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LDC #15332/15405
Windward Environmental, LLC September 26, 2006
200 West Mercer Street, Suite 401
Seattle, WA 98119
ATTN: Ms. Marina Mitchell

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

Enclosed is our final EPA Level lll and Level IV data validation of analytical
chemistry results generated in support of the Lower Duwamish Waterway Group
project. The analyses were performed by Analytical Resources, Inc. and AXYS
Analytical Services Ltd. Samples were analyzed for GC/MS Semivolatiles by EPA
SW 846 Methods 8270D and 8270D-SIM, GC Polychlorinated Biphenyls by EPA
SW 846 Method 8082, Butyltins by EPA SW 846 Methods 8270D-SIM/Krone
Method, Metals by EPA SW 846 Methods 6010B/7471A, Total Organic Carbon
by Plumb Method, Total Solids by EPA Method 160.3 and HRGC/HRMS
Dioxins/Dibenzofurans by EPA Method 1613B. Samples are referenced under
the following Sample Delivery Groups : JO76, JQ01 and DPWG19875/WG19595.
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,

W (i5nco

ella S. Cuenco
Project Manager/Senior Chemist
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Attachment 1
. LDC #15332 (Windward Environmental, LLC - Seattle WA / Lower Duwamish Waterway Group)
(3) SVOA Metals Butyl Total
DATE | DATE | SVOA | (8270D | PCBs | &Hg Hg 4ins | TOC | Solids
|.DC SDG# REC'D | DUE |(8270D)| -SIM) | (8082) |(SW846)|(7471A) | (Krone) | (Plumb) | (160.3)
Matrix:. Water/Sediment wls|wls|w|]s|w|s|w|s|w]s|w|s|w|s]|w|s|w]s|w|s|w]s|w]|s|w]|s]w
A JO76/JQ01 o/07/06losi28i06] 0 | 3 Jo |3 lolr5lol2]olsfol1lo]15]0]15
A JO76/JQ01 os/o7/06los2so6f 0 f 1 lolalolalolslololol1f{olalo]la
lotal B/SC o|l4a]loflalol19flo]|l3]ofl3]o]2fo]19lo|19|loflofo]lofololo]Joflolo]lo]o]o

Shaded cells indicate Level IV validation (all other cells are Level Il validation). These sample counts do not include MS/MSD, DUP, TRP and DLs 15332ST.wpd




Aftachment 1

LDC #15405 (Windward Environmental, LLC - Seattle WA / Lower Duwamish Waterway Group)

(3)
DATE DATE |Dioxins
L DC SDG# REC'D DUE |[(1613B)
Matrix: Water/Sediment wilsfwlsiw|s|w|s|w|SsS|w|s|w|s|w|]s|w|S|w|]S|W|[S|wW|]S|W]|]S|[w]|[S |W
A DPWG19875/WG19595|08/23/06 09/14/06;0 1
otal B/SC oJj]1]l]0]l]O0f|O]JOjJOjJO]J]O]JO]JO]JO]JO]JO]JOJO]JO]JO]JO]JOJO]JO]JO]|JO|JOJO]J]O]JO]O
Shaded cells indicate Level IV validation (all other cells are Level Il validation). These sample counts do not include MS/MSD, and DUPs 154058 T.wpd




CHEMICAL DATA QUALITY REVIEW FOR SUBSURFACE SEDIMENT SAMPLES
(ROUND 3)

Lower Duwamish Waterway Group
LDC# 15332 & 15405

This report details the findings of an EPA Level Il and EPA Level IV data validation of
analytical chemistry results generated in support of the Lower Duwamish Waterway
Group project. The analyses were performed by Analytical Resources, Inc. and AXYS
Analytical Services Ltd. Samples were analyzed for GC/MS Semivolatiles by EPA SW
846 Methods 8270D and 8270D-SIM, GC Polychlorinated Biphenyls by EPA SW 846
Method 8082, Butyltins by EPA SW 846 Methods 8270D-SIM/Krone Method, Metals by
EPA SW 846 Methods 6010B/7471A, Total Organic Carbon by Plumb Method, Total
Solids by EPA Method 160.3 and HRGC/HRMS Dioxins/Dibenzofurans by EPA Method
1613B. Samples are referenced under the following Sample Delivery Groups : JO76,
JQO1 and DPWG19875/WG19595. 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 IV
review.

The QC guidelines used for data qualification are those specified in the National
Functional Guidelines for Organic Data Review (October 1999), National Functional
Guidelines for Inorganic Data Review (July 2002) and the EPA Region 10 SOP for the
Validation of Polychlorinated Dibenzodioxin (PCDD) and Polychlorinated Dibenzofuran
(PCDF) Data (Revision 2.0 January 31, 1996). Specific QC criteria used follow the Lower
Duwamish Waterway Group Final Subsurface Sediment Sampling for Chemical Analyses
Quality Assurance Project Plan (February 3, 2006). Where specific guidance is not
available, the data has been evaluated in a conservative manner using professional
experience.

The following items were evaluated during the review:

e Holding Times

® Sample Preservation

e Cooler Temperatures

e Instrument Calibration

® Blanks

® Surrogates

e Matrix Spike/Matrix Spike Duplicates
® Internal Standards

® Laboratory Control Samples

e Target Compound Identifications™

o Compound Quantitation and CRQLs*
e System Performance

® Field Replicates

*Data were not reviewed for Level Ill.
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Attachment 1

~ LDC #15332 (Windward Environmental, LLC - Seattl

3) SVOA Metals Butyl Total
DATE | DATE | SVOA |(8270p | PcBs | &Hg | Hg | -tins | ToC | solids
DC SDG# ReC'D | DUE |(8270D)| -sim) | (8082) |(swsae)|(7471A) | (Krone) |(Plumb) | (160.3)
Matrix. Watersediment ... |wls|w|s|w]s|w|s|w|s|w|s|w|s|w|s|w|s|[w|s|w|[s|w]|s|[w]|s|[w]|s]|w
A Jo76/0Q01___|osio7io6fosrzeoe| 0 | 3 | o [3 o l1s[ol2]o 3o f1]0l15][0]1s
A JO76/JQ01 08/07/06| 08/28/06 S o e
otal B/SC olalolaflolielola]lolslol2]ol19]o]19fo]loflofolololo]loflolofolo]o

Shaded cells indicate Level IV validation (all other cells are Level Il validation). These sample counts do not include MS/MSD, DUP, TRP and DLs 153328 T.wpd




Attachment 1

LDC #15405 (Windward Environmental, LLC - Seattle WA / Lower Duwamish Waterway:

(3)
DATE | DATE | Dioxins
LDC SDG# REC'D | DUE |(1613B)
Matrix: Water/Sediment _ i w s s wl|s|w wls|w
A DPWG19875/WG19595(08/23/06 |09/14/06 [ 0| 1
otal B/SC 0|1 0Ol]0|O0O ]| O 0]1]01]0
Shaded cells indicate Level IV validation (all other cells are Level Il validation). These sample counts do not include MS/MSD, and DUPs 15405ST.wpd




Attachment 2

SDG#: JO76/JQ01

VALIDATION SAMPLE TABLE

LDC#: 15332A

Project Name: Lower Duwamish Waterway Group

Parameters/Analytical Method

Project #04-08-06-24

SVOA Total
Date SVOA | (8270D | PCBs Metals Hg Butyitins TOC Solids
_Client ID # Matrix [Collected| (8270D) | -SIM) | (8082) |(sw846) | (7174A) | (Krone) [ (Plumb) | (160.3)
610 sediment | 02/10/06 X X X X X X
sediment | 02/10/06 X .
LDW-SC10-6-8 JO76B sediment | 02/10/06 X X X
LDW-8C12-6.7-8.7 JO76C sediment | 02/16/06 X X X X
LDW-SC14-6-8.7 JO76D sediment | 02/13/06 X X X X
LDW-SC14-6-8.7DL JO76DDL sediment | 02/13/06 X
LDW-SC14-10-11 JO76E sediment | 02/13/06 X X X X
LDW-S8C15-8-10 JO76F sediment | 02/17/06 X X X
LDW-SC19-6-7 JO76G sediment | 02/24/06 X X X
LDW-SC1 9-6-7DL JO76GDL sediment | 02/24/06 X
; sediment | 02/24/06 X X X
LDW-SC49-8-10 JO76I sediment | 02/06/06 X X X
LDW-8C21-10-11.3 JO76J sediment | 02/15/06 X X X
LDW-SC23-6-8 JO76K sediment | 02/17/06 X X X
sediment | 02/17/06 X X X
LDW-SC25-8-9.1 JO76M sediment | 02/18/06 X X X X
LDW-SC25-8-9.1DL JO76MDL sediment | 02/18/06 ‘
LDW-SC28-12-12.6 JO76N sediment | 02/25/06 X X X X X _ X X
LDW-8C28-12-12.6DL JO76NDL sediment | 02/25/06 X
LDW-SC33-8-10 JO760 sediment | 02/11/06 X X X X X
LDW-8C201-8-10 JO76P sediment | 02/11/06 X X X X X
LDV_\I-SC41-6-7.9 JO7_6Q sediment | 02/21/06 X X X
LD SCAG 76 sediment | 02/06/06 X X X
LDW-SC20-8-10 JQO1A sediment | 02/15/06 X X X
LDW-SC20-8-10DL JQO1ADL sediment | 02/15/06 X

Note: X = Validation was performed.

15332V-A.wpd




SDG#: JOT6IIQDT S ek ey © 0 UALDATIONSAMBLETRRIE. = -~~~ % e T ireyfkaiin

Project Name: Lower Duwamish Waterway Group ' Parameters/Analytical Method
SVOA Total
Date SVOA | (8270D | PCBs | Metals Hg Butyitins TOC Solids
Client ID # Lab ID # Matrix_|Collected| (8270D) | -SiM) | (8082) |(sws46) |(7174A) | (Krone) |(Plumb) | (160.3)
LDW-SC8-8-10MS JO76AMS sediment | 02/10/06 X X
LDW-SC8-8-10DUP JO7B6ADUP sediment | 02/10/06 X X X
LDW-SC8-8-10TRP JO76ATRP sediment | 02/10/06 X X
LDW-SC19-9-11.9MS JO76HMS sediment | 02/24/06 X
LDW-SC19-9-11.9MSD JO76HMSD sediment | 02/24/06 X
LDW-SC25-8-9.1MS JO76MMS sediment | 02/18/06 X
LDW-SC25-8-9.1MSD JO76MMSD sediment | 02/18/06 X
LDW-SC33-8-10MS JO760MS sediment | 0211106 | X X
LDW-SC33-8-10MSD JO760MSD sediment | 0271106 | X X
LDW-SC20-8-10MS JQO1AMS sediment | 02/15/06 X
LDW-SC20-8-10DUP JQO1ADUP sediment | 02/15/06 X X
LDW-SC20-8-10TRP IQ01ATRP sediment | 02/15/08 X X

Note: X = Validation was performed. 15332V-A.wpd




Attachment 2

SDG#: DPWG19875/WG19595

VALIDATION SAMPLE TABLE

LDC#: 15405A

Project Name: Lower Duwamish Waterway Group

Parameters/Analytical Method

Project #04-08-06-24

Date Dioxins

Client ID # Lab ID # Matrix |Collected| (1613B
LDW-SC20-8-10 .9073-1 sediment | 02/15/06
LDW-SC20-8-10DUP 1.9073-1DUP sediment | 02/15/06 X

Note: X = Validation was performed.

15405V-A.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 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.

J Indicates an estimated value.

The following qualifiers are for the dioxin/dibenzofuran analysis only:

J1 Blank Contamination: Indicates possible high bias and/or false positives.

J2 Calibration Range exceeded: Indicates possible low bias.

J3 Holding times not met: Indicates low bias for most analytes.

J4 Other QC parameters outside control limits: bias not readily determined.

J5 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.

J6 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.

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.

VALOGIN\Windward\Duwamish\15332.SED 2



Overall Data Assessment
L Usability

A. Instrument calibration, method blank contamination, compound quantitation and
various QC exceedance problems warranted the qualification of a portion of the
data set.

® Due to initial calibration %RSD and continuing calibration %D problems,
results for several compounds were qualified as estimated (J/UJ) in the
semivolatile and semivolatile-SIM analyses.

[ Due to compound quantitation %RPD problems, one detected result was
qualified as estimated (J) for Aroclor-1260 in the PCB analyses.

° Due to various QC accuracy and precision problems, results were qualified
as estimated (J/UJ) in the semivolatile, semivolatile-SIM, PCB, butyltin and
metal analyses.

B. No action was taken when the SRM results were outside the limit of Mean *
Standard Deviation for the organic analyses since the SRM standards were
outdated and there were no certified QC limits established.

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/UJ) are usable
for limited purposes only. Based upon the data validation all other results are considered
valid and usable for all purposes.

VALOGIN\Windward\Duwamish\15332.SED 3



GC/MS Semivolatiles by EPA SW 846 Method 8270D
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.

. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals. All ion abundance
requirements were met.

All ion abundance requirements were met.
lll. Initial Calibration

Percent relative standard deviations (%RSD) were less than or equal to 15.0% for each
. individual compound and less than or-equal to 30.0% for calibration check compounds
(CCCs).

In the case where %RSD was greater than 15.0%, the laboratory used a calibration curve
. to evaluate the compound. All coefficients of determination (r?). were greater than or equal
t0 0.990 .

For the purposes of technical evaluation, all compounds were evaluated against the
30.0% (%RSD) National Functional Guideline criteria. Unless noted above, all
compounds were within the validation criteria with the following exceptions:

SDG Date Compound %RSD Associated Samples Flag AorP
JO76 715109 2,4-Dinitrophenol 73.4 LDW-SC8-8-10** J (all detects) A
LDW-SC28-12-12.6 UJ (all non-detects)
4,6-Dinitro-2-methylpheno! 34.6 LDW-SC33-8-10 J (all detects)
LDW-SC201-8-10 UJ (all non-detects)

Average relative response factors (RRF) for all semivolatile target compounds and
system performance check compounds (SPCCs) were greater than or equal to 0.05 as
required.

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies.

Percent differences (%D) between the initial calibration RRF and the continuing

calibration RRF were within the method criteria of less than or equal to 20.0% for
calibration check compounds (CCCs).

VALOGINWindward\Duwamish\15332.SED 4



For the purposes of technical evaluation, all compounds were evaluated against the
25.0% (%D) National Functional Guideline criteria. Unless noted above, all compounds
were within the validation criteria with the following exceptions:

SDG Date Compound %D Associated Samples Flag AorP
JO76 7/26/06 2,4-Dinitrophenol 99.9 LDW-SC8-8-10** J (all detects) A
LDW-SC28-12-12.6 UJ (all non-detects)
4,6-Dinitro-2-methylphenol 31.0 LDW-SC33-8-10 J (all detects)
LDW-SC201-8-10 UJ (all non-detects)

The percent differences (%D) of the second source calibration standard were less than
or equal to 25.0% for all compounds with the following exceptions:

SDG Date Compound %D Associated Samples Flag AorP
JO76 7/5/06 Hexachlorocyclopentadiene 28.2 LDW-SC8-8-10** J (all detects) A
LDW-SC28-12-12.6 UJ (all non-detects) :

LDW-SC33-8-10
LDW-8C201-8-10

All of the continuing calibration RRF values were within validation criteria.
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
SDG Method Blank ID Date TIC (RT in minutes) Concentration Associated Samples
JO76 MB-072206 7/22/06 Phenol 42 ug/Kg LDW-SC8-8-10**

LDW-8C28-12-12.6
LDW-SC33-8-10
LDW-8C201-8-10

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 blanks.

VI. Surrogate Spikes

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

VALOGINWindward\Duwamish\15332.SED 5



VII. 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 with the following exceptions:

Spike ID
(Associated MS (%R} MSD (%R) RPD
SDG Samples) Compound (Limits) (Limits) (Limits) Flag AorP
JO76 LDW-SC33-8-10MS/MSD | Benzo(g,h.i)perylene - - 67.4 (<50) J (all detects) A
(LDW-SC33-8-10) UJ (all non-detects)

VIIl. 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

All internal standard areas and retention times were within QC limits.

Xl. Target Compound Identifications

All target compound identifications were within validation criteria for sampies on which
a EPA Level |V review was performed. Raw data were not evaluated for the samples
reviewed by Level lll criteria.

Xll. Compound Quantitation and CRQLs

All compound quantitation and CRQLs were within validation criteria for samples on
which a EPA Level IV review was performed. Raw data were not evaluated for the
samples reviewed by Level Il criteria.

XIll. Tentatively Identified Compounds (TICs)

Tentatively identified compounds were not reported by the laboratory.

XIV. System Performance

The system performance was acceptable for samples on which a EPA Level IV review

was performed. Raw data were not evaluated for the samples reviewed by Level Il
criteria. ’

VALOGIN\Windward\Duwamish\15332.SED 6



XV. Overall Assessment
Data flags are summarized at the end of this report if data has been qualified.
XVI. Field Replicates

Samples LDW-SC33-8-10 and LDW-SC201-8-10 were identified as field replicates. No
semivolatiles were detected in any of the samples with the following exceptions:

Concentration (ug/Kg)

SDG Compound LDW-SC33-8-10 LDW-SC201-8-10 RPD {Limits)
JO76 Fluorene 38 61U Not calculable
JO76 Phenanthrene 150 150 0 (<50)
JO76 Anthracene 48 40 18 (<50)
JO76 Fluoranthene 350 300 15 (<50)
JO76 Pyrene 210 : 150 33 (<50)
JO76 Benzo (a) anthracene 95 84 12 (<50)
JO76 Chrys.ene 120 94 24 (<50)
JO76 Benzo (b) fluoranthene 56 45 22 (<50)
JO76 Benzo (k) fluoranthene 90 72 22 (<50)
JO76 Benzo (a) pyrene 82 61 29 (<50)
JO76 Indeno (1,2,3-cd) pyrene 48 34 34 (<50)
JO76 Benzo (g,h,i)perylene 50 ' 35 35 (<50)

XVII. Field Blanks

No field blanks were identified in this SDG.

VALOGIN\Windward\Duwamish\15332.SED 7



Lower Duwamish Waterway Group
Semivolatiles - Data Qualification Summary - SDG JO76

SDG

Sample

Compound

Flag

AorP

Reason

JO76

LDW-SC8-8-10**
LDW-SC28-12-12.6
LDW-8C33-8-10
LDW-SC201-8-10

2,4-Dinitrophenol

4,6-Dinitro-2-methylphenol

J (all detects)
UJ (all non-detects)
J (all detects)
UJ (all non-detects)

Initial calibration (%RSD)

JO76

LDW-S8C8-8-10**
LDW-SC28-12-12.6
LDW-SC33-8-10
LDW-8C201-8-10

2,4-Dinitrophenol

4,6-Dinitro-2-methylphenol

J (all detects)
UJ (all non-detects)
J (all detects)
UJ (all non-detects)

Continuing calibration (%D)

JO76

LDW-SC8-8-10**
LDW-SC28-12-12.6
LDW-SC33-8-10
LDW-SC201-8-10

Hexachlorocyclopentadiene

J (all detects)
UJ (all non-detects)

Continuing calibration (ICV
%D)

JO76

LDW-SC33-8-10

Benzo(g,h,i)perylene

J (all detects)
UJ (all non-detects)

Matrix spike/Matrix spike
duplicates (RPD)

Lower Duwamish Waterway Group
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG JO76

VALOGIN\Windward\Duwamish\15332.SED
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GC/MS Semivolatiles by EPA SW 846 Method 8270D using Selected lon Monitoring
(SIM).

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 12 hour intervals. All ion abundance
requirements were met.

All ion abundance requirements were met.
lll. Initial Calibration

Percent relative standard deviations (%RSD) were less than or equal to 30.0% for all
compounds.

In the case where %RSD was greater than 15.0%, the laboratory used a calibration curve
to evaluate the compound. All coefficients of determination (r’) were greater than orequal
to 0.990 .

Average relative response factors (RRF) for all semivolatile target compounds and
system performance check compounds (SPCCs) were greater than or equal to 0.05 as
required.

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies.

All of the continuing calibration percent differences (%D) between the initial calibration

RRF and the continuing calibration RRF were less than or equal to 25.0% with the
following exceptions:

SDG Date Compound %D Associated Samples Flag AorP
JO76 7/26/06 N-Nitroso-di-n-propylamine 29.9 LDW-SC8-8-10** J (all detects) A
LDW-8C28-12-12.6 UJ (all non-detects)
1,2,4-Trichlorobenzene 376 LDW-SC33-8-10 J (all detects)
LDW-S8C201-8-10 UJ (alt non-detects)

The percent differences (%D) of the second source calibration standard were less than
or equal to 25.0% for all compounds with the following exceptions:

VALOGIN\Windward\Duwamish\15332.SED 9



LDW-SC201-8-10

UJ (all non-detects)

SDG Date Compound %D Associated Samples Flag AorP
JO76 7/21/06 1,2,4-Trichlorobenzene 36.4 LDW-SC8-8-10** J (all detects) A
LDW-SC28-12-12.6 UJ (all non-detects)
N-Nitrosodiphenylamine 44.36 .DW-SC33-8-10 J (all detects)

All of the continuing calibration RRF values were within validation criteria.
V. Blanks

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

VI. Surrogate Spikes

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

VII. 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.

VIil. Laboratory Control Samples (LCS)

Laboratory -control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits with the following exceptions:

%R (Limits)

SDG LCS ID Compound Associated Samples Flag AorP

JO76 LCS-072206 LDW-SC8-8-10**
LDW-SC28-12-12.6
LDW-SC33-8-10

LDW-SC201-8-10

1,2,4-Trichlorobenzene 32.8 (40-130) J (all detects) P

UJ (all non-detects)

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

Not applicable.

X. Internal Standards

All internal standard areas and retention times were within QC limits.
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XI. Target Compound Identifications

All target compound identifications were within validation criteria for samples on which
a EPA Level IV review was performed. Raw data were not evaluated for the samples
reviewed by Level lll criteria.

XIl. Compound Quantitation and CRQLs

All compound quantitation and CRQLs were within validation criteria for samples on
which a EPA Level IV review was performed. Raw data were not evaluated for the
samples reviewed by Level lll criteria.

XIIl. Tentatively Identified Compounds (TICs)

Tentatively identified compounds were not reported by the laboratory.

XIV. System Performance

The system performance was acceptable for samples on which a EPA Level IV review
was performed. Raw data were not evaluated for the samples reviewed by Level lli
criteria.

XV. Overall Assessment

Data flags are summarized at the end of this report if data has been qualified.

XVI. Field Replicates

Samples LDW-SC33-8-10 and LDW-SC201-8-10 were identified as field replicates. No
semivolatiles were detected in any of the samples with the following exceptions:

Concentration (ug/Kg)

SDG Compound LDW-SC33-8-10 LDW-SC201-8-10 RPD (Limits)
JO76 Dibenz(a,h)anthracene 23 19 19 (<50)
JO76 2,4-Dimethylphenol 5.5 3.7 39 (s50)

XVII. Field Blanks

No field blanks were identified in this SDG.
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Lower Duwamish Waterway Group
Semivolatiles(SIM) - Data Qualification Summary - SDG JO76

SDG

Sample

Compound

Flag

AorP

Reason

JO76

LDW-SC8-8-10™
LDW-S§C28-12-12.6
LDW-SC33-8-10
LDW-SC201-8-10

N-Nitroso-di-n-propylamine

1,2,4-Trichlorobenzene

J (all detects)
UJ (all non-detects)
J (all detects)
UJ (all non-detects)

Continuing calibration (%D)

JO76

LDW-SC8-8-10*
LDW-SC28-12-12.6
LDW-SC33-8-10
LDW-SC201-8-10

1,2,4-Trichlorobenzene

N-Nitrosodiphenylamine

J (all detects)
UJ (all non-detects)
J (all detects)
UJ (all non-detects)

Continuing calibration (ICV
%D)

JO76

LDW-SC8-8-10**
LDW-8C28-12-12.6
LDW-SC33-8-10
LDW-SC201-8-10

1,2,4-Trichlorobenzene

J (all detects)
UJ (all non-detects)

Laboratory control samples
(%R)

Lower Duwamish Waterway Group
Semivolatiles(SIM) - Laboratory Blank Data Qualification Summary - SDG JO76

VALOGINWindward\Duwamish\15332.SED

No Sample Data Qualified in this SDG
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Polychlorinated Biphenyls by EPA SW 846 Method 8082
l. 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/ECD Instrument Performance Check

Instrument performance was acceptable unless noted otherwise under initial calibration
and continuing calibration sections.

lll. Initial Calibration

Initial calibration of multicomponent compounds was performed for the primary
(quantitation) column as required by the method.

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

Retention time windows were evaluated and considered technically acceptable for
samples on which an EPA Level IV review was performed. Raw data were not evaluated
for the samples on which a Level lll review was performed.

IV. Continuing Calibration

Continuing calibration was performed at required frequencies.

The percent differences (%D) of calibration factors in continuing standard mixtures were
within the 15.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than or
equal to 15.0% for all compounds.

Retention times (RT) of all compounds in the calibration standards were within QC limits

for samples on which an EPA Level IV review was performed. Raw data were not
evaluated for the samples on which a Level lll review was performed.

V. Blanks

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

VL. Surrogate Spikes and Internal Standards

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:

VALOGINWindward\Duwamish\15332.SED 1 3



SDG Sample Column Surrogate %R (Limits) Compound Flag AorP

JO76 LDW-SC33-8-10 | Not Tetrachloro-m-xylene | 31.8 (50-150) All TCL compounds J (all detects) P
specified UJ (all non-detects)

JQo1 LDW-SC20-8-10 | Not Tetrachloro-m-xylene | 36.4 (50-150) All TCL compounds J (all detects) P
specified UJ (all non-detects)

All internal standard areas and retention times were within QC limits.

VII. 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.

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits with the following exceptions:

SDG LCS ID Compound %R (Limits) Associated Samples Flag AorP
JQo1 LCS-072106 Aroclor-1016 49.1 (50-150) LDW-SC20-8-10 J (all detects) P
LDW-SC20-8-10DL UJ (all non-detects)

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

Not applicable.

X. Pesticide Cleanup Checks

a. Florisil Cartridge Check

Although sulfur and acid cleanup was not required by the method, it was performed by
the laboratory.

Florisil cleanup was not required and therefore not performed.
b. GPC Calibration

GPC cleanup was not required and therefore not performed.

VALOGINWindward\Duwamish\15332.SED 14



XI. Target Compound Identification

All target compound identifications were within validation criteria for samples on which
a EPA Level IV review was performed. Raw data were not evaluated for the samples
reviewed by Level ll| criteria.

XIl. Compound Quantitation and CRQLs

All compound quantitation and CRQLs were within validation criteria with the following

exceptions:
SDG Sample Compound Finding Criteria Flag AorP
JO76 LDW-SC8-8-10** | Aroclor-1254 Sample result Reported result should N/A
Aroclor-1260 exceeded be within calibration N/A
calibration range.
range.
JO76 LDW-SC14-6-8.7 | Aroclor-1260 Sample result Reported result shouid N/A
JQo1 LDW-SC20-8-10 exceeded be within calibration
calibration range.
range.
JO76 LDW-SC19-6-7 Aroclor-1254 Sample result Reported result should N/A
Aroclor-1260 exceeded be within calibration N/A
Aroclor-1248 calibration range. N/A
range.

N/A = Not applicable

For the results above flagged "Not applicable”, the affected compound results in the
associated samples were deemed unusable and did not warrant qualification of the data.

The sample results for detected compounds from the two columns were within 40.0%

relative percent differences (RPD) with the following exceptions:

SDG

Sample

Compound

%RPD

Flag

AorP

JO76

LDW-SC8-8-10**

Aroclor-1260

49

J (all detects)

Raw data were not evaluated for the samples reviewed by Level lll criteria.

XIIl. Overall Assessment of Data

The overall assessment of data was acceptable. In the case where more than one result
was reported for an individual sample, the least technically acceptable results were
rejected as follows:

VALOGIN\Windward\Duwamish\15332.SED
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SDG Sample Compound Flag AorP
JO76 LDW-SC8-8-10** Aroclor-1254 R A
Aroclor-1260 R
JO76 LDW-SC8-8-10DL** All TCL compounds except R A
Aroclor-1254
Aroclor-1260
JO76 LDW-SC14-6-8.7 Aroclor-1260 R A
JQo1 LDW-SC20-8-10
JO76 LDW-SC14-6-8.7DL All TCL compounds except R A
JQo1 LDW-SC20-8-10DL Aroclor-1260
JO76 LDW-SC19-6-7 Aroclor-1254 R A
Aroclor-1260 R
Aroclor-1248 R
JO76 LDW-SC19-6-7DL All TCL compounds except R A
Aroclor-1254
Aroclor-1260
Aroclor-1248

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Replicates

Samples LDW-SC33-8-10 and LDW-SC201-8-10 were identified as field replicates. No

polychlorinated biphenyls were detected in any of the samples.

XV. Field Blanks

No field blanks were identified in this SDG.

VALOGIN\Windward\Duwamish\15332.SED
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Lower Duwamish Waterway Group
Polychlorinated Biphenyls - Data Qualification Summary - SDGs JO76 and JQO01

SDG Sample Compound Flag AorP Reason

JO76 LDW-SC33-8-10 All TCL compounds J (all detects) P Surrogate recovery (%R)

JQO1 LDW-8C20-8-10 UJ (all non-detects)

JQo1 LDW-8C20-8-10 Aroclor-1016 J (all detects) P Laboratory control samples

LDW-SC20-8-10DL UJ (all non-detects) (%R)
JO76 LDW-SC8-8-10** Aroclor-1260 J (all detects) A Compound quantitation and
CRQLs (RPD)

JO76 LDW-SC8-8-10** Aroclor-1254 R A Overall assessment of data
Aroclor-1260 R

JO76 LDW-SC8-8-10DL** All TCL. compounds except R A Overall assessment of data
Aroclor-1254
Aroclor-1260

JO76 LDW-SC14-6-8.7 Aroclor-1260 R A Overall assessment of data

JQO1 LDW-SC20-8-10

JO76 LDW-SC14-6-8.7DL All TCL compounds except R A Overall assessment of data

JQo1 LDW-SC20-8-10DL Aroclor-1260

JO76 LDW-SC19-6-7 Aroclor-1254 R A Overall assessment of data
Aroclor-1260 R
Aroclor-1248 R

JO76 LDW-SC19-6-7DL All TCL compounds except R A Overall assessment of data
Aroclor-1254
Aroclor-1260
Aroclor-1248

Lower Duwamish Waterway Group
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDGs
JO76 and JQO1

No Sample Data Qualified in this SDG

VALOGIN\Windward\Duwamish\15332.SED
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Butyltins By EPA SW 846 Method 8270D using Selected lon Monitoring (SIM) & Krone
Method

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 12 hour intervals. All ion abundance
requirements were met.

All ion abundance requirements were met.
lll. Initial Calibration
Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 30.0% for all
compounds.

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies.

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

V. Blanks

Method blanks were reviewed for each matrix as applicable. No butyltin contaminants
were found in the method blanks.

VI. Surrogate Spikes

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

VII. 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.
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VIil. 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

All internal standard percent recoveries (%R) were within QC limits for samples with the
following exceptions:

SDG Sample Internal Standard %R (Limits) Analyte Flag AorP

JO76 LDW-SC25-8-9.1** p-Terphenyl-d14 395838 (91680-366722) Dibutyl-tin ion J (all detects) A
Butyl-tin ion J (all detects)

JO76 LDW-SC28-12-12.6 | p-Terphenyl-d14 371428 (91680-366722) Dibutyl-tin ion J (all detects) A
Butyl-tin ion J (all detects)

Xl. Target Compound Identifications

All target compound identifications were within validation criteria for samples on which
a EPA Level IV review was performed. Raw data were not evaluated for the samples
reviewed by Level Il criteria.

XIl. Compound Quantitation and CRQLs

All compound quantitation and CRQLs were within validation criteria for samples on
which a EPA Level |V review was performed. Raw data were not evaluated for the
samples reviewed by Level lll criteria.

XIIl. Tentatively Identified Compounds (TICs)

Tentatively identified compounds were not reported by the laboratory.

XIV. System Performance

The system performance was acceptable for samples on which a EPA Level IV review

was performed. Raw data were not evaluated for the samples reviewed by Level Il
criteria.
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XV. Overall Assessment

The overall assessment of data was acceptable. In the case where more than one resuit
was reported for an individual sample, the least technically acceptable results were
rejected as follows:

SDG Sample Compound Flag AorP
JO76 LDW-8C25-8-9.1DL** All TCL compounds R A
LDW-8C28-12-12.6DL R

Data flags are summarized at the end of this report if data has been qualified.
XVI. Field Replicates

No field replicates were identified in this SDG.

XVII. Field Blanks

No field blanks were identified in this SDG.
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Lower Duwamish Waterway Group
Butyltins - Data Qualification Summary - SDG JO76

LDW-5C28-12-12.6DL

SDG Sample Compound Flag AorP Reason
JO76 LDW-SC25-8-9.1** Dibutyl-tin ion J (all detects) A Internal standards (area)
LDW-SC28-12-12.6 Butyl-tin ion J (all detects)
JO76 LDW-8C25-8-9.1DL™ All TCL compounds R A Overall assessment of

data

Lower Duwamish Waterway Group
Butyltins - Laboratory Blank Data Qualification Summary - SDG JO76

VALOGINVWindward\Duwamish\15332.SED

No Sample Data Qualified in this SDG
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Metals by EPA SW 846 Methods 6010B/7471A
l. 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. Calibration
An initial calibration was performed.

The frequency and analysis criteria of the initial calibration verification (ICV) and
continuing calibration verification (CCV) were met.

lil. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant
concentrations were found in the initial, continuing and preparation blanks.

IV. ICP Interference Check Sample (ICS) Analysis
The frequency of analysis was met.

The criteria for analysis were met.

V. Matrix Spike Analysis

Matrix spike (MS) analyses were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits with the following exceptions:

Spike ID
{Associated
Samples) Analyte %R (Limits) Flag AorP
SDG
JO76 LDW-SC8-8-10MS Antimony 16.8 (70-130) J (all detects) A
(LDW-SC8-8-10** UJ (all non-detects)

LDW-SC25-8-9.1
LDW-SC28-12-12.6
LDW-SC8-8-10DUP)

Although the percent recovery of antimony was severely low (<30%) in the MS sample

-—

above, the results in all the associated sample wated (J/UJ) since
the post spike recoveriEX for antimon greatertherr75%. & e

VI. Duplicate Sample Analysis

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

ICP-MS was not utilized in this SDG.

IX. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

X. ICP Serial Dilution

ICP serial dilution analysis was performed by the laboratory. The analysis criteria were
met.

Xl. Sample Result Verification

All sample result verifications were acceptable for samples on which a EPA Level IV
review was performed. Raw data were not evaluated for the samples reviewed by Level
Il criteria.

XIl. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIll. Field Replicates

No field replicates were identified in this SDG.

XIV. Field Blanks

No field blanks were identified in this SDG.
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Lower Duwamish Waterway Group
Metals - Data Qualification Summary - SDG JO76

SDG

Sample

Analyte

Flag

AorP

Reason

JO76

LDW-SC8-8-10**
LDW-8C25-8-9.1
LDW-SC28-12-12.6
LDW-SC8-8-10DUP

Antimony

J (all detects)
UJ (all non-detects)

Matrix spike analysis (%R)

Lower Duwamish Waterway Group
Metals - Laboratory Blank Data Qualification Summary - SDG JO76

VALOGIN\Windward\Duwamish\15332.SED
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Total Organic Carbon by Plumb Method and Total Solids by EPA Method 160.3
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.

ll. Calibration

a. Initial Calibration

All criteria for the initial calibration of each method were met.
b. Calibration Verification

Calibration verification frequency and analysis criteria were met for each method when
applicable. .

lll. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant
concentrations were found in the initial, continuing and preparation blanks.

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) analyses were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

V. Duplicates

Duplicate (DUP) and Triplicate (TRP) sample analyses were reviewed for each matrix as
applicable. Relative percent differences (RPD) and relative standard deviation (RSD)
were within QC limits.

VI. Laboratory Control Samples

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.
VIl. Sample Result Verification
All sample result verifications were acceptable for samples on which a EPA Level IV

review was performed. Raw data were not evaluated for the samples reviewed by Level
Il criteria.
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VIIl. Overall Assessment of Data
Data flags are summarized at the end of this report if data has been qualified.
IX. Field Replicates

Samples LDW-SC33-8-10 and LDW-SC201-8-10 were identified as field replicates. No
concentrations were detected in any of the samples with the following exceptions:

Concentration (%)
SDG Compound LDW-SC33-8-10 LDW-SC201-8-10 RPD (Limits)
JO76 Total solids 65.3 65.1 0 (s20)
JO76 Total organic carbon 1.53 1.55 1 (s30)

X. Field Blanks

No field blanks were identified in this SDG.
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Lower Duwamish Waterway Group
Wet Chemistry - Data Qualification Summary - SDGs JO76 and JQ01

No Sample Data Qualified in this SDG
Lower Duwamish Waterway Group
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDGs JO76 and
JQo1

No Sample Data Qualified in this SDG
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Revision 1

LDC Report# 15405A21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Lower Duwamish Waterway Group
Collection Date: February 15, 2006

LDC Report Date: December 19, 2006

Matrix: Sediment

Parameters: Dioxins/Dibenzofurans

Validation Level: EPA Level IV

Laboratory: AXYS Analytical Services Ltd.

Sample Delivery Group (SDG): DPWG19875/WG 19595

Sample ldentification

LDW-SC20-8-10
LDW-SC20-8-10DUP

An asterisk (*) will be placed in the margin
to the left of any revised section in the text. 1 V:\LOGIN\WINDWARD\DUWAMISH\15405A21.RV1



Revision 1

Introduction

This data review covers 2 sediment samples listed on the cover sheet including
dilutions and reanalysis as applicable. The analyses were per EPA Method 1613B for
Polychlorinated Dioxins/Dibenzofurans.

This review follows the Lower Duwamish Waterway Group Final Subsurface Sediment
Sampling for Chemical Analyses Quality Assurance Project Plan (February 3, 2006)
and USEPA Contract Laboratory Program National Functional Guidelines for
Polychlorinated Dioxins/Dibenzofurans Data Review (August 2002).

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical
advisory nature.

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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.

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.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

*Indicates change as the result of report review.
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Revision 1
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. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

Retention time windows were established for all homologues. The chromatographic
resolution between °C-2,3,7,8-TCDD and '*C-1,2,3,4-TCDD was less than or equal to
25%.

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.

lll. Initial Calibration

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

Percent relative standard deviations (%RSD) were less than or equal to 20.0% for all
native compounds and less than or equal to 30.0% for all labelled compounds.

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.

The minimum S/N ratio was technically acceptable.

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

All of the routine calibration concentrations were within the QC limits.

The ion abundance ratios for all PCDDs and PCDFs were within method criteria.

V. Blanks

Method blanks were reviewed for each matrix as applicable. No polychlorinated

dioxin/dibenzofuran contaminants were found in the method blanks with the following
exceptions:

*Indicates change as the result of report review.
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Revision 1

Extraction
Method Blank ID Date Compound Concentration Associated Samples
WG19595-101 7/11/06 1,2,3,4,6,7,8-HpCDD 0.089 ng/Kg All samples in SDG
OocDD 0.376 ng/Kg DPWG19875/WG19595
2,3,4,7,8-PeCDF 0.052 ng/Kg
OCDF 0.086 ng/Kg
Total HpCDD 0.052 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.
V1. 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 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 ldentifications

All target compound identifications were within validation criteria.

*XI. Compound Quantitation and CRQLs

All compound quantitation and CRQLs were within validation criteria with the following
exceptions:

*Indicates change as the result of report review.
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Sample Compound Flag AorP
All samples in SDG All compounds reported by the lab as estimated U A
DPWG19875/WG19595 (K) maximum possible concentration (EMPC)

Xll. System Performance
The system performance was acceptable.
Xlll. Overall Assessment of Data

The overall assessment of data was acceptable. In the case where more than one result
was reported for an individual sample, the least technically acceptable results were
rejected as follows:

Sample Compound Flag AorP
All samples in SDG 2,3,7,8-TCDF on DB-5 R A
DPWG19875/WG19595

Data flags have been summarized at the end of the report if data has been qualified.
XIV. Field Duplicates

No field duplicates were identified in this SDG.

XV. Field Blanks

No field blanks were identified in this SDG.

*Indicates change as the result of report review.
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*Lower Duwamish Waterway Group
Dioxins/Dibenzofurans - Data Qualification Summary - SDG DPWG19875/WG19595

SDG Sample Compound Flag AorP Reason
*DPWG19875/ | LDW-SC20-8-10 All compounds reported U A Compound quantitation
WG19505 LDW-SC20-8-10DUP | by the lab as estimated and CRQLs (EMPC)

(K) maximum possible
concentration (EMPC)

DPWG19875/ LDW-SC20-8-10 2,3,7,8-TCDF on DB-5 R A Overall assessment of
WG19595 LDW-SC20-8-1 0ODUP data
*Added CRQL (EMPC) finding.

Lower Duwamish Waterway Group

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
DPWG19875/WG 19595

No Sample Data Qualified in this SDG

*Indicates change as the result of report review.
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LDC#.__ 15332A2a

SDG #:___JOF76/JQet”
Laboratory: Analytical Resources, Inc.

VALIDATION COMPLETENESS WORKSHEET
Level II/IV

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

validation findings worksheets.

Date: Y{‘?/_o<’
Page:_ [of __/__

Reviewer:
2nd Reviewer:

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

Validation Area Comments

l. | Technical holding times A Sampling dates: 2o — 3\2q \. ol

Il. | GC/MS Instrument performance check H

1| initial calibration S \'J

IV. | Continuing calibration Sw) \ev £ 257

v. | Blanks Sw

V1. | Surrogate spikes 5\15/

VH. | Matrix spike/Matrix spike duplicates 5'-*)
VIIl. | Laboratory control samples /9 RM %)A |

I1X. | Regional Quality Assurance and Quality Contro! N

X. | Internal standards A

XI. | Target compound identification A Not reviewed for Level lil validation.

XIl. | Compound quantitation/CRQLs A Not reviewed for Level !ll validation.
XIil. | Tentitatively identified compounds (TICs) N Not reviewed for Level il validation. 0O -\- L e { \-c 0‘
XiV. | System performance A_ Not reviewed for Level |1l validation. \
XV. | Overalt assessment of data A AP duon vp  orcdoc
XVI. | Field duplicates 9 \{\) D= Pa t-[ J | N
XVIil. | 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 blank EB = Equipment blank

Validated Samples: ** Indicates sample underwent Level IV validation

1+ LDW-SC8-8-10* 11 | MR- 012200 21 31
2 | LDW-SC28-12-12.6 12 22 32
3 | LDW-SG33-8-10 13 23 33
4 | LDW-5C201-8-10 14 24 34
5 | LDW-SC33-8-10MS 15 25 35
6 | LDW-SC33-8-10MSD 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
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LDC#) S%> Z/A}a\ VALIDATION FINDINGS CHECKLIST Page:___/_of_""
SDG #:_\ 091 é B5 Reviewer:__ /2
2nd Reviewer:._ &,

Method: Semivolatiles (EPA SW 846 Method 8270@;()

Finding s/Cmments

Validation Area

YT e

All technical holding times were met.

perature criteria was met

Were the DFTPP performance results reviewed and found to be within the specified
criteria?

Were all s ithin the 12 h iteria?

Did the laboratory perform a 5 point calibration prior to sample analysis?

Were all percent relative standard deviations (%RSD) and relative response factors
(RRF) within method criteria for all CCCs and SPCCs?

AN

Was a curve fit.used for evaluation? + ] o

Did the initial calibration meet the curve fit acceptance criteria of > 0.9907? |

Were all percent relative standard deviations (%RSD) < 30% and relative response
factors (RRF) > 0.057

Was a continuing calibration standard analyzed at least once every 12 hours for
each instrument?

Were all percent differences (%D) and relative response factors (RRF) within
method criteria for all CCCs and SPCCs?

N\

Were all percent differences (%D) < 25% and relative response factors (RRF) > s
0.05?

45
Was a method blank associated with every sample in this SDG?

Was a method blank analyzed for each matrix and concentration?

Was there contamination in the method blanks? if yes, please see the Blanks
validation completeness worksheet.

NEAYAN

Were all surrogate %R within QC limits? ]

If 2 or more base neutral or acid surrogates were outside QC limits, was a
reanalysis performed to confirm %R?

NIA

if any %R was less than 10 percent, was a reanalysis performed to confirm %R?

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. Soit / Water.

N

Was a MS/MSD analyzed every 20 samples of each matrix?

Were the MS/MSD percent recoveries (%R) and the relative percent differences -
RPD) withi

Was an LCS analyzed for this SDG?

SVOA-SW_2.wpd version 2.0



LDC# VS 232 /A2 VALIDATION FINDINGS CHECKLIST Page: 2of _*
SDG# N 0676 /. 18eT Reviewer:__ 7
2nd Reviewer: %~

Validation Area Yes | No | NA Findings/Comments

|[Was an LCS analyzed per extraction batch?

Were the LCS percent recoveries (%R) and refative percent difference (RPD) within /
the QC limi

Were performance evaiuation (PE) samples performed? e

Were the performance evaluation (PE) samples within the acceptance limits? . L

Were internal standard area counts within -50% or +100% of the associated
calibration standard?

Were retention times within + 30 seconds from the associated calibration standard?

Were relative retention times (RRT's) within + 0.06 RRT units of the standard?

Did compound spectra meet specified- EPA "Functional Guidelines” criteria?

R

Were chromatogram peaks verified and accounted for?

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

Were compound quantitation and CRQLs adjusted to refiect all sample dilutions and
dry weight factors applicable to level IV validation?

ANHAN

Were the major ions (> 10 percent relative intensity) in the reference spectrum |
evaluated in sample spectrum? y
Were relative intensities of the major ions within + 20% between the sample and the ~T
reference spectra?

i

Did the raw data indicate that the laboratory performed a library search for all
required peaks in the chromatograms (samples and blanks)?

Field duplicate pairs were identified in this SDG. v

Target compounds were detected in the field duplicates.

Fleld blanks were Identified in this SDG. /

Target compounds were detected in the field blanks. ]

SVOA-SW_2.wpd version 2.0



METHOD: GC/MS BNA (EPA SW 848 Method 8270)

A. Phenol**

VALIDATION FINDINGS WORKSHEET

B. Bis (2-chloroethyl) ether

P. Bls(2-chloroethoxy)methane

Q, 2,4-Dichlarophenol**

EE. 2,6-Dinitrotoluene

TT. Pentachioraphenol**

{ll. Benzo(a)pyrene**

C. 2-Chlorophenol

FF. 3-Nitroanlline

UU. Phenanthrene

JJd. Indeno(1,2,3-cd)pyrene

D. 1 ,é-chhIorobonzene

R. 1,2,4-Trichlorobenzene

S. Naphthalene

GG. Acenaphthena**

J—

1VV. Anthracene

KKK, Dibenz(a,h)anthracene

E. 1,4-Dichlorobenzene**

T. 4-Chloroaniline

Wz,d-mnltrophenol‘
|

FamnN

WW. Carbazole

LLL. Benzo(gh,l)perylene

“
I}

F. 1,2-Dichlorobenzene

I, 4-Nitrophenoi*

XX, Di-n-butylphthalate

MMM. Bis(2-Chloroisopropyl)ether

U. Hexachlorobutadiene**

JJ. Dibenzofuran

YY. Fluoranthene**

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

BBB. 3,3™-Dichlorobenzidine

NNN. Anlline
G. 2-Methylphenol V. 4-Chloro-3-methylphenol** KK, 2,4-Dinitrotoluene ZZ. Pyrene 000. N-Nltrosodlmelﬁylamlne '
H. 2,2-Oxybls(1-chloropropane) { W. 2-Methylnaphthalene LL. Dlathylphthala!a AAA, Butylbenzylphthalate PPP. Benzoic Acld
I. 4-Methylphenol X. Hexachlorocyclopentadiene* MM 4-Chlorophenyl-phenyt ether

QQQ. Benzyl alcohol

K. Haxachlqroelhane

Y. 2,4,6-Trichloraphenol**

Z. 2,4 5-Trichlorophenal

NN. Fluorena

CCC. Benzo(a)anthracene

RAR. Pyridine

00. 4-Nitroanliine

| bDD. Chrysene

S$SS. Bonzldine

L. Nitrobenzene

m. Isophorone

AA, 2-Chloronaphthalene

]
Cy.&-blhhw-z-mathylphenol

. | EEE, Bls(2-ethylhexyl)phthalate

TIT.

N. 2-Nitrophenot**

BB. 2-Nitroantiline

QQ. N-Nitrosodiphenylamine (i)**

| FRE. D‘i;n'-octylphlhalate"*

Uuu.

0. 2,4-Dimethyliphenot

CC. Dimethyiphthalate

DD. Acenaphthylene

RR. 4-Bromophenyl-phenylefhar

QGG. Benzo(b)tluoranthene

§8. Hexachlorobenzene

HHH, Benzo(K)flucranthene

WWW,

COMPNDL.2S




Page: 7 ot Z
Reviewer:___/5
2nd Reviewer:__ A

VALIDATION FINDINGS WORKSHEET |
Initial Calibration

LDC #1522 7'44’{7'0\

SDG #:

METHOD: GC/MS BNA (EPA SW 846 Method 8270)
Please see qualifications below for all questions answered “N“. Not apphcab|e questlons are identified as "N/A"
(‘ g N _N/A

Did the laboratory conduct an acceptable 5 point calibration prior to sample. analysis? ... ..
Were percent relative standard deviations (%RSD) and relative response factors {RRF): within- method criteria for all CCC's and SPCC's?

Was a curve fit used for evaluation? If yes, what was the acceptance cntena used for evaluatlon’?

N /A Did the initial calibration meet the acceptance criteria?
N /N/A Were ali %RSDs and RRFs within the validation criteria of <30 %RSD and 20,05 RRF ?

g Finding %RSD Einding RRE o
# Date Standard ID Compound (Limit: <30.0%) (Limit: >0.05) : Associated Samples Qualifications
1slot | tear 1A} 2.4 ' == A S /A
PP M L AV,

INICAL.2S




LDC # \S 230 A2 : 'VALIDATION FINDINGS WORKSHEET . ' page: ./ of 7

SDG #:__) 051t [ et Continuing Calibration ' _ Reviewer:
METHOD: GC/MS BNA (EPA SW 846 Method 8270) ' . 2nd Reviewer:
se see qualifications below for all questions answered "N". Not applicable questions are identified as."N/A". . ’
N_N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument?
N _N/A Were percent differences (%D} and relative response factors (RRF) within method criteria for all CCC's and SPCC's ?
Y/NIN/A Were all %D and RRFs within the validation criteria of <25 %D and z0.05 RRF ?
Finding %D Finding RRF _

# Date Standard ID’ Compound (Limit: <25.0%) (Limit: >0.05) Associated Samples Qualtficatlons
Yslob | eV - X | 2%2 - \—v4d 3w /A
pelet]  cev B @ | \ | \

e 1.0 . A V] _

CONCAL.2S



LDC #4S %2 Ada VALIDATION FINDINGS WORKSHEET Page:__7of 7
spG# dogie [daol- Blanks Reviewer.___/7

2nd Reviewer,__ &
METHOD: GC/MS BNA (EPA SW 846 Method 8270)

Please see qualifications below for all questions answered "N". Not apphcable ques’uons are |dent|ﬂed as “N/A“
% N N/A Was a method blank analyzed for each matrix?

Y| N N/A Was a method biank analyzed for each concentration preparation level?

YN N/A Was a method blank associated with every sample?

N_N/A Was the blan[ contaminated? If yes, please see qualification below '''' '

lank extraction date: 71| 27|ol, Blank analysis date: ol

Conc. units: o Associated Samples:

Compound Blank ID . T -.Sampleldentlﬂcatién

G
G P g1yl
[AN Kz

Blank extraction date: Blank analysis date:
Conc. units: Associated Samples:_.

Compound Blank ID ' Sample Identification

F

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:

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 melhod blank concentration were also qualified as not detected, "U".

BNA_blank.wpd



LG # e olin L ana

SDG #: Jed76 é et
METHOD: GC/MS BNA (EPA SW 846 Method 8270)

Pleage see qualification below for all questlons answered "N". Not applicable quesuons are identified as "N/A".
Were percent recoveries (%R) for surrogates within QC limits?
If 2 or more base neutral or acid surrogates were outside QC limits, was a reanalysis performed to confirm %R?
It any %R was less than 10 percent, was a reanalysis performed to confirm %R?7

VALIDATION FINDINGS WORKSHEET
Surroqate Recovery

Page:__/ of /

‘Reviewer: 72
2nd Reviewer: &

# Date Sample ID Surrogate %R (Llrﬁlts) Qualifications
MB -~ 012200 Dep %%.3 (4o~ \%0 ) o
. | C )
_ )
( )
( )
( )
( )
( )
{ )
( )
( )
( )
{ )
( )
{ )
A )
( )
( )
( )
( )
(- )
( )
( )
{ )
* QC limits are advisory QC Limits {Sall)  QC Limits (Weter) . QC Limits (Solf} QC Limits (Water)
S1 (NBZ) = Nitrobenzene-dS 23-120 35-114 85 (2FP)= 2-Fiuorophenol 25-121 21-100
S2 (FBF) = 2-Fluorobiphenyl 30-115 43116 S6.(TBP) = 2.4,6-Trihremophenal 19-122 10-128
83 (TPH) = Terphenyl-d14  18-137 33-141 §7 (2CP}) = 2-Chlorophenal-d4 20-130* 83-110*
S4 (PHL) = Phenol-d5 24-113 10-94 S8 (DCB) = {,2-Dichlorobenzene-d4  20-130* 16-110*

SUR.2S



LDC #: !‘i"”:%'bﬁ}a-
SDG #:._ v g6 té&e—}

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*.

’_Y2N N/A

VALIDATION FINDINGS WORKSHEET

Matrix Spike/Matrix Spike Duplicates

Page:_ ~ ot 7
Reviewer:__ /7

2nd Reviewer:

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
assoclated MS/MSD. Scil / Water,

YIN_NA Was a MS/MSD analyzed every 20 samples of each matrix?
Y A Were the MS/MSD percent recoveries (%R) and the relative percent dlfferences (RPD) within the QC limits?
e MS MsD .
# Date MS/MSD 1D Compound %R (Limits) %R (Limits) RPD (Umlts) Associated Samples Qualifications
S+ G LLL ( ) ( ) o1 2 ) 2 d/ul /A
' ( ) ( ) ( ) '

( ) { ) ( ) 4

{ ) ( ) ( } - - T -

( ) ( ) ( )

{ ) { ) { )

( ) ( ) ( )

{ ) { ) { )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) { )

( ) ( ) { )

( ) ( ) ( )

( ) ( ) { )

GC Uimits "RPD QcC Umits RPD' Qc Limits RPD Qc Limits . RPD
Compound (Soll) (Soill) (Water) (Water) .. Compaund (Soll) (Soll) {Water) (Water)

A. | Phenol 26-90% <35% 12-110% <42% | GG. | Acenaphthene 31-137% < 19% 46-118% < 381%
C. 2-Chlorophenol 25-102% < 50% 27-123% < 40% n. 4-Nitrophenol 11-114% - <50% 10-80% <50%
E. 1,4-Dichlorobenzens 28-104% < 27% + 86-97% <28% KK. | 24-Dinitrotoluene 28-89% <47% 24-96% <38%
J. | N-Nttroso-di-n-propylamine 41-126% <38% 41-116% <38%, |TI. | Pertechlorophenol:| .17-109% <A47%: 9-103% < 50%
R. | 1,24-Trichlorobenzene 38-107% <23% 39-98% <28% ZZ, | Pytene - 35-142% < 36% 26-127% <31%
V. | 4-Chloro-3-methylphenal 26-103% <33% 28-97% < 42%

MSD.2s




LDCi#: 15332A3 VALIDATION FINDINGS WORKSHEET Page: _/ of /

SDG#: JO76.LJaT1] Field Duplicates Reviewer__ /5
2nd Reviewer;____ ¥_—~

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

YIN NA Were field duplicate pairs identified in this SDG?
Y/N NA Were target analytes detected in the field duplicate pairs?

Concentration {ug/Kg) e v
Compound 3 4 RPD
Fluorene 38 81U 208 N¢-
Phenanthrene 150 150 0
Anthracene 48 40 18
Fiuoran&hene : | ‘ 350 300 15
Pyrene ~ ) 210 _ 150 33
' Benzo (a) anthracene 85 . 84 12
Chw;ene - 120 94 24
Benzo (b) fluoranthene 56 45 22
Benzo (k) ﬂuoranlhéne _ 90 72 22
Benzo (a) pyrene 82 61 29
Iindeno (1,2,3-cd) ‘pyren_e 48 34 34
Benzo (g,h,i)perylene 50 35 35

V:\FIELD DUPLICATES\11025_PAHs\156332A3.wpd



LDC #:_| S 252 A2 VALIDATION FINDINGS WORKSHEET Page:_/ ot/ _
SDG #:_) 0d1b /d-e@) Initial Calibration Calculation Verification Reviewer:__ /7

2nd Reviewer:_ £

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

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

RRF = (AJ(Cu)/(A(C) A, = Area of compound, A, = Area of assoclated internal standard
averaga RAF = sum of the RRFs/number of standards C, = Concentration of compound, C, = Concentration of internal standard
%RSD = 100 * (S/X) § = Standard deviation of the RRFs, X = Mean of the RRFs
Reported Rocalculated || Reported Recalculated Roported Rocalculated
Calibration RRF RRF Average RRF Average RRF %RSD %RSD
# Standard ID Date Compound (Reference Internal Standard) ( 25 std) | ( 25 std) (Inltlal) (initiaf)
3 Ve L 1[5,0(. Phenol (1st internal standard) 2.120 4.\10 2.22% 2220 20 =.0
Naphthalene (2nd internal standard) v, \BS -\ B< \- 2400 )L 2.6 b
Fluorens (3rd Internal standard) . HLD | li\} e 433 2. 223
(et irtenal standa) _otefhvarte 13 | el V338 I ag AR T \vy]d
Bls(2-ethylhexyl)phthalate (5th internal standard) o. S\ 0-5\1 0. oS 0.50% <. | },}
Benzo(abpyrene (6th Internal standard) L\ ZeZ Ly L2604 [ \-d 3.0 3.0
2 Phenol (1st internal standard)
Naphthalene (2nd intemal standard)
Fluarene (3rd Internal standard)
Pentachiorophena! (4th internal stahdard)
Bis(2-ethythexyl)phthalate (5th internal standard)
Benzo(a)pyrene (6th Internal standard)

3 Phenol {1st internal standard)

Naphthalens (2nd internal standard)

Fluorene (3rd interna} standard)

Pertachiorophenct (41h internal standard)
Bis(2-ethylhexyl)phthalate (5th internal standard)
Benzo(a)pyrene (6th internal standard)

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

INICLC.28



LDC #: 1S %> 2 A2
SDG #: J 076 [yeo+-

VALIDATION FINDINGS WORKSHEET

Continuing Calibration Results Verification

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

Page:' [ of /
Reviewer:
2nd Reviewer:

<

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

% Difference = 100 * {ave: RRF - RRF)/ave. RRF Where: ave, RAF = Initial callbration average RRF

RRF = (A)(CL)/(A)(C)

the following calculation:

RRF = continuing calibration RRF
A, = Area of compound,
C, = Concentration of compound,

A, = Area of associated internel standard
C, = Concentration of internal standard

Callbration
# Standard (D Date

Compound (Reference Internal
Standard)

Average RRF
{initial)

Reported

Recalculated

Reported

Recalculated

RRF
(co)

RRF
(co)

%D

1| cen 4|2 lot

Phenol (1st internal standard)

2.7V

2.%1%

2+-%1%

Naphthalene (2nd internal standard)

1. 2 16

N

1217

Fluorene (3rd internal standard)

L 4%3

L Yyed

1y

TS o=
Ea*gl\acblmphenel-mm Internal standard)

L %7

. 3%»S

|- %%

Bis(2-othylhexyl)phithalate (Sth internal standard)

7,905

p.S$¥0O

0-s3V

Benzofa)pyrena (6th Internal standard)

).y

\-21 0

-0

Phenot (1st Internal standard)

Naphthalene (2nd internal standard)

Fluorene (3rd Internal standard)

Pentachlorophenal (4th intetnal standard)

Bis(2-ethylhexyl)phthalate (5th Internal standard)

Benzo(a)pyrens {6th Internal standard)

Phenol (1st internal standard)

Naphthalene (2nd internal standard)

Fluorene (3rd Internal standard)

Pentachlorophenol (4th irternal standard)

Bis(2-ethythexyl)phthalate {5th internal standard)

Benzo(a)pyrena (8th internal standard)

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and assoclated samples when reported results do not agree within 10,0% of the
recalculated results. . :

CONCLC.28



LDC #:_|s > > 2R3 VALIDATION FINDINGS WORKSHEET Page:  / of
SDG #:.3 "ﬁ 16 (é—erT Surroqgate Results Verification Reviewer: )
2nd reviewer: : N

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

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation:

"% Recovery: SF/SS * 100. Where: SF = Surrogate Found

8S = Surrogate Spiked
SampleD:___ 3|

Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference
Nitrobenzene-d5 1 559 91%.9 | 5.4 sO. W o
2-Fluorobiphenyl _ 1ssDH %as.1 - 514 <7 (VN
Terphenyl-d14 \s5% bs2.7 1 42.0 Y0
Phenol-d5 1%, 7] _ \Yys ' (7\01 v 1‘1\
2.Fluorophenol 1% 7] %7 A - v%9 %A
2,4,6-Tribromophenol 2%%77 .ly(p 1 ' L7:> L3 '
2-Ch|orophe_nol—d4 _ 2 '3717’) ' LG sﬁ‘! 5’9"‘
1,2-Dichlorobenzene-d4 1S¥% <0 1 40 C 4§ y
Sample ID:
Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference
Nitrobenzene-d5
2-Fluorobiphenyl -
|| Terphenyl-d14
Phenol-d5
2-Fluorophenol
2,4,6-Tribromophenol
2-Chlorophenol-d4
1,2-Dichlorobenzene-d4
Sample ID:
Percent Percent
‘Surrogate Surrogate Recovery Recovery Perceont
Spiked Found Reported Recalculated Difference
‘Nitrobenzene-d5 '
2-Fluorobiphényl
Terphenyl-di4
Phenol-d5
2-Fluorophenol
. 2,4,6-Tribromophenol
2-Chlorophenol-d4
1,2-Dichlorobenzene-d4

SURRCALC.2S



LDC #:_| S 22 2F 2

SDG #:_\ 08716 [3ge*

METHOD: GC/MS BNA (EPA SW.848 Method 8270)

. VALIDATIQN FINDINGS WORKSHEET
Matrix Spike/Matrix Spike Dug_ licates Results Verification

Page:

o_-

Reviewer.__ /9
2nd Reviewer: ﬁ

The percent recoveries (%R) and Relative Percent leference (RPD) of the matrix. spike and matrix spike dupllcate were recalculated for the compounds ldentlﬁed

below using the following calculation:

% Recovery = 100 * (SSC - SC)/SA Where: SSC = Spiked sample concentration SC = Sarﬁpla concentation
SA = Spike added
RPD = | MS - MSD | * 2/(MS + MSD) MS = Matrix spike percent recovery MSD = Matrix spike duplicete percent recavery _ —
MS/MSD samples: s+
Splke Sample Splked Sample Matrix Splke Matrix Spike Duplicate MS/MSD
Added Concentration Concentration
Compound ( ) \o\ ) { u-c\\\ﬂ {wa Ve ) Porcent Racovery Percent Recovery RPD
= > - 5]
; MS MsD e -_MS MSD Reported Recalc. Reported Recale, Reported Recalculated |
Phenal . J 2340 | 2370 J o [ate us.s NE/AS s ./ 1.1 W/
2cHorophendl . uf Y Y L wio | vo siS | 55 || s12 | siw lo-4 104
1,4-Dichlorobenzene 3
N-Nitroso-di-n-propylamine
1,2,4-Trichlorobenzene . . .
4-Chioro-3-methylpheno! vi| 2220 2320 \2%0 \ %20 <. CB” s b 5176 - ‘ 1 A
Acenaphthene - Al 20 <20 439 UL sS.2 <) .9 9.9 Y.¥ Y&
4-Nitrophendl © v 20 2790 1310 1590 || S1:9 59X LG t<.s Q.] a4/
o4Dirivotdlusne 4l 120 120 %15 A0 <1l 510 bl.2 th > L1 b7
Pentachlorophenol - '
Pyrene \ SO VS 20 €L 1@ 30 4d.9 4yy.o %% S, 3 1> o} \% ‘-7

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within

10.0% of the recalculated results.

MSDCLC.28



LDC #: 1S 23 2 Aza | VALIDATION FINDINGS WORKSHEET Page: Lot/
SDG #: M@k | +&e). Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer: f

2nd Reviewer:

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

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and labotatory control sample duplicate were recalculated for
the compotinds identified below using the following calculation:

% Recovery = 100 * (SC/SA Where: SSC = Spike concentration
SA = Spike added

RPD = LCS - LCSD | * 2/(LCS + LCSD) LCS = Laboratory contral sample percent recovery, LCSD = Laboratory control sample duplicate percent recovery
LCS/LCSD samples: _v e - ©71220 o8

Spike ) Spike | ' LCS LCSD LCS/LCSD
Added Concentration
Compound (wsy \4S( ) { uny “c,\) )/ Percent Recovery Percent Recovery RPD
LCS ) LCSD LCs ?_CSD Reported Recale. .Reported Recale. Reported Recalculated ||
Phencl \ e | Weo 4 144 /
2-Chlorophenal’ 1% 0 wo 1% | 13- //
1,4-Dichlorobenzene . Y A _ -
H-Nltroso-dl-n-propylamlne ; \ ) /
1,2,4-Trichlorobenzene | ‘L ’ /
4-Chloro-3-methylphenol \1 10 \SLO 1 1< /
Acenaphthene WL O WL . ’I_L{ 4 74-4 . /— '
4-Nitrophenol \SLo w4 o M ’ 13- ] /
24-Dirltrotoluena 8L O : \200 B 169 I /
Pentachlorophenol o i . /
Pyrene \>» O \SLO —U’-"{ —l}z{ "')M

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported
results do not agree within 10.0% of the recalculated results,

LCSCLC.28



LDC #:_ 1S %%2 K=

SDG #:_) 06 | MK

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

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

YIN_N/A
Y/N N/A

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

Page:_ 7/ of /

Reviewer: /5

2nd reviewer: A

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

Concentration = (A)(1.)(V,)(DF)(2.0)

A,

n

(AJRRF)V)(V)(%S)

Area of the characteristic ion (EICP) for the
compound to be measured

Area of the characteristic ion (EICP) for the specific
internal standard

Amount of internal standard added in nanograms
(ng)

Volume or weight of sample extract in milliliters {ml)
or grams (g).

Volume of extract injected in microliters (ul)
Volume of the concentrated extract in microliters (ul)
Dilution Factor,

Pearcent solids, applicable to soil and solid matrices
only.
Factor of 2 to account for GPC cleanup

Example:

Sample 1.D. *3? ‘

Cone. = ( \’L"l“%()( -0

2~

oL MM_\,W\W&_

Ww_1ee % B

nhauqtl N

X
1-%%] 3

= Wo ‘MG\\‘W

X

X )

Sample ID Compound

Reported
Concentration

( )

Calculated
Concentration

( )

Qualification

RECALC.2S



LDC #___ 15332A2b VALIDATION COMPLETENESS WORKSHEET Date: ¥ / ¥ /Db

SDG #:.___JOd76/400T Level 111V Page:_/of /.
Laboratory: Analytical Resources, Inc. Reviewer:__#=
2nd Reviewer:__ .~

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270D-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
). | Technical holding times A Sampling dates: 2 } lo ]'o b —7 7’[7/1 | ot
1l. | GC/MS Instrument performance check A
it | initial calibration A :Z’ > Vf (%> 20,990
. | Continuing calibration 6v \veN £ 28

V. Blanks

V1. | Surrogate spikes

D> [ 1

Vil. | Matrix spike/Matrix spike duplicates
VIII._| Laboratory control samples /% B\ S L-C %

IX. | Regional Quality Assurance and Quality Control N
X. | Internal standards A
Xi. | Target compound identification A Not reviewed for Level 11 validation.
XIl. | Compound quantitation/CRQLs A Not reviewed for Level |1l validation.
XIli. | Tentitatively identified compounds (TICs) l\) Not reviewed for Level lil validation. no ’\" {-¢ Db f'\—c a&
XIV. | System performance A.. Not reviewed for Level )i validation. i
XV. | Overall assessment of data A GRC. o ~ wap st p-hx
XVI. | Field duplicates S\ D = Ay \ N
XVil._| Field blanks l\)
Note; A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Level IV validation
=Y
: LDW-SC8-8-10"* 11 | MWD~ Do 21 31
-2' LDW-SC28-12-12.6 12 22 32
; LDW-SC33-8-10 13 23 33
:f LDW-SC201-8-10 14 24 34
5 LDW-SC33-8-10MS 15 25 35
6 LDW-SC33-8-10MSD 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40

15332A20W .wpd



LDC #: \'S_')) % 2 A2 VALIDATION FINDINGS CHECKLIST Page:__Lof_’:'
SDG #: w Reviewer:
2nd Reviewer:__p.

Method: Semivolatiles (EPA SW 846 Method 8270§Z'$ﬂ

Validation Area Yes | No | NA Findin s/Com‘ments

All technical holding times were met.

Cooler tem ture criteria was met.

Were the DFTPP performance results reviewed and found to be within the specified
criteria?

\

Were all samples analyzed within the 12 hour clock criteria?

Did the laboratory perform a 5 point calibration prior to sample analysis?

Were all percent relative standard deviations (%RSD) and relative response factors
(RRF) within method criteria for all CCCs and SPCCs?

Did the initial calibration meet the curve fit acceptance criteria of > 0.990?

Were all percent relative standard deviations (%RSD) < 30% and relative response

/
Was a curve fit used for evaluation? /
/

Was a continuing calibration standard analyzed at least once every 12 hours for -
each instrument?

Were all percent differences (%D) and relative response factors (RRF) within A
method criteria for all CCCs and SPCCs?

Were all percent differences (%D) < 25% and relative response factors (RRF) > /
0.05?

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

Was a method blank analyzed for each matrix and concentration? /

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

Were all surrogate %R within QC limits?

If 2 or more base neutral or acid surrogates were outside QC limits, was a
reanalysis performed to confirm %R?

AN

If any %R was less than 10 percent, was a reanalysis performed to confirm %R?

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.

Was a MS/MSD analyzed every 20 samples of each matrix?

NI

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

SVOA-SW_2.wpd version 2.0



2
LDC#_Ls > 2 A2b VALIDATION FINDINGS CHECKLIST Page:_of >~
SDG#_ 4 LT K &’6\ Reviewer__ 72

2nd Reviewer:___pt-
Validation Area Yes | No | NA Findings/Comments
Was an LCS apalyzed per extraction batch?
|
Were the LCS percent recoveries (%R) and relative percent difference (RPD) within /
imits 2 . . :

Were performance evaluation (PE) samples performed?

les within the acceptance limits?

Were internal standard area counts within -50% or +100% of the associated
calibration standard?

Were retention times within + 30 seconds from the associated calibration standard?

Were relative retention times (RRT's) within + 0.06 RRT units of the standard?

Did compound 'épectra meet specified EPA "Functional Guidelines” criteria? /{-

Were chromatogram peaks verified and accounted for?

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

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

ANIA

Were the major ions (> 10 percent relative intensity) in the reference spectrum

evaluated in sample spectrum? e
Were relative intensities of the major ions within + 20% between the sample and the L
reference spectra? /
Did the raw data indicate that the laboratory performed a library search for all |
required peaks in the chromatograms (samples and blanks)? e

Field duplicate pairs were identified in this SDG.

Target compounds were detected in the field duplicates.

Field blanks were identified in this SDG. L‘

Target compounds were detected in the field blanks.

SVOA-SW_2.wpd version 2.0



METHOD: GC/MS BNA (EPA SW 848 Method 8270)

A. Phenol**

P. Bis(2-chloroethoxy)methane

VALIDATION FINDINGS WORKSHEET

B. Bis (2-chloroethyl) ether

EE. 2,6-Dinltrotoluene

TT. Pentachlorophenal**

Ill. Benzo(a)pyreno**

C. 2-Chlorophenol

Q. 2,4-Dichlorophenol**

FF. 3-Nitroaniline

UU, Phenanthrene

JJJ, Indene(1,2,3-cd)pyrene

D. 1,3-Dichiorobenzene

R. 1,2,4-Trichlorobenzene

S. Naphthalene

GG. Aconaphthene**

1 W. Anthracene

KKK. Dibenz(a,h)anthracene

£, 1,4-Dichlorobenzene**

HH. 2,4-Dinltrophenol*

WW., Carbazole

LLL. Benzo(g,h,i)perylene

F. 1,2-Dichlorobenzene

T. 4-Chloroaniline

I. 4-Nitrophenol*

XX, Dl-n-butylptithalate

4}
vl

MMM, Bis(2-Chlorolsopropyljether

Q. 2-Methylphenol

U. Hexachlorobutadlene**

V. 4-Chloro-3-methylphenol**

JJ. Dibenzofuran

YY. Fluoranthena**

NHNN. Anliine

KK. 2,4-Dinitrotoluene

zz. Pyrene

000. N-Nitrosodimethylamine

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

l. 4-Methylphenol

W. 2-Methylnaphthalene

LL. Diethytlphthalate

AAA, Butylbenzylphthalate

PPP, Benzolc Acid

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

X. Hexachlorocyclopentadiene*

Y. 2,4,6-Trichlorophenol**

MM, 4-Chlorophenyl-phenyl ether

BBB. a,a'-chhlorobenzldina

QQQ. Benzyl alcohol

NN. Fluorene

CCC. Benzo(a)anthracene

RRR. Pyridine

K. Hexachloroethane

L. Nitrobenzene

Z. 2,4 6-Trichlorophenol

00. 4-Nitroaniline

| pDD. Chrysene

S$&S. Benzidine

AA. 2-Chloronaphthalene

PP. 4,6-Dinitro-2-methylphenol

. | EEE. Bis(2-ethylhexyl)phthalate TTT. :
M. Is?phorone BB. 2-Nitroanlline QQ. N-Nitrosodiphenylamine (1)** ‘| FrR. Di-n-octylphthalate** uuu.
N. 2-Nitrophenol** CC. Dimethylphthalate ﬁR. 4-Bromophenyl-phonyleihar GGG. Benzo(b)tluoranthene VVV,
0. ZA-Dlmelhylpho;lol DD. Acenaphthylene SS. Hoxachlorobanz‘qna = HHH. ‘Bonzn(k)fluoranlhena www,

COMPNDL2S




"VALI DATION FINDINGS WORKSHEET
Continuing Calibration

LDC #_|S 25 2a90

sDG #__\ @¥16/re0 )
METHOD: GC/MS BNA (EPA SW 846 Method 8270)

Page:._ / of /

Reviewer:
2nd Reviewer:

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

: Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument?
Were percent differences (%D) and relative response factors (RRF) within methed criteria for all CCC's and SPCC's ?
Were all %D and RRFs within the validation criteria of <25 %D and 20.05 RRF ?

Finding %D Finding RRF
# Date Standard 1D Compound (Limit: <25.0%) (Limit: >0.05) Associated Samples Quatlitications
7z ol [ cav J 194 \— 4 Iud /A
vy R 371G R v
Az job] eV R, 2 6.4 t—v dq4 A WA
b O a8 4y-3 Yy L

CONCAL.2s




LDC #:_|S% 22 Aok . VALIDATION FINDINGS WORKSHEET
SDG #:_\@ (ﬂ'l(p/:\-é—czl Laboratory Control Samples (LCS)

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 LCS required?
YN/ N/A

Were the LCS/LCSD percent recoveries {%R) and the relative percent differences (RPD) within the QC limits?

Page: __L/of ___Z

Reviewer:

2nd Reviewer: ___ |

LCS LcsD
# Date LCS/LCSD ID Compotnd %R (Limits) ] %R (Limits) "APD (Limits) Assoclated Samples

Qualifications

—

LcS —o2200 | R 22.% (H0-\30) \—~ 1

Jud/P

]

(

(
(
(
(
{

)
)
)
)
}
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

_— ] ~] =] ~mfm] = ~]~] ~ ]~~~ ~]~] ~}~] ~ ]|~~~} ~)—~ ] -~
—_~ o~ ~] ~ ~] =~~~ ~ |~ ~|~|~f~] ~{]~] ~| ]~} ~]~|=]| |
— ] ar | ] | | =~ ~ ]|~~~ ~ [~~~ ~ ]|~ ~]|—

—l ] e} ] | = |~ =[]~~~ ]~ ]| -

{
{
(
{
{
{
{
{
{
{
(
{
(
(
(
(
(
({
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LDC #:_IS 3% 2 Adb. VALIDATION FINDINGS WORKSHEET . Page__of
SDG #: . \UB 7L Aree - Field Duplicates , Reviewer:____ /7
S .. : ) o 2nd reviewer:__y.
METHOD: GC/MS BNA (EPA SW 846 Method 8270)
Y JN NA Were field duplicate pairs identified in this SDG? .
Y/N N/A Were target compounds identified in the field duplicate pairs? '
l . Concentration ( ““h’“"\()/ ﬁ 5‘(3
Compound | . 3 2 ) 'RPD -
R © | >3 19 19
& 5.9 3.7 29
" . i . ) "
Concentration ( )
. t
Compound RPD
. Concentration ( }
. Compound RPD
Concentration ( )
Compound RPD

FLDUP4.2S



LDC #: S>3 2A% VALIDATION FINDINGS WORKSHEET Page:_ / of 7 _
sDG #:_J & WL fr&e] Continuing Calibration Results Verification Reviewer:

2nd Reviewer:__ s

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

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. RRF - RRF)/ave. RRF
RRF = (AJ(C.)/(A)(C)

Where: ave. RRF = initial callbration average RRF
RRF = contihuing calibration RRF
A, = Area of compound,

C, = Concentration of compound,

A, = Area of assoclated Internal standard -
C, = Concentretion of internal standard

# Standard iD

Calibration
Date

Compound (Reference Internal
Standard})

1 (R4

] vLJ ol

Average RRF
(initlal)

Reported

Recalculated
—_————

Reported

Recalculated

RRF
(cC)

RRF
(cc)

%D

%D

1} — =l
P)aenel 1st internal standar

- 010D

WS 3202

(e

W %234

\(- %3

TR e e sahdarc)

0-1%21%

v HYBHo

o\

4.02941%

W, D

PN YA A

1. 2Ly A

6.4 O\

0. %0

24 L S

247G

Pentachlorgphenal {4th internal standard)

0. 09234

.0 0>}

0.0y

A 3. 00800

5.0

; IR =t AME AR wa
_‘:* eate th'n\amal standard)

0. 27280

0.L®S |}

V.LE

o.’ﬁqz'ﬂl-ﬂ

o.%4 5

v;l“"\- Vk—‘."'] CANIETY .
w {6th Interns} standard)

. ooz

ol 1A

)vbjlgjﬁ/

2. $92 69

5.59%

2 ) Phenol (1st Internal slandard)
Naphthalene (2nd internal standard)
Fluorene {3rd internal standard)

Pentachloropheno! {4th internal standard)
Bis(2-ethylhexyl)phthalate (Sth internal standard)
Berzo(alpyrene (6th internal standard)
3 Phenol (1st Internal standard)

Naphthalene (2nd internal standard)

Fiuorene (3rd Internal standard)

Pentachloropheno! (4th Internal standard)
Bis(2-ethythexyl)phthalate (5th interna standerd)

Benzo(a)pyrene (6th Internal standard)

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

CONCLC.28



LDC #: 315 Y £y

VALIDATION FINDINGS WORKSHEET
sDG #:_ )@ Wlo /A—E:-Cl)

Page /
Initial Calibration Calculation Verification

Reviewer: ﬁ
2nd Reviewer:__ X

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

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

following calculations:

RAF = (A)(C.)/(A.)(C)
average RRF = sum of the RRFs/number of standards

A, = Area of compound, A,
C, = Concentration of compound, C,
X =

Area of associated internal standard
Concentration of Internal standard

%RSD = 100 * (S/X) S = Standard deviation of the RRFs, Mean of the RRFs
Reported Recalculated Reported Recalculated Reported Recalculated
Callbration RRF RRF Average RRF | Average RRF %RSD %RSD
# Standard ID Date Compound (Reference Internal Standard) ( =.5 std | ( 2.5 std) (Initlal) (initial)
1 \cA L. ’”'L{ ,Otn #enoﬂ1minler:a;§a:fi‘rar7cl)1 1073 |-me3 %47 \- 3;(,7 b.l_\ L&’
ana (2nd internal standargL © | o.\ U o \»2%n o- (52 o ]4’ .0
B standar ©v.A1PD ©.q1¥ 1. oGS {rols ns s
o (4thglemal standard) o, \os g;Lo( 6. A% 0.0 2.5 2L >
| B Ygﬂ\terna] standard) v. LI a_,(,(,aL 6..%% ©.L2% 3.0 ;J,
DAR Démlnterr&mw \ - oy y cosH 1e7 \-lo7 .5 e
2 Phenol (st internal standard) .
Naphthalene (2nd internel standard)
Fiuorene (3rd internal standard)
Pentachlorophenol (4th internal standard)
Bis(2-ethylhexyl)phthalate (5th internal standard)
Benzo(a)pyrene (6th internal standard)
3 Pheno! (1st internal standard) .
Naphthalene (2nd Internal standard)
Fluorene (3rd internal standard)
Pentachiorophenol (4th internal standard)
Bls(2-ethylhexyl)phthalate (Sth internal standard)
Benzo(a)pyrene (6th internal standard)

Comments: Refer to Initial Calibration findings worksheet for list of qualmcatlons and a assoclated samples when repotrted results do not ag ree within 10.0% of the

recalculated results.

INICLC.2S




VALIDATION FINDINGS WORKSHEET
Surrogate Results Verification

Page: /_of /

Reviewer: 7
2nd reviewer: 3

LDC #: \S>>2 A%
sDG #: 3 QRTb dwet

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

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation:

Where: SF = Surrogate Found
SS = Surrogate Spiked

% Recovery: SF/SS * 100.

" Sample ID: &)

Percent - Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated | Ditference
Nitrobenzene-d5 1559 Ws< %, ¥ ) v &
2-Fluorobiphenyl ' 159 A3%9.4 ' bou} bo.4
Terphenyi-di4 vssh L14.¢ 429 quY
Phenol-d5 233,77 S22 I A
2-Fluorophenol 2 %% i 149 L’ L ‘! o L‘-{- 0 ;
2,4,6-Tribromophenol 23% "P 208 ' 1 0.4 a0 '4 '
2-Chlorophenol-d4 2%%"7 . 4ot l_pO. k) LU.3
'1,2-Dichlorobenzene-d4 1s3% N A gb ' . 0.9
‘Sample ID:
Percent Percent
Surrogate Surrogate Recovery ~ Recovery Percent
Spiked Found Reported Recalculated Difference
Nitrobenzene-dS
2-Fluorobiphenyl '
|| Terphenyl-di4
Phenol-d5
2-Fluorophenol
2,4,6-Tribromophenol
2-Chlorophenol-d4
1,2-Dichlorobenzene-d4
Sample ID:
_ Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference
‘Nitrobenzene-d5
2-Fluorobiphenyl
Terphenyl-d14
Phenol-d5
| 2-Fluorophenol
_ 2,4,6-Tribromophenol
2-Chlorophenol-d4
1 ,2-Dichlorobenzane-d'4

SURRCALC.2s



LDC #: 1S 3 > 242 ' VALIDATION FINDINGS WORKSHEET : - ‘ Page: / of /.
sDG #: .\ @16 ISNQ-L Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer: E

2nd Reviewer:

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

The percent recoveries (%R) and Relative Percent leference (RPD) of the matrix. splke and matrix spike dupltcate were recalculated for the compounds idenﬂﬂed
below using the following calculation:

% HBCOVBly = 100 * (SSC - SC)/SA Where: 8S8C = Spiked sample concentration . SC = Sample concentation
SA = Splke added

RPD = | MS - MSD | * 2/(MS + MSD) MS = Matrix spike percent recovery MSD = Matrix spike duplicate percent recovery __
MS/MSD samples: __ & & b

Splke Sample Spiked Sample Matrix Splke Matrix Spike Duplicate MS/MSD
Add Concentration Concentration . o
Compound ( v\a’,‘ rkp\) Iz ( s Percent Recovery Parcent Recovety RPD
. . MS MSD —f—J . MS - (IdISD Reported ‘ Recale. Reportad Recale, Reported Recalculated

1,4-Dichloroberzene ¥~ || (&% 1S D \o Z 0.7 W I N s1.v <.’ 1. > 23,3
N-Nitroso-dinpropylamine v | 1€~ 2% | 57 2 %\ 1o |l g2 [$529 1. | LA | 23,9
1,24-Trichlorobenzene ¢~ | < 1> \o -1 1.2 44 La.9 < Lo S 9. L .0
4-Chioro-8-methylphenal ‘ ' T
Acenaphthene
A-Nitrophench
2,4-Dinltrotolusne
Pentactiorophenol v~ 170 13 209 123\ 1\ Wl |0 \ \0) 1< 2 i<, 2—
Pyrene

Comments: Refer to Matrix Spike/Matrix Spike Buplicates findings worksheet for list of qualifications and associated samples when regorted results do not agree within
10.0% of the recalculated results.

MSDCLC.28



LDC #:_|S 53 2A2Y | VALIDATION FINDINGS WORKSHEET =~ | Page: 7 of_/
SDG #: Maboratorv Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer:
X - 2nd Reviewer:

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

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

% Recovery = 100 * (SC/SA Where: SSC = Spike concentration
SA = Spike added

RPD = | LCS - LCSD | ¥ 2/(LCS + LCSD) LCS = Laboratory control sample percent réco(/ery LCSD = Laboratory control sample duplicate percent recovery

LCS/LCSD samples: LeS ~ 12200

Splke ) Spike LCS LCSD LCS/LCSD
Added Concentration
Compound ( wy \\“3, ) ('v\b \\< o), Percent Recovery Percent Recovery RPD
LCS VLCSD LCS (I).CSD Reported Recale. . Reported Recale. Reported Recalculated

Phenof : o [ : ‘ P 4
2-Chlorophenal ) /
1,4-Dichlorobenzene P N A n\ VA A v 1\
N-Nitroso-di-n-propylamine s6 1 a9 . | $1. -1 5.7} '
1,2,4-Trichlorobenzene \(\a J S\.% A\/ >y kXo /
4-Chiloro-3-methylphencl

Acenaphthene - / .
4-Nitrophenol . /
24-Dinltrotoluene ' ' . : e ) /

Pentachlorophenot st N P 119 NA&A ns 3 < N /

Pyrene ) /

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported
results do hot agree within 10.0% of the recalculated resulits.

LCsCLC.28



LDC #:_\s33¥A2b
SDG #: 169 j(o}.wco—l/

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

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

YN NA
Y/ N _N/A

S

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

Page:_ 7 of/

Reviewer: 75
2nd reviewer: £ _

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

Concentration = (A )(1,}(V)}{DF){2.0)

Example:

(AJ(RRF)(V,)(V) (%S) .
A, = Area of the characteristic ion (EICP) for the Sample I.D. 4% \ . D\ \(A&V\Z o] ( a, ‘/\> amfnercra
compound to be measured v
A, = Area of the characteristic ion (EICP) for the specific
internal standard .
[ =  Amount of Internal standard added in nanograms Conc. = ( |lpag2L }( 2~ ) z ) 1ooOy )
(ng) ( X X X X )
\io
v, = Volume or weight of sample extract in millifiters (mi) 245 %90 7 5d.
or. grams (g).
v, = Volume of extract injected in microliters (ul) 50 l
V, = Volume of the concentrated extract in microliters (ul) ‘A% \‘X
Df = Dilution Factor. )
%S = Percent solids, applicable to soil and solid matrices
only.
2.0 = Factor of 2 to account for GPC cleanup
Reported Calculated
Concentration Concentration
# Sample ID Compound { } (. : ) Qualitication

RECALC.2S



LDC #: 15332A3 VALIDATION COMPLETENESS WORKSHEET Datezm

SDG #:JO76/JQ01 Level IH/1V Page:_10of /|
Laboratory:_Analytical Resources, Inc. Reviewer: EZ
2nd Reviewer:_#

METHOD: GC Polychlorinated Biphenyls (EPA SW 846 Method 8082)

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
. Technical holding times '\k Sampling dates: ‘/ -~ 2/?4F /D}o
Il. | GC/ECD Instrument Performance Check ~
Ill.__{ Initial calibration A
IV. | Continuing calibration /l (‘/\/ A-
V. |Blanks A
VI. | Surrogate spikes ,/ WSy e R Pl W
VII. | Matrix spike/Matrix spike duplicates A_
VII. | Laboratory control samples Sw
IX. | Regional quality assurance and quality control N
Xa. | Florisil cartridge check N A T m,( Jroo—
Xb. | GPC Calibration N N \
XI. | Target compound identification A—
XIl. | Compound quantitation and reported CRQLs CW
XIil. | Overall assessment of data A
XIV. | Field duplicates Ny D=18414
XV. | Field blanks N
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Level IV validation
1 LDW-SC8-8-10** 11 [LDW-SC19-9-11.9** 21 |LDW-5C49-6-8** 31
2 LDW-SC8-8-10DL** 12 |LDW-SC49-8-10 22 |LDW-SC20-8-10 32
3 LDW-SC10-6-8 13 [LDW-S$C21-10-11.3 23 |LDW-SC20-8-10DL 33
4 LDW-SC12-6.7-8.7 14 |LDW-SC23-6-8 24 [LDW-SC19-9-11.9MS 34
5 LDW-SC14-6-8.7 15 |LDW-SC23-8-10.2** 25 |LDW-SC19-9-11.9MSD 35
6 LDW-SC14-6-8.7DL 16 |LDW-SC25-8-9.1 26 36
7 LDW-SC14-10-11 17 [LDW-SC28-12-12.6 27 37
8 LDW-SC15-8-10 18 |LDW-SC33-8-10 28 38
9 LDW-SC19-6-7 19 [LDW-SC201-8-10 29 39
10 | LDW-SC19-6-7DL 20 |LDW-SC41-6-7.9 30 40




LDC#_\S3>2-A>
SDG #: \ouo/\swl

VALIDATION FINDINGS CHECKLIST

/ GC ____ HPLC

Page:_/ of_#
Reviewer:

2nd Reviewer: ;af

Did the laboratory perform a 5 point calibration prior to sample analysis?

Was a linear fit used for evaluation? If yes, were all percent relative standard
deviations (%RSD) < 20%%?

Was a curve fit used for evaluation? If Yes, what was the acceptance criteria
used?

Did the initial calibration meet the curve fit acceptance criteria?

Were the RT windows properly established?

HRNINGIEAbrato 2
What type of continuing calibration calculation was performed? %D or
%R

\

Was a continuing calibration analyzed daily?

Were all percent differences (%D} < 15%.0 or percent recoveries 85-115%7

Were all the retention times within the acceptance windows?

) ? 5
412 f 25 £ e 3 =

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

bS

|[Was a method blank analyzed for each matrix and concentration?

Was there contamination in the method blanks? If yes, please see the Bianks
validation completeness worksheet.
et ST e R =7

Were all surrogate %R within the QC limits?

If the percent recovery (%R) of one or more surrogates was outside QC limits, was
a reanalysis performed to confirm %R?

rformed to confirm %R?
= T

Were a malrix 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.

Was a MS/MSD analyzed every 20 samples of each matrix?

Were the MS/MSD percent recoveries (%R) and the relative percent differences

Was an L.CS analyzed for this SDG?

Was an LCS analyzed per extraction batch?

GC / HPLC-SW.IV new



LDC #: 1\ X
N

) VALIDATION FINDINGS CHECKLIST Page:_‘bf_z‘
SDG #: (=)

o) Reviewer:_ 5

2nd Reviewer:___ x4 -

| Validation Area Yes | No | NA Findings/Comments

within the QC limits?

RSO

Were the retention times of reported detects within the RT windows? u-._

‘ Were the LCS percent recoveries (%R) and relative percent difference (RPD)

Were compound quantitation and CRQLs adjusted to reflect all sample difutions
and dry weight factors applicable to level IV validation?

Were field duplicate pairs identified in this SDG?

Were target compounds idetected in the field duplicates?

Were field blanks identified in this SDG? : yd |-

Were target compounds detected in the field blanks?

GC / HPLC-SW.IV new



METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082)

VALIDATION FINDINGS WORKSHEET

A. alpha-BHC {. Dieldrin Q. Endrin ketone - Y. Aroclor-1242 GG.
B. beta-BHC J. 4,4DDE R. Endrin aldehyde Z. Aroclor-1248 HH.
C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 I
D. gamma-BHC L. Endosulfan il T. gamma-Chlordane BB. Aroclor-1260 JJ.
E. Heptachlor M. 4,4.DDD U. Toxaphene CC. DB 608 KK.
F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DD. DB 1701 LL.
G. Heptachlor epoxide 0. 4,4-DDT W. Aroclor-1221 EE. MM,
H. Endosulfan i P. Methoxychlor X. Arocior-1232 FF. NN.

Notes:

C:docs\Work\Pesticides\COMPLST-3S.wpd




LDC #: % A3 VALIDATION FINDINDS WORKSHEET Page:_ /of /.
sDG#_MolLk [Je0] Surrogate Recovery Reviewer:
2nd Reviewer:___»«
" METHOD: GeC HPLC
Are surrogates reqmred by the method? Yes_____orNo_ .
ase see qualifications below for all questions answered "N*, Not applicable questions are identified as "N/A".
N/A Were surrogates spiked into all samples and blanks?
/A Did all surrogate recoveries (%R) meet the QC limits?
Sample Detector/ Surrogate
# 1D Column Compound %R (Limits) Qualifications
b wok _spechy i | Temx 4.2 (So -0 )| %o ewAr DX D\
s ( )
( )
VO I Do Do ( s0-\S© ) " oA Div
( )
{
|4 Y, TCMX 2.9 (P -1S0O ) J\T\H e
{ )
( )
2| ' TN ¥ us.% (o~\so 1| wo ©wsL ®F Dy
( )
: ( )
» v T ¥ 6.\ ( sp-wsv [ JuNf¢
' <
( )
( )
(
( )
( )
4 ( )
Surrogate Compound Surrogate Compound Surrogate Compound Surrogate Compound
A Chlorobenzene (CBZ) G Octacosane M Benzo(e)Pyrene S 1-Chloro-3-Nitrobenzene
B 4-Bromofluorobenzene (BFB) H Ortho-Terphenyl N Terphenyl-D14 T 3 4-Dinitrotoluene
[+ a,a,a-Trifluorotoluene | Fluorobenzens (FBZ) O Dscafluorobipheny! (DCB) U Tripentyltin
9] Bromochlorobensgne N n-Triacontane _P 1-methvinaphthalene V. Tri-n-propvitin
E 1,4-Dichlorobutane K Hexacosanse Q Dichloropheny! Acetic Acld (DCAA) w Tributyl Phosphate
3 1,4-Difluorobenzene (DFB) L Bromobenzene R 4-Nitrophenol X Triphenyl Phosphate

SURNew.wpd




LDC#AS >3 2A3 VALIDATION FINDINGS WORKSHEET : Page:_7 of /

spG# V0L /y8o) Laboratory Control Samples (LCS) Reviewer:
' : 2nd Reviewer:
METHOD: __,eci HPLC
se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A",
N/A Were a laboratory control samples (L.CS) and laboratory control sample duplicate (LCSD) analyzed for each matrix in this SDG?

Y N/A Were the LCS percent recoveries (%R) and relative percent differences (RPD) within the QC limits?

vel IV/D Only
Y| N N/A Was an LCS analyzed every 20 samples for each matrix or whenever a sample extraction was performed?

Lcs LCSD
# LCSA.CSDID Compound %R [Limits) %R {Limits) RFD {Limits) Associated Samples Qualifications

LS 012100 v uq.\ JOSHABST 22, 3 Auwld /e
™7 A ' T

)

b=
L=

e~~~} ~ |~~~ ~]~|~F~~~~F 1K~
'vvvvvvvyvvvvvvv./vvvvwwg

e l~]l~l~l~|l~l~l~IKlI~]~|l~} 1~~~ 1~~~
Dl R PPN N P N NI RPN | D UGS RO RN AT RN N S e B A B el el
il ~ |~ ]|~~~ ~]|~ =}~~~ ~ K~~~ |~ |
L |-l -]}~~~ I~~~

LCSNew.wpd




IDC# 1S > 2A32
sDG#_\ Pk Heo!

e

METHOD: ___GC __ HPLC

VALIDATION FINDINGS WORKSHEET
Compound Quantitation and Reported CRQLs

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

vel IV/D Only

Were CRQLs adjusted for sample dilutions, dry weight factors, etc.?
Did the reported results for detected target compounds agree within 10.0% of the recalculated results?

Page: /:)f__

Reviewer: 2
2nd Reviewer: _ &

% &PD Bt cohumm

# Compound Name Finding Associated Samples Qualifications
2% 1A - \ AN dadedd
note ! BB | fer b has l07% RED BT cdbmn [( 0insd)

Comments: _See sample calculation verification worksheet for recalculations

COMQUANew.wpd



LDC#_ | S22 A3
sDG#_3 07k [1&0]

METHOD: __ GC __ HPLC

VALIDATION FINDINGS WORKSHEET
Compound Quantitation.and Reported CRQLs

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

Were CRQLs adjusted for sample dilutions, dry weight factors, etc.?
Did the reported results for detected target compounds agree within 10.0% of the recalculated results?

Page: _Zof >~

Reviewer:

o B
2nd Reviewer: _ &

Associated Samples

# Compound Name Finding Qualifications
AN _©® srcccded ool Yavee \ LN
2 3 s NA
AR &8 3 Y 9 NA
o Y 2> hA-

Comments: _See sample calculation verification worksheet for recalculations

COMQUANew.wpd



LDC #_ \S »>»2 A3 VALIDATION FINDINGS WORKSHEET page: _/of /
sDG#_4 Ok [A&0] Overall Assessment of Data Reviewer:

2nd Reviewer:  «

METHOD: __ GC __ HPLC

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

Allrgvailable information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data.

N/A Was the overall quality and ysability of the data acceptable?
# Compound Name Finding Assaciated Samples . Qualifications
AR BB =p ceeded e_&@«wd; \ | B/ A

AN _oregt Moowe dod ‘ ' > R /A
B® < ceeded C«Q?amavc, 5 /A

AN ot Aooue L ¢ /A
A AN~ <teeadid ¢l Res e 9 /A

N exeer] avove Arluled — o B/ A

=) e ceeded R ’-Qavxégc. 2 /A
M exogt above Al e 2% /A

Comments:

OVRNew.wpd



LDC#_| S»» A3 VALIDATION FINDINGS WORKSHEET - - . pager_/ _/__
SDG #;_3 0] 38O - Initial Calibration Calculation Verification o _ Reviewer: ,Qy

2nd Reviewer:_ &—
METHOD: GC AP-LC
P

The calibration Factor (CF), average CF, and percent relatlve standard deviation (%RSD) were recalculated for the compounds identified below using the following
calculations:

CF=AIC . ‘ A = Area of compound,
average-CF = sum of the CF/number of standards C = Concentration of compound,
%RSD =100 * (8/X) ) S = Standard devlation of the CF
X = Mean of the CFs
Calibration ) CF CF. Average CF Average CF . )
# Standard 0 Date COmpound L (AP std) (W Pstd) . (lnltlal) . ({initial) - %RSD %RSD
1| 1AL tlel | vage | ol |0V |lo.v1g o\31S f (Sev |-y
‘ RT%-9
2 =B~%S Yl O . 0. 1249 | 01249 0:\280 o-\2%0 (. \|.=1 W\~
3
4

Comments Referto Initial Calibratron findings worksheet for list of qualifications and assomated samgles when regorted results do not agree within 10.0% ofthe recalculate
results,

N~ caD



LDC#: ]{57“;'2/#\—3 :

Lof £
sbe#_ Jdoll ['_\QOI

Reviewer:
.2nd Reviewer._¢ -

VALIDATION FINDINGS WORKSHEET - - Page:
Continuing Calibration Results Verification '

METHOD: GC HPLC,

The percent difference (%D) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalcu|ated forthe compounds identified below
using the following calculation: .

"% Difference = 100 * (ave, CF - CF)/ave. CF Where:  ave. CF = inltlal calibration average CF
CF = A/C CF = continuing callbration CF
A = Area of compound
C = Concentration of compound
—Reported _Recalenlated .M Recaleulated |
Calibration Average CF(lcal)/ CF/Conc. CF/Conc. %D %D
Standard ID Date Compound CCV Conc, ccVv cCcv .
Cav 101\0 ‘7\\“!{09 Nwo — | TR -5 s20 aa. | AL - - -
ZB35 Y wsp. ] 4<B. 7 Y. > ¢ >
coN K0P 7’\‘1]0‘- \\( \ 5%\ 4sy.) 4.4 1Y
v {4l Yug. | W2 Wy
cev _zed | 1)1 ot \ \ KLY 4ot 2.4 o
cev 199< | ool | | s %% 355 ) 1
] J s, %o,y < S

recalculated results

Comments: Refer to Continuing. Cahbra’uon fmdmgs worksheet for list of guahf cahons and associated samples when reponed results do not agree within 10.0% of the

CONCLC.18




LDC #:_[5 % 224>

sDG#_Jb1lk/igo

METHOD:/(GC/____ HPLC

VALIDATION FINDINGS WORKSHEET

Surrogate Results Verification

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation:

% Recovery: SF/SS * 100

Sample ID: 4 !

Where:

SF = Surrogate Found
88 = Surrogate Spiked

Page:_ ~of ~
Reviewer: /o
2nd reviewer:_dt___

Surrogate Surrogate Percent Percent Percent
Surrogate Column/Detector Spiked Found Recovery Recovery Difference
‘Reported .Recalculated
P
TLMK i 40 LA 2113 ¥ L% o
Py, B35 "o 12777 0. 127 127
Sampile ID:
Surrogate Surrogate Percent Percent Percent
Surrogate Column/Detector Spiked Found Recovery Recovery Ditference
Reported Recalculated
Sample ID:
Surrogate Surrogate Percent Percent Percent
Surrogate Column/Detector Spiked Found Recovery Recovery Difference
Reported Recalculated

SURRCALCNew.wpd



LDC# (S>3 2 A3
sDG #_\ Ok /JQO )

METHOD:

using the following calculation:

P

_"GC __HPLC ’
The percent recoveries (%R) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below

%Recovery = 100 * (SSC - SC)/SA

RPD =(({SSCMS - SSCMSD} * 2) / (SSCMS + SSCMSD))*100

Where

VALIDATION FINDINGS WORKSHEET

Matrix Spike/Matrix Spike Duplicates Results Verification

8SC = Spiked concentration
SA = Spike added
MS = Matrix spike percent recovery

8C = Sample concentration

MSD = Matrix spike duplicate percent recovery_

/ e

Page._ “of "~

Reviewer:

2nd Revixer:_(

MS/MSD samples: ')_s.\f-\- %/
‘ Spike Sample Spike Sample Matrix spike Matrix Spike Duplicate MS/MSD
Compound { for dyl\) \E:J 6‘1,) Czoncen\ o Percent Recovery Percent Recovery RPD
MS N \«SD i 7 MS 1 MSD Reported Recalc. Reported Recalc, Reported Recalc.
Gasoline (8015)
Diesel (8015)
| Benzene (8021B)
Methane (RSK-175)
2,4-D (8151)
Dinoseb (8151)
Naphthalene (8310)
Anthracene (8310)
HMX (8330)
2,4 ,8-Trinitrotoluene (8330)
Arodo ¢ \2&0 A6 A% A% \2- ik -0 ez k2:> ||710.77 |07 12 \2]

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within
10.0% of the recalculated results.

MSDCLCNew.wpd




LDC #: L—Cﬁ_"_‘ A3 VALIDATION FINDINGS WORKSHEET Page:_"_ ot/
soc#__\olb [ JQO)Laboratorv Control Sample/l.aboratory Control Sample Duplicates Results Verlflcat|on Reviewer: 22
2nd Reviewery

METHOD: GC __HPLC

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the
compounds identified below using the following calculation:

%Recovery = 100 * (SSC - SC)/SA Where  SSC = Spiked concentration SC = Sample concentration
SA = Spike added
RPD =(({SSCLCS - SSCLCSD} * 2) / (SSCLCS + SSCLCSD))*100 LCS = Laboratory Control Sample percent recovery LCSD = Laboratory Control Sample duplicate percent recovery
LCS/LCSD samples;___ LS = ©\W0 L
Splke Sample Spike Sample LCS LCsD LCS/LCSD
Compound L:;)d\ 2 ) =g%°(\«( ) jgnt\:t?;\ Percent Recovery Percent Recovery RPD
v v [*4
LCS LCSD o LCS LCSD Reported Recalc. : Reported Recalc, _Reported Recalc.

Gasoline (8015)

Diesel (8015) j

Benzene (8021B)

Methane (RSK-175)

2,4-D (8151)

Dinoseb (8151)

Naphthalene (8310)

Anthracene (8310)

HMX (8330)

2,4,6-Trinitrotoluene (8330) |

Model{ VLD \OZ VA O 0.7 A L j.‘-’\.f} 1 17 \ N oA —

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of quahf cations and associated samples when reported
results do not agree within 10.0% of the recalculated results.

LCSCLCNew.wpd



LDC #_(\S%%2 /2 VALIDATION FINDINGS WORKSHEET Page: / of/_
SDG #_ Aok / RIS : Sample Calculation Verification Reviewer:
2nd Reviewer:
METHOD: { % HPLC
Y AN NA Were all reported results recalculated and verified for all level IV samples?
N N/A Were alt recalculated results for detected target compounds within 10% of the reported results?
Concentration= (AYFV)(Df) Example:
(RF)Vs or Ws)(%S/100)
Sample ID, AF \ Compound Name _ 26 O
A= Area or height of the compound to be measured
Fv= Final Volume of extract o
Df= Dilution Factor M
RF= Average response factor of the compound Concentration = \bo3, 3¢ x S
In the initial calibration : . p
Vs= |nitial volume of the sample 7s. ‘f
Ws= Initial weight of the sample -
%S= Percent Solid .
= ey ey
Reported Recalculated Results
# Sample ID Compound Concentrations Concentrations Qualifications
{ ) { )

Ao ol v = |0\ 5650 *x 8D = \3585, 4

L5 D ¥ 04280

Arvoded Vo -) HZ XS < 12,8B8.64 4| bl LI 4 15BY. PoD

> 3

= oz, 257

Comments:

SAMPCALew.wpd




LDC #.__15332A19 VALIDATION COMPLETENESS WORKSHEET Date:_¥ / g/ 0b

SDG #:___JO76/JQ0% Level II/1V Page:_[of /
Laboratory;_Analytical Resources, Inc. Reviewer.___ 7
2nd Reviewer: I

METHOD: GC/MS Trbuty-tin (Krone) /@=n 8>~ S1u

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

Validation Area Comments
I, Technical holding times A Sampling dates: > \§ —» > \Zﬂo d
Ii. | GC/MS instrument performance check D
1l _| Initial calibration A M
IV. | Continuing calibration / [ ('A/ A
V. | Blanks A
V1. | Surrogate spikes A
Vil. | Matrix spike/Matrix spike duplicates A
VIil. | Laboratory control samples / 2,2 M\ A L CS
1X. | Regional Quality Assurance and Quality Control N
X. | Internal standards Sw
X! | Target compound identification A Not reviewed for Level Il validation.
XIl. | Compound quantitation/CRQLs A Not reviewed for Level Ill validation. .
XM, | Tentitatively identified compounds (TICs) N Not reviewed for Level lIf validation. “o'\” e Po—( -!-e,zj‘
XV, | System performance A Not reviewed for Level Il validation. l
XV. | Overall assessment of data A
XVI. | Field duplicates J}
XVII. | Field blanks I\/
Note: A = Acceptable ND = No compounds detected D= Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validateg §amples: * ndicates sample underwent Level IV validation
L4
1 |Low-sc25-8.9.1 11 |- b1 oG 21 31
2 LDW-SC25-8-9.1DL** 12 22 32
éf LDW-SC28-12-12.6 13 23 33
4 | LDW-SC28-12-12.6DL 14 24 34
5 LDW-SC25-8-9.1MS 15 25 35
6 LDW-SC25-8-9.1MSD 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40

MooV 7n_

15332A19W.wpd



LDC#_ S>> A VALIDATION FINDINGS CHECKLIST Page:_/ of =
SDG#._ 107k Reviewer: E
2nd Reviewer:

Method: Semivolatiles (EPA SW 846 Method 8270C)

Validation Area Yes | No | NA Findings/Comments

All technical holding times were met.

Cooler temperature criteria was met.

Waere the DFTPP performance results reviewed and found to be within the specified /
criteria?

ed within the 12 hour clock criteria?

Did the laboratory perform a 5 point calibration prior to sample analysis? /

Were all percent relative standard deviations (%RSD) and relative response factors
(RRF) within method criteria for all CCCs and SPCCs?

Was a curve fit used for evaluation? -~

Did the initial calibration meet the curve fit acceptance criteria of > 0.9907 -

Were all percent relative standard deviations (%RSD) < 30% and relative response A L~

Was a continuing calibration standard analyzed at least once every 12 hours for
each instrument?

Were all percent differences (%D) and relative response factors (RRF) within
method criteria for all CCCs and SPCCs?

Were all percent differences (%D) < 25% and relative response factors (RRF) >
0.057

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

N ANANEANY

Was a method blank analyzed for each matrix and concentration?

Was there contamination in the method blanks? If yes, please see the Bianks P
validation completeness worksheet. pd

\

Were all surrogate %R within QC limits?

If 2 or more base neutral or acid surrogates were outside QC limits, was a T
reanalysis performed to confirm %R?

If any %R was less than 10 percent, was a reanalysis performed to confirm %R?

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.

Was a MS/MSD analyzed every 20 samples of each matrix?

RPD) within the QC limits?

/
Were the MS/MSD percent recoveries (%R) and the relative percent differences /

Was an LCS analyzed for this SDG?

SVOA-SW_2.wpd version 2.0



LDC# LS > > 2 A\F VALIDATION FINDINGS CHECKLIST Page:_’_’of_
SDG# 3676 J38eT Reviewer:__/

2nd Reviewer: Vi
Validation Area Yes | No | NA Findings/Comments
Was an LCS analyzed per extraction batch? /
Were the LCS percent recoveries (%R) and relative percent difference (RPD) within | _—
the QC limits?

Were performance evaluation (PE) samples performed?

Were intemal standard area counts within -50% or +100% of the associated
calibration standard? e

Were retention times within + 30 seconds from the associated catibration standard?

Were relative retention times (RRT's) within + 0.06 RRT units of the standard? —T
1

Did compound spectra meet specified EPA "Functional Guidelines”" criteria?

Were chromatogram peaks verified and accounted for?

Were the comrect internal standard (IS), quantitation ion and relative response factor
(RRF) used to quantitate the compound? —T

Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and !
dry weight factors applicable to level 1V validation? 1

Were the major ions (> 10 percent relative intensity) in the reference spectrum
evaluated in sample spectrum?

]
Were relative intensities of the major ions within + 20% between the sample and the v e
reference spectra? 4
L~
Did the raw data indicate that the laboratory perforred a library search for all 7

required peaks in the chromatograms (samples and blanks)?

nd to be acceptable.

AT

Field duplicate pairs were identified in this SDG.

Target compounds were detected in the field duplicates.

Field blanks were identified in this SDG. 1

Target compounds were detected in the field blanks. el

SVOA-SW_2.wpd version 2.0



LDC #:_\ g 33 2A

SDG #;_J\ 07l Rl

VALIDATION FINDINGS WORKSHEET
Internal Standards

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

Page:. -. [/ of /
Reviewer:

2nd Reviewer: : A

Y N) N/A Were all internal standard area counts within -50 to +100 of the associated calibration standard?
Y) N N/A Were the retention times of the internal standards within +/- 30 seconds of the retention times of the assoclated cahbratlon standard?
' ' Internal
# Date Sample ID Standard Area (Limits) _ RT (Limits) Qualifications
i p-Terghenyl-ehw 39593%(9| 20~ Hbl12% ) A/A det  pusv-R
g y »mz20 (Y | ) NO_oubcr. (p1S)
> v 3728 ( y 1) _ A/A 3L puay %
Y %w‘%\ TN &
Bl Tin ioa
—Q

* QC limits are advisory

1S1 (DCB) = 1,4-Dichlorobenzene-d4
1S2 (NPT) = Naphthalene-d8

183 (ANT) = Acenaphthene-d10

INTST.28

1S4 (PHN) = Phenanthrene-d10
IS5 (CRY) = Chrysene-di2
IS6 (PRY) = Perylene-d12



LDC #: \S 522 A\9

SDG #: 301k /A &0

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

VALIDATION FINDINGS WORKSHEET
Overall Assessment of Data

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

Page:
Reviewer:
2nd Reviewer:

_ ot

K

All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data.

( Yi N _N/A Was the overall quality and usability of the data acceptable?

Compocr a4
# Date sampteib Finding Assoclated Samples Qualifications
All di ubed 2, ¢ A7A
Comments:

OVR.2S



VALIDATION FINDINGS WORKSHEET
Initial Calibration Calculation Verification

LDC #:_|S 2% &)1 .
SDG #:_J 0] e /18]

Page:_/ of /
Reviewer:

2nd Reviewer: igé

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

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

RRAF = (AJ(Cu)/(AI(C)
average RRF = sum of the RRFs/number of standards
%RSO = 100 * (S/X)

A, = Area of compeound,
C, = Concentration of compound,
S = Standard deviation of the RRFs,

A, = Area of assoclated internal standard
C, = Concentration of internal standard
X = Mean of the RRFs

Standard 1D

Calibration
Date

Compound (Reference Internal Standard)

NT

7 |v1jot

Reported

Rocalculated -

Reported

Rocalculated

Reported

Recalculated

RRF
(0.(); std)

 RRF
(Orc }Std)

Average RRF '
(Inltlal)

Average RRF
(Initial)

%RSD

%RSD

\ vi vl
(1st ifternal standard)

o.ﬁlo"\

0. g0

0.154

o.s4

$.1

Fendiend internal standard)

0.0v%

C. 04

a
o)

| 8

0.05%

0.049 (.0

»

Fluorene (3rd internal standard)
Pentachlorophanol (4th internal standard)

Bis(2-ethylhexyl)phthalate (5th Internal standard}
Benzo(a)pyrene_{6th internal standard)

2 Pheno! (1st Internal standard)

Naphthalene (2nd internal standard)

Fluorene (3rd internal standard)

Pentachlorophenat (4th Internal standard)
Bis(2-athylhexyl)phthalate (5th internal standard)
Benzo(a)pyrens (6th internal standard)
3 Phenol (1st internal standard)
Naphthalena (2nd Internal standard)

Fluorene (3rd internal standard)

Peritachlorophenal (4th internal standard)

Bis(2-ethylhexyl)phthalate (Sth internal standard)

Benzo(a)pyrene (6th Internal standard)

Comments: _Refer to Initial Calibration findings worksheet for list of quslifications and assoclated samples when reported results do not agree within 10.0% of the
recajculated results. . _ : .

INICLC.2S8



LDC #;_{s %% 2/ |9 'VALIDATION FINDINGS WORKSHEET Page: /[ of/
spG #;_Jole/ yeo T Continuing Calibration Results Verification , Reviewer:

2nd Reviewer:___ £

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

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: RRF - RRF)/ave. RRF Where: ave. RRF = Initial calibration average RRF
RRF = (A)(CL)/(AC) RRF = continuing callbretion RRF .
A, = Area of compound, - A, = Area of associated internal standard - : -
C, = Concentration of compound, C,, = Concentration of internal standard
Reported Regalculated Reported Recalculated
Calibration Compound (Reference Internal Average RRF RRF RRF %D %D
# Standard ID Date ' Standard) (initial) {CC) [(s1s)] .
\ A
1 |0 \8 ]l\%‘O(p Phenol‘Em IE‘tiaJ standard) 0. LoBA G 0.4o022\ O,-scopyl \S. oSS J§-L\O‘1§6
W7 Nahedalard tond Hlernal standard) 0. o1db7 0. 0420 v. osy 18 . 5207 | \\- S 2

Fluorene (3rd internal standard)

Pentachlorophenol {4th Internal standard)

Bis(2-sthylhexyl)ptithalate (5th internal standard)
Benzo(a)pyrens (6th Internal standard)
2 Phend (1st internal standard)

Naphthalene (2nd internal standard)

Fluorene (3rd internal standard)

Pentachiorophend! (4th internal standard)

Bls(2-ethylhexyf)phthalate (Sth internal standard)

Benzo(a)pyrene (6th internal standard

3 Phendl (1st internal standard)

Naphthalene (2nd internal standard)

Fluorene (3rd internal standard)

Pentachlorophenol (4th Internal standard)

Bis(2-ethylhaxyl)phthalate (5th internal standerd)

Benzo(a)pyrene (6th internal standard)

Comments: Refer to Continuing Calibration findings worksheet for fist of qualifications and associated samples when reported results do not agree within 10,0% of the
recalculated results,

CONCLC.28



LDC #:_| S %> 249

SDG #;_ 3 07&4'(49&3—)”

VALIDATION FINDINGS WORKSHEET

Surrogate Results Verification

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

Page:
Reviewer:
2nd reviewer: [

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation:

% Recovery: SF/SS * 100.

Sample ID:___ 4 ’

Where: SF = Surrogate Found

S8 = Surrogate Spiked

/of/

Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found 9 Reported Recalculated Difference
Tr\vmvtg‘ nv x & Y2
Nitrohenzene-gl5 d/\,\pf\d.e,] L\‘I.\‘! 24-%4 0%4 3.9 5\ (A o
2fuorobipenyt THGUALE T g\ 1. 30 * w7 Ass 1447 o
Terpheny(d 4 \_u;evu\ ke
Pheno%ls I4)
2-Flu/ropheno|
2,4/é-Trlbromophenol !
zﬁhlorophgnokd4
,2-Dichlorobenzene-d4
Sample [D:
Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference
Nitrobenzene-d5
2-Fluorobiphenyl
|| Terphenyl-di4
Phenol-d5
2-Fluorophenol
2,4,6-Tribromophenol
2-Chlorophenol-d4
1,2-Dichlorobenzene-d4
Sample ID:
) Percent Percont
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference

‘Nitrobenzene-d5

2-Fluorobiphenyl

Terphenyl-di4

Phenol-d5

' 2-Fluorophenot

2,4,6-Tribromophenot

2-Chlorophenol-d4

1,2-Dichlorobenzene-d4

SURRCALC.2S




LDC #:_\ <=5 2A 9

SDG #:_\ o7l | O]

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

VALIDATIQN FINDINGS WORKSHEET
Matrix Spike/Matrix Spike Dm_)licates Results Verification

Page: /of
Reviewer:

.—

;

2nd Reviewer:; g:(

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix splke and matrix spike dupllcate were recalculated for the compounds identlﬂed

below using the following calculation:

% Recovery = 100 * (SSC - SC)/SA Where: SSC = Spiked sample concentration

SA = Spike added

RPD = | MS - MSD | * 2/(MS + MSD) MS = Matrix spike percent recovery

SC = Sar"nple concentation

MSD = Matrix spike duplicate percent recovery __

MS/MSD samples: s +~ 6
Splke Sample Splked Sample Matrix Spike Matrix Spike Duplicate MS/MSD
Added Concentration Concentration
Compound ( w Xh) { “'?\\\6) ( Percent Recovery Percent Recovery
' % 7 J i )
; Ms MSD o——— _MS MSD Reported Recalc. Roported Recale, Reported Recaiculated.
oW T Yon ‘ 20 5 < ===
Bherc] 4.9 .4 LAY T A @A 4.l | 4$. G || ule 4.0 2.0 %,0
2-Cﬁforophenol

mﬁlchlorobenzene

N-Jﬁvoso-di-n-propylamihs

1 ,};.A-Trlcrdorobenzene

4)[Chlpro<a-methylphenol

cenaphthene

4-Nitrophenol

2,4-Dinitrotoluens

Pentachtorophenol

llosse-

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of quslifications and associated samples when reported results do not agree within

10.0% of the recalculated results.

MSDCLC.28



LDC #:_ls 232 2A19 VALIDATION FINDINGS WORKSHEET o Page: [ of/ _
SDG #:_A2 T ZyS?Ul Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer:___ /%
' 2nd Reviewer:__.¢

\-
i

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

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

% Recovery = 100 * (SC/SA Where: SSC = Splke concentration
SA = Spike added

RPD =1{LCS - LCSD | * 2/(LCS + LCSD) LCS = Laboratory control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery
LCS/LCSD samples: LeH - o \4b 2

Spike Spike LCS LCSD LCS/LCSD
Added Concentration
Compound ( woy \L&x) ( Wy \\i\){ Porcent Recovery Percent Recovery RPD
| v
E LCS LCSD LCS LCSD Reported Recalc. Reported Recalc. Reported Recalculated
avia )
Phenol 5. MA ud. ™ A G\ ot | VA —

2—Chloropheyol ’

1,4-Dichlorbbenzene '

N-Nitros¢-dl-n-propylamine

1 .2,4-T/ch|orobenzene

4-Chlpro-3-methylphenol

Aceq’aphmene

4-Ngrophenol

2.§[Dlnitrotoluene

P;ntachlorophanol

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

LCSCLC.28



LDC #:_\ g 33 2A

SDG #;_J\ 07l Rl

VALIDATION FINDINGS WORKSHEET
Internal Standards

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

Page:. -. [/ of /
Reviewer:

2nd Reviewer: : A

Y N) N/A Were all internal standard area counts within -50 to +100 of the associated calibration standard?
Y) N N/A Were the retention times of the internal standards within +/- 30 seconds of the retention times of the assoclated cahbratlon standard?
' ' Internal
# Date Sample ID Standard Area (Limits) _ RT (Limits) Qualifications
i p-Terghenyl-ehw 39593%(9| 20~ Hbl12% ) A/A det  pusv-R
g y »mz20 (Y | ) NO_oubcr. (p1S)
> v 3728 ( y 1) _ A/A 3L puay %
Y %w‘%\ TN &
Bl Tin ioa
—Q

* QC limits are advisory

1S1 (DCB) = 1,4-Dichlorobenzene-d4
1S2 (NPT) = Naphthalene-d8

183 (ANT) = Acenaphthene-d10

INTST.28

1S4 (PHN) = Phenanthrene-d10
IS5 (CRY) = Chrysene-di2
IS6 (PRY) = Perylene-d12



LDC #: \S 522 A\9

SDG #: 301k /A &0

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

VALIDATION FINDINGS WORKSHEET
Overall Assessment of Data

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

Page:
Reviewer:
2nd Reviewer:

_ ot

K

All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data.

( Yi N _N/A Was the overall quality and usability of the data acceptable?

Compocr a4
# Date sampteib Finding Assoclated Samples Qualifications
All di ubed 2, ¢ A7A
Comments:

OVR.2S



VALIDATION FINDINGS WORKSHEET
Initial Calibration Calculation Verification

LDC #:_|S 2% &)1 .
SDG #:_J 0] e /18]

Page:_/ of /
Reviewer:

2nd Reviewer: igé

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

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

RRAF = (AJ(Cu)/(AI(C)
average RRF = sum of the RRFs/number of standards
%RSO = 100 * (S/X)

A, = Area of compeound,
C, = Concentration of compound,
S = Standard deviation of the RRFs,

A, = Area of assoclated internal standard
C, = Concentration of internal standard
X = Mean of the RRFs

Standard 1D

Calibration
Date

Compound (Reference Internal Standard)

NT

7 |v1jot

Reported

Rocalculated -

Reported

Rocalculated

Reported

Recalculated

RRF
(0.(); std)

 RRF
(Orc }Std)

Average RRF '
(Inltlal)

Average RRF
(Initial)

%RSD

%RSD

\ vi vl
(1st ifternal standard)

o.ﬁlo"\

0. g0

0.154

o.s4

$.1

Fendiend internal standard)

0.0v%

C. 04

a
o)

| 8

0.05%

0.049 (.0

»

Fluorene (3rd internal standard)
Pentachlorophanol (4th internal standard)

Bis(2-ethylhexyl)phthalate (5th Internal standard}
Benzo(a)pyrene_{6th internal standard)

2 Pheno! (1st Internal standard)

Naphthalene (2nd internal standard)

Fluorene (3rd internal standard)

Pentachlorophenat (4th Internal standard)
Bis(2-athylhexyl)phthalate (5th internal standard)
Benzo(a)pyrens (6th internal standard)
3 Phenol (1st internal standard)
Naphthalena (2nd Internal standard)

Fluorene (3rd internal standard)

Peritachlorophenal (4th internal standard)

Bis(2-ethylhexyl)phthalate (Sth internal standard)

Benzo(a)pyrene (6th Internal standard)

Comments: _Refer to Initial Calibration findings worksheet for list of quslifications and assoclated samples when reported results do not agree within 10.0% of the
recajculated results. . _ : .

INICLC.2S8



LDC #;_{s %% 2/ |9 'VALIDATION FINDINGS WORKSHEET Page: /[ of/
spG #;_Jole/ yeo T Continuing Calibration Results Verification , Reviewer:

2nd Reviewer:___ £

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

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: RRF - RRF)/ave. RRF Where: ave. RRF = Initial calibration average RRF
RRF = (A)(CL)/(AC) RRF = continuing callbretion RRF .
A, = Area of compound, - A, = Area of associated internal standard - : -
C, = Concentration of compound, C,, = Concentration of internal standard
Reported Regalculated Reported Recalculated
Calibration Compound (Reference Internal Average RRF RRF RRF %D %D
# Standard ID Date ' Standard) (initial) {CC) [(s1s)] .
\ A
1 |0 \8 ]l\%‘O(p Phenol‘Em IE‘tiaJ standard) 0. LoBA G 0.4o022\ O,-scopyl \S. oSS J§-L\O‘1§6
W7 Nahedalard tond Hlernal standard) 0. o1db7 0. 0420 v. osy 18 . 5207 | \\- S 2

Fluorene (3rd internal standard)

Pentachlorophenol {4th Internal standard)

Bis(2-sthylhexyl)ptithalate (5th internal standard)
Benzo(a)pyrens (6th Internal standard)
2 Phend (1st internal standard)

Naphthalene (2nd internal standard)

Fluorene (3rd internal standard)

Pentachiorophend! (4th internal standard)

Bls(2-ethylhexyf)phthalate (Sth internal standard)

Benzo(a)pyrene (6th internal standard

3 Phendl (1st internal standard)

Naphthalene (2nd internal standard)

Fluorene (3rd internal standard)

Pentachlorophenol (4th Internal standard)

Bis(2-ethylhaxyl)phthalate (5th internal standerd)

Benzo(a)pyrene (6th internal standard)

Comments: Refer to Continuing Calibration findings worksheet for fist of qualifications and associated samples when reported results do not agree within 10,0% of the
recalculated results,

CONCLC.28



LDC #:_\ <=5 2A 9

SDG #:_\ o7l | O]

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

VALIDATIQN FINDINGS WORKSHEET
Matrix Spike/Matrix Spike Dm_)licates Results Verification

Page: /of
Reviewer:

.—

;

2nd Reviewer:; g:(

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix splke and matrix spike dupllcate were recalculated for the compounds identlﬂed

below using the following calculation:

% Recovery = 100 * (SSC - SC)/SA Where: SSC = Spiked sample concentration

SA = Spike added

RPD = | MS - MSD | * 2/(MS + MSD) MS = Matrix spike percent recovery

SC = Sar"nple concentation

MSD = Matrix spike duplicate percent recovery __

MS/MSD samples: s +~ 6
Splke Sample Splked Sample Matrix Spike Matrix Spike Duplicate MS/MSD
Added Concentration Concentration
Compound ( w Xh) { “'?\\\6) ( Percent Recovery Percent Recovery
' % 7 J i )
; Ms MSD o——— _MS MSD Reported Recalc. Roported Recale, Reported Recaiculated.
oW T Yon ‘ 20 5 < ===
Bherc] 4.9 .4 LAY T A @A 4.l | 4$. G || ule 4.0 2.0 %,0
2-Cﬁforophenol

mﬁlchlorobenzene

N-Jﬁvoso-di-n-propylamihs

1 ,};.A-Trlcrdorobenzene

4)[Chlpro<a-methylphenol

cenaphthene

4-Nitrophenol

2,4-Dinitrotoluens

Pentachtorophenol

llosse-

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of quslifications and associated samples when reported results do not agree within

10.0% of the recalculated results.

MSDCLC.28



LDC #:_ls 232 2A19 VALIDATION FINDINGS WORKSHEET o Page: [ of/ _
SDG #:_A2 T ZyS?Ul Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer:___ /%
' 2nd Reviewer:__.¢

\-
i

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

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

% Recovery = 100 * (SC/SA Where: SSC = Splke concentration
SA = Spike added

RPD =1{LCS - LCSD | * 2/(LCS + LCSD) LCS = Laboratory control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery
LCS/LCSD samples: LeH - o \4b 2

Spike Spike LCS LCSD LCS/LCSD
Added Concentration
Compound ( woy \L&x) ( Wy \\i\){ Porcent Recovery Percent Recovery RPD
| v
E LCS LCSD LCS LCSD Reported Recalc. Reported Recalc. Reported Recalculated
avia )
Phenol 5. MA ud. ™ A G\ ot | VA —

2—Chloropheyol ’

1,4-Dichlorbbenzene '

N-Nitros¢-dl-n-propylamine

1 .2,4-T/ch|orobenzene

4-Chlpro-3-methylphenol

Aceq’aphmene

4-Ngrophenol

2.§[Dlnitrotoluene

P;ntachlorophanol

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

LCSCLC.28



LDC #:_1 5 337A19

SDG #:_ Mok /| JRS |

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

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

YN
Y NN

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 resuits?

Page:  of /

Reviewer: il
2nd reviewer: zg

Concentration = DF)(2.0 Example:
{AJRRF)(V,)(V)(%3)

A, = Area of the characteristic ion (EICP) for the Sample I.D.

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

internal standard
I, = Amount of internal standard added in nanograms Conc. = ( X X )

{ng) ( X X X )
v, = Volume or weight of sample extract in milliliters (ml)

or grams (g). M N
\'A = Volume of extract injected in microliters (ul) =
V, = Volumae of the concentrated extract in microliters (ul)
Df = Dilution Factor.
%S = Percent solids, applicable to soll and solid matrices

only.
20 = Factor of 2 to account for GPC cleanup

Reported Calculated
Concentration Concentration
# Sample ID Compound ( ) ( ) Qualification

RECALC.2S



LDC #___15332A4 VALIDATION COMPLETENESS WORKSHEET Date: y_lé’ Z ol

SDG #:___JO76/384] Level 11V Page:_{ of |
Laboratory: Analytical Resources, Inc. Reviewer:;_ M4
2nd Reviewer.__§__

METHOD: Metals (EPA SW 846 Method 6010B/7000)

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
. Technical holding times A’ Sampling dates: J—/[w /"6 - 3'/"0’;0‘(
g ~7T
. | Calibration I

fil. | Blanks

IvV. | ICP Interference Check Sample (ICS) Analysis g\,J
V. | Matrix Spike Analysis 7"\/

V1. | Duplicate Sample Analysis

VII. | Laboratory Control Samples (LCS) H’ LS, sk

> i bl |
> i

VL. | Internal Standard (ICP-MS)

1X. | Furnace Atomic Absorption QC

XI. | Sample Result Verification Not reviewed for Level lil validation.

U

1%
X. ICP Serial Dilution A’
A

A_

XIl. | Overall Assessment of Data

Xl | Field Duplicates

1
XIV. | 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 biank EB = Equipment blank

Validated Samplzs‘: - |nd_if_ates sample underwent Level IV validation
[

1 LDW-SC8-8-10™ 11 21 31 7
2 | LDW-5C12-6.7-8.7 12 22 32
3 | LDW-SC14-6-8.7 13 23 33
4 | LDW-5C14-10-11 14 24 34
5 | LDW-SC25-8-9.1 15 25 35
6 | LDW-SC28-12-12.6 16 26 36
7 | LDW-5C8-8-10MS 17 27 37 _
8 | LDW-SC8-8-10DUP 18 28 38
9 P % 19 29 39
10 20 30 40
Notes:

MET-SW .wpd



2nd Reviewer:

LDC #: £33 VALIDATION FiINDINGS CHECKLIST Page:_l of >
SDG #: Reviewer: ﬁg

Method:Metals (EPA SW 846 Method 6010/7000/6020)

All technical holding times were met.

Cooler temperature criteria was met.

Were all instruments calibrated daily, each set-up time? s/

Were the proper number of standards used?

Were all initial and continuing cafibration verification %Rs within the 80-110% (80-
120% for mercury and 85-115% fur cyanide) QC limits?

Were all initial calibration correlation coefficients > 0.9957 (Level IV onl
k — = = : - -

5 & 3 s 3

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

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

@ z TR
=3, o AT SIRE S 2

Were ICP interference check samples performed daily? 7

Were the AB solution percent recoveries (%R) with the 80-120% QC limits?
GrAE, ONAEGES P dipIEates if 3 S g > S S0 5 SR e ST, S 3
Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this
SDG? If no, indicate which matrix does not have an associated MS/MSD or /
MS/DUP. Soil / Water.

Were the MS/MSD percent recoveries (%R) and the relative percent differences
{RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike yd
concentration by a factor of 4 or more, no action was taken.

Were the MS/MSD or duplicate relative percent differences (RPD) < 20% for

lwaters and < 35% for soil samples? A control limit of +/- RL(+/-2X RL for soil) was
used for samples that were < 5X the RL, including when only one of the duplicate J/
sample values were < 5X the RL.

2 e AR 3 R SRR 5 Sy

ZRtatifrator Sigesd Bl atwarae s e Y 8 25 EEETE
Was an LCS anaylzed for this SDG? -~
Was an LCS analyzed per extraction hatch? ya
Were the LCS percent recoveries (%R) and relative percent difference {RPD) /

within the 80-120% QC limits for water samples and laboratory established QC

fienits for solla? =
If MSA was performed, was the comrelation cosfficients > 0.9952

Do all applicable analysies have duplicate injections? (Level IV only)

For sample concentrations > RL, are applicable duplicate injection RSD values <
20%?2 {Level IV only)

\Were analytical spike recoueries within the BS-115% QC limits?

M

“V,

NS \\s«.i%

SR
A 2

MET-SW.IV version 1.0



LDC #: LW VALIDATION FINDINGS CHECKLIST

SDG #:

Page: >of * i
Reviewer: (%4
2nd Reviewer: p(

Vahdahon Area

v@ngzﬁ T
Was an ICP serial dilution analyzed if analyte concentrations were > 50X the IDL?

]Yes No | NA

Findings/Comments

Were all percent differences {%Ds) < 10%?
Was there evndence of negative interferenca? if yes, professional judgement will be

Were all the percent recoveries (%R) within the 30-120% of the intensity of the

internal standard in the associated initial calibration?

If the %Rs were outside the criteria, was a reanal sis performed?

Were performance n (PE) samples performed?

lormance evaluation (PE) samples within the accep
L5 R S R T TR =7

‘Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable
to level 1V validation?
i

Field duplicate pairs were identified in this SDG.

Target analytes were detected in the field duplicates.

e AR ER ¥ A
2 3 e oA

& SSREN AT § S S

Field blanks were identified in this SDG.

Target analytes were detected in the field blanks.

MET-SW.IV version 1.0



Lo #:_[£3A0} VALIDATION FINDINGS WORKSHEET Page: I of |
SDG #:__ 1% Q_ln Sample Specific Element Reference . Reviewer:_ M ¥
o _— ~ 2nd reviewer:___y|

All circled elements are _apﬁlicable to each sample.

Sample ID

Matrix

l : Targat Analyla Llst (TAL)-

180

Keivj

AR o e oo, I Y YT AT S

——

EE;

AL b, As, Ba, Be. G4, Ca, Cr, Co, Cu, Fe, Pb, Mg.Mn.ﬁ')NLK.Se,Ag,Na.TI V, Zn, Mo, B, §i, CN,

po 1]

NSbAsBa,Be Cd, Ca, Cr, Co, Cu, Fe, Pb Mg.Mn Hg,NlK.SeAg,NaTIVZnMoBSICN'

23

Y

5 )G 5090 6 00 6 el 1 B . D DR ..

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si; CN;,

Al, Sb, As, Ba, Be, Cd, Ca, Gr; Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T\, V, Zn, Mo, B, Si, CN, '

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, ON',

A, Sb, A<, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni; K. Se, Ag, Na, T, V. Zn, Mo, B, Si. CN",.

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN,,

AleAsBaBeCdCaCrCoCuFePngManNlK.SeAgNa.TlVZnMoBSl.CN‘-

Al Sb, As, Ba.BeCdCa.CrCOCu Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag.Na.‘ﬂVZnMoBSiCN‘

Al, Sb, As, Ba, Be, Cd,,Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, NI, K, Se, Ag, Na, T1, V, Zn, Mo, B, Si, CN",

Il A1, sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe; Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T}, V, Zn, Mo, B, Si, CN,

Al, Sb, As, Ba, Be, Cd, Ca. Cr, Co. Cu, Fe. Pb. Mg. Mn, Hg. NI, K. Se. Ag. Na. T, V, Zn, Mo, B, SI, CN,

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K,'Se, Ag, Na, T, V, Zn, Mo, B, Si, CN,,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T\, V, Zn, M, B, Si, CN,

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni; K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN,

| AL sb. As, Ba. Be, Cd. Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Ag, Na, Ti, V, Zn; Mo, B, Si, CN,,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag. Na, T, V, Zn, Mo, B, Si, CN,

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn. Hg. Ni, K, Se, Ag, Na, T1, V, Zn, Mo, B, Si, CN',

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T1, V, Zn, Mo, B, Si, CN,,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Ti, V, Zn, Mo, B, Sl, CN,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, 24, Mo, B, Si, GN,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T1, V, Zn Mo, B, Si, CN;,

Al, Sb, As, Ba, Be, Cd Ca, Cr, Co, Cu Fe, Ph, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, VZnMo BSl,CN_

Analysis Method

e

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN,

— et

"ICP Trace -

ALAD, (s )Be, Be, (), Ca, Er )60l £y) FePbMg, Mn. Ho, )k, E1AQ) Ng,@@in@ B, §I, ON,

"E)P-MS

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN", _

leraa

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN.,

Comments: ‘I:!liercury' by CVAA if performed?

ELEMENTS.4




woc #:___(§332A4F VALIDATION FINDINGS WORKSHEET Page;__{ of |
SDG #: 10 Calibration o Reviewer:

S
2nd Reviewer: e(

METHOD: Trace Metals (EPA SW 846 Method 6010/7000)

Please see qualifications below for all questions answered "N*. Not applicable questions are identified as "N/A".
N_N/A Were all instruments callbrated daily, each set-up time, and were the proper number of standards used?
N _N/A

Were all initial and continuing calibration verification percent recoverles (%R) within the control limits of 80-110% for all analytes except mercury (80-
: 120%) and cyanide (85-115%)7?
LEVEL IV ONLY:
Y N & Was a midrange cyanide standard distilled?
YIN N/A Are all correlation coefficlents >0.9957

é N _N/A Were recalculated results acceptable? See Level IV Initial and Continulng Calibration Recalculation Worksheet for recalculations.

# Dato Calibyation ID Analyts %R Assoclated Samples Qualification of Data
L 9316 cpyL- Zn b0 (70=]30) L 5P b et ((>2X cRy)
C'ominents:

CAL4SW



LDC #: {SBBLA’ g& VALIDATION FINDINGS WORKSHEET
SDG #: et ICP Interference Check Sample

METHOD: Trace Metals (EPA SW 846 Msthod 6010/7000)

Please see qualifications below for all questions answered "N*. Not applicable questions are identified as "N/A".
N N/A Werae ICP interference check samples performed as required?

N N/A Were the AB solution percent recoveries (%R) within the control limits of 80-120% ?
LEVEL IV ONLY:

Page: _Lof J

Reviewer:

2nd Reviewer:__ A

N_N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations,
# Date 1CS [dentification Analyte Finding Awhs 4 %ﬂtlons
I 7ffeb | Tesa 2% 6> Y| [ 56§ Lo gut [ fo o, mg TFe
! Mo 8 1 ) \ - > (I
_Se —T¢ S ARNETY. RPN =)
L —2{ W ' S
Comments:

1C8.48W



LDC #: ]Y}B’/Aﬂ VALIDATION FINDINGS WORKSHEET Page:__[_of _L
SDG #: @!2-(2 Matrix Spike Analysis Reviewer:___jmu

2nd Reviewer:_gr__

METHOD: Trace Metals (EPA SW 846 Method 6010/7000)

Please ses qualifications below for all questions answered "N". Not applicable questions are identified as "N/A",
Y/N N/A Was a matrix spike analyzed for each matrix in this SDG?
@z_N[A Were matrix spike percent recoveries (%R) within the control limits of 78-126% If the sample concentration exceaded the spike concentration by a factor

of 4 of more, no action was taken, o3
(Q N_N/A Was a post digestion spike analyzed for ICP elements that did not meet the required criteria for matrix spike recovery?
LEVEL IV ONLY:

YIN _N/A Woere recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations.
# Matrix Spike ID Matrix Analyte %R Associated Samples Qualificatlons ' ‘
| X 9 lelnd [ sv [ (g e Tlax /i (el sple 9047 )

Lo ¥

Comments:

MS.482



LDC #: ]géézg VALIDATION FINDINGS WORKSHEET Page:_ { of_L

SDG # Initial and Continuing Calibration Calculation Verification Reviewer:

2nd Reviewer: fal

METHOD: Trace Metals (EPA SW 846 Method 68010/7000)

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula:

%R = Found x 100 Where, Found = concentiation (in ug/L) of each analyte measured inthe analysis of the ICY or CCV solution
True ’ True = concertraion (in ug/L) of each anafyte in the ICV or CCV source
Rocalculated Reported
Acceptable
Standard ID Type of Analysls Elemant Found (ug/L) True (ug/L) %R %R (Y/N)
f ICP (initial callbration)
TN Sb Yo b 200 [53 ~ (3.~ ‘f

GFAA (Initlal callbration)

";ﬂ/ GVAA (initlel calibration) ‘*5/ 7‘ 37 . . w 78‘7( —_
e ICP (Continuing calibration) A’j» 7 97‘ kF lo€s 7 é . 7 - 7 é, 7 .

GFAA (Continuing callbration)

<

Cen/ | CYAA (Continuing calibretion) H ‘ﬁ ey 4. 0 [«-X [+o-§ ]

Cyanide (Initial calibration)

: Cyanide (Continuing calibation)

Comments: Refer to Calibration Verification findingis worksheet for fist of qualifications and associated samples when reported 1esults do not agree within 10.0% of the

recalculated results.

CALCLC.4sW



Loc #__ (I33>AY VALIDATION FINDINGS WORKSHEET | Page:_| o |

SDG #: Level IV Recalculation Worksheet Reviewer:__uw-

2nd F{eviewer:_%__

METHOD: Trace Metals (EPA SW 846 Method 6010/7000)

Percent recoveries (%R) for an ICP Interference check sample, a laboratory.contrc‘tl sample and a matrix spike sample were recaluculated using the following
formula: :
%R = Found x 100 Where, Found = Concentration of each analyte measured In the;analysls of the sample. For the matrix spike calculation,
True Found = SSR (splked sample result) - SR (squle result),
True = Concentration of each analyte In the source.

A sample and duplicate relative percent difference (RPD) was recalculated using the f;iallowing formula:

RPD = ]S-D! x100 Whera, $ = Origina! sample concentration
(s+DyR D = Duplicate sample concertration

An {CP serial dilution percent difference (%D) was recalculated using the following for'TnuIa:
i

%D - 11-SDR!{ x 100 Where, | = initid Sample Result (mg/L) f
| SDR = Serial Dilution Result (mg/L.) (Instrument Reading x &)
] ) Recalculated Roported
Found /S /1 Twe /ID / SDR (units) i Accaptable
Sample ID Type of Analysls Elomant (units) ; %R/ RPD |/ %D %R / RPD / %D (Y/N)
i ICP interferance check -
& gOo 0 - ,
el 4 NEX | 920 ] 9>+) M

’ l

% Labaratory control sample r)}, Yo ( ~)/ ?m ' [o} [ D}A

Matrix spike (SSR-SR) | |
7 Bl | o3 | g | e | |
2 Duplicate V II f . ’ 73_ v é ' b 5b 4{
l ICP serlal dilution LY 5,»\ < %oO\; M 4\} Lf—-/D lJ/

T

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results.

TOTCLC.4SW



SDG # Sample Calculation Verification Reviewer;_ Ww~
2nd reviewer: pral

LDC #: ?B% VALIDATION FINDINGS WORKSHEET Page:__| of |
: i

METHOD: Trace Metals (EPA SW 846 Method 6010/7000)

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

ai N_IN/A Have results been reported and calculated correctly?

Q;ﬁé N NSA Are resuits within the calibrated range of the instruments and within the linear range of the ICP?
N _N/A Are all detection limits below the CRDL?

Detected analyte results for / were recalculated and verified using the
following equation:
Concentration =  (RDYFW(Dil) Recafcutation: hﬁ%
(n. Vol.)(%8) T/’
RD = Rew data concentration - QJ'W Xoo_YUL)LI _ d/ = yo0 ¢ ‘"‘3’
FV = Final volume (ml) z /°°6})<0 L . \7 3
In.Vol. = Initial volume (ml) or weight (G) I M
Dit = Dilution factor

%S Decimal percent solids

Reported Calculated
Conoenjration Concentration Acceplable
Sample ID Analyte C vy ) { w ) (4/0)]
] b o > |
cd 1.9 <9
G &3 | syh
Co g o
L 9w Iy,
) L/ 54"
o 0% 0 B3~
Mo 23 | 23
pr >t >/
fos 2 2.3
\/U "]zx J . C)L NA ,
¥h & (£3> N4

RECALC.452



LDC #:__15332A6 VALIDATION COMPLETENESS WORKSHEET Date:_& g/ o6

SDG #:_JO76/JQ01 Level AV Page:_[of |
Laboratory:_ Analytical Resources, Inc. Reviewer:__p1
2nd Reviewer: ]

METHOD: TOC (Plumb), Total Solids (EPA Method 160.3)

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

Validation A

R Technical holding times

Comments
Sampling dates: ”/{o I of — >’/'}/ r} DQ

lla. [ Initial calibration

Iib. | Calibration verification

Ll

Ill. | Blanks

b,
Y Ty
LSS s,

Not reviewed for Level lil validation.

IV __| Matrix Spike/Matrix Spike Duplicates

\ Duplicates

V1. | Laboratory control samples

VH. | Sample result verification

ST ¥ TR

VIII. | Overall assessment of data
1X._| Field duplicates 4 s s>
X i s
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Level IV validation
Sel
1 LDW-SC8-8-10** 11 |LDW-SC23-6-8 21 |LDW-SC8-8-10DUP 31
2 LDW-SC10-6-8 12 |LDW-SC23-8-10.2** 22 [LDW-SC20-8-10MS 32
3 LDW-SC12-6.7-8.7 13 |LDW-SC25-8-9.1 23 |LDW-SC20-8-10DUP 33
4 | LDW-sC14-6-87 14 |Low-sc28-12-12.6 24 | Lo =58 EA=TRP |34
5 | LDW-SC14-10-11 15 |[LDW-SC33-8-10 25 L Dw-$cdo-E-[o
6 LDW-SC15-8-10 16 |[LDW-SC201-8-10 26 H&T 36‘
7 LDW-SC19-6-7 17 __|LDW-SC41-6-7.9 27 37
8 X LOW-SC19-0-11.9** 18 |LDW-SC49-6-8** 28 38
9 LDW-SC49-8-10 % LDW-SC20-8-10 29 39
10 | LDW-8C21-10-11.3 20 |LDW-SC8-8-10MS 30 40
Notes:

CN9010.wpd



LDC # gw ;7’4/(' , VALIDATION FINDINGS CHECKLIST Page:l_of_l_
SDG #: Reviewer: IL]
2nd Reviewer._ g~

P
Method:Inorganics (EPA Method {,m_ oy

All technical holding times were met.

Cooler temperaturo critoria was met.

e

:l\l
&

'Were all instruments calibrated daily, each set-up time?

Were the proper number of standards used?

\\

Were all initial calibration comelation coefficients > 0.9957

Were all initial and continuing calibration verification %Rs within the 90-110% QC \/

limits? .

Were fitrant checks performed as required? (Level IV only) \/

Were balance checks performed as required? (Level IV on /

AR ATy R 2 AN T e T gt SRR PR, R 3 T S SR
ey b ¥ 2 a3 R 5 2 BroNl AT R, > it 3
2 LR A o = = AL 3 b, A AR L AN ,

V]

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

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

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

Were the MS/MSD percent recoveries (%R) and the relative percent differences
(RPD) within the 75-125 QC limits? if the sample concentration exceeded the spike| /
concentration by a factor of 4 or more, no action was taken.

Were the MSMSD or duplicate relative percent differences (RPD) < 20% for /
waters and < 35% for soil samples? A control limit of < CRDL(< 2X CRDL for solf)
was used for samples that were < 5X the CRDL, including when only one of the
duplite samp

4; Rl

Was an LCS anaylzed for this SDG?

Was an LCS analyzed per extraction batch? 7

Were the LCS percent recoverles (%R) and relative percent difference (RPD) /

within the 80-120% (85-115% for Method 0 imits?

gt 00 10 Laje s TR T =
& T 4o z :

Were performance evaluation (PE) samples performed?

WETC-EPA.IV version 1.0



VALIDATION FINDINGS CHECKLIST

Page:_[ of _L

Rewewer Wy
2nd Reviewer:
—-V

Validation Area

to level IV validation?

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable

Findings/Comments

Were detection limits < RL?

Field duplicate pairs were identified in this SDG.

t of data was found to be acceptable n-.
LR
233 i . -

TR

Target analytes were detected in the field duplicates.

i)

Field blanks were identified in this SDG.

R ) S T

i P ¥ LR S s 22 f 3 ROy Y

Target analytes were detected in the field blanks.

WETC-EPA.IV version 1.0



Lo #:_\ 5340 VALIDATION FINDINGS WORKSHEET Page:_| of | _
SDG #:_g o1 rp s Sample Specific Analysis Reference Reviewer: w4
2nd reviewer: y_
Alll circled methods are applicable to each sample.
Sample ID Parameter
[ /lj pH TDS ClI F NO, NO, SO, PO, ALK CN' NH, TKN @ CR** {T $2
Y» »>~ | pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN JO&/CR™* _ _
3} 4 23 %] pH TDS CI F NO, NO, 50, PO, ALK CN' NH, TKN @ CR**
' pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR"
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR**
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR*
pH TDS C! F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR**
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR®*
pH TDS Cl F NO, NO, SO, PO, ALK CN NH, TKN TOC CR**
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR®
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR*
pH TDS ClI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR*
pH- TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR**
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR®*
pH TDS Ci F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR**
pH TDS ClI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR’*
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR*
pH TDS CI F NO, NO, SO, PO, ALK CN NH, TKN TOC CRr**
pH TDS CI F NO, NO, SO, PO, ALK CN NH, TKN TOC CR®*
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR**
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR%*
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR*
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR*
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR*
Comments: i

METHODS.6



Loc#___ M VALIDATION FINDINGS WORKSHEET page:_{_of
SDG#: S WW-’/ Field Duplicates Reviewer:

2nd Reviewer.__o
Inorganics, Method__{ e covn/
Y N NA Were field duplicate pairs identified in this SDG?
NA Were target analytes detected in the field duplicate pairs?
Concentration (%)
Analyte 15 16 RPD
TS 65.3 65.1 0 ( Sro )
TOC 1.53 1.55 ‘3& 1 (z; 39)

V:\FIELD DUPLICATESVD_inorganic\15332A6.wpd



LDC #: !33% VALIDATION FINDINGS WORKSHEET page;_l_of_l_

SDG # Initial and Continuing Calibration Calculation Verification Reviewer:___ ¥4
2nd Reviewer:__2(

METHOD: Inorganics, Method G080 eol

The correlation coefficient (1) for the calibration of was recalculated. Calibration date:

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula:

%R = Found x 100 Where, Found = concertratlon of each analyts measured In the analysis of the ICV or CCV solution
True True = concentation of each analyte in the ICV or CCV source
Reocaleculated Reported
Accoptable
Type of Analysls Analyte (units) {units) ror %R ror %R {Y/N)
Initiel calibration Blank
Calibretion verification Standadd 1
Standaid 2
Standaid 3
Standard 4
Standaid 5
Standaid 6
Standard 7

Calibration verification

T/ To | S0 | 57 (o128 | [o].21 /

Calibration verffication J/

c/ To & Sov o A ¢3 (62,8 (5)\67

Callbration verification

Comments: Refer ta Calibration Verification findings worksheet for list of qualifications and assoclated samples when reported results do not agree within 10.0%
of the recalculated results.

CALCLC.8



Loc #:;_\$33> VALIDATION FINDINGS WORKSHEET Page:_L_of L_
SDG #: Ly e Level IV Recalculation Worksheet Reviewer:__ (M

2nd Reviewer:_é_
Gan cor/

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula:

METHOD: Inorganics, Method

%R = Found x 100  Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix splke calculation,
True Found = SSR (splked sample result) - SR (sample result).
True = concentration of each analyte in the source.

A sample and duplicate relatlve percent difference (RPD) was recalculated using the following formula:

RPD = {S-Di x100 Where, S = Original sample concentration
(S+D)/2 D= Duplicate sample concentration
Recalculated Roeported
Found/$ True' /D Acceptable
Sample ID Type of Analysis Element (units) (units) %R / RPD %R / RPD (Y/N)
Laboratory control sample
Leg, Tol O.54C o-tv o I°7 (e]. . \/
Matrix splke sample \ (SSR-SR)
v 0 ) 12
>© e 2! 13 7 & l
Duplicate sample &4 /g ‘]/
AT T (NI 0. o,
S v % _’f ¢ S

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported tesults do not agree within 10.0% of the recalculated

results.

TOTCLC.6




LDC #: 36’%%{, VALIDATION FINDINGS WORKSHEET Page:__{ of Z
SDG #: EOY; ot/ Sample Calculation Verification Reviewer: M

2nd reviewer: C

METHOD: Inorganics, Method Cwo  Cpul~v

lease see qualifications below for all questions answered “N*. Not applicable questions are Identifled as "N/A".
Have results been reported and calculated correctly?

Are results within the calibrated range of the instruments?

Are all detection limits below the CRQL?

Compound {analyte) resulits for ( reported with a positive detect were
rocalculated and verified using the following equation:

Concentration = Recalculation:

$sY¥ X o ¢757
»;" d - ( o e -~ Jo
'G,LT— T“C/ iﬂfwl'jrx T°C’(7 L ) TOC th"'é /7'2" f)"‘“—f
( Q : . - 2 o2 / o
Reported Calculated
Concentration Concentralion Acceptable
# Sample ID Analyte ( 7, ) A ) (Y/N)
l | =g [<THA £F.6 v
’r o (.~ - O 2462 Cp
Note:

RECALC.6



LDC #:__15405A21 VALIDATION COMPLETENESS WORKSHEET Date: §b</os

SDG #:__ DPWG19875/WG19595 Level IV Page:_)of |
Laboratory: AXYS Analytical Services Lid. Reviewer_yx _
2nd Reviewer;,__S—

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613)%

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
I. | Technical holding times A Sampling dates: ”A < / oL
I. | HRGC/HRMS Instrument performance check ‘A-
.| initial calibration A
IV. | Routine calibration .A,
V. | Blanks S v\/
V1. | Matrix spike/Matrix spike duplicates 'AW\ P N / Av <t
VII. | Laboratory control samples .&- L(‘S N g(il.{
Vill. | Regional quality assurance and quality control N
IX. | Internal standards A
X. | Target compound identifications .A,
Xi. | Compound quantitation and CROLs A
Xll. | System performance L
XIII. | Overall assessment of data Q\l\(%ﬁ/
XIV. | Field duplicates N
XV. | Field blanks kl
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:
1| LDW-5C20-8-10 e |11 21 31
2 LDW-SC20-8-10DUP \\/ 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 ' 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

16405A21W.wpd



AT

(DC #: Ifchz] VALIDATION FINDINGS CHECKLIST Page: | of 2
e

SDG #:__c! Reviewer:
2nd Reviewer: i

Method: Dioxins/Dibenzofurans (EPA SW-846 Method 8206} |12 2

Validation Area Findings/Comments

0

Was PFK exact mass 380.9760 verified?

Were the retention time windows established for all homologues?

Was the chromatographic resolution between 2,3,7,8-TCDD and peaks
representing any other unlabeled TCDD isomers < 25% ?

Was the mass resolution adequately check with PFK?

/]
Is the static resolving power at least 10,000 (10% valley definition)? 7

Was the presence of 1,2,8,9-TCDD and 1,3,4,6,8-PeCDF verified?

Was the initial calibration performed at 5 concentration levels?

Were all percent relative standard deviations (%RSD) < 20% for unlabeled
standards and < 30% for labeled standards?

Was the signal to noise ratio for each target compound > 2.5 and for each
recovery and internal standard > 10?

P
/]
Did all calibration standards meet the lon Abundance Ratio criteria? v

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

4
Were all percent differences (%D) < 20% for unlabeled standards and < 30% for v
labeled standards?

Did all routine calibration standards meet the'lon Abundance Ratio criterla?

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 completeness worksheet?

S
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. Sail / Water. )

(RPD) within the QC limits?

Were the MS/MSD percent recoveries (%R) and the relative percent differences .

|Was an LCS analyzed for this SDG?

DXN-SW90.IV version 1.0 .



LDC #:
SDG #:

VALIDATION FINDINGS CHECKLIST Page: 2-of &
Reviewer:_ n_

2nd Reviewer: Q 3

. Validation Area Yes | No | NA Findings/Comments

Was an LCS analyzéd per extraction batch?

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

Were performance evaluation (PE) samples performed? 7

Were the performance evaluation (PE) samples within the acceptance limits? 7]

Were internal standard recoverles within the 40-135% criteria? /

Was the minimum S/N ratlc; of all internal standard peaks > 10?

For 2,3,7.8 substituted 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 2,3,7,8 substituted 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 non-2,3,7,8 substituted 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 signal to noise ratio for each target compound and labeled standard >_
257

Does the maximum intensity of each specified charactefistic ion coincide within +

Z
{|Was the lon Abundance Ratio for the two quantitation ions within criteria? yd
2 seconds (includes labeled standards)? £

Far PCDF identification, was any signal (S/N > 2.5, at + seconds RT) detected in /
the corresponding PCDPE channel?

Was an acceptable lock mass recorded and monitored? . /

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

Were compound quantitation and CRQLs adjusted to reflect all sample dilutions
and dry weight factors applicable to level IV validation? 7

System performance was found to be acceptable. /

Overall assessment of data was found to be acceptable.

Field duplicate pairs were identified in this SDG.

DXN-SW90.lV version 1.0



LDC #: | oSk
SDG #:_c AW

VALIDATION FINDINGS CHECKLIST

Page: 3 of2

Reviewer:
2nd Reviewer: @

Validation Area

Yes

NA

Findings/Comments I

Target compounds were detected in the field duplicates.

Field blanks were identified in this SDG.

Target compounds were detected in the field blanks.

DXN-SW90.IV version 1.0



METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290)

VALIDATION FINDINGS WORKSHEET

A.223,7,8-TCDD

F.1,2,3,4,6,7,8-HpCDD K. 1,2,3,4,7,8-HxCDF P.1,23,4,7,8,8-HpCODF U. Total HpCDD
B.1,2,3,7,8-PeCDD G OCDD L. 1,2,3,6,7,8-HxCDF Q. OCDF V. Total TCDF
C. 1,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W, Total PeCDF

D. 1,2,3,6,7,8-HxCDD

1. 1,2,3,7,8-PeCDF

N. 1,2,3,7,8,9-HxCDF

S. Total PeCDD

X. Total HXCDF

E. 1,2,3,7,8,9-HxCDD

J. 2,3,4,7,8-PeCDF

0. 1,2,3,4,6,7,8-HpCDF

| T. Total HxCDD

Y. Yotal HpCDF

Notes:

COMPNDL.21C




LDC #: §E\ED&7‘¢>I VALIDATION FINDINGS WORKSHEET
SDG #__cav Blanks

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA S¥W-846 Method 8296) (6/22
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

Page:_ [of _'[_
Reviewer: e .
2nd Reviewer._ Q__

NN N/A Were all samples associated with a method blank?
N N/A Was a method blank performed for each matrix and whenever a sample extraction was performed?
/N _N/A Was the method blank contaminated?
Blank extraction date: 7/1 /o & Blank analysis date: 780w Associated samples:
Conc. units:
Compound | Blank ID Sample ldentification

] : [o] [, >

¥ 0.089 73X

G 0.27L

3 0.082-

Q 0. 0¢L

U 0.052 v

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".

V:\Validation Worksheets\DioxinS0\BLANKSS0.21



LDC # sfo<A

SDG # A

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA S¥-846 Method 8200)( 622

VALIDATION FINDINGS WORKSHEET
Overall Assessment of Data

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

Page: __\_of_(_

Reviewer:
2nd Reviewer:

All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data.

( QN N/A Was the overall quality and usability of the data acceptable?

G

Date

Sample ID

Finding

Associated Samples

Qualifications

i Core)

R A

) =

Comments:

V:\Validation Worksheets\Dioxin90\OVR90.21



LDC #: 1S Chn | VALIDATION FINDINGS WORKSHEET Page:___[of v
SDG #: cadu— Initial Calibration Calculation Verification Reviewer: &
2nd Reviewer:__C}

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW-846 Method 8206} 16i2F>

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

RRF = (A)(CL)/ (ANC,) A, = Area of compound,
average RRF = sum of the RRFs/number of standards C, = Concentration of compound,
%RSD = 100 * (S/X) S = Standard deviation of the RRFs,

A, = Area of associated internal standard
C, = Concentration of internal standard
X = Mean of the RRFs

Reported

Reported Recalculated Reported Recalculated Recalculated
Callbration Average RRF [| Average RRF RRF RRF
Standard ID Date Compotund (Reference Internal Standard) (initial) (initial) ( Co2 std) (033 std) %RSD %RSD
1| \ole_ ¢/>7/oL | 23,7.87C0F ("c-2:3,7.8-TC0R) il 0.99 0,99 2.9 2.9 I .9 1\.7
2,3,7,8-TCDD (°C-2,3,7,6-TCDD) } T '
1,2,3,6,7,8-HxCDD (C-1,2,3,6,7,8-HXCDD)
1,2,3,4,6,7,8-HpCDD (*C-1,2,4,6,7,8,-HpCDD)
OCDF (*C-0CDD)
2 | ‘A fa/z-(«,»/o,b 2,3,7,8-TCDF (°C-2,3,7.8-TCDF) 1.2 AN eXs ? l 2.0 [alie} 1< .o
23,7,6TCOD (°C-2,3,7,8-TCOD) B> J = |. 2% l.oL (3. L (2.6
1,2,3,6,7,8-HxCDD (7C-1,2,3,6,7,8-HxCDD) 0.9 2.9, 2.72. .92 2 8.2
1,2,3.4,6,7,8-HpCDD (¥C-1,2,4.6,7.8,-HpCDD) |.69 |.097 .ol l.0C 7.42 7.7[ 2,
OCDF (*c-000D) 1.7 ) ST 1. d.¢f AR
3 2,8,7,8-TCDF (*C-2,3,7.8-TCDF)
2,3,7,8-TCDD (°C-2,3,7.8-TCOD)
1,2,3,6,7,8-HxCDD (C-1,2,3,6,7,8-HxCDD)
1.2,3,4,6,7,8-HpCDD (7C-1,2,4,6,7.8,-HpCOD)
OCDF (*C-0CDD)

Comments: Refer 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\WRK\DIOXINGQ\INICLCS0.21



LDC #: \%&7{ ' ' VALIDATION FINDINGS WORKSHEET ) Page:  tof|
4 SDG #:_ Cret Routine Calibration Results Verification Reviewer: %

2nd Reviewer:

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA S¥-846 Method eeee)lbl—?,g

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. RRF - RRF)/ave. RRF Where: ave. RRF = initial calibration average RRF
RRF = (AJ(C.)/(AD(C) RRF = continuing calibration RRF
A, = Area of compound, A, = Area of associated internal standard
C, = Concentration of compound, C, = Concentration of internal standard
¢
Reported Recalculated Reported | Rocalculated
Calibration Average RRF RRF e BRF B
# Standard ID Date Compound (Reference Internal Standard) {initial) {CC) (cC) %D %D
1 lbXe2. 203 | 7/19/0% | 23,7,6-TCDF (°C-2,3,7,8-TCDF) |. 25 9,0/ .93_7 a; b P et A
2,3,7,6TCDD (°C-23,7,8-TCDD) NES g.44 )
1,2,3,6,7,8-HxCDD (°C-1,2,3,6,7,8-HxCDD) X 4.5 .L(q:; :}2”? |
1,2,3,4,6,7,8-HpCDD (*C-1,2,4,6,7,8,-HpCDD) 1.99 44 .9
OCDF (°C-0CDD) 157 q.2 .Qa—a a\. L
2 |Deg2. 2ol | 7/19 /0% | 23.7.8TCDF (°C-2,3,7,8TCDR) .25 902 .99
' 2,3,7,8-TCDD (°C-2,3,7,8-TCDD) 11> 9.3] 9.28
1,2,3,6,7,8-HxCDD (*°C-1,2,3,6,7.8-HxCDD) °.9QL i, 4 _L(j\g'
1.2,3,4,6,7,8-HpCDD (*°C-1,24,6,7,8,-HpCDD) l.eA 4.0 U9.0
OCDF (°C-OCDD) \,g"l 26.< 29.3
3 |1bged - 162 7/2,9 /o4 | 23,7,8-TCDF (°C-2.3.7.8-TCDF) 2.99 (o.] lo.]
2,3,7,8-TCDD (*°C-2,3,7,8-TCDD)
1,2,3,6,7,8-HxCDD (**C-1,2,3,6,7,8-HxCDD)
] 1,2,3,4,6,7,8-HpCOD (*°*C-1,2,4.6,7,8,-HpCDD)
OCDF (*C-OCDD)

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.

C:AWPDOCS\WRK\DIOXIN9O\CONCLCg0.21



LDC #: k"—foﬂ}! VALIDATION FINDINGS WORKSHEET Page:__|of _]__
SDG #:_Cav=y~ Laboratory Control Sample Results Verification Reviewer: A~

2nd Reviewer:_ O~
METHOD: GC/MS Dioxins/Dibenzofurans (EPA SW 846 Method 8290)

“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 identified below using the following calculation:

% Recovery = 100 * SSC/SA Where: SSC = Spiked sample concentration
SA = Spike added
RPD =1LCS - LCSD | * 2{LCS + LCSD) LCS = Laboraotry control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery
LCS ID: WGEAACAC- o2
Spike Spiked Sample LCS 1 CSD lesaecsn |
Adc?ed Concentration
Compound (ne, (Wi} (¢ [n A Percent Recovery Percent Recovery RPD
= - vi
iL__1cs LSt ics|_esn | Reported | Recalc |l Reported ! Recalc Il Reported
23.78TCDD 5% .59 ¥S.9 ¢
1,2,3,7,8-PeCDD <0 o o 2¢.% g¢.¢
1,2,3,4,7,8-HxCDD \ 9. ¢ 9¢.S | 954
1,2,3,4,7.8,9-HpCDF 5 Us. b .2 b2
ocor o 2.4 .4 | °g.d

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

V:\Validation Worksheets\Dioxin9O\LCSCLC90.21



lons Monitored for HRGC/HRMS Analysis of PCDDs/PCDFs

Descriptor | Accurate mass® lon ID Elemental Composition Analyte Descriptor | Accurate Mass™ lon ID Elemental Composition Analyte
1 3039016 M C,.H%sCLO TCDF 4 407.7818 M+2 C,,H*Cl7CIO HpCDF
305.8987 M+2 C HECLC10 TCDF 409.7788 M+4 C,,HCIF7CLO HpCDF
315.9419 M c,,H,Cl1,0 TCDF (S) 417.8250 M *c, H*Cl,0 HpCDF (S)
317.9389 M+2 ¥C,,H,BCLICIO TCDF (S) 419.8220 M+2 e, ,H*CICIO HpCDF
319.8965 M C,,H,*Cl,0, TCDD 4237767 M+2 C,,H*CIClo, HpCDD
321.8936 M+ C;.H,5CI7C10, TCDD 4257737 M+4 C,,H*CI7Cl,0, HpCDD
3319368 M 1BC,,H,*Cl,0, TCDD (S) 435.8169 M+2 1B H¥CIACIO, HpCDD (S)
333.9338 M+2 13C,,H2CI,YCIO, TCDD (8) 437.8140 M+4 1C,,H*CI27Cl,0, HpCDD (S)
375.8364 M+2 C,,H2CII7CIo HxCDPE 479.7165 M+4 C,,H*Cl,7Cl,0 NCDPE
[354.9792) LOCK CoFia PFK [430.9728] LOCK CoFr PFK
2 339.8597 M+2 C,.H,%CI27CIO PeCDF 5 441,7428 M+2 C,,¥CL,¥CIO OCDF
341.8567 M+4 C, HFCLYCIL0 PeCDF 443,7399 M+4 C, . ¥Cl¥CL0 OCDF
351.9000 M+2 18C,,H35CI,7C10 PeCDF (S) 457.7377 M+2 C,,%CI,¥’CIO, ocopD
353.8970 M+4 13C,,H2CLI7CLO PeCDF (S) '459.7348 M+4 C,,*CI27CLO, oCcDD
355.8546 M+2 Gy, H,2*CI7CIO, PeCDD 469.7780 M+2 13C,,3C1,27ClO, OoCcDD ()
357.8516 M+4 C,,H,>C1,¥7CL,0, PeCDD 471.7750 M+4 13C,,3CI,27Cl,0, ocDD (8)
367.8949 M+2 13C,,H,2CI,YCIO, PeCDD (S) 513.6775 M+4 C,%CICl,0 DCDPE
369.8919 M+4 19C, H,2CL¥CL,0, PeCDD (S} [422.9278) LOCK CioFir PFK
409.7974 M+2 C,.H2Cl7Clo HpCDPE
[354.9792) LOCK CoFie PFK
3 373.8208 M+2 C,,H,*CLICIO HxCDF
375.8178 M+4 C,.H,»CI,27Cl,0 HxCDF
383.8639 M 13C,,H,%CI,0 HXCDF (S)
385.8610 M+2 130,.HX¥CI7CIO HXCDF (S)
389.8156 M+2 C,,H,*CI7CIO, HxCDD
391.8127 M+4 C,,H.35CL7CLO, HxCDD
401.8559 M+2 13, H,3C1,7CIO, HxCDD (S)
403.8529 M+4 1G,,H,%C1,7CL,0, HxCDD (8)
445,7555 M+4 C,,H,*CI77Cl,0 OCDPE
[430.9728] LOCK CoFyy PFK
)] The following nuclidic masses were used:
H = 1.007825 0 = 15.994915
C = 12000000 *Cl = 34.968853
®C = 13003355 ¥Cl = 36.965903
F = 18.9984

S = internal/recovery standard

CAWPDOCS\WRK\DIOXINOO\TCI90.21




Lbc #: ihoda!
SDG #:_ CAvur

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page: {of_{

Reviewer:
2nd reviewer:

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290)

{YAN N/A
N _N/A

Concentration = (A ){L,){DF)

A

RRF

Df
%S

(A (RRF)(V,)(%S)

= Area of the characteristic ion (EICP) for the
compound to be measured

= Area of the characteristic ion (EICP) for the specific
internal standard

= Amount of internal standard added in nanograms
{ng)

= Volume or weight of sample extract in milliliters (mt)
or grams (g).

= Relative Response Factor (average) from the initial
calibration

= Dilution Factor.

= Percent solids, applicable to soil and solid matrices
only.

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 results?

Example:

Sample 1.D. ] . A

Conc.=(l.0€& | ( 200, |
C2ce ) (o iz )

2.622.) ('l7
= D.’:lé%/gg

Sample 1D Compound

Reported Calculated
Concentration Concentration
( ) ( ) Qualification

RECALCg0.21





