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12 March 2013

Joan Kessner
WC-Hanford, Inc.
2624 FermiAvenue
MSIN H4-21
Richland, WA 99354

Subject: Analytical Data

Dear Ms. Kessner:

Package

Enclosed are the hard copy analytical reports for the batch number/fraction indicated (marked
X) in the following table:
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The electronic data deliverable
don't hesitate to contact me at

Sincerely,

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

lf  you have any questions, please

Division of Eberline Analytical Corporation

Project Manager

The resulls presented in this repo( relate only to the malytical testing md conditions ofthe silnples at receipt md duing storage
integml parts ofthe malytical data. Therefore, this report should only be reproduced in its entirety ot 
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GLTENT: Wc l/n"traraD
projecrGT$wRelease#: R(*a'SZ

LvL Batch #: 8O/t4

Lionville Laboratory

SAMPLE RECEIPT CIMCKLIST (SRC)

Dare: t4/ - i3

Sample Custodian:
NOTE: E)(PI.AIN ALL DISCREPANCIES

t- samples HandDelivered * @ .".*, {nty'ft Atbirr# fl46 el'o6 Teff

tr No Seals 
'

Contnzetts:

2- Custody Seals oa coolers or shipping
containers intac! signed & dated?

3. Outside of coolers 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 received cooled or ambient?

How was the temperature taken?

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

6- Custody seals on samFle containers intact,
signed and dated?

7 - COC(Client & LvL)signed & daled?

8. Sample containers are intact?

9- AJI samples oa COC received?
All samples received on COC?

10. All sample label information matches COC?

11. SnmFles properly presewed? (If #5 is no,
then this iS no-)

12- SamFles received within hold times?
Short holds takea to wet lab?

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

14- QC stickers placed on bottles designated
by client?

15- Shipment meets LvL Sample Acceptaace
Policy? (Identify all bottles ttrat do not meet
the policy, which is on tlte reverse of rhic page.)

16. Project Manager contacted concerning any
discrepancies?

K rtE,MzroPlzreL'/ 8-&{ frAtlAhTu*
trNo trNA

w6

"1
".{

D,fr.

6*

i*
(_,

A
4
wlrt

o1*
"t{

*
E Yes

n{.,

trNo

trNo

trNo

Temp &' "c coorer# (^b.//- lA-azo

tr Temp. Blank [1 Other (Specig,):

trNo

trNo

trNo

trNo

trNo
trNo

trNo

trNo

tr No Seals

tr Yes

,4*
trNo

trNo

trNo

trNo

Date

qy<''

trN/A

tr Yes

sR-002-A-0113

E E E E E E E E S

Person Contacted
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264 Welsh Pool Road
Exton, PA 19341

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

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

Project: RC-233
Project Number: K4059

Project Manager: Joan Kessner
Reported:

02114/2013 22:17

Analytical Report for Extractable Petroleum Hydrocarbons by SW846 8015

Sample ID Laboratory ID Matrix Date Sampled Date Received

JIRD44 1302003-01 Ol/28/201312.,20 0l/31/2013 10.20Soil

E E E E E E E E T
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Case Narrative

Client: WC-HANFORD RC-233 K4059
LVL #: 1302003

W.O. #z 60049-001-001-0001-00
Date Received: 0l-3 l-2013

DIESEL RANGE ORGANICS

One (l) soil sample was collected on 0l-28-2013.

The sample and associated QC samples were extracted 02-ll-2013 andanalyzed02-12,14-2013
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 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:

l. 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. Two (2) of (2) matrix spike recoveries were outside QC acceptance criteria. 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# l3GC025) has been
enclosed.

7. The sample and associated QC required a l0-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\data90l3\dro\wc hanford\1 302003rgc.doc

Theresultspresentedinthisreportrelateonlytothemalyicaltestingandconditionsofthesamplesatreceiptmdduingstorage.Allpagesofthis��� � � � � � � � � � � � � � � � � � � � � � �
data. Therefore, this report should only be reproduced in its entirety of pages.
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11. I certifu that this sample data package is in compliance with SOW requirements, both
technically and for completeness, other than the conditions detailed above. Release of the
data contained in this hardcopy data package has been authorized by the laboratory manager
or a designee as verified by the following signature.

LvL Laboratory Manager

E E E E E E E E +



Lionville Laboratory Sample DiscrepancyReport (SDR) sDR #: t qGC(H{

twbla o" ?o"'s Batch:^302003 Parameter:
Matrix:

lnitiator:
Date:
Client.

Samples:
Method:

b z o
lYE I lrrsO i 6 0 r  C

sw846/McA\M //cLp/ Prep Batch: l_SoZaQf,

1. Reason for SDR
a. COC Discrepancy _ Tech Profile Error _ Client Request

_ Transcription Error _ Wrong Test Code
b. General Discrepancy *
_ Missing Sample/Extract _ Container Broken *
_ Hold Time Exceeded _ lnsufficient Sample

_ Wrong Sample Pulled
_ Preservation Wrong

_ Label lD's ll legible
_ Received Past Hold

lmproper Bottle Type _ Not Amenable to Analysis
Note-: Verified by [Log-ln] or [Prep Group] (circle)...signature/date:

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

5p i k<^ tt c C t/-t rl €s h-f

2. Known or Probable Causes(s)

hiSh Concerl|-ra* / {T-t o/ *a-rX-i arurlglc- in Sa-rx-pt-<-

_ Change Test Code to
PlVte OnfTake Off Hold (circle)

_ Disagree with Proposed Action; See lnstruction
_ Include in Case Narrative
_ Client Contacted:

Verifi ed re-fl oglIeach][extrAct][digest{/natysis]
Included in Case Narrative

_ Electronic COC Revised
_ EDD Corrpctions Completed

when FinalAction has been recorded, forward original to QA for diposition.

Route
,Aio ManaoezdSa
2,F7,i; "'"i irr g',.=("\#fl, fu n / srore
_ Sample Prep (circle): Ford
_ Log-in: King

QA-l39-A-0208

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

DATA OUALII'IERS

U Indicates that the compound was ana$zed for but not detected. The minimum detection limit for the
sample (notthe method detection limit) is reportedwith the U (e.g., l0I).

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 udL is calculatd it is reported as 3J.

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

E Lrdicates thal the compound was detected beyond the calibration range and was subsequently
arnlyzed at a dilution.

I : Lrterference.

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

P This flag is used for a dual coltum analysis (i.e. pesticides/PCB/herbicides) when there is greater than
40%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 idenfifies all compounds identified in an analysis at a secondary dilution factor.

C This flag applies to a compormd that has been con-firmed by GC/IvIS-

ABBREVIATIONS

BS Indicates blank spf,<e in which reagent grade water is spiked with the CLP matix Spiking solutions
and carried through all the steps in the method- Spike recoveries are reported.

BSD Indicates blank spike duplicate.

MS Indicates makix spike.

MSD Indjcates matrix **" UIIOO**

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

NA NotApplicable.

DF Dilution Factor.

NR Not Reouired

NS Not Spiked.

SP Indicates Spiked Compound.

NPM Nopattemmatchformulti-componenttargetanalytes.

E E E E E E E  1  1



Wffi* 264 Welsh Pool Road
Exton, PA 19341

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

WC-Hanford, Inc.

2620Fermi Avenue

Richland W4.99354

Project: RC-233
Project Number: K4059

Project Manager: Joan Kessner
Reported:

02114/2013 22:17

J1RD44
1302003-01 (Soil)

Analyte

Reporting

Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Extractable Petroleum Hvdrocarbons bv SW846 8015
Diesel Range Organics

Motor Oil

Surr ogate : p-Terphenyl

144000
6600000

8 6 %

144000
43 1000

39- I 29

ug/kg dry l0

ug/kg dry l0

L302095 02nr/2013 021t4120t3 8015M
L302095 02lly20t3 021t412013 8015M

L30209s 02/t1/2013 02/14/2013 801sM

E E E E E E E  1  ?



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: K4059

Project Manager: Joan Kessner
Reported:

O2/1412013 22:17

Extractable Petroleum Hydrocarbons by SW846 8015 - Quatity Control

Lionville Laboratory

Result and Qualifiers
Reporting
Limit Units

Spike
Level

Source
Result %REC

%REC
Limits

RPD
RPD Limit

Batch L302095 - SW 3540C

Blank (L302095-BLKI) Prepared: 021 ll /2013 Analyzed; 021 l2l20l3
Diesel Range Organics

Motor Oil

3330

10000

3330

10000

ug/kg wet

uglkg wet

Surr o gate : p -Te rphenyl

LCS (L30209s-BSr)

5060 ug/kgwet 6666.7 76 39-129

Prepared: 02/ ll/2013 Analyzed: 021 l2l20l3

Diesel Range Organics 51 100 3330 ug/kgwet 66667 77 42-133

Surr o gate : p-Terp he nyl

Matrix Spike (L302095-MSf )

5580 ug/kgvtet 6666.7 84 39-t29

Source: f302003-01 Preoared: 02/ ll /2013 Analvzed: 02/ | 412013
Diesel Range Organics 2420000 t44000 ug/kg dry 71806 144000 t8370* 42-133

Surr o gate : p -Te rp heny I

Matrix Spike Dup (L302095-MSDf)

ug/kgdry 7180.6 74 39-129

Source: 1302003-01 Prepared: 02/ | | 12013 Analyzed: 02/ l4l20l3

5340

Diesel Range Organics 2820000 143000 ug/kg dry 71377 144000 18950* 42-133

Surr o gate : p -Te rphe ny I ug/kgdry 7137.7 85 39-I 29

E E E E E E E  1  f ,
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WC-Hanford, Inc.

2620 Fermi Avenue
Richland WA" 99354

Project: RC-233

Project Number: K4059
Project Manager: Joan Kessner

Reported:

0211512013 l2:O'1

ffiWWffi*
ffi

i . . , i . . . : . . . . . . . :  i i w . r . . . \ ,  . i . . . .  .  .  : : 1 , :  t , , , \ . 1 . : i . , !

264 Welsh Pool Road
Exton. PA 19341

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

011281201312:20 0ll3ll20l3 10:201302003-01

Analytical Report for Polynuclear Aromatic Compounds by SW846 8310

E E E E E E E  1  6
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Case Narrative

Client: WC-HANFORD RC-233 K4059
LYL#z 1302003

W.O. #z 60049-001-001-0001-00
Date Received: 01-31-2013

POLYNUCLEAR AROMATIC TTYDROCARBONS (PAH)

One (1) soil sample was collected on 01-28-2013.

The sample and associated QC samples were extracted02-ll-2013 andanalyzed02-14,15-2013
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 @vL) is NELAP accredited by the State of Pennsylvania. For a complete
listing of accrediting authorities and the corresponding analytes/methods, please contact your
Project Manager. LvL certifies that all test results meet the requirements of NELAC with any
exception noted in the following statements:

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. Three (3) of five (5) surrogate recoveries were outside QC acceptance criteria. A copy of the
Sample Discrepancy Report (SDR# 13GC028) 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 thirty-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 and target analytes. A copy of the Sample Discrepancy Report
(SDR# l3GC028) has been enclosed.

7. The sample and associated QC required a 100-fold instrument dilution due to high
concentration of non-target and target analytes. 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 80008, the attached table lists compounds where the%o
difference or drift w.N greater than l5Yo andthe mean across all compounds was used for
evaluation of the continuing calibration. Results associated with these compounds are
considered to have greater uncertainty.

r:\goup\datau0l3\pah 83 l0\wc hanford\1302003rgc.doc
Theresu|tspresentedinthisreportrelateonlytothemalyticaltestingandconditionsofthesmplesatreceipmdduingstorage.Allpagesofthisreport�������������������
Therefore,thisreportshouldonlybereproducedinitsentiretyof pages. 
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10.

1 1 .

The sample was reported on a dry weight basis.

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.

vlu,lP
LvL Laboratory Manager

E E E E E E E  1  E



Lionvif le Laboratory Sample Discrepancy Report (SDR) son #: 13 6{02?

lnitiator:
Date:
Client:

Batch: 13 CZCjS
S a m p l e s :  O l  .  r n S { , n r € P /
Method: ffi

Parameter:
Matrix:
Prep Batch:

n ^ , i
Y t + l l
30 tL-

l3)2oq2.-'L +lrtrfurd

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

b. General Discrepancy
Transcription Eror _ Wrong Test Code Other

_ Missing Sample/Extract
Hold Time Exceeded

- Container Broken

_ lnsufficient Sample
_ Wrong Sample Pulled
_ Preservation Wrong

Label lD's ll legible
Received Past Hold

lmproper Bottle Type _ Not Amenable to Analysis
Note : Verified by [Log-ln] or [Prep Group] (circle)...signature/date:

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

srtrrra1c.; 't feccle{!:-s' ou1,+ {h laru4les {+cII p6

rhLL t l-r p l-,a {,?;RO (€C OJu1€3 os,ct<61-q- qC I ipr r 15 in

i16p I

r"6tL p60

2. Known or Probable Gauses(s)

I

3. Discussion and Proposed Action
_ ReJog

_ Entire Batch

Other Descriptidn:

_ Following Samples:
_ Re-leach
_ Re-extract
_ Re-digest
_ Revise EDD

lJ

_ Change Test Code to _
_ Place On/Take Off Hold (circle) \. f I

ll
5. FinafTAction...sisnature,o^ru' tV'\N-.L 4- 

^al | "ll2 Other Explanation:
_ u/rified,rg-lpgItteacnIte>r
--;fficluded in Case Narrative
_ Hard Copy COC Revised
_ Electronic COC Revised
_ EDD Corrgctions Completed

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

Pffo Manaoec pafiier3r
lrqectMsl(cir@- 

sa'mple Fre! lcirite;)ror-o- 
--

_ Log-in: King

Route
_ Metals:Welsh /
_ llgrganrc: Perrone /

TGCILC: Darev I
\lts-vorn: Rubino I

MS BNA: Carden /
Othen

QA-139-4-0208

E E E E E E E  1  +



C)

>l

02. /Y. /:

/o '37W
d-vn

O(J

a;7./r,/:
3:n7s?

/ t 1

c.l

R
(J

L-r14J
7'.1"7"tX

{tn

cO

Q
(J

.bpt- tJ

1 '  t I ; t l

v

(-)
(-)

ra)

O
O

U()

r-

U
Q

oo

(J
L)

Triphenvleno (surrogate)

Naohthalene
Acenaphthylene
Acenaohthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Indenol 1,2,3-cdlpyrene
Pvrene
Benzfalanthracene
Chrvsene
Benzolblfluoranthene
Benzolklfluoranthene
Benzolalpwene *t7.s -\ l.f .-v.q
Dibenzf a.hl anthracene
BenzoIs.h.ilperylene

Mean YoD or %oDrift /,2,/4.3 2.7/p...2o,c/-t ' ,2 fr,l"1,J

8310 PAH
Analytes with %Difference or YoDrift.>l5yo, Mrere Mean is Used for Continuing Calibration

Sarnple results reported from affected CCV:

c c v l :  L S o e g q Q - -  B / t < / ,  B S / 13p r"aa{- o/ 13 0/066 -e/ tso/2o2-(1-(i;-iIl3, 
a.ltt /

CCY2:

CCY4:

ccv3: /,20 2o&3 -O I 
) 

k1 o 2 Oo{-o Z 
I 

13 02 Ot Ll

CCV5:

CCV6:

CCYT:

CCV8:
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GLOSSARY OF DATA

B

E

DATAOUALIFIERS

ABBREVIATIONS

BS

BSD

MS

MSD

DL

NA

DF

NR

NS

SP

NPM

Indicates that the cornpound was analyzed for butnot detected. The minimum detection limit for the

sample (not the method detection limit) is reported with the U (e.g., 10II).

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. Ifthe limitof quanffication is 10 ug/L and a concenfration of

3 WIL is calculated, it is reported as 3J.

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.

Lrdicates that the compound was detected beyond the calibration range and was subsequent$

analyznd at a dilution.

Interference-

Indicates an interference on one analyfical colwnn only. Result is reported from remaining analytical
column.

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

4AYo dtfference for detected concentations between the two GC columns; the lower of the two values
is reported on Form 1 and flag:ged with a "P".

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

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

Indicates blank spike in which reagent grade water is spiked witl the CLP matix spiking solutions
and carried through all the steps in the method- Spike recoveries are reported.

Indicates blank spike duplicate.

Indicates marix spike.

Indicates matrix spike duplicate.

Indicates that recoveries were not obtained because the extract had to be diluted for analysis.

NotApplicable.

Dilution Factor.

Not Required.

Not Spiked.

Indicates Spiked Compound-

No pattern match for multi-component target analytes.

. I

P

c

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

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

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

Projecr RC-233
Project Number: K4059
Project Manager: Joan Kessner

Reported:

0211512013 12:07

J1RD44
1302003-01 (Soil)

Analy'te

Reporting

Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Polvnuclear Aromatic Comnounds bv SW846 8310
Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Indeno[1,2,3-cd]pyrene

Pyrene

Benz[a]anthracene

Chrysene

Benzo[b] fluoranthene

Benzo[k] fluoranthene

Benzo[a] pyrene

Dibenz[4h]anthracene

Benzo[g,h,i] perylene

Surrogate : Triphenylene

100 L302092

100 L302092

100 L302092

100 L302092

100 L302092

100 L302092

100 L302092

100 L302092

100 L302092

100 L302092

100 L302092

100 L302092

100 L302092

100 L302092

100 L302092

100 L302092

L302092 02/14/20r3 8310

2790

2790

2790

2790

4430

2790

n30

2790

2790

2790

2790

2790

2790

2790

2790

2790

1 8 1  % *

2790

2790

2790

2790

2790

2790

2790

2790

2790

2790

2790

2790

2790

2790

2790

2790

68-t 29

uglkgdry

udkg dry

ug/kg dry

u/kg dry

ug/kg dry

ug/kg dty

ug/kg dry

ug/kg dry

udkg dry

udkg dry

ug,/kg dry

ug/kg dry

u/kg dry

uC/kg dry

u/kg dry

uClkg dry

02lty20t3

02ltl/2013

02nU2013

02lrU20r3

02^l/2013

02/lt/2013

02/tv20t3

02^t/2013

02llll20t3

02/ly20t3

02/ry20t3

02/ll/20t3

02ltu20t3

02^l/2013

02nt/2013

02nt/2013

02/I I/2013

02/14t20t3

02n412013

02/14t2013

02/14/2013

02/14120t3

02/t4t2013

0211412013

02^4/2013

02/14t2013

02n4t2013

02/L4t2013

02/14t2013

02114120t3

02/t4l2Qt3

02/14/2013

02^4/2013

U
U
U
U
D
U

J , D
U
U
U
U
U
U
U
U
U

83 l0

83 l0

83 l0

83 l0

83 l0

83 l0

83 l0

83 10

83 l0

83 10

83 l0

83 l0

83 l0

83 10

83 l0

83 l0
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Polynuclear Aromatic Compounds by SW846 8310 - Quality Control

264 Welsh Pool Road
Exton, PA 19341

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

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

Project: RC-233

Project Number: K4059
Project Manager: Joan Kessner

Reported:

0211512013 12:07

Lionville Laboratorv

Anal)'te Result and Qualifiers
Reportrng
Limit Units

Spike
kvel

Source %REC
Result %REC Limits RPD

RPD
Limit

Batch L302092 - SW 3540C

Blank (L302092-BLKI) Prepared: 021 | | 12013 Analyzed: 02/ 14/2013

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

DibenzIa,h] anthracene

Benzo[g,h,i] perylene

J . J J

J . J  J

J . J J

J . J J

J . J  J

3.33

J . J J

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

U

U

U

U

U

U

t J

U
I I

I T

I I

U

U

U
I I

U

3.33

- t -  )J

3.33

J . J J

J - J J

3.33

J . J J

J - J J

3.33

J . J J

3.33

J . J J

J . J J

J . J J

3.33

J . J J

uglkg wet

ug/kg wet

ug/kg wet

ug/kg wet

ug/kg wet

ug/kg wet

ug/kg wet

uglkg wet

ug/kg wet

ug/kg wet

ug/kg wet

ug/kg wet

ug/kg wet

uglkg wet

uglkg wet

uglkg wet

Surrogate : Triphenylene 143 ug/kgvet 166.67 86 68-129

LCS (L302092-BS[\ Prcparcd:jzllll2jl3 Analyzed:02/14/2013

Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Indeno[,2,3 -cd]pyrene

Plrene

BenzIa]anthracene

Chrysene

Benzo[b] fluoranthene

Benzoftl fluoranthene

Benzo[a] pyrene

Dibenz[4h]anthracene

Benzo[g,h,i] perylene

186

t43

145

138

140

133

t44

145

t49

145

146

148

148

t22

150

154

3.33

J . J J

J . J J

3.33

3.33

3.33

3.33

3.33

3.33

3.33

J . J J

3.33

J - J J

3.33

3.33

3.33

ug/kg wet 166.67

ug/kg wet 166.67

ug/kg wet 166.67

uglkg wet 166.67

uglkg wet 166.67

uglkg wet 166.67

ug/kg wet 166.67

uglkg wet 166.67

ug/kg wet 166.67

uglkg wet 166.67

uglkg 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

l l l  0 - 1 2 7

86 50-140

87 r7-r39

83 28-145

84 30-152

80 r9-t7r

86 34-rs9

87 3 l -156

89 33-152

87 32-t57

88 31-159

89 33-164

89 28-16l

73 29-149

90 27-153

92 32-157

Surrogate : Tr iphe ny Ie ne 147 ug/kgwet 166.67 88 68- I 29
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Polynuclear Aromatic Compounds by SW846 8310 - Quality Control

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: K4059
Project Manager: Joan Kessner

Reported:

02/1512013 12:07

Lionville Laboratory

Result and Qualifrers
Reporting
Llmrt Units

Spike
I-evel

Source
Result %REC

%REC
Limits

RPD
RPD Limit

Batch L3O2092 - SW 3540C

Matrix Spike (L302092-MSf) Source: 1302003-01 Pt"p*"d.02llll2ol3 Aoulyt t 02l

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

DibenzIa,h] anthracene

Benzo[g,h,i] perylene

2860

2860

2860

2860

2860

2860

2860

2860

2860

2860

2860

2860

2860

2860

2860

2860

2860

2860

2860

2860

2860

2860

2860

2860

2860

2860

2860

2860

2860

2860

2860

2860

tJ

U

U
r T

U
TT

t J

U
T I

U

U

U

U

U

U

u/kg dry 178.80 2790U 0-127

u/kg dry 178.80 2790U *

udkgdry 178.80 2790U *

u/kg dry 178.80 2790U *

50-140

t7-r39

28-145

29-t49

27-153

u/kgdry 178.80 4430 -2480* 30-152

udkg dry 178.80 2790U * l9-l7l

u/kg dry 178.80 1130 -631* 34-159

u/kgdry 178.80 2790U * 31-156

ug/kg dry 178.80 2790U * 33-152

ug/kg dry 178.80 2790U + 32-157

u/kg dry 178.80 2790U * 31-159

udkg dry 178.80 2790U * 33-164

ug/kg dry 178.80 2790U * 28-16l

udkg dry 178.80 2790U *

udkg dry 178.80 2790U *

u/kg dry 178.80 2790U * 32-157

Surrogate : Triphenylene 28I ug/kgdry 178.80 157* 68-129

Matrix Spike

Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

lndeno[ 1,2,3 -cd]pyrene

Pgene

BenzIa]anthracene

Chrysene

Benzo[b] fluoranthene

Benzo[k] fluoranthene

Benzo[a] pyrene

Dibenz[a,h] anthracene

Benzo[g,h,i] perylene

Source: 1302003-0f : 02/lll20l3 Analyzed: 02/1512013
udkg dry 176.40 2790U 0-127

udkg dry 176.40 2790 U +

udkg dry 176.40 2790U *

uglkg dry 176.40 2790U * 28-145

ug/kg dry 176.40 4430 -2510* 30-152

udkgdry 176.40 2790U * l9-L7I

u/kgdry 176.40 1130 -639* 34-159

u/kg dry 176.40 2790U * 3l-156

u/ke dry 176.40 2790U * 33-152

ug/kg dry 176.40 2790U10700* 32-157

ug/kg dry 176.40 2790U * 3l-159

2820

2820

2820

2820

2820

2820

2820

2820

2820

I 8900

2820

2820

2820

2820

2820

2820

2820

2820

2820

2820

2820

2820

2820

2820

2820

2820

2820

2820

2820

2820

2820

2820

50-140

t7- r39

I I

U

U

U

U

U

U

U

U

D

U

U
I T

U

U
I I

ug/kg dry 176.40 2790U *

u/kg dry 116.40 2790U *
33-164

28- l6 l

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

udkg dry 176.40 2790U * 29-149

u/kg dry 176.40 2790U * 27-153

ug/kg dry 176.40 2'190U * 32-157

Surrogate : Triphenylene 43.7 ug/kgdry 176.40 25* 68- I 29
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wtu 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: K4059
Project Manager: Joan Kessner

Reported:

02/20/2013 10:29

Analytical Report for Metals by SW846 6000/7000 series

Sample ID Laboratory ID Matrix Date Sampled Date Received

JIRD44 1302003-01 011281201312:20 0ll3ll20l310:20Soil
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Wffi* 2S4 Welsh Pool Road
Exton, Pennsylvanla 1934tr

Phone {61S} 280-3000
Fax {61S}280-30/t1

Case Narrative

Client: WC-HANFORD RC-233
LYL#:1302003
SDG/SAF# : K4059 IRC-233

METALS

W.O.#: 60049-001-001 -0001 -00
Date Received: 01-3 1-1 3

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 analysis of I soil sample.

The sample was prepa"red 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. The
sample was reanalyzed with a l2-fold dilution for Cadmium, Arsenic, and Lead due to the
high concentrations of Arsenic and Lead, and reported with the suffrx "...REl". The
sample was diluted to reduce the Arsenic interference on the Cadmium result. The
corresponding QC samples DUP3, PS3 and MS3 were renamed as DUP6, PS6, and MS6, to
facilitate reporting these analyses with the further dilution.

All analyses were performed within the required holding times.

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

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

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

All preparatiorVmethod blanks (MB) were within method criteria {less than the Limit of
Quantitation (3-10X the LOD or samples 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.

3 .

4.

5 .

6.

7.

8 .

9.

r:\share\metals$ackages\wc-hanford\m I 3 02003h g9lorgc. doc
Theresultsprerntedinthisreportrelateorrlytothemalyicaltestingandconditionsofthesamplesatreeiptmdduingstomge.Allpagesofthisrepodareintegralpafof�����
Thamfnre  th ic rm*chnr l inn l . , k ra* r -e r . ; i+ . -d -A,^ f  
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10.

1 1 .

t4.

1 5 .

Sample ID
J1RD44

The matrix spike (MS) recovery for 7 analytes was outside the75-l25Yo control limits.

For analytes where the MS is out of control, a post-digestion MS (PDS) is performed. A
serial dilution is performed for Mercury. A PDS was prepared at meaningful concentration
levels for the following analytes: Aluminum, Antimony,Iron, Lead, Arsenic, Cadmium, and
Mercury.

PDS PDS
Element Concentration (ppb)
Mercury 5.0

All duplicate analyses were withinthe20oh Relative Percent Difference (RPD) control limit
criteria. The + 20% RPD control limit applies to sample results greater than ten times the
MDL. The duplicate result for Antimony 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 conesponding 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.

Ul,t/iu
Date

oZ Recovery
119.5%

t2.

1 3 .

ml30203hgf/orgc.doc
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ffi#wtu
ffi

Notes and Definitions

U Analyte included in the analysis, but not detected

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

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

* Value outside QC acceptance criteria

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit

NR Not Reported

dry Sample results reported on a dry weight basis

wet Sample results reported on a wet weight basis

RPD Relative Percent Difference

264 Welsh Pool Road
Exton. PA 19341

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

?., tti;::..:jit ::., ail:.,t..:, k1<::ttr::.:r) ::r:..><r. t !:.>l

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

Project: RC-233
ProjectNumber: K4059
Project Manager: Joan Kessner

Reported:

02/2012013 10:29
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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: K4059

Project Manager: Joan Kessner
Reported:

02/20/2013 10:29

J1RD44
1302003-01 (Soit)

Anallte

Reporting
Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Metals bv SW846 6000/7000 series
Aluminum

Antimony

Barium

Beryllium

Boron

Calcium

Chromium

Cobalt

Copper

Iron

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Vanadium

Zinc

Mercury

8750

5.78

98.7

0.283

6 .10

3s00

t2.l

5.50

t < ' ,

19600

3670

223

6 .10

9.87

tTto

0.915

253

0.610

208

46.1

118

0.301

15.2

1.83

1 .52

0.610

6.  l0

305

0.610

6 .10

3.05

61 .0

229

15.2

6 .10

12.2

1220

0 .915

6.  l0

0.610

t52

7.62

30.5

0.0313

U
B

mC/kC dry

mdkg dry

mg/kg dry

mdkg dry

mgkg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mC/kg dry

mgkg dry

m/kg dry

mg/kg dry

mClkg dry

mglkg dry

mgkCdry

mg/kg dry

mglkg dry

mg/kg dry

mdkg dry

mdkC dry

mglkg dry

L302089

L302089

L302089

L302089

L302089

L302089

L302089

L302089

L302089

L302089

L302089

L302089

L302089

L302089

L302089

L302089

L302089

L302089

L302089

L302089

L302089

L302090

02/1v2013

02/lU20l3

02ltU20t3

02/llt20t3

02llv20l3

02/ry20t3

02/lU20l3

02ltU20t3

02/lU20r3

02/rll20r3

02/tU20t3

02l lU2Qt3

02/tt/2013

02/lr/2013

02ltt/20t3

02/tt/2013

02nt/20t3

02/lt/2013

02/tt/2013

02/tU20l3

02/tt/2013

02/t2/2013

J

J

3

J

J

J

J

J

J

3

J

J

J

I

02/13120t3 6010B

Q2/r3/20r3 6010B

02/t3/2013 60108

02/13/2013 60108

02/r3/20t3 60108

02/13/2013 60108

02/r3t20r3 60108

o2/13t2013 60108

02/13/2013 60108

02/13/2013 6010B

02/13/20t3 60t0B

02/t3/2013 6010B

02/13/2013 60108

02/t3/2013 60108

02tr3t20r3 6010B

02/13/2013 60108

02/13t20t3 6010B

02/13/2013 6010B

02/13/2013 6010B

02/13/2013 60108

02n3/2013 6010B

02/13/2013 74711^

E E E E E E E f ,  1



wtu 264 Welsh Pool Road
Exton. PA 19341

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

WC-Hanford, Inc.

262OFermi Avenue

Richland WA" 99354

Project: RC-233

Project Number: K4059
Project Manager: Joan Kessner

Reported:

021201201310:29

J1RD44
1302003-01R81 (SoiI)

Analyte

Reportrng

Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Metals bv SW846 6000/7000 series
Arsenic

Cadmium

Lead

4210

1.63

15600

12.2

2.44

6 .  l 0

m/kgdry 12 L302089

m/kgdry 12 L302089

mg/kg dry 12 L302089

02trv20t3 02/14/2013 60r08
02tru20r3 02/r4t20r3 60108
02/ty20t3 0211412013 6010B

E E E E E E E f , ?



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: K4059
Project Manager: Joan Kessner

Reported:

02120/2013 10:29

Metals by SW846 6000/7000 series - Quality Control

Lionville Laboratory

Analy'te Result and Qualifiers
Reporting
Limit

Sprke
Units Level

Source %REC
Result %REC Limits RPD

RPD
Limit

Batch L302089 - SW 30508

Blank (L302089-BLKI) Prepared: 02/ | | /201 3 Analyzed: 021 13/201 3
Aluminum

Antlmony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Vanadium

Zinc

4.55

0.545

0.909

0.455

0 .182

1 .82

0 .182

6.60

0.1 82

1.82

0.909

18.2

0.455

1.65

0 .187

1 .82

3.64

364

0.273

1 .82

0.182

45.5

2.27

9.09

4.55

0.545

0.909

0.455

0.1  82

t .82

b.rsz
90.9

0 .1  82

1.82

0.909

18.2

0.455

68.2

4.55

t .82

3.64

364

0.273

r .82

0.1  82

45.5

2.27

9.09

mglkg wet

mglkg wet

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

mglkg wet

mg/kg wet

mg/kg wet

mg/kg wet

mglkg wet

mg/kg wet

mg/kg wet

mglkg wet

mg/kg wet

mg/kg wet

mg/kg wet

U

U
T T

I T

U

U
I I

B

U

U

U

I ]

B

B

U

U

IJ

U

U
T T

U

U

U

Duplicate (L302089-DUP3) Source: 1302003-01 Prepared: 02/1112013 Analyzed:0211312013
Aluminum

Antimony

Barium

Beryllium

Boron

Calcium

Chromium

Cobalt

Copper

hon

Magnesium

8700

7.57

90.4

0.294

2.22

3530

12.8

s.94

27.4

19400

3700

1 5 . 0

1 .80

1 . 5 0

0.s99

5.99

299

0.599

s.99

2.99

59.9

224

mykg dry

mdk9dry

mgkgdry

mykC dry

m/kg dry

mg/kg dry

melkgdry

mClkg dry

m/kc dry

mg/kg dry

m/kC dry

8750

5.78

98.7

0.283

6 . 1 0  u

3500

t 2 . l

5 .56

2s.2
19600

3670

0.623

26.9*

8.80

3.94

0.798

6 . t 7

6.64

8 .  l 5

0.799

0.837

E E E E E E E f , 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: K4059
Project Manager: Joan Kessner

Reported:

02/201201310:29

Metals by SW846 6000/7000 series - Quality Control

Lionville Laboratorv

Anallte Result and Qualifrers
Reporting
Limit Units

Spike Source
I-evel Result %REC

%REC
Limits RPD

RPD
Limil

Batch L302089 - SW 30508

Duplicate (L302089-DUP3) Source: 1302003-01 Prepared: 02/ | | /20 | 3 Aralyzed: 02/ | 3 /20 | 3

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Vanadium

Zinc

U

B

Duplicate (L302089-DUP6) Source: 1302003-01REl Prepared: 02llll20l3 Analyzed:02/1412013

229

5.99

I  1 .3

1730

0.898

244

0.599

189

46.2

l l 3

15.0

5.99

12.0

1200

0.898

5.99

0.599

1 5 0

7.48

29.9

mykg dry

m/kg dry

m/kg dry

mg/kg dry

mg/kC dry

mykg dry

mgkg dry

mg/kg dry

mgkedry

mg/kg dry

223

6.10  u

9.87

t7  r0
0.915 u

253

0.610 u

208

46.1

l l 8

2.68

13.5

0.924

3.90

9.80

0.226

4 . t 2

20

20

20

20
f A

20

20
? n

20

20

Arsenic

Cadmium

Lead

Matrix Spike (L302089-MS3)

14000 5.88

Source: 1302003-01 Prepared: 02/ | | /2013 Analyzed; 021 13 /2013

38  l 0

2.35 U

l  1 . 8

2 .35

mglkg dry

mdkC dry

mgkg dry

4210

r.63
15600

9.86

10.8

20
)o

20

Aluminum

Antimony

Barium

Beryllium

Boron

Calcium

Chromium

Cobalt

Copper

kon

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Vanadium

Zinc

10200

22.9

z I )

4.83

87.2

6360

30.3

50.1

49.2

19300

6030

284

87.4

54.3

4090

t79

342

4.50

2650

92.0

161

15.2

1 .83

t .52

0.610

6.  l0

305

0.610

6.  l0

3 .05

6 1 . 0

229

t5.2

6 .  l0

12.2

1220

0.915

6.  l0

0 .610

152

7.62

30.5

mdkg dry 203.29 8750 699* 75-125

mg/kg dry 50.823 5.78 33.7* 75-125

mdkc dry 203.29 98.7 85.6 7s-l2s

mykg dry 5.0823 0.283 89.4 75-125

mglkgdry 101.65 6.10 U 85.8 75-125

mdkg dry 2541.1 3500 113 75-125

mg/kg dry 20.329 l2.l 89.7 75-125

m/kg dry 50.823 5.56 87,7 75-125

mgkg dry 25.411 25.2 94.4 75-125

mykg dry 101.65 19600 -267* 75-125

m/ks dry 2541.1 3670 92.9 7s-r2s

mC/kg dry 50.823 223 I 19 75-125

mg/kC dry 101.65 6.10 U 86.0 75-125

mg/kg dry 50.823 9.87 87.4 75-125

m/kg dry 2s4l.l l7l0 93.6 75-125

mykg dry 203.29 0.915 U 88.2 75-125

mC/kg dry 101.65 253 87.8 75-125

mdkC dry 5.0823 0.610 U 88.6 75-125

mg/kC dry 2541.1 208 96.1 75-125

mglkg dry 50.823 46.1 90.4 75-125

mg/kg dry 50.823 1 l8 85.I 75-125

E E E E E E E f , +



wtu 264 Welsh Pool Road
Exton, PA 19341

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

WC-Hanford, Inc.
2620FermiAvenue
Richland WA. 99354

Project: RC-233
Project Number: K4059
Project Manager: Joan Kessner

Reported:

02/20/201310:29

Metals by SW846 6000/7000 series - Quatity Control

Lionville Laboratorv

Analyte Result and Qualifiers
Reportrng
Limit

Spike
Ijnits Level

Source
Result %REC

%REC
Limits RPD

RPD
Limit

Batch L302089 - SW 30508

Matrix Spike (L302089-MS6) Source: 1302003-01RE1 Prepared: 02llll20l3 Analyzed:.02114/2013

Arsenic

Cadmium

Lead

Aluminum

Antimony

kon

Post Spike (L302089-PS6)

3940 r2.2 mC/kg dry 203.29 4210 -133* 75-125

mdkg dry 5.0823 1.63 49.44 75-125

m/kCdry 50.823 15600 -3700* 75-125

4 . t4

13700

2.44

6 . 1 0

Post Spike (L302089-PS3) Source: 1302003-01 Prepared: 02111/2013 Analyzed: 02113/2013
149000 udL 66000 86100 9s.s 75-125

374 ugL 300.00 s6.9 106 7s-125

305000 ue/L 126000 192000 89.5 7s-r2s

Source: 1302003-01RE I Prepared: 02/ 1 | 12013 Analyzed : 021 | 4/20 13

Arsenic

Cadmium

Lead

54400

1360

278000

\dL 13200 41400 98.6 75-125

tgL 1200.0 16.0 ll2 75-125

uelL 121200 154000 103 75-125

Reference (L302089-SRMf) Prepared: 02llll20l3 Analyzed:02/13/2013

Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

I-ead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Vanadium

10300

43.1

1 1 5

3 1 8

t07

78.3

224

3380

84.0

165

263

8580

195

8400

l0 l0

237

226

14700

188

339

84.2

9440

1 1 0

t4.7

t .76

2.94

1.47

0.588

5.88

0.588

294

0.s88

5.88

2.94

58.8

1 .47

221

t4.7

5.88

1  1 . 8

I  180

0.882

5.88

0.588

147

7.35

mglkg wet 6670.0

mglkg wet 53.000

mg/kg wet 114.00

mg/kg wet 307.00

mglkg wet 108.00

mg/kg wet 85.100

mglkg wet 225.00

mg/kg wet 3360.0

mglkg wet 77.200

mg/kg wet 166.00

mg/kg wet 271.00

mg/kg wet 8420.0

mg/kg wet 190.00

mglkg wet 8570.0

mglkg wet 965.00

mg/kg wet 235.00

mg/kg wet 221.00

mg/kg wet 14400

mg/kg wet 187.00

mg/kg wet 807.00

mg/kg wet 83.500

mg/kg wet 9730.0

mg/kg wet 98.700

rs4 0-200.89

81.4  0-235.8

101 82.8-rr7.s4

104 79.8-120.2

99.1 82.8-1t7.6

92.0 67.5-132.8

99.7 83.6-116.4

100 83 .3-116.9

109 73.3-126.4

99.1 80.7-118.7

97. r  80 .8- l19 .2

102 78.6-t2l. l

103  81 .6-118.4

98.1 83.2-116.7

104 69.3-130.5

101 76.2-123.8

102 79.6-120.8

102 81 .9- l  l8 . l

100 75.9-124.6

42.0 0-219.3

101 82 .7- t l7 . r

97.0 82.5-t17.2

ttz 75.9-123.6

E E E E E E E f , S



Wffi* 264 Welsh Pool Road
Exton, PA 19341

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

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

Project: RC-233

Project Number: K4059
Project Manager: Joan Kessner

Reported:

02/20/201310:29

Metals by SW846 6000/7000 series - Quality Control

Lionville Laboratory

Analyte Result and Qualifiers
Reporting
Limit Units

Spike
Level

Source %REC
Result %REC Limits RPD

RPD
Limit

Batch L302089 - SW 30508

Reference (L302089-SRMf ) Prepared: 021 ll 12013 Analyzed: 02/ 13 /2013

Zinc

Batch L302090 - SW 7471A Prep

199 29.4 mg/kg wet 199.00 100 78 .4- t2 t .6

Bfank (kt02090-BLKf ) Prepared: 02/1212013 Analyzed: 02/1312013

Mercury 0.0273 u 0.0273 mg/kg wet

Duplicate (L302090-DUP3) Source: 1302003-01 Prepared: 02/12/2013 Analyzed: 0211312013

Mercury

Matrix Spike (L302090-MS3)

0.304 0.0262

Source: 1302003-01

m/kC dry 0.301

Prepared: 021 l2l20l3 Analyzed: 02/ 13 12013

Mercury

Reference (L302090-SRM1)

0.540 0.0303 mglkg dry 0.16835 0.301 142* 75-125

Prepared: 02/ l2l20l3 Analyzed: 021 13 12013

Mercury r .37 0.0281 mglkg wet 1.2900 106 62.6-t38

E E E E E E E f , 6
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Reagent IDs:
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Pipette Calibration (Daily)

MERGURY PREPARATION

rnstrument ro,--fiUlI-
. Losbook# lltg
b9d7,ea
fft*ozt3a t

Analyst;
Date
Start

ME-IfuCVAA-Prep09l0

are recorded as corrected

Prep Batch:
Worksheet:

SOP No.
BLOCK

ME-HqCVAA

2 (circle one)

lg0roUq- o I
o?o?d-adfrl

130t060"  0  |

Ir0L00a- aT

tlo-lA:\t- 01
LiCIz.'ref0- dh'f

Reviewed BytDate: ((g*t\r]".:vlrli<

"e Uoof *-.1ffi- for std traceabitity information

dttst LCS Spiking Concentration: 1.0 pg/ml

Page #:
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Lionville Laboratory MERCURY PREPARATION

Analyst:
Date
StartTtine/Temp:

End Time/Temp:

NOTE: AII are recorded as corrected

Prep Batch:
WorKheet:

SOP No.
BLOCK

--lVlE-HoCVAA
+-i_------------_-

A 2 (circleone)

h

. i

i ,

i
Pipette Galibration (Daily)

Reviewed By/Date: 
{tpFt\tl

=" uoot*-L L99' for std traceabitityinformation

d{* LCS Spiking Concentration: i.0 pg/ml

Page#:
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TCLP METALS
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ffi#we*
ffi

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: K4059
Project Manager: Joan Kessner

Reported:

0212812013ll:42

Analytical Report for TCLP Metals by SW846 l3ll600017000 series

Sample ID Laboratory ID Matrix Date Sampled Date Received

J1RD44 1302003-01 0l/281201312:20 0ll3ll20l3 10:20Soil

E E E E E E E +  1
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264 Welsh Pool Road
Exton, Fennsyfvania'l 9341

Phone {610} 28S-3000
Fax {610} 280-3041

Case Narrative

Client: WC-HANFORD RC-233
LYL#:1302003
SDG/SAF #z K40 59 IRC -233

METALS

W.O.#: 60049-00 I -001 -0001 -00
Date Received: 01 -3 1 -1 3

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

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

below.

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

method, or noted otherwise.

l. This narrative covers the analysis of I TCLP leachate sample.

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

forms.

The TCLP leachate sample was analyzed and reported with a s-fold dilution 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 (ICBiCCBs) 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 5Yo of the RCRA limit, or samples were greater than 20X

MB value).

All ICP lnterference Check Standards were within control limits.

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

r:\share\metals\packages\wc-hanford\n02403tc20 1 3.doc

Theresultspresentedintb1sreportrelateonlytotheaElyticaltestingandconditionsofthesamplesatreceiptmdduringstorage.Allpagesofthisreportieintedp�of���
Therefore, this report should only be reproduced in its entireY of pages- 

E E E E E E E + =
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6.
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4.

8 .

9.
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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 + 20Vo RPD control limit applies to sample results greater
than ten times the MDL.

The TCLP extract from sample J1RD44 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) iN per SW846 method 13 I l. The required spike concentration is above the linear
range of the instrument, resulting in a 50-fold dilution. The MS recovery was greater than
50Yo 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-certiain quantifi cation.

LvL is NELAP accredited by the State of Pennsylvania. For a complete listing of
accrediting authorities and the conesponding 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.

Laboratory Manager
Lionville Laboratory
jidm02-003tc2013

E E E E E E E + f ,



U

B

*

DET

ND

NR

dry

wet

RPD

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)

Value outside QC acceptance criteria

Analy'te DETECTED

Analyte NOT DETECTED at or above the reporting limit

Not Reported

Sample results reported on a dry weight basis

Sample results reported on a wet weight basis

Relative Percent Difference

264 Welsh Pool Road
Exton, PA 19341

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

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

Project: RC-233

ProjectNumber: K4059
Project Manager: Joan Kessner

Reported:

0212812013 ll:42

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

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

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

Project: RC-233
Project Number: K4059
Project Manager: Joan Kessner

Reported:

02128/2013ll:42

J1RD44
1302003-01 (SoiI)

Artalyte

Reporting

Result and Qualifier Lindt Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

TCLP Metals bv SW846 1311 6000/7000 senes
Arsenic

Barium

Cadmium

Chromium

Lead

Selenium

Silver

Mercury

2.31

0.248

0.0150

0.0250

2.07

0.100

0.0300

0.000200

0.0750
0.00500
0.0150
0.0250
0.0500
0.100
0.0300
0.000200

mgtL

mgL

mg/L

mgL

mgll-

m:glL

mgll

mg/I-

U
U

U
U
U

5

5

5

5

5

5

5

I

L302t46 02/26120t3

L302146 02/26t2013

L302146 02/26/2013

L302146 02126/2013

L302r46 0212612013

L302146 02t26t2013

L302146 0212612013

L302r47 02/26t20r3

02t27t20r3 6010

02t27t2013 6010

02t27t2013 6010

02t27t2013 6010

02127120t3 6010

0212712013 6010

02/27/2013 6010

0212712013 7470

E E E E E E E + 5



Wfu 264 Welsh Pool Road
Exton. PA 19341

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

WC-Hanford. Inc.

262OFermi Avenue

Richland WA.99354

Project: RC-233
Project Number: K4059

Project Manager: Joan Kessner
Reported:

0212812013 ll:42

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

Lionville Laboratory

Analy'te Result and Qualifiers
Reporting
Limit

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

RPD
Limit

Batch L302146 - SW 3010A

Blank (L302146-BLKI) Prepared: 02 I 26 I 20 | 3 Analy zed: 02 I 27 I 20 13

Arsenic

Barium

Cadmium

Chromium

Lead

Selenium

Silver

Blank (L302146-BLK2)

0.0150

0.00100

0.00300

0.00500

0.0100

0.0200

0.00600

U

U
I T

U

U

U

U

0.0150

0.00100

0.00300

0.00500

0.0100

0.0200

0.00600

mglL

mglL

mgL

mg[-

mgL

mgll,

me/L

Prepared: 02/2612013 Analyzed; 02/27 /2013

Arsenic

Barium

Cadmium

Chromium

Lead

Selenium

Silver

LCS (m02146-B5r)

0.0750
0.00500
0.0150
0.0250
0.0500
0.100

0.0300

0.0750

0.00500

0.0150

0.0250

0.0500

0.100

0.0300

U

U

U

U

U
(J

mgL

mgL

mgll-

mgL

mglL

mglL

mgll-

Prepared: 0212612013 Analyzed: 02127 12013

Arsenic

Barium

Cadmium

Chromium

Lead

Selenium

Silver

9.81

4.83

0.229

0.506

2.42

9.47

0.498

0.0150

0.00100

0.00300

0.00500

0.0100

0.0200

0.00600

mg/l- 10.000

m91L 5.0000

mg/I- 0.25000

mg/L 0.50000

mgL 2.5000

mg/L 10.000

mg/L 0.50000

98.1 80-120

96.6 80-120

9r.6 80-120

101 80-120

96.8 80-120

94.7 80-120

99.5 80-120

Dupficate (L302146-DUP2} Source: 1302003-01 Prepared: 0212612013 Analyzed:0212712013

Arsenic

Barium

Cadmium

Chromium

Lead

Selenium

Silver

z - 5  )

0.250

0.0150

0.0250

2 . l o

0.100

0.0300

0.0750

0.00500

0.0150

0.02s0

0.0500

0.100

0.0300

mgL

mgL

mgL

mg/L

nglL

mg/L

mgL

2.31

0.248

0.0150 u

0.0250 u

2.07

0.100 u

0.0300 u

0.841

0.902

1 . 1 3

20

20

20

20

20

20

20

E E E E E E E + 6



ffi#Wfu
ffi

264 Welsh Pool Road
Exton, PA 19341

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

;  J i . : : : . .  -  : j :  i : * 1 . , : : , . 1 .  . 1 , .  : . "  . . . . :  1 : { :  r , a , : J , r ) , ;

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

Project: RC-233
Project Numtrer: K4059

Project Manager: Joan Kessner
Reported:

02/28/2013ll:42

TCLP Metals by SW846 l3ll6000/7000 series - Quatity Control

Lionville Laboratorv

Anall'te Result and Qualifrers
F9pg.t-g
Lrmlt Units

Spike
Level

Source %REC
Result %REC Limits RPD

RPD
Limit

Batch 1302146 - SW 3010A

Matrix Spike (L302146-MS2) Source: 1302003-01 Prepared: 02/2612013Analyzed: 0212712013
Arsenic

Barium

Cadmium

Chromium

Ir,ad

Selenium

Silver

Batch 1302147 - SW 7470A Prep

7.48

92.8

0.998

5.27

6.94

1.00

4.95

0.07s0 mg[- 5.0000 2.31 104 50-1000

0.00500 mclL 100.00 0.248 92.5 50-1000

0.0150 mgL 1.0000 0.01s0 U 99.8 50-1000

0.0250 mdL 5.0000 0.0250 U 105 50-1000

0.0500 mgll- 5.0000 2.07 97.4 50-1000

0.100 mglL 1.0000 0.100U 100 50-1000

0.0300 me/L 5.0000 0.0300 U 98.9 50-1000

Blank (L302147-B�LKI) Prepared: 02/26/2013 Analyzed: 02127 /2013
Mercury 0.000200 U o.ooo2oo me/L

Blank (L302147-BLL2\ Prepared: 02/2612013 Analyzed:0212712013
Mercury 0.000200 U o.ooo2oo mgL

Blank (L302147-BLK3) Prepared: 02/2612013 Analyzed:0212712013
Mercury 0.000200 U o.ooo20o mc/L

LCS (L302f47-BSl) Prepared: 02/2612013 Analyzed.:02127/2013
Mercury 0.00527 0.000200 mC/L 0.0050000 105 80-120

Duplicate (L302f47-DIlP5) Source: 1302003-01 Prepared: 02/2612013 Analyzedl.0212712013
Mercury 0.000200 U 0.000200 mg/I' 0.000200 U

Matrix Spike (L302147-MS5) Source: 1302003-01 Prepared: 0212612013 Analyzed: 0212712013

t n

Mercury 0.193 0.0100 ms./L 0.20000 0.000200 t-86.5 50-1000

E E E E E E E + 7



Start Date:
Start Time:
Analyst:
SOP:  SPI -1311.1

End Date:
End Tme:
Analyst
Method:

2 ' o - ' 3

, / 1  |  |  |
/  > {  ( . 1

TumbterSpeed: 3 | npV
Leachate Batch *t /36718: I
Leachate Page: / of 5
Room Temp. ("C):
start z- 1 iFinish__E_l__-
Room Temp. Acceptance Criteria:

23"C + 2
LvL #:
Client lD#:
pH After 5 Min: 5 -94
pH AfterAcid/Heat 

--^- 
oS-

Extraction Ftuid/pH: ffl q .q2.
Sample Wt.(g): Z5-
Extract Fluid Vol. (mL):
pH After Extraction:

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

Initial Filtrate Added:

LvL#: t3oilI)'-{ - oi
Client lD#:
pH After 5 Min: 5:37
pH After Acid/Heat
Extraction Fluid/pH:

?-,45

Sarnple Wt.(g): Z5
Extract Fluid Vol.(mL): 50)
pH After Extraction: q qt

lnitial Filb'ation Data and Comments:
Solids: _-% / NA

Initial Filbate Added:

LvL #
Client lD#:
pH After 5 Min:
pH AfterAcid/HeaL
Extraction Fluid/pH:
SampleWL(g):
Extract Fluid Vol. (mL) :
pH After Extraction:

lnitial Filtr:ation Datia and Comments:
Solids: % I NA

Initial Filtrate Added:

LvL #
Client lDqll
pH After 5 Min:
pH AfterAcid/Heat

6,3=,

Extraction Fluid/pH: # t 4 .12
Sample Wi.(g): 2{;
Extract Fl uid Vol. (m L) : _____5A)
pH After Extraction:

Initial Filtnation Data and Comments:
Solids: --% / NA

InitialFithate Added:

Standard ID Prep Date E:pir Date pH Acceptance Criteria

Fluid #l I 3acal] t/zr/'z zln{s 4.93 + 0.05

Fluid # 2 2.88 + 0.05

Lionville Laboratory TCLP EXTRACTION RECORD
(NON-VOLATTLES) LOGBOOK# IZSZ

Page#

1 4
E E E E E E E + E

sPt-l311.1-A-O310 Reviewed BylDate



Lionville Laboratory TCLP EXTRACTION RECORD
(NON-VOLATTLES) LOGBOOK# I2SZ

I
l

l C  '
r v  !

t

:

Page#

E E E E E E E + +

startoate: 2- '6* 17
Start]lme:E
Analyst R4
SOP:  SPI -1311.1

End Date:
End Time:
Analyst:
Method:

2-L - tq

:fl

Tumbler Speed:
Leachate Batch #:
Leachate Page:
Room Temp. ("C):
statt 2\ tFinish_-:2!___
Room Temp. Acceptance Griteria:

23"C+2

LvL*r !3OZOf 3*A{
Client lDih JiE-bAZ-
pH After 5 Min:
pH AfterAcid/Heat:
Extraction Fluid/pH:
SampleWt(g):
Extract Fluid Vol.(mL):
pH After Extraction: q ,q I

lnitial Filtnation Data and Comments:
Solids: % / NA

I nitial Fittrate Added:

LvL #:
Client lD*r:
pH After 5 Min: 5-Rt
pH AfterAcid/Heat:
Extraction Fluid/pH: frl-qgq-
Sample Wt(g): z-S
Extract Ffuid Vot.(m]: 5d)
pH After Extraction: 

t ---q159

lnitial Filbation Data and Comments:
Solids: _% i NA

lnitial Filhate Added:

LvL# i3  oLolZ-O?-
Client lD#: J \RDA-I
pH After5 Min:
pH AfterAcid/Heat:
Extraction Fluidtpll: fll ll?L
SampleWt.(g):
Extract Fluid Vol.
pH After Extraction:

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

lnitial Filhate Added:

Client lD#:
pH After 5 Min:
pH AfterAcid/Heat _-____--_:4-Z_

Extraction Fluid/pH: i I 4 fiZ
Sample WL(g): L<
Extract Fluid Vol.(ml): -f.i.t0 .
pH After Extraction: q S45

Initial Fifhation Data and Comments:
Solids: % / NA

lnitial Filtrate Added:

Standard ID Prep Date E:pir Date pH Acceptane Criteria

Fluid #1 l3or:a77 //?al/s t /'4,< 4.93 + O.05

Fluid # 2 2-88 + 0-05

sPt-131 1.1-A4310 Reviewed eyo.t fu44h(J$



Start Date:
Start Time:
Analyst
SOP:  SPI -1311.1

End Date:
End Time:
Analyst
Method:

2 ' 6 - t G

t B i t . l

Tumbler Speed: 3Z npn4
Leachate Batch #: l3ryZnZ /
Leachate Page: 2 of 3
Room Temp. ("C):
31;i.1 2l tFinishT-zl
Room Temp. Acceptance Griteria:

23C +2o

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

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

I nitial Filtrate Added:

LvL#:
Client lD#:
pH After 5 Min:
pH AfterAcid/Heat
Extraction Fluid/pH:
SampleWL(g):
Extract Fluid Vol.(ml): "

pH After Extraction:

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

€u,&Initial Filhate Added:

LvL #
Client lD#:
pH After 5 Min:
pH AfterAcid/Heat
Extraction Fluid/pH:
SampleWt(g):
Extract Fluid Vol. (mL) :--
pH After Extraction:

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

LvL #:
Client lH:
pH After 5 Min:
pH AfterAcicUHeat:
Exbaction Fluid/pH:
SampfeWt.(g):
Extract Fluid Vol. (m L) :_
pH After Exhaction:

Initial Filtration Data and
Solids: _% / NA

I nitial Fiftrate Added:

Standard ID Prep Date bipir Date pH Acceptance Criteria

4.9310.05Fluid #1 / 3c>ctOi 7 rh4,s t lrairs
Fluid # 2 2.88 + 0.O5

Lionville Laboratory TCLP EXTRACTION RECORD
(NON-VOLATTLES) LocBooK# lz{z-

Page #

1 6
E E E E E E E S E

sPt-1311.1-A-0310 - Reviewed "rro"," fuifi61F



Lionville Laboratorv

Digestion Batch #:
.LILIU

Dateffime Initiated:
Datellime Completed!

Makix (circle): Soif Water
Method (circle one):' 3005A
plllTurbidity: N/A for Solids.

SAMPLE DIGESTION RECORD

3050 200.7 (1994)

Logbook *, l iQV

@l undigested (circle one)
Balance Ur _..-.
Balance Cal Verification: Y @/Temp: q('
BLOCK ,fA 2 (ctrcte one)

(t
are recorded as corrected

Fi.:\group\QA\SOP\

Signed\SPl\Metals Digestion logdoc

' l : l  HNO.
l:r Hct F[€bg-o r

J.€,m
J,ss iJozoSt-$tpr

Page#:

E E E E E E E S  1
7 4

t $au,lb-{vfz

tSu?l t  { -  0 l

tj tltJvf- 07
It6L0tt- o i
>ttuu6 -fr

1jvut3- d'Z

Reasent IDs:
m{o TT \tJWl)?o

DataReview By/Date:



Lionville Laboratory

Analyst:
Date

StartTine/Temp:
End l-ime/T,

NOTE: All

MERCURY PREPARATION

are recorded as corrected

Reviewed By/Date:

tqooox# llLY
u,au.l1
i+(-owa(
ME-HoCVAA

@

Prep Batch:
Worksheet:
SOP No.

BLOCK

"" noox *-Jdl{-for std traceabitity information

d{Ur LCS Spiking Cnncentration: 1.0 pg/ml

Page #:

^16  i  r o

L)o?q-]-adPl

l )o i0 t " -o  I

\ 3 0 i D G 5 - d i

1!u106[-  01
l lut l l l-

ME-HgCVAA-PrepO9l0

dB t)'$.{ t?,otzJY QA u'{^t)

ffiass'ffffiBfiss=r



Lionville Laboratory MERCURY PREPARATION

Anarysr w\hl,L
Date | ilwltt
Sta rt T'i in e/Tem p:-J---r40(\

EndTime/Temp: -/WJn\-

Soil LCS True Value =

Standard *

bsnook* /l?V
l M a l L l 7

1)d-l-tbt{-6 }
VJd "ttt1-DrJfrt

1 7 0 L $ \ 5 -  0 l

r ,oLof t "  a  I

tSoTstS- 6T

t S t t  o t 4 - 6 1

d,1tfl i A$U

Reviewed By/Date:

ME-HegVAA-PropO9l0

s" uoor *--jJfi* for std traceability information
Krng sorwon uoncemrauon = u,t Flymr
dtHr LCS SFtking Concentration: 1.0 pg/ml

Page #:

ffi

IEEEEl4tr6EE5f,
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WET CHEMISTRY

E E E E E E E S +



Lionville Laboratory, PADEP Lab ID# f5-00009
264 Welsh PooI Road

Exton, PA 19341
Phone: 610-280-3000

Fax: 610-280-3041

WC-Hanford, Inc.
2620Fermi Avenue
Richland W1.99354

Project: RC-233
Project Number: K4059
Project Manager: Joan Kessner

Reported:

02/11/2013 16:05

Analytical Report for Wet Chemistry

Sample ID Laboratory ID lVlatrix Date Sampled Date Received

JIRD44 1302003-01 Soil 01128/201312:20 0l/311201310:20

E E E E E E E S S
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264 Welsh Fool Road
Exton, Pennsylvania 19341

Phone t610) 280-3S00
Fax (610) 280-3041

Case Narrative

Client: WC-HANFORD RC-233 K4059
LVl,#:1302003

INORGAIIIC NARRATIVE

Date Received: 01-3 1-13

This narrative covers the analyses of 1 soil sample.

The sample was prepared and analyzed in accordance with the methods indicated on the data
sunrmary report. Results for soil or solid pH are measured in water at 25"C unless otherwise
specified.

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

Sample holding times as required by the method and/or contract were met with the exceptions of
Nitrate, Nitrite and Orthophophate that were received past hold.

The results presented in this report are derived from samples that met LvL's sample acceptance
policy with the exceptions noted on the Sample Receipt Checklist.

The method blanks were within the method criteria.

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

The matrix spike recoveries were within the75-125% control limits.

The replicate analyses were within the20%o Relative Percent Difference (RPD) control limit.

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

I certi$' that this sample data package is in compliance with SOW requirements, both technically and
for completeness, other than the conditions detailed above. The Laboratory Manager or a designee,
as verified by the following signature, has authorized release of the data contained in this hard copy
package.

I

Lionville Laboratory
njpV02-003

Theresu|tspresentedintlrisreportrelateonlytotheanal}ticaltestingandconditionsofthesmplesatreceiptmdduingStorage.Allpagesofthisrepotaehtegdp����������
data. Therefore, this report should only be reproduced in its entirety of l0 pages.
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Lionville Laboratory, PADEP Lab ID# 15-00009
264 Welsh Pool Road

Exton. PA 19341
Phone: 610-280-3000

Fax: 610-280-3041
A r:i?:r:a:* ct iDijr:ltr> irrliyli*ar; C{}N+r.:lii:i*

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

Project: RC-233

Project Number: K4059 Reported:

Pioject Manager: Joan Kessner 02,/11/2013 16:05

Notes and Definitions

U Analye included in the analysis, but not detected

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

+ Value outside QC acceptance criteria

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit

NR Not Reported

Dry Sample results reported on a dry weight basis

Wet Sample results reported on a wet weight basis

RPD Relative Percent Difference

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

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

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

Exton. PA 19341
Phone: 610-280-3000

Fax: 610-280-3041
/i it!i:L)!.r1 il:etlii:r ir*:y!**i C$'rr:rtit:r

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

Project: RC-233
Project Number: K4059

Project Manager: Joan Kessner
Reported:

02lll/2013 L6:05

Wet Chemistry

JlRD44 (1302003-0r) Soil

%oSolids

Bromide

Chloride
Fluoride

Nitrate

Nitrite

Orthophosphate

Sulfate

Nitrate/I{itrite as N

pH

92.8

l . l
l . l
1 . 1
6.4

t . l
7.7

7.8

t.5l

6.26

U
U
U

0.1

l . l  5 .3
l . l  5 .3
1 .1  5 .3
1 .1  5 .3

1 .1  5 .3
2.t t0.7

l . l  5 .3

0.1 I  0 .53

0 .10

I L302030

I L302081

1 L302081

1 L302081

1 L302081

I L302081

1 L302081

1 L302081

I L302075

I L302047

02/0412013 l5:33

02/0612013 14:30

02/0612013 14:30

02/0612013 14:30

02/0612013 14:30

0210612013 14:30

0210612013 14:30

02/0612013 14:30

02/06/2013 14:31

02/0512013 \2:47

02104/2013 15:33

02/07/2013 17:18

02107/2013 17:18

0210712013 17:18

0210712013 17:18

0210712013 17:18

02107/2013 17:18

02107/2013 17:18

02/08/2013 l4:15

02/0512013 12:47

SM254OG

EPA 300.0 (1993'

EPA 300.0 (1993'

EPA 300.0 (1993'

EPA 300.0 (1993'

EPA 300.0 (1993'

EPA 300.0 (1993'

EPA 300.0 (1993'

8PA353.2

sw846 9045D

% by Weight

mg/kg dry

mg/kg dry

me/kg dry

ng/kg d.y

mdkg d.y

mg/kg dry

mg/kg dry

mg/kg dry

pH Units

U
B

E E E E E E E S E



Wffi*
Lionville Laboratory, PADEP Lab ID# 15-00009

264 Welsh Pool Road
Exton, PA 19341

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

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

Project: RC-233

Project Number: K4059
Project Manager: Jodn Kessner

Reported:

02 l l l l 20 l3  16 :05

Wet Chemistry - Quality Control

Lionville Laboratorv

Analyte Result and Qualifrers LOD LOQ Units
Spike
LeveI

Source %REC
Result %REC Limits RPD

RPD
Limit

Batch L302030 - 7o Solids

Duplicate (L302030-DUP3) Source: 1302003-0t Prepared & Analyzed:� 02/04/2013 | 5 :33

%Sotids 92.7

Batch L302047 - Default Prep GenChem

6.1 %byWeight 92.8 20

Duplicate (L302047-DVP2\ Source: 1302003-01 Prepared & Analyzed:0210512013 12:50

pH

Reference (L302047-SRMI )

6.07 0.10 pH Units 6.26

Preoared & Analvzed: 02/05/2013 12:23

3.08

pH 9.99 0.10 pH Units 10.000 99.9 99-101

Reference (L302047-SRM2) Prepared & Analyzed:02/05/2013 13:-00

pH 3.97 0.10 pH Units 4.0000 99.2 99-l0l

Reference (L302047-SRM3) Prepared & Analyzed:02105/2013 13:23

pH

Batch L302075 - Default Prep GenChem

10.0 0.10 pH Units 10.000 100 99- l0 l

Blank (L302075-BLKI ) Prepared: 0210612013 14:30 Analyzed:02/0812013 13:55

Nitrate/Nitrite as N

LCS (L302075-BSl)

0.10  u 0.10 0.50 mglkg wet

Prepared: 02/0612013 | 4:30 Analyzed: 02/ 08 /2013 13 :5 4

Nitrate/Nitrite as N 5.27 0.10 0.50 mglkgwet 5.0000

Dupficate (L3O2O7S-DUP2) Source: 1302003-01 Prepared: 02/06/2013

105 90-110

1 4 ;3 0 Analy zed:- 02 I 08 I 20 | 3 | 4 : | 6

Nitrate/Nitrite as N 1.63 0.1I 0.54 mdkg dry l . 5 I 7.85 20
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WC-Hanford, Inc.
2620Fermi Avenue

Project: RC-233

Project Number: K4059 Reported:

o2ltu20t3 l6ilJ5

Wet Chemistry - Quality Control

Lionville Laboratorv

Anallte Result and Qualifrers LOD LOQ
Spike

tlnirs Lbvel
Source %REC
Result %REC Limits RPD

RPD
Limit

Batch L302075 - Default Prep GenChem

Matrix Spike (L302075-MS2) Source: 1302003-01 Prepared: 02/06/2013 14:30 Analyzed:02/0812013 14:17

Nitrate/Nitrite as N 7.12

Batch L302081 - Default Prep GenChem

0.10 0.52 m/kg dry 5.1850 1.51 108 75-125

Bfank (L302081-BLKI) Prepared: 0210612013 14:30 Analyzed:02107/2013 14:16

Fluoride

Chloride

Bromide

Orthophosphate

Sulfate

Nitrate

Nitrite

LCS (L30208r-BSl)

1.0 U 1.0 5.0 mglkg wet

1.0 U 1.0 5.0 mglkg wet

1.0 U 1.0 5.0 mglkg wet

2.0 U 2.0 10.0 mg/kgwet

1.0 U 1.0 5.0 mglkg wet

1.0 U 1.0 5.0 mg/kg wet

1.0 U 1.0 5.0 mg/kg wet

Prepared: 021 06/2013 | 4;30 Analy zed: 02/ 07 120 13 | 4:l 6

Fluoride

Chloride

Bromide

Orthophosphate

Sulfate

Nitrate

Nitrite

51.2

47.5

48.5

48.0

49.2

48.5

48.6

1.0 5.0 mglkg wet 50.000 102 80-120

1.0 5.0 mg/kg wet 50.000 95.0 80-120

L0 5.0 mglkg wet 50.000 97.0 80-120

2.0 10.0 mg/kg wet 50.000 96.0 80-120

1.0 5.0 mglkg wet 50.000 98.4 80-120

1.0 5.0 mg/kg wet 50.000 97.0 80-120

1.0 5.0 mg/kg wet 50.000 97.2 80-120

Duplicate (L302081-DUP2) Source: 1302003-01 Prepared: 02/06/2013 14:,30 Analyzed:02107/2013 17:18

Fluoride

Chloride

Bromide

Orthophosphate

Sulfate

Nitrate

Nitrite

l . l  U 1.1 5.4 mg/kg dry

l. l  U l . l  5.4 mC/kg dry

l- l  U l . l  s.4 mykg dry

7.8 B 2.2 10.9 mglkg dry

l . l  u

1 . 1  U

l � l u

7 .7

7 .8

6.4

1 . 1  U

20

20

20

t .67 20

3.97 20

19.8 20

20

7.5

7.8
1.1 5.4 mgkg dry

t.l 5.4 mykc dry

l. l  U t. l  5.4 mC/kC dry

E E E E E E E 6 E



%d#
W M

Lionville Laboratory, PADEP Lab ID# 15-00009
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Project: RC-233
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Wet Chemistry - Quality Control

Lionville Laboratorv

Analyte Result and Qualifiers LOD LOQ Units
Spike
I-evel

Source
Result

%REC
%REC Limits RPD

RPD
Limit

Batch L30208f - Default Prep GenChem

Matrix Spike (L30208f -MS2) Source: 1302003-01 Prepared: 02/0612013 14:'30 Analyzed:-02107/2013 17:18

Fluoride

Chloride

Bromide

Orthophosphate

Sulfate

Nitrate

Nitrite

56.2

53.0

5 1 . 6

60.0

59.6

58.8

52.2

1.0 5.2 mgkg dry 51.850 l . l  U 108 75-125

1.0 5.2 m/kg dry 51.850 1.1 U 102 75-125

1.0 s.2 m/kg dry 51.850 1.1 U 99.6 75-125

2.t 10.4 mC/kg dry 51.850 7.7 l0l 75-125

1.0 5.2 mdkC dry 51.850 7.8 100 75-125

1.0 5.2 mgkg dry 51.850 6.4 101 75-125

1.0 5.2 mg/kg dry 51.850 1.1 U 101 75-125
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