SAF-RC-233
100-1U-2 & 100-1U-6 Remaining
Waste Sites — Soil In-Process
FINAL DATA PACKAGE

COMPLETE COPY OF DATA PACKAGE TO:

Kathy Wendt H4-21 KW 3/18/13
INITIAL/DATE
COMMENTS:
SDG K4062 SAF-RC-233
Rad only M chem only Rad & Chem
4| Complete Partial

Sample Location:  600-379



12 March 2013

Joan Kessner
WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, WA 99354

Subject: Analytical Data Package
Dear Ms. Kessner:

Enclosed are the hard copy analytical reports for the batch number/fraction indicated (marked
X) in the following table:

LvLI Batch # 1302014
SDG # K4062
SAF # RC-233
Date Received 02/01/13
# Samples 1
Matrix SOIL
Volatiles
Semivolatiles
Pest/PCB
Glycols
DRO/KRO/GRO X
PAHs X
Herbicides
Metals X
Inorganics

The electronic data deliverable (EDD) has been emailed. If you have any questions, please
don’t hesitate to contact me at (610) 280-3012.

Sincerely,

Lionville Laboratory
Division of, Eberline Analytical Corporation

Oriette S. Jghnson
Project Manager

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this report are
integral parts of the analytical data. Therefore, this report should only be reproduced in its entirety of é@ pages.

RAGROUP\PM\ORLETTEHanford\Data\B_ltrs. DOC
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Lionville Laboratory Use Only

Do 2014 .

B

Custody Transfer Record/Lab Work Request s/ o \.__ L ,,QF

FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS

Division of Eberline Analytical Corporation

%) D

client__ L/ C \v\vwﬁ.\w\mﬂ\wmm\ SAFH# K C-233

Refrigerator # 2 2

o A

p—1

Est. Final Proj. Sampling Date

Project#

Project Contact/Phone#

TAT \O\U%

Lionville Laboratory Project Manager

ac 1/ STD

Del

Liquid
#Type Container

Solid

/46

L

(f

1AG

Liquid
Volume

Solid

\mﬁ

Date Due QQ (\\&‘\\m

Dats Rec'd NQ\N.\ \( \.m

Preservatives

ORGANIC

INORG

ANALYSES - >
REQUESTED

Zm

VOA

BNA

Al

Pirs || B

o &

Ted (4L
B

i¢r3

MATRIX

Matrix
CODES:

Lab
1D

Chosen

W Water (v}

WW Waste Water
GW Groundwater
WST Waste

Cllent ID/Description

WI Wipe
S0 Solid

MS | MSD

~=— | Herb

Lionville La

boratory Use Only

Time
Collected

Date

Matrlx Collected

Hio

7S

W

Wi

S Soll
SL Sludge

TARD 3

o

oL,

/2851230

X1v20/mo

Xl -

SE Sediment
PC Paint Chips

O Ot
NAL Non-Aqueous

Liquid
L Leachate
A Air

T Tissue
F Fish

Speelal Instructions:

Speclal Instructions:

o Ry 2442\ TOLL METs dre deagd and fo/dS
METHLS = HS1+ B, My, S o 72 2 _
.3,
. 4,
5.
6.
Relinquished Recelved Date Time Relinquished Recelived Date Time Relinquished Received Date Time
by Z by by by by by
N..\ ~d nw.v«w.ﬂv
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-233-009 _vamﬂ Loof 1
Collector A% 1-2°7'2 Company Contact Telephone No. Proiect Coordinator X
BrivketteRA. DUAIW WA A Joan Kessner 500-375-4688 KESSNER, JH Price Code  8C -Data Turnaround
Proiect Designation Samnling Location SAF No. 15 Um—%m
100-IU-2 & 100-IU-6 Remaining Waste Sites - Soil In-Proce 600-379 RC-233
Ice Chest No. Field Logbook No. COA Method of Shipment
RCC-08 -0298 EL-1666 0603792600 Jﬁﬂ& MJIJN
Shipped To Offsite Pronertv No. - Bill of Lading/Air Bill No. .
EBERLINE SERVICES{LIONVILLE ) A 12073 M\g 05 b C
POSSIBLE SAMPLE HAZARDS/REMARKS
; . . . ol . . Cool 4C N Cool 4C Cool 4C
May contain hazardous substances at levels that present visk to Preservation 00 one o0 00
humans and/or the environment
. G/P aG aG aG
. . Type of Container
Special Handling and/or Storage N ; N ;
Maintain preservation as indicated in header No. of Container(s)
125mL 125mb 125mL 125mL
Volume
Seeitem (1) in |Seeitem (2)in | TPH-Diese! | PAHs- 8310
Special Special Range -
SAMPLE ANALYSIS Instructions. | Instructions. WTPH-D +
Sampie No. Matrix * Sample Date Sample Time
JIRDS! solL 12a(3 1230 X X X o
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS - - Matrix *
oved Fio Date/Time - Received By/Stored In Date/Time ** Please leach and hold TCLP until directed to run analysis by Joan Kessner S=Soil
s&_ N\|\ [Z7B 22 .@t(a&b o o= tl2s]r e I25® | (1) 1CP Metals - 6010TR (Client List) {Aluminun, Antimony, Arsenic, Barium, Beryllium, Boron, SR
quished W<\Wnso<o Date/Time _&Lm. o&:\»\, Date/Time ¢ 2] Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Molybdenum, St=Sludge
w UVO?U ~No- 12 o ) /34 Ma\ Nickel, Potassium, Silicon, Silver, Sodium, Vanadiuy, Zinc}; Mercury - 7471 - (CV) {Mercury} W e Water
Date/Time /2087 Dat \.m (2) Metals by ICP (TCLP) - 1311/6010 -{Arsenic, Bartthy, Cadmium, Chromium, Lead, Selenium, W“mq_
.&% ate/Time Received w\\wsag In ate/Time Silver); Mercury (TCLP) - 1311/7470 (M&VHEWED A s
\é\ Q\v\ /~30-43 113 M.! \H\ g m P \ . mw< DL=Dru Liquids
Waumi shei %—os& From Date/Time ) Received w<\m88a In § Date/Time ﬂwﬁwﬁ
2: 0 VicoR HepnAndez -+ o550 i pAT -
Relinquished By/Removed From Date/Time Received By/Stored In Date/Time ] —30-I> X=Othet
Retinquished By/Removed From Date/Time Received By/Stored In Date/Time fkﬁ!.ek. ;
LABORATORY | Received By Title Date/Time
SECTION
FINAL SAMPLE |{ Disposal Method Disposed By Date/Time
DISPOSITION

WCH-EE-011
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CLIENT, &/C /" %ﬁ
Pro_)c@?SOW/Release# /f -

Lionville Laboratory
SAMPLE RECEIPT CHECKLIST (SRC)

Date: 4~ / - L3

Sample Custodian:

LyL Batch#: 527,2.,4/7Z

NOTE: EXPLAIN ALL DISCREPANCIES

1. Samples Hand Deliveredior Shipped?

2. Custody Seals on coolers or shipping
containers intact, signed & 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 and easily accessible?

5. Samples received cooled or ambient?

How was the temperature taken?

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

6. Custody seals on sample containers intact,
51g1<:d and dated?

7. COC (Client & LvL) signed & dated?
8. Sample containers are intact?

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

0. All sample label information matches COC?

11. Samples 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,
Non-Halogenated VOAs (Alcohol/Glycol)
free of headspace?

14. QC stickers placed on bottles designated
by client?

15. Shipment meets LvL Sample Acceptance
Policy? (Identify all bottles that do not meet

the policy, which is on the reverse of this page.)

16. Project Manager contacted concerning any
discrepancies?

Person Contacted

—£0%)

A\ 5\

Temp < '30

O Yes

I No

I No

O No

°C

[ Temp. Blank

O No

O No

O No
O No

O No
O No

O No

O No

O No
ONo .

0 No

0 No

B No

O No

Date

aiing 7% S50 7_9 7

3 No Seals

Comments:

Cooler # RCC "O?"' Z)Rgl

E1 Other (Specify):

E] No Seals

ON/A

SR-002-A-0113
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-233
2620 Fermi Avenue Project Number: K4062
Richland WA, 99354 Project Manager: Joan Kessner

Reported:
02/14/2013 14:38

Analytical Report for Extractable Petroleum Hydrocarbons by SW846 8015

Sample ID Laboratory ID Matrix Date Sampled

Date Received J

JIRDS81 1302014-01 Soil 01/29/2013 12:30

02/01/2013 09:50
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264 Weish Pool Road
Exton, Pennsylvania 19341

Phone (610) 280-3000
Fax (610) 280-3041
Case Narrative
Client: WC-HANFORD RC-233 K4062 W.0. #: 60049-001-001-0001-00
LVL #: 1302014 Date Received: 02-01-2013

DIESEL RANGE ORGANICS
One (1) soil sample was collected on 01-29-2013.

The sample and associated QC samples were extracted 02-11-2013 and analyzed 02-12,13-2013
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. The sample and associated QC had an elevated final volume of 4 mLs
due to sample matrix. Reporting limits have been adjusted to reflect the necessary dilutions.

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 a sample that met LvL’s sample
acceptance.

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. Matrix spike recoveries were unobtainable due to high concentration of target analytes and
dilution required for analysis. A copy of the Sample Discrepancy Report (SDR# 13GC022)
has been enclosed.

7. The sample and associated QC required a 4-fold instrument dilution due to high
concentration of target analytes. Reporting limits have been adjusted to reflect the necessary
dilutions.

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.

r:\group\data\2013\dro\wc hanford\1302014rgc.doc
The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this report are integral parts of the analytical
data. Therefore, this report should only be reproduced in its entirety of pages.
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11. I certify 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.
j// ZAZ>

Iath Daniels {/ Date
LvL Laboratory Manager

BEEEaREE"S



Lionville Laboratory Sample Discrepancy Report (SDR) SDR # (30023

Initiator: CCL&‘JA@V//’)&OU" ¢  Batch: __A5020/ o Parameter: beo
Date: cLQ/ B Rol3 Samples: __ Ms3  mMsSo5 Matrix: ol C
Client: &)¢~ Reehdord - Method: swssmcawwicLpr Prep Batch: /302095
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. General Discrepancy ,
__ Missing Sample/Extract __ Container Broken _ ___Wrong Sample Pulled __Label ID's Hiegible
__ Hold Time Exceeded ___Insufficient Sample ___Preservation Wrong __Received Past Hold
Improper Bottle Type __Not Amenable to Analy5|s

Note - Verified by [Log-In] or [Prep Group] (circle)...signature/date:
c. Problem (Include all relevant specific results; attach data if necessary)

5/0/ Ke recoveries adside QZ’ //m/ﬂLS

2. Known or Probable Causes(s)

High concendzedte of tamged aralytes (n samplc

3. Discussion and Proposed Action Other Description:
__Re-log
Entire Batch

__ Following Samples:
__ReHeach /\/ m/&
__ Re-extract
Re-digest y
. Revisge EDD /’b )
__ Change Test Code to
___ Place On/Take Off Hold (circle) ' / .

ncur with Proposed Action - &]
isagree with Proposed Action; See Instructio
Y Include in Case Narratlve
___ Client Contacted:
Date/Person

__ Add
__ Cancel j

4. tl:féiglManager Instructions...signature/date: // \ﬁ/L,# As-/ ‘\5/ / // S

5. Final Action.. signature/date: //\[ 4\ g/ /7/// % Other Explanation:
__ Verified re-[log][leach][extracf][d|gest][ad9fySIs] (clrcle)
__Included in Case Narrative
__Hard Copy COC Revised
___ Electronic COC Revised
__ EDD Corrections Completed

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

Route Route
Metals: Welsh /

__;_/lfab Manager nlels -
_Project Mgr(m @/ Stne. _ Inorganic: Perrone /
__ Sample Prep (circle)- Ford o é/ﬁlgl_f%&arey/
. Log-in: King ~—] A: Rubino /
__MS BNA: Carden/

___Other:

QA-139-A-0208
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HONVILLE LABORATORY INC.

GLOSSARY OF DATA

DATA QUALIFIERS

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., 10U).

J = Indicates an estimated value. This flag is used in cases where a target analyte is detected at a level
less than the lower quantification level. If the limit of quantification is 10 ug/L. and a concentration of
3 ug/L is calculated, 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 possible/probable blank contamination. :

E = Indicates that the compound was detected beyond the calibration range and was subsequently
analyzed at a dilution. '

I = Interference.

1 = Indicates an interference on one analytical column only. Result is reported from remaining analytical
column. ‘

P = This flag is used for a dual column analysis (i.e. pesticides/PCB/herbicides) when there is greater than

40% difference for detected concentrations between the two GC columns; the lower of the two values
is reported on Form 1 and flagged with 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 confirmed by GC/MS.
ABBREVIATIONS
BS = Indicates blank spike in which reagent grade water is spiked with the CLP matrix spiking solutions
and carried through all the steps in the method. Spike recoveries are reported.
BSD = Indicates blank spike duplicate.
| MS = Indicates matrix spike.
MSD = Indicates matrix spike duplicate.
DL = Indicates that recoveries were not obtained because the extract had to be diluted for analysis.
NA = Not Applicable.
DF = Dilution Factor.
NR = Not Required.
NS = Not Spiked.
Sp = Indicates Spiked Compound.
NPM = No pattern match for multi-component target analytes.
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

Project: RC-233

WC-Hanford, Inc.

2620 Fermi Avenue Project Number: K4062 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 02/14/2013 14:38
J1IRDS81
1302014-01 (Soil)
Reporting
Analyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method
Lionville Laboratory

Extractable Petroleum Hydrocarbons by SW846 8015
Diesel Range Organics 1050000 60600 ugkgdry 4 L302095 02/11/2013  02/13/2013  8015M
Motor Oil 2700000 182000 ugkgdry 4 L302095 02/11/2013 02/13/2013  8015M
Surrogate: p-Terphenyl 75 % 39-129 L302095 02/11/2013 02/13/2013  8015M

BoBaEanE1 2



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

WC-Hanford, Inc. Project: RC-233
2620 Fermi Avenue Project Number: K4062 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 02/14/2013 14:38

Extractable Petroleum Hydrocarbons by SW846 8015 - Quality Control

Lionville Laboratory
Reporting Spike Source %REC RPD

Analyte Result and Qualifiers Limit Units Level Result %REC  Limits RPD Limit
Batch L302095 - SW 3540C
Blank (1.302095-BLK1) Prepared: 02/11/2013 Analyzed: 02/12/2013
Diesel Range Organics 3330 U 3330 ug/kg wet
Motor Oil 10000 U 10000 ug/kg wet
Surrogate: p-Terphenyl 5060 ug/kg wet  6666.7 76 39-129
LCS (1.302095-BS1) Prepared: 02/11/2013 Analyzed: 02/12/2013
Diesel Range Organics 51100 3330 ug/kg wet 66667 77 42-133
Surrogate: p-Terphenyl 5580 ug/kg wet  6666.7 84 39-129
Matrix Spike (L302095-MS3) Source: 1302014-01 Prepared: 02/11/2013 Analyzed: 02/13/2013
Diesel Range Organics 1500000 61000 ughkgdry 76276 1050000 589*  42-133
Surrogate: p-Terphenyl 6510 uglkgdry  7627.6 85 39-129
Matrix Spike Dup (1.302095-MSD3) Source: 1302014-01 Prepared: 02/11/2013 Analyzed: 02/13/2013
Diesel Range Organics 1040000 60400 ug/kgdry 75526 1050000 -6*  42-133 204+ 40
Surrogate: p-Terphenyl 5520 ughkgdry 75526 73 39-129

BEBEaRE 13



PREPARATION BENCH SHEET

L302095
Lionville Laboratory Printed: 2/12/2013 2:04:08PM
Matrix: Solid Prepared using: GC - SW 3540C Surrogate used: 1300029
Initial Final ul ul

Lab Number Analysis Prepared () (mL) Spike ID | Source ID Spike {Surrogate Client Extraction Comments
1302003-01 8015M DRO 02/11/2013 14:40 | 30.02 4 1000 WC-Hanford, Inc.

1302004-01 8015M DRO 02/11/2013 14:40 | 30.03 1 1000 WC-Hanford, Inc.

1302014-01 8015M DRO 02/11/2013 14:40 | 30.42 4 1000 ‘WC-Hanford, Inc.

1302015-01 8015M DRO 02/11/2013 14:40 | 30.63 1 1000 WC-Hanford, Inc.

1302015-02 8015M DRO 02/11/2013 14:40 30 1 1000 WC-Hanford, Inc.

L302095-BLK1 | QC 02/11/2013 14:40 30 1 1000

L302095-BS1 QC 02/11/2013 14:40 30 1 1201538 1000 1000

L302095-MS1 QC 02/11/2013 14:40 | 30.01 4 1201538  {1302003-01 1000 1000

L302095-MS2 QC 02/11/2013 14:40 | 30.15 1 1201538 1302004-01 1000 1000

L302095-MS3 QC 02/11/2013 14:40 | 302 4 1201538 | 1302014-01 1000 1000

L302095-MS4 QC 02/11/2013 14:40 30 1 1201538 [ 1302015-01 1000 1000

L302095-MS8D1 | QC 02/11/2013 14:40 | 30.19 4 1201538 1302003-01 1000 1000

L302095-M8D2 | QC 02/11/2013 14:40 | 30.16 1 1201538 1302004-01 1000 1000

L302095-MS8D3 | QC 02/11/2013 14:40 | 30.5 4 1201538 1302014-01 1000 1000

1302095-MSD4 | QC 02/11/2013 14:40 30 1 1201538 1302015-01 1000 1000

w\\% .

Extracts W&S@Em d By \\

Umﬁo

Extracts Received By

Date
Page 1 of 1
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PAHSs
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc.

Project: RC-233

2620 Fermi Avenue Project Number: K4062 Reported:

Richland WA, 99354 Project Manager: Joan Kessner 02/15/2013 12:25
Analytical Report for Polynuclear Aromatic Compounds by SW846 8310

Sample ID Laboratory ID Matrix Date Sampled Date Received

JIRDS81 1302014-01 Soil ‘ 01/29/2013 12:30 02/01/2013 09:50
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264 Welsh Pool Koad
Exton, Pennsylvania 19341
Phone (810} 280-3000

Fax {610} 280-3041
Case Narrative
Client: WC-HANFORD RC-233 K4062 W.0. #: 60049-001-001-0001-00
LVL # 1302014 Date Received: 02-01-2013

POLYNUCLEAR AROMATIC HYDROCARBONS (PAH)
One (1) soil sample was collected on 01-29-2013.

The sample and associated QC samples were extracted 02-11-2013 and analyzed 02-14,15-2013
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. The sample
and associated QC had an elevated final volume of 40mLs due to sample matrix. Reporting limits
have been adjusted for the necessary dilutions.

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 a sample that met LvL’s sample
acceptance policy.

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

3. Two (2) of five (5) surrogate recoveries were outside QC acceptance criteria. A copy of the
Sample Discrepancy Report (SDR# 13GC026) has been enclosed

4. The method blank was below the reporting limits for all target compounds.
5. All blank spike recoveries were within QC acceptance criteria.

6. Thirty-two (32) of thlrty-two (32) matrix spike recoveries were outside QC acceptance criteria.
Matrix spike recoveries were unobtainable due to dilution required for analysis due to high
concentration of non-target analytes. A copy of the Sample Discrepancy Report (SDR#
13GC026) has been enclosed.

7.  The sample and associated QC required a 100-fold instrument dilution due to high
concentration of target analytes and sample matrix. Reporting limits have been adjusted to
reflect the necessary dilutions.

8. The 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. Per SW846 Method 8000B, the attached table lists compounds where the %
difference or drift was greater than 15% and the mean across all compounds was used for
evaluation of the continuing calibration. Results associated with these compounds are
considered to have greater uncertainty.

r:\group\data\2013\pah 8310\wc hanford\1302014rgc.doc

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this report are integral parts of the analytical data.
Therefore, this report should only be reproduced in its entirety of pages.
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10. The sample was reported on a dry weight basis.

11. I certify 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 data package has been authorized by the laboratory manager or a
designee as verified by the following signature.

e (e

Iain Daniels Date
LvL Laboratory Manager

BEBEaRE 1S



Lionville Laboratory Sample Discrepancy Report (SDR) SDR# /36002

Initiator: (' Gfherine (’O/é&{ Batch: (302014 Parameter: PA
Date: o2l [I3 Samples: 0], m34  pépd  Matrix: 01 C
Client: (¢, Honfo-d Method: swsasmcawwiCLp! Prep Batch: L3¢ 20972.
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. General Discrepancy | _
__ Missing Sample/Extract __ Container Broken _ ___Wrong Sample Pulled __Label ID's lllegible
__ Hold Time Exceeded ___Insufficient Sample __ Preservation Wrong __Received Past Hold
___ Improper Bottle Type __Not Amenable to Analysis

Note : Verified by [Log-in] or [Prep Group] (circle)...signature/date:
Its; attach data if necessa
c. Problem (Include all relevant specific results; ry) o C}/’)d /3'750‘«/

JLLI’/Z)gcu[c recoveries high 1N Samples

. . - ; } ] s i 2S¢ SO
pLelfiple spike reco/enes ouksicte QC limits in 7/ /, /

2. Known or Probable Causes(s) _
high diletion (100X

3. Discussion and Proposed Action Other Description:
__Re-log

___Entire Batch
__ Following Samples:
___Re-leach
__ Re-extract N ul‘?‘i/é// -
__Re-digest =z
___Revise EDD

__Change Test Code to
___ Place On/Take Off Hold (circle) / ' ” ” /

4. Project Manager Instructions.. signature/date: {/ M %/ o [ ﬂ] [ ;,7

___ Coficur with Proposed Action
isagree with Proposed Action; See Instructuon
Include in Case Narrative
__ Client Contacted:
Date/Person

_ égﬁcel u ” / J L

5. Final Action...signature/date:/ \ /w(—/l" A Al 7/1 [ 6 Other Explanation:
__Verified re-[log][leach][ektract[digestanklysis] (cifcle)
__Included in Case Narrative
__Hard Copy COC Revised
___ Electronic COC Revised
___ EDD Caorrections Completed

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

Route Route

Lab Manager: @1‘9 ___Metals: Welsh /
“”Project Mgr (GirIE)CJohnson / Stone __ Inorganic: Perrone /
___Sample Prep (circle): Ford o é;:();/lﬁg Carey /
___Log-in: King ——MSVOA: Rubino /

__MSBNA: Carden/

__Other:

QA-139-A-0208
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8310 PAH

Analytes with %Difference or %Drift >15%, Where Mean is Used for Continuing Calibration

Analyte

o2. 1914 pR JY 4 L-H-13

/0 39V F-67.39
gm V)

CCV1
CCV2

707230
h

CCV3

Z"Iq’/ \3
7.2 9
g

CCv4

CCVs5

CCVé

CCv7
CCVs

Triphenylene (surrogate)

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

/78]

—=2f. 5"

59

Dibenz[a h]anthracene

Benzo[g,h,i]perylene

/ /

Mean %D or %Drift

[ 2/ 43|27/ 0
/ /
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CCVS8:

BEBEaRE2A

~p1S 3 HS,
3,009



HONVILLE LABORATORY INC.

GLOSSARY OF DATA

DATA QUALIFIERS

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., 10U).

J = Indicates an estimated value. This flag is used in cases where a target analyte is detected at a level
less than the lower quantification level. If the limit of quantification is 10 ug/L and a concentration of

3 ug/L is calculated, 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 possible/probable blank contamination. :

E = Indicates that the compound was detected beyond the calibration range and was subsequently
analyzed at a dilution. '

I = Interference.

I = Indicates an interference on one analytical column only. Result is reported from remaining analytical
column. :

P = This flag is used for a dual column analysis (i.e. pesticides/PCB/herbicides) when there is greater than

40% difference for detected concentrations between the two GC columns; the lower of the two values
is reported on Form 1 and flagged with 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 confirmed by GC/MS.
ABBREVIATIONS
BS = Indicates blank spike in which reagent grade water is spiked with the CLP matrix spiking solutions
and carried through all the steps in the method. Spike recoveries are reported.
BSD = Indicates blank spike duplicate.
| MS = Indicates matrix spike.
MSD = Indicates matrix spike duplicate.
DL = Indicates that recoveries were not obtained because the extract had to be diluted for analysis.
NA = Not Applicable.
DF = Dilution Factor.
NR = Not Required.
NS = Not Spiked.
Sp = Indicates Spiked Compound.
NPM = No pattern match for multi-component target analytes.

BEBaEaaa2]



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

‘WC-Hanford, Inc. Project: RC-233
2620 Fermi Avenue Project Number: K4062 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 02/15/2013 12:25
J1RDS81
1302014-01 (Soil)
Reporting
Analyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Polynuclear Aromatic Compounds by SW846 8310

Naphthalene 3010 u 3010 ug/kg dry 100 1302092 02/11/2013  02/14/2013 8310
Acenaphthylene 1230 IL.D 3010 ug/kg dry 100 1302092 02/11/2013  02/14/2013 8310
Acenaphthene 3010 U 3010  ugkgdry 100 1302092 02/11/2013  02/14/2013 8310
Fluorene ‘ 3010 U 3010 ug/kg dry 100 1302092 02/11/2013  02/14/2013 8310
Phenanthrene 4820 D 3010 ug/kg dry 100 1302092 02/11/2013  02/14/2013 8310
Anthracene 3010 U 3010 ug/kg dry 100 1302092 02/11/2013  02/14/2013 8310
Fluoranthene 1560 1D 3010 ug/kg dry 100 1302092 02/11/2013  02/14/2013 8310
Indenof{1,2,3-cd]pyrene 3010 U 3010 ug/kgdry 100 1302092 02/11/2013  02/14/2013 8310
Pyrene 3010 U 3010 ug/kg dry 100 1302092 02/11/2013  02/14/2013 8310
Benz[a]anthracene 3010 U 3010 ugkg dry 100 L302092 02/11/2013  02/14/2013 8310
Chrysene 3010 U 3010 ug/kg dry 100 L302092 02/11/2013  02/14/2013 8310
Benzo[b] fluoranthene 3010 6) 3010 ug/kg dry 100 1302092 02/11/2013  02/14/2013 8310
Benzo[k] fluoranthene 3010 6) 3010 ug/kg dry 100 1302092 02/11/2013  02/14/2013 - 8310
Benzo[a] pyrene 3010 U 3010 ug/kg dry 100 L302092 02/11/2013  02/14/2013 8310
Dibenz[a h]anthracene 3010 U 3010 ug/kg dry 100 1302092 02/11/2013  02/14/2013 8310
Benzo[g,h,i] perylene 3010 U 3010 ugkgdry 100 1302092 02/11/2013  02/14/2013 8310
Surrogate: Triphenylene 215 % * 68-129 L302092 02/11/2013 02/14/2013 8310
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
“ Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-233
2620 Fermi Avenue Project Number: K4062 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 02/15/2013 12:25

Polynuclear Aromatic Compounds by SW846 8310 - Quality Control

Lionville Laboratory
Reporting Spike Source %REC RPD
Analyte Result and Qualifiers Limit Units Level Result  %REC - Limits RPD Limit
Batch 1302092 - SW 3540C
Blank (1.302092-BLK1) Prepared: 02/11/2013 Analyzed: 02/14/2013
Naphthalene 3.33 U 333 ug/kg wet
Acenaphthylene 3.33 8) 333 ug/kg wet
Acenaphthene 3.33 8] 333 ug/kg wet
Fluorene 3.33 U 333 ug/kg wet
Phenanthrene 333 U 333 ug/kg wet
Anthracene 333 U 3.33 ug/kg wet
Fluoranthene 3.33 U 333 ug/kg wet
Indeno[1,2,3-cd]pyrene 3.33 8] 333 ug/kg wet
Pyrene 3.33 U 333 ug/kg wet
Benz[a]anthracene 3.33 u 3.33 ug/kg wet
Chrysene 3.33 U .3.33 ug/kg wet
Benzo[b] fluoranthene 3.33 u 333 ug/kg wet
Benzo[k] fluoranthene _ 3.33 u 333 ug/kg wet
Benzo[a] pyrene 3.33 U 333 ug/kg wet
Dibenz{a h]anthracene 3.33 U 333 ug/kg wet
Benzo[g,h,i] perylene 3.33 o) 333 ug/kg wet
- Surrogate: Triphenylene 143 uglkg wet  166.67 86 68-129
LCS (1.302092-BS1) Prepared: 02/11/2013 Analyzed: 02/14/2013
Naphthalene 186 333 ug/kg wet  166.67 111 0-127
Acenaphthylene 143 3.33 ug/kg wet  166.67 86 50-140
Acenaphthene 145 3.33 ug/kg wet  166.67 87 17-139
Fluorene 138 333 ug/kg wet  166.67 83 28-145
Phenanthrene 140 333 ug/kg wet  166.67 84 30-152
Anthracene 133 333 ugkgwet  166.67 80 19171
Fluoranthene 144 333 ug’kg wet  166.67 86 34-159
Indeno[1,2,3-cd]pyrene 145 333 ug/kg wet  166.67 87 31-156
Pyrene 149 333 uglkg wet  166.67 89 33-152
Benz[a]anthracene 145 333 ug/kg wet  166.67 87 32-157
Chrysene 146 3.33 ug/kg wet  166.67 88 31-159
Benzofb] fluoranthene 148 3.33 ug/kg wet  166.67 89  33-164
Benzo{k] fluoranthene 148 3.33 ug/kg wet  166.67 89 28-161
Benzo[a] pyrene S 122 333 ug/kg wet  166.67 73 29-149
Dibenz[a,h]anthracene 150 3.33 ug/kg wet  166.67 90 27-153
Benzo[g,hi] perylene 154 333 ug/kg wet  166.67 92 32-157
Surrogate: Triphenylene 147 » ug/kg wet  166.67 88 68-129
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc.

Project: RC-233

2620 Fermi Avenue Project Number: K4062 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 02/15/2013 12:25
Polynuclear Aromatic Compounds by SW846 8310 - Quality Control
Lionville Laboratory
Reporting Spike Source %REC RPD

Analyte Result and Qualifiers Limit Units Level Result %REC  Limits RPD Limit

Batch 1302092 - SW 3540C

Matrix Spike (1.302092-MS4) Source: 1302014-01 Prepared: 02/11/2013 Analyzed: 02/15/2013

Naphthalene 3030 U 3030 ug/kgdry 18975  3010U 0-127

Acenaphthylene 3030 U 3030 ugkgdry  189.75 1230 -650%  50-140

Acenaphthene 3030 U 3030 ughkgdry 18975  3010U * 17-139

Fluorene 3030 U 3030 ugkgdry 189.75  3010U * 28-145

Phenanthrene 3030 U 3030 ugkgdry  189.75 4820 -2540*  30-152

Anthracene 3030 U 3030 ughkgdry 18975  3010U * 19-171

Fluoranthene 3030 U 3030 ughkgdry  189.75 1560 -823*  34-159

Indeno[1,2,3-cd]pyrene 3030 U 3030 ugkgdry  189.75 30100 * 31-156

Pyrene 3030 U 3030 ugkgdry 18975  3010U * 33-152

Benz{aJanthracene 793 1D 3030 ughkgdry 18975  3010U 418%  32-157

Chrysene 3030 U 3030 ugkgdry 18975 300U * 31-159

Benzo[b] fluoranthene 3030 U 3030 ughkgdry 18975  3010U * 33-164

Benzo[k] fluoranthene 3030 U 3030 ugkgdry  189.75 3010U * 28-161

Benzo[a] pyrene 3030 U 3030 ughkgdry 18975  3010U * 29-149

Dibenz{a h]anthracene 3030 U 3030 ughkgdry 18975  3010U * 27-153

Benzo[g,h,i] perylene 3030 U 3030 ugkgdry  189.75 300U * 32-157

Surrogate: Triphenylene 187 uglkgdry  189.75 99 68-129

Matrix Spike Dup (L302092-MSD4) Source: 1302014-01 Prepared: 02/11/2013 Analyzed: 02/15/2013

Naphthalene 1010 5D 3050 wghkgdry 19101  3010U 526*  0-127 40

Acenaphthylene 3050 U 3050 ughkgdry  191.01 1230 -646*  50-140 0.7 40

Acenaphthene 984 1D 3050 ughkgdry 19101  3010U 515*  17-139 40

Fluorene 3050 U 3050 ugkgdry 19101  3010U * 28-145 40
. Phenanthrene 3050 U 3050 ughkgdry  191.01 4820 -2520*  30-152 0.7 40

Anthracene 3050 U 3050 ughkgdry  191.01  3010U * 19-171 40

Fluoranthene 3050 U 3050 ughkgdry  191.01 1560 -818*  34-159 0.7 40

Indenof1,2,3-cd]pyrene 3050 U 3050 ug/kgdry  191.01 30100 * 31-156 40

Pyrene 859 I.D 3050 ug/kg dry 191.01 3010 U 450* 33-152 40

Benz{a]anthracene 911 1D 3050 ughkgdry 191.01  3010U 477*  32-157 13 40

Chrysene 3050 U 3050 ughkgdry 19101  3010U * 31-159 40

Benzo[b] fluoranthene 1030 I,D 3050 ughkgdry 19101  3010U 538*  33-164 40

Benzo[k] fluoranthene 3050 U 3050 ughkgdry  191.01 30100 * 28-161 40

Benzo[a] pyrene 3050 U 3050 ughkgdry 19101 300U * 29-149 40

Dibenz[a,h]anthracene 3050 U 3050 ughkgdry 191.01 300U * 27-153 40

Benzo[g,h,i] perylene 3050 U 3050 ughkgdry 19101 3010U * 32-157 40

Surrogate: Triphenylene 123 uglkgdry  191.01 64* 68-129
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PREPARATION BENCH SHEET

1.302092
Lionville Laboratory Printed: 2/14/2013 10:15:04AM
Matrix: Solid Prepared using: HPLC - SW 3540C Surrogate used: 1200612
Initial Final ul ul

Lab Number | Analysis Prepared (2 (mL) Spike ID | Source ID | Spike |Surrogate Client Extraction Comments
1302003-01 8310 PAH 02/11/2013 13:31 | 30.81 40 50 WC-Hanford, Inc.

1302004-01 8310 PAH 02/11/2013 13:31 | 30.51 20 50 ‘WC-Hanford, Inc.

1302005-01 8310 PAH 02/11/2013 13:31 | 30.15 20 50 ‘WC-Hanford, Inc.

1302005-02 8310 PAH 02/11/2013 13:31 | 304 40 50 WC-Hanford, Inc.

1302014-01 8310 PAH 02/11/2013 13:31 | 30.58 40 50 WC-Hanford, Inc.

L302092-BLK1 | QC 02/11/2013 13:31 30 5 50

L302092-BS1 QC 02/11/2013 13:31 30 5 1300078 50 50

L302092-MS1 QC 02/11/2013 13:31 | 30.13 40 1300078 1302003-01 50 50

L302092-MS2 QC 02/1172013 13:31 | 30.04 20 1300078 1302004-01 50 50

1302092-MS3 QC 02/11/2013 13:31 | 30.17 20 1300078 1302005-01 50 50

1L302092-MS4 QC 02/11/2013 13:31 | 30.35 40 1300078 1302014-01 50 50

1302092-MSD1 | QC 02/11/2013 13:31 | 30.54 40 1300078 1302003-01 50 50

1302092-MSD2 | QC 02/11/2013 13:31 ] 30.62 20 1300078 1302004-01 50 50

1302092-MSD3 | QC 02/11/2013 13:31 | 30.07 20 1300078 1302005-01 50 50

L302092-MSD4 | QC 02/11/2013 13:31 | 30.15 40 1300078 1302014-01 50 50

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

WC-Hanford, Inc. Project: RC-233
2620 Fermi Avenue Project Number: K4062 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 02/22/2013 14:34

Analytical Report for Metals by SW846 6000/7000 series

Sample ID Laboratory ID Matrix Date Sampled

Date Received

JIRD81 1302014-01 Soil 01/29/2013 12:30

02/01/2013 09:50
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264 Welsh Pool Road
Exton, Pennsylvania 19341

Phone (610} 280-3000
Fax {610} 280-3041
Case Narrative
Client: WC-HANFORD RC-233 W.0.#: 60049-001-001-0001-00
LVL#: 1302014 Date Received: 02-01-13

SDG/SAF#: K4062/RC-233

METALS

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 narrative covers the analysis of 1 soil sample.
2. The sample was prepared and analyzed in accordance with methods listed on the data report
forms.

The sample was analyzed with a 3-fold dilution 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 LvLlI'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. All Standard Reference Material (SRM) analytes were within the Prediction Interval control
limits supplied by the manufacturer.

10.  The matrix spike (MS) recovery for 9 analytes was outside the 75-125% control limits.

r:\share\metals\packages\wc-hanford\m1302014hg%jjw.doc

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this report are integral parts of the analytical data.
Tharafara thic ranart chanlld anlyv ha ranradncad in ite antiraty Af naoac
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11.

12.

13.

14.

15.

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

- PDS was prepared at meaningful concentration levels for the following analytes: Antimony,

Barium, Boron, Calcium, Copper, Iron, Lead, Silicon, and Zinc.

The duplicate analyses for 3 analytes were outside the 20% Relative Percent Difference
(RPD) control limit criteria. The +20% RPD control limit applies to sample results greater
than ten times the MDL. The sample results for Cadmium and Molybdenum were less than
ten times the MDL.

For the purposes 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 quantification.

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 certify 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.

AL delr

lain\Daniels ‘ Date
Laboratory Manager
Lionville Laboratory

m1302014hg%ijjw.doc
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-233
2620 Fermi Avenue Project Number: K4062
Richland WA, 99354 . Project Manager: Joan Kessner

Reported:
02/22/2013 14:34

w o=

#*

DET
ND
NR
dry

wet

Notes and Definitions

Analyte included in the analysis, but not detected

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

Detected but below the Reporting Limit; therefore, result is an estimated concentration (CLP J-Flag)
Value outside QC acceptance criteria

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

WC-Hanford, Inc. Project: RC-233 .
2620 Fermi Avenue Project Number: K4062 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 02/22/2013 14:34
JIRDS81
1302014-01 (Soil)
Reporting
Analyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Metals by SW846 6000/7000 series

Aluminum 13400 16.0 mgkgdry 3 L302109 02/14/2013 02/15/2013  6010B
Antimony 3.51 1.92 mg/kgdry 3 L302109 02/14/2013  02/15/2013  6010B
Arsenic 3.77 3.20 mgkgdry 3 L302109 02/14/2013  02/15/2013  6010B
Barium 487 1.60 mgkegdry 3 1302109 02/14/2013  02/15/2013  6010B
Beryllium 0.821 0.640 mg/kgdry 3 L302109 02/14/2013 02/15/2013  6010B
Boron 84.5 6.40 mgkgdry 3 L302109 02/14/2013  02/15/2013  6010B
Cadmium 0.387 B 0.640 mg/kgdry 3 L302109 02/14/2013  02/15/2013  6010B
Calcium 18500 320 mg/kgdry 3 L302109 02/14/2013 02/15/2013  6010B
Chromium 11.5 0.640 mg/kgdry 3 L302109 02/14/2013  02/15/2013  6010B
Cobalt 7.32 6.40 mg/kgdry 3 L302109 02/14/2013 02/15/2013  6010B
Copper 174 3.20 mg/kgdry 3 L302109 02/14/2013 02/15/2013  6010B
Iron 21100 64.0 mg/kgdry 3 L302109 02/14/2013  02/15/2013  6010B
Lead 62.4 1.60 mg/kgdry 3 1302109 02/14/2013 02/15/2013  6010B
Magnesium 3120 240 mgkgdry 3 L302109 02/14/2013  02/15/2013  6010B
Manganese 275 16.0 mg/kgdry 3 1302109 02/14/2013 02/15/2013  6010B
Molybdenum ’ 0.999 B 6.40 mg/kgdry 3 L302109 02/14/2013 02/15/2013  6010B
Nickel 13.0 12.8 mg/kgdry 3 L302109 02/14/2013  02/15/2013  6010B
Potassium 1440 1280 mgkgdry 3 1302109 02/14/2013 02/15/2013  6010B
Selenium 0.960 6] 0.960 mgkgdry 3 L302109 02/14/2013  02/15/2013 6010B
Silicon , 282 6.40 mgkgdry 3 L302109 02/14/2013  02/15/2013  6010B
Silver 0.640 U 0.640 mgkgdry 3 L302109 02/14/2013  02/15/2013 6010B
Sodium 622 160 mg/kgdry 3 L302109 02/14/2013  02/15/2013  6010B
Vanadium 79.9 8.00 mg/kgdry 3 L302109 02/14/2013 02/15/2013  6010B
Zinc 125 32.0 mgkgdry 3 L302109 02/14/2013 02/15/2013  6010B
Mercury 0.0164 B 0.0305 mg/kgdry 1 L302108 02/14/2013 02/15/2013 - 7471A
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-233
2620 Fermi Avenue Project Number: K4062 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 02/22/2013 14:34

Metals by SW846 6000/7000 series - Quality Control

Lionville Laboratory
Reporting Spike Source %REC RPD

Analyte Result and Qualifiers Limit Units Level Result  %REC  Limits RPD Limit
Batch L302108 - SW 7471A Prep
Blank (1.302108-BLK1) Prepared: 02/14/2013 Analyzed: 02/15/2013
Mercury 0.0281 U 0.0281 mg/kg wet
Duplicate (L302108-DUP2) Source: 1302014-01 Prepared: 02/14/2013 Analyzed: 02/15/2013
Mercury 0.0280 U 0.0280 mg/kg dry 0.0164 20
Matrix Spike (L302108-MS2) Source: 1302014-01 Prepared: 02/14/2013 Analyzed: 02/15/2013
Mercury 0.201 0.0280 mg/kg dry  0.15565 0.0164 118 75-125 20
Reference (L302108-SRM1) Prepared: 02/14/2013 Analyzed: 02/15/2013
Mercury 1.30 0.0290 mg/kgwet  1.2900 101 62.6-138
Batch 1302109 - SW 3050B
Blank (1.302109-BLK1) Prepared: 02/14/2013 Analyzed: 02/15/2013
Aluminum 4.81 u 4.81 mg/kg wet
Antimony 0.577 U 0.577 mg/kg wet
Arsenic 0.962 U 0.962 mg/kg wet
Barium 0.481 U 0.481 mg/kg wet
Beryllium 0.192 U 0.192 mg/kg wet
Boron 1.92 U 1.92 mg/kg wet
Cadmium 0.192 U 0.192 mg/kg wet
Calcium 7.70 B 96.2 mg/kg wet
Chromium : 0.192 U 0.192 mg/kg wet
Cobalt ' 1.92 U 1.92 mg/kg wet
Copper 0.962 U 0.962 mg/kg wet
Tron 19.2 U 19.2 mg/kg wet
Lead 0.481 U 0.481 mg/kg wet
Magnesium 432 B 72.1 mg/kg wet
Manganese 4.81 U 481 mg/kg wet
Molybdenum 1.92 U 1.92 mg/kg wet
Nickel 3.85 U 3.85 mg/kg wet
Potassium 385 U 385 mg/kg wet
Selenium 0.288 U 0.288 mg/kg wet
Silicon 1.92 U 1.92 mg/kg wet
Silver 0.192 U 0.192 mg/kg wet
Sodium 48.1 U 48.1 mg/kg wet
Vanadium 2.40 U 2.40 mg/kg wet
Zinc 9.62 U 9.62 mg/kg wet
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-233
2620 Fermi Avenue Project Number: K4062 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 02/22/2013 14:34

Metals by SW846 6000/7000 series - Quality Control

Lionville Laboratory
Reporting Spike Source %REC RPD

Analyte Result and Qualifiers Limit Units Level Result  %REC  Limits RPD Limit
Batch 1302109 - SW 3050B
Duplicate (L302109-DUP2) Source: 1302014-01 Prepared: 02/14/2013 Analyzed: 02/15/2013
Aluminum 10900 14.6 me/ke dry 13400 20.8* 20
Antimony 2.89 1.76 mg/ke dry 3.51 19.4 20
Arsenic 3.71 2.93 mg/ke dry 377 1.57 20
Barium 406 1.46 mg/kg dry 487 18.2 20
Beryllium 0.753 0.586 mg/kg dry 0.821 8.54 20
Boron 80.6 5.86 mg/kg dry 845 463 20
Cadmium 0.304 B 0.586 mg/kg dry 0.387 24.1* 20
Calcium 21500 293 mg/kg dry 18500 15.1 20
Chromium 9.80 0.586 mg/kg dry 11.5 15.9 20
Cobalt 7.59 5.86 me/kg dry 7.32 3.58 20
Copper 46.5 2.93 mg/kg dry 174 116* 20
Iron 19400 586 mg/ke dry 21100 8.61 20
Lead 68.5 1.46 mg/kg dry 62.4 9.42 20
Magnesium 3260 220 mg/ke dry 3120 424 20
Manganese 254 14.6 mg/kg dry 275 7.73 20
Molybdenum 1.30 B 5.86 mg/kg dry 0.999 26.2% 20
Nickel 12.2 11.7 mg/kg dry 13.0 6.26 20
Potassium 1330 1170 mg/kg dry 1440 8.19 20
Selenium 0.878 U 0.878 mg/kg dry 0960 U 20
Silicon 216 5.86 mg/kg dry 282 26.3* 20
Silver 0.586 U 0.586 mg/kg dry 0.640U 20
Sodium 669 146 mg/kg dry 622 722 20
Vanadium 73.5 7.32 mg/kg dry 79.9 837 20
Zinc 105 293 mg/kg dry 125 174 20
Matrix Spike (1.302109-MS2) Source: 1302014-01 Prepared: 02/14/2013 Analyzed: 02/15/2013
Aluminum 13600 14.6 mg/kgdry  195.22 13400 120 75-125
Antimony 18.8 1.76 mg/kg dry  48.804 351 31.2% 75-125
Arsenic 168 293 mg/kg dry  195.22 3.77 842 75-125
Barium 602 1.46 mg/kgdry  195.22 487 58.6* 75-125
Beryllium 4.97 0.586 mg/kg dry  4.8804 0.821 85.0 75-125
Boron 275 5.86 mgkgdry  97.608 84.5 195* 75-125
Cadmium 4.42 0.586 ‘ mg/kg dry  4.8804 0.387 82.7 75-125
Calcium 19800 293 mg/kg dry 24402 18500 55.7* 75-125
Chromium 26.8 0.586 mg/kgdry 19522 11.5 784 75-125
Cobalt 48.2 5.86 mg/kg dry  48.804 732 838 75-125
Copper 774 2.93 mg/kg dry  24.402 174 -396* 75-125
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-233
2620 Fermi Avenue Project Number: K4062 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 02/22/2013 14:34

Metals by SW846 6000/7600 series - Quality Control

Lionville Laboratory

. Reporting Spike Source %REC RPD
Analyte Result and Qualifiers Limit Units Level Result  %REC  Limits RPD Limit
Batch 1302109 - SW 3050B
Matrix Spike (L302109-MS2) Source: 1302014-01 Prepared: 02/14/2013 Analyzed: 02/15/2013
Iron 24400 58.6 mgkgdry 97.608 21100 3400*  75-125
Lead 90.6 1.46 mg/kgdry  48.804 624 579  75-125
Magnesium 5520 220 mg/kg dry  2440.2 3120 98.1 75-125
Manganese 321 14.6 mg/kg dry  48.804 275 952 75-125
Molybdenum 81.1 5.86 mg/kg dry  97.608 0999 82.0 75-125
Nickel 529 11.7 mg/kg dry  48.804 13.0 817 75-125
Potassium 3600 1170 mg/kg dry  2440.2 1440 883 75-125
Selenium 163 0.878 mg/kg dry 19522 0960U 83.7 75-125
Silicon 316 5.86 mg/kg dry  97.608 282 35.4* 75-125
Silver 4.14 0.586 mg/kgdry  4.8804 0.640U 8438 75-125
Sodium 3420 146 mg/kg dry 24402 622 115 75-125
Vanadium 125 7.32 mg/kg dry  48.804 799 920 75-125
Zinc 146 29.3 mg/kg dry  48.804 125 43.6%  75-125
Post Spike (L302109-PS2) v Source: 1302014-01 Prepared: 02/14/2013 Analyzed: 02/15/2013
Antimony 325 ug/L 300.00 329 972 75-125
Barium 4800 ug/L 300.00 4570 78.0 75-125
Boron 1060 ug/L 300.00 792 88.0 75-125
Calcium 224000 ug/L 62400 173000 81.3 75-125
Copper 1890 ug/L 300.00 1630 852  75-125
Iron . 302000 ug/L 126000 198000 82.1 75-125
Lead 845 ug/L 300.00 585 86.7 75-125
Silicon 8660 ug/L 6300.0 2640 955 75-125
Zinc 1450 ug/L 300.00 1170 921 75-125
Reference (1.302109-SRM1) Prepared: 02/14/2013 Analyzed: 02/15/2013
Aluminum 10600 14.2 mg/kg wet  6670.0 159 0-200.89
Antimony 443 1.70 mg/kg wet  53.000 83.6 0-235.8
Arsenic 112 2.83 mg/kg wet  114.00 979 82.8-117.54
Barium 300 1.42 mg/kg wet  307.00 97.6 79.8-120.2
Beryllium 104 0.566 mg/kg wet  108.00 96.0 82.8-117.6
Boron 76.9 5.66 mg/kg wet  85.100 904  67.5-132.8
Cadmium 217 0.566 mg/kg wet  225.00 96.3 83.6-116.4
Calcium 3260 283 mg/kg wet  3360.0 97.0 83.3-116.9
Chromium 83.1 0.566 mg/kg wet  77.200 108  73.3-126.4
Cobalt 158 5.66 mg/kg wet  166.00 951  80.7-118.7
Copper 255 2.83 mg/kg wet  271.00 940 80.8-119.2
Iron 8570 56.6 mg/kg wet  8420.0 102 78.6-121.1
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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-233
Project Number: K4062
Project Manager: Joan Kessner

Reported:
02/22/2013 14:34

Metals by SW846 6000/7000 series - Quality Control

Lionville Laboratory
Reporting Spike Source %REC RPD
Analyte Result and Qualifiers Limit Units Level Result %REC  Limits RPD Limit

Batch L302109 - SW 3050B

Reference (L302109-SRM1)

Prepared: 02/14/2013 Analyzed: 02/15/2013

Lead
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silicon
Silver
Sodium
Vanadium

Zinc

181 142 meg/kgwet  190.00
8340 212 mg/kg wet  8570.0
943 142 mg/kg wet  965.00
228 5.66 mg/kg wet  235.00
218 11.3 mg/kg wet  221.00
14200 1130 mg/kg wet 14400
181 0.849 mg/kg wet  187.00
647 5.66 mg/kg wet  807.00
80.6 0.566 mg/kg wet  83.500
9490 142 mg/kg wet  9730.0
107 7.08 mg/kg wet  98.700
194 283 mg/kg wet  199.00

95.1
973
91.7
97.0
98.7
98.9
96.9
80.2
96.5
97.5
109
97.3

81.6-118.4
83.2-116.7
69.3-130.5
76.2-123.8
79.6-120.8
81.9-118.1
75.9-124.6
0-219.3
82.7-117.1
82.5-117.2
75.9-123.6
78.4-121.6
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Lionville Laboratory

Digestion Batch #: | /307 L84

SAMPLE DIGESTION RECORD

Date/Time Initiated: p{Ji3_los0

Date/Time Cormpleted: q,{m\u Iy V150

B e

Logbook #:_[{4

ested Und’gest d (circle one)
I

Balance #:

LY
Balance Cal Verification: @ NA

Analyst: Temp:
Matrix (circle): [Water Other BLOCK 1 2 (circle one)
Method (circle ong)- 3005A 3010A 058 200.7 (1994) @ '
pH/Turbidity: N/A for Solids.
NOTE: All temperatures are recorded as corrected temperatures
Work Order # Spike | Imitial Final - | pH | Type: | Texture | Color/ Artifact Turb
- Vol Wt/Vol | Vol <2 | TofSoV/ Appearance
(l) | (gml) | (ml) TC _
(302800l 0,52 | P 12 | s | S 00 | wi
L A07- O] Sk | S0 il [ u
#5105 10K | S + | = & | =
(30255 ~0) 059 | SU e ol o o] 405
63 055 | SP | donas |k on_piid bt ofy | toehis
Y deT | €D ceamne ;MZWW/(M -/ AW%MM
%630 W-ol bsy | €0 [ ekl | funn pod — hwallor oo
LT LT 0 | 50 ' l i
' i 0.5 | 051 | &0 1 I s
el . lose | 60 = o] fndos o
sen [ (B osy | sv prk,
- ! / —
3 /
Ve
/
~
" /
4 ]
N - ﬁ;UL///’
ST
A\
/
Spiking IDs / Expiration Date Reagent IDs: File ID#:
MS# : el HNO, _)f30803 3
HCl 0001\& 730 ) Data Review By/Date:
H;0, LitAoR _
; A 1:1 HNO; [,3)- 076~ 07 /2
Les#_ XUV g) 1:1 HC1 ! '
ﬁkmm@mmmom
© Signed\SPI\Metals Digestion log.doc Page #:
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Lionville Laboratory MERCURY PREPARATION 0 ‘
Logbook # l[ ¥
Analyst: ‘)’W‘f){’\ Instrument ID:, mﬁ ‘ ’ Prep Batch: 1/3021(98 i £ 9{19/3

pate  _J 213[i3 - wg g Balance#___{5(Y NA  Worksheet _HE-DEAGEH- ﬂmus’v (
art Time/Tem ]ESI ipette Calibration (Daily){ o. -
:idrt'f:rmeelg‘rempp igxtgl ‘H-—— roete Galbrten © M®——_ gfgcl\:( ﬁ HC;CVA(/;rc!e one)
NOTE: All temperatures are recorded as corrected temperatures.
LvL gl-zl Spike (Slg:‘ll(f lnitia\l/ Z\Ilt. Sariir;:lVol Comments,
Work Order# Gy | VoD gl @r mL) ; lfﬂ_) . % Solids, etc.
Mo wépe | sl | SD
8.2y f 0090 | gl jpad | S0
(e ] 0.SvD 1bmd | S0
Q0 (1O [0pd_| SV
S0 uh AETD ed | 50
(0.0 444X 5.0V 1024 | 5D
T/ 0018 128 | ded | D
CW, 4 \7/5f£:i g U i 0 v“»«( 572)
Tk [Ovd | S
LA62108-LH 1 ldar | 30
S| w K 03] | 5
1302913-0) g3k | s
L5008 BUP] 934 50
M5 bty 11,0 [p2y | &3
\302013-0 2 035 | SV
03 , 057 | 5P
oM ) @%? o lS/D%’
1502.04-0 | 0%y | v
(409168 - twPbe 0.%7 50
M52 0560 | 1V | 0] | 5B
150268~ 0] - 036 | <0
L302(09- 05 037 | 0 N gugilolls fiof
1 0A8IS- 0 0. 3‘{ $H
1502030~ 0| 039 | 50
L3072 (05-BuPY | ﬁ( 35 | $D
| MY g<sov (.9 | b3y | JD
- f Standard: . ID | Daf;f“me Reviewed By/Date: ﬂuﬂ%/uﬁ'i",l
:CCCIL(;“(,:I\S//LCS ‘z(%:\/\\ @Qfg % ?/,‘4 //‘-‘ = se book # ! (ﬁg for std traceability information
Soil LCS True Value = ] __moiKg Water Matrix Spiking Solufion Concentration = 0.1 pg/ml
Standard # ) oY atdr LCS Spiking Concentration: 1.0 pg/ml
ME-HgCVAA-Prep0910 Page #:
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Lionville Laboratory MERCURY PREPARATION
Ny Ho T Logbo%x;# 1193
Analyst: ﬂ' adlf Instrument ID; s / Prep Bafch: [,’,502[3
Date / Z‘“}/ 1o Balance # 51 7 /NA Worksheet: ﬂfré”b(fb’\
Start Time/Temp: Pipette Calibration (Daily)@ SOP No. _ME-HgCVAA
End Time/T empx BLOCK @ 2 (circle ong)
NOTE: All temperatures are recorded as corrected temperatures.
Lvl plg Spike gpike Initial Wt. Final Comments
< onc. Zor Vo! Sample Vol o " ’
Work Order# Lo Vol (mL) (gl A n(zL) an(1£ S o % Solids, efc.
1202030-0]. 03 | 50
03 938 | Sv
1 502831- 0l a8 | Sw
L302409- §UPS RIrEVEEY
M5 BSW 11V |3y | 57
V567031 07 038 . | ST
03 05% | 57 __
/ “
L~
/ “
L~
Ll
")
W
/
Standard: iD Prep : . R
nda | | *}k e Reviewed By/Date: 'ﬁ&méq,,g'n
ICAL/MS B qg
ICV/CCV/LCS . I se book # ’ ‘ for std traceability information
Soil LCS True Value = - * ! mg/Kg Water Matrix Spiking Solution Concentration = 0.1 pg/m}
Standard # alér LCS Spiking Concentration: 1.0 pg/m!
ME-HgCVAA-Prep0910 Page #:
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