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INTRODUCTION

This, -report presents the results from the analyses performed on four samples which were
submitted by a representative of ATC Associates. The samples were analyzed for the presence or

zfs absence of polychlorinated dibenzo-p-dioxins (PCDDs) and dibenzofurans (PCDFs) using a modified
version of USEPA .Method 8290 as described below.

/t* r ft'

PCDD/PCDF ANALYSES

ATC'jiKssociates

p Each sample was spiked with ^^CT2-labeled PCDD/PCDF internal standards (Table 1) and extracted
with toluene in a Soxhlet extractor. The extract was quantitatively transferred to a Kuderna-Danish
concentrator, concentrated, and solvent exchanged to hexane. The hexane extract was then
spiked with 2,3,7,8-TCDD-^’Cl4 enrichment efficiency standard (Table 1) and processed through

a the analyte enrichment procedures described below.
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N sodium hydroxide on silica gel. The column was eluted with 90 mL of hexane and the entire
d eluate was collected and concentrated, under ambient conditions, to a volume of 1 mL.

i
PCDD/PCDF Analyte ^Enrichment

The extraction;?^procedure often removes a variety of compounds, in addition to the PCDDs and
PCDFs, from the sample matrix. Some of these compounds can directly interfere with the analyses
while others can overload the capillary column causing degradation in chromatographic resolution
or sensitivity. The analyte enrichment steps described below are used to remove interferences
from the extracts.

Each extract was diluted to 100 mL with hexane, transferred to a separatory funnel, and washed
with IN sodium hydroxide, concentrated sulfuric acid, and aqueous sodium chloride (5% w/v) as
needed. The hexane extract was quantitatively transferred to a liquid chromatography column
containing alternating layers of silica gel, 40% concentrated sulfuric acid on silica gel,'and 33% 1

capillary column gas chromatography/high resolution mass spectrometry (HRGC/HRMS). The
instrumentation consisted of a Hewlett Packard Model 6890 gas chromatograph interfaced to a
Micromass Ultima high-resolution mass spectrometer. The capillary column was interfaced
directly into the ion source of the mass spectrometer, thus providing the highest possible
sensitivity while minimizing degradation of the chromatographic resolution.

DATE: January 9, 2002

f

PCDD/PCDF Analyses

Each sample extract was analyzed for the presence of PCDDs and PCDFs using combined

a;;, Each extract was then fractionated on a liquid chromatography column containing 4 g of activated
alumina. The column was eluted with 20 mL of hexane followed by 15 mL of 60% methylene
chloride/hexane. The 60% methylene chloride/hexane fraction was concentrated to 1 mL under a

',.;t stream of dry nitrogen and applied to the top of a chromatography column containing 1 g of 5%
/ j AX-21 activated carbon in silica gel. The column was eluted with two 2-mL portions of hexane, 2

mL of cyclohexane/methylene chloride (50:50 v/v) and cyclohexane/methanol/toluene (75:20:5
v/v) in the forward direction, and then vvith toluene in the reverse direction. The toluene fraction
was collected, concentrated, spiked with recovery standards (1,2,3,4-TCDD-''^Ci2 and 1,2,3,7,8,9-
HxCDD-^^Cij) and taken to a final vofume of 20 uL.
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Simultaneous response at both ion masses of the PCDD or PCDF
Signal-to-noise ratio equal to or greater than 2.5:1.0 for both ion masses
Chlorine isotope ratio within 15% of the theoretical value .
Chromatographic retention time within -t-/- 2 seconds of the expected retention time
Chromatographic retention times within elution windows determined from analyses of
standard mixtures
Absence of simultaneous response in the PCDF and PCDPE ion traces

S' A list of the exact ion masses monitored for the determination of PCDD/PCDF isomers and the
PCDE interferences is presented in Table 3. Also included are the theoretical chlorine isotope ratios ,
for the ten congener classes.

y
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PCDD/PCDF Analyses TCdnt.)

M The mass spectrometer was operated in the electron impact ionization mode at a mass resolution
■’ of 10,000-1 T,00O (M/AM, 10 percent valley definition). This resolution is sufficient to resolve

most interfenehces, such as PCBs, thus providing the highest level of confidence that the detected
p levels oTpPCDD/PCDF were not false positives resulting from interferences. Typical operating

parameters for the HRGC/HRMS analyses are summarized in Table 2.
ra ' ■ ■ ■■

HYThe data were acquired by selected-ion-recording (SIR) using groups of ion masses similar to those
described in USEPA Method 8290. The five groups corresponded to the tetrachlorinated through
octachlorinated congener classes. Each group contained two ion masses for the PCDDs, two ion

I3

ri masses for the PCDFs, the corresponding ion masses from the two isotopically labeled internal
standards, and the ion mass characteristic of the polychlorinated diphenylether (PCDE) which, if
present, could cause false responses in the dibenzofuran channels.

fl
Each group of ion masses also contained a lock mass which was used by the data system to

„/1 automatically correct the mass focus of the instrument. The data system determined the centroid
of the lock mass during each data acquisition cycle and corrected the mass focus of the analyte
and internal standard ion masses to assure that the centers of the mass peaks were being
monitored.

,2

The criteria used to judge positive responses for a PCDD/PCDF isomer included:
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= Response factor
= Sum of integrated areas for native isomer
= Quantity of labeled internal standard
= Sum of integrated areas for labeled internal standard
= Quantity of native isomer

'i'

a

i

An X Qis
Rf =

Ais X Qn
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PCDD/PCDF Quantification and Calculations
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f/i! where: .

C = Concentration of target isomer or congener class
d An = Sum of integrated areas for the target isomer or congener class

Qis = Quantity of labeled internal standard added to the sample
J Ais = Sum of integrated areas for the labeled internal standard
i W = Sample amount

Rf = Response factor

An X Qis
C =

Ais X W X Rf

'aceAnalyticar d,/
www.pacBlabs.com REPORT OF: CHEMICAL ANALYSES

■ i I The PCDD/PC.p|;jisomers were quantified by comparison of their responses to the responses of the
labeled internal standards. Relative response factors were calculated from analyses of standard

'd mixtures;/containing representatives of each of the PCDD/PCDF congener classes at five
d concehlration levels, and each of the internal standards at one concentration level, as shown in

Tatele 4. The PCDD/PCDF response factors were calculated by comparing, the sum of the
f^_;a:-^sponses. from the two ion masses monitored for each chlorine congener class to the sum of the

t/Y- responses from the two ion masses of the corresponding isotopically labeled internal standard. The
_ formula for the response factor calculation is:

n
where: •
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Hn X Qis X 2.5
LOD =

His X W X Rf.
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I

Single isomer limit of detection
Sum of noise heights at native isomer retention time
Quantity of labeled internal standard
Sum of peak heights for labeled internal standard
Sample amount
.Response factor

Percent recovery of labeled internal standard
Sum of integrated areas of labeled internal standard
Quantity of recovery standard
Sum of integrated areas of recovery standard

Ais X Qrs x 100%
%R =

Rfr X Ars x Qis
a where:
o

, %R =
! Ais =

' Qrs =

DATE: January 9, 2002PCDD/PCDF ANALYSES

, . The recovery of the 2,3,7,8-TCbD-5’Cl4 enrichment efficiency standard and each ’^Cij-labeled
j internal standard, relative to either 1,2,3,4-TCDD-''5C,2 or 1,2,3,7,8,9-HxCDD-'“C.,2/ was calculated

using the following equation:

= Response factor of the specific labeled internal standard relative to the recovery standard'^
= Quantity of the labeled internal standard congener added to the sample
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® PCDD/PCDF Quantification and Calculations (Cont.)
Each pair of ion rnasstpeaks in the selected-ion-current chromatograms was evaluated manually to

54 determine if it rrietifhe criteria for a PCDD or PCDF isomer. Areas of all peaks exhibiting correct ion
ratios, having./ijetention times within the correct windows, and having areas corresponding to
concentratiohs in the range covered by the initial calibration were then summed for calculations of

r? total congener concentrations. The toxic equivalence of each sample was calculated using the
factors;1isted in Table 5.

. Ars
i Rfr
" Qis

weAnalyticar O .
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where: •

3
LOD =
Hn =

rl Qis =
His
W

^ r.A'Timit of detection (LOD) based on producing a signal that is 2.5 times the noise level, was
calculated for each undetected 2?3,7,8-substituted isomer oL any tetra through octa chlorinated
congener class. The noise heights used to calculate the detection limits were measured at the
retention time of the specific isomer. The formula used for calculating the LOD is:
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Quality Control for PCDD/PCDF Analyses

Recoveries of the native PCDD/PCDF analytes in the laboratory spike samplesany; given matrix.
Recoveries of selected analytes outside this range do notvgenerally range from 70 to 130%.

f.

CITY_21MC1OO_OO2896256

NYC-WTC_000226909

Pace Analytical Senfices, Inc.
1700 Elm Street, Suite 200

Minneapolis, MN 55414
Phone: 612.607.1700 .

Fax: 612.607.6444

invalidate the data but provide information, which is used by the laboratory to monitor recovery
trends and to assure optimization of the method.

Internal standards are spiked into each sample prior to extraction in order to monitor the level of
recovery, which is achieved for each individual sample. Acceptable recoveries range from 40 to
135 percent for the internal standards unless a deviation is due to variation in instrument response
as a result of analytical interferences.

CmB

The performance of the sample processing steps and the instrumentation are monitored on a
routine basisi"The procedures and criteria are summarized below.

One m'efhod blank and one laboratory spike sample are typically prepared with each ten samples of

12

R.:
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The resolution of the mass spectrometer is verified prior to each analysis to be 10,000 or greater.
Hardcopies of the reference peaks are printed at the beginning and end of each analysis day. The
resolving power of the DB-5MS chromatographic column is checked daily by analyzing a standard
solution containing 2,3,7,8-TCDD and the adjacent TCDD isomers. The DB-225 column resolution .
is checked daily by analyzing a standard solution containing 2,3,7,8-TCDF and the adjacent TCDF
isomers. Acceptable performance is achieved when 2,3,7,8-TCDD or 2,3,7,8-TCDF is resolved
from the adjacent isomers by a valley of 25% or less. The group times for the selected-ion- -
monitoring data acquisitions are also checked daily by analyzing the column performance mix

I which has been modified to contain the first and last eluting isomers of each congener class. In
J this way one is assured of collecting data representative of the total PCDD/PCDF content and that

the 2,3,7,8-substituted isomers are suitably resolved.

LJ Initial calibrations are generated by analyzing standard solutions (see Table 4) containing target
native and labeled PCDD/PCDF compounds. Response factors are calculated and averaged for

Q each compound. These averages are used for quantification and for comparison to the daily
continuing calibration. The relative standard deviation for each native compound must be 20% or
less (30% or less for the labeled compounds) as specified in Method 8290. A continuing

I calibration standard is analyzed at the beginning and end of each 12-hour shift on days when initial
J calibrations are not performed. The initial calibration is considered to be valid when the response

factors from the continuing calibration analysis fall to within the ranges specified in Method 8290.

‘ace Analytical' >
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pi

n
Ii The recoveries of the isotopically-labeled PCDD/PCDF internal standards in the sample extracts
^" ranged from 72-124% and indicate a level of efficiency through the extraction and enrichment

steps that is considered typical for this matrix. All of the internal standard recoveries for the field
samples were within the target limits for this method. Also, since the quantifications of the native
2,3,7,8-substituted isomers were based on isotope dilution, the data were automatically corrected
for variation in recovery and accurate values were obtained.

5’1

A laboratory method blank was prepared and analyzed with the sample batch as part of our routine
quality control procedures. .The results^ found at the beginning of Appendix B, show the blank to be
free of PCDDs and PCDFs. This suggests that the sample processing steps did not impact the
results of the analyses.
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Laboratory spike samples were also prepared with the sample batch by extracting a clean wipe that-
had been fortified with native standard materials. The results, found at the end of Appendix B,
show that the spiked native. compounds vyere recovered at 96-115% with relative percent
differences of 1.0-8.7%. This indicates high degrees of accuracy and precision for, these
determinations.

The results from5the analyses are presented in the following:

Appendix A - Documentation _
^..^^Appendix B - PCDD/PCDF Analysis Results

7 .;
DISCUSSION
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The sample ej^racts will be retained for a period of 30 days from the date of this report and then
_ discarded unless other arrangements are made. The raw mass spectral data will be archived on

magnetic^iape for a period of not less than one year. Questions regarding the data contained in
Cj this report may be directed to the authors at the numbers provided below.

■ -
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TABLE HL Spike Levels of PCDD/PCDF Standards

Spike Level (ng)Internal Standards

2.0

2.0

2.0

2.0

2.0

2.0

2.0
.4

2.0

2.0

2.0

2.0

2.0

2.0

2.0

4.0

Recovery Standards

2.0

2.0

Enrichment Efficiency Standard

0.2
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F’
■ H'

1.2,3,6,7,8-HxCDF-’3C,2

1,2,3,4,7,8,9-HpCDF-’’C,2

2,3,7,8-TCDD-3’Cl4

1,2,3,7,8,9-HxCDD-^3C,2
I

1,2;3.7,8,9-HxGDF-’®C,2

1,2,3,4-TCDD-’3Ci2

1,2,3.4,7,8-HxCDD-’’C,2

1,2,3,4,6,7,8-HpCDF-’"Ci2

1,2,3/6,7,8-HxCDD-’3C,2

a
1,2,3,4,6,7,8’HpCDD-’.’C,2

1,2,3,4,7,8-HxCDF-^=‘Ci2

,■ i

OCDD-’2C,2

J

1
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2,3,7,8-TCDF-’®C^)2i:
■ '

2,3,7,8-TCDD^^Ci2

1,2,3,7,8^PeCDF-^3Ci2

2,3,4j7;8-PeCDF-’®C,2

j^^:i;2,3,7,8-PeCDD-^3Ci2

2,3,4,6,7,8-HxCDF-^3Ci2
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10,000-11,000 (M/AM, 10% valley)

32 electron volts
ri':!

8,000 volts

275°C

Multiplier Gain

Chromatographic Column 60 M DB-5MS

260°CTransfer Line Temperature

SplitlessInjection Mode

HeliumCarrier Gas

"30 cm/secCarrier Flow Velocity
- i

I
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“10®

10 ® amp/volt

I
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a

Source T emperature ■

■^Preamplifier Gain

Mass Resolution

Electron Energy a/.4-'

Accelerating -Voltage

a ,■'■!
weAnalyticar Iff
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TABLE .2. High Resolution PCDD/PCDF Analyses

TJZZHRGC/HRMS Operating Parameters
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Mass 1 /Mass 2Mass 2
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Octa-CDb
Octa-CDF
Deca-CDPE

319.8965
303.9016
375.8364

355.8546
339.8597
409.7974

459.7347
443.7398

Hexa-CDDs
Hexa-CDFs
Octa-CDPEs

389.8156
373.8207
445.7555

357.8517
341.8567

Hepta-CDDs
Hepta-CDFs
Nona-CDPEs

423.7766
407.7817
479.7165

457.7377
441.7428
513.6775

391.8127
375.8178

321.8936
305.8987

1.03
1.03

425.7737
409.7788

1.23
1.23

0.88 -
0.88

1.54
1.54

CDDs = Chlorinated Dibenzo-p-dioxins
CDFs = Chlorinated Dibenzofurans
CDPEs = Chlorinated Diphenylethers

0.77
0.77,

Ratio
Compound

Pace Analytical Services, Inc.
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Fax: 612.607.6444
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R

I

id

a
Accurate Mass

/>ZMass 1

for the Determination of PCDDs, PCDFs, and PCDEs

-3

3

1"

Tetra-CDDs.Yj^
Tetra-CDF<"
Hexa-CI^Es

Rewt'a-CDDs
,4^Penta-CDFs

Hepta-CDPEs
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CS1 CS2

a
J

2000.5 2 ' 10 40
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100 .
100

100
100

100
100

100
100

100
100

12

12

100
100
100
100
100
100
100
100
100
100
100
100
100
100
200

12

12

12

12

100
100
100
100
100
1.00
100
100
100

' 100
100
100
100
100
200

100
100
100
ioo
100
100
ioo:
100
100
100
100
100
100
100
200 .

100
100
100
100
100'
100
100
100
100 .
100
100
100
100
100
200

1,2,3,4,T.S-HxCDF-’^C
1,2,3,6,7,8-HxCDF-”C
1,2,3,7,8,9-HxCDF-’3c
2,3,4,6,7,8-HxCDF-^3C

CS4
40
40
200
200
200
200
200
200
200
200
200
200
200
200
200
400
400

CS5
200
200
1000 .
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
2000 '
2000

css
10
10
50
50
50
.50

. 50
50
50
50
50
50
50
.50
50
100
100

2
2
10
10
10
10

, 10
10
10
10
10
10
10
10
10
20
20

R
Li]

Pace Analytical Services, Inc.
1700:Elm Street, Suite 200

Minneapolis, MN ,55414
Phone: 612.607.1700

Fax: 612.607.6444
TABLEi4. High Resolution Calibration Solutions

Concentration (pq/uL)

1,2,3,4,6,7,8-HpCDD
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDD '
OCDF

100
100
100
100
100
100
100
.100
100
100
100
100
100
100
200

0.5
0.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
5.0
5.0

I

'aceAnalyticar
www.pacelabs.cam

1,2,3,4,6,7,8-HpCDD-’®C,2
1,2,3,4,6,7,8-HpCDF-^3Ci2
1,2,3,4,7,8,9-HpCDF-’®C,2
OCDD-’^Cij

O" ■

I
I-

Enrichment Efficiency Standard
2,3,7,8-TCDD-^"Cl4

Recovery Standards
1 ,2,3,4-TCDD-^3C,2
1 ,2,3,7,8,9-HxCDD-’^Ci2

a
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J.*^-^,4,7,8-HxCDF
.z<?i'2,3,6,7,8-HxCDF

1,2,3,7,8,9^HxCDF
2,3,4,6,7,8-HxCDF

Native CDDs/CDFs ' ‘
2,3,7,8-TCDD vj y
2,3,7,8.TCDF
1,2,3,7,8-PeCDD|lF

1,2,3,7,8-PeCD1=7
2,3,4,7,8-PeWbF .
1,2,3,4,74MxCDD
1 ,2,3,&,^8-HxCDD
1,2.3^7',8,9-HxCDD

51'W

Internal Standards
2,3,7,8-TCDD-^"Ci2
2,3,7,8-TCDF-^3Ci2
1,2,3,7,8-PeCDD-’^C^2
1,2,3,7,8-PeCDF-’®Ci2
2,3,4,7,8-PeCDF-^3Ci2
1 ,2,3,4,7,8-HxCDD-^3C
1,2,3,6.,7,8-HxCDD-’’C

http://www.pacelabs.cam
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Compound(s) TEF

i.

/

■ )

fij-l

CITY_21MC100_002896263

NYC-WTC_000226916

12
13
14
15
16
17
18

9
10
11

Pace Analytical Services, Inc.
1700 Elm Street, Suite 200

Minneapolis, MN 55414
'Phone: 612.607.1700

Fax: 612.607.6444

2,3,7,8-TCDD
1,2,3,7,8-PeCDD
1,2,3,6,7,8-HxCDD -
1,2,3,7,8,9-HxCDD
1,2,3,4,7,8-HxCDD
1,2,3,4,6,7,8-HpCDD
OCDD
* Total - TCDD
* Total - PeCDD
* Total - HxCDD
* Total - HpCDD

1.00
0.50
0.1
0.1 ■
0.1
0.01
0.001
0.0
0.0
0.0
0.0

0.10
0.05
0.5
0.1
0.1
0.1
0.1
0.01
0.01
0.001
0.0
0.0
0.0
0.0

.!
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'iJ

■

ze"'

2,3,7,8-TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
1,2,3,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
1,2,3,4,7,8-HxCDF
2,3,4,6,7,8-HxCDF

, 1,2,,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
* Total - TCDF
* Total - PeCDF
* Total - HxCDF
* Total - HpGDF

y. 19
20

ri 21
a 22

23
] 24

-J 25

iw! Numbera ———
1

9 2'
3

m-I 5-

■■

*Excluding the 2,3,7,8-substituted congeners.

Reference: 1 989 ITEFs.3

^7 11'
Analyticar; /

www.pacelabs.com
TABLE 5. 2,3,X8-TCDD Equivalency Factors (TEFs) for the

Polychiofinated Dibenzo-p-dioxins and Dibenzofurans

http://www.pacelabs.com


NYC 9/11 Public Portal Document

-faceAnalyticar
www.pacelabs.com

i J

Appendix A

LJ ■

I

CITY_21MC100_002896264

NYC-WTC_000226917

Pace Analytical Services, Inc.
1700 Elm Street,-Suite 200

Minneapolis, MN .55414
Phone: 612.607.1700

Fax: 612.607.6444
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Required Client Information: Section A
Copy To:

Client Information (Check quote/contract):
Invoice To: Requested Due Date: ‘TAT: Project Manager

RO. Project ff:

Profile »:

Requested Arialysis:

Preservatives

SAMPLE ID

Remarks / Lab ID

bhZ wf •SWIM 5^11c X

A c_ T Su*

3X'I "^4

o

1
Temp in °C

Received on Ice

V0>Sealed Cooler

nniGiNAi <;pPtRPUPRqp Rinp FOR IN.RTRI lOTinWR Form cocot Reu 0601

NYC-WTC_000226918

?4-

a

MiiisiiiaiiiipiniHHiiiiiiiiii
iteNtlViEtHob AIHBiLLNd. SHIPPING DATE NO.OF COOLERS RELINQUISHED BY / AFFILIATION DATE

llillliliTz;
SHIPMENT METHOD TIME

SAMPLER NAME AND SIGNATURE

o
X

MATRIX
WATER
SOIL
OIL
WIPE
AIR
TISSUE
OTHER

Samples lnt^<5f^^/N

Additional Comments:

*
UJ

I

Is
a

Xo

I

* Turn around times less than 14 days subject to
laboratory and contractual obligations and may result in a

. Rush Turnaround Surcharge.

Turn Around Time (TAP in calendar days.

to
o
(O

z
o
z
z

(2
CD
csc
o
a

Required Client Information:
Report To;

LU
§■
o
X
a:

I
1

•D
0)

s
2
Q.
c□

YgnS I

0)

6

o
o

I
o
o

CO
CO
CPi

cn
Cn

X
mm / dd / yy

w'T

One character per box.
(A-Z, 0-9 / .-)

Sample IDs MUST BE UNIQUE

ta
1

o
C
Cd
xz

5

I
N) ,

d
OT
I

as

IS

i

s
1
^.51:

Si

as
s
tSi;

fij

$

fi
a
li
Si

3
s
fi

4/4
Required Client Intormation:

ss
s

/A/-

Si

1

S

o

pg
o -o

iiS
ST

1
Ss

Sfr

1
i
a
‘.?:Arr

iS

Section B
^'xjiVvv

Q

I- z!
o

t
I
I
BIcm^

g

S

Pmlect

Project Number >

Valid MalrTx Codes

¥

Ias
is

1
i
Is

Mi1

aii:

‘^•^HTC yhe
‘*~/b4. T«iW~
______

a
3
liS

aa

I’

I
SAMPLE NOTESSAMPLE CONDITION

Phona

Section D

S8.iV^
fiS£5

DATE Signed: (MM / DD / YY)

611675
To Be Completed by Pace Analytical and Client Section C
Quote Reference:

a_s
—

&

$1
__a&fe

CODE
vyr

iS

8
11

f®!f6c,O i
1•fe1
1
1.s

/^^J^ceAnalyticaT
WWW.pacelabs.com

cW I
-s~a
«

!32kU!=Q3-

I Page: V of t [

E ,213 AIl'9Fl2J S'S^YE^n^^ic&L^ecpsst -ilscu^li^nt €
The Chain-cf-Custody Is a LEGAL DOCUMENT. All relevant fields must be completed accurately.

PRINT Name of SAMPLER:

SIGNATURE of SAMPLER: .........

ACCEPTED BY / AFFILIATION DATE TIME

http://WWW.pacelabs.com
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CI f Y_2 IMC1 0 o_b 0 2 8 9'6 2 66

NYC-WTC_000226919

II

a

Pace Analytical Services, Inc.
1700 Elm Street, Suite 200

Minneapolis, MN 55414
Phone: 612.607.1700

Fax: 612.607.6444
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CITY_21MC100_002896267

NYC-WTC_000226920

0.01000
0.01000
0.01000

0.01000
0.01000
0.01000

0.02000
0.02000

0.00200
0.00200

ND
ND

ND
ND

0.01000
0.01000
0.01000
0.01000

NA
NA

ND
ND
ND

ND
ND
ND

0.01000
0.01000

OCDF
OCDD

ND
ND

Native
Isomers

Cone
ng/m2

ND
ND
ND
ND

ND
ND
ND
ND
ND

0.01000
0.01000
0.01000
0.01000
0.01000

EMPC
ng/m2

. ND ■
ND

Pace Analytical Services, Inc.
1700 Elm Street-Suite. 200

Wlinneapolis, MN.55414

■1

-..J

2,3,7,8-TCDD
Total TCDD

Lab Sample ID
Filename
Total Amount Extracted
ICALDate
CCal Filename(s)

I = Interference
. E = PCDE Interference
ND = Not Detected
NA = Not Applicable
NC = Not Calculated
* = See Discussion

Cone = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum Possible Concentration
LRL = Lower Reporting Limit
J = Concentration detected is below the calibration range
P = Recovery outside of target range
A = Detection Limit based ori signal-to-noise measurement

0.00200
0.00200 '

WIPE
NA '
01/03/2002
01/07/2002 10:40
LMD

2.00
2.00
2.00
2.00
2.00
2.00,
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
4.00

Tel: 612-607-1700
FaxL612-6Q7-6444

2,3,7,8-TCDF
Total TCDF

2,3,7,8-TCDF-13C
2,3,7,8-TCDD-13C
1,2,3,7,8-PeCDF-13C
2,3,4,7,8-PeCDF-13C
1,2,3,7,8-PeCDD-13C
1,2.3,4,7,8-HxCDF-13C
1,2,3.6,7,8-HxCDF-13C
2,3,4,6.7,8-HxCDF-13C
1,2,3,7,8,9-HxCDF-13C
1,2,3,4,7,8-HxCDD-13C
1,2,3.6,7,8-HxCDD-13C
1,2,3,4,6,7,8-HpCDF-13C
1.2,3,4,7,8,9-HpCDF-13C
1,2,3,4,6,7.8-HpCDD-13C
OCDD-13C

ND
ND

Total 2,3,7.8-TCDD
Equivalence: 0.00 ng/m2
(Using ITE Factors)

76
81
83
80
90
94
96
90
96
93

■ 97
.108
110
117

91

1,2,3,7,8-PeCDD
Total PeCDD

2.00
2.00

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services,. Ino.

1,2,3,4,7.8-HxCDF
1-,2,3,B,7,8-HxCDF
2,3,4.6,7,8-HxCDF
1,2.3,7,8,9-HxCDF
Total HxCDF

T,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
Total PeCDF <

1,2,3,4.6,7,8-HpCDD
Total HpCDD

- 0.01000
- 0.01000

1,2,3,4,7,8-HxCDD
■1,2,3,6,7,8-HxCDD .
1,2,3,7,8,9-HxCDD •
Total HxCDD

i

1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

. Total HpCDF'

1,2,3,4-TCDD-13C
1,2,3,7,8,9-HxCDD-'l3C .

3

i

!

^ace Analytical_________ _
Methoid 8290 Blank Analysis Results

I

Report No....01-1052682

BLANK-1401 Matrix
F20107A_03 Dilution
1 m2 , Extracted
01/02/2002 Analyzed
F20107A_01 & F20107A_15 Injected By

ng's Percent
Added Recovery

LRL Internal
ng/m2 Standards
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NYC-WTC_000226921

0.00200
0.00200 J

0.01000
0.01000
0.01000
0.01000
0.01000 ■

0.00200
O.0O20O

0.02000
0.02000 J

0.01000
0.01000
0.01000

Native
Isomers

0.01000
0.01000
0.01000

2,3.7,8-TCDD
Total TCDD

0.01000
0.01000 J

OCDF
OCDD

ND
ND
ND
ND
ND

ND
ND
ND

NA
NA

Matrix •
Dilution
Collected
Received
Extracted
Analyzed

Cone
ng/m2

ND
ND

Internal
Standards

EMPC
ng/m2

ND
ND

■ 0.01000
0.01000
0.01000
0.01000 J

0.01000
.0.01000

LRL
ng/m2

Tel: 612-607-1700
Fax- 612- 607-6444

ND .
0.0320

2.00
2.00

ND
ND
ND

0.0240

ND-
ND
ND

WIPE
NA
12/26/2001
12/28/2001

■ 01/03/2002
01/08/2002 15:50

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

2,317,8-TCDF
Total TCDF

Cone = Concentration (Totals include 2,3,7,S-substituted isomers)
EMPC = Estimated Maximum Possible Concentration
A = Detection Limit based on signal-to-noise measurement
J = Concentration detected is below the calibration range
B = Less than 10 times higher than method blank level
P = Recovery outside of target range
Nn = Value obtained from additional analysis

1,2.3,7,8-PeCDD
Total PeCDD

2.00
2.00
2.00
2.00
2.00.
2.00

. 2.00
2.00
2.00
2-.00
2.00
2.00
2.00
2.00
4.00

ND
0.0120

Total 2,3,7,8-TCDD
Equivalence: 0.000032 ng/m2
(Using ITE Factors)

1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
Total PeCDF

ATC-1226-STY-DX1
103241451
F20108A_05
LMD
1 m2
NA
NA
01/02/2002
F2O1O8A_O1 &F20108A_15
BLANK-1401

ND
0.0026 _ .

1,2,3,4.7.8-HxCDD
1,2,3.6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
Total HxCDD

1,2,3,4,6,7,8-HpCDD
Total HpCDD

a 1,2,3,4-TCDD-13C
1,2,3,7,8,9-HxCDD-13C

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.

2,3,7,8-TCDF-13C .
2,3,7,8-TCDD-13C
1,2,3,7.8-PeCDF-13C
2,3,4.7,8-PeCDF-13C
1,2,3,7,8-P©CDD-13C
1,2,3,4,7,8-HxCDF-13C
1,2,3,6,7.8-HxCDF-13C
2,3,4.6,7,8-HxCDF-13C
1,2,3,7,8,9-HxCDF-13C
1,2,3,4,7,8-HxCDD-13C
1,2,3,6,7,8-HxCDD-13G
1,2,3,4,6,7,8-HpCDF-13C
1,2,3,4,7,8,9-HpCDF-13C
1,2,3,4.6,7,8-HpCDD-13C
OGDD-13C

87
85
89
84
86

105
83 .
98

' 112 ■
. 94

97
84

102
98
78

1,2.3,4,7,8-HxGDF
1,2,3,6,7,8-HxGDF
2,3,4,6,7,8-HxGDF
1,2.3,7,8,9-HxGDF. '
Total HxGDF

1,2,3,4,6,7,8-HpGDF
1.2,3,4,7,8,9-HpGDF
Total HpGDF

Glierit's Sample ID ,
Lab Sample ID
Filename
Injected By
Total Amount Extracted
% Moisture
Dry Weight Extracted
IGAL Date
GGal Filename(s)
Method Blank ID

i --i

1L3

1

flis#

LRL = Lower Reporting Limit
I = Interference
E = PCDE Interference
S = Saturated signal
ND = Not Detected
NA = Not Applicable
NC = Not Calculated
* = See Discussion

Report No....01-1052682

^ace Analytical
Method 8290 Analysis Results

Glient - ATG

ng's Percent
Added Recovery
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0.02000
0.02000

0.00200
0.00200

0.01000
0.01000
0.01000
0.01000
0.01000

0.0410
0.0640

ND
ND
ND

0.01000
0.01000
0.01000
0.01000 J

0.01000 J
0.01000 J

0.00200
0.00200 J

Internal
Standards

2.00
2.00

NA
NA

0.01000
0.01000
0.01000

0.01000
0.01000

Percent
Recovery

Cone
ng/m2

ND
ND

OCDF
OCDD

Matrix
Dilution
Collected
Received
Extracted
Analyzed

ND
ND .

2,3,7,8-TCDF
Total TCDF

Native
isomers

EMPC
ng/m2

LRL
ng/m2

. 2,3,7,8-TCDD
Total TCDD

0.01000
0.01000
0.01000

ng's
Added

■ ND
0.0023,

ND
0.2100

Pace Analytical Services, Inc.
1700 Elm Street - Suite .200

Minneapolis, MN 55414
11

"i

ND
ND ■
ND

0.0290

. Cone = Concentration (Totals include 2,3,7,8-substituted isomers)
EMPC = Estimated Maximum Possible Concentration
A = Detection'Limit based on signal-to-noise measurement
J = Concentration detected is below the calibration range
B =■ Less than 10 times higher than method blank level
P = Recovery outside of target range
Nn = Value obtained from additional analysis

Total 2,3,7-,8-TCDD
Equivalence: 0.00062 ng/m2
(Using ITE Factors)

Client's Sample ID
Lab Sample ID
Filename
Injected By
Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL Date
CCal Filename(s)
Method Blank ID

ND
. ND

ND
ND
NDn

1,2,3,7,8-PeCDD
Total PeCDD

ND-
ND
ND

ATC-1226-STY-DX2
103241469'
F20108A_04
LMD
1 m2-
NA
NA
01/02/2002
F20108A_01 & F20108A_15
BLANK-1401

1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
Total PeCDF

WIPE
NA

. 12/26/2001
12/28/2001
01/03/2002
01/08/2002 15:02

1,2.3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF'
Total HpCDF

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services,. Inc.

1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF .
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
Total HxCDF

1,2,3,4-TCDD-13C
1,2,3,7,8,9-HxCDD-13C

- 2.00
2.00
2.00
■2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
4.00

1,2,3,4,6,7,8-HpCDD
Total HpCDD

2,3,7,8-TCDF-13C
2.3,7,8-TCDD-13C

' 1,2,3,7,8-PeCDF-13C
2,3,4,7,8-PeCDF-13C
1,2,3,7,8-PeCDD-13C
1,2,3,4,7,8-HxCDF-13C
1,2,3,6,7,8-HxCDF-13C
2,3,4,6,7,8-HxCDF-13C
1,2,3,7,8,9-HxCDF-13C
1,2,3,4,7,8-HxCDD-13C
1,2,3,6,7,8-HxCDD-13C
1,2,3,4,6,7,8-HpCDF-13C
1,2.3,4,7,8,9-HpCDF-13C
1,2,3,4,6,7,8-HpCDD-13C
OCDD-13C

83
80
90
86
87

109
82
98

116
91
95
94

.96
94
80

LRL = Lower Reporting Limit
I = Interference
E = PCDE Interference
S = Saturated signal
ND = Not Detected
NA = Not Applicable
NC = Not Calculated
’■ = See Discussion

Report No....01-1052682

1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
Total HxCDD

Tel: 612-607-1700
'Fax:-612- 607-6444

5:1a

8

L!

we Analytical ____ _
Method 8290 Analysis Results
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0.02000 J
0.02000

Native
isomers

0.0240
0.2800

Percent
Recovery

0.0028
0.0820 _

0.0460
0.0710

0.01000
0.01000

0.01000
■ 0.01000

0.01000

0.01000 J
0.01000 J

OCDF
OCDD

0.00200 J
0.00200

0.01000
0.01000
0.01000o.Oiooo
0.01000 J

2,3.7,8-TCDF
Total TCDF

2,3,7,8-TCDD
Total TCDD

0.01000 J
0.01000
0.01000 J

- 0.00200
0.00200

LRL
ng/m2

Internal
Standards

ng's
Added

Matrix
Dilution
Collected
Received
Extracted '
Analyzed

0.01000
0.01000
0.01000
0.01000

ND
0.1300

Tel: 612-607-1700
Fax: 612- 607-6444

76
83
76
72
83

101
79
88

104
112 ■
79

105
119
122
103

ND
ND

0.0620

ND
■ ND

ND
ND

0.0220

ND
0.1400

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200.

Minneapolis, MN 55414

ND
ND
ND

0.1200

Cone = Concentration (Totals include 2,3,7,8-substituted isomers)
EMPC = Estimated Maximum Possible Concentration
A = Detection Limit based on signal-to-noise measurement
J = Concentration detected is below the calibration range,
B = Less than 10 times higher .than method blank level

, P = Recovery outside of target range
Nn = Value obtained from additional analysis

WIPE
NA
12/26/2001
12/28/2001
01/03/2002
01/07/2002 17:32

Total 2,3.7.8-TCDD
Equivalence: 0.0013 ng/m2 •
(Using ITE Factors)

2.00
2.00

2.00
2.00
2.00
2.00
2.00
2.00
2.00 .
2.00
2.00
2.00
2.00
2.00
2.00
2.00
4.00

1,2.3,7,8-PeCDD
Total PeCDD

ATC-1226-STY-DX3
103241477-
F20107A_10
LMD
1 m2
NA
NA
01/02/2002
F20107A_01 &F20107A_15
BLANK-1401

1,2.3.7.8-PeCDF
2,3,4,7,8-PeCDF
Total PeCDF

0.0240
ND

0.0240

1.2,3,4,6,7,8-HpCDD
Total HpCDD

. 171
-i
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2,3,7,8-TCDF-13C
2,3,7,8-TCDD-13C
1,2,3,7,8-PeCDF-13C
2,3,4,7,8-PeCDF-13C .
1,2,3,7,8-PeCDD-13C
1,2,3,4,7,8-HxCDF-13C
1,2,3,6,7,8-HxCDF-13C
2,3,4,6,7,8-HxCDF-13C
1,2,3,7,8,9-HxCDF-13C
1,2,3,4,7,8-HxCDD-13C
1,2,3,6,7,8-HxCDD-13C
1,2,3,4,6,7,8-HpCDF-13C
1,2,3,4,7,8,9-HpCDF-13C

• 1,2,3,4,6,7,8-HpCDD-13C
OCDD-13C.

1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
Total HpCDF •

L...55

NA
NA

1,2,3,4,7.8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
Total HxCDD

1,2,3,4-TCDD-13C
1,2,3,7,8,9-HxCDD-13C

1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
Total HxCDF

LRL = Lower Reporting Limit
I = Interference
E = PCDE Interference
S = Saturated signal .
ND = Not Detected
NA = Not Applicable
NC = Not Calculated
* = See Discussion

Report No....01-1052682
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Filename
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% Moisture
Dry Weight Extracted
ICAL Date
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Method Blank ID

a

i

aa

i
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Cone EMPC
ng/m2 ng/m2
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i

0
2,3,7,8-TCDD-37CI4 0.20 82

0

I
I

1
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CITY_21MC100_002896271

NYC-WTC_000226924

Cone
. ng/m2

0.00200
0.00200

OCDF
OCDD

Native
Isomers

ND
ND

ND
ND

"0.01000
0.01000
0.01000

Internal
Standards

0.01000
0.01000

0.01000
0.01000
0.01000
0.01000,
0.01 ooO

0.01000
0.01000

0.02000
0.02000 J

0.01000
0.01000
0.01000
0.01000

NA
NA

ND
ND

ND
ND
ND
ND

Matrix
Dilution
Collected
Received
Extracted
Analyzed

2,3,7,8-TCDD
Total T.CDD

ND
ND
ND

ND
ND
ND
ND
ND

2.00-
2.00

ND
ND

1,2,3,4-TCDD-13C
1,2,3,7,8,9-HxCDD-13C

0.01000
0.01000.
0.01000

ND
ND
ND

Tel: 612-607-1700
Fax: 612- 607-6444

i

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

1,2,3,7.8-PeCDD
Total PeCDD

2,3,7,8-TCDF
Total TCDF

WIPE
NA
12/26/2001
12/28/2001
01/03/2002
01/07/2002 18:22

Cone = Concentration {Totals include 2,3,7,8-substituted isomers)
EMPC = Estimated Maximum Possible Concentration
A = Detection Limit based on signal-to-noiss measurement
J = Concentration detected is below the calibration range
B = Less than 10 times higher than method blank level
P = Recovery outside of target range
Nn = Value obtained from additional analysis

Total 2,3,7,8-TCDD
Equivalence: 0.000023 ng/m2
(Using ITE Factors)

Client's Sample ID
. Lab Sample ID

Filename
Injected By
Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL Date
CCal Filename(s)
Method Blank ID

ND
0.023

1,2,3,7,8-PeCDF
■ 2,3,4.,7,8-PeCDF
Total PeCDF

1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
Total HpCDF

2,3,7,8-TCDF-13C
2,3,7,8-TCDD-13C.
1,2,3,7,8-PeCDF-13C
2,3,4,7,8-PeCDF-13C
1,2,3,7,8-PeCDD-l3C
1,2,3,4,7,8-HxCDF-13C ’
1,2,3,6,7,8-HxCDF-13C
2,3,4,6,7,8-HxCDF-13C
1,2,3,7,8,9-HxCDF-13C
1,2,3,4.7,8-HxCDD-13C
1,2,3,6,7,8-HxCDD-13C
1,2,3,4,6,7,8-HpCDF-13C
1,2,3,4,7.8,9-HpCDF-13C
1,2,3,4,6,7,8-HpCDD-13C
OCDD-13C

75
.83
76
72
83
99
86
90
99

111
84

108
114
124
80

This report shall not be reproduced, except in full,
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1,2,3,4,7.8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8;9-HxCDD
Total HxCDD

1,2,3,4,6,7,8-HpCDD
Total HpCDD

ATC-1226-STY-DX4
103241485
F20107A_11
LMD
1 m2
NA
NA
01/02/2002

. F20107A_01 &F20107A_15
BLANK-1401

2.00.
2.00,
2.00
2.00
2.00
2.00
2.00
2.00 .
2.00
2.00 .
2.00
2.00
2.00
2.00
4.00

1,2.3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1.2,3,7,8,9-HxCDF
Total HxCDF .

ri'
K'-

■I

LRL = Lower Reporting Limit
I = Interference

■ E = PCDE Interference
S = Saturated signal
ND = Not Detected
NA = Not Applicable
NC = Not Calculated
* = See Discussion

Report No....01-1052682 .

^ace Analytical_________ _
Method 8290 Analysis Results

Client - ATC

ng's Percent
Added Recovery

EMPC LRL
ng/m2 ng/m2

..... 0.00200
---- 0.00200
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2,3,7.8-TCDF

.2,3,7,8-TCDD 0.20 0.21 105

ig

1,2,3,7,8-PeCDD 1.00 1.04 104

2.3,7.8-TCDD-37CI4 0.20 93 .
la

1,2,3,4,6,7,8-HpCDD 1.00 1.08 108

Report No....01-1052682
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98
100

0.98
1.00

NA
NA

OCDF
OCDD

1,2,3.4.6,7,8-HpCDF
1,23.4,7,8,9-HpCDF

Native
Isomers

1.00
1.00

Matrix
Dilution
Extracted
Analyzed
Injected By

1.00
1.00

1.13
1.12
1.18

106
108
107
108

1.2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD

Internal
Standards

2.29
2.21

113 ,
112
118

115
110

1,2,3,7,8-PeGDF
2,3,4,7,8-PeCDF

1.00
1.00
1.00
1.00

g

ng's
Added

1.00
1.00
1.00

Tel; 612-607-1700
Fax: 612- 607-6444

1.09
1.11

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

1,2,3,4,7,8-HxCDF
1,2,3,6;7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF

2.00
2.00

Qs
(ng)

0.20

Qm
(ng)

0.21

109
111

WIPE
NA
01/03/2002
01/07/2002 19:12
LMD

Qs = Quantity Spiked ,
Qm = Quantity Measured
Rec. = Recovery (Expressed as Percent)
P = Recovery outside of target range
X = Background subtracted value
Nn = Value obtained from additional analysis
NA = Not Applicable
• = See. Discussion

.%
Rec.
106

' SPIKE-1407
F20107A_12 .
1 Sample
01/02/2002 ■
F20107A_01 & F20107A_15
BLANK-.1401

1,2,3,4-TCDD-13C
1,2,3,7,8,9-HxCDD-13C

i'

U
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Lab Sample ID
Filename
Total Amount Extracted
ICAL Date
CCal Filename(s)
Method Blank ID

1.06

TSI
1.08

a

Percent
Recovery

.79
87
81'

. 74
88

101
88
92

103
107
88 .

109
123.
127
105

2.00
ioo

2.00
2.00
2.00
2.00

• 2.00
2.00
2.00
2.00
2.00
2.00
2.00
2:oo
2.00
2.00
4.00

'I

I

2,3,7,8-TCDF-13C
2,3,7,8-TCDD-13C
1,2,3,7,8-PeCDF-13C .
2,3,4,7,8-PeCDF-13C '
'1,2,3,7,8-PeCDD-13C
1,2,3,4,7,8-HxCDF-13C
1,2,3,6,7,8-HxCDF-13C
2,3,4,6,7,8-HxCDF-13C
1,2,3,7,8,9-HxCDF-13C
1,2,3,4,7,8-HxCDD-13C
1,2,3,6,7,8-HxCDD-13C
1,2,3,4,6,7,8-HpCDF-13C
1,2,3,4,7,8,9-HpCDF-13C
1,2,3,4,6,7,8-HpCDD-13C
OCDD-13C

^ace Analytical
Method 8290 Laboratory Control Spike Results

Client - ATC
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Client - ATC

2,3,7,8-TCDFS

2,3,7,8-TCDD 1000.20 0.20■I

■ 4
■ 1,2,3,7,8-PeCDD 981.00 0.98

I
2,3.7,8-TCDD-37CI4 0.20 84

i ■
1.05’1,2.3,4,6,7,8-HpCDD 105IDO
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CITY_21MC100_002896273

NYC-WTC_000226926

1,2.3,7,8-PeCDF
2,3,4,7,8-PeCDF

1.2,3,4.7,8-HxCDD -
1,2,3,6.7.8-HxCDD
1,2.3,7,8,9-HxCDD

2.00
2.00

109
102

Matrix
Dilution
Extracted
Analyzed
Injected By

1.00
1.00

107
109

OCDF
OCDD

0.97
0.96

1.00
1.00

2.18
2.05

1.07
1.09

97
96

NA
NA

110
99

103
■ 105 2.00

2.00

1.00
1.00
1.00

Qs
(ng)

0.20

Qm
(ng)

0.20

%
Rec.

98

109
107
111

Native
Isomers

1.10
0.99
1'.03
1.05

Internal
Standards

1.09
1.07
1.11

Tel: 612-607-1700
Fax: 612- 607-6444

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Lab Sample ID
Filename

■ Total Amount Extracted
ICAL Date
CCal Filename(s)
Method Blank. ID

SPIKE-DUP-1267
F20107A_13
1 Sample
01/02/2002
F2O167A_O1 &F2O1O7A_15
BLANK-1401

1.00 -
1.00
1.00
1.00 1,2,3,4-TCDD-13C

1,2,3,7,8,9-HxCDD-13C

. Qs = Quantity Spiked
Qm = Quantity Measured
Rec. = Recovery (Expressed as Percent)
P = Recovery outside of target range
X = Background subtracted value
Nn = Value obtained from additional analysis
NA = Not Applicable
’ = See Discussion

1,2,3.4,6,7,B-HpCDF
1,2,3,4,7,8,9-HpCDF

117

106.

2,3,7,8-TCDF-l3C
2,3,7,8-TCDD-13C
1,2,3,7,8-PeCDF-13C
2,3.4,7,8-PeCDF-13C
1,2,3,7,8-PeCDD-13C
1,2,3,4,7,8-HxCDF-13C
1,2,3,6,7,8-HxCDF-13C
2,3,4.6.7.8-HxCDF-13C'
1.2,3,7,8,9-HxCDF-13C '
1,2,3,4,7,8-HxCDD-13C
1,2,3,6,7,8-HxCDD-13C
1,2,3,4,6,7.8-HpCDF-13C
1,2,3,4,7,8,9-HpCDF-13C
1,2,3.4,6,7,8-HpCDD-13C
OCDD-13C

This report shall not be reproduced, except in full,
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■B

1,2,3,4,7,8-HxCDF.
1,2,3,6,7,8-HxCDF
2,3.4,6.7,8-HxCDF
1.2,3,7.8,9-HxCDF

a

2.00
2.00
2.00

. 2.00
2.00
2.00
2.00
2.00
2.00
2;00
2.00
2.00
2.00
2.00
4.00

' WIPE
NA
01/03/2002
D1/07/2002 20:02
LMD

a

.s

^ace Analytical
Method 8290 Laboratory Control Spike Results

I

Report No....01-1052682

i
ng's Percent

Added Recovery



NYC 9/11 Public Portal Document

Client. ....ATC

I

RPD,%a

2378-TCDF 98 7.8■1.06

2378-TCDD 4.9105 100

12378-PeCDD 5.9104. 98

■ 1234678-HpCDD: 105 2.8108

a

. ■ I

Report No 01-1052682

CITY_21MC1OO_OO2896274

NYC-WTC_000226927

109
102

1234678-HpCDF
1234789-HpCDF

SPIKE 1 .
REC,%

107
109

OCDF
OCDD

12347’8-HxCDF
12367.8-HxCDF
234678-HxCDF
123789-HxCDF

12378-PeCDF
23478-PeCDF

97
96

1.9
1.8

113
112
118

106
108
107
108

REC = Percent Recovered
RPD = The difference between the two values divided by the average.
NA = Not Applicable .

115
110

98
100

3.7
8.7
3.8
2.8

110
99

103
105

I

123478-HxCDD
123678-HxCDD
123789-HxCDD '

109
111J

109
107
111 .

5.4
7.5

3.6
4.6
6.1

SPIKE-1407
F20107A_12
SPIKE-DUP-1267
F20107A_13

SPIKE 2
REC,%

■s

i

1.0
4.1 -

Pace Analytical Services, Inc.
1700 Elm Street, Suite'200

Minneapolis, MN 55414
Phone: 612:6071700

Fax: 612.6076444
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fla

GJ

I

3

SPIKE 1 ID...............J;
SPIKE 1 Filenarne
SPIKE 2 ID.........
SPIKE 2 Filename.....

COMPOUND

d

a
a •
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SPIKE RECOVERY RELATIVE PERCENT DIFFERENCE (RPD) RESULTS

I

tel
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