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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
X) in the following table:

reports for the batch number/fraction indicated (marked

... .... ... ...1.l.glpi_ci-d-e_-s j
Metals i X- - T C t P M e 6 6 - i  - - -  

X - - -  
- - -

Inorqanics :

The electronic data deliverable
don't hesitate to contact me at

Sincerely,

(EDD) has been emailed.
(610) 280-3012.

lf  you have any questions, please

Division of 
Trline 

Analytical Corporation

Project Manager

The results presented in this report relate only to the analyical testing md conditions ofthe samples at receipt and duing storage.
integral parts ofthe malytical data. Therefore, this report should only be reproduced in its entirety of 7r'7 pages.'  ) c ' -

R:\GROUP\PM\ORLETTE\Hanford\Data\B ltrs.DOC

All pages of this report ae

****-5+*Ei

LvLl Batch #

01t25t13
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GLTENT: (l)C l\q.-.A-d
a*""@WRelease #: 

Rq _a::

LvLBa tch# :  \ 3O l  O

1- Samples Hand Delivered or

2. Custody Seals on coolers or
containers intact signed & dated?

3. Outside ofcoolers or shipping containers are
free from damage?

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

5. Samples receined "oq66'!--rDli"ntt

How was the temperafure taken?

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

6. Custody seals on sample containers intac!
siped and dated?

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

3. $ample containers are intact?

9.411 5amples on COC received?
All samples received on COC?

10. All sample label information matches COC?

11. Samples properly preserved? @#5 is no,
then this is no.)

L2. Samples received within hold times?
Short holds taken to wet lab?

13. VOAe TOC, TOlf, RSK-175, Sulfides,
Non-Halogenated VOAS (AlcohoVGlycol)
free ofheadspace?

14. QC stickers placed on bottles designated
by client?

15. Shipment meets LvL Sample Acceptance
Policy? (denti$ all botttes that do not meet
the policy, which is on the reverse of this page.)

16. Project Manager contacted conceming any
discrepancies?

Person Contacted

Lionville Laboratory
SAMPLE RECEIPT CHECIOIST (SRC)

Date :  t -dS. t3

Custodian:
AII DISCREPANCIES

tr Yes

s<'
.fr{",

EI Yes

fq+s Esar taqL
d;

df;

dG

Temp 3. ]

Ed

EJT6.

E4

fr€'

d{;

q{",
E6

t{"s

-8{.�

.d%-
tr Yes

B N o

E N o

Comments.

cooler# u)C\*

tr Other (Speciff):

tr No Seals

- r )  -o l l

sR-002-A-0113

E E E E E E E E S

tr Temp. Blank

DNo

[]No

trNo

trNo

trNo
trNo

ENo

trNo

trNo
trNo

trNo

trNo

trNo

tl No

Date

gN/T

EfriT

trN/A

nlvlt
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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-233

Project Number: K4055
Project Manager: Joan Kessner

Reported:

0210312013 09:28

Analyticat Report for Extractable Petroleum Hydrocarbons by SW846 8015

Sample ID Laboratory ID Matrix Date Sampled Date Received

JIRD37 1301062-01 Soil 0112312013 08:30 0112512013 09:45

E E E E E E E E T
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Case Narrative

Client: WC-HANFORD RC-233 K4055
LYL #z 1301062

DIESEL RANGE ORGANICS

One (1) soil sample was collected on 01-23-2013.

W.O. #t 60049-001-001-0001-00
Date Received: 01 -25-2013

The sample and associated QC samples were extracted 0l-28-2013 andanalyzed 0l-30,31-2013
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 80158 for
Diesel Range Organics. The sample and associated QC samples had an elevated final volume of
4 ml,s due to sample matrix. Reporting limits have been adjusted to reflect the necessary
dilutions.

Lionville Laboratory GvL) 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. All surrogate recoveries were within QC acceptance criteria.

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

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

6. Two (2) of two (2) matrix spike recoveries were outside QC acceptance criteria. A copy of
the Sample Discrepancy Report (SDR# 13GC0l4) has been enclosed.

7. The sample and associated QC samples required 2-fold instrument dilutions due to high
concentration of target analyes and sample matrix. 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.

rlgroup\dataDO 1 3\drc\wc hanford\l 30 1 062rgc.doc

Theresultspresentedinthisreportrelateonlytothemaly,ticaltestingmdconditionsofthesmplesatreceiptmddWingstorage.Allpages���� � � � � � � � � � � � � � � � � � � � � � � � � � � �
data. Therefore, this report should only be reproduced in its entirety of pages.

E E E E E E E E E
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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

ig@ as verified by the following signature.

-E f rsl, 7-
LvL Laboratory Manager

E E E E E E E E +



Lionvilte Laboratory Sample Discrepancy Report (SDR) sDR #:

lnit iator:
Date:
Client:

Batch: l3O'l oU Z
Surnpt.@
Method: swe+onrlcnwwlct-pl

Parameter: bAO
Matrix:
Prep Batch:

1. Reason for SDR
a. COC Discrepancy - Tech Profile Error - Client l;'9uest

- Transcription Error - Wrong Test Code
b. General Discrepancy

_ Sampler Error on C-O-C
Other

_ Missing Sample/Extract - Container Broken * _ Wrong Sample Pulled
_ Preservation Wrong

Label lD's ll legible
Received Past Hold_ Hold Time Exceeded

_ lmproper Bottle Type
_ Insufficient Sample

Not Amenable to AnalYsis

Note': Verified by [LogJn] or lPrep Group] (circle)...signature/date:

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

sp i{e feLdler1 e-soLre, hig h

2. Known or Probable Causes(s) -
0€ l-arq.l- (.CI^p.7d tn CLqYLq ie-- Jhrgh ooncei

3. Discussion and Proposed Action
_ ReJog

_ Entire Batch

Other Description:

_ Following Samples:
_ Rejeach
_ Re-exiract
_ Redigest
_ Revise EDD -/b
_ Change Test Code to _
_ Place On/Take Off Hold (circle) ll

Client Contacted:
Date/Person
Add
Cancel

5. Final Actaon...;,gn.t ,una.' NFF1 ).1,.- \ 4, I I l7 I \ Other Explanation:
_ Verifi ed re-[og][each][extl'act][di5gest][a]alysisl (circle),,-,t
_ Included in Case Narrative
_ Hard Copy COC Revised
_ Electronic COC Revised
_ EDD Corrpctions Completed

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

Route
vzt*Manaoer: Dd-_qf 

rojectttrtg-rlcircleX
Metals:Welsh /

_ Sample Prep (circle):
_ Log-in: King

- borgattic: Perrone /
IGCILC'J Carev I-\m-v6n: 

Ru6ino I-MS 
BNA: Carden /- 

Other:

oA-139-4-0208

E E E E E E E  1  E
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GLOSSARY OF DATA

DATA OUALIFIERS

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

J Indicates an estimated value. This flag is used in cases where a target analyte is detected at a level
less fhan the lower quantification level. If the limit of quantification is 10 ug/L and a concentation of
3 adL 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 possiblefurobable blank contamination.

E Indicates that the compound was detected beyond the calibration range and was subsequently
analvzed 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 fhan
40%o difrerence for detected concentrations between the two GC columns; the lower of the two values
is reporied on Form 1 and flagged with a "P".

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

C This flag applies to a compound that has been con_firmed by GCAvIS.

ABBRE\.IATIONS

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

BSD Indicates blank spike duplicate.

MS Indicates makix snike.

MSD Indicates makix spil<e duplicate.

DL Indicates fhat recoveries were not obtained because the extact had to be diluted for analvsis.

NA NotApplicable.

DF DilutionFactor.

NR NotReouired.

NS Not Spiked.

SP Indicates SpikedCompound.

NPM No pattern match for multi-component target analytes.

E E E E E E E  1  1



WC-Hanford, Inc.

2620Fermi Avenue
Richland WA,99354

Project: RC-233

Project Number: K4055
Project Manager: Joan Kessner

Reported:

02/0312013 09:28

ffi#Wfu
ffi

264 Welsh Pool Road
Exton, PA 19341

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

ug/kg dry 2 L30ll99 0112812013 0ll3ll20l3 8015M

L301 199 01/28/2013 0l/31/2013 8015M

JIRD37
1301062-01 (Soil)

Analyte

Reporting

Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Extractable Petroleum Hvdrocarbons bv SW846 8015

Diesel Range Organics 27400 U 27400 udkg dry 2 L30ll99 0l/2812013 oll3ll20l3 8015M

Motor Oil

Surr o gat e : p-Terphe nyl

581000

9 3 %

82100

39-129

E E E E E E E  1  ?



@ffi#Wfu
ffi

264 Welsh Pool Road
Exton, PA 19341

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

t  r  .  : . . . , r  . . :  I t ' . r :  . . ' r  1 . :  .  1  :  . : , .  : ) : .  / i , . r . \

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

Project: RC-233

Project Number: K4055
Project Manager: Joan Kessner

Reported:

02103/2013 09:28

Extractable Petroleum Hydrocarbons by SW846 8015 - Quality Control

Lionville Laboratorv

Anabte Result and Qualifiers
Reportlng
Limit Units

Spike
Level

Source o/oREC

Result %REC Limits RPD
RPD
Limit

Batch L301199 - SW 3540C

Blank (L301199-BLK1) Prepared: 0112812013 Analyzed;0113012013

Diesel Range Organics

Motor Oil

3330 U 3330 ug/kgwet

10000 U 10000 uglkgwet

Surrogate: p-Terphenyl 5460 ug/kgwet 6666.7 82 39-129

LCS (L30f 199-BSf) Prepared: 0l/2812013 Analyzed:0113012013

Diesel Range Organics 56200 3330 ug/kgwet 66667 84 42-133

Surrogate: p-Terphenyl 6380 ug/kgwet 6666.7 96 39-129

Matrix Spike (L301199-MS3) Source: 1301062-01 Prepared: 0112812013 Analyzed;0ll3l/2013

Diesel Range Organics 471000 27700 ue/kgdry 69177 27400U 681* 42-133

Surrogate: p-Terphenyl 6910 ug/kgdry 6917.7 100 39-129

Matrix Spike Dup (L301199-MSD3) Source: 1301062-01 Prepared: 0112812013 Analyzed: 0ll3l/2013

Diesel Range Organics 276000 27700 udkgdry 69291 27400U 398* 42-133 52* 40

Surrogate : p-Terphe nyl 6990 ug/lrgdry 6929.1 IU 39-129

E E E E E E E  1  f ,
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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-233
Project Number: K4055
Project Manager: Joan Kessner

Reported:

02112/2013 22:29

Analytical Report for Polynuclear Aromatic Compounds by SW846 8310

Sample ID Laboratory ID Matrix Date Sampled Date Received

JIRD37 1301062-01 0l/23/2013 08:30 0112512013 09:45Soil

E E E E E E E  1  6



% ffiffi
W W *
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flax {*t*} RS#-RS4$

Case Narrative

Client: WC-HANFORD RC-233 K4055
LVL #: 1301062

POLYNUCLEAR AROMATTC TTYDROCARBONS (PArr)

One (1) soil sample was collectedon0l-23-2013.

W.O. #: 60049-001-001-0001-00
Date Receivedz 0l-25-2013

The sample and associated QC samples were extracted0l-29-2013 and analyzed02-08,09-2013 accordingto
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 (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. 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 sample and associated QC required an instrument dilution of 20-fold due to sample matrix.
Reporting limits have been adjusted to reflect these 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 80008, the attached table lists compounds where theYo difference or drift was
greater than l5o/o, 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.

The sample was reported on a dry weight basis.

I certifi 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.

Daniels

rlgroup\data9013\pah 83 l0\wc hanford\l301062rgc.doc
Theresrrltspresentedinthisreportrelateonlytotheanalyticaltestingandconditionsofthesamplesatreceiptanddudngstorage.A|lpagesofthisreport�������������
Thaefore, this report should only be reproduced in its entirety of pages.

E E E E E E E  1  7
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8310 PAg
Analytes with%oDifference or %Drift.>lsyo, Where Mean is Used for Continuing Calibration

Sample resulG reported from affected CCV:

CCV1:

Mean YoD or %oDrift.

CCY2:

CCV3:

CCY4:

CCV5:

CCV6:

CCYT:

CCVS:

E E E E E E E  1  E
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GLOSSARY OF'DATA

DATA OUALIFMRS

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

J Indicates an estimated value. This flag is used in cases where a target analyte is detected at a level
less than fhe lower quantification level. If fhe limit of quantification is 10 WIL and a concentration of
3 ttdL is calculatd it is reported as 3J.

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

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

I : Interference.

. I Indicates an interference on one analytical column only. Result is reported fom remaining analytical
column.

P This flag is used for a dual column analysis (i.e. pesticides/PCB/herbicides) when there is greater than
4Ao/o difference for detected concentrations between the two GC columns; the lower ofthe two values
is reported on Form I and flagged with a "P".

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

C This flag applies to a compound that has been confrmed by GC/lr,{S.

ABBREVIATIONS

BS Indicates blank spil<e 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 matix spike duplicate

DL Indicates fhat recoveries were not obtnined because the exfact had to be diluted for analvsis.

NA NotApplicable.

DF DilutionFactor.

NR Not Required.

NS Not Spiked.

SP Indicates Spiked Compound.

NPM Nopatiernmatchformulti-componenttargetanalytes.
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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: K4055

Project Manager: Joan Kessner
Reported:

02112/2013 22:29

J1RD37
r301062-01 (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[ 1,2,3-cd]pyrene

Pyrene

Benz[a]anthracene

Chrysene

Benzo[b] fluoranthene

Benzo[k] fluoranthene

Benzo[a] p1'rene

Dibenz[4h]anthracene

Benzo[g,h,i] perylene

Surrogate : Triphenylene

0U2912013
01t29t2013
0v29t20t3
0U29/2013
0y29/2013
01t29/2013
0r/29t2013
0v29t2013
01t29/2013
0U29/2013
0U29/2013
0U29/2013
01t29/2013
0112912013
0r/29/2013
01t29/2013

0t/29/201i

02/09t20r3 8310

02/09t2013 8310

02t09t20r3 8310

02t0912013 8310

02109120t3 8310

02t09/2013 8310

Q210912013 8310

02/09t2013 8310

02t09t20r3 8310

02t09t2013 8310

02t0912013 8310

02t09/2013 8310

02/0912013 8310

02t09t20r3 8310

02109/2013 8310

02/09t20r3 8310

02/09/2013 8310

68.3

68.3

68.3

68.3

68.3

68.3

68.3

68.3

68.3

68.3

68.3

68.3

18.0

68.3

68.3

68.3

105 %

U
U
U
U
U
U
U
U
U
U
U
U

J , D
U
U
U

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

68.3

68-I 29

udkC dry

ug/kg dry

ug&g dry

ug/kg dry

uC/kC dry

uC/kg dry

ugkC dry

ugkg dry

ug/kg dry

ug/kg dry

u/kg dry

ug/kC dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

L301202

L301202

L301202

L301202

L301202

L301202

L30t202

L301202

L301202

L301202

L301202

L30t202

L301202

L301202

L30t202

L30t202

L30 I 202

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

E E E E E E E ? E



wtu 264 Welsh Pool Road
Exton, PA 19341

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

:,1 i-i1:ti:.,tat /!1r::liir::tt l:{, i:tttltlt 1

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

Project: RC-233
Project Number: K4055

Project Manager: Joan Kessner
Reported:

02112/2013 22:29

Polynuclear Aromatic Compounds by SW846 8310 - Quality Control

Lionville Laboratorv

Result and Qualifiers
Reporting
Limit Units

Spike
kvel

Source
Result %REC

%REC
Limits RPD

RPD
Limit

Batch L301202 - SW3540C

Blank (L301202-BLKI) Prepared: 0l /29 12013 Analyzed: 02/08/2013

Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Indeno[ 1,2,3 -cd]pyrene

Pyrene

BenzIa]antlracene

Chrysene

Benzo[b] fluoranthene

Benzo[k] fluoranthene

Benzo[a] pyrene

Dibenz[4h]anthracene

Benzo[g,h,i] perylene

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

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

J . J J

J . J J

J . J J

J . J J

3.33

3.33

J . J J

J . J J

J . J J

J . J J

J . J J

J - J J

3.33

J . J J

U

U

U

U

U

U

U

U

U

U

U

U

T J

U

U

U

uglkg 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

uglkg wet

ug/kg wet

ug/kg wet

Surro gate : Tripheny Ie ne

LCS (H0r202-BSr)

1 5 5 ug/kg wet 166.67 93 68-129

PreDared: 0l/29 /2013 Analyzed: 02/0812013

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

205

t59

t62

159

l6 l

155

163

163

166

t67

160

r69

r67

173

168

t73

J . J J

J . J J

3.33

3.33

J . J J

J . J J

J . J J

3.33

J . J J

J . J J

J . J J

J . J J

3.33

J . J J

J . J J

J . J J

ug/kg wet 166.67

ug/kg wet 166.67

ug/kg wet 166.67

ug/kg wet 166.67

ug/kg wet 166.67

uglkg wet 166.67

ug/kg wet 166.67

ug/kg wet 166.67

uglkg wet 166.67

ug/kg wet 166.67

ug/kg wet 166.67

ug/kg wet 166.67

ug/kg wet 166.67

ug/kg wet 166.67

ug/kg wet 166.67

ug/kg wet 166.67

r23 0-127

95 50-140

97 17-139

96 28-145

97 30-rs2

93 t9-t7l

98 34-159

9 8  3 1 - 1 5 6

100 33- rs2

100 32-151

96 31- ls9

lot 33-164

100 28-16r

r04 29-t49

101 27-153

104 32-t57

Surr ogate : Tr iphe nyle ne 163 ug/kg wet 166.67 98 68- I 29

E E E E E E E ?  1



Wfu
.:.i Rr,

264 Welsh Pool Road
Exton, PA 19341

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

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

Project: RC-233

Project Number: K4055
Project Manager: Joan Kessner

Reported:

02112/2013 22:29

Polynuclear Aromatic Compounds by SW846 8310 - Qualify Control

Lionville Laboratorry

Result and Qualifiers
Reportine Spike
Liftir 

- 
Units Gvel

Source
Result %REC

%REC
Limits RPD

RPD
Limit

Batch L301202 - SW 3540C

Matrix Spike (L301202-MS2) Source: 1301062-01 Prepared: 0112912013 Analyzed:0210912013

Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Indeno [ 1,2,3 -cd]pyrene

Pyrene

BenzIa]anthracene

Chrysene

Benzo[b] fluoranthene

Benzo[k] fluoranthene

Benzo[a] pyrene

Dibenz[4h]anthracene

Benzo[g,h,i] perylene

162 D

138  D

140 D

125 D

124 D

67.7 J, D

1 1 6  D

180 D

l4l D

140 D

l l 5  D

l l 3  D

89.8 D

102 D

107 D

157 D

69.3

69.3

69.3

69.3

69.3

69.3

69.3

69.3

69.3

69.3

69.3

69.3

69.3

69.3

69.3

69.3

ug/kC dry 173.51 68.3 U 93 0-127

ug/kg dry 173.51 68.3 U 80 50-140

uC/kC dry 173.51 68.3 U 81 17-139

u/kg dry 173.51 68.3 U 72 28-145

ug/kg dry 173.51 68.3 U 72 30-rs2

ug/kg dry 173.51 68.3 U 39 19-l7l

ug/kg dry 173.51 68.3 U 67 34-159

uC/kC dry 173.51 68.3 U 104 31-156

uc/kg dry 173.51 68.3 U 81 33-rsz

ug/kg dry 173.51 68.3 U 81 32-157

udkg dry 173.51 68.3 U 66 31-159

ug/kg dry 173.51 68.3 U 65 33-164

ug/kg dry 173.51 18.0 41 28-161

ug/kg dry 173.51 68.3 U 59 29-149

ug/kC dry 173.51 68.3 U 61 27-153

ug/kg dry 173.51 68.3 U 90 32-rs7

Surr o gate : Tr ip he ny Ie ne ug/kgdry 173.51 101 68-129

Matrix Spike Dup (L301202-MSD2) Source: 1301062-01 Prepared: 01129/2013 Analyzed:02109/2013

175

Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

hdeno[ 1,2,3 -cd]pyrene

Plrene

BenzIa]anthracene

Chrysene

Benzo[b] fluoranthene

Benzo[k] fluoranthene

Benzo[a] pyrene

DibenzIa,h] anthracene

Benzo[g,h,i] perylene

165

t26

149

138

142

83.4

138

2 t 7

148

142

l l 9

192

174

124

l l 0

227

68.7

68.7

68.7

68.7

68.7

68.7

68.7

68.7

68.7

68.7

68.7

68.7

68.7

68.7

68.7

68.7

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

ug/kg dry l7l.8l 68.3 U 96 0-127

u/kg dry l7l.8l 68.3 U 74 50-140

ugkC dry l7l.8l 68.3 U 87 17-139

uC/kg dry 171.81 68.3 U 80 28-145

ug/kC dry 171.81 68.3 U 82 30-152

uClkg dry 171.81 68.3 U 49 l9-l7l

ugkC dry l7l.8l 68.3 U 81 34-159

udkc dry l7l.8l 68.3 U 126 3l-156

uc/kC dry l7l.8l 68.3 U 86 33-rs2

uC/kg dry l7l.8l 68.3 U 82 32-157

ug/kg dry l7l.8l 68.3 U 69 31-159

uC/kg dry l7l.8l 68.3 U II2 33-164

uC/kg dry 171.81 18.0 91 28-161

ug/kC dry 171.81 68.3 U 72 29-149

uC/kg dry 171.81 68.3 U 64 27-153

ug/kg dry 171.81 68.3 U 132 32-rs7

3 4 0

8 4 0

8 4 0

10 40

t4 40

22 40

18 40

20 40

6 4 0

2 4 0

5 4 0

53* 40

75* 40

20 40

4 4 0

38 40

Surrogate : Triphenylene 184 ug/kgdry 171.81 t07 68-l 29

E E E E E E E ? ?
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Wfu 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: K4055

Project Manager: Joan Kessner
Reported:

02112/2013 l2:r0

Analytical Report for Metals by SW846 6000/7000 series

Sample ID Laboratory ID Matrix Date Sampled Date Received

JIRD37 1301062-01 0112312013 08:30 01125/2013 09:45Soil
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Case Narrative

Client: WC-HANFORD RC-23 3
LVL#: 1301062
SDG/SAF#: K405 5/RC-23 3

METALS

W.O.#: 60049-001 -00 1 -0001 -00
Date Received: 0l-25-13

The following is a swnmary of the QC results accompanying the sample results. Lionville
Laboratory @vL) 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 .

2.

This narrative covers the analyses of I soil sample.

The sample was prepared and analyzed in accordance with methods listed on the data report
forms.

The sample was arnlyzed and reported with 3-fold dilutions for ICP metals due to sample
matrix.

All analyses were performed within the required holding times.

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

All Initial and Continuing Calibration Verifications (ICV/CCVs) were within the 90-110%
control limits (80-120% for Mercury).

All Initial and Continuing Calibration Blanks (CB/CCBs) were within control limits (less
than the LOQ.

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

Quantitation, samples were greater than 20X MB value).

All ICP Interference Check Standards were within control limits.

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

The matrix spike (MS) recoveries for 8 analytes were outside the 75-1257o contol limits.

J .

4.

5 .

6.

8.

9.

7.

10 .

r:\share\netals\packagos\wc-hanford\m 130 l062bgl/r gc.doc

Theresultspresentedinthisreportrelateorrlytotheana|yticaltestingmdmnditionsofthesmp|esatreceiptmdduingstonge.Allpagesofthisreportareintegrd�of������
Therefore, this report should only be reproduced in its entirety of pages.
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I  t .

t2.

13 .

t4.

1 5 .

For analytes where the MS is out of control, a post-digestion MS (PDS) is performed. A
PDS was prepffed at meaningful concentration levels for the following analytes: Aluminum,
Antimony, Barium, Calcium, kon, and Silicon. The PDS values for Copper and Zinc were
too low compared to indigenous concentrations.

The duplicate analyses for 3 analytes were outside 20Yo Relative Percent Difference (RPD)
control limit criteria. The + 20o RPD control limit applies to sample results greater than ten
times the MDL. The sample result for Selenium was 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 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 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 data package has been authorized by the Laboratory
Manager or a designee, as verified by the following signature.

ullrulre
Date

Laboratory Manager
Lionville Laboratory
ml30l062h{/'rgc.doc
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J

B

DET

ND

NR

dry

wet

RPD

"""-""'-'N-dtas 
and Defi nifiont

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

Anallte 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

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-233
Project Number: K4055

Project Manager: Joan Kessner
Reported:

02/121201312:10
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Wfu 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-233
Project Number: K4055
Project Manager: Joan Kessner

Reported:

02/12/2013 12:10

J1RD37
1301062-01 (Soil)

Analyte

Reporting
R€sult and Qualifier Limit Units Dilution Batch Prepared Anallzed 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

7440

1.68

2.65

701

0.267

2.03

1.46

10000

10.2

7.22

3700

24700

624

4530

361

5 .61

12.8

1310
7 ) <

269

0.561

370

77.9

4440

0.0255

14.0

1.68

2 .81

1.40

0.561

5.61

0.561

28r

0.561

s.6 l

2 .81

56. I

1.40

210

14.0

5 .61

ll.2

lt20

0.842

5.61

0.561

140

7.01

28.1

0.0255

mykg dry

mg/kC dry

mg/kC dry

mg/kg dry

mdkg dry

mg/kg dry

m/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mgkg dry

m/kg dry

mdkgdry

mgkC dry

mgkC dry

mg/kg dry

mg/kg dry

mg/kg dry

mC/kg dry

mdkg dry

mg/kg dry

mC/kg dry

mg/kg dry

mgkC dry

mC/kC dry

U

J

J

J

J

3

3

3

J

3

3

5

J

J

J

J

3

-f

J

J

J

J

3

J

I

L302012 02t04/20r3

L302012 02/0412013

L3020r2 02/0412013

L302012 02/04t2013

L3020t2 02/04/2013

L3020r2 02/04t20r3

L3020t2 02/04t2013

L3Q20r2 02/04t2013

L302012 02/04/2013

L3020r2 02/04/2013

L302012 02/04/2013

L302012 02104120t3

L3020t2 02/04/2013

L3020r2 02/04t20r3

L3020t2 02104/2013

L302012 02/04/2013

L302012 02/04/2013

L3020t2 02/04/2013

L302012 02t04/20r3

L302012 02/04/2013

L302012 02/04/20t3

L302012 02/04/2013

L302012 02/04/2013

L3020t2 02/04/2013

L302014 02t04/20t3

02/06/2013 60108

02/06/2013 6010B

02/06t20r3 60108

02/0612013 6010B

02/0612013 6010B

02/06t20r3 6010B

02/06t2013 60108

02/06t20r3 60108

02/06t2013 6010B

02/06t20r3 60108

02/06t2013 6010B

02t06/2013 6010B

0210612013 60108

02/06t20r3 60108

02t06/2013 6010B

02/06t2013 6010B

02t06/20r3 60r08

0210612013 6010B

02/06t20r3 6010B

02t06/2013 6010B

02/06/2013 60108

02/06t20r3 6010B

02t06/2013 6010B

02/06t2013 60108

02/0512013 7471A
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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-233
Project Number: K4055
Project Manager: Joan Kessner

Reported:

0211212013 12:10

Metals by SW846 60{i0i7000 series - Quality Control

Lionville Laboratorv

Analyte Result and Qualifiers
Reporting
Limit Units

Spike
Level

Source %REC
Result %REC Limits

RPD
RPD Limit

Batch L302012 - SW 30508

Btank (L302012-BLKI) Prepared: 0210412013 Analyzed: 0210612013

Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

hon

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Vanadium

Zinc

Duplicate (L302012-DUP1 )

4 .81

0.577

0.962

0.481

0.192

1.92

0.192

8.94

0.r92

1.92

0.962

19.2

0.481

3.72

4.81

t .92

3.85

385

0.288

r.99

0.192

9.73

2.40

9.62

u 4.81

u 0.s77

u 0.962

u 0.481

u 0.192

u t .92

u 0.t92

B 96.2

u 0.t92

u 1.92

u 0.962

u 19.2

u 0.481

B 72.1

u  4 .81

u t.92

u 3.8s

u 385

u 0.288

1.92

u 0.192

B 48.1

u 2.40

u 9.62

Source: 1301062-01

mg/kg wet

mg/kg wet

mg/kg wet

mg/kg wet

mg/kg wet

mg/kg wet

mg/kg wet

mg/kg wet

mg/kg wet

mg/kg wet

mgkg wet

mglkg wet

mg/kgwet

mg/kg wet

mg/kg wet

mg/kg wet

mg/kg wet

mglkg wet

mg/kg wet

mg/kg wet

mg/kg wet

mg/kg wet

mglkg wet

mg/kg wet

Prepared: 02/04/2013 Analyzed: 02/0612013

Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

7430

1 .78

3.06

976

0.272

2 .12

1 .37

r0600

10.4

7.49

7940

14.8

1 . 7 8

2.96

1.48

0.s93

5.93

0.593

296

0.593

s.93

2.96

m/kgdry

mg/kg dry

mgkCdry

m/kC dry

mC/kg dry

mg/kg dry

mgkCdry

mglkC dry

mC/kg dry

mykg dry

m/kg dry

7440

1.68  U

2.65

701

0.267

2.03

t.46

10000

10.2

7.22

3700

0.0769

14.5

32.7*

1.94

4.43

6.32

5.73

1 . 5 8

3.66

72.7*
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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
ProjectNumber: K4055
Project Manager: Joan Kessner

Reported:

02/12/2013 12:10

Metals by SW846 600017000 series. Quality Control

Lionville Laboratory

Result and Qualifiers
Fgp_otti"g
L l m l t

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

RPD
Limit

Batch L302012 - SW 30508

Duplicate (L3020f2-DUPf) Source: 1301062-01 Prepared: 02/0412013. Analyzed:0210612013

kon

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Vanadium

Zinc

Matrix Spike (L302012-MSf )

4040 29.6

Source: 1301062-01 Prepared: 02/04/2013 Analyzed: 02106/2013

24700

786

4690

375

5.93 u

12.8

1240

1.42

282

0.593 u

359

75.7

mykg dry

mg/kg dry

mdkg dry

mgkg dry

mg/kg dry

m/kg dry

mg/kg dry

mg/kg dry

mC/kC dry

mg/kg dry

m/kg dry

mg/kg dry

mC/kC dry

24700

624

4530

361

5 . 6 1  U

12.8

1 3 1 0

2.25

269

0.561 U

370

77.9

4440

59.3

1 .48

222

14.8

5.93

1 1 . 9

1  190

0.889

5.93

0.593

148

7.41

0.t97

23.0+

3.44

3.94

0.283

4.90

45.6*

4 .81

3 . 1 I

2.86

9.31

20
) n

20

20

20

20

20

20

20

20
1 n

20

20

Aluminum

Antlmony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

8500

15 .3

157

1030

4.21

77.8

5.58

14100

25.8

46.2

4660

25600

667

6840

407

76.9

s2.8

3 r80
153

249

3 .50

2530

13.5

1 .63

2.7r

1 .3  5

0.542

5.42

0.542

27r

0.542

5.42

2.71

54.2

1 . 3 5

203

13.5

5.42

1 0 . 8

1080

0.813

5.42

0.542

135

m/kg dry 180.57 7440 585+ 75-125

mg/kg dry 45.144 1.68 U 33.9* 75-125

mg/kg dry 180.57 2.65 85.7 75-125

mg/kg dry 180.57 701 180* 75-125

mykg dry 4.sr44 0.267 87.3 7s-125

mglkg dry 90.287 2.03 83.9 75-125

mgkCdry 4.5144 1.46 91.2 75-125

mdkC dry 2257.2 10000 180* 75-125

mykg dry 18.057 10.2 86.5 7s-l2s

mC/kg dry 45.144 7.22 86.4 75-125

mg/kg dry 22.572 3700 4260* 75-125

m/kg dry 90.287 24700 996* 75-125

mdkg dry 45.144 624 94.5 75-125

mgkg dry 22s72 4s30 r02 75-125

mg/kg dry 4s.r44 361 103 7s-l2s

me/kgdry 90.287 5.61 U 85.2 75-125

mdkC dry 45.144 12.8 88.5 75-125

mg/kg dry 2257.2 l3l0 82.9 75-125

mg/kg dry 180.57 2.25 83.7 75-125

mg/kg dry 90.287 269 :21.5* 75-125

mC/kC dry 4.5144 0.561U 77.5 75-125

mC/kg dry 2257.2 370 95.6 75-125
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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-233
ProjectNumber: K4055

Project Manager: Joan Kessner
Reported:

02/12/2013 12:10

Metals by S\tr846 6000/7000 series - Quality Control

Lionville Laboratorv

Analy'te Result and Qualifiers
Reporting
I-imit Units

Spike
Level

Source %REC
Result %REC Limits RPD

RPD
Limit

Batch L302012 - SW 30508

Matrix Spike (L3020f2-MSf ) Source: 1301062-01 Prepared: 02/04/201 3 Analyzed: 02/0612013

Vanadium

Zinc

Post Spike (L3020I2-PSl)

120

4s90

6.77

27.r

Source: 1301062-01

mgkg dry 45.144 77.9 92.3 75-125

mg/kgdry 45.144 4440 345* 75-125

Prepared: 02104/2013 Analyzed: 02/0612013

Aluminum

Antimony

Barium

Calcium

kon

Silicon

Reference (L302012-SRM1)

r36000
302

7770
r 58000
368000

9150

ttg/L 66000 79600 85.7 75-125

rC/L 300.00 5.25 99.0 75-125

ttg/L 300.00 7500 89.0 75-125

nC/L 62400 107000 82.5 75-125

rrdL 126000 265000 81.9 75-125

\e/L 6300.0 2870 99.7 75-125

Prepared: 02/04/2013 Analyzed: 02/0612013

Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Vanadium

Zinc

10800
45.9
l l 5

290

108

80.2

230

33  l 0

8 1 . 5

166

276

8570

l 8 t

7490

968

235

222

13900

190

501

84.5

9610

106

r98

t4.2

1 .70

2.83

1.42

0.566

s.66

0.566

283

0.566

s.66

2.83

56.6

1.42

212

14.2

5.66

I  1 .3

I  130

0.849

5.66

0.566

t42

7.08

28.3

mg/kg wet 6670.0

mg/kg wet 53.000

mg/kg wet I14.00

mglkg wet 307.00

mg/kg wet 108.00

mglkg wet 85.100

ng/kg wet 225.00

mglkg 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

mglkg wet 965.00

mg/kg wet 235.00

mg/kgwet 221.00

mglkg wet 14400

mg/kg wet 187.00

mg/kg wet 807.00

mg/kg wet 83.500

mglkg wet 9730.0

mg/kg wet 98.700

mg/kg wet 199.00

162 0-200.89

86.7 0-235.8

101 82.8-tt7.54

94.6 79.8-t20.2

100 82.8-117.6

94.3 67.s-r32.8

102 83.6-116.4

98.4 83.3-l16.9

106 73.3-126.4

99.9 80.7-118.7

r02 80.8-119.2

t02 78.6-t2t. l

95 .0  81 .6- l18 .4

87.4 83.2-tr6.7

100 69.3-130.5

100 76.2-123.8

100 79.6-120.8

96.9  81 .9-118.1

101 7s.9-r24.6

62.t 0-2t9.3

101 82 .7- t t7 . l

98.8 
' 

82.5-117.2

107 7s.9-r23.6

99.6 78.4-r2r.6
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264 Welsh Pool Road
Exton, PA 19341

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

lVletals tySW846'5t)00/7000 series - Quality Control

Lionville Laboratorv

WC-Hanford. Inc.

2620Fermi Avenue

Richland WA\99354

Project: RC-233

Project Number: K4055
Project Manager: Joan Kessner

Reported:

02/12/2013 12:10

Result and Qualifiers
Reporting
Limit Units

Spike
l-evel

Source
Result %REC

%REC
Limits RPD

RPD
Limit

Batch L302014 - SW 747lAPrep

Blank (L302014-BLKI) Prepared: 0210412013 Analyzed;02/05/2013

Mercury 0-0290 U 0.0290 mg/kg wet

Duplicate (L3020f4-DUPI) Source: 1301062-01 Prepared: 0210412013 Analyzed:02/0512013

Mercury 0.0242 Il 0-0242 mC/kg dry 0-0255 U

Matrix Spike (L302014-MS1) Source: 1301062-01 Prepared: 0210412013 Analyzed: 02/05/2013

Mercury 0.183 0.0269 mg/kg dry 0.14962 O.0255U 122 75-125

Reference (L3020f4-SRMI) Prepared: 0210412013 Analyzed: 0210512013

Mercury t .29 0.0290 mglkg wet 1.2900 99.8 62.6-138

E E E E E E E f , E



Lionville Laboratory

DatelTime Initiated:
DatelTime Completed:

Matix (circle):
il;h'e('i'"r;;'f 30^0:t 3010A @ 20a.7 Gse4)
plllTurbidity: N/A for Solids.

are recorded as corrected

R\group\QA\SOP\

Signed\SPl\kfetals Digesfi on log.doc

SAMPLE DIGESTION RECORD
-^\

BlFance#: l?r 1 ,^D 4 l i r u V g r -  V t  t  A

Balance Cpl-{erification: Y/ NA
lX t^r

Temp: 
-l>

Logbook #'  i l i \

BLOCK | 2. (circleone)

Data Review BylDate:
/ ' r'w16tt?

Page#:

E E E E E E E f , +

Vv1xt7'Xt

'|a'&67 -6

t9oTtcb1-eZ

HNO3
HCI

1:1HNO3
l : l  HCl

5 7



. , r a  I

lnstrument lD: Whl

Pipette Calibration (Daily

Lionville Laboratory MERCURY PREPARATION

Analyst:
udtc

Start Tiine/T
End Time/Temp:

are recorded as corrected

Reviewed By/Date:

True Value =
Standard #

se noot +--!ffi- for std traceabiliry information

dlHr LCS Spiking Concentration: 1.0 14/ml

Page #:

tosb6ox* llQ{
PrepBatch: {,ftNll{
Worksheet /f"a ASV\
SOPNo. ME-HqCVM
BLOCK t 1\ 2 (circte one)

\l

ffiss
E E E E E E E + E

L,SwlLt-bvp

ME-HgCVAA-Prep09l0



MERCURY PREPARATION

are recorded as corrected

, ̂ togooon* ll(B
Prep Batch: U)07All4
Worksheet: bfrAZ6bi
SOP No.
BLOCK

NOTE: All

Reviewed ayloate erill , n 2,\o-l I l?

se Uoot< *-[$$- for std traceabitity information

d&r LCS Spiking Concentration: 1.0 Fq/ml

Page #:

ffiff1sffi
E E E E E E E +  1

ME-HgCVAA-PIepO9l0



TCLP METALS
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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-233

Project Number: K4055
Project Manager: Joan Kessner

Reported:

02/27/2013 14:06

Analytical Report for TCLP Metals by SW846 1311 6000/7000 series

Sample ID Laboratory ID Matrix Date Sampled Date Reccived

JIRD37 t301062-01 Oll23l20l3 08:30 0ll25l2Ql3 09:45Soil

E E E E E E E + f ,
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2S4 Welsh Pool Road
Hxton, Pennsylvania 19341

Fhone {6'!0}28S-3000
Fax {610} 280"3S41

Case Narrative

Client: WC-FIANFORD RC-23 3
LYL#z 1301062
SDG/SAF#: K405 5/RC-23 3

METALS

W.O.#: 60049-001 -00 I -0001 -00
Date Received: 01-25-13

The following is a sunmary 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.

l .

2 .

This narative covers the analysis of I TCLP leachate sample.

The sample was prepared and ar:rrlyzedJn accordance with methods listed on the data report
forms.

The TCLP leachate sample was analyzed and reported with a 5-fold dilution for ICP metals
due to sarnple matrix.

All analyses were performed within the required holding times.

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

A11 Initial and Continuing Calibration Verifications (ICV/CCVs) were within the 90-ll0o/o
control limits (80-120% for Mercury).

A11 Initial and Continuing Calibration Blanks (ICB/CCBs) were within control limits (less
than the LOQ).

All preparation/method blanks (MB) were within method criteria {less than the Limit of
Quantitation, MB value less than 5o/o of the RCRA limit, or samples were greater than 20X
MB value).

All ICP Interference Check Standards were within control limits.

All laboratory control samples (LCS) were within the 80-120olo control limits.

4.

5 .

6.

7.

8 .

9.

r:\shaie\netals\packages\wc-hanford\n0 I 462tc20 I 3.doc

Theresrrltspresentedinthisrportrelateon]ytothemalyticaltestingandconditionsofthesanplesatreaipmdduingstorage.Allpagesofthisreportareinte@p�of��� � � �
Therefore, this report should only be reproduced in its mtirety of pages.
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10.

1 1 .

12.

1 3 .

14.

The TCLP leachate duplicate analyses were within the 20Yo Relative Percent Difference
(RPD) control limit critieria. The + 20o RPD control limit applies to sample results greater
than ten times the MDL.

The TCLP extract from sample J1RD37 was selected for the matrix spike (MS) for this
analytical batch. All MS recoveries were greater than 50Yo as per method criteria

The matrix spike (MS) concentration for Mercury was equivalent to the regulatory level
(200 ppb) as per SW846 method 131 l. The required spike concentration is above the linear
range of the instrument, resulting in a SO-fold dilution. The MS recovery was greater than
50o/o as per method criteria.

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 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 hard-copy data package has been authorized by the Laboratory
Manager or a designee, as verified by the following signature.

Ulrz.lrz
Date

Laboratory Manager
Lionville Laboratory
11w/m0l-062tc2013
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DET

ND

NR

dry

wet

RPD

Notes and Definitions

Anallte included in the analysis, but not detected

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

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-233

ProjectNumber: K4055
Project Manager: Joan Kessner

Reported:

0212712013 14:06
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wtu 264 Welsh Pool Road
Exton. PA 19341

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

JlRD37
1301062-01 (Soil)

Analyte

Reportrng

Result and Qualifier Limit Units Dilution Batch Prepared Anallzed Method

Barium

Cadmium

Chromium

Lead

Selenium

Silver

Mercury

2.37

0.0311

0.0250

6.14

0.100

0.0300

0.000200

Lionville Laboratory

TCLP Metats bv SW846 1311 6000/7000 series
Arsenic 0.0750 U 0.0750 mg[, 5 L302145 0212112013 02122/2013 6010

U
U
U

0.00500 mglL 5 L302145 0212112013 0212212013 6010

0.0150 mgll- 5 L302145 0212112013 0212212013 6010

0.0250 mgll- 5 L302145 0212112013 0212212013 6010

0.0500 mglL 5 L302145 0212112013 0212212013 6010

0.100 mgll- 5 L302145 02/21/2013 0212212013 6010

0.0300 mgll, 5 L302145 0212112013 0212212013 6010

0.000200 mgll, I L302147 02/2612013 0212712013 7470

i 4::ti:.:..r; ::t 1t1..t ,L.<: |!.r:tti/.:/.tt t rlti1:,ia:.!1

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

Project: RC-233

Project Number: K4055
Project Manager: Joan Kessner

Reported:

02127/2013 14:06
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TCLP Metals by SW846 13ll6000/7000 series - Quality Control

264 Welsh Pool Road
Exton, PA 19341

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

WC-Hanford, Inc.

2620Fermi Avenue

tuchland WA" 99354

Project: RC-233

ProjectNumber: K4055
Project Manager: Joan Kessner

Reported:

02127/2013 14:06

Lionville Laboratory

Anabte Result and Qualifiers
Reporting
Limit

Spike
Units lrvel

Source %REC
Result %REC Limits RPD

RPD
Limit

Batch 1302145 - SW 3010A

Blank (L302145-BLKI) Pr"pg"d, Al2llXl3 /ltrulyt"d,02l22lTB

Arsenic

Barium

Cadmium

Chromium

Lead

Selenium

Silver

0.0150

0.00100

0.00300

0.00500

0.0100

0.0200

0.00600

U
I I

U

U

U

U

U

0.0150 mgll-

0.00100 mglL

0.00300 mgL

0.00500 mglL

0.0100 mC/L

0.0200 mglL

0.00600 mglL

Blank(L302145-BLK2) Prepared: 0212112013 Analyzed: 02122/2013

Arsenic

Barium

Cadmium

Chromium

le,ad

Selenium

Silver

0.0750

0.00500

0.0150

0.0250

0.0500

0.100

0.0300

0.0750

0.00500

0.01s0

0.0250

0.0500

0.100

0.0300

U

U

U

U

U

U

U

mglL

mgL

mgll-

mg/L

mglL

mgL

mgL

LCS (L302145-BS1) Prepared: oztz!!?otl t""tyu* wmtzon

Arsenic

Barium

Cadmium

Chromium

I-ead

Selenium

Silver

10.0

5.  l3

0.257

0.506

2.46

9.68

0.504

0.0150

0.00100

0.00300

0.00s00

0.0r00

0.0200

0.00600

nglL 10.000

mgL 5.0000

mglL 0.25000

mglL 0.50000

mglL 2.5000

mglL 10.000

mglL 0.50000

100 80-120

103 80-120

103 80-120

101 80-120

98.2 80-120

96.8 80-120

l0l 80-120

D u p l i c a t e ( L 3 0 2 1 4 5 - D U P 1 ) S o u r c e : 1 3 0 1 0 6 2 - 0 l P r e p a r e d : 0 2 / 2 | W

Arsenic

Barium

Cadmium

Chromium

Lead

Selenium

Silver

0.0750

2.36

0.031 I

0.0250

6.20

0.100

0.0300

0.0750

0.00500

0.0150

0.0250

0.0500

0.100

0.0300

mg/L

mgll-

mglL

mg/L

mC/L

mClL

mglL

0.0750 u

L - 5  I

0.031 I
0.02s0 u

6.14

0.100 u

0.0300 u

0.508

0.00

0.89r

20
.,^

20

20

20

20

20
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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-233

Project Number: K4055
Project Manager: Joan Kessner

Reported:

021271201314:06

TCLP Metals by SW846 1311 6000/7000 series - Quality Control

Lionville Laboratorv

Analy'te Result and Qualifiers
Reporting
Limit

Spike Source %REC
Units tivel Result %REC Limits RPD

RPD
Limit

Batch L3O2l45 - SW 3010A

Matrix Snike &302145-MSl) Source: 1301062-01 Prepared: O2l2ll20l3 Analyzed: 02/22/2013

Arsenic

Barium

Cadmium

Chromium

Lead

Selenium

Silver

Batch l302l47 - SW 7470A Prep

5 . t4

97.3

1.04

5.02

tl.2

1.00

5 .12

0.0750

0.00500

0.0150

0.0250

0.0500

0.100

0.0300

mgll- 5.0000 0.07s0 U 103 s0-1000

ngtL 100.00 2.37 94.9 s0-1000

mg/t- 1.0000 0.0311 l0l 50-1000

ngtl 5.0000 0.0250 U 100 50-1000

mgL 5.0000 6.14 100 50-1000

mgL 1.0000 0.100U 100 50-1000

melL 5.0000 0.0300 U 102 50-1000

Blank (L302147-BLKI) Prepared: 0212612013 Analyzed: 02127 /2013

Mercury 0.000200 0.000200 mgL

: 02 I 26 I 20 | 3 Analy zed; 02/ 27 / 20 13

0.000200 0.000200

Blank (L302147-BLK3

Mercury

: 02 1 26 1 2013 Analy zed; 02/27 / 20 13

0.000200 u 0.000200 mg/L

LCS (L302147-BS1) Prepared: 0212612013 Analyzed: 02/27/2013

Mercury 0.00527 0.000200 mgL 0.0050000 105 80-120

Duplicate (L3Q2147-DLIP2) Source: 1301062-Ol Prepared: 0212612013 Analyzed;02127 /2013

Mercury 0.000200 u 0.000200 mglL 0.000200 u

Matrix Soike &302147-MS2) Source: 1301062-01 Prepared: 0212612013 Analyzed: 0212712013

20

Mercury 0.196 0.0100 mgL 0.20000 0.000200 U98.0 50-1000
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Lionville Laboratory TGLP EXTRAGTION REcoRD
(NoN-VO|-ATILES) LoGBooK# IZSZ

Start Date:
StartTime:
Analyst
SOP:  SPI -1311.1

End Date:
End llme:
Analyst:
Method:

Tumbler Speed:
Leachate Batch #:
Leachate Page:
Room Temp. ('C):

/ ot"Zv-/ " l t . l
Start Zt tFinish-Zt __
Room Temp. Acceptance Griteria:

23C+2

LvL#
Client lffi:
pH After 5 Min:
pH AfierAcicl/Heat
Extraction Fluid/pH:
SampfeWt.(g):
Extract Fluid Vol.(mL):
pH After Extraction:

Initial Filhation Data and Comments:
Solids: _% / NA

lnitial Filtrate Added:

pH After 5 Min:
pH AfterAcid/Heat:
Extraction Fluid/pH:
SampleWt.(g): 2s
Extract Fluid Vol. (mL):
pH After Extraction:

Initial Filtration Data and Comments:
Solids: _-% / NA

lnitial Filbate Added:

LvL #
Client lD#:
pH After5 Min:
pH AfterAcid/Heat ,
Extraction FluiilpHfi
SampleWt.(g):
Exhact Fluid Vol.(mL):
pH After Extraction:

lnitial Filtration Data and Comments:
Solids: _% / NA

nitial Filtrate Added:

LvL #: , D(,, I

Client lD#:
pH After5 Min:
pH AfterAcid/Heat
Extraction Fluid/pH:
SampleWt(g):
Extract Fluid Vol. (mL):
pH After Extraction:

Initial Filtration Data and Comments:
Solids: _% / NA

lnitial Filtrate Added:

Standard ID Prep Date Expir Date pH Acceptance Criteria

Fluid #1 (Sooots rlzsls t lz'<l ,s 4.93 t o-os

Fluid # 2 2.88 + 0.05

spr-1311 .1-4{310 Reviewed By/Date ft.tltlrt page#

10  i .
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startoate: { {3a113
Start Time: / 2; Ot
AnalysL lZi{
SOP: SPI-1311.1

End Date:
End Time:
Analyst
Method:

Tumbler Speed:
Leachate Batch #:
Leachate Page:
Room Temp. ("C):
start 4 | tFinish*?!__
Room Temp. Acceptance Griteria:

23"C + 2"

LvL *t I
Client lD*t .JiAb+Z-
pH After5 Min:
pH AfterAcidlHeat
Extraction Fluid/pH: 4 t t+ -QZ-
Sample Wt(g): 25
Exbact Fluid Vol.(mL): F-,-(X-
pH After Extraction: / "

lnitial Filtration Data and Comments:
Solids: % / NA

lnitial Filtrate Added:

LvL #: 13,C-{ obLl- o t
Client tD#: JiRi:q3
pH After 5 Min: 

'7,L|

pH AfterAcid/Heat:
Extraction Fluid/pH:
SampleWt.(g):
Extract Fluid Vol.(mL): hrh)
pH After Extraction:

Initial Filtration Data and Comments:
Solids:_% / NA

lnitial Filhate Added:

LvL# tJUIU54#.^OL._
Client lDit -\{kj)lJi
pH After 5 Min: "7 .fn-,
pH AfterAcid/Heat
Extraction Fluidlp{: ft{ 

'L{"12-

Sample Wt(g):
Exhact Fluid Vol.(mL): 44t
pH After Extraction: 

' ---ffi
pH After Extraction:

Initial Filtration Data and Comments:
Solids: _% / NA

Initial Filtrate Added:

LvL#: fSJtO'b -ot
ctienttre
pH After 5 Min:
pH AfterAcid/Heat:
Extractjon Fluid/pH:
Sample Wt.(g):
Extract Fluid Vol.(mL
pH After Extraction:

Initial Filtration Data and Commenb:
Solids: % / NA

Initial Filtate Added:

Standard ID Prep Date Expir Date pH Acceptance Criteria

4.93 + 0.05Fluid #1 13rTt:slf yfz-zf & t lz.sf s
Fluid#2 2.88 + 0.05

Lionville Laboratory TCLP EXTRACTION RECORD
(NON-VOLATTLES) LocBooK# I25Z

Reviewed BylDate &,4'li: page #

E E E E E E E S  1
1 1
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start Date: I /3cl/-q
Startfime: lL:t$
Analyst ejJ
SOP:  SPI -1311.1

End Date:
End'llme:
Analyst:
Method:

Tumbler Speed: 3 I nprr,r -
Leachate Batch #: 73DlZ-&
Leachate Page: 7 ofp_
Room Temp. ("C):
Start >:/ iFinishzrl__
Room Temp. Acceptance Griteria:

23"c + 2

pH AfterAcid/Heat
Extraction Fluid/pH:
SampleWt.(g):
Extract Fluid Vol. (mL):
pH After Exhaction:

Initial Filtration Data and Comments:
Solids:_% / NA

Initial Filhate Added:

LvL *f,
Client IDH:
pH After 5 Min:
pH AfterAcid/Heat:
Extraction Fluid/pH:
SampleWt.(g):
Extract Fluid Vol. (m L):
pH After Extraction:

Initial Filtration Data and Comments:
Solids:_% i NA

lnitial Filtrate Added:

LvL# l.3C {
Client lD#:
pH After 5 Min:
pH AfterAcid/Heat
Exhaction F
Sample Wt.(g): 2 g
Extract Fluid Vol.(mt): S,fr^
pH After Extraction:

Initial Filfation Data and Comments:
Solids: _% / NA

nitial Filtrate Added:

LvL #:
Glient lD:4h
pH After 5 Min:
pH AfterAcid/Heat
Extraction Fluid/pH:
SampleWt(g):
Extract Fluid Vol.(ml):
pH After Extraction:

Initial Filtration Data and Comments:
Solids: % / NA

Initial Filhate Added:

Standard ID Prep Date EpirDate pH Acceptance Criteria

Ftuid #1 {3Do'c77 r/zsfisv/zs/e 4.93 + 0.05

Fluid # 2 2.88 + 0.05

Lionville Laboratory TCLP EXTRACTION RECORD
(NON-VOtiTtLES) , ̂  ,-/)

LOGBOOK # T12 L

Page #

E E E E E E E S ?
1 2
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Lionville Laboiatory

Digestion Batch #:
DatelTime Initiated:
DatelTime Completed:

Mahix (circle):
Method (circle one): 3005A
plVTurbidity: N/A for Solids_
NOTE: All

Rlroup\QA\SOP\

SAMPLE DIGESTION R.ECORD

Logbook #, ilqt

(circle one)

,--+.
(pifssfedlundigested (circle one)
Balance #:
Balance Cal V-e5$cation: y
Temp: _ 45

3050 200.7 (1994)

are recorded as corrected td

' l : l  
HNO3

Page #:

E E E E E E E S f ,
73

Data Review By[Date:

Signed\SPlW{etals Digestion log-doc

l : l  HCI



Lionville Laboratorv MERCURY PREPARATION

ttGT. lAnalyst:

Date

StartTimeff,
End Timeff

NOTE: All

Soil LCS True
Standard #

lnstrument lD:
Balance #
Pipette Calibration

are recorded as corrected

Reviewed By/Date:

se aoox *1[l E-for std traceabitity information

dlEr LCS Spiking Concentration: 1.0 pg/mt

Page #:

E E E E E E E S +
*F-+=++*f 3

>Ju:"/�ul-or,f t

r ) $10 t " -o  l
uSoer{t ^ Atf

\901 DGt- d i
L3a'?,N1- 6,4J

l,7w i eut *
1lll 1s{,ia- {11
Llszl{t- buP

ME-HgCVAA-Prep0910

tp ,u^el fi,a,ilY ao 44



Lionville Laboratorv MERCURY PREPARATION

fnstrument n: W, I

Start Tiine/Temp:
End Time/Temp:

are recorded as corrected

Reviewed By/Date:

LCS True Value =

Analyst;

Date

Standard #

Prep Batch:

Worksheet:

SOP No.

BLOCK

Losbook * tlTV
I  \aaJV7
l{roLzVa 1

se Ooot< *--.jJ I E- for std traceability information
Water Matrix Spiking Solution Concentration =

dlUr LCS Spiking Concentration: 1.0 pg/ml

Page #:

E E E E E E E S S
# E * * a + + - -

Pipette Calibration (Dailyfi

2 (circle one)

|)dz-clbt{-6 }
lo3t utql -Drtfi

lr0?-rlut- 0 i
Lt|ztttl- g4P7

tlavovf- s2-
rJoL7ft- a I

t \oTgrj-  i ,

tSt t  Ot t i -A i

ME-HgCVAA-Prep09l0
s ^# lryoit\
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