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17 December 2012

Joan Kessner
Wc-Hanford, Inc.
2620 FermiAvenue
MSIN H4-21
Richland, WA 99354

Subject: Analytical Data Package

Dear Ms. Kessner:

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

PAHs i
Herbicides

Metals :
Inorganics

The electronic data deliverable (EDD) has been emailed.
don't hesitate to contact me at (610) 280-3012.

Sincerely,

lf you have any questions, please

qtu w#
rufuffi ##
re&ffi M

The results presented in this report relate only to the malytical testing md conditions ofthe sarnples at rggeipt and duing storage.
integral parts ofthe analytical data. Therefore, this report should only be reproduced in its entiretV of 

1 | | 
Vaees.

R:\GROUP\PtvI\ORLETTE\Hanford\Data\B ltrs.DOC ?ru
I

2S4 Welsh Pool Road
Exton, Fennsylvania'l 9341

PhCIne {S10} 28$-38$0
Fax {S10} 280-3$41

X

X

All pages ofthis report are

,. di\ilf:,:.)n ,:.tt; ;allirtin:ii r.n':.iii./iir:;r:i C*;,y:;|ttt:itt:tt:t

LvLl Batch #^-SDG-# 1211069

11t16t12

Project
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ctryNT{t,.)C t\^'\CJ
Proje(V{1F/yWRelease#: RC_ >:S

Lionville La[oratory
SAMPLE RECEIPT CIIECKLIST (SRC)

Date :  i \ -  lL " r ) -

Sample Custodian: s
NOTE: E)(PL,AIN ALL DISCREPANCIES

LvL Batch #:

D6

,6
6

tl Yes

,6

B€

1. Sarrrples Hand Delivered

2. Custody Seals on coolers or shipping
containers intacl siped & dated?

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

4. All expected paperwork received (coc &
other client specific information) sealed in
plactic bag and easily 4qgessible?

5. Samples received cooled ol ambient?

How was the temperature taken?

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

6. Custody seals on sarrple containers intact,
siped aad dated?

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

3. $ample containers are intact?

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

10. Ail sample label information matches COC?

1I. Samples properly preserved? (If#5 is no,
then this is no.)

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

13. VOn, TOC, TOX free ofheadspace?

14. QC stickers placed on bottles designated
b! client?

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

16. Project Manager contacted concerning any
discrepancies?
Person Contacted

€x 1q{o  tG{1  ts?s

e;

P-6

.E-a€

Temp 3,3

€IR-

8n{

tr No Seals

Comments:

cooter# 1^-)Cl.\- t\-OOB

tr Other (Speci!):

tr No Seals

DNo

trNo

trNo

e;
!er-

F<-
-tr+-cs--

+.6-
tr Yes

"c

tr Ternp. Bla*

trNo

trNo

trNo

trNo

trNo
trNo

trNo

trNo

trNo
trNo

trNo

trNo

trNo

-g.rrr-

_tl+fltr

trN/A

-ffitrNo

Date

E Yes

SR-002-B{412.doc
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264 Welsh Pool Road
Exton, PA 19341

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

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

Project: RC-225

Project Number: KP0l48
Project Manager: Joan Kessner

Reported:

l l /231201213:13

Analytical Report for Extractable Petroleum Hydrocarbons by SW846 8015

Sample ID Laboratory ID Matrix Date Sampled Date Received

IIR5M2 121 1069-01 Soil ll/13/201212.,20 lll16/2012 10:15

E E E E E E E E T



w  f f i f f i

%ff i f f i
W M

tr#;i!#*i*h $3**f ffi*m$
ffix**n, P****plvai'ti* I #341

ff l':*x* {S1 *} ###"##{,}*
Sxx {*t*} trS*"*#4J

Case Narrative

Client: WC-HANFORD RC-225 KP0l48
LVL #: 1211069

DIESEL RANGE ORGANICS

One (1) soil sample was collected on 1l-13-2012.

W.O. #z 60049-001-001-0001 -00
Date Received: I l-16-2012

The sample and associated QC samples were extracted ll-16-2012 arrd analyzed ll-21,23-2012
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.

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 with exceptions noted on the Sample Receipt Checklist.

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

3. All obtainable surrogate recoveries were within acceptance criteria.

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

5. All blank spike recoveries were within acceptance criteria.

6. Two (2) of two (2) matrix spike recoveries were outside acceptance criteria. A copy of the
Sample Discrepancy Report (SDR# I2GCI95) has been enclosed. The matrix spike
recoveries were unobtainable due to high concentration of analytes in sample J1R5M2
requiring a 20-fold dilution.

7. Samples JIR5M2, L2lll33-M52, and L2ll133-MSD2 required 2O-fold instrument
dilutions due to high concentrations of target analytes. Reporting limits have been adjusted
to reflect the necessary dilutions.

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

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

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

rlgroup\datau0 I 2\dro\wc hanford\templatmj_s1 dry.dm

Theresu|tspresentedinthisreportrelateonlytotheanal1tica|testingandconditionsofthesampIesatrceiptandduingstorage���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
data. Therefore, this report should only be reproduced in its entirety of pages.

E E E E E E E E E



ll. 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 hardcopy data package has been authorized by the laboratory manager
or a designee as verified by the following signature.

E E E E E E E E +



Lionviffe Laboratory Sample Discrepancy Report (SDR) SDR#: /ZGelqg

Initiator:
Date:
Client:

Ba tch :  l L t l oO l  Paramete r :  \ tC
Sampfes: JvJST ; irtSO'L Matrix: /x2rL-
Method: @ PrepBatch: Lzit t  l .3

\-,/

r \
/ ' ,  /  's

L-s*t-v: rtntLL:v e

1. Reason for SDR
a. COC Discrepancy Tech Profile Error

Transcription Eror
_ Client Request
_ Wrong Test Code

Sampler Error on C-O-C
Other

b. General Discrepancy
_ Missing Sample/Extract Container Broken _ Wrong Sample Pulled

_ Preservation Wrong
LabellD's ll legible
Received Past Hold_ Hold Time Exceeded _ Insufficient Sample

_ 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; aftach data if necessary)

Jp, tt itC"titte n,-5 Ort l't,lS n i n  i / n '2 rSQo  \ l , T l sD  Z  (Z t t u )

2. Known or Probable Gauses(s) .

iri gir ccr.lcf r''{rcr-{-eo*r-l&[ 1c* g..t Cri ral S kS

3. Discussion and Proposed Action
_ Re-log

_ Entire Batch
_ Following Samples:

_ Re-leach
_ Re-extract
_ Re-digest
_ Revise EDD
_ Change Test Code to _
_ Place On/Take Off Hold (circle)

Other Description:

V }  , t /
/-D

4.Proiec/ilana.g:rlnstructions...sisnature/date: v 
Y 

vI 
Av /AP/ 

(' // ( h\
_ Cgr{cur with Proposed Action \ I )
_ ptsagree with Proposed Action; See lnstruction v

a/lnclude in Case Narrative- 
Client Contacted:
Date/Person
Add
Cancel /t /

5. Finaf Action...sisnature/date: //\fl trF /71 l- 4/ril-Other Exptanation:
_ Verified re-flog]fleachltextfa{tl[digdstfl+ratysis] (circle)' -

_ lncluded in Case Narrative ' v

_ Hard Copy COC Revised
_ Electronic COC Revised

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

Y*'*"naoer:ffi*s)-4roJect 
Mgi (cirttefd6ffi;oi)/ stone

_ Sample Prep (circleffi
_ Log-in: King

MS BNA: Carden /
Other:

QA-139-A-0208

E E E E E E E  1  E



#lvtt
@

GLOSSARY OF'DATA

DATA OUALIF'IERS

U hrdicates that the compound was analyzed for but not detected. The minimum detection limit for the
sample (not the method detection limit) is reported with the U (e.g-, l0U).

J ledicates an estimated value. This flag is used in cases where a target anaiyte is detected at a level
less than the lower quantification level. If tle limit of quautification is 10 ug/L and a concenfation of
3 udL is calculatad, 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 hdicates 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 anaffical
column.

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

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

C This flag applies to a compouad that has been confirmed by GC/lr{S.

ABBREVIATIONS

BS Indicates blank spfte in which reagent grade water is spiked with the CLP matrix spiking solutions
and carried tbrough all the steps in the method. Spfte recoveries are reported.

BSD lrdicates blank spike duplicate.

MS lrdicales matix spike.

MSD [rdicates maftix spfte duplicate.

DL Indicates that recoveries were not obained because the exfact had to be diluted for analvsis.

NA NotApplicable.

DF DilutionFactor.

NR NotRequired

NS Not Spiked.

SP Indicates Spiked Compound-

NPM No pattem match for multi-component target anal5rtes.

E E E E E E E  1  1



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

Project: RC-225
Project Number: KP0l48
Project Manager: Joan Kessner

Reported:

l l l23/201213:13

ffiffWfu
ffi

264 Welsh Pool Road
Exton, PA 19341

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

JIR5M2
r211069-01 (Soil)

Anallte

Reportrng
Result and Qualifier Limit Units Dilution Batch Prepared Anallzed Method

Lionville Laboratorv

Extractable Petroleum Hvdrocarbons bv SW846 8015
Diesel Range Organics

Motor Oil

Surrogate : p-Terphenyl

70400
2240000

7 6 %

7040Q uC/kg dry 20 L2lll33 ll/1612012 ll/23/2012 8015M

211000 ug/kgdry 20 L2lll33 1111612012 lll23l20l2 8015M

39- r 29 L21 I t33 I I/16/2012 I I/23/2012 80rsM

E E E E E E E  1  ?



ffi#wtu
ffi

a {j ir;.::r i l  :r: i l ;::r: i i .c 4ir.1);tL..t:: a::ait i l :: i .

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-225
Project Number: KP0l48

Project Manager: Joan Kessner
Reported:

l l l 2 3 l 2 0 l 2 1 3 : 1 3

Extractable Petroleum Hydrocarbons by SW846 8015 - Quality Control

Lionville Laboratorv

Result and Qualifiers
Reporting
Limit

Spike Source %REC
Units Level Result %REC Limits RPD

RPD
Limit

Batch L2lll33 - SW 3540C

Blank (L211133-BLKr) Prepared: | | / 16/2012 Analyzed: 1 | /21 /2012

Diesel Range Organics

Motor Oil

3330 U 3330 ug/kgwet

10000 U 10000 ug/kgwet

Surr o gate : p -Te rp henyl

LCS (L21r133-BSr)

6650 ug/kgwet 6666.7 100 39-129

Prepared: | | / | 6/2012 Analyzed: | | /21 /2012

Diesel Range Organics 50200 3330 ug/kg wet 66667 75 42-133

Surr o gat e : p-Te rphe ny I

Matrix Spike (L211133-MS2)

5880 ug/kgvet 6666.7 88 39-129

Source:1211069-01 Prepared:ll/16/2012Analyzed:ll/23/2012

Diesel Range Organics l3 10000 69200 ug/kg dry 69179 70400 U 1890* 42-133

Surrogate: p-Terphenyl 5310 ug/kg dry 6917.9 77 39-129

Matrix Spike Dup G2f f 133-MSD2) Source: 1211069-01 Prepared: ll/16/2012 Analyzed: ll/23/2012

Diesel Range Organics 1490000 70700 ug/kg dry 70724 70400U2110+ 42-133 ll 40

Surrogate : p-Terphenyl 5670 ug/kg dry 7072.4 80 39-129

E E E E E E E  1  f ,
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ffi#Wfu
M

1 :.:a ;itr!:!a! iaa.ittlL:.it l.r::i tr:)

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-225
Project Number: KP0l48

Project Manager: Joan Kessner
Reported:

12/031201213:33

Analytical Report for Polynuclear Aromatic Compounds by SW846 8310

Sample ID Laboratory ID Matrix Date Sampled Date Received

J1R5M2 l2t  1069-01 ll/13/201212:20 11/161201210:15Soil

E E E E E E E  1  6



lffih ffiffi
W M #Se& $J*ish ff**[ ffi**#

#xt**- ffarrx*ylv*.*ta t**€tr
ffh*x* {#1#} fr#*-S#**

f*x {*t#} tr##-S#4$

Case Narrative

Client: WC-HANFORD RC-225 KP0l48
LVL #:  1211069

W.O. #z 60049-001-001-0001-00
Date Received: I l-16-2012

POLYNUCLEAR AROMATIC HYDROCARBONS (PAII)

One (l) soil sample was collected on ll-13-2012.

The sample and associated QC samples were extracted 1l-16, 28-2012 andarnlyzedll-26-2012
and 12-01-2012 according to criteria set forth in Lionville Laboratory SOPs. The extraction
procedure was based on SW846 Method 3540C and the analysis procedure was based on SW846
Method 8310.

Lionville Laboratory (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:

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

2. The samples were originally extracted within their holding time. Due to blank contamination,
the sample was reextracted outside of hold time. Both the original and the re-extracted results
have been reported. A copy of the Sample Discrepancy Report (SDR # l2GC202) has been
enclosed.

3. Four (4) often (10) surrogate recoveries were outside acceptance criteria. A copy of the
Sample Discrepancy Report (SDR # l2GC202) has been enclosed.

4. The method blank L2llI36 contained Acenaphthylene and Fluorene at a level above the
reporting limit. Acenaphthylene and Fluorene were detected in the sample processed with this
blank at levels at or above the reporting limit. A copy of the Sample Discrepancy Report (SDR
# l2GC202) has been enclosed.

5. All blank spike recoveries were within acceptance criteria.

6. Nine (9) of sixty-four (64) matrix spike recoveries were outside acceptance criteria. A copy of
the Sample Discrepancy Report (SDR # I2GC202) has been enclosed.

7. The samples required 2O-fold instrument dilutions due to high concentrations of non-target
analytes and sample matrix.

8. The sample was reported on a dry weight basis.

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

rlgroup\data90l2\pah 8310\wc haford\l2l l069aLn.doc
TheresultspresentedinthisreportreIateonlytotheanalytica|testingmdconditionsofthesmplesatreceiptmdduingstorage.Allpagesof��� � � � � � � � � � � � � � � � � � � � � � � � � �
Therefore, this report should only be reproduced in its entirety of pages.
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10.

l l .

All continuing calibration standards analyzedprior to sample extracts were within acceptance
criteria.

I certiff that this sample datapackage is in compliance with SOW requirements, both
technically and for completeness, other than the conditions detailed above. Release of the data
contained in this hard-copy datapackage has been authorizedby the laboratory manager or a

I t
1g'fn/rk

bate 
-

LvL Laboratory Manager

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

DATA OUALIFIERS

U Indicates that the compound was analyzed for but not detected. The minimum detection Iimit for the
sample (not the method detection limit) is reported with the U (e.g., t0U).

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 qua:rtification is i0 ugll, 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 possibldrobable blank contamination.

E lrdicates that the compound was detected beyond the calibration range and was subsequenfly
analyznd at a dilution.

I : Lrterference.

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

P This flag is used for a dual column analysis (i.e. pesticides/PCB/herbicides) when there is greater than
4O%o difference for detected concentrations between the two GC columns; fhe lower ofthe two values
is reported on Fomn 1 and flagged w.ith a "p".

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

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

ABBREVIATIONS

BS Indicates blank spfte in which reagent grade water is spiked with the CLP matix spiking solutions
and carried tlrrough ail the steps in the method- Spfte recoveries are reported.

BSD Indicates blank spike duplicate.

MS Indicates matrix spfte.

MSD Indicates matrix spfte duplicate

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

NA NotApplicable.

DF DilutionFactor.

NR NotRequired.

NS Not Spiked.

SP Indicates Spiked Compound.

NPM No pattem match for multi-component target analltes.

E E E E E E E  1  +



Lionville Laboratory Sample Discrepancy Report(SDR) sDR #:

lnitiator:
Date:
Client:

B a t c h :  ' L l  l Q u q  :  = =
c ^ m n f a c . n l  a . t v t  r n < - ,  l n l S D z -

Parameter: /rt tl
i6i;ilI* 

---z'c"G-
'Pilp's"t" 

n: EU %V-77 z I / /'?<z

ffiyip;i;,,t%/stone- 
Sa-mPle PreP (circle): roro- 
Log-in: King

Route
Metals: Welsh I- 
lnoroanic: Perrone I

CareY I- 
Won: Rubino I-MS 

BNA: Carden /

mffi3::', - fech Prortle-Error *L":tff:","3t . 
- f;1;3Rler 

Error on c-o-c
a. coc Discrepancv 

f +ffi'":1ili.;"?;; r \ i;;"s i"it coo" other

b. General DiscrePancY

- Missing Sampe6xtiaci - Container Broken Wrong Sample.Pulled - Label lD's lllegible

Hold Time Exceeded - lnsufficient Sample 
- 

Presellvation Wrong Received Past Hold

: i'"'il"iJia"-dr" rvi" Not Amenable to Analvsis

Note.: Verified by [Log]n] or [Prep Group] (circ|e)...signature/date:

iT;l'l- ffi;:;;;il;;;in" '"'urt'; zft:"\o?:^",i;i"'fil)i 2.,\ 'kt ^ ""77nttft

jttrnq,c,,--_ f€ct)t,tt-J hgh 
'il''H";;i:'iL\-i"=ii']"' ') 'l;rtrto ns2-r't2tlJ

-  
U  / i , , . o r  r n { 9 , / n t S 0 e- 

at-t 'EtJc qC l1r'r i l<s 7tl h2tltSQ 1'toS2f tnsD?

9(ver't( 5,pt ke f€coc<f ies 
l- L2ttgaT nlr,z f ntsD'z-

Lztl ts bLl)L-&)LL!!l

5ffi;"" ""d ProPosed Action
Re-loq

Enlire Batch- 
Following SamPles:

R-e'leach- 
Re-extract- 
Rediqest- 
nevisE EDD- 
Chanqe Test Code to -==_-- 
Fiaie"Onffake Off Hold (circle)

ffi" "W ^gg1g l n stru cti o n S "' sis natu reld ^et 
t t" ' - -dsfturwith 

ProPosed Action- 
KiiJi:""- *itn Fioptted Action; See Instruction

y'r*1"i"^i_-c:::)"r'"tiu"^

' - 
V"riR.O re-[log][leachltqg'- 
lncluded in Case Narrative- 
HirO CoPY COC Revised- .etectronicCOC 

Revised- 
EbD Corrections ComPleted

*JHil.J.""; ;il; .""o.a"a, fonvard oris inar to QA for diposition.
- ' .

5. Final Action...signature/date:

QA-139-A-.0208

- 
Other.

E E E E E E E ? E



ffi$Wfu
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-225
ProjectNumber: KP0148
Project Manager: Joan Kessner

Reported:

12/031201213:33

J1R5M2
r2r1069-01 (Soil)

Analyte

Reportmg

Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Polynuclear Aromatic Compounds bv SW846 8310
Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Indeno[1,2,3-cd]pyrene

Plrene

Benz[a] anthracene

Chrysene

Benzo[b] fluoranthene

Benzo[kl fluoranthene

Benzo[a] pyrene

Dibenz[4h]anthracene

Benzo[g,h,i] perylene

Surrogate : Triphenylene

t l t26/2012 8310

tU26/2012 8310

tt/26/20t2 8310

lt/26t2012 8310

tl/2612012 8310

rr/26t20r2 8310

1112612012 8310

ty26t20t2 8310

llt26/2012 8310

tU26/2012 8310

tU26/2012 8310

rt/26/2012 8310

tl/2612012 8310

ru26/20r2 8310

tt/26/2012 8310

tl/2612012 8310

I 1/26/2012 8310

70.7

49s

70.7

70.7

320

70.7

57.8

70.7

70.7

346

285

70.7

74.4

70.7

70.7

70.7

2 0 1  % *

U
D
U
U
D
U

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

70.7

70.7

70.7

70.7

70.7

70.7

70.7

70.7

70.7

70.7

70.7

70.7

70.7

70.7

70.7

70.7

68-129

ug/kg dry

uglkg dry

udkg dry

ug/kg dry

ug/kC dry

ug/kg dry

ugkg dry

ug/kg dry

ug/kg dry

ug/kg dry

ugkg dry

ug/kg dry

ug/kg dny

uglkg dry

ug/kg dry

uC/kg dry

L2ttt36
Lzltt36
Lzltt36
L2rt136
L2tt136
L2t t t36
Lzltt36
Lzttt36
L 2 1 r t 3 6
L21tt36
L2ltt36
L2tt136
L z t t t 3 6
Lztl136
L2tt136
L2t t136

L2il 136

lt/1612012

tt/16t2012

tyt6 l20t2

tUt6t20t2

t l l16120t2

tUt6 l20r2

tl/16/2012

tt/16/2012

tt/16/2012

lt/16/20t2

tt/t6/2012

tl/r6t2012

tUr6/2012

ll/16/2012

tr/t6/2012

tt/16/2012

I 1/16/2012

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20
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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-225
Project Number: KPOl48
Project Manager: Joan Kessner

Reported:

12103/201213:33

J1R5M2
1211069-01REl (Soit)

Analyte

Reportrng
Result and Qualifrer Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Polynuclear Aromatic Compounds bv SW846 8310
Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Indeno[,2,3-cd]pyrene

Plrene

Benz[a] anthracene

Chrysene

Benzo[b] fluoranthene

Benzo[k] fluoranthene

Benzo[a] pyrene

Dibenz[4h]anthracene

Benzo[g,h,i] perylene

Surrogate : Triphe rqtle ne

t2t0l/2012 8310

r2/0U2012 8310

t2l0t/2012 8310

t2/01t2012 8310

r2l0!20r2 8310

r2/0U2012 8310

t2/01t20r2 8310

t2/0U2012 8310

t2/0U2012 8310

12/0112012 8310

t2t0t/2012 8310

l2l0t/2012 8310

t2/01/2012 8310

t2/01t2012 8310

12/01120t2 8310

l2t0l/20t2 8310

12/01/2012 8310

70.5

214

49.0

70.5

70.5

70.5

70.5

70.5

70.5

136

142

70.5

70.5

70.5

70.5

70.5

126 %

U
D

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

70.5

70.5

70.5

70.5

70.5

70.5

70.5

70.5

70.5

70.5

70.5

70.5

70.5

70.5

70.5

70.5

68- I 29

ug/kg dry

ug/kg dry

ugkg dry

udkg dry

ug/kg dry

uglkg dry

ug/kg dry

ug/kC dry

ugkC dry

udkg dry

ug/kg dry

ugke dry

ug/kg dry

ug/kg dry

uykg dry

ug/kg dry

L2t t237

L2 t t237

L2 l1237

Lz t1237

Lz t t237

L.21t237

L2 t t237

L2l1237

L2 t t237

Lz l t 237

L2l t237

L2 t t237

L2 t t237

Lz t t237

L2 t l 237

L2 t1237

L211237

tl/28t2012

rr/28t2012

tt/28/2012

ll/2812012

tl/28/2012

rt/28/2012

tlt28/2012

rt/28/2012

tt/28/2012

tU28/2012

1112812012

tl/28/2012

tt/28/2012

n/28/2012

tt/28/2012

rt/28/2012

r I/28/20t2

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20
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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: P.L..C-225
Project Number: KP0l48
Project Manager: Joan Kessner

Reported:

12103/201213:33

Polynuclear Aromatic Compounds by SW846 8310 - Quatity Control

Lionville Laboratorv

Result and Qualifiers
Reporting Spike
Limit Units kvel

Soruce %REC
Result %REC Limits RPD

RPD
Limit

Batch L2lll36 - SW 3540C

Blank (L2l l l36-BLKI) Prepared: | | / 16/2012 Analyzed: 1 | /26/2012

Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

lndeno [ 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

J . J  J

t97

J . J  J

5.00

3 .33

J . J J

J . J J

J . J J

3.33

J . J J

J .  J J

J . J  J

3-33

J . J . )

J . J J

J . J  J

3.33

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

J . J J

3.33

3.33

J - J J

3.33

J . J J

U

U

U

U

U

U

U

U

U

U

U

U

ug/kg 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

ug/kg wet

uglkg wet

ugkg wet

ug/kg wet

ug/kg wet

uglkg wet

ug/kg wet

Surrogate : Tr iphenylene ug/kgwet 166.67 88 68-129

LCS (L211r36-BSl) Prepared: ll/1612012 Analyzed: 11126/2012

146

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

ts2
r60
l6l

t64

r62

r60
166

t65

168

173

162

t74

t72

t74

176

179

3.33

J . J J

3.33

J . J J

J . J J

3.33

J . J . )

3.33

3.33

J . J J

J . J J

3.33

J - J J

J . J J

3.33

3.33

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

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

91 0-127

96 50-140

97 17-t39

99 28-145

97 30-152

96 t9-l7r

100 34-159

99 3 l -156

l0l 33-152

104 32-t57

97 31- ls9

104 33-164

103 28-161

104 29-149

106 27-153

107 32-ls7

$urr o gate : Tr ip he nyle ne 172 ug/kg wet 166.67 103 6B-1 29
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Wfu 264 Welsh Pool Road
Exton, PA 19341

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

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

Project: RC-225
ProjectNumber: KP0148

Project Manager: Joan Kessner
Reported:

12 /03 /201213:33

Polynuclear Aromatic Compounds by SW846 8310 - Quality Control

Lionville Laboratorv

Anallte Result and Qualifiers
Reporting
Limit

Soike Source %REC
Units L'evel Result %REC Limits RPD

RPD
Limit

Batch L2lll36 - SW 3540C

Matrix Spike (L211136-MS2) Source: 1211069-01 Prepared: | | I 1612012 Analyzed: ll /26/2012

Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthlacene

Fluoranthene

Indeno[ 1,2,3 -cd]plrene

Pyrene

BenzIa]anthracene

Chrysene

Benzo[b] fluoranthene

Benzo[k] fluoranthene

Benzo[a] pyrene

Dibenz[a,h] anthracene

Benzo[g,h,i] perylene

r67

369

130

205

464

103

J J J

t02

153

277

255

108

170

133

104

1 1 9

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

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

ug/kg dry 173.34 70.7 U 96 0-127

u/kg dry 173.34 495 -72* 50-140

ug/kg dry 173.34 70.7 U 75 17-139

udkg dry 173.34 70.7 U 118 28-145

ug/kg dry 173.34 320 83 30-152

ug/kg dry 173.34 70.7 U 59 l9-l7l

udkg dry 173.34 57.8 159 34-159

udkg dry 173.34 70.7 U 59 3l-156

u/kg dry 173.34 70.7 U 88 33-152

u/kg dry 173.34 346 4Ax 32-157

llilkgdry 173.34 285 -17*. 3l-159

u/kg dry 173.34 70.7 U 62 33-164

ug/kg dry 173.34 74.4 55 28-16l

u/kg dry 173.34 70.7 U 76 29-149

udkg dry 173.34 70.7 U 60 27-153

uglkgdry 173.34 70.7 U 69 32-157

Surr o gate : Tr ip he ny le ne ug/kg dry 173.34 133+ 68-129

Matrix Spike Dup (L2f 1136-MSD2) Source: 1211069-01 Prepared: 1l/16/2012 Analyzed: 11126/2012

230

Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Indeno [ 1,2,3 -cd]pyrene

Pyrene

BenzIa]anthracene

Chrysene

Benzo[b] fluoranthene

Benzoft] fluoranthene

Benzo[a] pyrene

DibenzIa,h] anthracene

Benzo[g,h,i] perylene

208

370

68.8

184

440

84.4

319

83.3

133

253

222

87.1

138

r07
122

76.5

68.8

68.8

68.8

68.8

68.8

68.8

68.8

68.8

68.8

68.8

68.8

68.8

68.8

68.8

68.8

68.8

t07

70

49

t52

48

77

-54*

-37*

5 l

3 7

62

7 T

44

t7-139

28-t4s

30-t52

t9-r7l

34-rs9

3l - 1s6

33-ts2

32-157

3 1-159

33-t64

28-t6l

29-r49

27-r53

32-157

D

D

t J

D

D

D

D

D

D

D

D

D

D

D

D

D

u/kg dry 172.22 70.7 U l2l 0-127

ug/kC dry 172.22 495 -72* 50-140

uykg dry 172.22 70.7 U +

23 40

-0.05 40

40

l0  40

l7 40

19 40

5 4 0

l9 40

t4 40

-30 40

-71 40

20 40

39 40

2t 40

16 40

43+ 40

udkg dry 172.22 70.7 U

udkC dry 172.22 320

uykC dry 172.22 70.7 U

u/kg dry 172.22 57.8

ugkg dry 172.22 70.7 U

uC/kg dry 172.22 70.7 U

ugkC dry 172.22 346

u/kg dry 172.22 285

ug/kg dry 172.22 70.7 U

ugkg dry 172.22 74.4

ugkC dry 172.22 70.7 U

ug/kg dry 172.22 70.7 U

ug/kC dry 172.22 70.7 U

Surr o ga te : Tr ip he ny lene ug/kgdry 172.22 120 68-r 29
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%dtu 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-225
Project Number: KP0l48
Project Manager: Joan Kessner

Reported:

12/03/201213:33

Polynuclear Aromatic Compounds by SW846 8310 - Qualify Control

Lionville Laboratorv

Ana[te Result and Qualifiers
S:pg.ti"g
Llmlt Units

Spike
I-evel

Source %REC
Result %REC Limits RPD

RPD
Limit

BatchL2ll237 - SW3540C

Blank (L211237-BLKr) Prepared: | | 128120 12 Analyzed: 12101 /2012

Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

hdeno[ 1,2,3-cd]pyrene

Pyrene

BenzIa]anthracene

Chrysene

Benzo[b] fluoranthene

Benzo[k] fluoranthene

Benzo[a] plrene

DibenzIa,h]anthracene

Benzo[g,h,i] perylene

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

J . J J

U
I T

U

U

U

U

U
I T

U
I T

U

U

I I

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

3.33

J . J J

i _ i J

J . J J

3.33

3.33

J . J J

ug/kg 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

uglkg wet

ug/kg wet

ug/kg wet

ug/kg wet

Surr o gate : Triphenylene

LCS (L2rr237-BSr)

t40 ug/kg wet 166.67 84 68-129

Prepared: I I /28/2012 Analyzed: l2l0 l/2012

Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Indeno [ 1,2,3 -cd]pyrene

Pyrene

BenzIa]anthracene

Chrysene

Benzo[b] fluoranthene

Benzoftl fluoranthene

Benzo[a] pyrene

Dibenz[4h]anthracene

Benzo[g,h,i] perylene

l l 3

140

128

142

137

t42

140

147

t44

l 5 l

145

154

153

t57

156

158

3.33

J . J J

3.33

3.33

J - J J

3.33

3.33

3.33

J . J J

J . J J

3.33

3.33

3.33

J . J J

3.33

3.33

ug/kg wet 166.67

uglkg 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

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

uglkg wet 166.67

68 0-127

84 50-140

77 t7-t39

85 28-145

82 30-rs2
85 t9-171

84 34-ts9

8 8  3 l - 1 5 6

86 33-152

90 32-157

87 3 l -159

92 33-164

92 28-t6I

94 29-149

94 27-153

9s 32-rs7

Surr o gate : Tr ip he ny Ie ne 143 ug/kgwet 166.67 86 68- I 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-225
Project Number: KP0l48

Project Manager: Joan Kessner
Reported:

121031201213:33

Polynuclear Aromatic Compounds by SW846 8310 - Quality Control

Lionville Laboratorv

Anall'te Result and Qualifiers
Reporting
Limit Units

Spike
Level

Source
Result %REC

%REC
Limits RPD

RPD
Limit

BatchL2ll237 - SW 3540C

Matrix Spike (L211237-MS2) Source: 1211069-01REl Prepared,: lll28l20l2 Analyzed: 12/01/2012

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[a,h]anthracene

Benzo[g,h,i] perylene

138  D

399 D

2II D

lo4 D

135  D

85.2 D

16 l  D

69.6 J, D

126 D

350 D

244 D

l l 0  D

150  D

ll7 D

1 1 6  D

l 0 l  D

78 0-127

105 s0-140

92 17-139

59 28-r4s

76 30-t52

48 t9-t7l

9L 34-rs9

39 3r -1s6

7r  33- ts2

t2I 32-157

58 3 l -159

62 33-164

85 28-16r

66 29-t49

66 27-153

s7 32-157

70.6

70.6

70.6

70.6

70.6

70.6

70.6

70.6

70.6

70.6

70.6

70.6

70.6

70.6

70.6

70.6

ugkg dry 176.69 70.5 U

ugkc dry 176.69 2r4

ug/kg dry 176.69 49.0

ugkg dry 176.69 70.5 U

ug/kg dry 176.69 70.5 U

u/kg dry 176.69 70.5 U

ug/kg dry 176.69 70.5 U

ug/kC dry 176.69 70.5 U

ug/kg dry 176.69 70.5 U

ugkg dry 176.69 136

udkg dry 176.69 142

udkC dry 176.69 70.5 U

uC/kC dry 176.69 70.5 U

uC/kCdry 176.69 70.5 U

ugkg dry 176.69 70.5 U

uC/kC dry 176.69 70.5 U

Surrogate : Triphenylene ug/kgdry 176.69 136* 68-129

Matrix Spike Dup (L211237-MSD2} Source: 1211069-0lREl Prepared: ll/2812012 Analyzed: 12/01/2012

240

Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

hdeno[,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

186 D

289 D

226 D

l l l  D

l4l D

83.9 D

188  D

68.4 J, D

1 1 9  D

270 D

223 D

103 D

l l 3  D

106 D

104 D

50.8 J, D

68.4

68.4

68.4

68.4

68.4

68.4

68.4

68.4

68.4

68.4

68.4

68.4

68.4

68.4

68.4

68.4

uglkg dry 171.22 70.5 U 109 0-127

ug/kg dry 171.22 214 44* 50-140

uC/kg dry 171.22 49.0 103 17-139

ugkC dry 171.22 70.5 U 65 28-145

u/kg dry 171.22 70.5 U 83 30-152

udkg dry 171.22 70.5 U 49 l9-l7l

uC/kg dry 171.22 70.5 U 110 34-159

uC/kC dry 171.22 70.5 U 40 31-156

udkC dry 171.22 70.5 U 69 33-152

uykg dry 171.22 136 78 32-157

uC/kg dry 171.22 142 47 31-159

ug/kC dry 171.22 70.5 U 60 33-164

ug/kC dry 171.22 70.5 U 66 28-16l

uC/kC dry 171.22 70.5 U 62 29-149

uC/kC dry 171.22 70.5 U 61 27-153

udkg dry 171.22 70.5 U 30* 32-157

J J

82*

t2

t 0

8

2

t9

I

3

44+

2 l

4

25

7

8

63*

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

Surrogate : Triphenyle ne ug/kgdry 171.22

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

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

WC-Hanford, Inc.

262OFermi Avenue

Richland WA" 99354

Project: RC-225
Project Number: KP0148

Project Manager: Joan Kessner
Reported:

1210312012 09:19

Analytical Report for Metals by SW846 6000/7000 series

Sample ID Laboratory ID Matrix Date Sampled Date Received

JIR5M2 rzt1069-01 ll/131201212:20 ll/16/201210:15Soil
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% ffiffi
W M

i{rr r}i [ ]f iJir;t t;rt:.!iii{:# j +o:tr{:li:iri}t

#Sd FJ*lsh ffi**l ffi*ad
Hxt**, F**xuy{v;:nia't S3S'1

ff|t*n* {#J#} frS*-3#*S
flr*x {St*}tr#*-3#4t

Case Narrative

Client: WC-I{ANFORD RC-225
LVL#: 1211069
SDG/SAF#: KPO I 48/RC-225

METALS

W.O.#: 60049-001 -001 -0001 -00
Date Received: I l-16-12

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.

t .

2.

This na:rative covers the analysis of I soil sample.

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

All samples were analyzed 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-ll0%o
control limits (80-120% for Mercury).

All 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, 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 7 analyes were outside the 75-l25Yo control limits.

3 .

4.

5 .

6.

8.

9.

7.

10 .

r:\share\metals\packages\wc-hanfordVn I I -069h{/o. doc,

TheresultspresentedinthisreportrelateonIytothemalyticaltestingandconditionsofthesmplesatreceiptandduingstorage'A|lpagesofthisrep��� � � � � � � � � � � � � � � � �
Therefore, this report should only be reproduced in its mtirety of pages.
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1 1 .

t2.

13 .

t4.

1 5 .

For analytes where the MS is out of control, a post-digestion MS (PDS) is performed. A
PDS was prepared at meaningful concentration levels for the following analytes: Aluminum,
kon, Antimony, Magnesium, Manganese, Vanadium, and Silicon.

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

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

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

Laboratory Manager
Lionville Laboratory
aknlll469h*/o

E E E E E E E f , +
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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

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

Project: RC-225
Project Number: KP0l48
Project Manager: Joan Kessner

Reported:

12/03/2012 09:19
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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-225
Project Number: KP0l48
Project Manager: Joan Kessner

Reported:

12/0312012 09:19

J1R5M2
1211069-01 (Soil)

Analy'te

Reporting
Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Metals bv SW846 6000/7000 series
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Vanadium

Zinc

Mercury

10900

1.70

2.86

78.7

0.398

1.86

0.568

3700

13.6

7.91

l5.l

24400

5.46

3940

379

5.68

10.9

1930

0.852

t320

0.568

258

60.5

49.4

0.0265

14.2

1.70

2.84

1.42

0.568

5.68

0.568

284

0.568

5.68

2.84

56.8

1.42

213

14.2

5.68

tl.4

I  140

0.852

5.68

0.568

142

7 .10

28.4

0.0265

mgkg dry

mg/kedry

mC/kg dry

mgkg dry

mdkg dry

mgkC dry

mg/kg dry

mgkC dry

mg/kg dry

mdkC dry

mdkg dry

me/kedry

mC/kg dry

mClke dry

mdkg dry

mgkg dry

mg/kg dry

mg/kg dry

mgkg dry

mg/kg dry

mClkC dry

mg/kC dry

mgkedry

mC/kg dry

mg/kg dry

L2ttt66

L2ttt66

L2ttt66

L2ttt66

L2 t l l 66

Lzllt66

L2 t t l 66

Lzttt66

L21tt66

L2ttt66

L 2 t l t 6 6

L 2 t t t 6 6

L2 t1166

L2ttt66

L2 l t t 66

L2 t l t 66

L2ttl66

L 2 l t t 6 6

Lz t1 l66

L2tl166

L 2 l t t 6 6

L2ttt66

L2llt66

L2 t t ' t 66

L2rrt68

tt/20/2012

tU20t20t2

tU20t20l2

tu20t20l2

tU20l20t2

tU20/2012

tt/20/2012

tt/20/2012

tl/20t2012

lt/20t2012

tU20t20t2

lU20/2012

tt/2012012

llt20/2012

ll l20l20t2

ll/20/2012

ty20l20l2

lt/20/2012

tt/20t2012

tt/20/2012

lr/20120t2

tlt20/20t2

rt/20/2012

rlt20/2012

tt/20t2012

B

B

U

U

U

3

J

J

J

J

J

J

J

5

J

J

3

J

J

J

3

J

J

J

5

J

5

I

tt/29t2012 6010B

ll/29t2012 6010B

tt/29/2012 6010B

rU29/2012 6010B

tU29/2012 60108

ty29/2012 6010B

lU29/2012 60108

tu29/2012 60108

tt/29/2012 6010B

tt/29t20t2 60108

tt/29/20t2 6010B

tU29/2012 60108

tt/29t2012 6010B

lU29/2012 6010B

tt/29/20t2 6010B

lt/29/2012 6010B

tt/29t2012 6010B

tt/29/2012 6010B

tt/29/20r2 6010B

tt/29/2012 6010B

tt/29/20t2 60108

tv29/20r2 6010B

tt/29t2012 6010B

tu29/20r2 60108

rt/2t/2012 74714
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264 Welsh Pool Road
Exton, PA 19341

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

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

Project: RC-225
Project Number: KP0148
Project Manager: Joan Kessner

Reported:

12/03/2012 09:19

Metals by SW846 6000/7000 series - Quality Control

Lionville Laboratorv

Analyte Result and Qualifrers
Reporting
Limit

Spike Source %REC
Units Level Result %REC Linits RPD

RPD
Limit

Batch L211166 - SW 30508

Blank (L211166-BLKr) Prepared: ll 12012012 Analyzed: | | 129 12012
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Vanadium

Zinc

4.81

0.577

0.962

0.481

0.192

1.92

0.192

96.2

0.192

1.92

0.962

19.2

0.481

1.90

4.81

1.92

3.85

385

0.288

1.92

0.192

48.1

2.40

9.62

4.81

0.577

0.962

0.481

0.t92

1.92

0.192

96.2

0.192

1.92

0.962

19.2

0.481

72.1

4 .81

1.92

3.85

385

0.288

r.92
0.t92

48.1

2.40

9.62

mg/kg wet

mglkg wet

mg/kg wet

mg/kg wet

mg/kgwet

mg/kg wet

mg/kg wet

mg/kg wet

mglkg 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

mglkgwet

mg/kg wet

mg/kg wet

mg/kg wet

mglkg wet

mg/kg wet

mglkg wet

U

U

U

U

U

U

U

U

U
' T

U

B

U

U
7 T

U

U

U

U
( l

U
T T

Duplicate (L2lll66-DAP4 Source: 1211069-0l Prepared: ll/20/2012 Analyzed: ll/29/2012
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

l l l 0 0

1.59

2.62

78.1

0.406

1.97

0.530

3790

14.0

7.76

15.0

13.3

1.59

2.6s

r .33

0.530

5.30

0.s30

265

0.530

s.30

2.6s

mC/kg dry

mg/kg dry

mg/kg dry

mdkg dry

m/kgdry

mg/kg dry

mg/kg dry

mdkg dry

mglkg dry

mykg dry

mykg dry

I 0900

1 . 7 0  u

2.86

78.7

0.398

1.86

0.568 U

3700

13.6

7.91

15.  I

U

B

2

9

0.7

2

6

z

J

z

0.7

E E E E E E E f , T

20
1 n

20

20

20

20

20

20

20

20

20

B

B

U
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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-225
Project Number: KP0l48
Project Manager: Joan Kessner

Reported:

12103/2012 09:19

Metals by SW846 6000i7000 series - Quality Control

Lionville Laboratorv

Alalyte Result and Qualifiers
&9P9rtrng
Lrmlt Units

Sprke
Level

Source %REC
Result %REC Limits RPD

RPD
Limit

Batch L21ll66 - SW 30508

Duplicate (L2lll66-DW2) Source: 1211069-0l Prepared: | | 120 120 12 Analyzed: 1 | 129 /2012
Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Vanadium

Zinc

Matrix Spike (L211166-MS2)

53.0

1.33

r99

13.3

u 5.30

10.6

1060

u 0.796

5.30

u 0.530

I J J

6.63

26.5

Source: 121f069-01

24100

s.36
4 1 1 0

379

5.30

1 1 . 0

1960

0.796

l4 l0

0.530

2s3

56.3

50.0

mgkg dry

m/kg dry

m/kg dry

mg/kg dry

mdkC dry

mg/kg dry

m/kgdry

mdkC dry

mdkg dry

mC/kg dry

mdkg dry

mgkg dry

mg/kC dry

24400

5.46

3940

379

5.68 U

10.9

1930

0.852 U

1320

0.s68 u

258

60.5

49.4

z

2

4

0.0s

I

2

7

2

7

I

20
a n

20

20

20

20

20

20

20
) n

20

20

20

Prepared: ll/20/2012 Analyzed: ll /29 /2012
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

kon

lx,ad

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

I  1700

ll.7

157

z ) )

4 .31

76.8

3.83

5840

28.3

44.9

32.2

20700

43.2

5480

374

76.r

47.9

4020

153

1580

3.77

2410

13.0

1.57

2.61

1.30

0.s22

s.22

0.522

261

0.522

5.22

2.61

52.2

1.30

196

13.0

5.22

10.4

1040

0.783

5.22

0.522

130

mykg dry

mg/kgdry

m/kg dry

mglkg dry

mg/kg dry

mdkg dry

mg/kg dry

mC/kC dry

m/kg dry

mg/kg dry

mC/kg dry

mgkg dry

m/kg dry

mg/kg dry

mdkC dry

mglkg dry

mykC dry

mykg dry

mdkg dry

mg/kg dry

mgkCdry

mdkC dry

173.91 t0900 479* 75-125

43.478 1.70U 27* 75-125

r73.9r 2.86 88 75-125

173.91 78.7 89 7s-r2s

4.3478 0.398 90 75-125

86.955 1.86 86 75-125

4.3478 0.s68 U 88 75-r2s

2173.9 3700 98 7s-l2s

17.391 13.6 84 75-125

43.478 7.9r 85 75-125

2r .739 ls . l  78  7s- t2s

86.955 24400 4290* 75-125

43.478 5.46 87 75-125

2173.9 3940 7I* 75-t25

43.478 379 -13* 75-t25

86.955 5.68 U 87 75-125

43.478 10.9 85 75-125

2173.9 1930 96 7s-125

r73.9t 0.852 U 88 75-125

86.955 t320 298* 75-125

4.3478 0.568 U 87 75-125

2t73.9 258 99 75-t25

E E E E E E E f , E



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-225
Project Number: KPOl48
Project Manager: Joan Kessner

Reported:

12/03/2012 09:19

Metals by SW846 6000/7000 series - Quality Control

Lionville Laboratorv

Analy.te Result and Qualifiers
Reporting
Limit

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

RPD
Limit

Batch L211166 - SW 30508

Matrix Spike (L211166-MS2) Source: 12l1069-01 Prepared: | | 120 12012 Analyzed,: ll /29 12012
Vanadium

Zinc

Post Spike (L21rr66-PS2)

9r.6
82.1

6.52

26.1

Source: 1211069-0f

mgkg dry 43.478 60.5 72* 75-125

m/kg dry 43.478 49.4 75 75-125

Prepared: ll /2012012 Analyzed: ll 129 12012
Aluminum

Antimony

kon

Magnesium

Manganese

Silicon

Vanadium

Reference (L21 1 166-SRMf )

r78000
304

367000
100000

6750
r7300
3490

tgL 66000 lls000 95 7s-l2s

u,dL 300.00 -0.540 102 75-125

rgL 126000 258000 87 75-125
itlgL 64800 41600 91 75-125

ugL 3000.0 4000 92 7s-r25

vgL 3300.0 13900 l0l 7s-r2s
ugL 3000.0 638 95 7s-r2s

Prepared: ll/20/2012 Analyzed: ll /29 12012
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

kon

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Vanadium

Zinc

12000

34.3

tt7

3 3 1

l l l

8 1 . 9

231

3400

85.0

168

z t J

8760

189

9120

865

230

223

14500

196

I 500

83.6

97t0

l i l

204

14.7

1 .76

2.94

1.47

0.s88

5.88

0.s88

294

0.588

5.88

2.94

s8.8

1 .47

221

14.7

s .88

I  1 . 8

I  180

0.882

5.88

0.588

t47

L 3 >

29.4

mglkg wet 6670.0

mg/kg wet 53.000

mg/kg wet I14.00

mgAg wet 307.00

mglkg wet 108.00

mglkg wet 85.100

mg/kg wet 225.00

mg/kg wet 3360.0

mg/kg wet 77.200

mg/kg wet 166.00

mglkg wet 271.00

mg/kg wet 8420.0

mglkg wet 190.00

mg/kg wet 8570.0

mglkg wet 965.00

mglkg wet 235.00

mg/kg wet 221.00

mgikg wet 14400

mglkg wet 187.00

mglkg wet 807.00

mglkg wet 83.500

mg/kg wet 9730.0

mglkg wet 98.700

mg/kg wet 199.00

180 0-200.89

65 0-235.8

103 82.8-tt7.54

108 79.8-120.2

103 82.8-rr7.6

96 67.s-132.8

102 83.6-116.4

101 83 .3-116.9

110 73.3-126.4

l0 l  80 .7- l  18 .7

101 80 .8-119.2

104 78.6-l2t. l

99  81 .6-118.4

106 83.2-116.7

90 69.3-130.5

98 76.2-123.8

101 79.6-120.8

l 0 l  8 1 . 9 - 1 1 8 . r

105 75.9-124.6

185 0-2t9.3

100 82.7-tt7. l

100 82.5-t17.2

l l2 7s.9-r23.6

t02 78.4-t21.6

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

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

t {jiri:::::i:r :}l :I{jr::j:{: :li:.r.!:t :.::) :.<:)ta:* rlt.>:..

WC-Hanford, Inc.

2620Fermt Avenue

Richland WA, 99354

Project: RC-225
Project Number: KP0l48

Project Manager: Joan Kessner
Reported:

12/0312012 09:19

Metals by SW846 6000/7000 series - Quality Control

Lionville Laboratorv

Analyte Result and Qualifiers
Reporting
t-imit Units

Spike
Level

Source %REC
Result %REC Limits RPD

RPD
Limit

Batch L2lll68 - SW 747lAPrep

Blank (L211168-BLKI) Prepared: ll /2012012 Analyzed: ll /21 l2Ql2
Mercury

Duplicate (L21 r 168-DUP2)

0.0281 U 0.0281 mg/kg wet

Source: 1211069-0l Prepared: ll/2012012 Analyzed,: lll2l/2012
Mercury

Matrix Spike (L211168-MS2)

0.0245 U 0.0245 mdkC dry 0.0265 U

Source: 1211069-01 Prepared: ll/20l2|l2Analyzed: ll/21/2012
Mercury

Rgference (L21 f f 68-SRMf )

0.t67 0.0289 mC/kC dry 0.16074 0.0265 U 104 75-125

Prepared: ll/2012012 Analyzedl. ll l2l /2012

Mercury t .24 0.0281 mg/kg wet 1.2900 95.9 62.6-138

E E E E E E E + E



Lionville Laboratory

Digestion Batch #:
Date/Time Initiated:
DatelTime Completed:

Matrix (circle):

pll/Turbidity: N/A for Solids.

IL[roup\QA\SQP\

SignedlSPl\Metals Digestion log.doc

SAMPLE DIGESTION RECORD

Logbook #:

Other Ja:\
3010A 6OSA/ zOO.7 (1994)

BLOCK (!) 2 @trcle one)

are recorded as corrected

HNO3
HCI
HrOz
1:1HNO3
1 : 1 H C l

uailbb" $JPl

rut0'lr-}\

l%\e15-07-

IDs / Expiration Dale:
) t "

DqlQReview BylDatg:

Page#:

E E E E E E E +  1
9 1



Ft

z

zo
a

H

o

E!

rt

(D

(,
tJ

N)

N
(,

bJ
o\

EEf?

g

o

r
N

o

a

r.p

ap

E

(t)

i
a

a

g

a

F
N)

-
o

a
h.)

t-
N

a

CA

r-
N

6

A

E
=

c

F
N)

N

S

F

E

|.n

N

@

N

@

h,J

p

@

N

{

N

p

{

N N

{

t-

z
3
o

T

x
o

o o o o o C) o r- o o o o o

o
'j

FD
a
o

()
*l

o
o

o
-l

o

o
*l

o
o

H

o
*l

o
o

E

o
*l

o
o

o
O

o
-l

o
o

p

N

h.)

ii

b
p

N

1

N

p

p

p

p

N

N

N

N

N

N

p

N

N

b.J

N

b.J

b.)

N

p

N

O

N

p

h.J

p

N

p

N

N

t.J

;-

p

N

p

p

N

N

[.J

N

b.J

N

N

p

p

p

N

N

p

N

N

N

p

O

N

p

N

o

FO

o

o
6

6 { q{ 6
N

i-^
6 tJ @

q
O
:x
A o

J = '

(D

Fl

(!

q

oq

?

:l

hJ p

N

{{

p

{{

h.J

{{

t9

{{

0

tso

b.J

F

p

{

N

6

N

{

h.J

@

p

{

N t.J

{

t J

@

p

{

N N

{

(n

o
o

-

F(A
t

v)
{(})
ul

z
a

a
9 E

F '
o

v)

(tq

o

{c)
f
P

;
o

o

o '

*
a

o+
a
L

€
E

o

L
o

€o

a
L
9,

€o

o '

L

o

a

L
s,

o

@
r.
+

k
-g

2
,l

,t

a
l.
+

k
9.
z
'l
r

a
r
+
H

k
-9

2
*3
r.

r
a-
+

k
"9

2
.l-

a-
+

k
,,
2
a(.

a
l-
+

k
-9.

z
.l
r.

v)-
+

k
"9

.l
l-

H

x

.a

o

I E E

*l

:.l 
F

st) '=rlr
* 6-l :F-
ssl R'nl F

Fl s

El-



L l

H

z

z

a

Fj

(D

Ft

Et

E

(!

(,
F

N

!.J
(,

N)
o\

EEF]

S

b

r
d

z
3
o

x
CN

o

(D

o

oe

3
Fl

o
I

(t

(,
UI

z
0

oa

o
q

N

p

N

(D

o

rq ='
J F '

tJ

5

a

o
F

(t)

I
o
@

H

U)

, t -
o

A F

6

o
(D

x
t

o

o
{
o

B E E

1\:
+

$t )'

N3
l= l---
l - - - - - >

-l s
Fl \- -\-

l-xoa
(D

N)

F{)

N)



F;

oz

zo
a

Fl

6
a. Ft

= 4

7 ( D
Itl tt
I F '
t q
o i
! F

O ;

{
(r)

(rl

b.)

b.)

tJ

bJ

T,J
bJ

E
?

8 4 4

z
u)

0q

if

s

a

t-

o

v)

-
N

CA

|.
N

6

v)

|.
N

=

(A
N

-
N

a

5
=
a
o\
F

s

S

U
E

N

a
H

-
N

t:

o
o
F

E

r.
N

5
6

H

cn

p

@

N

N

p

@

p

{

N

N

{

N

o€

N

a{

r
!o
d

z x
a

o o o o o o o o o o o
o.\

6
*J

o
o

m

o
*l

o
o

F

o
€
s'
o

6

m

C)

i

o
o

o

o
*l
p
o

o

i

o

o
J

p

o

c)

N

N

N

5

N

N

N

N

N

N

F

N

N

N

5

N

NJ

N

A

N

N

'i

N

f.J

N

N

N

N

5

N

N

N

N

p

N

5

N

N

N

A

N

N

N

s

N

N

'i

N

N

N

' i

€

N

p

N

N

N

N

N

N

'ri-

N

N

p

'i

\o

H

o

tD
o

ii{ q{ b\|.) u
N @ \o

b\ q v xi '

O

oqN N

{{

N
O

{

N

{
!

N)

!{

(/)

o

H

N

@

p

!

N

a

N

q{

p

@

N

!

N p

o{

rA

o
o

a

o

a

m
FD
o

€
o
+

a
L

€
c)

o '

L

€o
+
p

d

b

Ic)

o '

r

{
o

o'

;

€
o
t

a
e

€o
rEp

o '

;
o

o
o

a
t.
+

k
"9.

2
-t|.

a
l.
+

k"^
2
'J
r-

a-
+
H

k
2
2
-l..

@
t-
+

k
"9.

z
-l-

@
r.
+

k
-9.

2
il
tt

@(-
+

k
-
2
-l-

a
t-
+
H

k
-9.

*J
t.

E

H

x
FD
o

o

o

-



Start Ttine/i-e ^pt i1 <9 /fl 
'

End rime/rqmp:J!9UIE

Lionville l,aboratory MERCURY PREPARATION

NOTE: All tem are recorded as corrected

Reviewed By/Date:

Soil Water Matrix Spiking Solution
Standard #

Prep Batch:

Worksheet:

SOP No.

BLOCK

Loqbook # tiS>
LT,ttibg
Wrss
ME-HoCVAA I

1 n2 (circle one)

ME-HgCVAA-PrepO910

t. aoor*i-[-( -for std traceabitity information

dtrHr LCS Spiking Concentration: 1.0 pg/ml

Page #:

E E E E E E E + 5
E!*g,--f?f!lii E

LvL
Work Order#

lr't{ttbK.- S'J{r3

tulygA- CIl



Lionville Laboratory MERCURY PREPARATION

Analyst:

Date

Prep Batch:

Worksheet:

SOP No.

BLOCK

ME-HoCVAA

1^ 2 (c i rc leone)

are recorded as corrected

Reviewed By/Date:

Water Matrir Spiking Solution Concentration =

d[Hr LCS Spiking Concenhation: 1.0 pg/ml

"" ooot *---/l5f- for std traceabitity information

Soil LCS True Value =

Standard #

ME-HgCVAA-Prep09l0 Page#:

E E E E E E E + 6
G#
HH*ffiFd
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