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12 March 2013

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:

Herbicides i

. n l . e j a i e i . x . .
TCLP Metals ;

Inorganics i
X

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

Lionville Laboratory
Division ofjberline Analytical Corporation

Otlette S.
Prdject

The results presented in this report relate only to the analytical testing md conditions ofthe samples at receipt and during storage
integral parts ofthe analytical data. Therefore, this report should only be reproduced in its entirety of . J 1 pages.
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cLrENr: tlC 11""4*&
.";;Htr5;; "t.use #:u /c -a-ze

LvL Batch #: o / 0 7 f

Lionville Laboratory

SAMPLE RECEIPT CIMCKLIST (SRC)

Date: |  -31* 13

Custodian:
NOTE: E)GI-AIN ALL DIS CREPANCIES

t. Samples Hand Detivered t@ "*", F'L & Airbi[# fr4L &A06 72/l

E No Seals

Comments:

coorer# C/e* 12 -OAo

tr Other (Specify):

2. Custody Seals on coolers or shipping
containers inacq sigaed & dated?

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

4. All expected paperworkreceived (coc &
ottrer client specific inforrnation) sealed in
plactic bag and easily accessible?

5- Samples received cooled or ambienfl

How was the temperature taken?

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

6- Custody seals on sample containers intacg
sip.ed and dated?

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

3. $am.ple containers are tftact?

9. A1l samples on COC received?
All samples received on COC?

10. AIl sample label information matches COC?

11. Samples properly preserved? (If #5 is aq
then thic is no.)

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

13. VOA! TOC, TOX, RSK-175, SuLEdes,
Non-Ilalogenated VOAS (AlcohoVGlycol)
free ofheadspace?

14. QC stickers placed on bottles desipated
by client?

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

16. Project Manager contacted conceming aay
discrepancies?

Person Contacted

E-G

K
"-d

_ a
Temp 9t:

,{

eK

:rY*
-/

v
AYev'
w6t -.

K.
"{

-/'

A
E Yes

El Yes

trYes

./'
zdvo

DNo

trNo

trNo

11 Temp. Blank

trNo

trNo tr No Seals

trNo

trNo

trNo
trNo

trNo

trNo

trNo
trNo

trNo

trNo

trNo

DNo

Date

o d

sR402-A-0113

E E E E E E E E S

tr Yes
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264 Welsh Pool Road
Exton, PA 1934I

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

i <tt.i::.11 ,1 t:t Elr:.rt:.i<: !\.tritviir:rii :.t1tt>r11l.tr1

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

Project: RC-233
ProjectNumber: K4061
Project Manager: Joan Kessner

Reported:

0211712013 08:00

Analytical Report for Polynuclear Aromatic Compounds by SW846 8310

Sample ID Laboratory ID Matrix Date Sampled Date Received

JIRD77

J1RD78

Soil

Soil

1302005-01

1302005-02

01128/2013 12:40

0l/28/2013 12:55

0l/311201310:20

0ll3ll20r3 10:20

E E E E E E E E T
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fi#4'SJ*l*i't ff**$ ffi***
ffixf*x, F***ru5*Xlux*i* tr *3S1

ffh*mw {#t*} tr##-##**
Fmx {#1*}3S*"3#At

Case Narrative

Client: WC-I{ANFORD RC-233 K4061
LYL#z 1302005

W.O. #z 60049-001-001-0001-00
I)ate Received: 01-31-2013

POLYI\UCLEAR AROMATIC HYDROCARBONS (PArr)

Two (2) soil samples were collected on0l-28-2013.

The samples and associated QC samples were extracted 02-11-2013 andanalyzed02-74,15-2013
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. Sample
J1RD77 and associated QC had an elevated final volume of 20mls and sample J1RD78 had an
elevated final volume of 40 ml.s 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 samples that met LvL's sample acceptance
policy.

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

3. One (1) of six (6) sunogate recoveries were outside QC acceptance criteria. A copy of the
Sample Discrepancy Report (SDR# l3GC027) has been enclosed

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

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

6. Six (6) of thirty-two (32) matix spike recoveries were outside QC acceptance criteria. A copy
of the Sample Discrepancy Report (SDR# l3GC027) has been enclosed.

7. Sample JIRD77 and associated QC required a l0-fold instrument dilution and sample J1RD78
required a 1O0-fold instrument dilution due to high concentration of non.target analytes and
sample matrix. Reporting limits have been adjusted to reflect the necessary dilutions.

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

9. A11 continuing calibration standards analyzed prior to sample extracts were within acceptance
criteria. Per SW846 Method 80008, the attached table lists compounds where theYo
difference or drift was greater thanl5Yo and the mean across all compounds was used for
evaluation of the continuing calibration. Results associated with these compounds are
considered to have sreater uncertainty.

rlgroup\dataUO13\pah 83 10\wc hmford\l302005rgc.dm
Theresultsprerntedinthisreportrelateonlytothemal1ticaltestingandconditionsofthesamplesatreceiptmdduingstorage.Allpagesofthisreportreinte�������������
Therefore, this report should only be reproduced in its entirety of pages. 
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10.

n .

The sample was 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. 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.

ol'u
LvL Labo Manager

E E E E E E E E +



Lionvil le Laboratory Sample DiscrepancyReport (SDR) sDR #: /3GC0)-7

Batch: Ers [ans-lnit iator:
Date:
Client:

Parameter:
Matrix:

?A tl
Samoles: ()2, i)x3, tt^so't,
Metfrod: sffi

50 tL
Prep Batch: lStt2OQ?-

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

Transcription Error _ Wrong Test Code
b.GeneralDiscrepancY *
_ Missing Sample/Extract Container Broken *
_ Hold Time Exceeded _ lnsufficient Sample
_ lmproper Bottle Type _ Not Amenable to Analysis

_ Label lD's ll legible
Received Past Hold

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

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

-5t.t rfo.jct /4: ftcoL){ /':J ou I i n Ja ix,ple 4+

4PtJ t t - t ' t  I  4 r t t' - l \ y \ - 2 1 . / |

' /1.: r((("t/€r'rrt CTLielCte- Q a ltr"' i ls l/-) i'D53 i /l)Sto3

2' Known or Probable causes(s) 

D'"Mffi "J ^t4r^

r y * ' , @ " '

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

_ Add
Cancel

4. Projecl Ma na ger Instructions...signature/date:
_ Cpficur with Proposed Action
_-tDisagree with Proposed AEtion; See lnstru
t/ Include in Case Nanative/ \

_ Hard Copy COC Revised
_ Electronic COC Revised
_ EDD Congctions Completed

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

Route
Lab Manaqer?flffiEF,) -- 
Plojecf lv!_sr (cr*rrcrff4l$d/ Stone

_ Sample Prep (circlelTtrd
_ Log-in: King

QA-139-A-0208

E E E E E E E  1  E



8310 PAII
Analvtes with %Difference or YoDrift.>I5yo, Where Mean is Used for Continuing Calibration

o
>'
-

02. /f. /:
/a.'3 /'W

0-ftr

()
c-)

ot./r,1,
3:i73?

/rh

c\
(J
()

L'rl.-tJ
7"1"?"tA

{tn

c.)

()
()

e4'/-/3
f :At: 4

P /t\

v

O
(J

ra)

O
O

O
O

c-

O
r \

oo

Q

Triphenylen€ (sunogate)

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
lndeno[ 1.2.3-cdlpyrene
Pvrene
Benzlalanthracene
Chrvsene
Benzolblfluoranthene
Benzofklfluoranthene
Benzolalovrene "//.5 -?J.{ *>t"9
Dibenzla.hl anthracene
Benzof s.h.ilpervlene

Mean %oD or YoDrift / 2/A.3 2.7/P2 o.c/-',2 f,0/+,3

Sarnple results reported frorn affected CCV:

9oR.oq4- -  B / /< / B 9 1 3p t.o6{- O/. 13 01066 -O/ / <o1ZO2-rtz!3 drs;
--:=-' -iIl 

s, ait:i f

O20Os"O

CCV1:

CCY2:

CCV3:

CCY4:

CCV5:

CCV6:

CCYT:

CCV8:

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

DATA OUAIIF'IERS

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

J tredicates an estimated value. This flag is used in cases where a taryet anatyte is detected at a level
less than the lower guantification level. If the limit of quantification is i0 ug[, and a concentratiou of
3 ug/L is calculatd it is reported as 3J.

B This flag is used when the analyte is found in the associated blalk as weil as in the sample. It
indicates possiblefu robable blark contamination-

E lrdicates that the compound was detected beyond fhe calibration range and was zubsequently
analuzed at a dilution.

I : lrterference.

.I : Indicates an interference on one analytical column only. Resr:lt is reported from remaining anaiyticat
column

P This flag is used for a dual cohurn analysis (i.e. pesticideslPCB/herbicides) when there is greater than
4OYo difterence for detected concentrations between the two GC cohrmns; the lower of the two values
is reported on Form i and flagged with a "P".

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

C This flag applies to a compound that has been confirmed by GCII{S-

A.BBRE\rIATIONS

BS : Iadicates blank spfte in which reagent grade water is spiked with the CLP matix spiking solutions
and carried tbrough all the steps in the method- Spfte recoveries are report'ed.

BSD Indicates blank qpil<e duplicate

MS : Indicates matix spfte.

MSD Indicates mafix spfte duplicate

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

NA : NotApplicable.

DF DilutionFactor-

NR NotRequired-

NS Not Spikeil

SP Indicates Spfted Compound-

NPM No pattem match for multi-component target analytes.

E E E E E E E  1  ?
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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: K4061

Project Manager: Joan Kessner
Reported:

0211712013 08:00

J1RD77
1302005-01 (Soil)

Analy'te

Reporting
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]plrene

Pyrene

Benz[a]anthracene

Chrysene

Benzo[b] fluoranthene

Benzo[k] fluoranthene

Benzo[a] pyrene

Dibenz[4h]anthracene

Benzo[g,h,i] perylene

Surrogate : Triphenylene

r0 L302092

l0 L302092

l0 L302092

l0 L302092

10 L302092

l0 L302092

r0 L302092

l0 L302092

l0 L302092

l0 L302092

l0 L302092

l0 L302092

l0 L302092

l0 L302092

l0 L302092

l0 L302092

L302092

02tr4t20r3 83r0
02tr4120r3 8310
02n4t20t3 8310
02n4t2013 8310
02/L4t2013 8310
02^4t2013 8310
021t412013 8310
02/r4t2013 83r0
02/r4t20r3 8310
02/14/2013 8310
02^4/20t3 8310
02/14/2013 8310
02n4t20r3 8310
021r4t20r3 8310
02tr4/2013 8310
02n4t2013 8310

02/14/2013 8310

149

149

149

r49

262

149

38.9

149

149

149

149

149

t49

r49

149

t49

8 9 %

U
U
U
U
D
U

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

t49

t49

149

t49

149

149

149

t49

t49

149

149

149

t49

149

t49

t49

68-129

ug/kg dry

ug/kg dry

udkg dry

u/kg dry

ug/kC dry

u/kg dry

ugkg dry

ug/kg dry

uC/kC dry

ug/kg dry

ugkg dry

ug/kg dry

ug/kg dry

ug/ke &y

ug/kg dry

uglkg dry

02/tl/20t3

02/lt/2013

02/tt/2013

02trU20t3

02trlt20r3

02/lu20t3

02trt/2013

02llt/2013

02lll/2013

02/lt/2013

02/rt/2013

02/ll/2013

02llv20t3

02/rv20t3
02/tl/20t3

02tru20t3
02/l 1/2013

E E E E E E E  1  f ,



264 Welsh Pool Road
Exton, PA 19341

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

J1RD78
1302005-02 (Soil)

Polvnuclear Aromatic Compounds bv SW846 8310
Naphthalene z}4o U 2840 ug/kg dry 100 L302092 02llll20l3 0211412013 8310

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Indeno[,2,3-cd]pyrene

Pyrene

Benz[a]anthracene

Chrysene

Benzo[b] fluoranthene

Benzo[k] fluoranthene

Benzo[a] p]irene

Dibenz[4h]anthracene

Benzo[g,h,i] perylene

Surrogate : Triphenylene

u 2840
u 2840

u 2840

D 2840

u 2840
J, D 2840

u 2840
u 2840
u 2840
u 2840
u 2840
u 2840
u 2840
u 2840
u 2840

68-129

u/kg dry 100

ug/kg dry 100

ug/kgdry 100

ue/kg dry 100

uglkgdry 100

ugkCdry 100

u/kg dry 100

udkg dry 100

ug/kg dry 100

udkg dry 100

ug&g dry 100

ug/kgdry 100

ug/kg dry 100

2840

2840

2840

4360

2840

1090

2840

2840

2840

2840

2840

2840

2840

2840

2840

4 3 0 % *

uc/kgdry 100 L302092 02llll20l3 02ll4l2ol3 8310

udkg dry 100 L302092 02llll20l3 0211412013 8310

L302092 02lrv20r3 0211412013 8310

L302092 02llll20l3 0211412013 8310

L302092 02lrrl20r3 0211412013 8310

L302092 02llll20r3 0211412013 8310

L302092 02llll20l3 0211412013 8310

L302092 02llll20l3 02114/2013 8310

L302092 02lll/2013 0211412013 8310

L302092 02llll20l3 0211412013 8310

L302092 02llll20l3 0211412013 8310

L302092 02llll20l3 0211412013 8310

L302092 0211112013 Q2lr4/20r3 8310

L302092 02lrll20r3 02114/2013 8310

L302092 02llrl20l3 0211412013 8310

L302092 02/11/2013 02/14/2013 8310

.j,ri::i:i!|r :+ tl!:jr:,,:i: ^,:.:::li/.ti..:1 :)<::t.r.a1.i.t:

WC-Hanford, Inc.

2620Fermi Avenue
Richland WA"99354

Project: RC-233

ProjectNumber: K4061

Project Manager: Joan Kessner

Reportrng

Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

E E E E E E E  1  +



264 Welsh Pool Road
Exton, PA 19341

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

:ri 1rt il:r:i ii,:.: 4:r{r;t j !.!:)1 Lat:,r.t atrt.t'

WC-Hanford, Inc.

262OFermi Avenue

Richland WA, 99354

Project: RC-233

Project Number: K4061
Project Manager: Joan Kessner

Reported:

0211712013 08:00

Polynuclear Aromatic Compounds by SW846 8310 - Quality Control

Lionville Laboratory

Analyte Result and Qualifiers
Reporting
Limit Units

Spike
I-evel

Source %REC
Result %REC Limits RPD

RPD
Limit

Batch L302092 - SW 3540C

Blank(L302092-BLKI) Prepared: 02/lll20l3 Analyzed: 02/14/2013

Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Indeno[ 1,2,3 -cd]pyrene

Pyrene

BenzIa]anthracene

Chrysene

Benzo[b] fluoranthene

Benzo[k] fluoranthene

Benzo[a] pyrene

Dibenz[4h]anthracene

Benzo[g,h,i] perylene

J . J  J

J . J J

J . J J

5 . 5  5

J . J  J

J . J  J

J . J J

3.33
J . J J

J . J J

3.33

J . J J

3.33

J . J  J

J . J J

J . J  J

J . J J

3.33

3.33

J . J J

3.33

J . J J

J . J J

J . J J

3.33

3.33

J . J J

J . J J

3.33

3.33

3.33

J . J J

U

U

U

U
TT

U

U
T I

U
I I

U

U
T I

U

U

ug/kg wet

ug/kg wet

ug/kg wet

ug/kg wet

ugkg wet

uglkg wet

ug/kg wet

ug/kg wet

ugkg wet

uglkg wet

ug/kg wet

ug/kg wet

ug/kg wet

ug/kg wet

ugkg wet

ug/kg wet

Surrogate : Triphenylene r43 ug/kg wet I66.67 86 68-129

LCS (L302092-BSI ) Prepared: Q2llll20l3 Analyzed:0211!/nl1

Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Indeno[ 1,2,3 -cd]pyrene

Pyrene

BenzIa]anthracene

Chrysene

Benzo[b] fluoranthene

Benzo[k] fluoranthene

Benzo[a] pyrene

Dibenz[4h]anthracene

Benzo[g,h,i] perylene

186

t43

t45

138

140

133

t44

t45

t49

t45

t46

148

148

t22

150

t54

3.33

3.33

J . J J

3.33

3.33

J . J J

J . J J

3.33

J . J J

J . J J

J . J J

J . J J

J . J J

J . J J

J . J J

3.33

ug/kg wet 166.67

ug/kg wet 166.67

ug/kg wet 166.67

uglkg wet 166.67

ug/kg wet t66.67

ug/kg wet 166.67

uglkg wet 166.67

ug/kg wet 166.67

ug/kg wet 166.67

ug/kg wet 166.67

ug/kg wet 166.67

uglkg wet 166.67

ug/kg wet 166.67

ug/kg wet 166.67

ug/kg wet 166.67

ug/kg wet 166.67

rl l  0-127

86 s0-140

87 t7 - r39

83 28-145

84 30-152

80 t9-t7r

86 34-rs9

87 3 l -156

89 33-152

87 32-157

88 3 l -159

89 33-164

89 28-16l

73 29-149

90 27-153

92 32-157

Surr o gate : Tr ip he ny I ene 147 ug,4rg wet 166.67 68-1 29

E E E E E E E  1  5



Wffi* 264 Welsh Pool Road
Exton, PA 19341

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

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

Project: RC-233
ProjectNumber: K4061
Project Manager: Joan Kessner

Reported:

02/17/2013 08:00

Polynuclear Aromatic Compounds by SW846 8310 - Quality Control

Lionville Laboratory

Anatyte Result and Qualifiers
Reporting
I-imit

Spike
Units kvel

Source %REC
Result %REC Limits RPD

RPD
Limit

Batch L302092 - SW 3540C

Matrix Spike (L302092-MS3) Source: 1302005-01 Prepared: 02ll l/2013 Analyzed: 02115/2013

Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

lndeno[ 1,2,3 -cd]pyrene

Pyrene

Benz[a]anthracene

Chrysene

Benzo[b] fluoranthene

Benzoft] fluoranthene

Benzo[a] plrene

Dibenz[4h]anthracene

Benzo[g,h,i] perylene

41.8 J. D

498

4850

159

167

255

t49

t49

149

149

t49

149

149

t49

149

149

149

r49

t49

r49

149

r49

D

D

D

D

D

D

D

D

D

D

D

D

D

u/kg dry 186.74 149 U 267* 0-127

ugkCdry 186.74 l49U 2600* 50-140

udkg dry 186.74 149 U 85 17-139

uykg dry 186.74 149 U 90 28-145

ug/kg dry 186.74 262 -4'r 30-152

uykg dry 186.74 I49U 22 l9-l7I

uC/kg dry 186.74 38.9 77 34-rs9

u/kg dry 186.74 r49U 94 3l-156

ug/kg dry 186.74 l49U 95 33-152

uC/kg dry 186.74 l49U 96 32-157

uykg dry 186.74 149 U 77 31-159

uC/kC dry 186.74 l49U 103 33-164

u/kC dry 186.74 l49U 89 28-16l

udkc dry 186.74 l49U 88 29-149

uC/kg dry 186.74 l49U 84 27-153

ug/kg dry 186.74 I49U 55 32-157

183

r76

t78

179

t93

r66

t65

r57

144 J. D

103 J, D

Surr o gate : Tr ip hz ny Ie ne 218 ug/kgdry 186.74 I 17 68-129

Matrix Spike Dup (L302092-MSD3) Source: 1302005-01 Prepared: 0211112013 Analyzed;02115/2013

Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

lndeno[ 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

542 D

5880 D

173 D

150  D

238 D

40.5 J, D

193 D

172 D

193 D

216 D

184 D

160 D

186 D

173 D

1 8 1  D

2 l o  D

150

150

1 5 0

1 5 0

1 5 0

1s0

150

1s0

1 5 0

150

150

r50
1 5 0

150

1 5 0

150

u/kCdry 187.37 I49U 289* 0-127

ug/kgdry 187.37 l49U 3140* 50-140

ug/kg dry 187.37 r49U 92 L7-r39

ug/kg dry 187.37 l49U 80 28-145

uC/kg dry 187.37 262 -13* 30-152

uC/kg dry 187.37 r49U 22 l9-r7r

uC/kC dry 187.37 38.9 82 34-159

uc/kg dry 187.37 I49U 92 3l-156

ug/kg dry 187.37 r49U 103 33-152

ugkg dry 187 .37 149 U I 15 32-157

ug/kg dry 187.37 l49U 98 3l-159

uykg dry 187.37 l49U 86 33-164

ug/kg dry 181.37 r49U 100 28-16r

ugkg dry 187 .37 149 U 92 29-149

ugkg dry 187.37 r49U 96 27-153

ug/kg dry 187.37 l49U 112 32-157

8 4 0

t9 40

8 4 0

[ l l 4 0

- 1 1 1  4 0

4 4 0

7 4 0

3 4 0

8 4 0

18 40

24 40

19 40

l l  4 0

4 4 0

13 40

68+ 40

Surr o gate : Tr iphe ny le ne 215 ug/kgdry 187.37 I r5 68-I 29

E E E E E E E  1  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-233

Project Number: K4061
Project Manager: Joan Kessner

Reported:

0212012013 07:59

Analytical Report for Metals by SW846 6000/7000 series

Sample ID Laboratory ID Matrix Date Sampled Date Received

JIRD77

JIRD78

1302005-01

1302005-02

Soil

Soil

0112812013 12:40

0l/28/201312:55

0ll3ll20l3 10:20

0ll3ll20l3 10:20

E E E E E E E  1  +
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264 Welsh Pool Road
Exton, Penr:sylvania 19341

Phone {St$} tSS"3e00
Fax {610} ?S0-3041

Case Narrative

Client: WC-HANFORD RC-233
LYL#z 1302005
SDG/SAF# : K406r IRC-233

METALS

W.O.#: 60049-001-001-0001-00
Date Received: 0l-3 1 -13

The following is a summary of the QC results accompanying the sample results. Lionville
Laboratory @vL) certifies that all test results meet the requirements of NELAC except as noted
below.

All soil samples are reported on a dry weight basis unless requested by the client, required by the
method" or noted otherwise.

1 .

2.

This narrative covers the analyses of 2 soil samples.

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

The samples were analyzedwith 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 LvLI's
sample acceptance policy.

All hritial and Continuing Calibration Verifications (ICViCCVs) were within control limits.

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

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

Quantitation (3-10X the LOD or samples greater thanZ0XMB 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) recovery for 6 analytes was outside the75-1250% control limits.

For analyes 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,

J .

4.

5 .

6.

7.

8.

9.

10 .

l l .

r:\share\metals\packages\wc-hanford\m 1 3 0200 5hgolorgc. doc
Theresu|tspresentedinthisreportrelateon]ytotheanal}ticaltesingandconditionsofthesmplesatreceiptmdduingstorage.Allpagesofthisreportareintedp���������
Thtraf;va rhic ram* chnllrl nnh,ls 'ah?\,i,.^Ai in ii. a.firA, ^f 
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12.

1 3 .

14.

1 5 .

Antimony, Calciurn, Iron, Manganese, and Silicon.

The duplicate analyses for I analyte was outside the 20o/o Relative Percent Difference
(RPD) control limit criteria. The + 20Yo 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 quantifi cation.

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

I 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.

Laboratory Manager
Lionville Laboratory
m1302005hgo/orgc.doc

E E E E E E E ?  1



ffi#wffi*
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-Fla$.

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 Anallte 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

i {jiri:l*i r:!: iir::iil:(r /i.r{:r:i:r:jt a<}1!>9?Nalt}

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

Project: RC-233
Project Number: K4061
Project Manager: Joan Kessner

Reported:

0212012013 07:59
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wtu 264 Welsh Pool Road
Exton, PA 19341

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

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

Project: RC-233

ProjectNumber: K4061
Project Manager: Joan Kessner

Reported:

02/20/2013 07:59

JIRD77
1302005-01 (Soil)

Analyte

Reporting

Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Metals bv SW846 6000/7000 series
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Vanadium

Zinc

Mercury

9180

1.95

3.86

88.8

0.333

3.2s

0.650

3s60
13.6

4.41

13.9

22500

7. t l

2880

178

6.50

8.21

2600

0.975

240

0.650

345

51.6

37.3

0.0317

16.3

1.95

3.25

1.63

0.650

6.50

0.650

325

0.650

6.50

3.25

65.0

r.63
244

r6.3
6.50

13 .0

r300

0.975

6.50

0.650

163

8 .13

32.5

0.0317

mg/kg dry

m/kg dry

mdkg dry

m/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kC dry

mdkg dry

mg/kg dry

mg/kg dry

mdkg dry

mg/kg dry

mdkedry

mdkg dry

mdkg dry

mg/kg dry

mClkg dry

mC/kC dry

m/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mglkg dry

milkgdry

B

B

U

3 L302089

3 L302089

3 L302089

3 L302089

3 L302089

3 L302089

3 L302089

3 L302089

3 L302089

3 L302089

3 L302089

3 L302089

3 L302089

3 L302089

3 L302089

3 L302089

3 L302089

3 L302089

3 L302089

3 L302089

3 L302089

3 L302089

3 L302089

3 L3Q2089

I L302090

02/lt/2013

02llt/2013

02/tu20t3

02/tlt20t3

02ltl/2013

02trr/2013

02/tU20t3

02ltl/2013

02nl/2013

02/tt/2013

02/ty20r3

02/lt/2013

02/lU20l3

02/rr/2013

02ltl/2013

02/tt/2013

02/tlt20l3

02/lt/2013

02/tl/2013

02^t/2013

02ltt/2Q13

02trt/2013

02ltt/2013

0atl/2013

02/12t20t3

02^3t2013 6010B

02n3/20r3 60108

02n3t2013 60108

02n3t20t3 6010B

02113120t3 60108

02n3t2013 6010B

02113120t3 6010B

02tr3t2013 6010B

02n3t2013 60108

02tr3t2013 6010B

0211312013 6010B

0211312013 6010B

021t312013 60108

02/13/2013 60108

02n3/2013 6010B

021t312013 6010B

02/L3t2013 6010B

02^3120t3 6010B

02n3t2013 60108

02n3/2013 60108

02/13/2013 60108

02tr3t2013 6010B

02/13/2013 60108

0211312013 6010B

02tr3t2013 747r4

B
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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
ProjectNumber: K4061

Pdect Manager: Joan Kessner
Reported:

02/20/2013 07:59

J1RD78
1302005-02 (Soil)

Analyte

Reporting
Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Metals bv SW846 6000/7000 series
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Vanadium

Zinc

Mercury

8900

1.52

18.4

75.0

0.292

1.43

0.136

3520

12.9

5.71

15.9

20400

248

3830

247

5.07

9.16

1700

0.760

240

0.507

215

52.2

69.7

0.0609

t2.7

1 .52

2.53

1.27

0.507

).u /

0.507

253

0.507

s.07

2.53

50.7

1.27

190

12.7

5.07

10.  I

t 0 l 0

0.760

5.07

0.507

127

6.33

25.3

0.0256

mgkg dry

m/kg dry

mg/kC dry

mg/kg dry

mg/kg dry

mg/kg dry

mgkC dry

mg/kg dry

mgkCdry

mg/kg dry

mg.&g dry

mdkg dry

.mg/kg dry

mg/kg dry

mClkg dry

mdkg dry

mClke dry

mdkgdry

mC/kC dry

mgke dry

m/kg dry

mg/kg dry

mgkg dry

mg/kg dry

mg/kC dry

L302089

L302089

L302089

L302089

L302089

L302089

L302089

L302089

L302089

L302089

L302089

L302089

L302089

L302089

L302089

L302089

L302089

L302089

L302089

L302089

L302089

L302089

L302089

L302089

L302090

02/llt20t3

02nlt20t3

02l ty20t3

02/LU2013

02^l/2013

02/ tu20l3

02nt/2013

02ny2013

02/rt/2013

02nt/2013

02ll l/2013

02/tt/2013

02/rr/2013

02^U2013

02/ll/2013

02ltt/2013

02/lU20t3

02/lt/2013

02/ tU20t3

02/tt/2013

02/Lt/2013

02/lt/2013

02/lt/2013

02/tv20t3

02/r2t20t3

TJ

J

-)
J

J

J

J

J

J

J

J

J

J

3

J

J

J

J

J

J

J

J

J

3

I

02/13/2013 6010B

02/13/2013 6010B

02n3t20r3 60108

02/13/2013 6010B

02/13/2013 6010B

02/t3/2013 6010B

02113t2013 60108

021t3120t3 6010B

02^3t2013 6010B

02/13/2013 6010B

0211312013 6010B

02/13/2013 6010B

02113/2013 60108

02/13/2013 6010B

02tr3/2013 60108

02/13/2013 60108

02/13/2013 6010B

o2^3t2013 60108

02/t3/2013 60108

02n3t20r3 6010B

02n3/2013 60108

02/13/2013 6010B

02^3/2013 6010B

02/13/2013 6010B

02/13/2013 7471A

B

B

B

U

U
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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
ProjectNumber: K4061

Project Manager: Joan Kessner
Reported:

02120/2013 07:59

Metals by SW846 6000/7000 series - Quality Control

Lionville Laboratorv

Result and Qualifiers
Reporting
Limit

Spike Source %REC
Unirs Level Resulr %REC Limits RPD

RPD
Limit

Batch L302089 - SW 30508

Blank (L302089-BLKI) Prepared: Q2/ | | 12013 Analyzed: 02/ 13 12013
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

kon

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium
'Vanadium

Zinc

Duplicate (L302089-DUP5)

4.55

0.545

0.909

0.455

0.1 82

1.82

0.182

6.60

0 .182

1.82

0.909

18.2

0.455

1.65

0.1 87

1.82

3.64

364

0.273

1.82

0 .182

4s.5

2.27

9.09

u 4.55

u 0.545

u 0.909

u 0.4ss

u 0.182

u r .82

u 0.182

B 90.9

u 0.182

u 1.82

u 0.909

u r8.2

u 0.455

B 68.2

B 4.55

U 1.82

u 3.64

u 364

u 0.273

u 1.82

u 0.182

u 45.5

u 2.27

u 9.09

Source: 1302005-01

mg/kg wet

mg/kg wet

mg/kgwet

mglkgwet

mg/kg wet

mg/kg wet

mg/kg wet

mg/kg wet

mg/kg wet

mglkg wet

mglkg wet

mg/kg wet

mg/kg wet

mg/kg wet

mg/kgwet

mg/kg wet

mg/kg wet

mg/kg wet

mg/kg wet

mglkg wet

mg/kg wet

mg/kg wet

mg/kg wet

mg/kg wet

Prepared: 02/ 11 /2013 Analyzed.: 02/ 13 12013
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

8870

l .95

3.92

95.5

0.317

3.79

0.650

3630

13 .  I

4.35

15.6

16.3

l.9s

3.25

1.63

0.650

6.50

0.650

32s
0.650
6.50

3.2s

mg/kg dry

m/kg dry

mykg dry

mg/kg dry

mglkg dry

m/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mgkg dry

9180

l .9s u
3.86

88.8

0.333

3.25

0.650 u

3560

13.6

4.41

13.9

B

B

U

3.46

1.59

7.30

5 .  1 5

15.5

1 .90

3.48

t . 4 l

I  1 . 5
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264 Welsh Pool Road
Exton, PA 19341

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

i dit:::::} ::l :*:.ir,rar :j;ctiiaj): :i::t;rr:,:ilr..:

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

Project: RC-233
Project Number: K4061
Project Manager: Joan Kessner

Reported:

02120/2013 07:59

Metals by SW846 6000/7000 series - Quality Control

Lionville Laboratorv

Anal,4e Result and Qualifiers
Reporting
Limit Units

Spike
Level

Source
Result %REC

%REC
Limits RPD

RPD
Limit

Batch L302089 - SW 30508

Duplicate (I302089-DUP5) Source: 1302005-01 Prepared: 021 ll 12013 Analyzed: 021 13 12013

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Vanadium

Zinc

Matrix Spike (L302089-MS5)

65.0

1.63

244

t6.3

u 6.50

B 13.0

1300

u 0.975

6.50

u 0.650

163

8.  13

32.5

Source: 1302005-01

23200

7.75

2680

182

6.50

7.25

26 lO

0.975

387

0.6s0

385

50.0

36.2

mg/kg dry

mg/kg dry

mC/kg dry

m/kg dry

mdkC dry

mg/kg dry

mg/kg dry

mC/kg dry

mg/kg dry

m/kg dry

mC/kg dry

mgkg dry

mC/kC dry

22500

7 . t l

2880

178

6.50 U

8.21

2600

0.975 U

240

0.650 u

345

5 1 . 6

) t - )

3.44

8.62

7.06

1.84

12.4

0.336

47.2+

10.9

J - I J

3.00

20

20

20

20

20

20

20

20

20
1 n

20

20

Prepared: 02/ ll 12013 Analyzed: 021 13 /2013

Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

10800

18.3

195

299

5.22

9s.7

4.69

7060

33.7

52.6

39.1

23400

56. I

543Q

245

94.4

56.2

5190

t92

458

4.80

2990

15.7

1 .88

3 .  t 3

t . 5 7

0.626

6.26

0.626

3 1 3

0.626

6.26

J . I J

62.6

r . 5 7

235

15.7

6.26

t2.s
r250
0.939
6.26

0.626

157

mC/kg dry 208.67 9180 761+ 75-125

mg/kg dry 52.167 1.95 U 35.0* 75-125

mdkC dry 208.67 3.86 91.7 75-125

mgkg dry 208.67 88.8 l0l 75-125

mgkg dry 5.2167 0.333 93.7 75-125

mglkg dry 104.33 3.25 88.7 75-125

mg/kg dry 5.2167 0.650 U 89.8 75-125

mglkC dry 2608.4 3560 134* 75-125

mykg dry 20.867 13.6 96.2 75-I2s

mgkgdry 52.167 4.41 92.3 75-125

mg/kC dry 26.084 r3.9 96.8 7s-l2s

mdkCdry 104.33 22500 880* 75-125

mC/kg dry 52.167 7.lI 93.8 75-125

m/kc dry 2608.4 2880 97.8 75-125

m/kg dry 52.167 178 128* 75-l2s

mC/kg dry 104.33 6.50 U 90.5 75-125

mg/kg dry 52.167 8.21 92.0 75-125

mg/kg dry 2608.4 2600 99.0 75-125

mg/kg dry 208.67 0.975 U 92.1 75-l2s

mC&g dry 10433 240 209+ 75-125

mg/kC dry 5.2167 0.650 U 91.9 75-125

mg/kg dry 2608.4 345 101 7s-l2s

E E E E E E E ? 6



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: K4061
Project Manager: Joan Kessner

Reported:

02120/2013 07:59

Metals by SW846 6000/7000 series - Quality Control

Lionville Laboratorv

Analyte Result and Qualifrers
B9p9rt-e
Llmlt

Spike Source %REC
Units Lbvel Result %REC Limits RPD

RPD
Limit

Batch L302089 - SW 30508

Matrix Spike (L302089-MS5) Source: 1302005-01 Prepared: 02ll t/2013 Analyzed: 02113/2013
Vanadium

Zinc

Post Spike (L302089-PS5)

102

87.0

7.83

3  1 . 3

mykg dry 52.167 51.6 95.9 75-125

mg/kg dry 52.167 37.3 95.2 75-125

Source: 1302005-01 Prepared: 02/lll20l3Analyzed: 02113/2013
Aluminum

Antimony

Calcium

kon

Manganese

Silicon

Reference (L302089-SRM1)

148000

319

92r00

321000

4480

9340

nc/L 66000 84700 96.5 75-125

ugL 300.00 -r.49 r07 75-l2s

vdL 62400 32900 95.0 75-125

uclL 126000 207000 90.3 7s-l2s

ug/l- 3000.0 1650 94.5 75-125

uC/L 6300.0 2210 113 75-125

Prepared: 02/ ll/2013 Analyzed: 02/ 13 12013
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Vanadium

Zinc

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

t4700

188

339

84.2

9440

l l 0

199

14.7

t .76

2.94

1.47

0.588

5.88

0.588

294

0.588

5.88

2.94

58.8

1 .47

221

14.7

5 .88

r  1 . 8

I  180

0.882

s .88

0.588

147

7.3s

29.4

mg/kg wet 6670.0

mg/kg wet 53.000

mg/kg wet I14.00

mg/kg wet 307.00

mg/kg wet 108.00

mglkg wet 85.100

mg/kg wet 225.00

mglkg wet 3360.0

mgAg 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

mglkg wet 807.00

mglkg wet 83.500

mglkg wet 9730.0

mg^g wet 98.700

mg/kg wet 199.00

r54 0-200.89

81.4 0-235.8

l0l 82.8-t17.54

t04 79.8-120.2

99.r 82.8-117.6

92.0 67.s-r32.8

99.7 83.6-116.4

100 83 .3-116.9

109 73.3-126.4

99.1  80 .7- l18 .7

97.r 80.8-119.2

r02 78.6-t2r.l

103  81 .6- l  18 .4

98.1 83.2-tr6.7

104 69.3-130.5

101 76.2-123.8

102 79.6-120.8

r02  81 .9- l  18 .1

100 75.9-124.6

42.0 0-219.3

101 82 .7- t r7 . r

97.0 82.5-tt7.2

ll2 75.9-123.6

100 78.4-121.6

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

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

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

Project: RC-233
Project Number: K4061

Project Manager: Joan Kessner
Reported:

02/2012013 07.59

ftIetals by SW846 6000/7000 series - Quality Control

Lionville Laboratorv

Analyte Result and Qualifiers
SgPg.ti"g
Llmlt Units

Sprke
Level

Source o/oREC
Result %REC Limits RPD

RPD
Lrmil

Batch L302090 - SW 7471A

Blank (L302090-BLKr) Prepared: 021 12/2013 Analyzed: 02/ 13 /2013
Mercury

Duplicate (L302090-DUP5)

0.0273 u 0.0273

Source: 1302005-01

mg/kg wet

Prepared: 02/ l2l20l3 Analyzed: 02/ 13 12013
Mercury

Matrix

0.0307 u

Source:

0.0307

1302005-0r

mdkg dry 0.0317 u 20

0.0298
: 02 / 12 /20 13 Analy zed: 02/ 13 I 20 | 3

mg/kg dry 0.16571 0.0317 U 118 75-125Mercury

Reference 2090-sRM1) : 021 12/2013 Analyzed: 021 13 /2013
Mercury 0.0281 mg/kg wet 1.2900 106 62.6-138

E E E E E E E ? E



Lionville Laboratory

Digestion Batch #:

Dateftime Initiated:
DatrlTimLe QernPleted:

AnaIYst:

R:lroup\QA\SOP\
Signed\SPl\lvfetals Digestion log. doc

SAMPLE DIGESTION RECORD

Balance Cal Verification:
Temp: qf
BLOCK I

Reasent IDs:
HNO3
HCI

Logbook#:

(circle one)

(circle one)

ril,
,ij

t":

r,{,.

IJzaz
DataReview By/Date:

f@\frt"
(toalntB6

Page#:

E E E E E E E ? +

'1 :1HNO3

l : 1 H C l

-* oL"p $;-uet^L
*{

\-^tlkl(p)
fi/li38.1" v) 63

tlo lo t,b-o t

11clr)10 -6L

\5W1S"fA

Spikine IDs / Expiration Date:
MS#: i'terolYt{

CIJ(



MERCURY PREPARATION

Instrument nt l,-lA7,t Prep Batch:
Worksheet:
SOP No.
BLOCK 2 (circle one)

are recorded as corrected

Pipette Calibration (Daily)

l lo r t tUq-o l
u?o?d-Br1frl

) 0 t 0 6 0 -  o  I

tlu"iJU\. 01
l/90uE0- ilu

Reviewed Bynau: (gttll<

".uoor* Clff for std traceability information

d(sr LCS Spiking Concentration: 1-0 pg/ml

Page #:

f f i !+
EEESr?+'fi85F5

E E E E E E E f , E

rue
Standard #

ME-HgCVAA-Prep09l0



Lionville Laborutory

StartTline/Ti

MERCURY PREPARATION

Pipette Calibration (Daily)

are recorded as corrected

togooot<* [lW
l FavaPrep Batch:

Worksheet:

SOP No.
BLOGK

+6ta.

NOTE: All

Soil LCS True Value =

Standard #

2 (circle one)

Reviewed By/Dare: $i(|/lttltl

"" uoo* u-L199. for std traceabitity information

dGr LCS Spiking Concentration: 1.0 pg/ml

Page#:

&+:li#dr
E E E E E E E f ,  1

ME-HgCVAA-Prep0910



TCLP METALS
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264 Welsh Pool Road
Exton, PA 19341

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

WC-Hanford, Inc.

2620 Fermi Avenue

Richland WA, 99354

Project: RC-233
Project Number: K4061

Project Manager: Joan Kessner
Reported:

0212812013 12:33

Analytical Report for TCLP Metals by SW846 f311 6000/7000 series

Sample ID Laboratory ID Matrix Date Sampled Date Received

JIRD77

JIRD78

I 302005-01

1302005-02

Soil

Soil

0l/28/201312:40

0112812013 12:55

0l/31/2013 10:20

0ll3l/201310:20

E E E E E E E f , f ,
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264 Welsh Pool Road
Exton, Pennsylvania 19341

Phone {610} 280-3000
Fax {610) 280-3041

Case Narrative

Client: WC-HANFORD RC-233
LYL#z 1302005
SD G/SAF #: K40 6 | IPIC -23 3

METALS

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

The following is a srunmary of the QC results accompanying the sample results. Lionville
Laboratory (LvL) certifies that all test results meet the requirements of NELAC excep as noted
below.

All soil samples are reported on a dry weight basis unless requested by the client, required by the
method, or noted otherwise.

l. This na:rative covers the analyses of 2 TCLP leachate samples.

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

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

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

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

5. All Initial and Continuing Calibration Verifications (ICV/CCVs) were within the 90-ll0Yo
control limits (80-120% for Mercury)

6. All Initial and Continuing Calibration Blanks (ICB/CCBs) were within control limits (less
thanthe LOQ).

7. 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).

AIl ICP Interference Check Standards were within control limits.

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

r:\shareVnetals\packages\wc-hanford\n02405rc20 I 3. doc
Theresultspresmtedinthisreportrelateonlytotheanalyticaltestingandconditionsofthesmplesatreceiptmdduings1orage.Allpagesofthisreportareintegrdp�of����
Therefore, this report should only be reproduced in its ertireg of pages. 

E E E E E E E f, +

8.

9.
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10. The TCLP leachate duplicate analyses were within the 20o/o Relative Percent Difference
(RPD) control limit critieria. The + 20yo RPD control limit applies to sample results greater

than ten times the MDL.

The TCLP extract from sample J1RD77 was selected for the matrix spike (MS) for this
analytical batch.

The matrix spike for Barium was below 50%o recovery (12.5%%). The recovery in the
TCLP Leachate was below 80-120% of the action level so standard addition was not
required per Federal Register, Vol.57, No.227, Nov. 24, 1992, page 55117 .

The matrix spike (MS) concentration for Mercury was equivalent to the regulatory level
(200 ppb) as per SW846 method 131 1. 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-certain quantifi cation.

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

I certi$ 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.

1 1 .

12 .

1 3 .

14.

1 5 .

Laboratory Manager
Lionville Laboratory
jiw/m02-003tc2013

E E E E E E E f , S



U

J

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).

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

Value outside QC acceptance criteria

Analyte DETECTED

Analyte NOT DETECTED at or above the reporting limit

Not Reported

Sample results reported on a dry weight basis

Sample results reported on a wet weight basis

Relative Percent Difference

264 Welsh Pool Road
Exton, PA 19341

Phons 610-280-3000
Fax: 610-280-3041

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

Project: RC-233
Project Number: K4061
Project Manager: Joan Kessner

Reported:

02128120131233

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

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

WC-Hanford, Inc.

2620Fermi Avenue

Richland WA,99354

Project: RC-233
ProjectNumber: K4061
Project Manager: Joan Kessner

Reported:

021281201312:33

JlRD77
1302005-01 (Soil)

Analyte

Reporting
Result and Qualifier Limit Units Dilution Barch Prepared Analyzed Method

Lionville Laboratory

TCLP Metals bv SW846 1311 6000/7000 series
Arsenic

Barium

Cadmium

Chromium

Lead

Selenium

Silver

Mercury

0.0750

0.0181

0.0150

0.00s20

0.0500

0.1 00

0.0300

0.000200

0.0750

0.00500

0.0150

0.0250

0.0500

0.100

0.0300

0.000200

U
B
U
U
U
U

mglL

mgr-

mglL

mglL

mglL

mgL

mglL

mglL

5

5

5

5

5

5

5

1

L302146 02t26t2013

L302146 02t26t20r3

L302146 02t26t2013

L302146 02/26t2013

L302146 02/26t2013

L302146 02t26t2013

L302146 0212612013

L302147 02/26/2013

0212712013 6010

02t27t2013 6010

02t27t2013 6010

02/27/2013 6010

02t2712013 6010

02t27t2013 6010

02t2'il2Q13 6010

02t27/2013 7470

E E E E E E E f , T



f f i &
+r"@'a ffi % ..juS
%"ffiff %F'fu"*

#Wemmrer

264 Welsh Pool Road
Exton, PA 19341

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

WC-Hanford, Inc.
2620 Ferm:i Avenue
Richland WA. 99354

Project: RC-233
Project Number: K4061
Project Manager: Joan Kessner

Reported:

021281201312:33

JlRD78
1302005-02 (Soit)

Analyte

Reporting

Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

TCLP Metals bv SW846 1311 6000/7000 series
Arsenic

Barium

Cadmium

Chromium

Lead

Selenium

Silver

Mercury

0.0576

0.133

0.0150

0.0250

0.0618

0.1 00

0.0300

0.000200

0.0750

0.00500

0.0150

0.0250

0.0500

0.100

0.0300

0.000200

mgll-

mgll-

ngll-

mglL

mglL

mg[,

mglL

mglL

U
U

U
U
TT

5

5

5

5

5

5

5

I

L302146 02/26t20r3

L302146 02t26t2013

L302146 0212612013

L302146 02t26t20t3

L302t46 02t26/2013

L302146 02t26/20t3

L302146 02126120t3

L302147 02126/2013

02t27/2013 6010

02/2712013 6010

0212'712013 6010

02t27120r3 6010

02/2712013 6010

02t27t2013 6010

02t27t2013 6010

02127120t3 7470

E E E E E E E f , E
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264 Welsh Pool Road

Exton, PA 19341
Phone: 610-280-3000

Fax: 610-280-3041

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

Project: RC-233
Project Number: K4061
Project Manager: Joan Kessner

Reported:

021281201312.33

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

Lionville Laboratorv

Analyte Result and Qualifiers
Reoortine
Liftit Units

Spike
Level

Source
Result o/oREC

%REC
Limits RPD

RPD
Limit

Batch L302146 - SW 3010A

Blank (L302146-BLK1) Prepared: 02126/2013 Analyzed: 02127 /2013

Arsenic

Barium

Cadmium

Chromium

Lead

Selenium

Silver

0.0150
0.00100
0.00300
0.00500
0.0100
0.0200

0.00600

0.0150

0.00100

0.00300

0.00500

0.0100

0.0200

0.00600

I T

U

U
I I

I T

U

mC/L

mgL

mglL

mglL

ngll-

mgll-

mgll-

Blank(L302146-BLK2) Prepared: 0212612013 Analyzed: 02127/2013

Arsenlc

Barium

Cadmium

Chromium

Lead

Selenium

Silver

LCS (L302146-851)

0.0750

0.00500

0 .0150

0.0250

0.0500

0 .100

0.0300

0.0750

0.00500

0.0150

0.0250

0.0500

0.1 00

0.0300

U

U

U

U

U

U

U

mgll-

mgL

mgll-

mC/L

mgL

mg[-

mElL

Prepared: 0212612013 Analyzed: 0212'7 12013

Arsenlc

Barium

Cadmium

Chromium

Lead

Selenium

Silver

D u plicate (L3021 46-DUP 4')

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

Source: 1302005-01

mglL 10.000

mg[, 5.0000

mgL 0.25000

mgL 0.50000

mgll- 2.5000

mgll- 10.000

mglL 0.50000

98.1 80-120

96.6 80-120

91.6 80-120

101 80-120

96.8 80-120

94.7 80-120

99.5 80-120

Prepared: 02/2612013 Analyzed: 02/27 12013

Arsenic

Barium

Cadmium

Chromium

Lead

Selenium

Silver

0.0750

0.0167

0.0150

0.0250

0.0500

0 .100

0.0300

0.0750

0.00500

0.0150

0.0250

0.0500

0.100

0.0300

mgtL

mgll-

mgll-

mg/I-

mgll-

mgll-

mg[-

0.0750 u

0.0181

0.0150 u

0.00520

0.0500 u

0.100 u

0.0300 u

I T

I T

U

LJ

U

8.09

20

20

20

20

20

20

20

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 Ferrn Avenue
Richland WA,99354

Project: RC-233
Project Number: K4061

Project Manager: Joan Kessner
Reported:

021281201312:33

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

Lionville Laboratorv

yte Result and Qualifiers
S9ngttl"g
Llmlt

Spike Source
Units L-evel Result

o/oREC

%oREC Limits

RPD
RPD Limil

Batch L302146 - SW 3010A

Matrix Spike (L302146-MS4) Source: 1302005-01 Prepared: 02126/2013 Analyzed: 02127 12013

Arsenic

Barium

Cadmium

Chromium

Lead

Selenium

Silver

Batch L302147 - SW 74704 Prep

5.09

t2.5

0.986

5 .14

3.99

0.972

s.02

0.0750

0.00500

0.0150

0.0250

0.0500

0.100

0.0300

mglL 5.0000 0.0750 U 102 50-1000

mgL 100.00 0.0181 12.5* 50-1000

mglL l.0000 0.0150 U 98.6 50-1000

mgu, 5.0000 0.00520 103 50-1000

mglL 5.0000 0.0500 U 79.8 50-1000

mgL 1.0000 O.10OU 97.2 50-1000

melL 5.0000 0.0300 U 100 50-1000

Blank (L302147-BLK1) Prepared: 0212612013 Analyzed: 02127 12013

Mercury 0.000200 0.000200 mg[-

Blank(L302147-BLK2) Prepared:02/2612013 Analyzed:0212712013

Mercury 0.000200 u 0.000200

Blank (L3021 47-BLK3\ Prepared: 02126/2013 Analyzed,: 0212712013

mg[-

Mercury

LCS (L302147-BS1)

0.000200 u 0.000200 mgll

Prepared: 02/2612013 Analyzed: 02127 12013

Mercury 0.00527 0.000200 mglL 0.0050000 105 80-120

Duplicate (L302147-DAPT Source: 1302005-01 Prepared: 02/26/2013 Analyzed: 0212712013
0.000200Mercury

Matrix Spike (L302147-MS7)

0.000200

Source: 1302005-01

mglL 0.000200 U

Prepared: 02/2612013 Analyzed: 0212'7 12013

Mercury 0.173 0.0100 me/L 0.20000 0.000200 L-86.5 50-1000

E E E E E E E + E



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

End Date:
End Time:
Analyst
Method:

2  -  6 - t 3

, . 1  t  I  i

/ > t f - t

TumbterSpeed: 3 i npw
LeachateBatch# iSALlEi
Leachate Page: / of 5
Room Temp. ("C):
start z- ( Finish E /
Room Temp. Acceptance Griteria:

2 3 C + 2

pH After 5 Min: b -.8fi-
pH AfterAcid/Heat 

---T.OS -

Extraction Ffuid/pH: tr( 4 .q2.
Sample Wt.(g): Z5-
Extrait Fluid Vot.(m\: 5{.t)
pH After Extraction:

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

Initial Filtrate Added:

LvL#: l3Ofr.X),{ -oi .
Client lD#: J teDlcl
pH After 5 Min: 5 -f;7
pH After Acld/Heat
Extu-action Fluid/pH: H / q.{Z-
Sample Wt.(g): Z5
Extract Ffuid Vol.(mL). 5d)
pH After EXraction: q qf

lnitial Filhation Data and Comments:
Solids: _% I NA

lnitial Filbate Added:

LvL #
Client lDlf
pH After 5 Min:
pH AfterAcid/Heat
E>traction Fluid/pH:
Sample Wt(g): Lt
Extract Fluid Vol.(mL): -Q)2
pH After Extraction: 

--4--'qD

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

I n itial Fittrate Added:

LvL *ft
Client lD#:
pH After 5 Min:
pH AfterAcid/Heat 7 -6
E>ctraction Fluid/pH: i4 { 4 -'iZ
Sarnple Wt(g): 2E
Extract Fluid Vol.(mL): 5d.)_ , . \ . . . _ 1 .  4 w

pH After Extraction: 4 qL

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

Initial Filtrate Added:

Standard ID Prep Date bpir Date pH Acceptance Criteria

4.93 + 0.O5Fluid #1
I ?)aOD7-7 rlzl,s zhsfB

Fluid # 2 2.881 0.05

Lionville Laboratory TCLP EXTRACTION RECORD
(NON-VOLATTLES) LOGBOOK# t'Z'Z

Page#

E E E E E E E + 1  
4

sPt-l311-1-A-O310 Reviewed BylDate $," ft{kt



sta*oate: 2 '5- B
Start Time: fiii2-
Analyst
SOP: SPI-1311.1 _

End Date:
End Time:
Analyst
Method:

2-L- tq
'+l

Bln

Tumbler Speed: 3l npfr,t
Leachate Batch ft /-2rjZC3 (
Leachate page: Zt :_
Room Temp. ("G):
start Q-\ tninish__.,2!___
Room Temp. Acceptance Griteria:

23"c + 2

LvL #: t30zo f 3*a{
client lDfi JiEDAz-
pH After 5 Min:
pH AfterAcid/Heat
Extraction Fluid/pH:
Sample Wt.(g):
Extract Fluid Vol.(mL):
pH After Extraction: q .q I

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

lniiial Fittrate Added:

LvL #: /s1rzo t3*Cz*
Client lD#:
pH After5 Min:
pH AfterAcid/Heat
Extraction Fluid/pH:
SampleWL(g): z5

56)Extract Fluid Vol.(mL):
pH After Extraction:

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

lnitial Filhate Added:

LvL# i3  aLoP-o=,
Client lD#: J \RbA-t
pH After5 Min:
pH AfterAcidlHeat
Extraction Fluid/pH:
Sample Wt.(g):

iaoExtract Fluid Vol. (mL):
pH After Extraction:

lnitial Filtration Data and Comments:
Sofids: % / NA

lnitial Filtate Added:

Client lD#:
pH After 5 Min:
pH AfterAcid/Heat
Extraction Fluid/pH: i t 4 ltZ
Sample Wt(g): aS
Extract Fluid Vol.(mL):
pH After Extraction:

61,ti{

2 .1€

lnitial Filhation Data and Gomments:
Solids: % / NA

I nitial Filtrate Added:

Standard ID Prep Date Epir Date pH Acceptance Criteria

Fluid #1 l3ope>77 t/z/ts z lzsl,< 4.93 + 0.O5

Fluid # 2 2-88 + 0.O5

Lionville Laboratory TCLP EXTRACTION RECORD
(NON-VOLATTLES) LoGBooK# l2SZ

Page #

1 5
E E E E E E E + ?

sPl-131 1.1-A-0310 Reviewed uy,o"r" f4l{1i"3



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

End Date:
End Time:
Analyst
Method:

2 - , 6 - t 8 TumbterSpeed: 3l npn4
Leachate Batch #: lSOZtzZ t
Leachate Page: 2 of 3
Room Temp. ("C):
31;i1 2's' tFinish_?1_
Room Temp. Acceptance Criteria:

23C+2

t B i l . l

LvL #: 3(>z-o4 ^ o t
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:
Solids: % / NA

I nitial Filtrate Added:

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

pH After Extraction:

Initial Filtration Data and Comments:
Solids: % | NA

lnitial Filtrate Added:

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

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

LvL #:
Client lD#
pH After 5 Min:
pH AfterAcid/Heat:
Exhaction Ftuid/pH:
SampleWt.(g):
Extract Ftuid Vol. (m L):_
pH After Extraction:

Initial Filtration Data and
Solids: % I NA

lnitial Filtrate Added:

Standard ID Prep Date Erpir Date pH Acceptance Criteria

4.93 + O-O5Fluid #i / Sc>oa 7 7 7fzd,s tf,afrc
Fluid # 2 2.88 + 0.O5

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

Page #

1
E E E E E E E + f ,

tl

spt-1s11.1-A{310 Reviewed SylOate b't'r{lrc



., DatelTime

Lionville Labbratorv

Digestion Batch#:
Dare/Time l-nitiatail

SAMPLE DIGESTION RBCORD

Logbook #, I IgLt

(circle one)

@, undigested (circle one)
Balance #, - -l
Balance Call/erification: Y q4/

Aaalyst:
Makix (circle):
Method (circle one):' 30O5A
plVTurbidity: N/A for Solids-

Fi:\rotp\QALSOP\

Siped\SPl\Jvferat< piggsfi6rr 169d66

3050 200.7 (1994)

Temp:
BLOCK ' 6 2

are recorded as corrected

' l : l  HNO3
t'r Hcl b}1^€fog-o I

.t.e.ffi
l.lf t lo"t-051-$tpl

7 4

t)aztlL-{Wz

F7,Ol3* 0i

3tuu6-fl

1jt1,tt3.- d7.

Data Review BylDate:

Page#:

E E E E E E E + +



Lionville Laboratory MERCURY PREPARATION

Analyst:
Date

lnstrumentlD: W, (

StartTiineffr
End T]me/T

NOTE: All are recorded as corrected

Reviewed By/Date:

Soil LCS True
Standard #

iuffiql*inY-
Balance #

Prep Batch:
Worksheet:

SOP No-
BLOCK

il(-0zn?a(

2 (cirde one)

se aoor *1ffi-for std tmceabirn'y information

dfHr LCS Spiking Concentmtion: 1.0 rg/ml

Page #:

>J(izas1-Ad? |

r l t l i0b"- o I

\10]D6t- d i
v3o'?,N1^ s,4f

150lb6{e_ {r1
blc"lt/t- $uP

ME-HgCVAA-Prep09l0

#il^ei tl'a,aJl Q'{d

ffi4
e=tJ#!ff a**. f iEHdEEE45



Lionville Labontorv MERCURY PREPARATTON

Anarvst: lttl.dd"L
Dats W
S t a r t l l m e f f e r p ,  r , r , , 0 f \
End Tme/Temp: /VeJ3--

Prep Batch:

Worksheet:
SOP No.
BLOCK 2 . (circle one)

lnstrument ro, ilGL-L-

1)t:t-th\_61
1,,Jrt Ul\1-D0frL

t'jouf\9- o l

tloYfibf- a?-
uoLol3,0 |

l,56Ltu1-glpg

t\oTori- 6a

t3t ' t  ot \ -6

d,1tII i Afi

Reviewed ByiDate:

se boot< *--jl9 E- for std tmceability information
Concentration = 0.1 rrgy'ml

dlUr LCS Spiking Conentration: 1.0 pg/ml

Page#:

ffififfissaE

ME-EggVAA-Pr€p0g10
\F AU trY'qfq
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