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| ‘1 ‘ l “ ]l l LABORATORY DATA CONSULTANTS, INC.

7750 Et Camino Real, Suite 21 Carlsbad, CA 92008 Phone: 760/634-0437 Fax: 760/634-0439

_ LDC #13316
Windward Envircnmental, LLC April 13, 2005
200 West Mercer Street, Suite 401
Seattle, WA 98119
ATTN: Ms. Susie McGroddy

SUBJECT: Lower Duwamish Waterway Group Sediment Sample Data Validation
Dear Ms. McGroddy, |

Enclosed is our EPA Level [l data validation of analytical chemistry results generated
in support of the Lower Duwamish Waterway Group project. The analyses were
performed by Analytical Resources, Inc. Samples were analyzed for GC/MS
Semivolatiles by EPA SW 846 Method 8270C using Selected lon Monitoring (SIM) for
Polynuclear Aromatic Hydrocarbons. Samples are referenced under the following Sample
Delivery Group: HV45. See the Sample Analysis Table (Attachment 1) for the number of
samples reviewed.

Please feel free to contact us if you have any questions.

Sincerely,

S&sﬂk Cusnes™

tella S. Cuenco
Project Manager/Senior Chemist

R,

VALOGINWindward\Duwamish\13316COV.wpd
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Job #04-08-06-21 Attachment 1
Levelll LDC #13316 (Windward Environmental, LLC - Seattle WA / Lower Duwamish Waterway Group)
PAHs
DATE | DATE | (8270C
| DC SDG# RECD DUE ~SIM)
Matrix:_Tissue/Sediment T]s T s T]|s|T]|s|T wils |w W
A _Hv45 03/28/05/04/18/05| 0 | 15
[Motal B 0 |15 ojojJ]ge]Jo]Jo]Jo}oO 0110 d |15
o
N

: Shaded cells indicate Level IV validation (alt other cells are Level Il validation). These sample counts do not inclu

de MS/MSD, and DUPs
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CHEMICAL DATA QUALITY REVIEW FOR BENTHIC SEDIMENT SAMPLES

Lower Duwamish Waterway Group
LDC# 13316

This report details the findings of an EPA Level |l data validation review of Analytical
chemistry results generated in support of the Lower Duwamish Waterway Group project.
The analyses were performed by Analytical Resources, inc. Samples were analyzed for
GC/MS Semivolatiles by EPA SW 846 Method 8270C using Selected lon Monitoring
(SiIM) for Polynuclear Aromatic Hydrocarbons. Samples are referenced under the
following Sample Delivery Group: HV45. See the Sample Analysis Table (Attachment 1)
for the number of samples reviewed and the Sample Validation Table (Attachment 2) for
the sample identifications and analyses.

The QC guidelines used for data qualification are those specified in the National
Functional Guidelines for Organic Data Review (October 1999). Specific QC criteria used
follows the Final Benthic Invertebrate Sampling of the Lower Duwamish Waterway
Quality Assurance Project Plan (July 30, 2004). Where specific guidance is not available,
the data has been evaluated in a conservative manner consistent with industry standards
using professional experience.

The following items were evaluated during the review:
® Holding Times
® Sample Preservation
& Cooler Temperatures
® [nstrument Calibration*
® Blanks
e Matrix Spike/Matrix Spike Duplicates
¢ Internal Standards
® | aboratory Control Samples
® Target Compound Identifications*
® Compound Quantitation and CRQLs*
@ System Performance
® Field Duplicates

*Data were not reviewed for Level |I.

VALOGINWindward\Duwamish\13316.5ED 1
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Job #04-08-06-21 Aftachment 1
DATE | DATE j (8270C

1.DC SDG# REC'D DUE -SIM)

: [Tis |t s|T]|s|r|sftls|{T|s]|tls|Tls|T|s s|wl!s s
A HV45 03/28/05|104/18/05| 0 | 15

Total B oj15i0j0jJojJojofojJofojojojolo]joa]ol]o 010 15
S
o : .
N =) Shaded cells indicate Level IV validation (all other cells are Level |l validation), These sample counts do not include MS/MSD, and DUPs 133185T.wpd
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Attachment 2

08-06-24

1=d

Date
Client ID # Lab ID # Matrix | Collected
LDW-C2-52 HV45A sediment | 08/26/04 X
LDW-C3-81 HvV458 sediment | 08/29/04 X
LDW-C3-52 Hv45C : sediment. 08/29/04 . X
LDW-C4-5 HV45D sediment | 08/27/04 X
LDW-C5-5 HV45E sediment | 08/27/04 X
LDW-C8-3 HV45F sediment | 08/25/04 X
LDW-C9-S HV45G sediment | 08/15/04 X
LDW-B1a-5 Hv45H sediment | 08/12/04 X
LDW-2Ba-5 HV451 sediment | 08/13/04 X
LDW-B3a-S HV45J sediment | 08/26/04 X
LDW-B10b-8 HV45K sediment | 08/19/04 X
LDW-B1b-5 HV45L sediment | 09/27/04 X
LDW-B8b-S HV45M sediment | 08/19/04 X
LDW-Bgb-S HV4EN sediment | 08/11/04 X
LDW-B10a-8 HV450 sediment | 08/26/04 X
LDW-B1a-SMS HV45HMS sediment | 08/12/04 X
LDW-B1a-SMSD HY45HMSD sediment | 08/12/04 X

Note: X = Validation was performed.

13316VALA.wpd




Only issues which require comment or action are discussed in this report. Data
deficiencies are arranged by method. Potential effects of data anomalies have been
described where possible.

The foilowing are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

UJ  Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.
VM OGINWindward\Duwamish13316,SED 2
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LDC #: [5:238ﬁ > VALIDATION _FINDINGS WORKSHEET _ Page:_  /of /
SDG #: m%iz i Sample Calculation Verification Reviewer: F——
_ 2nd reviewer:___ 9

HOD: HRGC/HRMS Polychlorinated Biphenyls (EPA Method 1668)

Y N/A Were all reported results recalculated and verified for all level IV samples?
Y /N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results?
\/ .
Concentration =  (A}(}DF) Examnple: _
(AJ) (RRF)(V,}{%S) : .
A, = Area of the characteristic ion (EICF) for the Sample L.D. / , WETT :
: . compound to be measured " '
A = Area of the characteristic ion (EICP) for the specific
’ internal standard .
I = Amount of internel standard added in nanograms Cone. = (! -ﬁ‘fe"‘”?} (2o , )
{ng) ' '
- (‘f-?'??w])w.‘fl yo 1A )
RRF =  Relative response factor of the calibretion standard. .
v, =  Volume or weight of sample pruged in milliliters (ml) = 394r - - q n= ‘,___
or grams-(@). . 2/ '
of =. Dilution factor, S
%S =  Percent solids, applicable to soils and solid
matrices only. ’ |
Reported Calcuilated
) Concentration Concentration
# Sample ID Compound { ) | ) Qualification
RECALC.16 D-1
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LDC #: [2=2=38A

Page __Lof _,L

VALIDATION FINDINGS WORKSHEET
- Reviewer: ~r———

SDG #: &Elﬂ% ==r7 ~ Laboratory Control Sample Results Verification
METHOD: HRGC(/HRMS Po!ych!ormated Biphenyls (EPA Method 1668) 2nd Reviewer. (3 :

The percent recoveties (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were
recalculated for the compounds identified below using the following calculation;

% Recovery = 100 * SSC/SA Where: SSC = Splked sample concertration
SA = Spike added
"RPD = | LCS - LCSD | * 2/(LCS + LCSD) LCS = Laboraotry control sample percent recavery LCSD = Laboratory contral sample duplicate percent rec.overy
LCS ID: __oFR
. splke Spiked Sample LCS LeSD LCS/LCSD
Added Concentrgtion :
Compound { ns ) W& ) Percent Recovery Percent Recovery RPD -
o il___LCS | Leshb LCS I_.g_ﬂ) Repotted Recalc. Reported Recale. Reported Recalculated
PCB-77 50 A AT 4 N Gt ‘? 44 2 |
> D (a2
PCB-105 &1 10 > (0=
PCB-114 gl o [ 0= [0 =
PCB-118 c=2 L s | o=
PCB-123 ) =].3 = (0=
PCB-126 Y 50,38 () = {02
PCB-156 BB 15T (oD qr. ! 7./ KT !
PEE4E7 l )
PCB-167 P~ 45 .2 a7.9 ax
PCB-169 V AT .& 4 e, > qH45.>
ReB=-t7o—
RCB.180— )
PCB-188 5D \ 6‘]3 J [0 = [0 >

Comments Refer to Laboratory Control Samp

le findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0%

of the recalculated results.

LCSCLC.16A
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{ons Monitoréd for HRGC/HRMS Analysis of Polychlorinated Biphenyls

Descriptor Accurate mass® ' lon ID Analyte ' Substance

1 289.9224 M C1i2 He 35CH4 TCB
291.9194 M+2 C12 He 35CI13 37Cl4 TCR
301.9626 ‘ M 13C12 H6 35CI4 PeCB
303.9587 M+2 13C12 Hé 85CI3 37CI PeCB
325,8804 M+2 G12 H5 35CI4 37C] PeCB
327.8775 M-+4 C12 H5 35Cia 37¢I12 PeCB
[292.9825] ) Lock C7F11 ' PFK

2 325.8804 M2 C12 H5 35CI4 37C) : PeCB
327.8775 ) M+4 C12 H5 35CI3 37CI2 PeCB
337.9207 o M+2 13C12 H5 35Ci4 37CI . PeCB
339.9178 M+-4 13C12 H5 35CI3 37CI2 ) PeCB
359.8415 ) ] M+2 C12 H4 35CI5 87CH HxCB
361.8385 M-+4 C12 H4 35CI4 37CI2 HxCB
371.8817 M2 13C12 H4 35CI5 37CI HxCB
373.8788 M+-4 13C12 H4 35CI4 37CI2 : HxCB
393,8025 . ) ) M+2 C12 H3 35Cis 37CI ‘ HpCB
395.7996 : M+4 . C12 H3 35CI5 37Ci2 HpCB
405,8428 M+2 13C12 H3 35CI6 37Ci HpCB
407.8398 M+4 13C12 H3 35CI5 37CI2 HpCB
[354.9892] Lock COF13 PFK

3 500.7229 . M+4 13C12 35CI10 37CI2 DCB
511.7199 M+6 13C12 35CI9 37CI3 C
513.7170 M+8 13C12 35Ci8 37Cl4
[442.9728] Lock C10F17 PFK

5 = internalfrecovery standard

H = 1.007825 30| = 34,968853

C = 12.000000 Gl = 36.965903
G = 13.003355

F = 18.9984

C\WPDOCS\WRK\PCB\TCL.16A




GC/MS Semivolatiles by EPA SW 846 Method 8270C using Selected lon Monitoring (SIM)

l. Technical Holding Times
Ali technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All cooler
temperatures met validation criteria.

ll. GC/MS Instrument Performance Check

instrument peﬁonnance check data were not reviewed for Level 1.
[l Initial Calibration

Initial calibration data were not reviewed for Level II.

IV. Continuing Calibration

Continuing calibration data were not reviewed for Level I

V. Blanks

Method blanks were reviewed for each matrix as applicable. No semivolatile contaminants
were found in the method blanks with the following exceptions:

Extraction Compound
Method Blank ID Date TIC (RT in minutes) Concentration Associated Samples
MB-031705 3M17/05 Diethyiphthalate 15 ug/Kg All samples in SDG Hv45
N-Nitrosodiphenylaming 6.7 ug/Kg

Sample concentrations were compared to concentrations detected in the method blanks. The
sample concentrations were either not detected or were significantly greater (>10X for
common contaminants, >5X for other contaminants) than the concentrations found in the
associated method bianks with the following exceptions:

Associated Compound Reported Modified Final
SDG Sample TIC (RT in minutes) Concentration Concentration
Hv45 LDW-C2-S2 Diethyiphthalate 8.5 uglkg 6.5U ug/Kg
Hv45 LDW-B9b-S Diethylphthalate 6.6 ug/Kg 6.6U ug/Kg
VALOGINWindward\Duwarnishi13316.SED 4
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Associated Compound Reported Modified Final
SDG Sample TIC (RT in minutes) Concentration Concentration
Hv45 LDW-B10a-8 Diethylphthalate 9.6 ugfKg 9.6U ug/Kg
VI. Surrogate Spikes

Surrogates were added to all samples and blanks as required by the method. All surrogate
recoveries (%R) were within QC limits with the following exceptions:

Associated
SDG Samgple Surrogate %R {Limits) Compound Flag AorP
HV45 LDW-B9b-S | 2-Fluorchiphenyl 37.2 (40-130} | All TCL compounds J (all detects} P
2-Fluorophenol 32.5 (40-130} UJ {all non-detects)
1.2-Dichlorobenzene-d4 24.8 (40130}
Phenol-d5 33.1 (40-130)
2-Chlorophenol-d4 32.5 (40-130)
Nitrobenzene-g5 30.4 (40-130)

VIl. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix
as applicable. Percent recoveries (%R) and relative percent differences (RPD) were within
QC limits.

VIl. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent recoveries
{%R) were within QC limits.

Standard reference material was performed at the required frequencies.
IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Internal Standards

Internal standards data were not reviewed for Level Il.

Xl Target Compound Identifications

Raw data were not reviewed for this SDG.

VALOGINWindward\Duwamish\13316.SED 5
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Xll. Compound Quantitation and CRQLs
Raw data were not reviewed for this SDG.

Xill. Tentatively Identified Compounds (TICs)
Raw data were not reviewed for this SDG.
XIV. System Performance

Raw data were not reviewed for this SDG.

XV. Overall Assessment

Data flags have been summarized at the end of the report.

XVI. Field Duplicates
No field duplicates were identified in this SDG.
XVII. Field Blanks

No field blanks were identified in this SDG.

VALOGINWindward\Duwamish\13316.SED 6
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LDC #___13316A2b VALIDATION COMPLETENESS WORKSHEET Date: BL2F 4 <

SDG #:___HV45 Level Il Page: /o /_
Laboratory:_Analytical Resources, Inc, Reviewer:
=veh . 2nd Reviewer_ %

METHOD: GC/MS PelynuclearAremetiec-Hydreearbons (EPA SW 846 Method 8270C-SIM)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments

Sampling dates: %&6 ?"/// — 7/.9.7/075

. Technical holding times

Il. | GC/MS Instrument performance check

L. | Initial calibration

. | Continuing calibration

V. Blanks

VI. | Surrogate spikes

VIl. | Matrix spike/Matrix spike duplicates

sznﬂazzzzzz&biﬁzzzﬂh

VIII. | Laboratory control samples L C = 9@[
IX. | Regional Quality Assurance and Quality Control |
X. | Internal standards
Xl. | Target compound identification
Xll. | Compound quantitation/CRQLs
Xl | Tentitatively identified compounds (TICs)
XIV. | System performance
XV. { Overall assessment of data
XVI. | Field duplicates
Xvil._| Field blanks
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field btank EB = Equipment blank
Validated Samples
I sek =
1 |Low-c2-s2 11 |LDW-B10b-S 21 [pB-~p= :7‘0 a1
2 LDW-C3-51 12 |LDW-B1b-S 22 32
3 LDW-C3-52 13 |LDW-B8b-S 23 . 33
4 LDW-C4-3 : 14 |LDW-B9b-S 24 34
5 LDW-C5-S : 15 - [LDW-B10a-S 25 35
<] LDOW-C6-S 16 |LDW-B1a-SMS 26 36
7 LDW-C9-S 17 |LDW-B1a-SMSD 27 37
8 LDW-B1a-§ 18. 28 38
{lo__|Low-2Ba-s 19 {29 39
10 | LDW-B3a-S 20 30 40

13316A26W wpd ‘ : _ D-1
. 14 of 17

]
i



N
()}
o

=
N
~

METHOD: GC/MS BNA (EPA SW 846 Method 8270)

VALIDATION FINDINGS WORKSHEET

A, Phenol**

P. Bis(2-chloroethoxy)methane

EE. 2,6-Dinitrotoluene

TT. Pentachlorophenal**

ll. Benzo{a)pyrene**

B. Bis (2-chloroethyl) ether

Q. 2,4-Dichlorophenol**

FF. 3-Nitroaniline

UU, Phenanthrene

JJd, Indeno(i ,.2,3-cd)pyrene

C. 2-Chlorophenol

R. 1,2,4-Trichlorobenzene

GG. Acenaphthene**

VV. Anthracene

KKK. bibenz(a,h}anthracene

D. 1,3-Dichlorobenzene

S. Naphthalene

HH. 2,4-Dinitrophenol*

WW. Catbazole

LLL. Benzo(g,h,i)perylene

E. 1,4-Dichlorobenzene**

T. 4-Chloroaniline

Il. 4-Nitrophenol*

XX Di-n-hutylbhthaiate

MMM, Bis(2-Chlorcisopropyliether

F. 1,2-Dichlorobenzene

U. Hexachlorobutadiene**

JJ, Dibenzofuran

YY. Fluoranthene**

NNN. Aniline

G. 2-Methylphenol

V. 4-Chloro-3-methylphenal**

KK, 2,4-Dinitrafoluene

ZZ. Pyrene

000, N-Nitrosodimethylamine

H. 2,2"-Oxybis(1-chloropropane)

W, 2-Methylhaphthalene

LL. Diethylphthalate

AAA. Butylbenzylphthajate

PPP. Benzoic Acid

I. 4-Methylphenol

X. Hexachiorocyclopentadiene*

' MM. 3-Chlorophenyl-phenyl ether

BBB. 3,3"-Dichlorobenzidine

QQQ. Benzyl aleohol

J. N-Nitroso-di-n-propylamine*

Y. 2,4,6-Trichloraphenol**

NM. Fluorene

CCC, Benzo(a}anthracene

RRR. Pyridine

K. Hexachlcroethane

Z. 2,4,5-Trichlorophenol

0Q. 4-Nitreaniline

DDD. Chrysene

588S. Benzidine

L. Nitrobenzene

AA. 2-Chloronaphthafene

PP, 4,6-Dinitro-2-methylphenol EEE. Bis(z—athylhe_xyl)phthalate TTT.
M. [sophoraone BB. 2-Nitroaniline Qq. N-Nitrosodiphenylami.ne (1)~ FFF. Di-n-octylphthalate** uuu.
N. 2-Nitrephenol** CC. Dimethylphthalate RA. 4-Bromophenyl-phenylether GGG, Benza(b)fluoranthene Vv,
0. 2,4-Dimethylphenc| DD. Acenaphthylene §5. Hexachlorobenzene HHH. Benze(k)fluoranthene Www,
O
N COMPNDL.25




Lo # 15\' 3 Lh=by | VALIDATION FINDINGS WORKSHEET | — Page:_ ot/ _
SDG #:H -2 Blanks Reviewer:_ S
‘ ' 2nd Reviewer:

METHOD: GC/MS BNA (EPA SW 846 Method 8270)
. Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N!A“

N/A Was a method blank analyzed for each matrix?
N N/A Was a method blank analyzed for each concentration preparation level?
N N/A \Nas a method blank associated with every sample?
YJN N/A \Was the blank contaminated? If yes, please see qualification below.

g:?r?: ?ntatlrtas‘::t?‘n;&a > éﬁ@ Blanicanalysis date: _’sﬁgiissociated Samples: .gé AN
c:miEound : “ BlankiD || - Sample Identification
s | 4 15 | |
L, | (5 lest |4y laly
A& é./

Blank extraction date: Blank analysis date:

Conc. units: Associated Samples:

Con%Eound Blank ID ‘ Sample Identification

CIRCLED RESULTS WERE NOT QUALIFIED ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: - ot
Common contaminants such as the phthalates and TICs noted above that were detected in samples within ten times the assoclated method blank concentration were qualified as not detected, "U". Other contaminants
within five times the method blank cehcentration were also qualified as not detected, "U".
U :
N BNA__b!ank.wpd
: i
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LDC #: ﬁﬁé&y | VALIDATION FINDINGS WORKSHEET : Page:__of /"

SDG #:H V4 s Sutrogate Recovery Reviewer:
METHOD: GC/MS BNA (EPA SW 846 Method 8270) 2nd Reviewer:
Pleafi see qualification below for all questions answered “N". Not applicable questions are identified as "N/A"

Y A Were percent recoveries (%R) for surrogates within QC limits?
Y _MIN/A If 2 or more base neutral or acid surrogates were outside QC limits, was a reanalysis performed to confirm %R?
Y NiNA If any %R was less than 10 percent, was a reanalysis performed to confirm %R?
# -‘ Date Sample 1D Surrogate %R (Limits) Qualifications
[ Dl 3% 2 Ho-130 ) b @l .
| ( )
B v 27 .= (. ) /
( )
= FEf EY ) TR -
S 32,5 ( ) ' !
D =24.5 ( )
PH 3=./ ! )
< H z32. & ( ) /
NBZ 20 4 ( ) |
{ )
( )
( )
( )
{ )
( )
{ )
( )
( )
( )
( }
{ )
({ )
{ )
* QC limits are advisory QC Limits {Soll) QC Limits (Water) _ QC Limits (Soil) QC Limits (Water}
S1 (NBZ) = Nitrobenzene-d5 23-120 35-114 85 (2FP)= 2-Fluorophenol 25-121 - 21-100
§2 (FBP) = 2-Fluorchiphenyl 30-115 43-116 $6 (TBP} = 2,4,6-Tribromophenol 19-122 11.2!-12;‘.'.’r
83 (TPH) = Terphenyi-d14  18-137 33-141 87 (2CP) = 2-Chlorophenol-d4 20-130* 33-110
S4 (PHL) = Phencl-d5 24-113 10-94 £8 (DCB} = 1,2-Dichlorobenzene-d4  20-130* 18-110*
SUR.2S
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Revision 1
CHEMICAL DATA QUALITY REVIEW FOR BENTHIC TISSUE SAMPLES

Lower Duwamish Waterway Group
LDC# 13238

This report details the findings of an EPA Level Il and Level IV data validation review of
Analytical chemistry results generated in support of the Lower Duwamish Waterway
Group project. The analyses were performed by Axys Analytical Services, Ltd. Samples
were analyzed for HRGC/HRMS Polychlorinated Biphenyl Congeners by modified EPA
Method 1668A. Samples are referenced under the following Sample Delivery Group:
DPWG15217. See the Sample Analysis Table (Attachment 1) for the number of samples
reviewed and the Sample Validation Table (Attachment 2) for the sample identifications
and analyses. Sample IDs ending in "**" underwent Level |V review.

The QC guidelines used for data qualification are those specified in the EPA Region 10
SOP for the Validation of 1668 Toxic, Dioxin-like PCB Data (Revision 1.0, December 8,
1995). Specific QC criteria used follows the Final Benthic Invertebrate Sampling of the
Lower Duwamish Waterway Quality Assurance Project Plan (July 30, 2004). Where
specific guidance is not available, the data has been evaluated in a conservative manner
consistent with industry standards using professional experience.

The following items were evaluated during the review:
e Holding Times
e Sample Preservation
e Cooler Temperatures
e [nstrument Calibration*
e Blanks
e Matrix Spike/Matrix Spike Duplicates
e [nternal Standards
e | aboratory Control Samples
e Target Compound ldentifications™®
& Compound Quantitation and CRQLs*
® System Performance
e Field Duplicates

*Data were not reviewed for Level Il

An asterisk (*) will be placed in the margin
1o the left of any revised section in the text. "§ VALOGIN\WINDWARD\DUWAMISH\13238.RV1
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Revision 1

Only issues which require comment or action are discussed in this report. Data
deficiencies are arranged by method. Potential effects of data anomalies have been
described where possible.

The following are definitions of the data qualifiers:

U

Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

Indicates an estimated value.

J1

J2

J3

J4

J5

J6

Blank Contamination: Indicates possible high bias and/or false positives.
Calibration Range exceeded: Indicates possible low bias.

Holding times not met: Indicates low bias for most analytes.

Other QC parameters outside control limits: bias not readily determined.
Other QC parameters outside control limits. The reported results appear
to be biased high. The actual value of target compound in the sample may
be lower than the value reported by the laboratory.

Other QC parameters outside control limits. The reported results appear

to be biased low. The actual value of target compound in the sample may
be higher than the value reported by the laboratory.

Quality control indicates the data is not usable.

Presumptive evidence of presence of the constituent.

Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

Indicates the finding is based upon technical validation criteria.

Indicates the finding is related to a protocol/contractual deviation.

*Indicates change as the result of report review.

SDG DPWG1B217

2 VALOGIN\WINDWARD\DUWAMISH\13238.RV1
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Revision 1
*Overall Data Assessment

Method blank contamination have warranted the qualification of several compounds as
non-detected (U).

*The frequency of matrix spike (MS) and matrix spike duplicate (MSD) was not met as
required by the QAPP. MS/MSD analyses are not required for EPA Method 1668A. The
laboratory consulted with the client on this discrepancy and was instructed to proceed
with the extraction and analysis despite the absence of MS/MSDs.

Field duplicates were not collected for this sampling event.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Based upon the data validation all other results are considered valid
and usable for all purposes.

*indicates change as the result of report review.
SDG DPWG15217 3 YALOGINWindward\Duwamish\13238.RV1
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Attachment 1
LDC #13238 (Windward Environmental, LLC - Seattle WA / Lower Duwamish Waterway Group)

PCBs

DATE | DATE | Cong.

1.DC SDG# REC'D | DUE |(166BA)
Matrix; Tissue T|S TIS|T S IWISs

A DPWG15217 03/07/05103/28/05 ?4 0 |

A DPWGE15217 03/07/05{03/28/05 |2
lotal B 161010 0jl0]0o1}oO 01010 1

Shaded cells indicate Level 1V validation (all other cells are Level Il validation). These sample counts do not include MS/MSD, and DUPs 132388 T.wpd
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Attachment 2

SDG# DPWG15217

VALIDATION SAMPLE TABLE

LDC#: 13238A

Project Name: Lower Duwamish Waterway Group

Parameters/Analytical Method

Project #04-08-06-21

PCB
Date Cong.
Client 1D # Lab D # Matrix _[Collected] (1668A)
LDW-B1o-T** L7510-1 tissue | 08/10/04 X
LDW-B2a-T L7510-2 tissue | 08/14/04 X
LDW-B3b-T -7510-3 tissue | 08/10/04 X
LDW-B4b-T -7510-4 tissue | 08/17/04 X
LDW-BSa-T L7510-5 tissue | 08/22/04 X
LDW-B8a-T L7510-6 tissue | 08/27/04 X
LOW-BGb-T* L7510-7 tissue | 08/11/04 X
LDW-B10a-T L7510-8 tissue 08/25/04 X
LDW-C1.T L7510-9 tissue | 08/26/04 X
LDW-C2-2-T L7510-10 tissue 08/26/04 X
LDW-C4-T L7510-11 tissue | 08/27/04 X
LDW-C6-T L7510-12 tissue 08/26/04 X
LDW-C7.T1 L7510-13 tissue 08/26/04 X
LDW-C8-T L7510-14 tissue | 08/26/04 X
LDW-C8.T 1.7510-15 tissue 08/25/04 X
LDW-C10-T1 L7510-16 tissue | 08/25/04 X
LDW-C10-T1DUP L7510-16DUP tissue | 08/25/04 X

Note: X = Validation was performed.

13238VALA.wpd




Revision 1
HRGC/HRMS Polychlorinated Biphenyl Congeners by modified EPA Method 1668A
I. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All cooler
temperatures met validation criteria.

Il. GC/MS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

Retention time windows were established for all congeners. The chromatographic resolution
was less than or equal to 40% for congeners PCB-23 and PCB-34 and congeners PCB-182
and PCB-187.

The static resolving power was at least 10,000 (10% valley definition).

Instrument performance check data were not reviewed for Level Il.

lil. Initial Calibration

A five point initial calibration was performed as required by the method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for all
compounds.

The minimum S/N ratio for each target compound was greater than or equal to 2.5 and
greater than or equal to 10 for each recovery and internal standard compound.

Initial calibration data were not reviewed for Level Il.

V. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

All of the routine calibration percent differences (%D) between the initial calibration RRF and
the routine calibration RRF were less than or equal to 25.0% for unlabeled compounds and
less than or equal to 35.0% for labeled compounds.

Continuing calibration data were not reviewed for Level |l

V. Blanks

Method blanks were reviewed for each matrix as applicable. No polychlorinated biphenyl
contaminants were found in the method blanks with the following exceptions:

*Indicates change as the result of report review.
SDG DPWG15217 4 VALOGIN\WINDWARD\DUWAMISH\13238.RV1

D-2
6 of 27



Revision 1

Associated Extraction
sSDG Method Blank ID Date Compound Concentration Associated Samples
DPWG15217 WGK743-101 1/27/05 PCB-1 0.215 ng/Kg All samples in SDG
PCB-2 0.245 ng/Kg DPWG15217
PCB-3 0.355 ng/Kg
PCB4 0.371 ng/Kg
PCB-6 0.180 ng/Kg
PCB-8 0.704 ng/Kg
PCB-11 1.36 ng/Kg
PCB-15 0.294 ng/Ka
PCB-16 0.344 ng/Kg
PCB-17 0.452 ng/Kg
PCB-18 0.812 ng/Kg
PCB-19 0.128 ng/Kg
PCB-20 0.982 ng/Kg
PCB-21 0.450 ng/Kg
PCB-22 0.276 ng/Kg
PCB-25 0.105 ng/Ka
PCB-26 0.251 ng/Kg
PCB-27 0.095 ng/Kg
PCB-31 0.795 ng/Kg
PCB-32 0.264 ng/Kg
PCB-37 0.233 ng/Kg
PCB40 0.374 ng/Kg
PCB42 0.166 ng/Kg
PCB43 0.038 ng/Kg
PCB44 0.945 ng/Kg
PCB-45 0.170 ng/Kg
PCB-48 0.162 ng/Kg
PCB49 0.668 ng/Kg
PCB-50 0.166 ng/Kg
PCB-52 1.40 ng/Kg
PCB-56 0.287 ng/Kg
PCB-59 0.097 ng/Kg
PCB-60 0.109 ng/Kg
PCB-61 1.03 ng/Kg
PCB-64 0.309 ng/Kg
PCB-66 0563 ng/Kg
pCB-77 0.121 ng/Kg
PCB-83 0.698 ng/Kg
PCB-84 0.226 ng/Kg
PCB-85 0.130 ng/Kg
PCB-86 0.695 ng/Kg
PCB-88 0.216 ng/Kg
PCB-80 1.28 ng/Kg
PCB-92 0.154 ng/Kg
PCB-83 1,20 ng/Kg
PCB-105 0.754 ng/Kg
PCB-110 1.29 ng/Kg
PCB-118 1.41 ng/Kg
PCB-128 0.548 ng/Kg
pPCB-12¢ 2.43 ng/Kg
PCB-132 0.513 ng/Kg
PCB-135 0.534 ng/Kg
PCB-136 0.167 ng/Kg
PCB-141 0.337 ng/Kg
PCB-146 0.306 ng/Kg
PCB-147 0.997 ng/Kg
PCB-153 1.80 ng/Kg
PCB-156 0.631 ng/Kg
PCB-158 0.250 ng/Kg
PCB-164 0.107 ng/Kg
PCB-167 0,166 ng/Kg
PCB-170 0.676 ng/Kg
PCB-174 0.371 ng/Kg
*indicates change as the result of report review.
SDG DPWGE15217 5 VALOGIN\WINDWARD\DUWAMISH\13238.RV1
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Revision 1

Associated Extraction
sSDG Method Blank ID Date Compound Concentration Associated Samples
DPWG15217 WGK743-101 1/27/05 PCB-177 0.271 ng/Kg All samples in SDG
PCB-179 0.133 ng/Kg DPWG15217
PCB-180 1.07 ng/Kg
PCB-183 0.381 ng/Kg
PCB-187 0.393 ng/Kg
PCB-190 0.144 ng/Kg
PCB-194 0.188 ng/Kg
PCB-195 0111 no/Kg
PCB-196 0.117 ng/Kg
PCB-198 0.235 ng/Kg
PCB-201 0.023 ng/Kg
PCB-202 0.086 ng/Kg
PCB-203 0.151 ng/Kg
PCB-204 0.012 ng/Kg
PCB-205 0.051 ng/Kg
PCB-208 0.149 no/Kg
PCB-208 0.133 ng/Kg
pPCB-200 0.154 ng/Kg
Total Monochloro Biphenyls 0.460 ng/Kg
Total Dichloro Biphenyls 1.36 ng/Kg
Total Trichloro Biphenyls 4.69 ng/Kg
Total Tetrachloro Biphenyls B.37 ng/Kg
Total Pentachloro Biphenyls 6.24 ng/Kg
Total Hexchloro Biphenyls 7.47 ng/Kg
Total Heptachloro Biphenyls 2.50 ng/Kg
Total Octachloro Biphenyls 0.432 ng/Kg
Total Nonachloro Biphenyls 0.133 ng/Kg

Sample concentrations were compared to concentrations detected in the method blanks. The
sample concentrations were either not detected or were significantly greater ( >5X blank
contaminants) than the concentrations found in the associated method blanks with the
following exceptions:

Associated Reported Modified Final
SDG Sample Compound Concentration Concentration
DPWG15217 LDW-B2a-T PCB-2 1.06 ng/Kg 1.06U ng/Kg
PCB-3 1.60 ng/Kg 1.60U ng/Kg
DPWG15217 LDW-B8a-T PCB-2 0.895 ng/Kg 0.895U ng/Kg
PCB-3 1.75 ng/Kg 1.75U ng/Kg
DPWG15217 LDW-BOb-T** PCB-2 0.259 ng/Kg 0.259U ng/Kg
PCB-3 0.756 ng/Kg 0.756U ng/Kg
PCB-11 4.45 ng/Kg 4.45U ng/Kg
Total Menochloro Biphenyls 1.56 ng/Kg 1.56U ng/Kg
DPWG15217 LDW-B10a-T PCB-2 0.526 ng/Kg 052601 ng/Kg
PCB-3 0.442 ng/Kg 0.442U ng/Kg
Total Monochioro Biphenyls 1.35 ng/Kg 1.35U ng/Kg
PCB-1 0.382 ng/Kg 0.382U ng/Kg

*Indicates change as the result of report review.

$DG DPWG15217 VALOGIN\WINDWARD\DUWAMISH\13238.RV1
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Revision 1

Associated Reporied Modified Final
sDG Sample Compound Concentration Conceniration
DPWG15217 LDW-C1-T pPCB2 0.311 ng/Kg 0.311U ng/Kg
PCB-3 0.818 ng/Kg 0.819U ng/Kg
DPWG15217 LDW-C2-2-T PCB-2 0.293 ng/Kg 0.293U ng/Kg
PCB-3 0.715 ng/Kg 0.715U ng/Kg
Total Monochloro Biphenyls 2.01 ng/Kg 2.01U ng/Kg
PCB1 1.00 ng/Kg 1.00U ng/Kg
PCB-204 0.021 ng/Kg 0.021U ng/Kg
DPWG15217 LDW-C4-T PCB-2 0.3186 ng/Kg 0.316U ng/Kg
PCB-3 0.711 ng/Kg 0.711U ng/Kg
Total Monochloro Biphenyls 2.00 ng/Kg 2.00U ng/Kg
PCB-1 0.971 ng/Kg 0.971U ng/Kg
PCB-204 0.049 ng/Kg 0.040U ng/Kg
DPWG15217 LDW-C&-T PCB-2 0.847 ng/Kg 0.847U ng/Kg
PCB-3 1.23 ny/Ky 1.20U ng/Kyg
DPWG15217 LDW-C7-T1 PCB-2 0.665 ng/Kg 0.665U ng/Kg
PCB3 1.24 ng/Kg 1.24U ng/Kg
DPWG15217 LDW-Ce-T PCB-2 0.310 ng/Kg 0.310U ng/Kg
PCB-3 0.781 ng/Kg 0.781U ng/Kg
DPWG15217 LDW-C10-T1 PCB-2 0.853 ng/Kg 0.853 U ng/Kg

No field blanks were identified in this SDG.
*VI. Matrix Spike/Matrix Spike Duplicates

*Matrix spike (MS) and matrix spike duplicate (MSD) analyses were not required by the
method.

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results were
within QC limits.

VIl. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. The percent
recoveries (%R) were within the QC limits.

Standard reference material was performed at the required frequencies.
Vill. Regional Quality Assurance and Quality Control

Not applicable.

*Indicates change as the resuft of report review.
SDG DPWG15217 7 VALOGIN\WINDWARD\DUWAMISH\13238,RV1
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Revision 1

IX. Internal Standards

All internal standard recoveries were within QC limits.

X. Target Compound Identifications

All target compound identifications were within validation criteria.
Target compound identifications data were not reviewed for Level Il.
Xi. Compound Quantitation and CRQLs

All compound quantitation and CRQLs were within validation criteria.
Compound quantitation and CRQLs data were not reviewed for Level II.
Xll. System Performance

The system performance was acceptable.

System performance data were not reviewed for Level II.

Xlll. Overall Assessment of Data

The overall assessment of data was acceptable.

XIV. Field Duplicates

No field duplicates were identified in this SDG.

*Indicates change as the resuli of raport review,
3DG DPWG15217 8 VALOGIN\WWINDWARD\DUWAMISH\13238.RV1
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LDC#__13238A3 VALIDATION COMPLETENESS WORKSHEET Date: /574

SDG #__DPWG15217 Level Il /1 v Page:_/of

Laboratory: AXYS Analvtical Services, Lid. ’ Reviewer:gF:
2nd Reviewer.__ v~

The sampies listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

METHOD: HRGG/HRMS Polychlorinated Biphenyl Congeners (EPA Method 1668A)-A7ay

Validation Area Comments
Sampling dates: S’//" - ’27//0' 4

st Not leviewed un Fovel ]
nEEDE 2o . ]
70525 28 (pakivel abel)

i Technical holding times

1. CC/ME instrument performance check

Hi. | Initial calibration

V. | Routine calibration

V. |{Blanks

VI. | Matrix spike/Matrix spike duplicates /AT | Al wo{ Daes! ,Q
)

Vil. | Laboratory conirol samplae oPk . <=4

VIII. | Regional quality assurance and quality control

Nef  ovienjed Yo lewme]l]

I1X. | Internal standards

X, | Target compound identifications

Xl. | Compound quantitation and CRQLs

e hé#ﬂxz}&.

XHi. | System performance

XNil. | Overall assessment of data ‘L

XIV. | Field duplicates

N3
e

XV. | Field blanks

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/appiicable R = Rinsate T8 = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: HeF ,'64/\0—4‘ v
Tisseesg |
] 4
1 |Low-Bib-T *X¥ 11 A|LDW-Ca-T 421 M)ﬁi 47d3-101 s
-
4
2 /3| LDW-B2a-T 412 |Low-ce-T 22 32
> .
3°/3] LOW-Bab-T 413, ALOW-C7-T1 L3 33
2 / (T4
4/3| LDW-B4b-T 414 7 DW-C8-T ¥24 34
2
5/3 LDW-BSa-T ,'Jé‘mw‘cs-r b25 35
= Z
6/3| Low-Bga-T 41&€ow-c1o-1 26 36
7 ] | LDW-BOb-T #3 1#/; LDW-C10-T1DUP 27 37
8% | Low.R10aT 18 28 38
g‘f LDW-C1-T i 19 29 39
£
16/)| Lowca2.7 J20 30 40
PCB-18.wpd
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LDc#E/3R3B43

VALIDATION FINDINGS CHECKLIST

Page;_ /of =~

SDG #:_ s217 Reviewer,_G—
2nd Reviewer,__ ¥ _~
Method: HRGC/HRMS Polychiorinated Biphenyis (EPA Method 1668)
Validation Area Yes | No | NA Findings/Comments

Al technica! holding times were met.

Cooler temperature criteria was met

Was PFK exactree-385:9706verified?

Were the retention time windows established for all homologues?

Is the static resclving power at least 10,000 (10% valley definition)?

k with PFK?

Was the initial calibration performed at § concentration levels?

Were all percent relative standard deviations (%RSD) < 25% for unlabeled standards
and < 30% for labeled etandards?

Did all calibration standards meet the lon Abundance Ratio criteria?

Was the signal to noise ratio for each target compound > 2.5 and for each recovery and
internal standard > 107

Was a routine calibration performed at the beginning of each 12 hour period?

Were all percent differences (%0D) < 40% for uniabeled and jabeled standards?

Did all routine calibration standards meet the lon Abundance Ratio criteria?

Was a method blank associated with every sample in this SDG?

Was a method blank performed for each matrix and concentration?

Was there contamination in the method blanks? If yes, please see the Blanks validation
et worksheet

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in
this SDG? If no, indicate which matrix does not have an associated MS/MSD. Soil /
Water.

Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD)
within the QC limits?

Was an LCS analyzed for this SDG7

Was an LCS analyzed per extraction batch?

Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the
00 limits?

—
=
yd

PCB-1688.4V version 1.0
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LDC# /3235482

SDG # _@Mﬁg //

VALIDATION FINDINGS CHECKLIST

Page:_bf =

Reviewer:

2nd Reviewer: Yz

Validativil Arca

Were performance evaluation (PE) samples performed?

Findings/Comunents

were Internal standard recoveries within the 25-150% criteria?

Was the minimumn S/N ratio of all internal standard peaks > 107

For polychlorinated biphenyl congeners with associated labeled standards, were the
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the labeled
standard?

For potychiorinated biphenyl congeners without associated labeled standards, were the
relative retention times of the two quantitation peaks within 0.005 time units of the RRT
measured in the routine calibration?

For other polychlorinated biphenyl congeners, were the retention times of the two
quantitation peaks within K T_established in the performance check solution?

Did compound spectra contain all characteristic ions listed in the table attached?

Was the Jon Abundance Ratio for the two quantitation ions within criteria?

Was the signal to noise ratio for each target compound and labeled standard > 2.57

Does the maximum intensity of each specified characteristic ion coincide within + 2
seconds (includes labeled standards)?

Wi bie lock mass recorded and monitored?

Were the correct internal standard (1S), quantitation ion and relative response factor
(RRF) used to quantitate the compound?

Were compound quantitation and CRQLs adjusted to reflect all sampie dilutions and dry
weight factors applicable to leve! IV validation?

Field duplicate pairs were identified in this SDG.

Target compounds were detected in the field duplicates.

|

Field blanks were igentified in this SDG.

Target compounds were detected in the field blanks.

PCB-1688.V version 1.0
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LDC #: |32384 > VALIDATION FINDINGS WORKSHEET Page:_ [of | _

SPG #:Qﬁw_@z.y]‘ Blanks Reviewer: ™

2nd Reviewer: I
METHOD: HRGC/HRMS Polychlorinated Biphenyls (EPA Method 1668)

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

N N/A Were all samples associated with a method blank?

N_N/A Was a method blark performed for each matrix and whenever & sample extraction was performed?
N _N/A Was method blank contamination less < CRQL for all target compounds?

Blank extraction date: ng-feg" %7 gBIank analysis date: 27= "> o Associated samples: ]

Conc. units: W< \
Compound Biank ID Sample Identification
M) | = JA s 7 7 1 re // (=1 /3
POk = Noeds ot A o875 b2 0105264 L3 A LN T
B3 0385 162 11540 b5 U e M0 BV A0 75 00 077 /1012300 |, 2% )
PCB | | [BF 4450 | ' /
Toha! wocuw%z;mrg e 156y | 1751 22U |2 221
peg! s 23521 12244 b 97 /4y

%365204 e 474 o."?%,{ .08/

o whaRent

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
All contaminants within five times the method blank concentration were qualified as not detected, “U".

CAWPDOCS\WRK\PCB\BLANKS.168
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LDC #: 32384 >

SDG #:@?ﬂq’iga_!]'

VALIDATION FINDINGS WORKSHEET

Blanks

METHOD: HRGC/HRMS Polychlorinated Biphenyls (EPA Method 1668)

Was method blank contamination less < CRQL foy all target compounds?
Blank extraction date:ﬁm/f& S_Blank analysis date; 2= 2 &

Cone. units: n<*,/1'<g

edse see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

Were all samples associated with a method blank?
Was a method blank performed for each matrix and whenever a sample extraction was performed?

Associated samples:

Page: ~<*of ==
Reviewer: o
2nd Reviswer:_ p{

Sample ldentification

l Compound H Blank iD JI

5 /6

| . B
PCB 3 0¥5s B4
PCB | | 25
Muﬁﬁemﬁ pMb0
PC(%! 0 RIS
BB 204 0/d;>
1 A

CIRCLED RESULTS WERE NOT QUALIFIEL. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
All conaminanis within five times the method blank concentretion were qualified as not detected, "U*,

CAWPDOCS\WRK\PCB\BLANKS. 166
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AXYS METHOD MLA-010 Rev 05
16664-51_208
Page 10f 8

Form 1A

Lab Name: AXYS ANALYTICAL SERVICES

Contract No.: 4033
Matrix: CORN OlL
Sample Receipt Date: N/A
Extraction Date: 27-Jan-2005
Analysis Date: 12-Feb-2005 Time: 2:26:42
Extract Volume (pL): 20
Injertion Volume (uL): 1.0
Dilution Factor: N/A
Concentration Units : ng/kg
COMPOUND IUPAC CO-ELUTIONS
NO. ox
1 [.eTS
2 [.2=2&
3 | TTS
4 1.85¢%
§
6 0.9
7
8 3282
9
10
n &3
12 12+ 13
13 12+ 13
14
s 1AT
e 1.2
17 2, 26
18 406 18+ 30
18 0.64
20 449! 20+ 28

PCE CONGENER ANALYSIS REPORT

LAB
FLAG'

JB
JB
KJB
KJB
u
KJB
u
KJB
U
U
JB
cu
c12
U
KiB
JB
JB
cJB
JB
cJs

Sample Collection:
Project Number:

Lab Sample ID:
Sample Size:

initiai Calibration Date:
instrument iD:

GC Column iD:
Sample Data Filename:
Blank Data Filename:

Cal. Ver. Data Filename:

CONC. DETECTION
FOUND LmIr
0.215 0.0348
Q.245 0.0439
0.355 0.0488
0.3M 0.166
0.150
QB0 Q.141
0.138
0.704 0.133
G.138
0.137
1.36 0.160
0.159
0.1582
0.294 0.188
0.344 0.0381
0.452 0.0355
0.812 0.0289
0.128 0.0320
0.882 0.035%

14743AD1_1.xis. 52 Approved by:_\ //@0&0 WM QAQC Chemist

CLIENTID:
LAB BLANK
NIA

N/A
W(E14743-101
5.00
04-Feb-2005
HR GC/MS
SPB-OCTYL
PB5C_074 87
PB5C 074 8.7

PB5C_074 S:1

10N ABUND,

RATIO

345

3.42
an
1.05

1.81

1.26

1.61

1.14
1.07
1.05
1.14
1.04
1.02

RR1

1.001

0.988
1.000

1.001
1.178

1.207

0.969

1.000
1.166
1.140
1.113
1.002
0.848

27-02-2005
dd-mm-yyyy

(24

gl AXKYS ANALYTICAL SERVICES LT 2080X 2219, 2045 MLLS RD. WEST, SIBNEY, 8.0, (HADA VBL 358 TEL (250 455-5800 FAX (250) 655381

LY
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AXYS METHOD MLA-010 Rev 05
Form 1A

Page 206
Lab Sample {D: W(G14743-107

COMPOUND UPAC

2 22%

2 .38

e

5 082S
% 1.25%
27 p ATE

s 3975

2 1.3%

14743A01_1.xls, S2 Approved by

COELUTIUNT

21433

20+ 29
20+28

26 + 29
18+ 30

21+33

40+41+71
40+41+71

44 +47 + 65
45+ 51
44 + 47 + 65
48 + 69
50+ 83

45 + 51

50 + 53

59 +62+75

61+ 70+74+76
59+62+75

A

FLAG'

cJB

cJs

CLIENT ID:
Project Nurnber
Sample Data Filename:
COMC. DETECTION
FOUND LIMIT
0.450 0.0354
0.276 0.0385
0.0367
0.0252
0.105 0.0324
0251 0.0371
0.085 0.0248
0.795 0.0862
0.264 0.0338
0.0369
0.0436
0.0361
0.233 0.0451
0.0374
0.0373
0.374 0.0261
0.166 0.0277
0.038 0.0308
0.945 0.0243
0.170 0.0256
0.0302
0.162 0.0260
0.668 0.0231
0.166 0.0247
1.40 0.0251
0.0157
0.0650
0.287 0.0664
0.0634
0.0622
0.087 0.0200
0.109 0.0640
1.03 0.0597
0.0611
QAIQC Chemist

LAB BLANK

NIA
PB5C_074 S:7

N ABUND.
RATIO

0.95
1.04

1.00
0.98
1.10

0.99
1.24

0.55

0.72
0.29
078
0.80

0.61
0.83
0.98

0.81

1.16

Q.48
1.82
0.66

ART

0.857
0.871

0.825
1.302
1.151

0.837
1.188

1.001

1.338

1.313
1.247
1.287
1.147

1.276
1.260
1.112

1.235

0.904

1.303
0.911
0.875

27-02-2005
dd-mm-yyyy

@IK@ AXYS ANALYTICAL SERNICES LTI p0 30X2217, 2045 MlLS R0, WEST, SIDNEY, B.C., CANADA V8L 358 TEL (250) 655-5800 FAX (250 6555811
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AXYS METHOD MLA-010 Rev 05 CLIENT D LAB BLANK

Form 1A
Page 30f 6 . Project Number: NiA
Lab Sample iD: WGE14743-101 Sample Data Filename: PBEC_074 87
B
_ COMPOUND  IUPAC CO-ELUTIONS LAB CONC. DETECTION  ION ABUND. RRT
NO. FLAG? FOUND LIMIT RATIO
&KX
-
FC& ) 6 1.54% 8 0.308 00194 0.76 1.350
— 65 44+ 47 + 65 c44
g6 2819 JB 0.563 0.0817 0.71 0.884
aa 87 u 0.0578
68 u 0.0815
- 69 49 + 69 c4e
70 61+70+74+76 c61
i 71 40 + 41+ 71 C40
72 u 0.0646
- 73 U 0.0192
— 74 B1+70+74+76 ce1
75 59462+ 75 cs9
— 76 B1+70+74+76 Ccé1
77 0.68S JB 0.121 0.0727 0.85 1.001
o 78 U 0.0683
. 79 U 0.0548
- 80 u 0.0616
81 u 0.0671
wn 82 U 0.0816
‘ 8 3% q 83 +99 cJs 0.608 0.0726 1.74 0.886
e sa |13 KJB 0.226 0.0805 2.37 1.163
85 0.6 85 +:116 + 117 CKiB 0.130 0.0625 231 0.920
= 86 347586+ 87+97+ 108+ 1194125  CKJB 0.695 0.0618 1.28 0.901
; 87 86+ 87 +97 + 108 + 118 + 125 cs6
~ gg |.08 88 +91 cJs 0.218 0.0694 132 1.155
. 89 U 0.0749
: w0 6.4 90 + 101 + 113 cue 1.28 0.0637 139 0.869
— 91 88 +91 cas
wodT B 0.154 0.0743 1.49 0.853
. 93 6 O  93+95+98+100+102 cJe 1.20 0.0688 1.42 1.120
94 U 0.0742
- 95 93+ 95 + 98 + 100 + 102 co3
96 u 0.142
Py 897 B+ 87 +97 + 108+ 119+ 125 C86
98 93+ 95+ 98 + 100 + 102 ce3
— 99 83 + 99 c83
100 93+ 95 + 98 + 100 + 102 co3
= : 101 90 + 101 + 113 co0
2,0.4,5,6 - PeCB 102 93+ 95+ 98 + 100 + 102 ce3
- 224,56 - PeCB 103 u 0.0652
4,2',4,8,6' - PeCH 104 U 0.112
- i ws BT KJB 0.764 0.0004 2.80 1,001
— J 2.3,3',4,5 - PeCB 106 U 0.0831
27-02-2005
o 14743AD1_1.xls, 82 Approved by: QAQC Chemist dd-mm-yyyy

_.‘ e AXYS ANALYTICAL SERNICES LT LD 6. 80K 2219, 2045 AILLS RD. WEST. SIDNEY, B.C., (ANADA VAL 358 TEL (250) §55-5800 FAX (250) 655-5811
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AXYS METHOD MLA-010 Rev 05

Form 1A
Page4of
1ab Sampie 1D: WG14743-101
COMPOUND  WPAC CO-ELUTIONS
NO,
&X
107 107 + 124
108 86+ 87+07 + 108+ 119 + 125
108
1106.“1"S 110 + 115
119
112
113 90 + 101 + 113
114
115 110 + 115
116 85+ 116+ 117
117 85+ 116 + 117
118 7-0F
119 86+ 87+ 97 + 108 + 119+ 125
120
121
122
123
124 107 + 124
125 86+ 87 +97 + 108+ 119 + 125
126
127
128 245 128 + 166
120 12,15 1204138+ 160+ 163
130
131
132 2.56%
133
134 134 + 143
1356 2.6 1  135+151+154
136 0. 835
137
138 129 + 138 + 160 + 163
139 139+ 140
140 129 + 140
141|685
142
143 134 + 143
144
145
w46 {52
147 4 4TS 147 + 149
148
149 147 + 149

LAB
FLAG'

cu
Cse
U
cJB
U
U
Co0
U
C110
C85

cJB
JB

Cc128
cy

c1z0
KJB

C134

KJB
cJeg
18}
C147

CLIENTID:

Project Number:

Sample Data Filename:

CONC,
FOUND

1.2e

1.41

0.549
243

0.013

0.534

0,167

0.337

0.308
0.997

DETECTION
LIMIT

0.0842

0.0820
0.0546
0.0548
0.0560

0.0868

0.0822

0.0554
0.0545
0.0013
0.0835

0.102
0.0905
0.088¢8
0.0843

0.107
0.0975
0.0959
0.0926
0.0937

0.108
0.0798
0.0871

0.0877

0.0831
0.0979

0.110
0.07¢6
0.0881
0.0866

0111

QA/QC Chemist

14743AD1_1xls, S2 Approved by: %{

LAB BLANK

NIA
PBSC_074 8.7

ION ABUND.
RATIO

1.49

1.49

1.38
1.10

1.16
1.08

L]

186
122

RRT

0.925

0.958
0.928

1.175

1.103

1.024

0.903

0.885
1.133

27-02-2008
dd-mm-yyyy

¥

9}}{(@ AXYS ANALYTICAL SERNICES LTLD o 50X2219, 2045 MILLS RD. WEST, SIDNEY, 8.0, CANADA VL 358 TEL (250} £55-5800 FAX (250} 6555811
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AXYS METHOD MLA-010 Rev 05
Form 1A

Page 50f 6
tab Sample ID:

COMPOUND

{23% 2,2',3,4',6,6' - HxCB

2',3,5,5",8 - Hx{)

RS

2,334,455 - HOCB
2,834,456 - HpLB
2,8,3'4,45'6 - Hp¢ B
\ 233.4,55,8-HpCB

14743AD1_1.xls, 82

CLIENT ID: LAB BLANK
Project Number: NIA
W(G14743-101 Sampie Data Filename: PBSC_074 S:7
IUPAC CO-ELUTIONS LAB CONC. DETECTION  ION ABUND. RRT
NO. FLAG FOUND LIMIT RATIO
& X
150 u 0.0787
151 135+ 151 + 154 c135
152 U 0.0762
53 4,0 153 + 168 cJe 1.80 0.0766 1.28 0.899
154 135+ 151 + 154 c135
155 u 0.0579
156 R |6% 156 + 157 cJB 0.631 0.0930 1.29 1.000
157 156 + 157 c156 .
158 [. 2% J8 0.250 0.0720 112 0.938
159 u 0.0751
160 120 + 138 + 160 + 163 c129
161 U 0.0690
162 U 0.0730
163 129 + 138 + 160 + 163 c129
04 0. 5FS JB 0.107 0.0740 1.12 0.921
165 u 0.0771
166 128 + 166 c128
167 0. 8D KB 0.166 0.0664 147 1.001
168 103 108 Cid3
169 u 0.0788
170 338 B 0676 0.169 1.00 0936
171 1714173 cu 0.156
172 : U 0.159
173 171+ 173 c171
174 |.F5S JB 0.371 0.140 1.02 1133
175 U 0.135
178 u 0.101
177|395 KJB 0.271 0.151 1.60 1.145
178 U 0.138
179 0. 665 KJ8 0.133 0.0063 225 1.010
180 . %% 180 + 193 cJB 1.07 0.130 113 0.910
181 u 0.142
182 U 0.140
183 [.H9o0% 183 + 185 cuB 0.381 0.136 145 1127
184 8] 0.0927
185 183+ 185 c183
186 ¥ 0.101
187 |.AbE KJB 0.393 0.126 1.39 1110
188 u 0.0770
189 u 0.108
190 0. 7= KJB 0.144 0129 068 0.947
191 u 0.125
192 U 0.127
> . 27-02-2005
Approved by: QA/QC Chemist dd-mm-yyyy

e Axvs AMNALYTICAL SERNVICES LT L 20,304 2219, 2045 WULS 85 WEST, SIDNEY, 8.0, CAVADA V8L 358 TeL (250) 6555800 FAY (250) 6555817
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AXYS METHOD MLA-010 Rev 05
Form 1A

Pageb6of6
Lab Sample iD: W(E14743-101

COMPOUND  IUPAC CO-ELUTIONS
NO. Lo
F’.ﬁa@s 180 + 183
‘e o G4
195 9 .5%%
196 p, §8S
197 197 + 200
198 || TS 198 + 199
199 198 + 199
200 197 + 200
201 0.1
202 p.43
203 o (5%
W04 g, o0&
205 g 2 £
2,3/,3,3',4,4,5,3,,6 - NoGB 206 g 5
,3,3',4,4",5,6,%' - NoCB 207
,2',3,3',4,5,5',6,6\- NoCB 208 0.66%5
2,3,3',4,4',5,5,6,6'\ DeCB § 200 9, T

LAB
FLAG'

C180
KiB
JB
KJB
cu
c.JB
c198
c197
KJB
JB
KJB
KJB
KJB
KJyp

JB
KiB

CLIENT ID:

raject Number:

Sample Daia Filename:

CONC, DETECTION

FOUND

0.188
0.111
0117

0.235

0.023
0.086
0,151
0.012
0.051
0.149

0.133
0.154

LimiT

0.0087
0.0075
0.007¢
0.0052
0.007¢

0.0053
0.0051
0.0072
0.0054
0.0081
0.111
0.0915
0.0922
0.0076

LAB BLANK

NA
PB5C_074 S:7

ION ABUND,

RATIO

111
0.84
1.36

0.84

5.00
0.79
1.33
4599
3.40
0.96

0.82
0.96

(1) C = co-eluting congener; U = not detected; K = peak detected, but did not meet quantification criteria, result reported represents the estimated
maximum possible concentration; E = exceeds calibrated linear range, see dilution data; D = dilution data; Z = compound not requested; J = concentration
fess than LMCL,; B = analyte found in sampie and the assaociated bla.nk; X = results reported separately

g These pages are part of a larger report that may contain information necessary for full data evaluation.

[r— P v

|

L3

14743AD1_1.xis, S2 Approved by \\////\

QA/QC Chemist

RRT

0.991
0.945
0.918

1.118

1.023
1.000
0.920
1.040
1.000
1.001

1.001
1.001

27-02-2005
dd-mm-yyyy

A
e AXYS ANALYTICAL SERVICES LTI 20802219, 2045 AILLS 20, WEST, SIDNEY, B.C., CANADA V8L 358 TEL (250} 655-5808 FAX (250) 455-581"
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AXYS METHOD MLA-D1IO Rev 05
PCB-TOTAL_209

Page 1of 1
Form 14

HOMOLOGUE TOTAL POLYCHLORINATED BIPHENYLS (PCB) ANALYSIS REPORT

Lab Name: AXYS ANALYTICAL SERVICES

Contract No.: 4033

Matrix: CORN OIL

Sample Recelpt Date: N/A

Extraction Date: 27-4an-2005

Analysis Date: 12-Feb-2005 Time: 2:26:42
Extract Volume {plL.): 26

Injection Volume {ul): 1.0

Dilution Factor: N/A

Concentration Units : ng/kg

PC8 HOMOLOGUE GROUP LAB

X FLAG'

Total Monochioro Biphenyls 7. >
Total Dichloro Biphenyis &3
Total Trichloro Biphenyls =3 45

Total Tetrachloro Biphenyls 2 é 3 s

Total Pentachioro Biphenyls 31 . =2

Total Hexachlore Biphonyls Br- %%

Total Heptachioro Biphenyls [ =&

Total Octachloro Biphenyls  «2 . | é

Total Nonachloro Biphenyls & . & -4

Decachloro Bipheny! u

TOTAL PCDs

(1) U = Not detected

Sample Collection:
Project Mumber:

Lab Sample ID:
Sampie Size:

initial Calibration Date:
Instrument ID:

GC Column iD:

Blank Data Filename:

Cal. Ver. Data Filename:

Sample Datafile(s):
CONC. DETECTION

FOUND LIMIT
0.460 0.0488
1.36 0.188
4.69 0.0451
537 0.0727
6.24 0.142

7.47 0.111
2.50 0.169
0.432 0.0079

0.133 0.111
0.0076
€<

{2) All header information pertains to the initial instrumental analysis of the sample extract.
Additionai sample datafiles listed refer to secondary analysis of the sample extract.

These pages are parl of a larger report that may contain information necessary for full data evaluation.

14743PCBTOTAL_1.xis, §3 Approved by: GWW QAJQC Chemist

CLIENT iD:
LAB BLANK

NiA

N/A
WG14743-101
5.00
04-Feb-2005
HR GC/MS
SPB-OCTYL
PB5C 074 S7
PB5C_074 S:1

PB5C_074 5:7

02-03-2005
da-mmeyyyy

P e T L T

D-2
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LDC #: (323 VALIDATION FINDINGS WORKSHEET Page:__ __[of ,_/_,_
sbG #b =) Initial Calibration Calculation Verification Heviewer: -
2nd Reviewer: __i .

METHOD: HRGC/HRMS Polychloringted Biphenyls (EPA Method 1668)

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using the
following calculatons:

A, = Area of compound, A, = Areaof assaciated internal standard
C, = Concentration of compound, C, = Concentration of internal standard
§ = Standard deviation of the RRFs, X = Mean of the RRFs

RRF = (A)C,)/(ANC)
average RRF = sum of the RRFs/number of standards
%RSD = 100 * (§/X)

. Reported || Recalculated || _ Reported || Recaiculated Reported Recalculated
Calibration Average RRF || Average RRF RRF RRF
Standard 1D Dale Compound (Reference Internal Standard) (initial) {initla)) { , std) { / std) %RSD %RSD
|CA= %/y‘; PCE7T7__ ("CPCBTN) 0.9/ | 0.7/ 1487 0. 856 | 3 A 3 20
PCE105 (°C-PCB-105) 0.52 2.33 lp. T2 2. B2 2 oy =2/ P
PCE156  (“C-PCB-156) 0 G2 098 lo.7Z5 o . P | g S i
PCB1EQ  ("C-PCB-1 Q?? .7 079 o7l o0/ -3
; ' /
2 PCE77  ("C-PCB-77)
PCB105  (MC-PCB-105)
PCB156  (°C-PCB-156)
PCB180  (YC-PCB-180)
3 PCB77  (PC-PCBTT)
PCB105  (*C-PCB-105)
PCB1568  (PC-PCB-158)
PCB180  (VC-PCB-180)

Comments: _Refer to initial Calibration findings worksheet for list of qualifications and associated samples when reported resuilts do not agree within 10.0% of the
recalculated resulis.

CAWPDOTS\WRK\PCB\INICLE, 164
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LDC #:]323 zﬁj VALIDATION FINDINGS WORKSHEET Page: ] owa_m
SDG #: PPWEF|S 2 "7 Routine Calibration Results Verification Reviewer: S
2nd Reviewer:__ »A

METHOD: HRGC/HRMS Polychlorinated Biphenyls (EPA Method 1668)

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the
compounds identified below using the following caleulation:

% Differerice = 100 * (ave. RRF - RRF)/ave. RFF Where: ave. RRF = initial calibration average RRF
RRF = (A}CY/(ANC) RRF = continuing calibraton RRF
A, = Area of compound, A, = Area of associated internal standard
C, = Concentration of compound, C, = Concentration of internal standard
Reported Recalculated Reported Recalculated
Calibratio Average RRF RRE Cond RAF o (]
# Standard ID n Dale Compound (Reference Internal Standard) (initial) {CC) {CC) %D %D
1 7 |FoeT (*C-PCB-7T) 0.4 ] 2 ! L2 3 \ 2, &
| pesc. 3| POBA105 ("CrOBAD) 0R= =N < 2 A 7T
< PCB-156 (°C-PCB-156) ) TR [ 20 /27 W 0. S
PCB-189 (°C-PCB-180) 2.749 «=2.9 =N N &
/ ! &\
2 |l pBee o7 = POBT7_(*C-FOBTY) 0.2 | ar.4 7. 3 %“\\ & 53
‘ ‘ f"ﬁ;é/ PCB-105 ("C-PCB-105) 0.3 sp A =D 3 A\ =
: PCB-I56 (°C-PCB-156) 0.9% q947. 3 7 7 o .3
PCB-18Q (°C-PCB-180) 079 =] .5 5/ & 5 2 LD
X
3 PCB77  (°C-PCB-77)
PCB-105 ("*C-PCB-105)
PCB-I56 (**C-PCB-156)
PCB-180 ("*C-PCB-180)

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not adree within 10.0% of the
recalculated results.

CAWPDOCS\WRK\PCB\CONCLC. 166
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LDC #: ‘223 BA™S VALIDATION FINDINGS WORKSHEET Page:  /of /

SDG #; Qﬁm% 1S >t Laboratory Control Sample Results Verification Reviewer:  ~r———
METHOD: HRGU/HRMS Polychlorinated Biphenyls (EPA Method 1668) 2nd Reviewer:_ {3

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were
recalculated for the compounds ideniified below using the following calculation:

% Recovery = 100 * SSC/SA Where: SSC = Spiked sample concentration

SA = Spike added

RAPD =1 LCS - LCSD It * 2/(LCS + LCSD)

LCS = Laboraotry control sample percent recovery

LCSD = Lakoratory control sample duplicate percent recovery

LCS ID: _ofR.
Spike Splked Sample LCS LCSD LCS/LESD
Added Concentrgtion
Compound { hs \) WS 2) Percent Racovery Percent Recovery RPD
I LCS LCSD LCS LCSD Reported Recale. Reported Recalc. Reported Recalculated
PCB-77 52 nA 4T I 749 | 442
PCB-81 AT = g4 Q4 4
= 7
PCB-105 5 102 0=
PCB-114 s 0 [ 0= 0=
PCB-118 c2.L los | 0=
PCB-123 5.3 102 | (0>
PCB-126 Y 5.8 [0 > | jp=>
PoBss “PeBST | 16D gr. ! ar.) | qr.]
PEB-4E7-
Pea-167 so 4.2 4r7 | ax
PCB-1€9 vV AT.& 49-,,3 gc.>
REB=176~.
RCB.180
PoB-1e so | N Ist.>2 1 1 = >

Comments: _Refer to Laboratory Conirol Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0%
of the recalculated results. :

LCSCLC.18A
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fons Monitored for HRGC/HRMS Analysis of Polychiorinated Biphenyis

Descriptor Accurate mass® lon ID Analyte Substance

1 289.9224 M C12H6 35CH4 TCB
291.9194 M+2 C12H6 35CI3 37Cl4 o8B
301.9626 M 13C12 H6 35C14 PeCB
303.9597 M+2 13C12 H6 35CI3 37Ct PeCB
325.8804 M+2 C12H5 35CH4 37CI PeCB
327.8775 M+4 C12H5 35CI3 37CI2 PeCB
[292.9825] Lock c7 F11 FFK

2 325.8804 M+2 C12H5 35Cl4 a7Cl PeCB
327.8775 M+4 C12 H5 35CI38 37CI2 PaCB
337.9207 M+2 13C12 H5 35CI4 37ClI PeCB
339.9178 M+4 13C12 H5 35CI3 37CI2 PeCB
359.8415 M+2 C12H4 35CIS 37CI HxCB
361.8385 M+4 C12H4 35CI4 37CI2 HCB
371.8817 M+2 13C12 H4 35CI5 37CI HxCB
373.8788 M+4 13C12 H4 35CI4 37C12 HxCB
393.8025 M+2 C12 H3 35CI6 37C1 HpCB
395,7996 M+4 C12H3 35CI5 37CI2 HpCB
405.8428 M+2 13C12 H3 35CI6 37C| HpCB
407.8398 M+4 13C12 H3 35CI5 37CI2 HpCB
[354.9892] Lock COF13 FEK

3 509,7229 M+4 13C12 35CI10 37CI2 oes
511.7198 M+6 13C12 35CI9 37Ci3
513.7170 M+8 13C12 35CI8 37Ci4
[442.9728] Lock C10F17 PFK

8 = interrel/recovery standard

H = 1.007825
C = 12.000000

3¢ = 13.003355
F = 18.9984

CAWPDOCS\WRK\PCB\TCL.16A

B¢l = 34.968853
7o) = 36.965903




LDC #: 1R 2

SDG #: %52:7

L.

N/A

VALIDATION FINDINGS WORKSHEET

Sample Calculation Verification

HOD: HRGC/HRMS Polychiorinated Biphenyls {(EPA Mothod 1668}

Were all reported results recalculated and verified for all level IV samples?
Were all recalculated results for detected target compounds agree within 10.0% of the reported resulfs?

Page:__ /of /
(S Sn—

Reviewer:

2nd reviewer: ﬁ ;

Concertraion = (AMLMDFR Example:
(A){RRF)(Y ) (%S)

A, = Area of the charectsistic ion (EICP) for the Semple 1D, _J , POl

compound to be measured ' !
A, =  Area of the characteristic ion (EICP) for the specific

internal standard '
i, =  Amoun of internal standard added in nanograms Conc. = (’ qﬁe +07‘) { 2002 ) ¢ ’ L

(ng)

(7-35-#% (0.9 1 .44 )

RRF Reletive response factor of the calibration standerd.
v, =  Volume or weight of sample pruged in millilters (mi) = 3 04 = 4 V\g/!c

or grams (g). P 2/ .
Dt =  Dilution factor.
%S = Percent solids, applicable to soils and solid

matricas only.

Reported Calculated
Concentration Concentration
# Sample ID Compound ( ) ( ) Qualification
RECALC.16

D-2
27 of 27



Attachment D-3: Sediment Chemistry

. Bl Data Report Addendum
Lower Duwamlsh Waterway G roup Appendix D

Port of Seattle / City of Seattle / King County / The Boeing Company



Revision 1
CHEMICAL DATA QUALITY REVIEW FOR BENTHIC SEDIMENT SAMPLES

Lower Duwamish Waterway Group
LDC# 13247

This report details the findings of an EPA Level |l and Level [V data validation review of
Analytical chemistry results generated in support of the Lower Duwamish Waterway
Group project. The analyses were performed by Axys Analytical Services, Ltd. Samples
were analyzed for HRGC/HRMS Polychlorinated Biphenyl Congeners by modified EPA
Method 1668A. Samples are referenced under the following Sample Delivery Group:
DPWG15252. See the Sample Analysis Table (Attachment 1) for the number of samples
reviewed and the Sample Validation Table (Attachment 2) for the sample identifications
and analyses. Sample IDs ending in "**" underwent Level |V review.

The QC guidelines used for data qualification are those specified in the EPA Region 10
SOP for the Validation of 1668 Toxic, Dioxin-like PCB Data (Revision 1.0, December 8,
1995). Specific QC criteria used follows the Final Benthic Invertebrate Sampling of the
Lower Duwamish Waterway Quality Assurance Project Plan (July 30, 2004). Where
specific guidance is not available, the data has been evaluated in a conservative manner
consistent with industry standards using professional experience.

The following items were evaluated during the review:
® Holding Times
e Sample Preservation
e Cooler Temperatures
e Instrument Calibration*
e Blanks
o Matrix Spike/Matrix Spike Duplicates
e [nternal Standards
e | aboratory Control Samples
e Target Compound Identifications*
® Compound Quantitation and CRQLs*
e System Performance
® Field Duplicates

*Data were not reviewed for Level |l

An asterisk (*) will be placed in the margin
1o the left of any revised section in the text. 1 VALOGIN\WINDWARD\DUWAMISH\13247.RV1

10f 19



Revision 1

Only issues which require comment or action are discussed in this report. Data
deficiencies are arranged by method. Potential effects of data anomalies have been
described where possible.

The following are definitions of the data qualifiers:

U

Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

Indicates an estimated value.

J1

J2

J3

J4

J5

J6

Blank Contamination: Indicates possible high bias and/or false positives.
Calibration Range exceeded: Indicates possible low bias.

Holding times not met: Indicates low bias for most analytes.

Other QC parameters outside control limits: bias not readily determined.
Other QC parameters outside control limits. The reported results appear
to be biased high. The actual value of target compound in the sample may
be lower than the value reported by the laboratory.

Other QC parameters outside control limits. The reported results appear

to be biased low. The actual value of target compound in the sample may
be higher than the value reported by the laboratory.

Quality control indicates the data is not usable.

Presumptive evidence of presence of the constituent.

Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

Indicates the finding is based upon technical validation criteria.

Indicates the finding is related to a protocol/contractual deviation.

*Indicates change as the result of report review.

SDG DPWG15252

2 VALOGIN\WINDWARD\DUWAMISH\13247 .RV1
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Revision 1
*Overall Data Assessment

Laboratory duplicate precision exceedances have warranted the qualification of detected
results as estimated (J).

*The frequency of matrix spike (MS) and matrix spike duplicate (MSD) was not met as
required by the QAPP. MS/MSD analyses are not required for EPA Method 1668A. The
laboratory consulted with the client on this discrepancy and was instructed to proceed
with the extraction and analysis despile the absence of MS/MSDs.

Field duplicates were not collected for this sampling event.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were found to be estimated (J) are usable for
limited purposes only. Based upon the data validation all other results are considered valid
and usable for all purposes.

*Indicates change as the result of report review.
SDG DPW(G15252 3 VALOGINWindward\Duwamish\13247.RV1
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Attachment 1

LDC #13247 (Windward Environmental, LLC - Seattle WA / Lower Duwamish Waterway Group)

PCBs

DATE | DATE | Cong.

1.DC SDG# REC'D | DUE | (1668A)
Matrix: Tissue/Sediment T1S TIS T WIS |w Wis 1w g

A DPWG15252 03/11/05104/01/05| 0 | 14

A DPWG15252 03/11/05104/01/05
fotal B 0 116 0j0jo0O 010to 010 16
Shaded celis indicate Level IV validation (all other cells are Level I validation). These sample counts do not include MS/MSD, and DUPs 132478T.wpd
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Attachment 2

SDG# DPWG15252

VALIDATION SAMPLE TABLE

LDCH: 13247A

Project Name: Lower Duwamish Waterway Group

Parameters/Analytical Method

Project #04-08-06-21

PCB
Date Cong.
Client 1D # LabiD # Matrix [Collected] (1668A)
LDW-B1b-§ L7505-1 sediment | 08/10/04 X
LDW-B2a-8§ L7505-2 sediment | 08/14/04 X
LDW-B3b-S L7505-3 sediment | 08/10/04 X
LDW-B4b-S L7505-4 sediment | 08/17/04 X
LDW-B&a-8 L7505-5 sediment | 08/22/04 X
LDW-B8a-S L7505-6 sediment | 08/27/04 X
LOW-B%-§ L7505-7 sediment | 08/11/04 X
LDW-B10a-8™ L7505-8 sediment | 08/25/04 X
LDW-C1-8** L7505-9 sediment | 08/26/04 X
LDW-C2-82 L7505-10 sediment | 08/26/04 X
LDW-C4-3 L7505-11 sediment | 08/27/04 X
LDW-C8-S L7505-12 sediment | 08/26/04 X
LDW-C7-§-1 1.7505-13 sediment | 08/26/04 X
LDW-C88 L7505-14 sediment | 08/26/04 X
LDW-Cg-§ L7505-15 sediment | 08/25/04 X
LDW-C10-8-1 L.7505-16 sediment | 08/25/04 X
LDW-B1b-SDUP L7505-1DUP sediment | 08/10/04 X

Note: X = Validation was performed.

13247VALA wpd




Revision 1
HRGC/HRMS Polychlorinated Biphenyl Congeners by modified EPA Method 1668A
I. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All cooler
temperatures met validation criteria.

Il. GC/MS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

Retention time windows were established for all congeners. The chromatographic resolution
was less than or equal to 40% for congeners PCB-23 and PCB-34 and congeners PCB-182
and PCB-187.

The static resolving power was at least 10,000 (10% valley definition).

Instrument performance check data were not reviewed for Level Il.

lll. Initial Calibration

A five point initial calibration was performed as required by the method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for
compounds.

The minimum S/N ratio for each target compound was greater than or equal to 2.5 and
greater than or equal to 10 for each recovery and intermnal standard compound.

Initial calibration data were not reviewed for Level I.

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

All of the routine calibration percent differences (%D) between the initial calibration RRF and
the routine calibration RRF were less than or equal to 25.0% for unlabeled compounds and

less than or equal 1o 35.0% for labeled compounds.

Continuing calibration data were not reviewed for Level I.

*Indicates change as the result of report review.
SDG DPWG15252 4 VALOGIN\WINDWARD\DUWAMISH\13247.RV1
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Y. Blanks

Revision 1

Method blanks were reviewed for each matrix as applicable. No polychlorinated biphenyl
contaminants were found in the method blanks with the following exceptions:

Aseociated Extraction
SDG Method Blank ID Date Compound Concentration Associated Samples
DPWG15252 WG14745-101 1/25/05 PCB-66 0.108 ng/Kg All samples in SDG
PCB-77 0.042 ng/Kg DPWG15252
PCB-99+101+113 0.236 ng/Kg
PCB-105 0.078 ng/Kg
PCB-110+115 0.289 ng/Kg
PCB-114 0.044 na/Kg
PCB-118 0.195 ng/Kg
PCB-123 0.027 ng/Kg
PCB-126 0.041 ng/Kg
PCB-129+138+160+163 0.310 ng/Kg
PCB-153+168 0.257 ng/Kg
PCB-156+157 0.088 ng/Kg
PCB-180+193 0.160 ng/Kg

Sample concentrations were compared to concentrations detected in the method blanks. The
sample concentrations were either not detected or were significantly greater ( >5X blank
contaminants) than the concentrations found in the associated method blanks.

No field blanks were identified in this SDG.

*VI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were not required by the

method.

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results were
within QC limits with the following exceptions:

*indicates change as the resuit of report review.

SDG DPWG15252

VALOGIN\WINDWARD\DUWAMISH\13247.RV1
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Revision 1

pupP D
Associated {Associated
sDG Samples) Compounds RAPD (Limits) Flag AorP
DPWG15252 LDW-B1b-SDUP PCB-99+101+113 53.7 (<50 J4 (all detects) A
(LDW-B1b-S) PCB-129+138+160+163 75.6 {<50) J4 (all detects)
PCB-153+168 89.5 (<50) J4 (all detects)
PCB-156+157 60.8 (<50) J4 (all detects)
PCB-167 59.9 (<50) J4 (all detects)
PCB-180+193 112 (<50) J4 (all detects)
PCB-189 91.6 (<50) J4 (all detects)

VIi. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. The percent
recoveries (%R) were within the QC limits.

Standard reference material was performed at the required frequencies.
VIIl. Regional Quality Assurance and Quality Control

Not applicable.

IX. Internal Standards

All internal standard recoveries were within QC limits.

X. Target Compound Identifications

All target compound identifications were within validation criteria.

Target compound identifications data were not reviewed for Level Il

Xi. Compound Quantitation and CRQLs

All compound quantitation and CRQLs were within validation criteria.
Compound quantitation and CRQLs data were not reviewed for Level Il.
Xil. System Performance

The system performance was acceptable.

System performance data were not reviewed for Level I

*Indicates change as the result of report review.
SDG DPWG15252 8 VALOGIN\WINDWARD\DUWAMISH\13247.RV1
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Revision 1

Xiil. Overall Assessment of Data
The overall assessment of data was acceptable.
XiV. Field Duplicates

No field duplicates were identified in this SDG.

*Indicates change as the result of report review.
SDG DPWG15252 7 VALOGIN\WINDWARD\DUWAMISH\13247 .RV1
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LDC#:

13247A3

SDG#

DPWG15252

Laboratory: AXYS Analytical Services, Lid.

Level 1L/ /

VALIDATION COMPLETENESS WORKSHEET

Date:;éé)é‘

Page:_/of /

Reviewer:
2nd Reviewer._%.—

METHOD: HRGC/HRMS Polychlorinated Biphenyl Congeners (EPA Method 1668A)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Malidation Area Comments
.| Technical holding times 4 Isamplng dates: 5o - 27 /a;
il. | GC/MS Instrument performance check "A NE Jaa -enn i‘ { f
i, _| Initial calibration ZPFse =20 ‘
V.| Routine calibration T DS 28 3 .
V. | Blanks 'G\}
V1. | Matrix spike/Matrix spike duplicates /ﬂ)l/\.b N ,4\/ ML D'v%' j.\
Y
Vil. | Laboratory control samples & 7S SKM
V. | Regionai quality assurance and quality control N
1X. | internal standards A‘ )\1 k ‘f-d\ (%a ‘ { (
X. | Target compound identifications ﬁ
XI. | Compound guantitation and CRQLs R ,
XIl. | System performance A ; '
XHI. | Overall assessment of data M\/
XiV. | Field duplicates N
XV. | Field blanks “J
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank £B = Equipment blank
VWt? eSa p;es.
1 |tDW-B1b-S 11 |LDW-C4-S £21 h§!4734§‘~( s 31
2 LDW-B2a-S 412  JLDW-C8-S 22 32
3 LDW-B3b-8 413 |LDW-C7-8-1 23 33
4 LDW-B4b-8 414 ILDW-C8-S A 24 34
5 | LDwW-B5a-S 415 libw-co-s 25 35
6 LDW-B8a-S 4 /16 LDW-C10-8-1 (26 36
7 LDW-BYb-S A17 1LDW-B1b-SDUP 27 37
8 LDW-B10a3-8 %% 18 28 38
9 |LDW-C1-§ #¥% 19 29 33
10 | LDW-C2-82 720 30 40
13247A3W wpd

D-3
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LDC# /224 7A>3 VALIDATION FINDINGS CHECKLIST Page:_/of 32
sSDG # 2652 Reviewer. _ o
2nd Reviewer._pC

Method: HRGCHRMS Paolychlarinated Biphenyls (EPA Method 1668)

Validation Area
Al technical holding times were met. -~
riteri et /~
Was PFK exactmass380:9%66 verified? yd
Were the retention time windows established for all homologues? /4
Is the static resolving power at least 10,000 (10% valley definition)? /

Was the initial calibration performed at S concentration levels?

-4
Were all percent relative standard deviations (%RSD) < 254?0!’ unlabeled standards
jand < 30% for fabeled standards?

Did all calibration standards meet the lon Abundance Ratio criteria?

tandard > 107

Was a routine calibration performed at the beginning of each 12 hour period?

Were all percent differences (%D) <£% for unlabeled and labeled standards?

vd
Was the signal to noise ratio for each target compound > 2.5 and for each recovery and //
i
/
/

tandards meet the lon Abundance Ratio criteria?

Di i librat}

Was a method blank assoclated with every sample in this SDG? yd
~

Was a method blank performed for each matrix and concentration?

Was there contamination in the method blanks? If yes, please see the Blanks validation
completeness workshee

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in

this SDG? Hf no, indicate which matrix does not have an associated MS/MSD. Soil / /‘

Water. (D

Were the MS/MSD peroent recoveries (%R) and the relative percent differencee (RPD) /s /
within the QC limits? /

Was an LCS analyzed for this SDC?

Was an LCS analyzed per extraction batch?

Were the LCS percent recoveries (%R} and relative percent difference (RPD) within the
AP

—
—
/

PCB-1868.1V version 1.0

D-3
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VALIDATION FINDINGS CHECKLIST Pagefi_éofff;
Reviewer:

2nd Reviewer:_ P

Findings/Cunanenis

Were performance evaluation (PE) samples performed? /

Were the performance eva within the acceptance limits?

\Were internal standard recoveries within the 25-150% criteria’?
aks > 107

B

S/N ratio of all internal standard

For polychlorinated biphenyl congeners with associated labeled standards, were the
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the labeled

standard?

For polychiorinated biphenyl congeners without associated labeled standards, were the
relative retention times of the two quantitation peaks within 0.005 time units of the RRT
ured in the routine calibration?

For other polychiarinated biphenyl congeners, were the retention times of the two
quantitation peaks within RT established in the performance check solution?

Did compound spectra contain all characteristic ions listed in the table attached?
Was the lon Abundance Ratio for the two quantitation ions within criteria?

AN

Was the signal to noise ratio for each target compound and labeled standard > 2.57

Does the maximum intensity of each specified characteristic ion coincide within + 2
seconds (includes laheled standards)?
able lock mass recorded and monitared?

~

Were the correct internal standard {IS), quantitation ion and relative response factor
(RRF) used to quantitate the compound? yd

Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and dry /
weight factors applicable to level [V validation?

System performance was found o be acceptable.

Field duplicate pairs were identified in this SDG. /

Target compounds were detected in the field duplicates. L/

Field blanks were identified in this SDG. e
£
| Target compounds were detected in the field blanks. /

PCB-1688.1V version 1.0

D-3
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lons Monitored for HRGC/HRMS Analysis of Polychlorinated Biphenyls

Descriptor Accurate mass®™ lon iD Analyte Substance

1 289.9224 M C12H6 35Cl4 TCB
291.9194 M+-2 C12H6 35CI3 37Cl4 B
301.9626 M 13C12 H6 35CH4 PeCB
303.9597 M+2 13C12 H6 35CI3 37Cl PeCB
325.8804 M+2 C12H5 35CH4 37Cl PeCB
327.8775 M+4 C12HS 35CI3 37C12 PeCB
{292.9825] Lock C7 Fit FFK

2 325.8804 M+2 C12H5 85CH4 37CI PeCB
327.8775 M+4 C12H5 35CI3 37CI2 PeCB
337.9207 M+2 13C12 H5 35CI4 37CH PeCB
3388178 M+4 13C12 H5 35CI3 37CI12 PeCB
359.8415 M+2 C12H4 35CI5 37C| HxCB
361.8385 M+4 C12H4 35CI4 37CI2 HxCB
371.8817 M+2 13C12 H4 35CI5 37CH HxCB
373.8788 M+4 13C12 H4 35CH4 37CI2 HxCB
393.8025 M+2 C12 H3 35Ci6 37CI HpCB
385.7996 M+4 C12H3 35CI5 37CI2 HpCB
405.8428 M+2 13C12 H3 35C16 37CI HpCB
407,8398 M+4 13C12 H3 35CI5 37C12 HpCB
[354.9892{ Lock COF13 FFK

3 509.7229 M+4 13C12 35CI10 37CI2 DCB
511.7199 M+6 13C12 35CI8 37CI3
513.7170 M+8 13C12 35CI8 37Cl4
[442.9728] Lock Ci0F17 PFK

8§ = internal/recovery standard

H = 1007825

C = 12.000000
*C = 13.003355
F = 189984

CAWPDOCS\WRK\PCE\TCI16A

*Cl = 34.968853
¢l = 36.965903
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LDC #: -

! VALIDATION FINDINGS WORKSHEET Page:wt[of v
. 2 : .
SDG #: E’ﬂ}ﬁgzs | | Blanks - gxzx::—k%n;
METHOD: HRGC/HRMS Polychlorinated Biphenyls (EPA Method 1 668)
Please see qualifications below for all questions answared "N*, Not applicable questions are identified as "N/A",
ég\! N/A Were al samples associated with a method blank?
AN N/A Was a method blsnk perfOfmefi for each matrix and wherever a sample extraction was performed?
N/A Was method blank contamination less < CRQL for all target compounds?
Blank extraction date: 1 4< Blank analysis date: =/ 3 o s Associated samples: M
Cone. units:_h S fouad
Compound Sample Idemiﬁéation
Al
> 6L : .13
Tr 0.0 4‘2 > XV
dotlelt113 1o 234
[0s 0078
hotus W O
(14 0 044
LZ 0.195
(23 0.027]
124 0.04 |
[>T+ 38 +1douibd] 0. 310
[52+148 || 0257
156+15T7 [0.053
(B0 + 193 0.1bp
i
CIRCLED RESULTS WERE NOT QUALIFIED, ALL RESULTS N

OT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:

Al confaminants within five times the method blank concentration were qualified as not detected, "U»,

C:\WPDOCS\WRK\PCE\BLANKS.‘S 83
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LDC #: }§_9_-_4 m f}
SDG #: &Fﬂ%ﬁpﬁ;z

METHOD: HRGC/HRMS Polychlorinated Biphenyls (EPA Method 1668)

VALIDATION FINDINGS WORKSHEET
Matrix Spike/Matrix Spike Duplicates

Page: ___Lof{ L

Reviewer,__ C1L

2nd Reviewer:_ @_M

Pleage see qualifications below for all questions answered "N". Not applicable cuestions are identified as "N/A".
Y @ :}N_/A

Were a matrix spike (MS) and matrix spike duplicate (MSD) anzlyzed for each matrix in this SDG? If no, indicate which matrix does nothave an associated
MS/MSD. Soil / Water.

Y N/N/A Was a MS/MSD analyzed every 20 samples of each matrix?
Y. Were the MS/MSD concentrations and the relative percent differences (RPD) within the QC limits stated below?
NS MSD
# Date MS/MSD ID Compound %R (Limits) %R {Limits} RPD (Limits} Associated Samples Qualifications
L7 RCR4otiol+113 ( ) ( | S37 (Sso)| Tk dode Sty
1Bl 3 ) ( | 756 ¢ ) ’
OB (534143 ( ) ( )| BL.5 )
peR| 156+ 14 ] ( ) ( V622 )
‘pel 47 ( ) ( V| 52 9 ¢ )
refd (Rot193 ( ) ( IITESE )
beR 284 ( ) ( |l |
| ’ { ) L ) L ‘ b]
( ) ( } { )
( ) { ) { )
{ ) ( ) { )
( ) { ) [{ )
( ) { ) ( )
( ) ( } ( }
{ ) { } { )
( } ( ) ( )
{ ) { ) { )
{ ) ( ) ( }
( ) { ) ( )
( } ( ) ( )
( ) ( ) ( )
( } ( } { )
( ) ( ) { )
{ ) { ) ( )
( ) { ) _{ )
MSD.16A
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LDC #:.[32474H > VALIDATION FINDINGS WORKSHEET Page:_|[of “_{m B
sSDG #:QIZ@%L%@’;S' 2- Initial Calibration Calculation Verification Reviewer:__ '

2nd Reviewer:

METHOD: HRGC/HRMS Polychlorinated Biphenyls (EPA Method 1668)

The Relgtive Response Factor (RRF), average RRF, and percent relative standard deviation {%RSD) were recalculated for the compounds identified below using the
following calculations:

RAF = ANC/ANC) A, = Area of compound, A, = Area of associated internal standard
average ARF = sum of the RRFs/number of standards C, = Goncentration of compound, C, = Concentration of irternal standard
%RSD = 100 * (S/X) $ = Standard deviation of the RRFs, X = Mean o the RRFs
Reported Recalculatad Reported Recaleufated Reported Recalculated
Calibration Average RRF |i Average RRF RRF RRF
# Standard ID Date Compound {Reference Internal Standard) {initial) (initial) { } std) { / std) %RSD %RSD
P CA= %/’5 PCBI7  (°C-PCB77) 0.9/ -7/ | g. 87 o S5 = A = 20
PCB-105  ("C-PCB-105) 0.53 2. 83 lp. T > .82 | B 27 =/
.| PcBss  ("c-POB-156) vz 2.98 lo. 74 2. /. 5= n-wi
PCB-18 ("C-PCB-18) lo.77 &. 7D o 79 o T oo ) Y-Sy
7 ! 7/
2 PCB77  ("CPCB-77)

PCB-105 (PC-PCB-105)
PCB-156  (MC-PCB-156)
PCB-180  (*C-PCB-180)

3 PCB-77  {PC-PCB-TT)
PCB-105  (“C-PCB-105)
PCB-156  (C-PCB-156)
PCB-180  ("C-PCB-180)

Comments: _HRefer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the
recalculated results.

CAWPDOCS\WWRKIWPCBINICLC. 16A
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LDC #:]3.474 > VALIDATION FINDINGS WORKSHEET Page:___fof |

SDG #:Qﬁwg;(kgﬂéz Routine Calibration Results Verification Reviewer; <L
2nd Reviewer:

METHOD: HRGC/HRMS Polychlorinated Biphenyls (EPA Method 1668)

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the
compounds identified below using the following calculation:

% Difference = 100 * (ave, ARF - RRF)/ave. RAF Where:  ave, RRF = initial calibration average RRF
RRF = (AJC/ANC) RRF = continuing calibration RRF
A, = Area of compound, A, = Area cf associated internal standard
C, = Concentration of compound, C, = Concentration of internal standard
Reported Recalculated Reported Recalculated
Calibratio Average RRF RREAW] RAF-A i
# Standard 1D n Date Compound (Reference Internal Standard) (Initial) {CC) {CC) %D" %0
1 |pBSC 04T o /nf [T (°cPoB TN 04! 4.3 AT 2 3 =5
! *S | PoB-105 ("C-PCB-105) 0.%3 Axq . > Ao .2 o Y A
PCB-186 (°C-PCB-156) 0948 486 RR.E& RN b e
Pcaqsc! (*c-poB-139 0 T?' A9 B e § 0.2
2 IpBse.26q |, PCBTT_(°C-PCBT) 0.4/ PEAS DTN %\\ =5
‘ ' /4/5( PCB-105 (*C-PCB-105) pR> & & > 2 N o =/
PCB-156 (°C-PCB-156) 0.4% 22 | D \\: 2
PCB-18g (“‘C-PCBJB(? 0 .Tﬁ Agq > A g 0 .7
7
3 PCB-77  ("C-PCB-77)
PCB-105 (*C-PCB-105)
PCB-156 ("*C-PCB-156)
PCB-180 (**C-PCB-180)

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the
recalculated results,

CAWPDOCS\WRK\PCB\CONCLC.166
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LDC #:|324TA >

SDG #: Qma&g_g‘:gi

METHOD: HRGC/HRMS Polychlorinated Biphenyls (EPA Method 1668)

VALIDATION FINDINGS WORKSHEET
Laboratory Control Sample Results Verification

Page: Ioff .
Reviewer:_ <{—

2nd Reviewer:__ HC
cable) were

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate {f appli

recalculated for the compounds identfied below using the following calculation:

% Recovery = 100 * SSC/SA Where: 8SC = Spiked sample concentration
SA = Spike added
RPD = 1 LCS - LCSD | * 2/(LCS + LCSD) LCS = Laboractry control sample percent recovery LCSD = Lahoratory control sample duplicate percent recovery
LCS ID:_p-PR,
Spike Spiked Sample LCcS LCSD LCS/LCSD
Adde, Concent?u n
Compound { hs [ ) (K% Percent Recovery Percent Recovery RPD
LCSD LCS l:____CSD Reporta& Recale. Roported Recale. Reported Recaloulated

PCB-77 ! NA 4R3 NA 4 7‘-[ 9 r-é

Pee-o 48.5 ard | 470

POB-105 44 4 48.9 |ag¥

PCB-114 P a%. / G8=

PCB-113 2.2 (09 | 1o

PCB-123 / 0.1 100 [0

-3

PCB-125 48,6 ar. qr.=

POB185 + 1T (o0 ar4 ar? | ar.9

BB 67— !

PCB-167 5—00 M_Aé 77 . / g?_z

PCB-169 V 4493 i 3.4 @fé

PEB-t7s-

REB-480~

PCB-189 1:;7).0 v A9 N \ 44.5 | a4 Af

Comments: _Refer to Laborstory Contiol Sample findings worksheet for list of qualifications

of the recalculated resulis.

and associated samples when reported results do not agree within 10.0%

LCSCLC.18A




LDC #: | 324 TA>

SDG #: P, 2=

e

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

AETHOD: HRGO/HAMS Polychiorinated Biphenyle (EPA Msthod 1868)

N/A
Y A N/A

Were all reported results recalculated and verified for all level IV samples?

Page: /of /

Reviewer:

2nd reviewer:___p&

Were all recalculated results for detected target compounds agree within 10.0% of the reported results?

Concentration =  (AJLIOF Example:
(A RRF)V ){%S)

A, = Area of the characteristic ion (EICP) for the SamplelD. __ D, . peBT

sompound to be measured /
A, =  Area of the characteristic ion (EICP) for the specific

imernal standerd = ]
i =  Amount of internal standard added in nenograms Conc. = { 3~ ~€+"7) ( Z222 |

{ng)

([-36ey (o.q4] e T )

RRF =  Relative response factor of the calibration standard.
Y, =  Volume or weight of sample pruged in millifiters (ml) = M .QB “%

or grams (g). >
Df = Dilution factor.
%S =  Percent solids, applicable to soils and solid

matrices only.

Reported Calculated
Concentration Concentration
# Sample 1D Compound ( ) ( ] Qualitication
RECALC.18

D-3
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