 264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-304I

WC-Hanford, Inc.
2620Fermi Avenue
Richland WA" 99354

Project: RC-189

Project Number: K4064
Project Manager: Joan Kessner

Reported:

0211912013 13:14

J1R8R2
1302002-07 (Soil)

Anallte

Reportrng

Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratorv

Metals bv SW846 6000/7000 series
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Vanadium

Zinc

Mercury

7760

1.84

2. t l

67.1

0.306

6 .12

0.6t2

6030

9.39

8.08

r6.0
26000

4.78

4420

341

6 .12

l0.l

1440

0.918

399

0.612

349

70.9

47.8

0.0278

15 .3

1.84

3.06

1 .53

0.612

6 .12

0.612

306

0.612

6 .12

3.06

61.2

1.53

230

15 .3

6 . r2

12.2

1220

0.918

6 .12

0.612

153
'1.65

30.6

0.0278

mC/kC dry

mg/kg dry

mdkg dry

mg/kg dry

mdkg dry

mglkg dry

mg/kC dry

m/kg dry

mC/kC dry

mC/kg dry

mg/kg dry

mdkgdry

mg/kg dry

mg/kg dry

melkedry

mg/kg dry

mdkgdry

m/kg dry

mglkg dry

mC/kg dry

mdkgdry

mC/kg dry

mdkg dry

me/kedry

mC/kg dry

U
B

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

I L302098

0211212013

02^2t2013

02n2/2013

02/12/2013

0211212013

02^2t2013

02/t2120t3

02n2t20t3

02n2t20t3

02/t2/2013

021t212013

02n2t2013

02/12/2013

02/12120t3

02/12/2013

02/12/2013

0211212013

02/12t2013

02n2t2013

02/12t20t3

02/1212013

02/t212013

0211212013

02/1212013

02/12/2013

0211412013 60108

02tr4120r3 60108

02n4t20r3 6010B

02n4/2013 6010B

021r4120r3 60r08

02n4t2013 6010B

0211412013 6010B

02^4t2013 6010B

02/14t2013 6010B

02n4t2013 6010B

02t14/2013 6010B

02tr4/20r3 60108

02n4/2013 6010B

02114/2013 6010B

02n4/2013 60108

02n4t20t3 6010B

02/14120t3 6010B

02/14/2013 6010B

02/14t20t3 6010B

02/14120t3 6010B

02114/2013 6010B

02^4t2013 6010B

0211412013 60108

02tr4/20r3 60108

02/13/2013 74711^

B
U
U

E E E E E E E S 6



wtu 264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 6L0-280-304I

WC-Hanford, Inc.
2620Fermi Avenue
Richland WA" 99354

Project: RC-189
Project Number: K4064
Project Manager: Joan Kessner

Reported:

0211912013 13:14

JIR8R3
1302002-08 (Soil)

Analyte

Reporting
Result and Qualifrer Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratorv

Metals bv SW846 6000/7000 series
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Vanadium

Zinc

Mercury

6120

1.78

1.86

57.6

0.271

5.92

0.592

7580

8.01

8.62

16.9

24400

3.15

4s70

296

s.92

9.49

976

0.888

3s6

0.592

3s8

60.4

42.8

0.0305

14.8

1.78

2.96

1.48

0.592

5.92

0.592

296

0.592

5.92

2.96

59.2

1.48

222

14.8

5.92

I  1 .8

I  180

0.888

5.92

0.s92

148

7.40

29.6

0.0305

mg/kg dry

mg/kg dry

mdkg dry

mdkgdry

.mg/kg dry

mglkg dry

mg/kg dry

mg/kg dry

mdkCdry

mdkg dry

mgkg dry

mgkg dry

mgkCdry

mg/kg dry

mg/kg dry

mg&g dry

mykC dry

m/kg dry

mgkCdry

mg/kg dry

mg/kg dry

mdkg dry

mg/kg dry

mgkedry

mg/kg dry

02/12/20t3

021t2/20r3

02/12/2013

02n2/2013

02/12t20t3

02/12/2013

02/1212013

02/12t20r3

02/1212013

02/12t2013

02/t2t2013

02/12/2013

02112/2013

02/12/2013

02n2/2013

02/12t2013

02112/20t3

02/12/2013

02/12/2013

02/12/2013

02/1212013

02/12/2013

02112/20t3

02/12t2013

02n2/2013

U

B

B

U

U

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

I L302098

02tr4t20r3 60108

021r4120t3 6010B

02n4/2013 60108

02/t4/2013 60109

02/t4/20r3 60108

02/14/2013 60108

02/14/2013 60108

02/14/2013 60108

02/t4/2013 6010B

02/14/2013 60108

02/14/2013 6010B

02n4t2013 6010B

02/14/20t3 6010B

021t4/2013 6010B

02/t4t20t3 6010B

02/14/2013 6010B

021t412013 6010B

02/t4/2013 6010B

02/14/2013 6010B

02/t4/2013 6010B

02/14/2013 60108

02/14t2013 6010B

021t412013 6010B

02/14/2013 60108

02113/2013 747tA

U

B

B

U

E E E E E E E S T



264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford. Inc.
2620Fermi Avenue
Richland WA" 99354

Project: RC-189

ProjectNumber: K4064
Project Manager: Joan Kessner

Reported:

02/1912013 13:14

--*-J1R8R4

1302002-09 (Soil)

Analyte

Reporturg

Result and Qualifier Limit Unir Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Metals bv SW846 6000/7000 series
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Vanadium

Zinc

Mercury

7310

1.96

2.66

63.1

0.287

6.53

0.653

6990

9.36

7.92

16.7

23700

4. t l

4800

314

6.53

10.5

1320

0.979

473

0.653

327

61.6

44.4

0.0312

16.3

r . 9 6 .

3.26

1.63

0.653

6.53

0.653

326

0.653

6.53

3.26

65.3

1.63

245

16.3

6.53

13 .  I

t 3  10

0.979

6.53

0.653

t63

8 .16

32.6

0.0312

B
U
U

mdkg dry 3

mC/kg dry 3

mdkgdry 3

m/kg dry 3

mdkg dry 3

mg/kg dry 3

mdkg dry 3

mglkC dry 3

mdkg dry 3

m/kg dry 3

mg/kg dry 3

mdkg dry 3

mg/kg dry 3

mg/kC dry 3

m/kg dry 3

mg/kedry 3

mdkg dry 3

mdkedry 3

milkgdry 3

mdkg dry 3

mC/kg dry 3

mgkC dry 3

mgkedry 3

mg/kg dry 3

mg/kg dry I

L302097 02/t2/2013

L302097 02/12/2013

L302097 02/1212013

L302097 0211212013

L302097 02112/2013

L302097 02/1212013

L302097 021t212013

L302097 021r2120r3

L302097 02/12/2013

L302097 02/t212013

L302097 02/12/2013

L302097 02/1212013

L302097 02/12/2013

L302097 02/12/2013

L302097 0211212013

L302097 02/1212013

L302097 02/1212013

L302097 02/1212013

L302097 02/12/2013

L302097 02112/2013

L302097 0211212013

L302097 02/t212013

L302097 02/t2/2013

L302097 02/1212013

L302098 02/12/2013

02n4t20t3 6010B

02^4t2013 6010B

02114/2013 60108

02/14/2013 60108

02n412013 6010B

02/L4t2013 6010B

02/14/2013 60108

02/14/2013 6010B

02n4t2013 6010B

02^4t20t3 6010B

02/14/20t3 60108

02n4t2013 6010B

02/L4t2013 6010B

02n4t20r3 60108

02/t4/2013 6010B

02/t4/2013 6010B

02^4120t3 6010B

02/t4/2013 6010B

02n4t2013 6010B

02/14/2013 6010B

02/14/2013 60108

02n4/2013 6010B

02/14/2013 6010B

02^4t2013 60108

02t13t2013 74714U

E E E E E E E S E



Wfu 264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc.
262OFermi Avenue
Richland WA" 99354

Project: RC-189
ProjectNumber: K4064
Project Manager: Joan Kessner

Reported:

02/19/2013 13:14

_TTR8Rs

1302002-10 (Soil)

Analyte

Reporting
Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Metals bv SW846 6000/7000 series
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Vanadium

Zinc

Mercury

7380

1.89

2.13

59.9

0.302

6 .31

0.631

4760

10.3

7.35

13.3

22000

4.90

4210

308

6.3r
10.7

1430

0.947

489

0.631

274

54.3

41.5

0.0304

15 .8

r .89

3 .16

1 .58

0.631

6 .31

0.631

316

0.631

6 .31

3 . 1 6

63.r
1 .58

237

15 .8

6 .31

12.6

1260

0.947

6 .31

0.631

158

7.89

31.6

0.0304

mC/kg dry

mC/kg dry

m/kg dry

mg/kg dry

mg/kC dry

mClkg dry

mgkg dry

mgkg dry

mg/kg dry

mdkg dry

mgkC dry

mdkg dry

mglkg dry

mgkC dry

mg/kg dry

mg/kg dry

mC/kg dry

mgkg dry

mg/kg dry

mdkg dry

mgkg dry

mdkg dry

mg/kg dry

mg/kg dry

m/kg dry

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302098

02/12t2013

02/12t2013

02/12/2013

02/12t2013

02/12t2013

02/12120t3

02/12/2013

02/t2/2013

02/12/2013

02/12/2013

02/12/2013

02/1212013

02n2/2013

02/12/2013

02^2/20t3

02/t2/2013

02/12/2013

02/12/2013

02/t2t2013

02^2/2013

02/12/2013

02/12t20t3

021t212013

02/12/2013

02/r2t2013

U
B

B
U
U

3
3
J

3
3
J

J

J

3

3

J

J

J

J

J

3
J

J

J

3

J

J

J

J

I

02/14/2013 6010B

02/14/2013 60108

02/14/2013 6010B

02/14/2013 60108

02/14/2013 60108

02/t4/2013 60108

02/14/2013 6010B

02/14/2013 60108

02/t4120t3 6010B

02/1412013 6010B

02/14/2013 60108

02114/2013 6010B

02/1412013 6010B

02/14/2013 6010B

02/14/2013 6010B

02/t4/2013 60108

02/14/2013 6010B

02/14/2013 6010B

02/1412013 60r0B

02/14t2013 6010B

02/14/2013 6010B

02114/20t3 6010B

02/14/2013 6010B

02/t4/2013 6010B

021t3120t3 747tA

U

U

E E E E E E E S +



Wffi* 264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc.
2620Fermi Avenue
Richland WA. 99354

Project: RC-I89
Project Number: K4064
Project Manager: Joan Kessner

Reported:

02/19/2013 13:14

JlR8R6
1302002-11 (Soit)

Analyte

Reportmg
Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratorv

Metals bv SW846 6000/7000 series
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt '

Copper

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Vanadium

Zinc

Mercury

8360

1.89

2.54

61.8

0.311

1.73

0.629

6970

11.9

7.94

15.7

23200

4.76

4690

329

6.29

tl.7

1510

0.943

540

0.629

354

60.5

44.6

0.0291

mgkg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

m/kg dry

mg/kg dry

m/kg dry

mgkg dry

mg/kg dry

mgk9dry

mdkgdry

mg/kg dry

mglkg dry

mg/kg dry

mdkg dry

mg/kg dry

mykCdry

mg/kg dry

mglkg dry

mdkgdry

mg/kg dry

me/kC &y

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302098

U
B

B

B

U

t5.7

1.89

3 . 1 4

t .57

0.629

6.29

0.629

3t4

0.629

6.29

3 .14

62.9

1 .57

236

15.7

6.29

12.6

1260

0.943

6.29

0.629

157

7.86

3t.4

0.0291

J

5

3

J

J

3

J

J

J

J

J

3

J

J

J

J

J

J

J

J

J

J

J

I

02^2/2013

02n2/2013

02/12/2013

02/r2120r3

02/t2/2013

02/12t20r3

02/12t2013

02/12/2013

02/12/2013

02^2/20t3

02112120t3

02/12t20r3

02/12/2013

02/t2t20t3

02/12t2013

02/t2/20r3

02/12/2013

02/12/2013

02/12/2013

02/12/2013

02/12/2013

02/12/2013

021t2/2013

02/12/2013

02/12/2013

02/14/2013 6010B

02/14/2013 60108

02/14/2013 6010B

02/14t2013 6010B

02114120t3 6010B

02tr4t2013 60108

021t412013 6010B

02^4/2013 6010B

02/t4/2013 6010B

02/14/2013 6010B

021t4/2013 60108

02/14t2013 60r0B

02/14/2013 60108

02/14/2013 6010B

02n4t2013 60108

02/14/2013 60108

02/14/2013 6010B

0211412013 6010B

02/14/20t3 60108

02/t4t2013 6010B

0211412013 6010B

02/t4/2013 60108

02/t4/2013 6010B

02/t4t2013 6010B

02/13/2013 747t4

U

U

U

E E E E E E E 6 E



wtu 264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

3 {tir i j i : :r;r : i i  i iq?I:ac /ri1<t1!1.::.>t a.}::}<!t +,:: ar :

WC-Hanford, Inc.

2620Fermi Avenue

tuchland WA,99354

Project: RC-189
Project Number: K4064

Project Manager: Joan Kessner
Reported:

02/19/2013 13:14

J1R8R7
1302002-12 (Soil)

Analyte

Reportrng
Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Metals by SW846 6000/7000 qeries
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Vanadium

Zinc

Mercury

6200

1.85

1.53

46.4

0.2s2

6 .16

0.616

6150

6.t4

9.01

15.8

25900

3.s8
4710

327

6 .16

9.05

1030

0.924

328

0.616

403

62.7

47.0

0.0300

15.4

1.85

3.08

1.54

0.616

6 .16

0.616

308

0.616

6 . r6

3.08

6r.6

1.54

231

15.4

6 .16

12.3

1230

0.924

6 .16

0.616

154

7.70

30.8

0.0300

mykg dry

m/kg dry

mg/ke dry

m/kg dry

mg/kg dry

mglkg dry

mdkg dry

mg/kg dry

mgkC dry

mg/kg dry

mg/kg dry

mgkg dry

me/ke dry

mdkg dry

mgkCdry

mg/kg dry

m/kg dry

mg/kg dry

mykC dry

mC/kC dry

mg/kg dry

mgkg dry

mg/kg dry

mC/kg dry

mg/kg dry

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302098

02/t2/2013

02/12/2013

02^2/20t3

02112t2013

02/12t2013

02/r2t2013

02/12t2013

02/12t2013

02/12t2013

02/12/2013

02/12/2013

02/12/2013

02/12/2013

02112120t3

02/12/2013

02/12/2013

02112/2013

02/12t2013

02n2/2013

02/12t2013

02/t2/2013

02/12/20t3

02/12/2013

02/12/20t3

02/1212013

U
B

B
U
U

J

3

3

3

3

J

J

J

J

3

J

3

J

J

3

J

J

J

J

J

I

02/r4t20r3 6010B

02/r4t2013 6010B

02/t4/2013 6010B

02/14120t3 6010B

02/14/2013 6010B

02/t4/2013 60108

02/14/2013 6010B

02/14/2013 6010B

02/14/2013 6010B

02/14/2013 6010B

o2n4/2013 6010B

02/14/2013 60108

02/14/2013 6010B

02/14/2013 6010B

02/14/2013 6010B

02/1412013 60108

02/14/2013 6010B

02/14/2013 6010B

02/14/2013 60108

02/14t2013 6010B

02/14/2013 6010B

02/t4t2013 60108

02/14/2013 6010B

02/14t20t3 60108

02/13/2013 747tA

U

B

B

U

U

E E E E E E E 6  1



wtu 264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford. Inc.

2620 Fermi Avenue

Richland WA" 99354

Project: RC-189
Project Number: K4064
Project Manager: Joan Kessner

Reported:

02/19/2013 13:14

- 
J1R8R8

1302002-13 (Soil)

Analyte

Reportrng
Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Metals bv SW846 6000/7000 series
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Vanadium

Zinc

Mercury

8390

2.02

2.72

65.3

0.274

6.73

0.673

7860

14.2

6.42

13.6

18000

4.33

4550

301

6.73

12.8

1600

l . 0 l

675

0.673

265

44.4

37.1

0.0317

mC/kg dry

mC/ke dry

mdkgdry

mgkg dry

mgkedry

mg/kg dry

mgkCdry

m/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mdkg dry

mg/kC dry

mgkg dry

mdkg dry

mC/kg dry

mdkg dry

mC/ke dry

mg/kg dry

mgke dry

mgkCdry

me/kedry

m/kg dry

m/kg dry

mykg dry

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302097

L302098

U
B

B
U
U

16.8

2.02

3.36

1.68

0.673

6.73

0.673

336

0.673

6.73

3.36

67.3

1.68

252

16.8

6.73

13 .5

1350

l . 0 l

6.73

0.673

168

8.41

33.6

0.0317

J

J

J

J

3

J

J

J

J

J

3

J

J

{

J

J

J

5

3

J

J

J

I

02/12/2013

02112/2013

02/12/2013

02/12120t3

02/r2t2013

02/12t2013

02^2/2013

02112/2013

02n2/2013

02/12120t3

02/12/2013

02/12/2013

02/t212013

02/12t2013

02/12/2013

02^2/2013

02/12/2013

02/t2/20t3

02/12/2013

02/t212013

02/12t2013

02/12/2013

02/12/2013

02112/2013

02/1212013

02n4/2013 6010B

02/14/2013 60108

02/L4t20t3 6010B

02/L4t2013 6010B

02/1412013 6010B

02/t4t2013 6010B

02/14/2013 60108

02/14/2013 6010B

02/14t2013 6010B

02tr4t2013 60108

0211412013 6010B

02/r4/20t3 60108

02/14/20t3 6010B

02/14/2013 6010B

02/L4t2013 60108

02/14/20t3 6010B

02/14/2013 60108

02n4t2013 6010B

02n4t2013 6010B

02/14/2013 60108

02114/2013 60108

02/L4t20t3 60108

0211412013 6010B

02/t4/20t3 6010B

02n3/2013 747t1.

U
B

U

E E E E E E E 6 ?



Wfu 264 Welsh Pool Road
Exton, PA 19341

Phone: 6f0-280-3000
Fax: 610-280-3041

i. rtt l::l:j:t :11 (tf,it!:..+t /\r i.irlii:i. l1:tij :J,i! :.1.\

WC-Hanford, Inc.
2620 Ferrni Avenue
Richland WA, 99354

Project: RC-189
ProjectNumber: K4064
Projeot Manager: Joan Kessner

Reported:

02/1912013 13:14

JIR8R9
1302002-14 (Soil)

Analyte

Reporting

Result and Qualifier Limit Unis Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Metals bv SW846 6000/7000 series
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

fron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Vanadium

Zinc

Mercury

9080

2.02

2.93

76.0

0.285

t.87

0.674

6970

13.9

6.98

17.4

21800

5.01

4690

318

6.74

12.8

1700

l . 0 l

724

0.674

298

52.1

46.3

0.0300

16.8

2.02

3.37

1.68

0.674

6.74

0.674

337

0.674

6.74

3 .37

67.4

r .68

253

16.8

6.74

13 .5

1350

l . 0 l

6.74

0.674

168

8.42

) J . I

0.0300

mglkg dry

m/kg dry

mdkg dry

m/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mykCdry

mdkg dry

mdkC dry

mg/kC dry

me/kg dry

mdkedry

mglkg dry

mdkg dry

mg/kC dry

mdkgdry

mC/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mdkg dry

mg/kg dry

mgkg dry

mg/kg dry

B

B

U

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L30209'�7

3 L302097

3 L302097

3 L302097

3 L302097

3 L3020g7

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

I L302098

02/12/2013

02/1212013

0211212013

0211212013

02^2/2013

02/12/2013

02/r2t2013

02/12t2013

02^2t20t3

02n2/2013

02^2/2013

02n2t20t3

02/t2t2013

02/12t2013

0211212013

02n2t2013

02/t2/2013

02/t2/2013

02^2/2013

021t212013

02/12t2013

02/12/2013

02/t2/2013

02n2/2013

02/t2t20t3

0211412013 60t08

02^4/2013 60108

02/14/2013 6010B

02/14/2013 60108

02n4120t3 6010B

02/L4t20t3 6010B

021t412013 60108

02n4/2013 6010B

02/14/2013 6010B

02/14/2013 6010B

02/14120t3 60108

02/14/2013 6010B

02n4/2013 6010B

02n4120t3 6010B

02/14t2013 6010B

02/L4/2013 6010B

02^4/2013 6010B

02/14t2013 60108

02/t4/20t3 6010B

02n4/2013 60108

02/L412013 6010B

02^4/2013 6010B

02n4120t3 60108

02/14/2013 6010B

02/13/2013 747tp^

U

U

E E E E E E E 6 f ,



Wffi* 264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc.
262OFermi Avenue
Richland WA" 99354

Project: RC-189
Project Number: K4064
Project Manager: Joan Kessner

Reported:

02/19/201313:14

-- - 'JIR8T0

1302002-r5 (Soil)

Anabte

Reportlng

Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Metals bv SW846 6000/7000 series
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Vanadium

Zinc

Mercury

9280

1.89

2.52

66.4

0.305

6.29

0.629

7060

10.4

7.88

17.5

23s00

5.12

4360

309

6.29

tt.2

1480

0.944

487

0.629

542

63.2

44.0

0.0297

mglkg dry

m/kg dry

mg/kg dry

mgkg dry

m/kg dry

mdkC dry

m/kg dry

me/kC dry

mg/kg dry

mdkg dry

mg/kg dry

mdkg dry

mgkedry

me/kgdry

mdkg dry

mgkg dry

mdkg dry

mglkg dry

mC/kC dry

mg/kg dry

mg/kg dry

mg/kg dry

mgkCdry

mdkg dry

mdkgdry

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

3 L302097

I L302098

02^2/2013

02tr2t2013

02n2t2013

02n2/2013

02/12/2013

02/12120t3

02/12/2013

02/12/2013

02/t2/20t3

02/t2/2013

02/12/2013

02/t2/2013

02/12/2013

02/L2t2013

02/12/2013

02/12120t3

02^2/2013

02/12/2013

02/12t2013

02n2/2013

02/12/2013

02/t2/2013

02/12t2013

02/12/2013

02/12/2013

U
B

B
U
U

15.7

1.89

3 . 1 5

r .57

0.629

6.29

0.629

3 1 5

0.629

6.29

3 .  l 5

62.9

1 .57

236

15.7

6.29

t2.6

1260

0.944

6.29

0.629

157

7.86

3 1 . 5

0.0297

o2n4/2013 6010B

02n4/2013 60108

02/14/2013 6010B

02/t4/20r3 6010B

02/14/2013 60t0B

021t4/20t3 6010B

02/14t2013 60108

021t412013 6010B

02tr4t2013 6010B

02114/2013 6010B

0211412013 6010B

02n4t20t3 6010B

02tr4/20r3 60108

02tr4/20r3 6010B

0211412013 6010B

02/14/2013 60108

02^4t20t3 6010B

02/14/2013 6010B

02/14/2013 6010B

02n4t2013 6010B

02/14/2013 6010B

02/t4/2013 6010B

02/14/2013 6010B

0211412013 6010B

02/13/20t3 74711^

U
B

U

E E E E E E E 6 +



Wfu 264 Welsh Pool Road
Exton.PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford. Inc.
2620Fermi Avenue
Richland WA" 99354

Project: RC-189
Project Number: K4064
Project Manager: Joan Kessner

Reported:

02119/2013 13:14

J1R8T1
1302002-16 (Soil)

Analyte

Reporting

Result and Qualifler Limit Unis Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Metals bv SW846 6000/7000 series
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Vanadium

Zine

Mercury

212

0.536

0.893

2.55

0.0447

1.79

0.179

31.4

0.179

1.79

0.893

579

0.927

2t.5

20.7

1 .79

5 . )  I

46.7

0.268

134

0.t79

44.7

0.319

1.39

0.0281

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mC/ke dry

mdkg dry

mg/kg dry

mg/kg dry

mg/kg dry

mdkgdry

mdkg dry

mg/kg dry

mglkg dry

mg/kC dry

mdkg dry

m/kg dry

mgke dry

mdkg dry

mg/kg dry

m/kg dry

mdkedry

mC/kg dry

me/kg dry

mClkCdry

mg/kC dry

I L302097

I L302097

I L302097

I L302097

I L302097

I L302097

I L302097

I L302097

I L302097

I L302097

I L302097

I L302097

I L302097

I L302097

I L302097

I L302097

I L302097

1 L302097

I L302097

I L302097

I L302097

I L302097

I L302097

I L302097

I L302098

02/12/2Q13

02^2/2013

02n2t2013

02/r2t20t3

02/12/2013

02112/2013

02n2/2013

02/L2120t3

02n2t2013

02/t212013

02/12t2013

02n2t20t3

021t212013

02t12/2013

02/12/20t3

02/t212013

02/12/2013

02/12/2013

02/12/2013

02/12t2013

02^2/2013

02/t2/2013

021t2120t3

02/12/20t3

02/12t2013

B
U
U
B
U
U
U

U
U
B
U

4.47

0.536

0.893

0.447

0.179

1 .79

0.179

89.3

0.179

t .79

0.893

17.9

0.447

67.0

4.47

1.79

3.57

357

0.268

t .79

0.179

44.7

2.23

8.93

0.0281

02tr4t20r3 6010B

0211412013 6010B

02/14t2013 6010B

02114/2013 6010B

02tr4/20r3 6010B

02n4/2013 6010B

02114120t3 60108

02/14t20r3 6010B

02/14/2013 6010B

02/14/2013 6010B

02/14/2013 6010B

02/14/2013 6010B

02/t4t2013 6010B

02114120t3 60108

02n4/2013 6010B

02/14/2013 6010B

021t4120t3 60108

02n4t2013 6010B

02114/2013 60108

02/t4/20t3 60108

02/t4/2013 60108

0211412013 6010B

02n4t2013 6010B

02/1412013 6010B

02/13/2013 74711.

U
U
B
B
U

E E E E E E E 6 S



%dtu 264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc.
2620Ferrni Avenue
Richland WA, 99354

Projecl RC-189
Project Number: K4064

Project Manager: Joan Kessner
Reported:

02/1912013 13:14

Metals by SW846 6000/7000 series - Quality Control

Lionville Laboratorv

Analyte Result and Qualifrers
Reporting
Limit

Spike Source %REC
Units Level Result %REC Limits RPD

RPD
Limit

Batch L302097 - SW 30508

Blank (L302097-BLKf ) Prepared: 02/12/2013 Analyzed: 02114/2013

Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

kon

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Vanadium

Zinc

4.90

0.588

0.980

0,490

0.196

r.96

0.196

98.0

0 .196

t .96

0.980

19.6

0.490

73.5

4.90

r .96

3.92

392

0.294

1.96

0.196

49.0

2.4s

9.80

4.90

0.588

0.980

0.490

0.196

r.96

0.196

98.0

0.196

1.96

0.980

19.6

0.490

73.s

4.90

1.96

3.92

392

0.294

1.96

0.196

49.0

2.45

9.80

mglkg wet

mg/kg wet

mg/kgwet

mg/kg wet

mg/kg wet

mg/kg wet

mg/kg wet

mg/kg wet

mglkg wet

mglkg wet

mg/kg wet

mglkg wet

mglkg wet

mglkgwet

mglkg wet

mg/kg wet

mglkg wet

mg/kg wet

mgikg wet

mg/kg wet

mg/kg wet

mglkg wet

mg/kg wet

mglkg wet

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U
' I

U

Duplicate (L302097-DUPf) Source: l3O2O02-01 Prepared: 02/12/2013 Analyzed: 02/14/2013

Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

7240

1.85

2 .17

58,6

0.299

6 .18

0.618

7330

8 .19

7.78

t7 . l

15.5

1 .85

3.09

1 . 5 5

0.618

6.  18

0.618

309

0.618

6.  18

3.09

mgkCdry

mgkgdry

mg/kC dry

mykg dry

mgkCdry

mg/kg dry

m/kg dry

mglkg dry

mg/kg dry

rnC/kg dry

mClkg dry

6850

1 . 7 6 U

1.93

49.5

0.275

5.85  U

0.585 U

7040

7.79

8.50

16.8

U

B

B

U

5

t2

t 7

8

20

20

20

20

20

20
)n

20

20

20

20

4

9

L

E E E E E E E 6 6



264 Welsh Pool Road
Exton. PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

! r l : : i

WC-Hanford, Inc.
2620Fenni Avenue
Richland WA"99354

Project: RC-189

ProjectNumber: K4064
Project Manager: Joan Kessner

Reported:

02/1912013 13:14

Metnfs by SWE46 6000/7000 series-: Qitality Control

Lionville Laboratory

Result and Qualifrers
Reportrng
Limit Units

Spike
I-evel

Source %REC
Result %REC Limits RPD

RPD
Limit

Batch L302097 - SW 30508

Duplicate (L302097-DUPI) Source: f302002-01 Prepared: 02/1212013 Analyzed: 0211412013

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Vanadium

Zinc

23300

3.67

4640

320

6 .18

10.  I

1290

0.927

3 3 1

0.618

4'�14

59.1

42.9

6 1 . 8

1 . 5 5

232

1 5 . 5

6 .  l8

12.4

t240

0.927

6.  l8

0 .618

1 5 5

7.73

30.9

mC/kg dry

mC/kg dry

mgkCdry

mClkg dry

mg/kg dry

mg/kg dry

mg/kC dry

mgkC dry

mg/kg dry

m/kC dry

mdkg dry

mdkg dry

mC/kg dry

25500

4.32

4470

3 1 6

s.85  U

9.64

1220

0.878 U

329

0.585 U

65.3

49.4

9

1 6

+

I

4

5

0.8

l 1

l0

t4

20

20

20
an

20

20

20

20
1 n

20
)n

20

20

Matrix Spike (L302097-MS1) Source: 1302002-01 Pt"p*"4, 02ll2lXl3 Aoulyt" t 02ll4

Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

kon

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

8710

15 .0

t6l

235

4.39

80.1

3.96

8560

26.0

47.7

34.7

23000

44.9

6540

391

80.6

50.6

3s90
t59

472

3.90

2550

13.9

t .67

2.78

r .39
0.555

5.55

0.555

278

0.555

5.5  5

2.78

55.5

r .39
208
13.9

5 .55

I  l . l

l l l 0

0.833

5.55

0.555

r39

m/kCdry 185.14 6850 1000* 75-125

melkedry 46.286 1.76U 33* 75-125

mC/kg dry 185.14 1.93 86 75-125

mykg dry 185.14 49.5 100 75-125

mC/kC dry 4.6286 0.275 89 75-125

mC/kC dry 92.571 5.85 U 87 75-125

mC/kC dry 4.6286 0.585 U 86 75-125

mg/kg dry 2314.3 7040 66* 75-125

mgkC dry 18.514 7.79 98 75-125

mC/kC dry 46.286 8.50 85 75-125

m/kg dry 23.143 16.8 78 75-125

mC/kg dry 92.571 25500 -2720* 75-125

mC/kC dry 46.286 4.32 88 75-125

m/kg dry 2314.3 4470 89 75-125

mg/kg dry 46.286 316 162* 75-125

mg/kg dry 92.571 5.85 U 87 75-125

mg/kg dry 46.286 9.64 89 75-125

mC/kg dry 2314.3 1220 102 75-125

mg/kg dry 185.14 0.878 U 86 75-125

m/kC dry 92.571 329 154* 75-125

mgkgdry 4.6286 0.585 U 84 75-125

mC/kg dry 2314.3 427 92 75-125

E E E E E E E 6 T



264 Welsh Pool Road
Exton, PA 1.9341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc.
2620 Fermi Avenue
Richland WA, 99354

Project: RC-189

ProjectNumber: K4064
Project Manager: Joan Kessner

Reported:

02/1912013 l3:r4

--*" Metals rySW846 6000l700trseries 'Qrrality Control

Lionville Laboratorv

Result and Qualifiers
Reporting
Limit

Spike Source %REC
tjnils L'evel Result %REC Limits RPD

RPD
Limit

Batch L302097 - SW 30508

Matrix Spike (L302097-MS1) Source: 1302002-01 Preper.ed,:02112/2013 Analyzed;02/1412013

Post Spike (L302097-PS1) Source: 1302002-01 Prepxed':02/1212013 Analyzed:02114/2013

Vanadium

Zinc

Aluminum

Antimony

Calcium

kon

Manganese

Silicon

102

86.3

127000

279

125000

362000

5770

9120

6.94

27.8

mc/kg dry 46.286 6s.3 79 75-r2s

m/kg dry 46.286 49.4 80 75-r2s

ve/L 66000 70300 86 75-l2s

ug[- 300.00 -3.46 94 75-125

ngL 62400 72200 85 75'125

trugL 126000 261000 80 75-125

ugL 3000.0 3240 84 75-125

ulC/L 6300.0 3370 91 75-125

Reference [302097-SRM1) Prepared: 0211212013 Analyzed: 02114/2013

Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

kad

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Vanadium

Zinc

9900

45.3

il3

291

105

8 1 . 1

224

3290

82.0

161

265

8450

185

8190

958

z J )

224

14600

189

562

82.8

9420

108

199

14.4

1 .73

2.88

t.44

0.577

5.77

0.577

288

0.577

5.77

2.88

57.7

1.44

216

14.4

5 .77

1 1 . 5

I  1 5 0

0.865

5.77

0.577

144

7.21

28.8

mglkg wet 6670.0

mglkg wet 53.000

mg/kg wet 114.00

mg/kg wet 307.00

mglkg wet 108.00

mglkg wet 85.100

mg/kg wet 225.00

mg/kg wet 3360.0

mg/kg wet 77.200

mg/kg wet 166.00

mg/kg wet 271.00

mg/kg wet 8420.0

mglkg wet 190.00

mg/kg wet 8570.0

mg/kg wet 965.00

mg/kg wet 235.00

mg/kg wet 221.00

mg/kg wet 14400

mg/kg wet 187.00

mg/kg wet 807.00

mg/kg wet 83.500

mg/kg wet 9730.0

mglkg wet 98.700

mglkg wet 199.00

148 0-200.89

85 0-23s.8

99 82.8-rl7.s4

9s '19.8-120.2

97 82.8-117.6

95 67.s-132.8

99 83.6-116.4

98 83.3-116.9

106 73.3-126.4

97 80 .7-118.7

98 80 .8- l19 .2

100 78.6-12r.r

98  81 .6-118.4

96 83.2-t16.7

99 69.3-130.5

99 76.2-123.8

102 79.6-120.8

l0 l  81 .9- l l8 . l

101 75.9-124.6

70 0-219.3

99 82.7-l l7.r

97 82.5-117.2

109 75.9-123.6

100 78.4-121.6
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wtu 264 Welsh Fool Road
Exton. PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

Metals by SW846 6OS0/7000 set'ies- Quatity Control

WC-Hanford. Inc.
2620Fermi Avenue
Richland WA, 99354

Project: RC-189

ProjectNumber: K4064
Project Manager: Joan Kessner

Reported:

0211912013 13:14

Lionville Laboratorv

Analyte
Reoortine Spike Source %REC RPD

Result and Qualifiers Lifiit 
- 

Units L-evel Result %REC Limits RPD Limit

Batch L302098 - SW 7471A Prep

Blank (L302098-BLKI) Prepared: 02/ l2l20l3 Analyzed: 02/ 13 /2013
0.0273 U 0.0273 mg/kg wet

Duplicate (L30209S-DIJPf) Source: 1302002-01 Prepared: 02ll2l2oll Analy1ct!02/13!2013
0.0289 U 0.0289 mC/kC dry 0.0259 U

Matrix Spike (L30209S-MS1) Source: 1302002-01 Prepared: OZrctZOn A""tyt"at OZttZ
0. t75 m/kC dry 0.14373 0.0259 U 122 75-125

Prepared: 02112/2013 :02/13/2013
mg/kg wet 1.2900 104 62.6-138

Mercury

Reference
0.0281

E E E E E E E 6 +



Lionville Laboratory

SAMPLE DIGESTION RECORD

Logbeok #:

/ Uadigested (circle oue)

Balance Cal Veri-fication: NA
Temp:
BLOCK ' @ '

t . i

(circle one)

Pigestion Batch #:
Dateflime Initiated:
Datefltrne Completed:

AnalYst:
Matix (circle):

Method (circle one): 30054 30104 @ zoa.7 1.:rss4)
pllllurbidiqc N/A for Solids.
NOTE: All temoeratures are recorded as corrected

HNO3
HCI
Hzoz
1:l HNO:
1: l  HCl

Rlroup\QA\SOP\

Signed\SPnMehls Digcstioa log-doc

File iD#:

Data Review By/Date:
. L q

Ml4te
@rqwr€

Page#:

E E E E E E E T E 64
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Lionville Laboraforv MERCURY PREPARATION

Analyst
Date
Start
End T'ime/Temp:

are recorded as corrected

Reviewed By/Date:

Water Matix Spiking
"u uoot +-[48 - for std traceabitity hformation

dlur LCS Spiking Concentration: 1.0 pg/ml

Page#:

ffiE
E E E E E E E T  1

Instrument p, #GI11
# Inv

Prep Batch:
worksheet 'ftCOAl" L
SOP No.
BLOCK

3;oo,gtT- ot-

ME-HgCVAA-PIepO910



Lionvilie Laboratow MERCURY PREPARATION

Analyst:
Date
Start Tline/Temo:
End Time/Temp:

NOTE: AII are recorded as corrected

Prep Batch:
Worksheet:

SOP No.
BLOCK

toqooot<* /l?3
LsdzdtE 

-

ffroa'al
Instrument lD:

\30'1.0H- 0

Reviewed ayn^tu: fup*411

for std traceability hformation
Water Matrix Spiking Solution

dfHr LCS Spiking Concentration: 1.0 pg/ml

Page #:

*€#EE5=
E E E E E E E T ?

ME-HgCVAA-hepo9l0



WET CHEMISTRY
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Analytical Report for Wet Chemistry

Lionville Laboratory, PADEP Lab ID# 15-00009
264 Welsh Pool Road

Exton. PA 19341
Phone: 610-280-3000

Fax: 610-280-3041

WC-Hanford, Inc.
2620Fermi Avenue
Richland WA, 99354

Project: RC-189

ProjectNumber: K4064
Project Manager: Joan Kessner

Reported:

02/1512013 13:29

Sample ID Laboratory ID Matrix Date Sampled Date Received

JIR8P6

JIR8P7

JIR8P8

JIR8P9

JlR8RO

JIR8RI

J1R8R2

JIR8R3

JIR8R4

JIR8R5

JIR8R6

JIR8R7

JIR8R8

JIR8R9

JIRSTO

JlR8TI

1302002-01

t302002-02

1302002-03

1302002-04

1302002-05

1302002-06

1302002-07

1302002-08

1302002-09

1302002-10

1302002-l I

t302002-12

1302002-13

1302002-14

t302002-t5

1302002-16

Soil

Soil

Soil

Soi l

Soi l

Soil

Soi l

Soil

Soil

Soi l

Soi l

Soil

Soil

Soil

Soil

Soi l

0u30/20t3

0U30t20t3

ou30/2013

0113012013

01t30/2013

0t/30/2013

oU30/2013

0u3012013

0y30/2013

01130/2013

0U3012013

0U30/2013

0v30/2013

01t30t2013

0y3012013

0t/3012013

t  1 : 1 6

l l : 1 0

ll:02

l0:58

10:54

ll:.21

l0 :51

l0:40

l0:45

l0:35

l0:26

l0 :31

1l :12

I  l :06

l0 :51

I  l : 1 9

02101/2013 09:50

0210112013 09:50

0210112013 09:50

02lQrl20l3 09:50

0210112013 09:50

0210112013 09:50

0210112013 09:50

0210112013 09:50

02loll20l3 09:50

02101/2013 09:50

02101/2013 09:50

0210112013 09:50

0210112013 09:50

02/0112013 09:50

02/0112013 09:50

02/0112013 09:50

E E E E E E E T +
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?64 Welsh Pool Road
Exton, Penn*ylvania 1$341

Phone {610} 280-3000
Fax {610) 280-3S41

Case Narrative

Client: WC-HANFORD RC-189 K4064
LVL#: 1302002

INORGAIIIC NARRATIVE

1 .

2.

5 .

6.

7.

8.

9.

10 .

3 .

4.

Date Receii'ed: 02,O1-{3 
' '

This narrative covers the analyses of 16 soil samples.

The samples were prepared and analyzed in accordance with the methods indicated on the data

surnmary report. Results for soil or solid pH are measured in water at 25"C unless otherwise

specified.

Lionville Lab (LvL) is NELAP accredited by the State of Pennsylvania. For a complete list of

accrediting authorities and the conesponding analytes/methods, please contact your Project Manager.
LvL certifies that all test results meet the requirements of NELAC with any exception noted in the

following statements.

Sample holding times as required by the method and/or contract were met.

The results presented in this report are derived from samples that met LvL's sample acceptance
policy.

The method blanks were within the method criteria.

The Laboratory Control Samples (LCS) were within the laboratory control limits.

The matrix spike recoveries were within the 75-I25Yo control limits.

The replicate analyses were within the20Yo Relative Percent Difference (RPD) control limit.

Results for soil samples are reported on a dry weight basis.

I certiff that this sample data package is in compliance with SOW requirements, both technically and

for completeness, other than the conditions detailed above. The Laboratory Manager or a designee,
as verified by the following signature, has authorized release of the data contained in this hard copy
package.

Laboratory Manager
Lionville Laboratory

njp\i02-002

Theresultspresentedinthisreportrelateorrlytothemalyticaltestingandconditionsofthesmplesatreceiptmdduringstorage.Allpagesofthisreportmehtegdp���� � � � � �
data. Therefore, this report should only be reproduced in its entirety of 16 pages.

E E E E E E E T S
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Lionville Laboratory, PADEP Lab ID# 15-00009
264 Welsh Pool Road

Exton, PA 19341
Phone: 6f0-280-3000

Fax: 610-280-3041

WC-Hanford, Inc.
2620 Fermi Avenue
Richland WA" 99354

Project: RC-189
ProjectNumber; K4064
Project Manager: Joan Kessner

Reported:

0211512013 13:29

U

D

Notes and Definitions

Analye included in the analysis, but not detected

Results reported from a dilution; related reporting limits are elevated due to the presence of an interference or a high target value.

Value outside QC acceptance criteria

Analt'te DETECTED

Analyte NOT DETECTED at or above the reporting limit

Not Reported

Sample results reported on a dry weight basis

Sample results reported on a wet weight basis

Relative Percent Difference

Limit of Detection (LOD): the minimum estimated concentration of a target analyte that can be detected reliably. Concentrations at
the LOD or between the LOD and LOQ are flagged estimated with either a'J'qualifier or client-specific qualifier.

Limit of Quantitation (LOQ): the minimum concentration of a target anall'te that can be quantified reliably

DET

ND

NR

Dry

Wet

RPD

LOD

LOQ

E E E E E E E T 6



Wffi*
Lionville Laboratory, PADEP Lab ID# f5-00009

264 Welsh Pool Road
Exton. PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

4 {r:|c..! l:b!jil*t} l,!,.*y?i:.r: ar}:iy:r::r:r.

WC-Hanford. Inc.
262OFermi Avenue
Richland WA" 99354

Project: RC-189

ProjectNumber: K4064
Project Manager: Joan Kessner

Reported:

02/1512013 13:29

Wet Chemistry

nville Labora

J1R8P6 (1302002-01) Soil

ToSolids

Nitrate/Nitrite as N

Hexavalent Chromium

PII

J1R8P7 (1302002-02) Soil

91.5

0.82

0.22 u
8.79

0.1 % bv weight

0.1 I 0.53 nc/kc dry

0.22 0.55 me/ke drY

0.10 pHUnits

L302030 0210412013 15:33 02/0412013 15:33 SM2540G

L302100 0211112013 08:00 02111/2013 10:58 EPA353.2

L302099 0211212013 13:25 0211412013 15:30 SW8467196A

L302047 0210512013 l1:51 0210512013 11:51 SW846 9045D

%oSolids

Nitrate/Nitrite as N

Hexavalent Chromium
plr

JIR8P8 (1302002-03) Soil

91.7

0.65

0.22 u
8.85

0.1 % by Weight

0.10 0.50 mc/kc dry

0.22 0.55 n9ke dry

0.10 pH Units

L302030 02/04/2013 15:33 0210412013 15:33 SM2540G

L302100 0211112013 08:00 02111/2013 10:59 EPA353.2

L302099 0211212013 14:50 02/1412013 15:30 SW846 71964

L302047 02/05/2013 12:00 02/0512013 12:00 SW8469045D

I

I

I

I

ToSolids

Nitrate/Nitrite as N

Hexavalent Chromium
pH

J1R8P9 (1302002-04) Soil

88.3

s.14

0.23 U
7.27

0.1 % bv weight

0.1 I 0.54 mc/kc dry

0.23 0.57 mc/kc dry

0.10 pH Units

0210412013 15:33 02/041201.3 15:33 SM2540G

02llll20l3 08:00 02111/2013 l1:01 EPA353.2

02/1212013 14:50 02/1412013 15:30 SW846 7196,{

02/0512013 12:03 02/05/2013 12:03 SW846 9045D

I L302030

I L302100

1 L302099

1 L302047

ToSolids

Nitrate/Nitrite as N

Hexavalent Chromium

pH

J1R8R0 (1302002-05) Soil

88.2

34.9

0.23
8.r1

D

U

0.1 % bv weight

0.55 2.'74 me/ke drY

0.23 0.57 ms&c dry

0.10 pH Units

L302030 0210412013 15:33 0210412013 15:33 SM2540G

L302100 0211112013 08:00 0211112013 1l:32 EPA353.2

L302099 0211212013 14:50 02114/2013 15:30 SW846 71964

L302047 02/0512013 12:06 02/O512013 12:06 SW8469045D

I

5

I

t

%oSolids

Nitrate/Nitrite as N

Hexavalent Chromium
pH

83.9

1.58

0.24 u
8.46

0.1 % by Weight

0.12 0.59 nc&c dry

0.24 0.60 mc/kc dry

0.10 pH Units

L302030 02/04/2013 15:33

L302100 02/11 12013 08:00

L302099 02/1212013 14:50

L302047 02/05/2013 12:08

02/O41201315:33 SM2540G

02/1112013 1l:03 EPA353.2

0211412013 15:30 SW846 7196,4.

0210512013 1.2:08 SW846 9045D

E E E E E E E T T



wtu Lionville Laboratory, PADEP Lab ID# 15-00009
264 Welsh Pool Road

Exton, PA 19341
Phone: 6f0-280-3000

Fax: 610-280-3041

WC-Hanford, Inc.
2620Fermi Avenue
Richland WA.99354

Project: RC-189

Project Number: K4064
Project Manager: Joan Kessner

Reported:

02/15/2013 13:29

Wet Chemistry

JlR8Rl (1302002-06) Soil

T"Solids

Nitrate/Nitrite as N

Hexavalent Chromium

pH

J1R8R2 (1302002-07) Soil

93.8

0.82

0.21 u
8.92

0.1 % bv weight

0.10 0.51 mgkc dry

0.21 0.53 nc/kc dry

0.10 pH Units

L302030 0210412013 15:33 02/04/2013 15:33 SM2540G

L302100 0211112013 08:00 02/11/2013 11:04 EPA353.2

L302099 0211212013 14:50 0211412013 15:30 SW846 7196,4.

L302047 0210512013 l2:11 0210512013 12:11 SW846 9045D

I

I

I

I

ToSolids

Nitrate/1.{itrite as N

Hexavalent Chromium
pH

J1R8R3 (1302002-08) Soil

92.5

1.13

0.22 u
8.66

0.1 % bY Weighl

0.1 I 0.55 mc/kc dry

0.22 0.54 ns&c dry

0.10 pH Units

I L302030 0210412013 15:33 02104/2013 15:33 SM2540G

I L302100 02llll20l3 08:00 02/tl/2013 11:05 EPA353.2

I L302099 02112/2013 14:50 02114/2013 15:30 SW846 7196A

I L302047 0210512013 12:13 02105/2013 12:13 SW846 9045D

T"Solids

Nitrate/Nitrite as N

Hexavalent Chromium
pH

JIR8R4 (1302002-09) Soil

92.2

0.57

0.22 u
8.92

0.1 % by weight

0.1I 0.53 me/kc dry

0.22 0.54 nc/kc dry

0.10 pHUnits

L302030 0210412013 15:33

L302100 0211112013 08:00

L302099 02/12/2013 14:50

L302047 02105/2013 12:16

02/04/2013 \5:33 SM2540G

02/11/2013 ll:07 EPA353.2

0211412013 15:30 SW846 71964

02/05/2013 12:16 SW846 9045D

I

I

I

I

ToSolids

Nitrate/f{itrite as N

Hexavalent Chromium
pH

JlR8R5 (1302002-10) Soil

90.1

1.67

0.22 u
8.81

0.1 % by weight

0.1 I 0.54 mc/kc dry

0.22 0.55 mc/kc dry

0. l0 pH Units

1 L302030 02/0412013 15:33 0210412013 15:33 SM2540G

I L302100 02/11/201308:00 02l t l l201311:10 EPA353.2

I L302099 0211212013 14:50 02/14/2013 15:30 SW846 7196A

I L302047 0210512013 12:20 02/05/2013 12:20 SW846 9045D

ToSolids

Nitrate/l{itrite as N

Hexavalent Chromium
pH

89.7

1.01

0.22 u
8.61

0.1 % by Weight

0.I I 0.56 mc/kc dry

0.22 0.56 mc/kc dry

0. l0 pH Units

I L302030 0210412013 15:33 02104/2013 15:33 SM2540G

I L302100 02111/2013 08:00 02llll2013 11:11 BPA353.2

I L302099 0211212013 14:50 02114/2013 15:30 SW846 71964

I L302047 0210512013 12:26 02/0512013 12:26 SW846 9045D

E E E E E E E T E



Lionville Laboratory, PADEP Lab tD# 15-00009
264 Welsh Pool Road

Exton, PA 19341
Phone: 610-280-3000

Fax: 610-280-3041
a1 :a.j!.tt<.,l.t t'J1r,lla* l:r:l/:ia:! Cix*'ia:':i:r.

WC-Hanford, Inc.

2620Fermi Avenue
Richland WA, 99354

Project: RC-189

Project Number: K4064
Project Manager: Joan Kessner

Reported:

021151201313:29

Wet Chemistry

J1R8R6 (1302002-11) Soil

T"Solids

Nitrate/Nitrite as N

Hexavalent Chromium

pH

J1R8R7 (1302002-12) Soil

88.4

0.93

0.23 u
8.79

0.1 % bY weight

0.1 I 0.57 ms/kc dry

0.23 0.57 nc/kc dry

0.10 PH Units

1 L302030 0210412013 15:33

I L302100 02111/2013 08:00

1 L302099 0211212013 14:50

1 L302047 02/0512013 12:29

0210412013 15:33 SM2540G

02lll/2013 1l:13 EPA353.2

0211412013 15:30 SW846 71964

0210512013 12:29 SW846 9045D

ToSolids

Nitrate/Nitrite as N

Hexavalent Chromium

pH

JlR8R8 (1302002-13) Soil

93.6

0.54

0.21 u
8.94

0.1 % by Weight

0.10 0.50 mc/kc dry

0.21 0.53 mc/kc dry

0. l0 pH Units

L302030 0210412013 15:33

L302lO0 02111 12013 08:00

L302099 02112/2013 14:50

L302047 02/0512013 12:33

02/0412013 15:33 SM2540G

0211112011 11:14 EPA353.2

02/1412013 15:30 SW846 71964

0210512013 12:33 SW846 9045D

%oSolids

Nitrate/l',litrite as N

Hexavalent Chromium

pH

JlR8R9 (1302002-14) Soil

81.1

2.04

0.25 U
8.51

0.1 % bY weight

0.1 I 0.54 nc/kc dry

0.25 0.62 mc/kc dry

0.10 PH Units

02lO4n0B $33 02/0412013 15,,33 SM2540G

02111/2013 08:00 02111/2013 1l:15 EPA353.2

02112/2013 14:50 02/1412013 15:30 SW8467196A

02/0512013 12,.37 0210512013 12:37 SW846 9045D

I

I

I

I

L302030

L302100

L302099

L302047

ToSolids

Nitrate/Nitrite as N

Hexavalent Chromium

pH

JlR8T0 (1302002-15) Soil

85.6

5.40

0.23 u
8.35

0.1 % bY Weight

0.10 0.52 mgkc dry

0.23 0.58 mc/kc dry

0.10 PH Units

0210412013 15:33 02104120'13 15:33 SM2540G

0211112013 08:00 02lll/2013 ll:16 EPA353.2

0211.2/2013 16:35 02/1412013 15:30 SW846 7196.4

02/0512013 12:41 02105/2013 12:41 SW846 9045D

I

I

I

1

L302030

L302100

L302099

L302047

ToSolids

Nitrate/Nitrite as N

Hexavalent Chromium

pH

91.7

2.07

0.22 u
8.75

0.1 % by Weighl

0.1 I 0.54 mc/kc dry

0.22 0.55 mdkc dry

0.10 PH Units

L302030 0210412013 15:33

L302100 0211112013 08:00

L302099 02112/2013 16:35

L302047 0210512013 12:44

02104/2013 15:33 SM2540G

02llll20l3 11:17 EPA353.2

0211412013 15:30 SW846 7 l96A

0210512013 12:44 SW846 9045D

E E E E E E E T +



Lionville Laboratory, PADEP Lab ID# 15-00009
264 Welsh Pool Road

Exton. PA 19341
Phone: 610-280-3000

Fax: 610-280-3041

WC-Hanford, Inc.

2620Fermi Avenue
Richland W1^.99354

Project: RC-189

Project Number: K4064
Project Manager: Joan Kessner

Reported:

021151201313:29

Wet Chemistry

Lionville

Result and Qualifier LOD LOQ Units Dilution Batch

J1R8Tl (1302002-16) Soil

0.1 % by Weight L302030 02/0412013 15:33 0210412013 15:33 SM2540G

E E E E E E E E E



Lionville Laboratory, PADEP Lab ID# 15-00009
264 Welsh Pool Road

Exton, PA 19341
Phone: 610-280-3000

Fax: 610-280-3041

WC-Hanford, Inc.
2620Fermi Avenue
Richland WA, 99354

Project: RC-189

ProjectNumber: K4064
Project Manager: Joan Kessner

Reported:

0211512013 13:29

Wet Chemistry - Quality Control

Lionville Laboratory

Result and Qualifiers LOD LOQ Units
Spike
Level

Source T.REC
Result %REC Limits RPD

RPD
Limit

Batch L302030 - %" Solids

Duplicate
o/oSolids

1302002-01 Prepared &

9.1 %byWeight

:0210412013 15:33
9 1 . 5

Batch L302047 - Default Prep GenChem

-DTJPI Source: 1302002-01 Prepared & zed'.02105/2013

0.10 pH Units

pH

pH

Reference (L302047-SRMI Prepared & Analyzed: 02105 12013 12:23

0.10 pH Units 10.000 99.9 99-101pH 9.99

Reference (L3020 :0210512013 13:00

3.97 0.10 pH Units 4.0000 99.2 99-101

Reference (L302047-SRM3) Prepared & Analyzed:0210512013 13:.23

r0.0 0.10 pH Units 10.000 100 99-101

Batch L302099 - D"fuult P."p G"tCh*

Blank (L302099-BLKI Prepared: 02/ l2l20l3 13 :25 Analyzed:024!/20p l:!9

Hexavalent Chromium 0.20 u 0.20 0.50 mg/kg wet

LCS BSI

Hexavalent Chromium

021 l2l2ol3 13'.25 Analyzed: 021 | 412013 15:30

3.86 0.20 0.50 mg/kg wet 4.0000

LCS (L302099-BS2) Prepared: 02112/2013 13.,25 Analyzed:0211412013 15:30

l 0 l 0  D 20.0 50.0 mg/kg wet 1036.8 98 80-120
Hexavalent Chromium

E E E E E E E E  1



Lionville Laboratory, PADEP Lab ID# 15-00009
264 Welsh Pool Road

Exton, PA 19341
Phone: 610-280-3000

Fax: 610-280-3041

WC-Hanford, Inc.
2620Fermi Avenue
Richland WA,99354

Project: RC-189

ProjectNumber: K4064
Project Manager: Joan Kessner

Reported:

0211512013 13:29

Wet Chemistry - Quality Control

Lionville Laboratory

Anabte Result and Qualifiers LOD LOQ Units
Spike
L^evel

Source %REC
Result %REC Limits RPD

RPD
Limit

Batch L302099 - Default Prep GenChem

Duplicate (L302099-DUPI) Source: 1302002-01 Prepared: 0211212013 13:25 Analyzed: 0211412013 15:30

Hexavalent Chromium 0.22 U 0.22 0.55 m/kg dry 022U 20

Matrix Spike (L302099-MS1) Source: 1302002-01 Prepared: 0211212013 13:25 Analyzed: 0211412013 15:30

Hexavalent Chromium 3.41 0.22 0.55 m/kg dry 4.3694 0.22U 78 75-125

Matrix Snike 0302099-MS2) Source: f302002-01 Prepared: 02/12/2013 13'.25 Analyzed:0211412013 15:.30

Hexavalent Chromium 1130 D 2t.g s4.6 m/kg dry 1238.1 0.22U 9l 7s-lzs

Batch L302100 - Default Prep GenChem

Blank (L302100-BLKI) Prepared: 02/lll20l3 08:00 Analyzed:I2llll20l3 10:57

Nitrate/Nitrite as N 0 . 1 0  u 0.10 0.50 mglkg wet

LCS 0302100-BSl) Prepared: 02/ll/2013 08:00 Analyzed:l2llll20l3 10:.56

Nitrate/Nitrite as N 5.39 0.10 0.50 mg/kg wet 5.0000 108 90-110

Duoficate &302100-DUP1) Source: 1302002-01 Prepared: 02/lll20l3 08:00 Analyzed:02llll20l3 ll:19

Nitrate/Nitrite as N 0.87 0.1I 0.54 m/kg dry 0.82

Matrix Spike [302100-MSl) Source: 1302002-01 Prepared: 02llll20l3 08:00 Analyzed:02llll20l3 ll:31

Nitrate/Nitrite as N 5.58 0.10 g.st m/kc dry 5.1493 0.82 92.s 7s-r2s

E E E E E E E E ?
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