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ABSTRACT

During July and August 1982, the U.S. Environmental Protection Agency
conducted a major field study in the Philadelphia, PA area to gather field
data to evaluate the predictive capabilities of receptor modeling. As part
of this study, Battelle-Columbus Laboratories and NEA, Inc., conducted a
program to obtain source emission or signature data for the receptor modeling
effort., The program involved collection of particulate emission samples from
major sources in the Philadelphia urban area and analysis of the samples for
particle mass and chemical composition. Sampling was performed with a NEA-
developed Dilution Source Sampling (DSS) system which provided for dilutiom
of the source emissions with ambient air followed by collection of the
particulate matter in <2.5 pm and 2.5 to 10 pm size ranges with dichotomous
samplers. During the period that source signature sampling was performed by
NEA, EPA/RTP and other EPA contractor personnel collected ambient air and.
other source emission data required to assess the efficacy of receptor
modeling.

Industrial processes that were sampled during the study included an
antimony oxide roasting operation, a coal-fired power plant, two oil-fired
power plants with different types of particulate emission coutrols, a
petroleum catalytic cracking unit, a municipal refuse incinerator, and a
secondary aluminum smelter. Source emission samples collectad at each source
were analyzed gravimetrically to determine particle mass and elemental
composition of the particles collected on the filters was determined by
energy dispersive X-ray fluorescence (XRF) analysis. The chemical ~
composition data will form the basis foir identifying elements unique to
specific sources that can be used as tracers in the source apportiomment
work..
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SECTION 1

INTRODUCTION

Over the past several years, receptor modeling has evolved as a distinct
discipline to apportion source contributions to ambient air particulates.
The concept which has been discussed by Cooper(l) involves measurement of
specific features of ambient particulates and use of these features to
apportion the contribution to various sources which impact on a receptor
site. Chemical and physical properties of the ambient particulate samples
such as chemical composition, particle morphology, size distributiom, etc.,
may be employed in receptor modeling. In order to employ receptor models, it
is necessary to have information on specifie characteristics of both ambient
aerosols collected at receptor sites and particulate emissions from major
sources which impact the receptor sites. Ideally, source emission samples
should be acquired after mixing and cooling with ambient air so that they
more closely approximate the size distribution and chemical composition of
the particulate material after it has entered the ambient environment.
Furthermore, it is highly desirable to collect both ambient and source
aerosols using the same sampling technique so that size distribution and
other characteristics will be similar for the two types of samples,

During July and August 1982, the U.S. Environmental Protection Agency
conducted a major field study in the Philadelphia, PA area to gather field
data to evaluate the predictive capabilities of receptor modeling. As part
of this study, Battelle-Columbus Laboratories (BCL) and NEA, Inc., conducted
a program to obtain source emission data for the receptor modeling effort.
The program involved collection of particulate emission samples from major
sources in the Philadelphia urban area and analysis of the samples for
particle mass and chemical composition. Sampling was performed with a NEA-
developed Dilution Source Sampling (DSS) system. This system provided for
dilution of the source emissions with ambient air followed by collection of
the particulate matter in <2.5 pm and 2.5 to 10 pm size ranges with
dichotomous samplers. Thus, source emission samples and samples collected at
ambient receptor sites during the study were obtained under similar
conditions.

Source emission samples collected during the program were analyzed
gravimetrically to determine particle mass and elemental composition of the
particles collected on the filters was determined by energy dispersive X-ray
fluorescence (XRF,) analysis. After completion of the gravimetric and XRF
analyses by NEA, the filter samples were submitted to Dr. T. G. Dzubay,
EPA/RTP for additional physical and chemical analyses required to support the
receptor modeling study.



During the period that source signature sampling was performed by NEA
and BCL, EPA/RTP and other EPA contractor personnel collected ambient air and
other source emission data required to assess the efficacy of receptor
modeling.



SECTION 2

CONCLUSIONS

The study has provided source emission data to support EPA's receptor
modeling/source apportionment work. Source signature data were obtained for
an antimony oxide roasting operation, a coal-fired power plant, two oil-fired
power plants with different types of particulate emission controls, a
petroleum catalytic cracking unit, a municipal refuse incinerator, and a
secondary aluminum smelter. Based on replicate measurements, it is concluded
that the data for all sources except the secondary aluminum smelter are
reliable and representative. The aluminum smelter data are too limited to
judge the quality of the measurements made at this source. Measurements for
a few specific elements in some of the source emissions may be subject to
errors for various reasons. These cases are identified in the
Recommendations Section and the text of the report.



SECTION 3

RECOMMENDATIONS

The elemental composition data obtained in this study are considered to
be reliable and representative of the <10 pm particulate emissions from the
respective sources. Therefore,.the data with the following limitations are
recommended as suitable for use in EPA's receptor modeling/source
apportionment programs.

1) Antimony levels in the Eddystone coal-fired power plant are
questionable. Residual contamination in the sampling system may
have yielded erroneously high antimony values.

2) Copper values for the Schuylkill oil-fired power plant are
questionable since it was necessary to use a copper inlet line on
the sampling system because of the high stack gas temperature. A
teflon inlet line was used for all the other sources.

3) The secondary aluminum smelter emission data are too limited to
provide an adequate characterization of this source type. The
extremely low stack particulate loading and, thus, the long sampling
times required precluded adequate replication of the emission
measurements at this source.

4) Significant compositional differences between the resuspended
baghouse catch and the actual emission samples from the secondary
aluminum smelter suggest that the former approach may not provide
representative emission data. However, the data obtained in this
study are limited and additional work would be necessary to resolve
this issue. L

5) The XRF method did not yield reliable measurements of barium in the
coal-fired power plant emissions. In future studies, if barium is
selected as a tracer for coal combustion sources, the XRF method
should be improved, if possible, or an alternate analytical method
should be employed for this element.

In general, the sampling and analytical methodology used in this study
performed well and is recommended without any major changes or modifications
for tuture source apportiomment work. Future emission measurement studies
should obtain additional data for sources that have not been well
characterized, e.g., catalytic cracking units and for all sources over a
sufficient time period to account for process variability.
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SECTION 4

EXPERIMENTAL PROCEDURES

GENERAL EXPERIMENTAL APPROACH

Source signature sampling was performed at seven sites in the
Philadelphia urban area over the period July 26 - August 18, 1982.
Particulate emission sampling was performed at each site with the NEA
Dilution Source Sampling (DSS) system according to the general protocol shown
in Table 1. All sampling at each site was performed at a point downstream of
particulate control devices. During the tests at each 'site, particulate
emission samples were collected on Teflon, Nuclepore, or quartz fiber filter
media to provide samples for the various analyses required for implementation
and evaluation of the receptor model.

Following acquisition, the particle mass collected on each filter was
determined gravimetrically and the elemental composition of the particulate
catch on the Teflon and Nuclepore filters was determined by energy dispersive
XRF. The samples were then sent to Dr. T. G. Dzubay, EPA/RI? for additional
analyses (NAA, XRD, SEM, IC, etc.) required for the receptor modeling eifort.

SAMPLING SITE DESCRIPTIONS

Source signature sampling was performed at the seven sites identified in
Table 2. The sites were selected from a list of candidate sources developed
by Engineering Sciences (ES) for the Philadelphia Modeling Study. Operators
of at least 15 other sources on the ES list were contacted by BCL or ES;
however either permission to sample at the site was denied, the plant was
shut down, or the plant production was significantly curtailed during the
study period.

SOURCE SIGNATURE SAMPLING

The dilution source sampling system shown in Figure 1 was used to
collect particulate samples of the stack emissions for source signature
characterization, Additional details cf the system are reported by Houck, et
al(2, 3), The system isokinetically extracts a source emission sample from a
stack or duct and diiutes the sample with filtered ambient air. -Two
dichotomous samplers operated concurrently were used to acquire particulate
samples from the diluted sample stream. The dichotomous samplers collect



TABLE 1. SOURCE SIGNATURE SAMPLING PROTOCOL

Sampling Dichotomous Filter Medium
Period Sampler " Fine (<2.5 pm) Coarse (2.5 = 10 pm)
1 A Teflon Teflon (oil-coated)
B Quartz Quartz
2 A Teflon Teflon (oil-coated)
B Teflon Nuclepore (oil-coated)
3 A Teflon Teflon (oil-coated)
B Quartz Quartz
4 A Teflon Teflon (oil-coated)
B Teflon Nuclepore (oil-coated)
5 A ‘Teflon Teflon (oil-coated)
B Quartz Quartz
6 A Teflon Teflon (oil-coated)
B Teflon Nuclépore (oil-coated)




TABLE 2.

SOURCE SIGNATURE SAMPLING SITES

Site/Address

Process Type

Emission Control

Period Sampled

Harshaw Chemical Co.
Gloucester, NJ

Philadelphia Electric
Eddystone Station
Philadelphia, PA

Philadelphia Electric
Schuykill Station
Christian St.
Philadelphia, PA

Philadelphia Electric
Eddystone Station
Eddystone, PA

British Petroleum Co.
Marcus Hook Refining
Marcus Hook, PA

Atlantic Metals Co.

Co.

Co.

Co.

Orthodox & Delaware River

Philadelphia, PA

City of Philadelphia

East Central Incinerator

Philadelphia, PA

Antimony Oxide Roasting

Coal-fired power plant

0il-fired power plant

Oil-fired power plané

Catalyctic Cracker

Secondary Aluminum
(Rotary Aluminum Dross
Furnace)
]

Municipal Refuse Incineration

Baghouse/Wet Scrubber (wet
scrubber not in operation
during. sampling)

Electrostatic precipitator

Mechanical (cyclone) collector

Electrostatic precipitatour

Electrostatic precipltator

Baghouse

Electrostatic precipitator (not
in operation during sampling)

July 26-28

July 29 - August 2

August 2 - 6

August 9 ~ 10

August 11 ~ 13

August 16 - 17

August 17 - 18
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particulate material in the <2.5 pm and 2.5-10 pm size ranges. The
performance of the system has been characterized in laboratory studies

conducted by Southern Research. The results of the Southern Research study
are presented in Appendix A.

The operating procedures used to collect the source signature samples
with the DSS are given in Appendix B. Table 3 provides data on the source
and sampling system operation characteristics for each of the sites.

Sampling data for the DSS filters collected at the various sites are given in
Tables 4 through 10. The materials used for sample collection were:

Membrana Teflon filters, 37 mm, 2 pm pore size, Nuclepore filters, 37 mm,

0.4 m pore size, and Pallflex 2500 QAST quartz fiber filters, 37 mm. All
Teflon and Nuclepore filters used for sampling the coarse particle fractionms
(2.5-10 pm) were oil-coated to prevent particle loss. The mass of particu-

late material collected on each filter is given in the last column of the
tables. ,

XRF ANALYSIS

Elemental analysis of the DSS dichotomous sampler filters was performed
by energy~dispersive X-ray fluorescence (EDXRF) with an EG&G Ortec TEFA IIL
system. The procedures used to perform EDXRF analyses are given in Appendix
C'

A block diagram showing the major components of the EDXRF system is
shown below.

Excitation Chamber
(sample presentation

Y

| X-Ray Tube

X-Ray Spectrometer
(excitation

(measurement of X-ray

Computer
(quantitative calculation
and instrument control)
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TABLE 3.

SIGNATURE SAMPLING

DATA

Stack

Sampling location

Comacnts

Slee Stach Gas
(Process) Velocity, m/e
Hlayshaw Chem. Cc. 6-8

(Ant imony Oxide
Roastiog,

Philadelphia Elec. Co. 4.0

Eddystone Sgation
(Coal-ficcd Power Plant)

Philadelphia Elec. Co. 14.6

Schuydkill Stactlon
(0il-flred Pover Plant)

25-29

136-132

3318-349

B8reach to stack, horlzontal porg,
north side, inlet Bl cm from
inatde of breach wall,

Stack, sourh port,. dalet 71 ca from
inslde of atack wall.

Duct after mechanicel colblector
prior 4o pre-hcatev, inieL 66 ca
from inside of stack wall.

Mathod $, 507 and HU,, measurencats wade concurvently by
Engineecling Sclence, axlde orea uned duting period of
sample collection, weak S0 odor detected at port apeniogs,
1.D. of ports weie 7 2-3/4"; hence 10 ym preseparator could
not be used and samples were collected tsokinetlcally with
a 1/2" 1.D0. button-hook norzle, » 70:1 dilution ratlo vaa
used, stack gas was creported to be near saturation with
water vapor, very high ambient humidity and rain.

Plant operating at near full load (300 MW) during eample
collection, strong $0; odur from post opentngs, 10 ym
preeeparator used. Hethod 5, SUz, and NO, measurewents
made by Eagineering Sclences altesr source slguatura
sampling pesiod.

Hethod § and SO, measuremente made concurreatly by
Bactelle Colunbus, 600 MW plant operating at 460 hd
during saaple collection, oil fuel piped from ARCO
seflnevy, used copper ilned tulet hose rather than
teflon lined hose due to high temperature of ducr gaa.
10 um preneparator rould not be used due to swall .,
of inlet port, 1/4" button-hook nozzle, tsokinetlic
sanpling couditions and s J0:i ratlo vere used.
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TABLE 3.

(Continued)

Stte Stack Gaa Temperatures, °C
(Pracesa) Velocity, w/s Stack Pil. Chawber Ambient Sampling Location Comment s
Philadciphia Elec. Co. 10.2 195-265 28-40 25-38 Breach to stack after induced drafc 395 MW plant. Operating at I75 MW at time of sample
Eddystane Statlon . fan, rumoved opacity meter to use collectlun started; lvad varbed duriug sample collectlon,
(0il-[ired Power Plant) ites port, inlet 96 cm from inaside 10 um preseparatar used,
of breach.
British Petiolcum Ca, 10.2 245-250 26-41 22-15 Noreh breach to stack, 2-1/4" port Hethad 5, 50; and NO, measurements made concurrently by
(Catalytic Cracker) abave opacity meter, tnlet 117 cm Eugineering Science in stack, two ldentical breaches from
{rom inside of breach. ESP to stack, lnadequate space to share sampling platform
vith gagineering Science; hence 4 Inch parts could not b
used, lsokinetic nample collected from one breach with
174" bugton-hook nozzle without 10 um preseparator, 20:)
dilution ratlo, data supplied by BP person.el from previoua
Hethod 5 tests: 0.0302 gratns/DSCF front half, 0.0814
grains/DSCF total,
Atlantic Metals Co. 1647 12-85 21-1 15-29 Breach to stack before induced draft Particulate graln loadlng very lov at eampling point,
(Scec. Aluminum) fan after baghouse, Inlet 102 cm tvo stacks veie uned, one stack by-pessed the baghouse.
from Lneide of breach. On buth sampling days heavy emlssions vere nored (n the
° evenings fraom the by-pass stack, numerous leaks were
also noted in ducting to stacks, a baghouue dust sample
was collected from subsequent resuapension duc fo
1ight loadings anticiputed on filters. }0 um presecparator
used on probe fnlet,
City of Philadelphia 12.9 92-107 21-32 18-22 Hosth.ports, second port {com east, No power generatlon from system, volume 1eduction anly,

East Central Incinerator
(Hunicipal refuse :
tacineration)

breach hefore Induced draft fanm,
south scack, inler 102 cm from
taslde of breach wall.

sampling platform T 10 mecters above ash/wvaste loading
stakion, dtlutlon air inler fllter would be goud
fugleive ealsnion sample.




TABLE 4. SOURCE SAMPLING DATA - HARSHAW/ANTIMONY OXIDE ROASTING OPERATION

= _ —_—— .
iod, hr EDT(C) Sampling ”[‘ime_,(j Particle Mass

Size(b) Sampling Sampling Per

[

Test No. Filter Type(a) Filter No. Fraction Date Start End hrs Collected, ug
1-A Teflon (0OC) AC001 c 7/27/82 1052 1314 2,33 260
Teflon AF126 F 2.3 1107
-B Quarcz DC246 c 7/27/82 1052 1314 2.33
Quartz DF286 F . 2.33
2-4 Teflon (0OC) AC002 C 7/27/82 1342 1621 2.67 513
Teflon AF127 F 2.67 1811
-B Quartz DC248 c 7/27/82 1342 1621 2.67
Quartz DF287 F 2.67
3-A Teflon (0C) AC00 ] C 1/27/82 1640 1904 2.40 485
Teflon AF128 F 2.40 1816
-B Quartz DC249 c 7/27/82 1640 1904 2.40
Quarctz DF288 F 2.40
4-A Teflon (0C)  ACO04 c 7/28/82 0811 1032 2.00 399
Teflon AF130 F 2.00 26139
-B Nuclepore ccosl "¢ 7/28/82 0831 1032 2.00 987
Teflon AF129 F 2.00 2169
5-4 Teflon (0C) AC005 c 7/28/82 1041 124 2.00 358
Teflon AF132 F 2.00 1519
’ |
-8 Nuclepore cco82 c 7/28/82 1 1041 124 2.00 726
Teflon AF131 F 2.00 1159
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TABLE 4. (Continued)
Size(b) Sampling Sampling Period, hr eort®) Sampling Time (4) Particle Mass
Test No. Filter Typea) Filter No. Fraction Date Start End hrs Collected, g
6-A Teflon (0C)  AC006 c 7/28/82 1303 1503 2.02 307
Teflon AF134 F 2.02 1356
~-B Nuclepore €Cco83 C 1/28/82 1303 1503 2.02 709
Teflon AF133 F 2,02 1009
Field Teflon AF245
Blanks Teflon (0C)  ACO80
Nuclepore CC125
Quartz DC285
Quartz DF325
(a)

0C indicates that filter was oll-coated to retaln coarse particles.

(b)F - Fraction <2.5um: C - Fraction 2.5 - ~7um. Probe inlet preseparator was not used at this source because

it would not fit through the sampling port.

(c)
(d)

Clock time

From dichotomous sampler timers

b

for isokinetic sampling is ~7um; see Appendix A.
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TABLE 5.

SOURCE SAMPLING DATA - EDDYSTONE/COAL~FIRED POWER PLANT

(c)
(a) - Size(b) Sampling Sampling Period, hr EDT Sampling Tlmefd) Particle Mass
Test No. Filter Type Filter No. Fraction Date Start End hrs Collected, pg
1-A Teflon (0C) ACDO7 C 8/2/82 0627 0647 0.35 4981
Teflon AF135 F ’ 0.35 1580
-B Quartz DC250 c 8/2/82 0627 0647 0.35
Quartz DF289 F 0.35
2-A Teflon (OC) ACDOS8 C 8/2/82 0658 0718 0.33 4074
Teflon AF136 F 0.33 1506
-B Quartz DC251 C 8/2/82 0658 0718 0.33
Quartz DF290 F 0.33.
3-A Teflon (0OC) ACO09 C 8/2/82 Q726 0746 0.33 3230
Teflon AF137 ¥ 0.33 1114
-B Quartz DC252 C 8/2/82 0726 0746 0.33
Quartz DF291 F 0.33
4-A Teflon (0OC) ACO10 C 8/2/82 0759 0814 0.28 31381
Teflon AF138 F ‘ 0.28 989
-8 Nuclepore CCOB84 C 8/2/82 0759 0814 : 0.28 3783
Teflon AF139 F 0.28 674
5-A Teflon (0C) ACO11 C 8/2/82 0821 0831 0.16 1683
Teflon AF140 F 0.16 442
-B Nuclepare CCO85 C 8/2/82 0821 0831 0.16 1995
Teflon AF141 F a.16 306
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TABLE 5. (Continued)

() (d
(a) Slze(b) Sampling Sampling Perlod, hr EDT Sampling Timef ) Particle Mass
Test Mo. Filter Type Filter No. Fraction Date Start End hrs Collected, ug
6-A Teflon (0C) ACO12 C 8/2/82 08139 0849 0.17 1773
Teflon AF142 F 0.17 491
-B Nuclepore C€CO86 c 8/2/82 0839 0849 0.17 . 2055
Teflon AF143 F 0.17 . 316
Field Blanks Teflon (OC) AC079
Teflon AF244
Nuclepore CC124
Quartz DC284
Quartz’ DF324

(a)

0C indicates that filter was oil-conated to retain coarse particles.

(b) F - Fraction <2.5um; C - Fraction 2.5 - 10um. Preseparator used on probe inlet.
(e) Clock time
(d)

Based on dichotomous sampler timers
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TABLE 6.

SCHUYLKILL/OIL-FIRED POWER PLANT

. (e) (d)
) Size Samplin Sampling Period, hr EDT Sampling Time, Parcicle Mass
(a) 8
Test Nu. Filcter Type Filter No. Fraction Date Start End hrs Collected, ug
1-A Teflon (OC) ACO13 c 8/4/82 1953 2123 1.52 49
Teflon AF144 F 1.52 801
-8B Quartz DC253 C 8/4/82 1953 2123 1.52
Quartz DF292 £ 1.52
2-A Teflon (0C) ACOL4 c 8/4/82 2133 2333 2.00 20,
Teflon AF145 F 2.00 656
-B Quartz DC254 ¢ 8/4/82 2133 2333 2.00
Quarcz DF293 F 2.00
3-A Teflon (0C) ACO15 c 8/4-5/82 23137 0137 2.00 5
Teflon AF146 F 2.00 178
-B Quartz D255 c 8/4-5/82 2337 0137 2.00
Quartz DF294 F 2.00
4-A Teflon (OC) ACO16 c 8/5/82 0153 0324 1.52 17
Teflon AF147 F 1.52 519
-B Nuclepore CCo87 oc 8/5/82 0153 - 0324 1.52 13
Teflon AF148 F 1.52 544
5-A Téflon (0C) ACO17 c 8/5/82 0346 0646 3.01 22
Teflon AF149 F 3.01 428
-B Nuclepore CCOBR c 8/5/42 0146 0646 3.01 24
Teflon AF150 F 3.01 417




TABLE 6. (Continued)
" (d
(a) size (P Sampling Sampling Period, hr EDT () Sampling Time, Particle Mass
Test No. Filter Type Filter No. Fraction Date Start End hrs Collected, pg
6-A Teflon (0OC) AC018 c 8/5/82 1629 1950 3.35 90
Teflon AF151 F 3.35 1762
-B Nuclepore CCo89 c 8/5/82 1629 1950 3.35 234
Quartz DF295 F 3.35
7 A Teflon (0C)  ACD19 c 8/5-6/82 2041 0603} g 3 156
Teflon AF153 F 8.38 3911
-B Nuclepore €C090 C 8/5-6/82 2041 0203 5.37 102
Teflon AF132 F 5.37 3186
7B Nuclepore ccn9l c 8/6/82 0302 0603 ~3.03 3
(Repeat) Teflon AF154 F 3.03 517
Field Blanks Teflon (0C) AC078
Teflon A¥243
Nuclepare cC123
Quartz DC283
Quartz DF323

(a)OC indicates that filter was oil-coated to retain coarse particles.,

i

Preseparator on probe inlet was not used at

(b)F - Fraction <2.5 pymy; C - Fraction 2.5 - ~7um.
sampling

this source because it would not fit through the sampling port. D50 for isokinetic
is ~7 uym; see Appendix A.
(c)

Clock time ,

(d)Based on dichotomous sampler timers

(e)Sampler not operated from 0230 to 0300 hours
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TABLE 7.

SOURCE SAMPLING DATA - EDDYSTONE/OIL-~FIRED POWER PLANT

(a)

Size Sampling Sampling Period, hr EDT Sampling Time, Partlcle Mass
Test No.o Filter Type Filter No. Fraction Date Starc End hrs Collected, ug
-4 Teflon (QC) AC020 C 8/10/82 1447 1547 1.00 63
~ Teflon AF155 F 1.00 639
-B Quarcz DC256 C 8/10/82 1447 1547 1.00
Quartz DF296 F 1.00
2-A Teflon (0C) ACO21 C 8/10/82 1554 1654 1.00 48
Teflon AF156 F 1.00 546
-B Quarcz DC257 C 8/10/82 1554 1654 1.00
Quartz DF297 E 1.00
3-A Teflon (0C) ACD22 C 8/10/82 1703 1833 1.50 100
Teflon AF157 F 1.50 1079
-B Quartz DC258 c 8/10/82 1703 1833 1.50
Quartz DF298 F 1.50
4-A Teflon (OC) AC023 e 8/10/82 1845 1945 1.00 10
Teflon AF158 F 1.00 190
-B Nuclepore €C092 c 8/10/82 1845 1945 1.00 14
Teflon AF159 F 1.00 181
5-A Teflon (OC) ACO24 c 8/10/82 2003 2133 1.50 92
Teflon AF160 F ] 1.50 1389
-B Nuclepore €C093 C 8/10/82 2003 2133 1.50 110
Teflon AF161 F 1.50 1473
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TABLE 7. (Continued)

b : )
(a) Size( ) Sampling Sampling Period, hr ept () Sampling Time, Particle Mass
Test No. Filter Type Filter No. Fraction Date Start End hrs Collected, ug
6-A Teflon (OC) AC025 c 8/10/82 2140 2340 2.00 24
Teflon AF162 F 2.00 700
-B Nuclepore CC094 C 8/10/82 2140 2340 2.00 26
Teflon AF163 F 2.00 736
Field Blanks Teflon (OC) ACO026
Teflon AF164
Nuclepore CC095
Quartz DC259
Quartz DE299

(a)OC indicatres cthat filter was oil-coated to retain coarse particles,

(b)F - Fracction <2.5pm; C - Fraction 2.5 - 10 um. Preseparator used on probe inlet.
(C)Clgck time.
(d)

Based on dichotomous samsler timers.
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TABLE 8. SOURCE SAMPLING DATA - BRITISH PETROLEUM/CATALYTIC CRACKER

(e) e}
(1) Size(b) Sampling Sampling Period, hy EDT Sampling Time, Parcicle Mass
T st No Filter Type Filter No. Fraction Date Start End hrs Collected, ug
1-A Teflon (0OC) AC027 c 8/12/82 0927 1128 .01 158
Teflon AF165 F .01 6421
-B Quartz DC260 ¢ 8/12/82 0927 1128 01
Quartz DF300 F .01
2-A Teflon (0OC) AC028 c 8/12/82 1135 1135 .00 309
Teflon AF166 F .00 6101
-B Quartz DC261 c 8/12/82 1135 1335 .00
Quartcz DF301 F .00
3-A Teflon (OC) ACO29 ¢ 8/12/82 1343 1543 .00 342
Teflon AF167 F .00 7386
-B Nuclepore CC096 c 8/12/82 1343 1543 .00 220(®)
Teflon AF168 F .00 7636
4-4 Teflon (OC) ACO31 C 8/12/82 1556 1756 .00 319
Teflon AF169 F .00 8221
-B Nuclepore ccna7 c 8/12/82 1556 1756 .00 260 (&)
Teflon AF170 ok .00 8127
5-A Teflon (0C) AC032 c 8/12/82 1802 2002 .00 359
Teflon AF171 F .00 7924
-B Nuclepore cco98 c 8/12/82 1802 2002 .00 374(8)
Teflon AF172 F | .00 7907
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TABLE 8. (Continued)

(a) Size(b) Sampling Sampling Period, hr epr () Sampling Timefd) Particle Mass
Tese No. Filter Type Filter No. Fraction - Date Start End hrs Collected, ug
6-A Teflon (OC) AC033 C 8/12/82 2009 2323(f) 3.09 612
Teflon AF173 F 3.09 10087
-B Quartz DC262 c 8/12/82 2009 2323(9) 3.09
Quartz DF302 F 3.09
Field Blanks Teflon (OC) ACO077
Teflon AF242
Nuclepore cC122
Quarcz DC282
Quartz DF322

(a)OC indicates that filter was oil-coated to retaln cvarse particles.

b R

( )F - Fraction <2.5um - ~7pm. Preseparator on probe inlet was not used at this source because it
the sampling port. DSO for isokinetic sampling 1s «7um; Se€¢ Appendix A.

(C)Clock time.

(d)

Based on dichotomous sampler timers.

(e)

Particle mass incorrect due apparently to welghting error.

(E)Sampler off from 2239 to 2248 hours.

would not fit th}ough
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TABLE 9. SOURCE SAMPLING DATA - ATLANTIC METALS SEC. ALUMINUM SMELTER

b (c (d)
(a) Size( ) Sampling Sampling Period, hr EDT ) Sampling Time, Parcicle Mass
fest No. Filcer Type Filcer No. Fraction Date Start Ead hrs Collected, ug
1-A Teflon (0OC) ACO 34 C - 8/16/82 1430 1952(e) 5.52 24
Teflon AF174 ¥ 5.52 110
-B Quartz DC263 c 8/16/82 1430 1952 5.52
Quarcz DF303 F 5.52
2-A Teflon (OC) ACO35 C 8/17/82 1018 2004(f) 9.61 153
Teflon AF175 F 9.61 604
B Nuclepore cC100 c 8/17/82 1018 2004¢E 9.61 208
Quartz DF304 13 9.61
ks-1 (R Teflon (OC)  AC042 c 4939
Teflon AF183 F 624
L (e -
RS-2 Nuclepore CCl11 C 2916
Teflon AF184 F 187
ks—3 (&) Quartz DC266 c
Quartz DF306 ¥
Field Blanks Teflon AF241
Teflon (OC) AC076
Nuclepore CcC121
Quartz DC281
Quartz DF321 |
(a)OC indicates that fillter was oll-coated to retain coarse particles.
b
( )F - Fractlon <2.5um; C - Fraction 2.5 - 10pm. Preseparator used on probe inlet.
(C)Clock time.
(d)Based on dichotomous sampler timers.
(e)Sam_pler off from 1937 to 1944 hours.
(E)Samp!.er of f from 1228 to 1238 hours.
(g)Samples generated by resuspension and sampling of Atlantic Metals baghouse hopper dust.
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TABLE

10. SOURCE SAMPLING DATA - EAST CENTRAL INCINERATOR

' () (d)
(a) size®) Sampling Sampling Period, hr EDT Sampling Time, Particle Mass
Test No. Filter Type Filter No. Fraction Date Start End hrs Collected, ug
1-A Teflon (OC) AC0 36 C 8/18/82 1153 1253 2.00 131
Teflon AF176 F 2.00 1016
-B Quartz DC264 c 8/18/82 1153 1253 2,00
Quartz DF305 F 2.00
2-A Teflon (0OC) AC037 C '8/18/82 1301 1401 1.00 220
Teflon AF177 F 1.00 1579
-B Nuclepore cc101 c 8/18/82 1301 1401 1.00 168
Teflon AF178 F 1.00 1672
3-A Teflon (OC) AC038 c 8/18/82 1407 1607 2.00 287
Teflon AF179 F 2.00 2783
-B Quartz DC265 c 8/18/82 1407 1607 2.00
Quartz DF1309 F 2.00
4~A Teflon (OC) AC019 c 8/18/82 1617 1647 0.50 128
Teflon AF180 F 0.50 1028
-B Nuclepore CC102 C 8/18/82 1617 1647 0.50 105
Teflon AF181 F 0.50 1143
5-A Teflon (OC) ACD46 c 8/18/82 1653 1823 ’1.50 313
Teflon AF182 ¥ 1.50 2882
-B Quarcz DC269 C 8/18/82 1653 1823 1.50
Quarcz DF310 F 1.50

T
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TABLE 10, {(Continued)
(a) Size(b) Sampling Sampling Period, hr EDT(C) Sampling Timefd) Particle Mass
Test No. Filter Type Filter No. Fraction Date Start End hrs Collected, ug
6-A Te flon (OC) ACO4T c 8/18/82 1829 1914 0.75 13
Teflon AF192 F R 0.75 944
-B Nuclepore cC103 c 8/18/82 1829 1914 0.75 101
Teflon AF193 F 0.75 937
7-A Teflon (0C) ACO48 c - 8/18/82 1918 2018 1.00 263
Teflon AF194 F 1.00 3321
-B Quartz DC270 c 8/18/82 1918 2018 1.00
Quartz DF311 F 1.00
Field Blanks Teflon (OC) ACO?75
Teflon AF240
Nuclepore CC120
Quartz DC280
Quartz DF320

(a)
(b)
(c)
(d)

Clock time.

F - Fraction <2.5um; C - Fraction 2.5-10pm.

Based on dichotomous sampler times.

0C indicates that filter was oil-coated to retain coarse particles.

Preseparator used on probe inlet.



Atoms in the sample are excited from their ground state to higher energy
levels by radiation from a X-ray tube. These excited atoms emit X-rays of
discrete energies as they return to their normal ground state energy level.
The energy of the X-rays is characteristic of the emitting element and is
used to qualitatively identify the element while the number of observed X-
rays, which is proportional to the number of atoms, is used to quantitatively

determine a specific element's concentration through a direct comparison with
standards.

There are a number of potential spectral interferences possible with
EDXRF because of its low resolution relative to the number and spacing of
possible X-ray lines. Correction factors are determined by analyzing single
element standards and quantifying their interference with other elements.
Samples exhibiting chemical composition uncharacteristic of normal samples
may require additional corrections.

Most of the background counts in a region of interest are due to the
scattering of primary radiation from the sample. A blank filter is run under
each excitation condition and the background in each region of interest is
linearly related to a high energy incoherent scatter peak due to the primary
radiation. The same scatter peak is measured on all samples and the
relationship is used to estimate the background in the analyte line region of
iaterest.

GRAVIMETRIC ANALYSIS OF DSS FILTERS

The procedures used for handling the DSS dichotomous sample; filters and
for gravimetric analysis of the filter samples are given in Appendix D.
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SECTION 5

RESULTS AND DISCUSSION

The elemental compositions of the source signature samples determined by
XRF analysis are presented in Appendix E. Data at the top of each page gives
the sampling site and Test No.,. particle size fraction (C - 2.5 to 7 or 10
pm, F - <2.5 pm), the filter number and type, and the mass of particulate
material collected on the filter (in Hg). Elemental compositions are
reported as coacentration per unmit filter area (pg/cm2), total quantity of
the element in the particulate material, and percentage by weight of the
element in the particulate sample. Estimated uncertainties are reported for
each measurement.

Summaries of the elemental composition of the particulate emissions from
each of the sources are provided in Tables 11 through 17. These tables show
the weighted average composition of the emissions calculated from all valid
tests performed at a given site. The standard deviation (n-1) is also given
to provide an indication of the variability in the measurements.

Following is a brief discussion of the results of the source signature
measurements made at each site.

Harshaw Chemical (Antimony Roasting)--

The emissions from this source were composed primarily of Sb. The Sb
concentration found in the samples was generally about 80 percent with a
minimum of 67 percent and a maximum of 87 percent. The deposits ranged from
a few hundred to a few thousand micrograms per filter. Only a few other
elements (S, Cl, Fe, Ni, Cu, Zn and As) were observed, and these were
typically at concentrations less than 1 percent. Field blanks were
essentially at background levels,

Philadelphia Electric and Gas (Coal Fired Power Plant)--

The composition of the coal fired power plant emissions was similar to
that previously reported for flyash. Elements such as P, S, Ge, As and Se
were enriched in the fine particle fraction. The composition for most of the
elements was reasonably counstant for all samples.

The variability of the barium comtent in the samples is due mainly to
difficulties in the XRF analysis. Background subtraction in the region of
the barium X-ray is rot very precise, particularly for samples with such
unusual chemical composition. Barium concentrations must be twice
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TABLE 1l1. CHEMICAL COMPOSITION OF PARTICULATE EMISSIONS

lon

Source: Harshaw/Antimony Oxide Roasting No. Tests
Element Average Composition of Particulate Emission, % *+spla)
Fine Fraction, <2.5 m Coarse Fraction, 2.5-7 im
Al ND 0.33 + 0.69
si ND 0.73 *+ 1.59
P , ND ND
S 1.28 + 0.07 1.17 + 0.28
cl .74 + 0.03 0.67 + 0.15
K ND ND
Ca ND ND
Ti ND ND
v ND ND
Cr <0.01 <0.01
Mn <0.01 <0.01
Fe - 0.10 + 0.02 0.46 + 0.67
Ni 0.01 + 0.0008 ' 0.01 + 0.004
Cu 0.01 ¥ 0.0008 0.01 * 0.004
Zn 0.01L + 0.0005 ’ 0.01 + 0.005
Ga <0.01 <0.01
As 0.12 + 0.05 0.11 + 0.04
Se <0.01 <0.01
Br <0.01 0.01 + 0.01
Rb <0.01 <0.01
St <0.01 0.01 + 0.02
Y <0.01 <0.01
Zr <0.01 ND
Mo 0.07 + 0.03 0.05 + 0.02
Pd <0.01 ND
Ag <0.01 ND
cd 0.01 + 0.02 ND
In 0.02 ¥ 0.04 ND
Sn 0.04 + 0.11 ND
sb 78.94 * 1.08 78.69 + 6.10
Ba 0.02 * 0.02 0.05 * 0.07
La 0.01 * 0.03 0.13 ¥ 0.18
Hg <0.01 <0.01
Pb 0.20 + 0.06 0.12 + 0.01

&) ND - not detected.
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TABLE 12, CHeHTCAL COMPOSITICN OF PARTICULATE EMISSIONS

Source: Eddystone/Coal-Fired Power Plant No. Tests §

Element Average Composition of Particulate Emission, % *sp(a)
Fine Fraction, <2.5 {m Coarse Fraction, 2.5-10 pm

Al 14.46 + 0.74 11.99 + 1.73
i 21.77 + 1.23 19.08 + 2.76
P ' 0.62 + 0.06 0.22 + 0.03
S 3.51 + 0.51 0.55 + 0.07
cl 0.06 + 0.02 0.10 + 0.004
4 1.22 + 0.04 1.34 + 0.08
Ca 1,22 + 0.03 1.46 + 0.05
Ti 0.83 + 0.05 0.96 + 0.04
4 0.07 * 0.02 0.06 + 0.005
Cr 0.06 + 0.01 0.05 + 0.002
Mo 0.04 + 0.002 0.04 + 0.002
Fe 8.16 + 0.30 9.15 + 0.34
Ni 0.04 + 0.005 0.03 + 0.002
Cu 0.03 + 0.00Ll . 0.02 + 0.001
Zn 0.07 + 0.007 0.04 + 0.002
Ga - 0.02 ¥ 0.001 0.02 + 0.001
As 0.08 + 0.004 0.04 + 0.002
Se 0.04 + 0.005 <0.01 '
Br ND <0.01

Rb <0.01 0.01 + 0.0008
St 0.13 + 0.009 ) 0.16 * 0.003
Y 0.01 + 0.002 0.02 * 0.001
Zr 0.05 + 0.02 0.03 + 0.003
Mo 0.02 + 0.008 0.02 * 0.002
Pd ‘ <0.01 <0.01

Ag <0.01 <0.01

cd <0.01 <0.01

In 0.01 + 0.003 <0.01

s 0.01 + 0.02 <0.01

Sb 1.84 + 1.04 0.06 + 0.03
Ba 0.14 + 0.12 0.11 + 0.02
La 0.02 + 0.03 <0.01

Hg ND ND

Pb 0.04 + 0.002 0.03 + 0.0008

a) ND - not detected.
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TABLE 13. CHEMICAL COMPOSITION OF PARTICULATE EMISSIONS

Source: Schuylkill/Oil-Fired Power Plant No. Tests 8

Element Average Composition of Particulate Emission, 7% +sp(2)
Fine Fraction, <2.5 pm Coarse Fractiom, 2.5-7 um(b)

Al 1.75 + 0.24 10.46 + 2.71
si 2.94 + 0.46 21.72 + 5.96
P *-1.03 + 0.14 1.40 + 0.25
8 13.21 + 0.51 9.06 + 1.50
Cl ND : <0.01

K 0.21 + 0.03 0.32 + G.08
Ca 1.90 + 0.53 8.37 + 1.96
Ti 0.12-+ 0.03 1.02 r 0.17
v 1.41 + 0.24 1.61 + 0.35
Cr 0.05 + 0.009 0.17 + 0.06
Mn 0.03 + 0.006 0.07 + 0.05
Fe 1.77 + 0.36 3.69 * 0.63
Ni 2.07 + 0.38 1.76 + 0.35
Cu 0.14 + 0.10 i 2.36 + 2.83-
Zn 0.85 + 0.21 0.91 + 0.14
Ga 0.01 + 0.004 0.03 + 0.03
As '0.01L + 0.007 0.09 + 0.11
Se <0.01 <0.01

Br <0.01 <0.01

Rb <0.01 <0.01

St 0.03 + 0.007 ~0.13 + 0.07
Y <0.01 <0.01

Zr 0.02 + 0.03 0.08 + 0.08
Mo 0.14 + 0.05 0.07 + 0.06
Pd <0.01 0.03 + 0.04
Ag <0.01 0.09 + 0.14
cd <0.01 0.39 # 0.41
In <0.01 0.32 + 0.21
Sn 0.02 + 0.02 0.39 + 0.39
Sb 0.12 + 0.03 0.30 + 0.23
Ba 0.19 + 0.12 0.22 + 0.36
La 0.23 + 0.30 1.90 + 2.18
Hg <0.01 <0.01

Pb 1.11 + 0.31 0.51 + 0.27

a) ND - not detected. b) Does not include data from Tests 3A, 5B, 7B, or 7B
(repeat).
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TABLE 14. CHEMICAL COMPOSITION OF PARTICULATE EMISSIONS

Source: Eddystone/0il-Fired Power Plant No. Tests 6

Element Average Composition of Particulate Emission, % *sp(a)

Fine Fractiom, <2.5 um Coarse Fraction, 2.5-10 ium
Al 1.24 + 0.26 4.73 + 1.27
Si 2.21 *+ 0.49 9.37 * 2.59
P 1.70 + 0.35 2.34 + 0.25
s ©12.01 + 1.67 9.13 + 1.26
cl ND 0.0l + 0.03
K 0.20 + 0.05 0.34 + 0.14
Ca 2.54 * 0.59 10.63 + 2.35
Ti 0.04 + 0.04 0.83 + 0.24
v 0.81 + 0.18 1.80 + 0.38
Cr 0.04 + 0.01 0.11 + 0.02
Mn 0,04 + 0.01 0.08 + 0.03
Fe 1.94 + 0.42 3.56 + 0.75
Ni 1.83 + 0.47 2.28 + 0.43
Cu 0.12 ¥ 0.03 0.15 + 0.02
Zn 1.49 + 0.37 1.84.% 0.35
Ga <0.01 0.03 + 0.03
As <0.01 0.03 + 0.03
Se <0.01 0.0l + 0.02
Br 0.01 + 0.006 0.01 * 0.02
Rb <0.01 0.05 + 0.07
Sr 0.02 + 0.004 0.15 + 0.08
Y <0.01 ) 0.02 * 0.02
Zr 0.03 + 0.05 0.07 + 0.11
Mo 0.10 + 0.02 0.14 + 0.08
Pd 0.01 + 0.008 0.09 + 0.07
Ag <0.01 0.24 + 0.33
cd 0.01 + 0.005 0.18 *+ 0.29
In <0.01 0.08 + 0.12
Sn 0.05 + 0.04 0.04 + 0.07
sb 0.19 + 0.10 0.09 + 0.21
Ba 0.40 + 0.18 1.20 + 1.18
La 0.27 + 0.20 1.10 + 1.49
Hg <0.01 0.02 + 0.04
Pb 2.29 * 0.57 2.78 + 0.50

a) ND = not detected.
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TABLE 15. CHEMICAL COMPOSITION OF PARTICULATE EMISSIONS

Source: British Petroleum/Catalytic Cracker No. Tests 6

Element Average Composition of Particulate Emission, % +sp(a)
Fine Fraction, <2.5 pm Coarse Fractiom, 2.5-7 pm(b)

Al 4.14 + 0.73 24.19 + 1.35
Si 10.41 + 1.25 50.37 + 3.78
. P 0.01 + 0.03 ND

S 4,20 + 0.47 3.97 * 1.61
Cl ND ND

K 0.03 + 0.006 0.12 + 0.02
Ca 0.03 + 0.005 . 0.17 + 0.04
Ti 0.11 + 0.03 0.28 + 0.04
v ND ND

Cr ND ND

Mn ND ND

Fe 0.22 + 0.03 0.59103
Ni 0.02 + 0.004 0.06 + 0.01
Cu <0.01 <0.01
Zn <0.01 : 0.01 + 0.003
Ga <0.01 <0.01
As ND ND

Se <0.01 <0.01
Br <0.01 <0.01
Rb <0.01 <0.01
Sr <0.01 0.01 + 0.003
¥ 0.01 + 0.001 0.03 + 0.005
Zr ND 0.01 + 0.01
Mo ND <0.01
Pd ND <0.01
Ag ND 0.02 + 0.02
Cd ND 0.01 + 0.0l
In <0.01 <0.01
Sn <0.01 ND

Sb <0.01 0.01 + 0.03
Ba ND- 0.10 + 0.11
La 0.22 + 0.04 0.65 + 0.17
Hg ND ND

Pb <0.01 0.03 + 0.01

a) ND - not detected. b) Does not include data from Tests 3B, 4B, and 5B.
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TABLE 16.

Source: Atlantic Metals/Secondary Aluminum Smelter

CHEMICAL COMPOSITION OF PARTICULATE EMISSIONS

No. Tests g

Average Composition of Particulate Emissions, 7 *sp(a)

Fine Fraction, <2.5 um

Coarse Fraction, 2.5-10 pm

Element Source Baghouse RS Source Baghouse RS
Al 1.88 + 0.62 ND 4,72 + 0.17 ND
CH 4.40 + 2.84 ND 7.32 + 2.17 ND
P 0.65 + 0.40 ND 0.33 + 0.09 ND
S 22.00 + 27.03 4.30 + 0.008 1.27 + 1.79 2.92 + 0.19
cl 13.44 + 13.81 40.95 + 1.51 23.41 + 0.95 36.73 + 1.52
K 11.14 + 1.56 12,73 + 1.95 7.39 +5.21 11.65 + 0.84
Ca 0.15 + 0.09 0.19 *+ 0.03 0.95 + 0.34 0.13 + 0.007
Ti 0.02 + 0.005 0.13 + 0.0 0.16 + 0.06 0.0l + 0.001
v 0.01 + 0.006 <0.01 0.0l + 0.006 <0.01
Cr 0.0l + 0.02 <0.01 0.11 + 0.10 <0.01
Mn 0.0l + 0.004 <0.01 0.01 + 0.02 <0.01
Fe 0.19 + 0.08 0.10 + 0.01 1.64 + 0.72 0.04 + 0.004
Ni 0.02 + 0.02 <0.01 0.10 + 0.08 <0.01
Cu 0.07 + 0.04 0.03 + 0.0 0.14 + 0.07 0.02 + 0.001
zn 0.16 + 0.11 0.08 + 0.006 0.25 + 0.08 0.05 + 0.001
Ga <0.01 <0.01 <0.01 <0.01
As 0.02 + 0.008 0.05 + 0.01 <0.01 ND
Se <0.01 <0.01 0.03 + 0.007 <0.01
Br 0.06 + 0.01 . 0.04 + 0.004 0.05 + 0.0 0.03 + 0.001
Rb <0.01 <0.01 <0.01 0.0l * 0.0
St <0.01 0.01 + 0.008 <0.01 <0.01
Y <0.01 0.01 + 0.008 <0.01 <0.01
Zr <0.01 0.05 + 0.07 0.29 + 0.37 ND
Mo ND 0.04 + 0.04 <0.01 0.02 + 0.004
Pd 0.03 + 0.04 <0.01 <0.01 <0.01
Ag 0.01 + 0.0l <0.01 0.02 + 0.02 <0.01
cd ND 0.07 * 0.05 0.13 + 0.13 <0.01
In 0.11 + 0.14 0.09 _ 0.10 0.09 + 0.06 <0.01
Sn 0.14 + 0.13 0.02 + 0.02 0.02 + 0.02 <0.01
sb 0.58 + 0.03 0.07 + 0.10 0.69 + 0.28 0.03 + 0.01
Ba 0.51 + 0.67 0.23 + 0.33 0.03 + 0.05 <0.01
La 0.31 + 0.44 0.18 + 0.26 3.19 + 4.51 0.0l + 0.02
Hg ND <0.01 <0.01 <0.01
Pb 0.10 + 0.03 2.23 + 0.62 0.16 + 0.08 0.74 + 0.08

a) ND - not detected.
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TABLE 17. CHEMICAL COMPOSITICN OF PARTICULATE EMISSIONS

Source: East Central Incinmerator No. Tests 7
Element Average Composition of Particulate Emission, % *spla)
Fine Fraction, <2.5 pm Coarse Fraction, 2.5-10 pm
Al 1.45 + 0.61 6.04 + 0.71
Si . 1.79 + 0.56 9.14 + 1.69
P 0.65 + 0.12 0.93 + 0.13
;) 2.94 + 0.80 3.64 + 0.37
cl 25.31 + 3.18 16.03 + 3.28
K 8.46 + 2.51 4.44 + 0.81
Ca 0.28 + 0.06 6.67 + 0.69
Ti 0.04 + 0.01 *1.07 + 0.14
\' <0.01 0.02 + 0.01
Cr 0.02 + 0.002 0.18 + 0.07
Mn 0.02 + 0.003 0.10 + 0.02
Fe 0.33 + 0.08 2:.08 + 0.31
Ni 0.03 + 0.004 0.11 + 0.05
Cu 0.15 + 0.02 0.07 + 0.03
Zn 10.97 + 2.15 , 3.80 + 2.07
Ga 0.02 + 0.01 <0.01
As <0.01 ‘ 0.04 + 0.03
Se <0.01 <0.01
Br 0.30 + 0.14 0.18 + 0.10
Rb 0.02 + 0.004 <0.01
Sr <0.01 0.03 + 0.008
b4 ND <0.01
Zr <0.01 0.03 + 0.03
Mo 0.02 + 0.0l <0.01
Pd 0.03 + 0.01 0.01 + 0.02
Ag - 0.02 + 0.009 0.01 + 0.02
cd 0.26 + 0.05 0.07 + 0.04
In 0.01 + 0.01 0.02 + 0.02
Sn 0.79 + 0.18 0.08 + 0.09
Sb 0.25 + 0.11 0.11 + 0.06
Ba 0.04 + 0.04 0.28 + 0.23
La <0.01 0.33 + 0.32
Hg <0.01 0.03 + 0.02
Pb 6.08 + 1.39 1.73 + 0.60

a) ND - not detected.
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the standard deviations (see data in Appendix E) before the data is
considered reliable.

Antimony was unusually high in the fine fractiom, ranging from 0.98
percent to 3.8 percent. Although the entire sampler was thoroughly washed
and scrubbed with brushes, soap, water and methanol between each source
sampled, there is a remote possibility that metallic Sb condensed on the
surface of the probe and was later volatilized during the coal fired power
plant test. This hypothesis has been evaluated from several directioms, but
it has not been possible to definitively say that this was or was not a
problem. Because of the unusual nature of the Sb results and the previously
sampled source, it is recommended that Sb not be included in the receptor
modeling data base or a footnote about the potential contamination be made.

Philadelphia Electric and Gas (Schuylkill 0il-Fired Power Plant)--

The deposits collected with these samples were, in general, less than
those collected at the coal-fired boiler. Deposit loadings ranged from less
than 10 pg filter in the coarse fractiom to almost 4,000 pg/filter even
though sampling times were as long as 8 hours. Although some of the same
elements such as V and Ni that have been previously reported were observed in
the emissions from this boiler and the one at Eddystone, many other elements
not previously reported such as Al, Si, P, S, Ca, Fe, Cu, Zn and Pb were
found at concentrations greater than 1 percent. Also of interest was the
presence of Mo at about one or two tenths of a percent. Mo may be useful as
a tracer for oil combustion since it is relatively uncommon in most emissions
and is typically at the nanogram level in urban aerosols. S is slightly
enhanced in the fine fraction while most of the other elements are depleted
in the fine fracdtion. The largest difference is in the Al, Si and Ca which
are about 5 fold more abundant in the coarse fraction than in the fine
fraction.

Substantial amounts of Sb were not observed, suggesting that the Sb
observed in the coal-fired power plant emissions may have been real or that
any Sb contamination had been removed from the sampling system.

Philadelphia Electric and Gas (Eddystone Oil-Fired Power Plant Station)--
These samples were also more lightly loaded than those collected at the
coal-fired power plant. Even though sampling times between about 1 hour and
8 hours were used, deposit loadings ranged from 20 pg to about 1,500
pg/filter. The elements Ni and V usually associated with residual oil
combustion were abundant in both the fine and coarse fractions. Other
elements present at concentration greater than 1l percent included Al, Si, P,
S, Ca, V, Fe, Ni, Zn and Pb. The concentration of Al, Si and Ca were several
fold lower in the fine fractiom than in the coarse fraction. Sulfur was the
only element substantially enriched in the fine fraction while V, Fe, Ni, Zn
and Pb were depleted in the fine fraction. Sb was not enriched in these
emissinns as was observed with the coal flyash. Mo was found in the fine and
coarse fractions at concentrations similar to those observed in the Eddystone
oil-fired power plant samples, i.e., ~0.1 percent. This observation provides
additional support for the suggestion that Mo may be a suitable tracer
element for oil combustion. (Also see comments on individual data sheets).

34



City of Philadelphia, East Central Incinerator (Municipal Refuse
Incineration)--

The chemical composition of these incinerator samples was relatively
constant during the sampling period. Most of the mass was in the fine
fraction and the chemistry was similar in both fractioms. Al, Si, Ca and Ti
were generally more abundant in the coarse fraction while Cl, K, Zn, Cd, Sn,
S8b and Pb were substantially enriched in the fine fraction. Cl was the most
abundant element in both the fine and the coarse fraction.

British Petroleum (Catalytic Cracker)--

These results represent some of the first detailed elemental analysis of
this type of emissions and, thus there is very little data for comparison.
The high Al and Si, however, is in agreement with literature values. The Al
and Si are about 4 fold greater in the coarse fraction than in the fine
fraction. The only other element greater than 1 percent was S which was
about 4 percent in the fine fraction and about 3 percent in the coarse
fraction. The most notable feature about the chemistry of thesé emissions
was the high abundance of La, Ce and Nd, all of which were about the same
concentration, a few tenths of a percent. Since standards were not available
Ce and Nd concentrations in the samples could not be quantified. Their
spectral intensities, however, suggested concentrations similar to those of
La.

The mass loadings on the three coarse samples collected on Nuclepore are
incorrect as is obvious from the over 150 percent of the mass explained by
the Al and Si. This is about a factor of 2 more than was observed for the
other coarse samples collected from this source. Although a factor of two is
suggestive of a weighing or calculational error, the source of the error
could not be identified.

Atlantic Metals (Rotary Aluminum Dross Furnace)--

The most abundant elements present in these deposits are S, Cl and K.
The next most abundant are Al and Si at a few percent. The concentration
variability between samples, however, is much more substantial than had
previously been observed with the other samples collected in Philadelphia.
The S, for example, is 41 percent in the fine fraction filter AF 174, but
only 2.8 percent on filter AF 175. This is a secondary Al smelter plant
which processes metal in batches. It is possible that the 5 to 8 hour
sampling periods integrated different stages of the batch operation.
Unfortunately, a smaller number of replicates were obtained at this site due
to the long sampling times required. Data are also presented for the
composition of the baghouse collector dust which was resuspended and
collected with dichotomous samplers. There are significant differences in
the elemental composition of the resuspended samples and the actual source
emission samples. For example, Al and Si present in percent levels in the
emission samples were not detected in the resuspended baghouse dust samples
and the concentrations of several other elements were considerably lower in
the latter samples. The dissimilarity in the two types of samples suggests
that the resuspended samples may not be reprcsentative of the source
emissions. However, the data obtained in this study are too limited to
substantiate this conclusion.
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SECTION 6

QUALITY ASSURANCE SUMMARY

DEVIATIONS FROM QUALITY ASSURANCE PLAN

Gravimetric Analysis of Filters

The Standard Operating Procedure for weighing the fragile quartz fiber
filters was modified when determining net weight because of material loss
during handling and changes in humidity. The calculations of the net weight
were made as follows to incorporate a correction due to handling and humidity
effects. ’

Net weight = Gross weight - Tare weight - Correction value of material
loss and humidity effects,

The correction value was determined by the mean weights of all of the
field blanks and unused filters. The correction value was determined by the
mean net weights of all of the field blanks and unused filters. The
correction value for the fine quartz filters was - 42 pg. The correction
value for the coarse filters was - 22 ug.

Filter Handling

Quartz fiber filters were not stored in metal dishes immediately after
assigning ID numbers. They were stored in plastic petri dishes for about 1
week. (The metal cans did not arrive in time). It was decided that loading
them into holders and wrapping with aluminum foil would cause more problems,
since they would have to be unloaded for tare weighing, and the excess
handling would result in loss of material from the filters. The effect of
plastic petri dishes was thought to be insignificant, since the filters come
wrapped in plastic, are held in plastic holders and were to be used for
source sampling in which the organic deposits were expected to be high.

ACCURACY AND PRECISION OF GRAVIMETRIC ANALYSIS OF FILTERS

Precision of mass measurements, W,, is determined for each filter type
by calculating the mean of the absoluté value of the difference in replicate
weighings, Wd , for n replicate weighings.

i
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Accuracy is assessed by determining the percent error, % E., for each
weighing set i, where *

measured tare weight - true tare weight
true tare weight

%z E;, =100 X
i

The overall percent error, % E, is the average percent error from each

weighing set,

% E =

e

r

These results are summarized in Table 18.

TABLE 18. ACCURACY AND PRECISION OF GRAVIMETRIC
ANALYSIS OF FILTERS

Precision Accuracy Completeness
Filter Type Wd in pg %2 E - 4
0il Coated 3.4 (n = 13) 0.001 100
Nuclepore 3.4 (n = 8) 0.015 100
Teflon Membrane 3.2 (n = 18) 0.001 100
Quartz 56.1 (n = 13) .001 100
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ACCURACY AND PRECISION OF X-RAY FLUORESCENCE ANALYSIS

Precision for the
and standard deviation

XRF analysis was determined by calculating the mean
of the QA standard in each analysis run.

These

results are summarized in Table 19. The QA data for each X-ray analysis run
are listed in Table 20.

TABLE 19. ACCURACY AND PRECISION OF XRF
ANALYSIS OF QA STANDARD

Mean Value Standard Deviatiom Relative Standard Accuracy
Element ug/cm2 pg/cm2 Deviation % Avg. % Error
Si 26.35 0.24 0.91 1.3
Ti 10.96 0.06 0.55 -0.3
Fe 30.55 0.19 0.62 0.5
cd 32.78 0.11 ' 0.34 o 0.9
Pb 25.71 0.13 0.50 0.8

Average Relative Standard Deviatiom, 7 = 0.58
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TABLE 20.

RESULTS OF ANALYSIS OF QA STANDARD

131/95-3

2A STANDARD QE11é

EL CONCENTRATICON 7% ERRODR
ACTUAL MEAZSLURED

Sl 26.00 26,40+= 1,33 1.5

TI 11.00 10.9%+=- 0.9% - 0.2

FE 30.40 30.72+- 1.55 1.0

oo 32.50 22.7é&+— 1.44 0.2

FB 25.50 2T.80+- 1.30 1.2

121/95-4

QA STANDARD Q311é

EL COMNCENTRATION % ERROR
ACTUAL MEASURED

<1 246,00 Z26.24+- 1,22 0.9

TI 1:.00 10,.91+= 0.55 - 0.2

FE. 30.40 20,31+ 1.5 - 0.2

D 2.0 J2.71+— 1,664 Q.4

PR 25.50 25,76+ 1.320 1.0

121/95-5

QA STANDARD Q<114

EL CONCENTRATION % ERRDR
ACTUAL MEAZURED

S1 26.00 26&.34+— 1,23 1.2

TI 11,00 10.92+= 0.55 =~ 0.8

FE 20.40 230,.7&+— 1,55 1.2

cD 22.50 32.4&3+- 1.44 0.4

‘PR 29.50 25.75+- 1.20 1.0

121 /7954

@A STANDARD @<11é

EL CONCENTRATION % ERROR
ACTUAL MEASURED

<1 26.00 2¢&.14+—- 1.3Z2 0.4

TI 11.00 11.00+= Q.55 - 0.Q

FE 20,40 20,45+ 1,55 1.0

oo 32,50 22,934+— 1.47 1.3

FEB 25.50 25.59+- 1.2° 0.4

181/9%-7

QA STANDARD Q114

EL CONCENTRATION v ERRCR
ACTAL MEAZIUIRED

SI 26,00 25,92+~ 1.31 - 0.2

TI 11.00 11,04+~ 0.5 0.2

FE 20.40 20,55+~ 1,54 0.9

COl 32.50 22.7%+~ 1.4& a.e

FE 25.20 25.71+~ 1.2° 0.2

121/95-8&

GA STANDARD @Zl1é

EL CONCENTRATION % ERRIIR
ACTUAL MEASURED

SI 2EL00 0 26,224 1,22 1.2

T1 11.00 10,924~ 0,55 =~ 0.4

FE 30.40 20.55+- 1,54 0.5

[mv] 22.90 32.71+%- 1.64 0.4

PB 28.50 2T.444+— 1,27 Q. &

121 /%75-2

RA STANDARD QS11é

EL CONCENTRATION % EFRRCIR
ACTUAL MEASIRED }

Sl 26.00 24£.19+- 1,22 0.7

TI 11.00 11,0484~ 0,954 .4

FE 20.40 J0,.52+- 1,55 0.6k

0 BZ.50 22.78+- 1.44 0.2

PE 25.50 25.76+- 1.30 1.0

121/95-10

A STANDARD @=11é&

EL CONCENTRATION % E=ROR
ACTULAL MEASURED

SI 26,00 246,01+- 1.1 Q0

T1 11.00 10,.97+= 0,85 -~ 0,Z

FE 20,40 20,29+ 1.54 - 0,0

Ch T2.50 I2.4E7+— 1,64 0.%

PB 29.50 25.S57+- 1.27 0.2
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TABLE 20.

(Continued)

i21/935-11

QA STANDARD S11&

EL CONCENTRATION % ERROR
ACTUAL MEASURED

A 2¢.00 24,19+- 1,22 0.7

TI 11.00 10.98+= 0,55 " = Q.2

FE 30.40 30.22+- 1,32 - 0.4

ch 32.50 Z2.74+— 1.46 0.8

~B 25.50 2Q,52+- 1.29 0.1

1€1/9S=-12

A STANDARD Q€116

EL CONICENTRATION % ERROR
ACTUAL MEASUREL

SI 26,00 24,.52+- 1.324 2.0

TI 11.00 10,96+~ 0,85 = 0.2

FE 20.40 30.94+- 1.54 0.4

oD 32,50 2T2.97+= 1.47 1.4

PR 25.50 2T 4L%+- 1,29 0.7

121/95-12

28 STANDARD @T114

EL CONCENTRATION % ERRIOR
ACTUAL MEAZUREZD

<1 26,00 26.2%+- 1,22 0.9

TI 11,00 10,9%+—- 0,55 = Q. &

FE 20.40  20,.46&+- 1.5% 0.7

co 22.50  TIZ.SIZ+= 1,47 1.0

PR 25.50 25.82+- 1,30 1.2

121 /9514

GA STANDARD RS11é&

EL CONCENTRATION % ERRQR
ACTUAL MZAZURED

<1 24,00 24,84+- 1,22 1.7

T 11.00  10.92%+= 0.55 - 0.%

FE 0. 80 20,74+= 1.3% 1.1

Dy 22,50 32.22+= 1.47 1.2

PR 25,50 2S,91+-= 1.320 1.6

121/95-1S
@A STANDARD 3S114

EL CONCENTRATICON 7% ERRDRK
ACTUAL MEAZLIRED

21 26.00 26.37+— 1.23 1.4

TI 11.00 10.9%+- 0.55% - 0.1

FE 30.40 20,24+- 1,52 - 0.2

co 2.0 2I.9%+= 1,47 1.5

FE 25.30 Z25.89+- 1.320 1.5

121/°5—-14

QA STANDARD G114

EL CONCENTRATION % ERROR
ACTUAL MEAZURED

sr 26,00 24&4,24&+= 1,322 1.4

TI 11.00 11.00+- 0,55 0.0

FE Z0.480 0 ZQ. 78+ 1,54 1.2

co 32,00 Z2.A24- 1.&4 0.4

PE 25,350 25.77+~ 1.30 1.1

121/925-17

RA STANDARD Q=114

EL CONCENTRATION % ERROR
ACTLIAL MEASURED

31 26,00 Z26.74+— 1,325 Z.7

TI 11.00  10.9%+= 0,55 - 0.4

FE 20.40 30,414~ 1,55 0.7

CO T2.S0 32.78+- 1,44 0.3

PE 2T.T0 0 2T 6T74= 1,29 0.7

121/95-1%

DA STANDARD QS114

EL CONCENTRATION % ERROR
ACTILIAL MEAZLIRED

SI 26,00 24,4694~ 1,34 2.7

TI 11,00 11.04+= 0,54 0.4

FE 20,80 20,67+ 1,55 (R

co FTLS0 0 ZL.ETe— 147 1.1

PR 25,50 25.94+- 1,320 1.2
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TABLE 20. (Continued)

181/95-20

@A STANDARD Q%114
EL CONCENTRATICON % ERROR

ACTUAL MEASURED

€I 26,00 26.73+~ 1.3T 2.7
TI 11.00 10.21+— 0.%5 = 1.7
FE 20.40 30.17+= 1,32 - 0.8
ch 22.90  32.70+- 1.64 0. &
FE 25.50 25.42+- 1.2 - 0.2
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INTFCDUCTION

Source arportionmerz studies baseé on chemical element balancs tech-

nigues reguire elemental composition signatures for the sources involved.!’?

Ideally, the same, or similar, sampling methodologies would be used in ob-
taining source samples as those used in obtaining samples from the ambient
air. NEA, Inc., designed a sampler for this purpose which uses a slightly
modified ambient air "dichotomous sampler” to provide source samrcles in two
size fractions (0-2.5 um and 2.5-10 um) corresponding to those taken in the
ambient.’ The samples are obtained on the same filter media used for ambient
sampling. The NEA system is illustrated in Figure 1. 1In operation, a sample
is withdrawn continucusly from the stack (source) via the nozzle (1) and
probe (2) and conveyed via the flexikle hose (3) to a dilution device (4).

In the dilution device the sample stresam is diluted by mixing with a measured
fiow of filtered ambient air provided by the blower and filter (3). A por-
tion of the diluted stream is withdrawn via the inlet tube (6) to the di-
chotomous sampler (7).

This system has two major advantages over conventional sargling
methods for obtaining source signature analyses. First, the samrle is ob-
tained with the same size fractionation method as is used in mary ambient
air receptor studies; and second, the dilution process mimics to some extent
the processes wnich actually take place as the flue gases are c¢ischarged to
the atmosphere, including condensation of certain species which may ke
wholly or largely in the vapor phase at stack conditions. The time available
for such condensation processes in the NEA system is, however, rather short
(one to two seconds) and conseguently the mixing occurs more racidly than in
the "real world”. As a result of the short mixing time the finral aerosol
properties may not be quite those of the actual plume. Nonetheless, samples
obtained with the dilution system are probably more simjlar with respect to
condensible components to those downwind in the plume than samples taken at
flue gas conditions.

The proklem of most concern with regard to samples obtained with the
NEA system is the possibility of size dependent particle losses in its various
components. Losses could bias the size distributicn of the samples obtained,
and, if the elemental composition of the particles emitted by a source was
strongly size dependent, the source signature derived from the sample might
not be valid. Southern Research Institute was asked to: (1) evaluate the
representativeness of samples taken using the system with regard to particle
size bias and (2) if such biases were a problem, to rectify them insofar as
possible, or (3) suggest alternative procedures for obtaining representative
samples. Two laboratory calibration studies of the system were performed
which revealed (1) substantial losses of large particles from inertial effects,
and (2) other size-dependent losses which resulted from electrostatic charge
effects. The following sections detail the experimental procedures used in
carrying out the evaluation, the results of the tests, and our conclusions and
recommendations with regard to the use of the system,
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SYSTEM OPERATION

In field operations the system is set up at the sampling location and
the velocity at the selected sampling point is measured. A nozzle and sampling
rate are selected for isokinetic sampling and a tctal flow of sarmgle plus dilu-
tion air is selected to obtain the desired dilution factor. The probe and
hose are brought to operating temperatures by means of permanently wrapped
heating tapes and the dichotomous sampler is loaded with a pair of filters.
The probe is then inserted into the stack and sampling is begun. The sample
flow is set and monitored by means of the pressure drop from the nozzle tip
to the interior of the diluter--labeoratory calibrations being used to establish
the relationship between the pressure differential and the sampling flow rate.
(The pressure differential used must include the velocity pressure of the gas
Stream at the sampling point.) The sampling rates and the total flow tlirough
the diluter are adjusted by varying the fan speeds of the dilution air inlet
blower and the exhaust air blower. The total flow (sample plus dilution air)
is measured by means of a thermal anemcmeter located in the second half of the
main body of the diluter.

EXPERIMENTAL METHODOLOGY

System losses by particle size were examined over the range from 1.5 um
to 15 um by challenging the system in a series of tests with monodisperse par-
ticles generated using a spinning disk aerosol generator. The particles were
introduced to the system by sampling from a small (10 cm) diameter-wind tunnel
into which the probe end and sampling nozzle could be introduced. The gas
velocities in the tunnel ranged from 5 to 20 m/s, spanning the range commonly
encountered in actual field conditions. The test particles were made of
ammoniium fluorescein, which forms dry, relatively hard, non-hygroscopic par-
ticles. System losses were determined by breaking the system down into its
component pieces and washing each internal surface with dilute ammonium
hydroxide. The amounts of fluorescein in tne washes were then measured by
fluorimetry. In order to be able to account for all the aerosol sampled, a
modified hi~-volume filter assembly was used at the exhaust end of the system
in addition to the klower as was shown in Figure 1. Washes of this filter
together with those from the system itself made a complete mass balance possi-
ble.

Investigation of electrostatic effects in the sampling system was not
rlanned as a part of the program, however, a charge neutralizer in the aerosol
generator failed after much of the testing had been completed, resulting in
dramatic increases in the losses (and much frustration in identifying the
cause of the sudden increase in losses over those which had previcusly been
measured). A total of 16 calibration runs were made with the complete system
with neutral aerosols, 14 runs were made with the complete system with charged
particles, and an additional 11 runs were made with the nozzle, probe and hose
only to further characterize the electrostatic effects and look into the effec-
tiveness of inlet charge neutralizers for alleviating the electrostatic losses.
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4181404

Height approx 2 m

Diluter (pipe) diameter 10.2 cm

Dilution path approx Im

Dichotomous inlet (pipe) diameter 0.64 to 2.54 cm I.D.
Dilution ratio (typical) 20:1

Residence time l1-3 sec

Figure 1. NEA Dilution Sampling Systemn. 1. Nozzle, 2. Probe, 3. Hose, 4. Diluter, 5. Blower
and Filter, 6. Dichotomous Sampler Inlet, 7. Dichotomous Sampier.
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RESULTS OF THE EXPERIMENTS
TESTS WITH NEUTRAL PARTICLES

The results of the first series of tests, those involving the full
system and rneutral particles, are summarized in Table 1 and Figures 2, 3
and 4. In this series of tests, particles ranging in size from 1.3 to 17 L~
were used with sampling rates of 14 and 76 1,min and gas velocities from 8
to 17 m/s. A second, isokinetic sampler, consisting simply of a nozzle and
filter assembly, was operated in parallel with the NEA system to provide
reference values of the true concentrations of the test aerosols for compari-
sons with concentrations derived from the dichotomous sampler filters.

Very low losses were measured on surfaces within the diluter body
froper during this series (e.g. 0.7% at 10 um, with similar, negligible
lossas found for the body at the other sizes used). However, losses in the
nozzle, probe and hose were unacceptably large when the system was operated
under the initial protocol specified by NEA. The protocol called for very
high sampling rates (approx. 75 l/min) and a three meter hLose was used to
permit as much flexibility as possible in setting the equipment up in the
(usually cramped) sampling areas found at industrial sites. Under these corn-
ditions, losses in the hose alone ranged from 45% to 2 tm to 99% at 15 um as
shown in Figure 2. At the 75 l/min sample flow, the Reynolds number of the
flow in the hose and probe was approximately 8000, indicating that the flow
would be turbulent. Because particle losses are expected to be greater under
conditions of turbulent flow than in laminar flow, the samcle flow was reduced
tc 14 1/min. At this sarrling rate the Reynolds number was reduced to abous
13500.

One test was made at the reduced flow using 7 um particles as the tes*
aerosol. Some reduction in the losses was obtained compared to the 75 l/min.
value as is also shown in Figure 2. However, the reduction was not great
enough to make the system useful for particle sizes larger than akout three
to five micrometers while satisfactory operation up to 10-15 um as was needed
to support the "Inhalable Particulate" program. The nozzle losses remained
about the same as on the previous 75 l/min runs, the probe losses increased
somewhat (probably from increased settling at the lower flow), and the losses
in the hose declined significantly. However, losses in the hose were still un-
acceptably large.

Although the flow rate had been reduced, losses in the nozzle were still
high, and for gas streams having velocities in the range of 20 to 40 m/s, which
are commonly encountered in industrial gas streams, even larger nozzle losses
would be expected to occur.“’® Aas an example, the Dso of a 4.75 mm gooseneczk
nozzle sampling at isokinetic rates from a 40 m/s gas stream is about 1.5 um.

A right angle precollector, developed at Southern Research® to minimize nozzle
losses in sampling with cascade impactors, produces a moderately sharp, pre-
dictable particle cutoff diameter in the range of 10 to 15 um at a samplinc rate
of 14 1/min. Thus the use of the precollectcr would reduce particle losses at
the entry to the probe to acceptable levels under almost any sampling circurT-
stances envisioned for the use of this system. For the conditions at whichk the
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PERCENT LOSS
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Figure 2. Percentage losses by particle size for systems components at sampling

flow rates of 76 and 14 [pm using 10 foot hose.
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PERCENT LOSS
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Figure 3. Percentage losses by particle size for system components at a flow rate
of 14 ipm using 5 foot hose.
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FRACTION OF DUCT CONCENTRATION

T
1.00 ouand —
0-80 pov— o
0.60 = -
0.40 |— -
A 10 FT HOSE, 76 Ipm ISOKINETIC SAMPLING\ &
RIGHT ANGLE PRECOLLECTOR (RAPC) \
O 5 FT HOSE, 14 ipm ISOKINETIC SAMPLING O\
0.20 |-V THEORETICAL CONCENTRATION FRACTION \ _
: USING NON-ISOKINETIC SAMPLING \
5 FT HOSE, 14 Ipm, 15.5 fps NOZZLE A T
VELOCITY, 50 fps DUCT VELOCITY a
8@ MEASURED CONCENTRATION FRACTION R
AT CONDITIONS OF THEORETICAL A
NON-ISOKINETIC CASE .
0 1 1 1 P RN R | 1
0.5 1.0 10 " 20

AERODYNAMIC PARTICLE DIAMETER, um

30

4181401

Figure 4. Fraction of duct concentration, corrected for dilution, at dichotomous sampler inlet
by particle size. . 10 foot hose, 76 Iprm sampling rate isokinetic sampling. /1. 5 foot
hose; 14 [pm sampling rate, isokinetic sampling. 1ll. 5 foot hose, 14 [pm sampling
rate non-isokinetic sampling to compensate for losses. 5 foot probe used on all runs.

51



evaluation was done, the precollector Dsg was estimated to be 12.5 um on an
aerodynamic basis. During the remainder of the evaluations the "gooseneck”
nozzles were replaced with this precollector.

In order to further reduce the losses in the hose, a second hose with a
slightly larger bore and a length of 1.5 m was substituted for the original
(both were of the same nominal bore size and were made by the same manufacturer),
Particle losses by diameter in the precollector, probe and hose when operated
with the revised setup and flow rate are shown in Figure 3. By both reducing
the sampling flow rate to 14 l/min., and reducing the length of the hose to
1.5 m, the losses approached acceptable levels, as illustrated in Figure 3.
However, samples obtained in this fashion would have still been significantly
depleted in the 5 to 10 um interval.

The net penetration, by particle size, to the plane of the-inlet of the
dichotomous sampler is shown in Fiqure 4 for each of the test conditions and
protocols previously described. By using the shorter hose, lower sampling
rate, and the precollector, the overall system penetration was improved from
the lower curve (I) shown in Figure 4 to the levels shown by the center curve
(II). However, a large bias still existed for particles in the upper end of
the size range to be covered, with losses approaching 70% at a diameter of
10 um. At this point it appeared unlikely that any further significant re-
ductions in the losses could be made by means of hardware modifications.

The possibility of compensating for the greater losses of larger particles
by sampling at anisokinetic conditions was then investigated. If a nozzle lar-
ger than that required for isokinetic sampling at a given flow rate were used
then the larger particles would be oversampled with respect to the smaller ones.
Theoretical calculations of the effect of oversampling large particles through
nonisokinetic sampling showed a potential for compensating for the system losses.
The aspiration ratie, A, for nonisckinetic sampling as Belyaev and Levin! give

_ W (2 + 0.62 v/W) Sty Y
A=l (v l)(l + (2 + 0.62 V/W) Stw)

where W = duct velocity,
v = velocity in sampling nozzle,
Stw = Stokes number of the nozzle, particle, duct velocity system,
Odzw
18 nbD

= particle density (=1.0 for aerodynamic diameters),
gas viscosity,

particle diameter, and

= nozzle diameter.

(o 2 s s BR @)

Figure 4 also shows, as curve (III), the product of the measured penetration,
curve (II), and the theoretical aspiration ratio (A) for W = 15 m/s, v = 4.65
m/s, and D = .794 cm. The potential for loss compensation is clearly evident.

Two sample runs were made using 10 Um particles under the conditions for
which curve III was calculated with results as shown in Figure 4 alsc. As shown
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in Figure 4, the measured values fell within +/-10% of the theoretical
predictions at this particle size.

Further verification of a revised samrling protocol which incorporated
the anisokinetic compensation scheme was desired; however, a requirement for
immediate use of the system in a field program halted further testing for a
period of several months.

RESULTS OF SAMPLING CHARGED PARTICLES

The NEA dilution sampler was returned to Southern Research for further
evaluation following modifications to the system and a period of field use.
Most of the modifications were related to splitting the diluted flow so that
simultaneous operation of two dichotomous samplers would be possible. The
primary purposes of this second round of calibrations were (1) to determine
whether the introduction of additional bends and a reduction in the diameter
of the diluter piping following the flow split would cause significant losses
and (2) to demonstrate that the two dichotomous samplers received similar
samples. A secondary goal was to evaluate the effectiveness of the anisoki-
netic sampling scheme suggested as a method for compensating for particle
losses in the system upstream of the .dichotomous sampler.

Initial tests of the modified system revealed increased losses in vir-
tually every part of the system compared to those of the earlier tests. Very
high losses were now found in the flexible hose which connects the diluter
to the probe. Examination of the hose revealed that it had keen overheated
during a field 'sampling run, resulting in partial closure of the tubing and
the creation of multitudinous fingerlike projections into the gas stream. At
this point work was suspended until a duplicate hose could be obtained from
the manufacturer.

After replacing the hose, subsequent runs produced data that showed
losses that were less than those found with the bad hose but still much higher
than those measured in the original evaluation. Figure 5 illustrates the data
taken with the modified system. Increased losses were found in the probe, hose
and diluter, including the front end of the diluter and the first bend. Excer:
for the replacement of the damaged hose, it was presumed that none of these
components had been modified since the earlier laboratory testing., Electro-
static effects were suspected since the greatest increases in the losses
occurred in the non-conducting PVC and teflon portions of the train and did
not seem to be related to inertial deposition in bends.

The data from calibration trials at a number of particle sizes are sum-
marized in Table 2. Particle deposition as a percentage of the material reach-
ing the component is plotted for the probe and hose in Figure 5. Table 2 in-
cludes the amounts of material collected by the various surfaces, the percen-
tages of the material arriving at each part of the train that was retained by
it, the sampling efficiencies of the dichotomous samplers from the diluted
streams, and comparisons of the measured and theoretical biases resulting
from anisokinetic sampling. Larger anisokinetic biases were intended but
were not obtained because the actual flows used were higher than intended as
diszussed below. The dichotomous samplers were found to obtain practically
identical samples at near 100% sampling efficiency from the diluted stream.
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At this point the diluter was returned to NIZA because it was needed
for a field program which they -had scheduled. The replacement hose was re-
tained and a substitute probe was fashicned from a length of stainless steel
tuking of the same ID as that of the NEA probe. A series of experiments
were then carried out to look into the possibility of electrostatic effects
causing the increase in losses as compared to the first series of tests.

Measurements of the net charge/mass ratio showed that the particles
carried a high unipolar charge at the inlet to the sampler while those which
exited the hose carried no detectable net charge. A series of paired runs
were then made in which tests were made with a Polonium 210 charge neutralizer
mounted on the probe inlet nozzle alternating with duplicate tests without
the neutralizer. The results of these tests are given in Takle 3. Losses
by particle size for the probe and hose, with and without charge neutraliza-
tion, are shown in Figure 6. In comparing Figures 3 and 6 it is apparent
that the differences in losses between the first evaluation and the second
were indeed the result of electrostatic effects. The losses measured in the
tests made with the charge neutralizer agree with the results from the tests
of the original, unmodified diluter.

The severe charge effects in the second test series were found to have
been caused by the failure of a Krypton 85 charge neutralizer which is an inze-
gral part of the aerosol generator. Evidently the tube cecntaining the Kryrten
gas developed a leak in the time between the two tests, resulting in the pro-
duction of a highly charged aerosol by the generator durinc the second test
series. In addition, the original evaluation was carried out in June when
the air in the laboratory was relatively moist while the second test series
was done in November when the air was drier. The lower humidity may have also
played a role in the charge effects.

FLOW MEASUREMENT

The tests conducted with the diluter in the second round of calibraticnas
were all carried out with the same mechanical setup and under the same operat-
ing conditions as in the previous tests with the exception of the diluter modi-
fications. The pitot-to-diluter pressure differential was set at the same
value used in the previous tests in order to presumably reproduce the sampling
flow rate that had been used in the earlier calibrations. The sampling nozzle
was selected to produce an anisokinetic sampling condition which would theo-
retically result in over-sampling large particles by approximately the amounts
reguired to make up for the anticipated losses in the precocllector, probe and
hose (approximately 2.5X at 10 um). A reference isokinetic sampler was run in
parallel to provide data on the true particle concentrations. The results of
the tests revealed that the theoretical and measured sampling biases did not
agree well, contrary to previous experience. Further, too large a fraction cf
the particles entering the nozzle were retained by the precollector. The mea-
sured precollector efficiencies fell in line with what would have been expected
for flow rates about twice those at which the system had been set up to run
(approximately 33 1/min versus 14 1/min). If the higher flows indicated by the
precollector performance were used in calculating concentrations, the discrecan-
cies between the measured and predicted sampling biases largely vanished.
Subsequent conversaticns with NEA personnel revealed that the fittings used
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Table 3.

Hose and Probe Losses At 14 fpm With Charged and

Uncharged Particles

Part. Pre-Col Probe Hose Filter Run
Dia. Charge Catch/ Catch/ Catch/ Catzh/ Total Time
Run, Micron Neut. % Loss % Loss % Loss % Pere. Catch Min.
16 5 139860 28600 117500 166500 452460 (20)
30:91 9.15 41.37 36.80
17 5 135000 54375 228384 2875C0 705239 38
12.14 9.54 44.27 4C¢.77
18 5 161250 61000 93757 162322 4783-7 (30)
33.70 19.23 36.59 33.96
19 5 77500 38000 110383 1€23720 358383 30
12.9% 12.22 40.45 41.84
20 g b4 177500 125000 130345 892220 1322845 50
13.42 10.91. 12.77 €7,28 —
21 5 55000 31500 310€9 623520 180062 30
30.54 25.19 33.20 34.71
22 < X 34000 37500 39238 32738 418238 30
8.13 9,78 11.32 73.32
23 S X 105000 48000 43725 29330¢ 491725 30
21.35 12.41 12,91 535.9°2
24 2 X 4160 4080 2388 780GC0 88628 40
4.69 4.83 2.97 B8.01
25 2 15330 1820 56836 132000 205986 60
7.44 0.95 30.10 64.08
26 7 X 504000 162500 142280 656250 1465030 30
34.40 16.91 17.82 44.7¢
27 7 258000 51333 152525 242009 703838 (15)
36.66 11.51 38.66 34,38
() - Best estimate of uncertain value.
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Figure 6. Probe and hose losses by particle size for charged and neutralized particles at a
sampling rate of 14 /lpm.
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in attaching the hose to the probe and diluter had been changed in order to
eliminate some minor flow restrictions. The elimination of the restrictions
would have the effect of causing an increase in flow for any given probe/hose
pressure dropr. Attemrts were made to measure the flow pressure drop charac-
teristics of the system; however, perturbations introduced by the available
calibration devices interfered too much to make the data meaningful. The
operating pressure differential between the probe tip and the diluter is

orly about two to five mm of water. The previous flow czlibrations were made
using a venturi-based mass flow meter belonging to NEA which was assumed to
produce no permanent pressure drop. Thus in the tests with neutral particles,
the actual flows may have differed scmewhat from the nominal values quoted as
a result of similar, but probably smaller, errors in setting the sampling rates.

CONCLUSIONS AND REITOMMENDATIONS

The tests of the system in its original form revealed that sericus
biases would occur with respect to the size distribution of samgles okbtained
with the system. Mechanical modifications were made which, together with a
reduction in samgle flow rate, reduced the losses substantially--but the re-
duction in losses was not sufficient for truly satisfactory field aprlication.
However, compensation for mechanical losses was found tc be pessible through
oversampling of the larger particles at the probe inlet. This compensation
can be achieved by samcling anisokinetically using an oversize inlet nozzle.

Reproducikility of the flow-pressure drop characteristics of the probe
and hose have been found to be poor. The use of this pressure drop for setting
the sample flow does not appear to be accurate or reproducikle. This is par-
ticularly true in light of our experience with the damaged hose. Even in the
absence of such permanent damage, minor distortions and "kinks" in the hose
can result in significant flow errors. Therefore it is recommended that a
venturi type flow meter be installed at the probe exit or diluter inlet so
that a more reproducible and certain flow measurement can be made. Thermosta<t-
ic contrel of the hose heater is also recommended so as to avoid the over-
heating problems to which the hose supplied by NEA had been sukjected.

Although no solution can be suggested at present, the proklem of elec-
trostatic losses in the hose and diluter can be serious. One can certainly
expect charged particles to be present when sampling the exhausts of elec-
trostatic precipitators and it has also been noted that very high, unipolar,
charge levels can be present on particles in the exhaust of a boiler, upstrear
of any control device.?® The possibility of strong, size dependent, biases
in the samples obtained using the apparatus as a result of particle charge
should always be considered. The data do suggest that the electrostatic
deposition problems may largely be avoided if only conducting componerts are
used throughout the system.

The diluter inlet pipe to which the hose is connected has no provision
for heating. If condensibles are to be properly handled by the system, this
pipe should ke heated in order to avoid losses by condensation on the walls of
the pipe.
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The samples obtained by the two dichotomous samplers in the modified unit
were found to bz reascrably like one another and to fairly represent the con-
centrations of particles in the diluted stream. A few samples were taken of
redispersed flyash in a simulated field environment using a larger wind tunnel
than that used in performing the calibrations. In these runs it was noted that
the particles in the .larger (2-10 um) size fraction did not adhere at all well
to the membrane filter. ny slight jostling of the filters or breezes passing
over them could cause much of the sample to be lost. Thus special provisions
may be necessary for handling the coarse fraction filters when aerosols similar
to this are sampled.

With the exceptions of the potential problems arising from electrostatic
charge effects, and the possible problems related to retaining the retention
of some types of particles by the filters, the system appears to provide a
reasonable method for collecting samples for defining source signatures.
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1.

APPENDIX B

DILUTION SOURCE SAMPLER (DSS)
Standard Operating Prodedure

Measure stack gas velocity at point of sample collection with a pitot

tube/manometer system.

Measure stack temperature at point of sample collection with a bi-metal
thermometer or other temperature measuring device.

Estimate gas viscosity using the empirical equation:

T3/2

‘N 5.068T + 7.

8!

where n 1s in micropoises.

Calculate the Stokes number for the available sampling nozzle diameters by

the equation:

od?w

Scw ® 18nD’

where Scw is the Stokes number,

p 1is the

particle density (p=l g/cm3 since aerodynamic

diameters have been used in the calibratiom tests

and
n is gas
d is the

D is the
and

w i3 the

calculations),

viscosity,

particle diameter (10 u for this calculation),
nozzle diamecer (1/8", 3/16", 1/4", 5/16", 3/8"),

stack velocity.

Referring to Table A~1, obtain the sampling nozzle linear velocity
corresponding to the volumetric velocity of l4 lpm for each sampling

‘nozzle diameter. (Approximately 14 lpm is required to maintain the

correct 10 u cut-point in the preseparator.)
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TABLE A-1. LINEAR VELOCITIES AND PRESSURE DIFFERENTIALS CORRESPONDING
TO VOLUMETRIC FLOWS AND NOZZLE DIAMETERS

Nozzle Diameter 12 1pm 14 1pm 16 lpm

(inchea) MPS FPM AP (1n) MPS FPM AP(1n) MPS FEM AP(1in)
1/8 25.1 4940 1.6 29.2 5746 1.95 33.6 6612 2.6
3/16 1.2 2204 0.80 13.1 2578 1.15 15.0 2952 1.35
1/4 6.33 1246 0.27 1.37 1450 0.40 8.44- 1661 0,52
5/16 4.04 795 0.20 4.71 927 0.25 5.39 1061 0.30
3/8 2.81 553 0.15 3.27 643 0.17 3.75 738 0.22

%9



6. Calculate the aspiration ratio for each nozzle using the following
equation:

((2 + 0.62 v/w) se,
Ael+ G- Wrrasosm s:w]’

where A i3 the aspiration ratio. An aspiration ratio of 2.2
has been determined to provide the best non-isckinetic
sampling velocity to oversample larger particles and
compéﬁsate for their potential loss in the dilution
. sampling system,

w 18 the stack velocity,
v 18 the nozzle velocity, and

St:w i3 the Stokes number.

7. Select the nozzle diameter which best approximates an aspiration ratio
of 2.2 at 14 lpm. A compromise between the preseparator cut-point and
the aspiration ratio may be necessary. The linear velocity of the
sampling nozzles at 12 and 16 lpm are given in Table A-l should a minor
adjustment in the experimental aspiracion ratio be required. o

8. 1Install correct sampling nozzle as detarmined from steps 1-7 and install
a dichotomous inlet pipe to provide internal isokineric conditions
(17mm ID for 1.2 m/sec). Record nozzle and inlet pipe diameters chosen.

9.. Assemble pre-cleaned dilution sampling chamber.

10. Connect total stack pregsure sensor to probe.

11. Insert probe and pressure seasor into stack a measured distance from the
stack wall. Record distance and identify port (e.g., south port).

12. Plug in probe, connecting hose and inlet pipe heating tapes. Allow a
minimum of 15 minutes warm-up time prior to sampling.

13. Install a clean glass fiber filter into the inlet 8" x 10" filter housing.
Install a clean, preweighed numbered quartz filter into the outlet 8" x 10"
filter housing. Record the quartz filter number.

14, 1Install 37 mm filters into dichotomous sampler units. Record filter numbers.
Return numbered petri dish containers to filter field transport box.

15. Refer to Table A=l to select correct pressure drop for the desired nozzle
flow rate.
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16.

17.

18.

19.

20.

21.

22.

23.

Simultaneously adjust the pressure drop between the dilution chamber
and the stack and the total gas flow within the dilucion chamber
with variable transformers connected to an inlet blower and an outlet
(vacuum) blower. The pressure drop is given by the equatiom:

- 4= -
AP b4 Y psVs P

$S,8 d,s’

where, Ps s is the static pressure within the stack,

Pg is’ the density of gas within the stack,
VS is the linear velocity of gas within the stack, and
Pd s is the static pressure within the dilution chamber.

»

Adjust the linear velocity within the 4 inch (10.2 cm) dilution chamber
zo 1.2 m/sec. ~hich corresponds to a dilution ratio of approximately 42:1
with a stack sampling velocity of 14 lpm.

Turn-on dichotomous samplers. Adjust the total flow to 16.7 lpm and the
coarse flow to 1.67 lpm using previously calibrated rotometers. Note
start time on dichotowmous sampler timers.

Readjust the pressure drop and dilution chamber gas flow dascribed in
step 16 after dichotomous samplers are running.

Disconnect thermal anemomecter and install plug.

After 15 minutes of sampling time, measure the ambient temperature, dilution
chamber temperature and re-measure stack temperature. Record temperature
data. Re-install thermal anemometer and adjustc the pressure drop and the
dilution chamber flow 1f anecessary. Disconnect thermal anemometer

and install plug.

Estimate sampling duration from previcus data on stack particulate loading,
the experimental sampling dilution ratio and the mass of particles which
is desired to be collected. The desired mass for Teflon and quartz filters
is between 0.5 and 2 mg and for Nuclepore filters between 0.3 and 0.8 mg.

Visually inspect dichotomous filters intermittently to estimate the
amount of mass collected and to estimate the length of time which
sampling shall continue. Also readjust flow rates if necessary at these
intermittant inspections.

When sufficientc sample is collected, measure and record the pressure drop
between the dilution chamber and stack, the velocity in the dilution
chamber and the dichotomous sampler rotometer readings. Then turn off
dichotomous samplers and immediately replace lodded filters into their
original labeled petri dish containers. Record dichotomous sampler

timer readings. Measure and record ambient, in-stack and dilution
chamber temperatures. Record stop time.
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24.

25.

Three replicate gsample runs will be made of each filter loading
configuration. Filter loading configuration A will have Teflon filters
for collection of both fine and coarse particles in one dichotomous
sampler and quartz filters for collection of both fine and coarse
particles in the other. Filter loading configuration B will have
Teflon filters for collection of both fine and coarse particles in one
dichotomous sampler and a Teflon £ilter for collection of fine particles
and a Nuclepore filter for collection of coarse particles on the other.

After all runs are completed at a given stack, the 8" x 10" quartz outlet
filter will be removed, folded and placed into its glassine-lined,
numbered envelope and the dilucion chamber will be dismantled, returned
to the staging area and thoroughly cleaned prior to subsequent use.
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NEA,INC
DILUTION SAMPLING FIELD DATA SHEET

Start
Dichotomous Sampler (R) Serial # AP (dilution chamber--stack)
timer reading Inner velocity dilution chamber
Dichotomous Sampler (L) Serial # Distance inlet from stack wall

‘timer reading

Sample port description

Start time

Stack temperature
Stack velocity (calculations on reverse side)

Dichotomous Sampler (R) Rotometer Readings
total coarse

Dichotomous Sampler (L) Rotometer Readings
total coarse ’ -

Dichotomous Sampler (R) filter ID's, Filter type
fine coarse fine coarse

Dichotomous Sampler (L) filter ID's, Filter type
fine coarse fine coarse

Qutlet Quartz 8" x 10" filter ID

Inlet nozzle diameter Inlet nozzle linear velocity

Inlet nozzle volumetric velocity Aspiration ratio

Dichotomous Sample inlet ID

Comments:

Page 1 of 3
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15 Minutes after Start-up and Intermittent Inspection

Time

Stack temperature

Ambient temperature

Dilution chamber temperature

Intermittent inspection-—comments (include time)

Page 2 of 3
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Dichotomous Sample
timer reading

Dichotomous Sample (L)

timer reading

Stop time

Stop

(R) AP (dilution chamber--stack)

Linear velocity dilution chamber

Ambient temperature

Dilution chamber temperature

Stack temperature

Dichotomous Sample
total

(R) Rotometer Readings
coarse

Dichotomous Sample
total

(R) Rotameter Readings
coarse

Comments:

Page 3 of 3
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APPENDIX C

STANDARD OPERATING PROCEDURE

ENERGY DISPERSIVE X-RAY FLUORESCENCE ANALYSIS OF AIR FILTERS

l. General Discussion

1.

2.

Analytical problem: Analysis of aerosols deposited on membrane

type filters for the elements listed in Table A-2. Typical

atmospheric conceantratious and ranges are indicated in Figure A=,
Principle: Atoms in the sample are excited from their ground

state to- higher energy lavels by x-radiation from an X-ray Eube.

These excited atoms emit discrete emergy X-rays as they return to
their normal ground state emergy level. The energy of these

emitted X-rays is characteristic of the emitting element and is used
to qualitatively identify the element while the number of dbserved
X-rays, which is proportional to the number of atoms, is used to
quantitatively determine a specific element's councentration

through a direct comparison with standards.

Interferences: There are a number of potential spectral interferencas
possible with EDXRF because of its low resolution relative Lo the
aumber and spacing of possible X-ray lines. The elements subject za
potential spectral interferences in normal ambient aerosols, aloag
with the corresponding interfering alements and correction factors are
listed in Table A-3, Correction factors, Fm, are determined by
analyzing single element standards of elements i and applying the
formulas

where F, = che fraction of counts due to element 1 that interfare
with the counts for elemenc m

N_ = background subtractad coucts in region of intarestc m
Ni = background subtracted counts in region of interaesc {

(Rev. Augustc, 1981)
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TABLE A-2. X-RAY FLUORESCENCE
MINDMUM DETECTABLE CONCENTRATIONS*
(ng/cm?)
STANDARD ANALYSES+

Element 1 2 3 4 Saw
Al 42 30 30 18 10
38 33 25 18 2 8
P 43 30 23 pa.} 10
H 140 . 20 10 47 30
a 90 : 60 48 32 20
& 30 20 1s 11 §
Ca 30 20 15 n &
Ts 10 6 3 3 2
v [] [ 3 2 1
Cr [ 4 3 2 1l
Mn 9 6 ) 3 1
Fa 12 3 [] 4 2
Ri 10 [] - 3 1
Cu 10 6 ] 3 1
Za 10 6 5 3 b
Ga 6 4 3 1

N As 6 4 3 1
Se 8 [ 4 3 1
Br 12 8 [ [y 2
Rb 20 16 10 7 4
sr 20 16 10 ] 4
T &0 30 22 3 8
ir 160 120 84 60 30
Pd 43 3o 22 13 ]
Ag 70 a8 3% 2 12
cd 70 30 36 23 14
In 90 60 &4 3 15
Sa 90 60 4 30 15
sb 90 60 44 30 13
Ba 500 360 260 180 100
La 300 360 260 180 100
Hg 20 16 131 3 4
Pb 3 20 14 10 $

® Three sigms interference=fras MDC for particulaces deposited on filters vith l_ﬂ;/cmz
densitias such as Nuclepore and some callulose and taflom filcazs MDC ~ (zima)

(filter dansicy)
** For stratched taflon filcers
+ Cuscom spalysis for specific elemancs a~ special MDC's availabla upon requast.

(Rev. August, l981)
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TABLE A-3. Potential Spectral Interferences

Element of Interest Element of Interesc Fim
Elementc Excication Line Element Excitacion Line
Condition Condition

Mg 2 Ka Br 1 la 0.0098 + 0.0003
Al 2 Ka Br 1 La 0.176 = Q0.001
Al 2 Ka K 2 escape 0.0047 * 0.0005
Si 2 Ka Br 1 La 0.0028 = 0.0003
Si 2 Ka Sr 1 La 0.285 =* 0.002
P 2 Ka Ca 2 escape 0.0137 = 0.0009
K 2 Ka Ca 2 Ka 0.0121 + 0.0008
K 2 Ka Cd 1 L8 1.116 * 0.006
Ca 2 Ka K 2 K8 0.0309 = 0.0008
S 3 Ka Pb 3 M Q.19 + 0.02
ci 3 Ka S 3 Ka 0.026 = 0.005
Cl 3 Ka Pb 3 M 0.073 = 0.002
K 3 Ka Cd 1 L8 0.401 = 0.003
Ca 3 Ka K 3 K8 0.070 = 0.002
Ti 3 Ka Ba 1 La 4.52 £ 0.04
\'s 3 Ka Ba 1 L8 2.38 £ 0.02
v 3 Ka Ti 3 K8 0.127 =z 0.002
Cr 3 Ko v 3 KB 0.132 = 0.002
Mn 3 Ka Cr 3 K8 0.130 =* 0.001
Fe 3 Ko Mn 3 K8 0.116 £ .0.001
As 3 Ka Pb 3 La 1.11 + 0.01
3r 3 Xa Pb 3 L8 0.014 =+ 0.001
Cu 1 Ka Ni 1 K8 0.065 £ 0.002
Zn 1 Ka Cu 1 K3 0.0376 + 0.0006
Ga i Ka Za 1 K8 0.0149 + 0.0004
Ga 1 Ka Pb 1 La 0.060 =z 0.001
Hg 1 La Pb 1 La 0.0033 + 0.0002
Hg 1 La Br 1 Ko 0.00063x 0.00006
As 1 Ka Pb l Lo 1.196 £ 0.0053
Se 1 Ka Pb i La 0.0076 * 0.0004
Br l Ra Pb L L8 0.014Q0 * Q.0005
Se 1 Ka Br 1 Ka 0.0012 + 0.0001
Rb 1 Ra Br 1l K8 0.156 = 0.001
Rb 1l Ka Pb 1 L8 0.0107 £ 0.0004
4 1 Ka Pb 1 Ly 0.0073 £ 0.0007
Sr 1 Xa Br 1 K8 0.0008 * 0.0002
Y 1 Ka Rb 1 K8 0.170 = 0.001
b4 1 Ka Pb 1 Ly 0.121 £ 0.002
b4 1 Ka Br 1 K8 0.0008 * 0.0002
b4 1 Ka Se i K8 0.0025 £ 0.0003
Zr 1 Ka St 1 K8 0.166 = 0.001
Zz 1 Ka Ph 1 Ly 0.0088 * 0.0009
ir 1 Ka Br 1 K8 0.0009 * 0.0003
Sb 1 Ka Cd 1 K8 0.0245 % 0.0008

(Rev. August, 1981)

74



4.

and

oF o 1} 2

where oF - uncertainty in F

im im

oN =  uncertainty in N
o o

oN =  uncertainty in N

i i

Samples exhibiting chemical composition uncharacteristic of anormal
ambient aerosols may require additional corrections.

Minimum Detactable Comcentratioms (ﬁDC) on filters are de:erminea
by the formula-

where
MDC1 = the minimim detactable concentration of element-i
Mi = known concentration of element i
Ni = Net number of counts measured when element i is
analyzed under standard conditions
Bi = Number of background counts subtracrtad from tocal

counts in region of incerest i to obtain Ni.
Table A~2 lists MDC's for 5 standard analvsis conditicns.

Background Subctraction: Most of the background counts in a regiom

of interest are due to the scattering of primary radiation from the
sample. The amount of this scattaring depends upon the mass of the
sample presented to the primary excitation beam. A blank filcer is
run under each excitacion condition and the background in each regionm
of interest is linearly related co a high emergy incoherent scatter
peak due to the primary radiacion. The same scatter peak 1is
monitored on all loaded sampies and the linear relationship is used
to estimate che background in the amalyte line region of interesc.

(Rev. Augustc, 1981)
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6. Pracision and Accuracy: Count variations of less than lZ are typical
over 24 hour pericds. Figure A=5 shows the variability of the QC filter
for the analysis of 630 filters over a period of 2 months (< £1.5%).
All results are reproducible to within 1% when counting statistics are
not the primary source of uncertainty. The accuracy in terms of the
deposit on the filter is primarily limiced by the uncertainties in the
standard values which are typically 5%. Errors in the absorption cor-
rections for the low atomic number elements (Z<20) may approach che
same order of magnitude as sampling errors.

2. Apparatus
The x~-ray fluorescence analyzer used for the analysis is an Ortec

TEFA II1I system. A block diagram of 1ts major compoments is shown below:

Excirazion Chamber

(sample presentation) T
X-Ray Tube X-Ray Spectrometer ‘
(Excitation) i (Measurement of X-Ray
Intensitv and Snersy) |

Computer Té_.________

(Quantitative Calculations) |

The primary function of the excitation system is to gemerate innmer
shell electron vacancies which result in the emission of x-rays characrer-
istic of the sample elemencs. The TEFA system has a dual anode Mo/W
x-ray tube. Mo and Cu primary x-ray filters can be used to obtain
monochromatic excitation.

Air filters are presented to the excitation radiation and specrrometer
in an evacuated excitation chamber.

The x-ray spectrometer consists of a Si(Li) x-ray detector amplifier
and pulse height analyzer which measures the energy and intensity of the

characteristic x-rays generated in the above excitation procadure.

(Rev. Augustc, 1981)

76



LL

Fe (ug/cm?)

20

19

'Tfff‘[(!!lllllll'llll'rllII'I*Tl_"rTjIUlll'l‘l"lrl'l'l"ll‘

FIGURE A-5- X-RAY FLUORESCENCE QUALITY CONTROL DATA

IRON CONCENTRATION ON QUALITY CONTROL FILTER

B {XRF-3) §
Number Fillers Analyzed: 630

i Maximum Deviation: <1.5%
——————————————————— *—‘L————"—__——'—'—_————_—_—__—-D———U'UU_
lo o 00000000000000 00000- o.0o._0 00000000 OQQQQOOO 0000 000 e
O ° _ ]

13.0'%

'
- -
PUNTURPUN 5 PUIE VU Ul U VT ST ST N SN A G AN U MY U Y WA TN VAT U VO AT ST SAPEN U ST UNT U NI WAPUAT SNV N N O SN VAT NN SN NV SN WAV NAPUNY U ST O R

| 5 10 15 20 25 30 35 ﬂo 45 50 55 60

; RUN NUMBER

(Rev. August, 1981)



Calibration

The inscrumeant is calibrated with single element chin film vapor
deposited standards obtained from Micromatter Co., Eastsound, WA., and
with multielement sclucion deposiced standards obtained from Columbia
Scientific Industries, Austin, TX., Particle standards obtained from
Columbia Scientific Industries are used for Al and Si calibratiom.

Plots of instrument response versus atomic anumber should yield smooth
curves, and are used Co validace standard concentrations. The surface
copcentratiocn relevant to a specific excitation conditiom for each
gtandard element 15 listed in the Standards Nocebook. The standards -
are kept permanently mounted in clean, closed containers and are labelled
with an ID oumber.

Standard comcentration values are entered into the computer and
stored ocu floppy disk by the ORACL program MAKSTD. The instrument is
then calibrated by proceeding with a oormal run, and using an "S" prefix
for each of the standard ID numbers. Details of software usage are ia
the TEFA Sofrtware Notebook. Calibracion sﬁould be performed only by

supervisory personnel.

(Rev. August, 1981)
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4. Flowchart Summary

Filters from

Vv

stotage

Load filters into holders
as per XRF LOG SHEET
and place in case

A\

FLi1ll out
IRF LOG SHEET

v

Load filters into TEFA

v

Start analysis program
and eater data from
XRF LOG SHEET

v

[ Data printout k&-—-—-n

Analysis

v

Data QC

Transfer filters from
TEFA to case

!

Unload filcters from
holders to petri
dish as per IRF LOG SHEET

v

Filters to storage

(Rev. August, 1981)
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5. Operating Procedure

The TEFA operating manual should be reviewed before operating

the instrument. One should be familiar with the hazards of incorrect

operation and the safety svstems of the TEFA. Only designated personnel

should operate the inscrument and no procedures cther than the ones

described here should be performed unless instruccted otherwise by the

laboractory supervisor.

5.1 TEFA Starc-up

1.

10.

l1.

Obtain TEFA key from the standards cabinet and switch CONTROL POWER
to ON. s

Press the SYSTEM POWER QN button.

Obtain the XR program disk from storage and inmsert in drive. O
(left hand drive).

Press the PWR butcon on the EEDS I1I controel panel.

Adjust the MARKER joystick so that elapsed time is displayed on
the CRT.

Turn on the printer, set to ON LINE, and switch to 8 LPI. Advance
paper to top of page using the FORM ALIGN controls.

Press HV1 on the EEDS II control panel.

Press the DATA ENTRY X-RAYS button. A data parameter is selected by
first pressing the RETURN key uncil the cursor is opposite the ~~
desired parameter, then pressing the space bar. Valid entries are
displayed on the CRT. Set TUBE VOLTAGE to 5.9 Kv and TRAY SIZE to l2.

Press the SYSTEM CONTROL STANDBY button. Make sure the excitation
chamber cover is closed.

After wairing 3 minucres, press the SYSTEM CONTROL ON button. This
turns on the x-rays. The 3 red X-RAYS ON lights in che RADIATION
section will come on, the grzen Z-RATYS OFF lighet will go ouc, X-RAYS
ON will £lash ou the CRT and the red X-RAYS ON light in the SYSTEM
CONTROL section will flash. The excitation chamber cover must remain
closed whenever the x~rays are being produced.

The TEFA should be allowed to warm up for 30 minutes before

" beginning analysis.

5.2 Filter Loading

I.

F1ll out an XRF LOG (Figure A-6) with PROJECT NAME, INITIAL, ID
oumbers and particle size codes (S). 1f there are also customer

ID aumbers, record them in the comments column. ID aumbers and
particle size codes are obtained from the sample LOG Book. Record
the dace in che {RF column in the Sample Log Book for all samples
loaded. All 12 positions need not be filled. Position 1 ousc be a
blank of the same type and preferably the same manufacturing lot as
the filters to be amalyzed. The blank ID must begin with "B,

The last position must be a quality control standard. Obetain its
ID number from the laboratory supervisor.

(Rev. Augusc, 1Y81)
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PROJECT NAME

FIGURE A-6. XRF LOG

INITIAL:
DATA DISK LOAD ANALYZE UNLOAD QA
DATE
TIME

ANALYS1S SEQUENCE

POSITION 1p

o |

COMMENTS

1

10

i1

12




10.

11.

12.

Filter lcading is done in the laminar flew hood. Turn the hood
blower and lights om and clean the work surface with a Kaydry

towel and methanol. Lay out a Kaydry towel in the hood. Clean a
pair of forceps and the filter loading block with Kimwipes and
methanol and place on the towel. Clean an XRF sample case inside
and out and place in the hood. Obtain the filters to be analyzed
from the sample storage cabinec. Place the filtars to be loaded,

a set of numbered filter holders, a box of Kimwipes, a methanol
container, che XRF LOG and a pen in the hood. ‘The filter coatainers
should be labelled with their ID numbers.

Clean the filter holders with Kimwipes and methanol. Pay particular
attention to surfaces which the filters will contact. Wear
disposable zloves to avoid excess contact with methanol. When
finished cleapning the filter holders, remove gloves and rimnse hands
1f gloves are of che talced variety.

Select filcer holder 1, 'place on the filter loading block, and
remove the retaining ring. 1f che blank has already been loaded
from a previcus run, select filcar holder 2 instead of L.

Select the filter whose position number as indicated on the XRF LOG
corresponds to the filter holder. Noce the condition of the filter
and record any comments on the XRF LOG that may apply to {RF analysis
such as umeven deposit, wrinkled filter, wacar spot on filter, estc.
Filters with loose deposits snould not be analyzed.

Remove the filter from its container and placz depositc side dowm

in the filter holder. Use forcéps and handle the filter only arcund
its perimeter. If the deposit is touched by the forceps, clean them
before proceeding.

Replace the retaining ring so that che. filcer is held in place —-
without any wrinkles or ocher misalignmenc.

Place the numbered filter holder into the like numbered location in
the sample case and the filter container in che proper numbered
location in the filter container tray. The blank filter holder and
container can both be placed in the large section of the filcer
container tray.

Repeat steps 4-8 for the remaining filters. The quality comtrol
standard is permanencly loaded and is not put into the sample case.

Verify thac the sample ID number to posicion aumber relatiomship is
correct. Each filter holder number must match ics posiction number
in the sample case. The ID noumber on each filtar container must
correspond to its position in the filter concainer tray exactly as
on the XRF LOG.

Place the filter container tray om top of the filter holders in rhe
sample case, put the XRF LOG in the sample case, and transfar to
the TEFA.

Clean up the laminar £low hood.

(Rev. Augusc, 1981)
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5.3 Analyzing Filters

1. Verify thac TUBE VOLTAGE is 5.0 Kv and TUBE CURRENT is 1 uamp.
Press the SYSTEM CONTROL STAMDBY buttom. Make certain the red
L-RAYS ON lights are out and the green X-RAYS OFF light is om.
Never open the excitation chamber cover unless this is the case.

2. Lifr che excitacion chamber cover to its open position.
3. Open the sauple case and place the filter container tray in the 1lid.

4. TIransfer each filcter holder in saquence co the like numbered
position in the TEFA sample tray. Make sure the seating is
proper by rotating the filter halder and align the holder so
that ics indicating line points ctoward the center of the tray.
Close the sawple case. If the standard is noc already in
position, obtain it from the standard cabinet and place in position
on the sample tray.

5. Verify that all samples are correctly loaded in their designated
positions on the sample tray.

6. Make sure the excitacion chamber gaskat is properly seated and
close the cover.

7. Push the X-RAY PATH PUMP button. The pump will quiet down afcer
10-20 seconds if che chamber is properly sealed.

8. Press the SYSTEM CONTROL ON button. The red X-RAYS ON lights
will come on and the green X-RAYS OFF light will go out.

9. Select a formatted, zeroed disk and wrize the PROJECT NAME on the
disk label. Use a felt tipped pen. Record cthe dara disk
pumber on the XRF LOG, as well as INITIAL, DATE,
TIME, and ANALYSIS SEQUENCE. Obtain the analysis sequence aumoer
from the laboratory supervisor. Insert the data disk inco
drive 1 (right hand side).

10. Record che date, projecc, inmitial, and data disk number in the
TEFA Log Book.

11. Press the DATA ENTRY X-RAYS button to return to speccrum mode, then
press OPERATING MODE TERMINAL. Type "C" while holding down the
CIRL key. Type R CRACL <RETURN>. Type RUN YR <RETURN>. Encer data
as requestad by the program and displayed on the CRI. Lf there are
less than 12 samples, simply press return when asked for the next
sample. Before verifying the particle size codes, check to see
that the X-RAY PATH VACUUM READY light 1is on. Sample analysis begins
when the particle size codes are verified and proceeds automacically
from sample to sample for each excitation condicionm.

12, When analysis is complece, indicaced by 5 beeps, press the DATA ENTRY
Z-RAYS bucron and verify cthat tube voltage is 5.0 Kv and tube current
is 1 yamp. Press cthe X-RAY PATH OFF and SYSTEM CONTROL STANDBY
buttons. The green X~-RAYS OFF light should come on and the red
X~RAYS ON lighcs should go out.
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13.

14,

16,

Remove the data disk and place in sctorage. advance the printout
to top of the page and give printout to laboracory supervisor
for review.

When excication chamber has vreached room pressure, check that red
X-RAYS ON lights are out and green X-RAYS OFF light is om, and
open chamber cover.

Transfer in sequence each filter holder from the TEFA sample tray
to its like numbered posicion in the sample case. If the next
run will use the same blank and/or quality concrol scandard, they
may be lefr in the sample tray. Otherwise recurn che blank to

the sample case and the. standard to its container in the standards
cabinect.

Close the excitation chamber cover, place the XRF LOG in the
sample case and transfer to the laminar flow hood for unloading.

5.4 Unloading Filters

5.3

l.

6.

Filter unloading is dome in the laminar flow hood. Turn on the
hood blower and lights and clean the work surface with a Kaydry
towel and mechanol. Lay out a Kaydry towel in the tood. Clean a
pair of forceps and the filter loading block with Kimwipes and

we thanol and place on tha towal. Placa the sample case in the
hood. Record your initial on the XRF LOG.

Select a filter holder and the corresponding filtar container from
the sample case. Check that the sample ID matches positioan aumber
exactly as on the XRF LOG. Place the filcer holder on the loading
block and che filcer container next to ic.

Remove the retaining ring and transfer the filter co its container.
Usually it is -easiest to hold the filcer holder over the open filtar
container and carefully invert the filter holder so that the filter
drops deposit side up incto its container. Sometimes use of the
forceps is necessary. Replace the filter countainer lid and sec
aside. Set the filter holder aside.

Repeat steps 2 and 3 for the remaining filters.

Recturn the filters to the sample storage cabinet, the filter
holders to che standards cabinet and the XRF LOG to the laboratory
supervisor.

Clean up cthe laminar flow hood.

TEFA Shutdown

1.
2.
3.

Verify that tube voltage is 5.0 Kv, and tube current is 1 uamp.
Press che SYSTEM CONTROL STANDBY and chen SYSTEM CONTROL OFF buccoas.
Prags HV1 on the EEDS II control panel to turn off the high voltage.
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4, Turn off the printer.

5. Press the PWR button.on the EEDS II coutrol panel to turn off
power.

6. Press the SYSTEM POWER OFF buttom.

7. Swircch CONTROL POWER to OFF and place key in the standards cabinect.

8. Return the XR program disk to storage, and close the disk drive
doors.

Calculations

The count rate, Ii, of x-ray photon events from element i measured by

the Si (Li) detector is proportional to the mass of element i, Mi’ times an

attenuation factor, Ai’ which takes into consideration the absorption
of the primary excitation and characteristic x-rays in the sample.
That is,

I, = K, M.A
i

i 17171 (1)

where Ki is a proportionality constant. An unknown mass, M.,
by

may be determined by comparing the count rate measured for the

unknown with the count race, Ii. measured with a known standard
3
mass Mi'
I, C
M = i1 - (2) -
i Ai
where Ci is a calibration factor,
ad ?
C = i i . (3)
i Is
i
The uncertaincies in Mi and Ci are given by i
r -y
C, .
oM, = M T : + i’ o (4)
Iy
i i c 1
| i i
s
and (cﬂi 2 GI? 2 i
aC, = C, | + L (5)
i i s s
M I
RS i B
cMi
- 0.05 per manufacturers specificationms.
M
1
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Attenuacion factors for elements of atomic aumber <15 can be
subscantial. Az 1s corrected for by usiog particle size selected
standards validated by neutron activation amalysis. Ai is then
determined emperically by intercomparison with neutron activaticn
analysis for each particle size ramge. For Z 2> 15, A, s 1 for chin
serosol deposits.

The sample count rate I, is decermined by measuring the tocal

counts in region of interest if gubtracting the background, subtracting
spectral incerferences, and thea dividing by che amalysis live time.

The channels and energies for each region of interesc are shown in Table A-4.
Background subtracticn is accomplished by subtracting the product of

total counts in region of incerest i for a blank filcer, and the racio of
the sample to black Mo Ka scatter peak counts, from the total counts in

region of interesec i. Thac is,

S
N, =G, -8 3 (6)
S
where Ni is background subtracted counts, GL is total counts,

Bi i3 tocal counts from a blank ficter in regiom of interast i,
and S and SB are counts in the Mo Ka region for éample and blank,
respectively. The umcertainty in background subtracted counts is

given by

] s_1%
oN, [Gi + B, B] N

After the background 13 subtracted, corrections are-

made for spectral incerferences.
n

T, =~ N - X F_Tm (8)
mel
where a = number of incarfering elements, and Ti and Tm
ara both background and spectral interference subtracted counts.

Spectral correction faccors, F, (section l.3), are shown in Table A-3.

im
The uncertaincy in Ii is estimacad by

u
- 2 2 2 -2 2
aT, ENL + g—l ('JZm Ul’m + F 2 o’l‘m)] i (9
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L8

TABLE A-4,

EXCITATION CONDUITION: 2

ANODE: MO

FILTER: —-

WIILLTAGE: 1%
CURRENT: 200
EXCITATION CONDTTIORNN: 1 FNERGYI10~ 10

ATeERSs [ .
VILTAGE: S0 SPECTRIM RERIONS OF INTEREST
TURRENT: 200 :
ENERGY: 0~ 40

| AT A
SPECTRUM REGIONS OF INTERES 2 - 1599 <A1~ 1.9
eoron  co o BN SRS
EG] ' . W Ya3—- &S0 . S . 0
REGIUN  CHANNEL. ENERGY _ ELEMENT 5 323- 3%% 3124~ 3138 K
1 154~ 144 & L Sk - & RES—~ 274 348~ 3.76 CA
! 1252157 6§ - 3 7 31— 445 K.31- 4.49 FE
3 197- 205 7. .20 ] '
3 212- 230 = &L & IN
= 277- 238 9, 9. 4 “GA
s LT 7R STk Sl 13 7 AN FXCT
7 S55- 2% 10.32- 10074 3 =EXCITATION CONDITION: 3
3 274- 21 11.04- 11.24 SE ANODEw W
¥ 292- 302 f1.43- 12,02 ER FILTER: CU
10 310- 220 12,40~ 12,40 ) VOLTAGES 35
i% ;43: ;:Z H%— }“:‘;'(_:- L\'I;« CURRENT® 200
13 29— 277 14.74— 15,14 Y. ENERGY10- 20
= 2- 424 N .04 Mo SPEN 3 TN FS
}9 SEA_ 537 50_84_ 17.04 M SPECTRUM REGIONS OF INTEREST
S44- SLO  21.74- 27,40 3 - 3
13 Seo- S50 22175 SN YO REGION  CHANNEL = ENERGY  ELEMENT
? 37— & 23, 24 .52 e 120 aa_ N
20 L723- 639 24,92- 25.56 %ﬁ ) {ﬁg- P39 5:830 590 =)
21 LST- L&4  T6.28- 26.56 SH 3 122~ 170  3.24- 3.40 K
22 790—- 803 3]1.60- 32.32 BA 4 180~ 190 F.L0- 2,80 CA
23 £27- 845 33.0a- 33.80 LA S 21— 231 A.42- 3.&2 TI
& 243- 253 4.8b- S.04 v
7 b~ 276 S5.32- S.52 CR
& 270~ 200 S.S0-  L.00 MN
| 9 313- 326  &.26~ 4.52 FE
i 10 S20- 824 10.40- 10.68 AS
11 S35- 605 11.70- 12.10 BR
12 £20- 440 12.40- 12.80 PB

* Mo Ka scatter
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Finally, the corrected counts are divided by analysis live .time, L,

to obtain the count rate,

I - i—
i L (10)
T
and o1, = L. - a1
i L

Calculations for instrument calibraticn are similar except that CL
is solved for in eq. 3. Also, since single element and non-interfering
multi-element scandards are used for calibraction, spectral corrections are

not made and 1‘1 = Ni and d‘l‘i - qu'

7. Quality Control

The filters are loaded and unloaded into specially machined
acrylic holders. Filter loading is done in the laminar flow hood and the
filters themselves are handled with forceps, out of the analysis and
deposit aresa. The loaded filters are transportad to and fruw the TEFA in
covered sample cases, and the filter holders are cleaned between each use.
These procedures prevent the possibility of sample contamination. -

To prevent confusion in identification of cthe samples when they
are out of their ID coded filter containers, a sample position number versus
ID number relacionship used. This relacionship is established by the XRF LOG
before the filters are removed from their containers and it is verified afrter
each handling sctep in the procedure.

For each IRF analysis bacch of |0 samples, one blank and a qualicy
control standard 4is analyzed. Measured concentracions of the qualicy control
standard, vhich contains several key elewents, are compared with actual
‘concencrations (Figure A-7). If the deviarion is more than % 2%, all samples
of that run must be reanalyzed. The results of the qualicy control standard
over a number of runs provides a measure of the XRF analysis precision. If the

results show a tread in drift, recalibration is required.

Saveral elements, including K, Ca, Fe, As, Br and Pb are measursd
under more than one of the three excitation conditions normally used for each
run. Resulcts of these elements are compared for each of the excitatiom
condicions under which they are measured. If agreement is for outside the

calculated uncartainties, the sample must be reanalyzed.
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8. Qualiry Assurance

Calibraszion of the instrument is by thin film scandards prepared
by Micromacter, Inc., Eastsound, WA., and by solution deposited and
particle standards made by Columbia Sciencifiec Induscries, Austin, TX.
Plots of instrument response versus atomic number should yield smooth

curves, and are used to validate standard concentrations.

Interlaboracory comparisons are used to check accuracy of the
instrument calibration. Several techniques have been used in interlaboracory
comparisons in addition to energy dispersive x-ray fluorescence, including
neutron activation analysis, optical spectroscopy, wavelength dispersive

x-ray fluorescence, and ion chromoctography.

In house intermethod comparison with neutron activation analysis is
done routinely. This independent method provides comparison with XRF on

about 20 elemencs.

Results from each amalysis rum are reviewed by the laboratcry super-
visor. The inter-excitation and quality concrol standard results are checked
as described in section 7. The laboratory supervisor must initial thé
IRF LOG before results of that run are considered valid. Periodic audits
of the TEFA startup, filter loading and unloading, analysis, and TETFA

shutdown procedures insure compliance witch che Standard Operating Procedure.
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APPENDIX D

TEFLON FILTER HANDLING AND STORAGE

Standard Operating Procedure

l. General Discussion

Teflon filters used for particulace collection consist of a polyolafin
supporting ring bonded to the top (particle collection) surface of a
Teflon membrane. Two sizes, 47 and 37 mm diameter, are used for TSP
and dichotomous samples, respectively. Sample ID codes have a two-
letter prefix followed by a three-digit number.

All filter handling procedures are to be done in the laminar flow hood.
Clean the work area with a methanol dampened Kaydry towel, then lay out
a clean Kaydry towel to use as a work surface before all handling
procedures. The filters must be handled only by the supporting ring
with clean forceps.

Filters are stored in individual PetriSlides, which in turm are placed
in numerical otrder in plastic trays. Cardboard boxes each holding two
PetriSlide trays are placed irn the sample storage cabinet to insure
secure storage.

2. Materials and Equipment

« Nulcepore aerosol filter holders with quick-disconnect fittings
» Sierra Model FHB-240-P filter cassettes

» Millipore 49 x 9 wm plastic pecri dishes
-'HillipOte 47 mm Petzis;ides and trays

e Membrana Corp. Teflon filters, 47 and 37 mm diameter
« Sample transport boxes for both sample types

« forceps

+ KRaydry towels

e methanol

+ Baggies

« waterproof fine point markers

* 2-3/8" Caplugs

« adhesive labels

e« Nuclepore 47 mm drain disks
POTE. (Rev. July, 1982)
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3.

Filter Coding

1.

2.

10.

Lay out a series of 5 - 10 PetriSlides on the work surface, label
with the next sample ID numbers in sequence and remove their lids.

Select a new filter and inspect both sides for foreign particles,
pin holes, discoloratious, or other imperfections. Some particles
may be carefully blown off with a photographic lens cleaning
blower. Discard the filter if defective. Otherwise, place top
side up in an open PetriSlide.

Repeat step 2 until'all PetriSlides contain a filter.

Steady the filter in the PetriSlide by pressing down on the plastic
ring of the filter wich forceps. Write the ID number as recorded on
the PetriSlide on the plastic ring of the filter using a fine point
waterproof marker.

Repeat step 4 until all filters are coded with an ID number.

Check that the ID numbers on the filters correspond to those on

the PetriSlides, wait a few seconds for the ink to dry, then replace
the PetriSlide lids.

Return the coded filters and PetriSlides to the tray in numerical

Repeat steps 1 - 7 as necessary.

Record the ID numbers, lot number, and pore size of all filters
coded in the Sample Log Book.

Place loaded trays in boxes and store in sample storage cabinet.

Loading - Dichotomous Samples

1.

2.

Obtain filters to be loaded from the sample storage cabinet.

Select a tared filter from the sample tray and place PetriSlide on
work surface. Write the ID number on an adhesive label using a
waterproof marking pen and stick to the lid of a clean 49 x 9 mm
petri dish. Check that the ID number on the filter, the PetriSlide,
and the petri dish macch.
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Place the bottom half (female part) of a clean Sierra filter

cassette on the work surface and transier the filter from its
PetriSlide to the filter cassette. It should be placed top side

up. Place the top half (male part) of a clean Sierra filter cassette
in position over the bottom half and press down so that it snaps

into proper alignment.

Transfer the loaded filter cassette into the labeled petri dish top
side up and set aside.

Return the empty PetriSlide to its place in the tray.
Repeat steps 2 - 5 as hécessary.
Return trays to boxes and sample storage cabinect.

Continue with the Filter Shipping Standard Operating Procedure.

Loading - TSP Samples

l.

2.

Obtain filters to be loaded from the sample storage cabinet.

Select a tared filter from the sample tray and place PetriSlide om
work surface. Write the ID number on an adhesive label using a
waterproof marking pen and stick on the base of a2 clean Nuclepore-
filter holder. Check that the ID number on the filter, the PetriSlide,
and the filter holder base match.

Using the forceps place a single drain disk on the filter holder

base. ‘Transfer the filter from its PecriSlide into position (top

side up) on the drain disk. Place a clean locking ring into positionm,
making sure proper alignment of filter holder base, drain disk, filter
and locking ring is achieved. Screw the top tightly into position,
being careful not to disturb alignment. Place a cleam Baggie over

the filter holder and a Caplug on top.

Place the loaded filter into the sample transport box.

Return the empty PetriSlide to its place in the tray.

Repeat steps 2 - 5 as necessary.

Return trays to boxes and sample storage cabinet.

Continue with the Filter Shipping Standard Operating Procedure.
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Unloading - Dichotomous Samples

1.

Check that samples have been logged in according to the Filter
Shipping Standard Operating Procedure. Obtain PetriSlide trays
from sample storage cabinet.

Select a petri dish containing an exposed filter from the sample
trangport box and place on work surface. Obrain the PetriSlide
with matching ID number from the tray and place on work surface.

Remove the petri dish 1lid and, being careful not to touch the filter,
use a pair of forceps to remove the filter cassette assembly from the
pecri dish. Carefully separate the cassette assembly by sliding
thumbnail between the top and bottom and prying apart. Then using

a second pair of forceps, transfer the filter to its PetriSlide.

Make sure the ID number on the filter matches the others. Return
the PetriSlide and filter to its place in the tray.

Record any unusual appearance or condition of the filter in the
Sample Log Book.

Repeat steps 2 - 5 untill filters are all umnloaded.

Return trays to boxes and sample storage cabinet.

Unloading - TSP Samples

This Section i3 the same as Section 6, except for steps 2 and 3:

2.

Select a sample from the sample transport box and set upright on the
work surface. Obtain the PetriSlide with matching ID number from
the tray and place on work surface. -

Remove Caplug. Remove Baggle and discard. Unscrew top and lift
off locking ring, being careful not to touch the filter. Transfer
the filter to its PerriSlide.

Equipment Cleaning

1.

After sample unloading, clean the sample transport boxes using a
methanol dampened Kaydry towel. Clean both inside and outside
surfaces.
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2.

Remove drain disks and adhesive labels from filter holders and petri
dishes. Clean all parts (filter holder base, locking ring, screw top,
Capug, filter cassette and petri dish) with a methanol dampened
Kaydry towel, Pay particular attention to surfaces that contact the
filter, and do not touch those surfaces after cleaning.

Place cleaned filter holder bases, screw tops, and Caplugs in sample
transport box.

Place cleaned locking rings, filter cassettes, and petri dishes in
Ziploc Bags.
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1.

2.

GLASS AND QUARTZ FIBER FILTER HANDLING AND STORAGE

Standard Operacing Procedure

General Discussion

Glass and quartz fiber filters are used for particulate collection
primarily when carbon analysis is required. Two sizes, 47 and 37 am
diameter, are used for TSP and dichotomous samples, respectively.
Sample ID codes have a two-letter prefix followed by a three-digit
number.

All filter handling procedures are to be done in the laminar flow
hood. Clean the work area with a methanol dampened Kaydry towel,

then lay out a clean Kaydry towel to use as a work surface before

all handling procedures. The filters must be handled only by the edge
with clean forceps. Use wide tipped, non-serrated forceps to avoid
damaging the fragile filters.

Filters are stored in individual PetriSlides, which in turn are placed
in numerical order in plastic trays. Cardboard boxes each holding

two PetriSlide trays are placed in the sample storage cabinet to
insure secure storage.

Materials and Equipment

* Nulcepore aerosol filter holders with quick~disconnect fittings
+ Sierra Model FH-240-P filter cassettes

« Millipore 49 x 9 mm plastic petri dishes

» Millipore 47 mm PetriSlides and trays

+ Membrana Corp. Teflo filters, 47 and 37 mm diameter
¢« Sample transport boxes for boch sample ctypes

» forceps

+ Kaydry towels

« methanol

* Baggies

» waterproof fine point markers

« 2-3/8" Caplugs

* adhesive labels

» Nuclepore 47 mm drain disks

+ Ziploc bags
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3.

Filter Coding

1.

2.

Lay out a series of 5 - 10 PetriSlides on the work surface, label
with the next sample ID numbers in sequencea and remove their lids.

Select a new filter and inspect both sides for foreign particles,
pin holes, discolorations, or other imperfections. Some particles
may be carfully blown off. Discard the filter if defective.
Otherwise, place top side up in an open PetriSlide and replace the
lid. ’

Repeat step 2 until all PetriSlides contain a filter.

Return the coded filters and PetriSlides to the tray in numerical
order.

Repeat steps ! - 4 as necessary.

Record the ID numbers and lot number of all filters coded in the
Sample Log Book.

Place loaded trays in boxes and store in sample storage cabinet.

Loading - Dichotomous Samples

1‘

2.

Obtain filters to be loaded from the sample storage cabinet. —-

Select a tared filter from the sample tray and place PetriSlide on
work surface. Write the ID number on an adhesive label using a
waterproof marking pen and stick to the lid (the portion without the
embossed marking) of a clean 49 x 9 mm patri dish. Check that the
ID number on the f£ilter, the PetriSlide, and the petri dish match.

Place the bottom half (female part) of a clean Sierra filter cassette
on the work surface and transfer the filter from its PetriSlide to
the filter cassette. It should be placed top side up. Place the

top half (male part) of a clean Sierra filter cassette in position
over the bottom half and press down so that it snaps into proper
alignment.

Transfer the loaded filter cassette into the labeled petri dish top
side up and set aside.

Return the empty PetriSlide to its place in the tray.
Repeat steps 2 - 5 as necessary.
Return trays to boxes and sample storage cabinet.

Continue with the Filter Shipping Standard Operating Procedure.
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Loading - TSP Szmolizs

Obtain filters to be loaded from the sample storage cabinec.

Select a tarad filter from the sample trav and place a PecriSlide on
workt surZacs. Write zhe ID numder on an acdhasive label using a

varerpros? zarking der and stick on che dass of 2 clzan Neclepers
filter holder. Check tzhat the ID numtar on cthe PetriSlide and =
filter holder base z=atch.

as

Using the forceps place a single drain disk or the filtar holder Tase.
Transfer the filcer. frowm its PecriSliide into posi:ion (top side up?

on the drain disk. Place a clean locking ring Inte pesition, zak

sure proper alignment of filter holder base, drain disk, filcer
locking ring is acnieved. Screw the top tightly into pesition, o
careful not to discurb alignment. lace a clean Baggie over the
filter nolder and a Caplug on cop.

Place the loaded filter into the sample transport box.
Return the empty PetriSlide to its place in the tray.
Repeat steps 2 - 3 as necessary.

Recurn trays to boxes and sample storage cabinec.

Continue with the Filcer Shipping Standard Operating Procedure.

Unloading = Dichotomous Samples

1.

Check that samples have been logged in according to the Filcer
Shipping Standard Operating Procedure. Obtain PetriSlide trays
from sample storage cabinet.

Select a petri dish containing an exposed fiiter from the sample
transport oox and place on work surface. Obtain the PetriSiide
with zatching ID number from the tray and place on work surface.

Remove the petri dish 1lid and, being careful not to touch the
filter, use a pair of forceps to ramove the filter cassatte
assembly by sliding thumbnail between the top and bottom and prving
apart. Then using a second pair of forceps, transfer che filter to
its PetriSlide.

Make sure the ID numder or the PerriSlide matches che others. Recturn
the PetriSlide and f{ilcter co its place in the zray.
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5. Record any unusual appearance orT
Log Book.

-

6. Repeat steps 2 ~ 5 uncil filcers

7. Return travs tc bcxas and saaple

Unloading - TS? Samples

This Section is the same 2s Section &, excs

condiction of the filcer in che Sacple

are all unloadad.

storage zapbinmat.

pt for sz=2ps 2 and 3:

2. Select a sample from the sample transport box and et upright on

the work surface.
the tray and place or work surface.

3. Remove Caplugz.

off locking ring, being careful not to
the filcer to its . PecriSlide.

Equipment Cleaning

Remove 5aggie and discard.

Obtain the PecriSlide with macching ID aumber Irom

Unscrew top and lifc
touch the filter. Transfer

1. Afcer sample unlcading, clean the '‘sample transport boxes using a

methanol dampened Kavdry towel. Clean

surfaces.

2. Remove drain disks and adhesive labels
petri dishes. Clean all parts (filcer
screw top, Caplug, £ilter cassette and
dampened Kavdry towel. Pay particular

both inside and outside

from filter holdars and
holder base, locking ring,
pecri disn) wich a dechancol
attention to surfacss that

contact the filrer, and do nmot ctouch those surfaces after cleaning.

3. Place cleaned filcer holder bases, screw tops, and Caplugs in

sample transport box.

4., Place cleanad locking tings, filter cassettes, and petri dishes in

Ziploc bags.
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10

2.

FILTER SHIPPING

Standard Operating Procedure

General Discussion

Unexposed filters are shipped from NEA, Inc. to the fleld site for
sample collection. After sampling, the exposed filters are return
shipped to NEA for processing and analysis. This procedure describes
the steps necessary to insure the integrity of the samples.

Sample logging procedures and forms filled out at both the shipping

and receiving points provide chain of custody documentation. Filters are
shipped in petri dishes or preloaded into holders that prevent chemical
contamination or physical damage. The shipping container is designed

to keep samples upright and cushioned from mechanical shock during
shipment.

Equipment

1. Sample Transport Box to hold dichotomous and/or lovol TSP samples.
2. Nuclepore, Corp. Aerosol Holders, no. 430400. -
3. Millipore plastic petri dishes, no. PD1004700.

4., Millipore PetriSlides, no. PD1504700.

5. Sierra Instruments Filter Holdur, no. FH-240-P.

6. Plywood shipping container with flanged base.

7. Specificacion Packaging Corp. Tip (N) Tell indicator.

Shipping Filters to Sampling Site

1. Select samples to be shipped and record date in the "LOG OUT' columm
in the Sample Log Book.

2. Fill out a Chain of Custody form (Figure A-1). The person responsible
for sample custody at the sampling site must be idencified.

3. Lload samples into a Sample Transport Box, or another container that
will insure the samples are held securaly and upright.

4. Pack the samples and Chain of Custody form in the shipping box and
affix proper address label.

5. When sampleg are picked up by carrier, sign initials in Sample Log
Book next to date recorded in step 1.

(Rev. July, 1982)
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6. Notify the person to receive the samples of the date and carrier of
the shipment.

7. When samples are received at the sampling site, the responsible

person must complete the Chain of Custody form. If there are
any discrepencies, notify the NEA Laboratory Supervisor.

4. Return Shipping of Exposed Samples

l. Select the samples to be shipped.
2. F1l1l out a Chain of Custody form(Figure A~1)

3. Load samples into the Sample Transport Box or other suitable
container. R

4, Pack the samples and Chain of Custody form in the shipping box.
Include completed Chain of Custody forms as well, and address to
NEA, Inc., 8310. S.W. N¥Nimbus, Beaverton, OR 97005, attn: Laboratory
Supervisor.

5. Attach a Tip N Tell indicator to the shipping box and remove wire.
The Tip N Tell should be taped or stapled on, as the adhesive
backing does not stick well to the varnished shipping box.

6. Notify the Laboratory Supervisor that a shipment has been made.

7. When shipment is recieved at NEA, fill in the Chain of Custody form
and record date, initials, and condition of Tip N Tell in the
Sample Log Book. '

8. Procede with the sample unloading procedure and give the Chain of
Custody forms to the Laboratory Supervisor. -

5. Optional Shipping Procedure

In some circumstances, such as when NEA personnel are travelling to or
from the sampling site, it is desirable to hand carry the samples. In
general, the procedures as in sections 3 and 4 should be followed except
that the shipping box 1is not required.
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FIGURE A-1. FILTER CUSTODY/SHIPPING FORM

Sample Shipping

Date

Carrier

Sample ID's

Shipped by

Sample Receiving

Date

Carrier

Sample ID's

Received by

Laboratory Supervisor

(Figure 1)
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FILTER WEIGHING USING THE CAHN 27 ELECTROBALANCE

Standard Opefa:ing Procedure

General Discussion

1.

3.

3.

Analytical Problem:

The mass of particles collected on filters must be determined. Two sizes
of filters are commonly used, 37 and 47 mm diamecer. A variety of filcer
media are used, such as teflon, Nuclepore, cellulose ester, glass Jiber,
and quartz. A deposit of at least 100 ug is required to acheive an
accuracy of £ 10%, relative (400 ug for glass or quartz filters).

Interferences:

Electrostatic charge on the filter 1s one possible source of inter-
ference. This is eliminated by use of a beta source charge neutralizer.
Humidity changes may affect the weight of deposit and filter weighc for
some types of filter media. Humidity changes are minimized by performing
the weighing procedures in an air conditioned laboratory.

Minigum Detectable Quantity: 15 ug (three sigma), 30 ug for glass fiber
and quartz filters.

Precision and Accuracy:

The balance is calibrated with class M weights. Uncertainty in net weight
is * 10 ug (= 40 ug for glass or quarcz filcers).

The techanician should read the Cahn 27 Instruction Manual entirely before
using the balance, paying close attention ta Section 3, Balance Operatiom.
The balance is always left ON to provide maximum stability.

Keep the calibration weights clean and store in their proper container.

Handle them only with the cleaned weight forceps (non-serrated stainless
steel) and do not use the weight forceps for any other job.
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2. Equipment and Materials

. Cahg 27 Electrobalance with custon 60 mm open stirrups
-+ Pg2lo charge neutralizer

» Calibration weights, 10, 20, 50 and 100 mg Class M

« Tare weights, 20, 50 and 100 mg Class C

* weight forceps

+ filter forceps

+ Kaydry towels

* Kimwipes

» Methanol

3. Operating Procedure

3.1 Start Up:

L.

Remove the stirrups from the weighing chamber as in Sectiom 3.1.2 of
the Cahn 27 Instruction Manual and set aside on a clean Kimwipe.
Clean the weighing chamber with a methanol dampened Kimwipe. Replace
the stirrups, one om the A side and one of the TARE side. Place the
charge neutralizer in the cencer of the weighing chamber. Clean the
area around the balance and lay out a clean Kaydry towel in front of
the weighing chamber. Clean the weight forceps (non-serraced stain-
less. steel) and filter forceps using a methanol dampened Kimwipe.

Obtain the calibration weights and the filters to be weighed from
the sample storage cabinpet.

Record technician, date and filter lot number on the data sheet.

Determine approximate weight of one of the filters by weighing oun
the A200 range. Select the 10, 20, 50 and 100 mg calibration
weights in combination such that their combined weight aquals
within + 8 and - 12 mg of the filter weight. (When doing gross
weights or reweights, use the same weights as for the tare
weighing).

Set the balance controls to RANGE: A 20 and RESPONSE: 0. Make
sure CALIBRATE, COARSE and FINE ZERO controls are locked. Press
TARE twice to untare the balance.

Place the selected calibration weights on the A pan and balance

with appropriate tare weignts cn the TARE pan so that the display
reads 0 z 20 mg.
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7.

8.

10.

When the display scabilizes (after at least 30 seconds), press TARE
to zero the balance.

Add the 20 mg calibration weight the the A pan (or remove it if
already there). Display should read + 20.000 % 0.001 (or

- 20.000 = 0.001) when it stabilizes. If not, adjust CALIBRATE
accordingly.

Remove (or replace) calibration weight and note than 0.000 + 0.001 is
displayed. If not, repeat steps 7 and 3. Record tare weight as the
sum of the calibration weights t display reading, and the calibration
reading on the calibrationr log, as well as the other required
information.

Remove calibration weights to their container.

3.2 Weighing Filters:

L.

20

4.

5.

6.

7.

8.

When weighing the filters, note any defects (torn, particles falling
off, etc.) on the data sheec.

Place the first filter to be weighed on the charge neutralizer. After
a few seconds, transfer the filcer to the A platform and place the
next filter to be weighed om the charge neutralizer.

Whea the display stabilizes (after at least 30 seconds), record

the filter ID aumber and weight reading including + or = sign on the
data sheet (Figure A-2)

Transfer the filter from the A platform to its comnctainer, transfer
the filter oau the charge neutralizer to the A platform, and place the
next filter in sequence on the charge neutralizer.

Repeat steps 3 and 4 until all filecers are weighed or until a total of
50 filters have been weighed.

Place the claibration weight(s) on the A pan. On the calibration
logs record the tars weight as the sum of the calibration weights
+ display reading. Press TARE if che reading 13 not 0.000.

Add the 20 mg calibration weight to the A pan (or reumove it if
already there). Record calibration reading(Figure A-3)

Place calibration and tare weights in their containers.

3.3 Replicates:

l.

Replicate weighings should be performed on l0Z of the filters (boch
tare and gross weighings), selected at random. They should be
reweighed Ly a technician other than the one who did the original
weighing.
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3.

Weigh the filters using the procsdures in sections 3.l and 3.2.
Indicate that the weighings are replicates on the data sheec.

Calculate the difference, W,, between the original and replicace
weighings, and record on the reweight data sheet.

3.4 Shutdown:

Replace the filters that were weighed in the sample storage
cabinert, '

Clean the balance as in 3.1.1.

Return the data sheets to the laboracory supervisor.

3.5 (Calculacious:

¥
a

- (¥ - %) X l000,

whers, wn » net daposiz in ug

W = gross veighc reaading in ag

8
Wt = gare vaighc teading in zg

= -W 000
Wa (Vz :) X!

ot

- - goa,
_Wd CW: Wt) X1
wharse, wd - ferance betwaen original and replicate weighcs in ug

Wr, = replicata weight reading in =g.

3.8 Quality Control:

1.

The tare and calibracion veight checks at the end of a weighing sec

must be within * 0.004 aog of cheir correct values or the entira sat
must be reweighed.

Replicate weighing differences, W,, aoustc be <t 10 ug or £ 2% of wn or

the entira set must be reweighed d
-

(2 £ 40 ug for glass or quartz filrers).
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3.7 Quality Assurance:

1.

Class M weights are used for calibration. According to NBS
eircular 547, they are "...designed for use as raferemce standards,
for work of the highest precision, and for investigations demanding
a high degree of constancy over a period of time.”

102 replicate weighings by another technician ensures that weighing
is without operator bias and precision is within limits.

Calibration and tare operations are performed before each set
of < 50 filters and are checked for accuracy after each set.

Results or replicate weighings and calibration and tare weight checks
are reviewed by the laboratory supervisor. He must initial the
calibration data sheet before the dacta is considered valid.
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FIGURE A-2. FILTER WEIGHT DATA SHEET

Tach.

Tilcace Lot

Baca

Commancs

Nee (ug)

.l

GCross (sg)

(=g)

Tare

Pilear 0.0,

L 1!

]
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FIGURE A-3. CAUN 27 ELECTROBALANCE FILTER WEIGHING CALIBRATION
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APPENDIX E

SAMELE ID: HARSHAW/ANTIMONY OXIDE ROASTING - TEST NO
FARTICLE =IZE: =
ANALYSIS ID: ACOO1 - Teflon

EXFOIZED AREA: &.42 SRIJARE TM
ZEO+— 10 MICROGRAMEZ

s

ELEMENT LG/CMe UG/FILTER

OO0 +~— O, O O, OO+~ Q.

OO0 +— O, 242 O, 000+~ i.

QOO0+~ (8 i) O, OO0+~ Q.

g 0,
0.
Q.

S
3

AL
=1
Fr

3

-
-
3

N

(A
)=

Z
el U

= 0,555+~ 0,054 3.594604+= 0. 247° 1.
oL Q.231S+=- 0,032 2.021+- 0,207 0.
b 0. 000+- 0,275 0. 000+~ 2,405 Q.

iZA Q. 000+—-  &,.172 Q,000+— 3I¥.L2Z Q.
TI Q0,000+~  O.3203 0.000+— 1.947 0.
Ly O, 000+— O. 00z O, 000+- O, 019 Q0.
O,001+- Q.00 Q. O07+- Q.010 0.
0, 000+~ 0,002 0O, 00Z2+— 0.010 0.

0.074+- 0.00= 0.475+-  0,04% Q0.

Q. 00%+— O, 00 O,08%5+— 0,012 0.
0, 007+= 0,002 0, 044+- 0. 012 0.
0,.004+— O, 001 Q.05 +— G, OO O;
O, 00Z2+— O.001 O, 011+- 0 OO 0.
0,070+=  Q,00% 0.4847+- 0,051 O.
0, 00 E+— O, 002 0O, 027+— O, 010 O,
Q. 000+—= O, 005 0. 000+— 0O.051 0.
D, 002+— 0,002 O, 01 5+-— 0.01% 0.
0, O00+— O, 003 O, OO0+~ 0,01 0.
O,000+—  O,003 O.000+- 0,021 0.
Q. 000+~ 0O.1314 O, 000+— O,
0.018+-  0.010 O.112+=— 0.
Q,000+—=  Q,Q0% Q. O0Q+— Q.

0O, 000+- 0,014 0. 000 +=— 0.
O, OO0+~ O,Q1= O, Q00+~ Q.
O, 000+ O, 021 0. O00+=— 0.

Q. 000+ 0.140 O, 000+—
W A4Z4+—- 2.SEE 214, 449+-

O, 000+= O, 079 0. 000+~
O, 127+~ 0,141 1.2028+-
QL 000+— 0. 00> O, OO0+~
O, 04,L4— 0. 00 O, 24+~

O,
Q.
O,
Q.
0.

110

. 1A

FERIZENT

OO0 +—
OO+~

OO0 4=

LI

LR

RN I
W
+
|

QOO+—
OO0 +—
OOC+-
[BIRTNE =
QOO=Z+—
0]+~
125+ —
012+—-
017+-~
010+~
O04 4+~
1724~
014-+-
QOO+~—
Q0L+~
OO0 +—
OO0+~
QOO0+~
0O45+—
OO0+~
OOO+—
OO0+~

QOO0+—
OO0+~

D
(RO

. ASI

GO +—
A4 +-
OQO0O+—

112+~

0.144
0. 005
Q.74

15, 22

0.74%
G, 007
., OO4
0,004
D20
O, OO0
O, 005

Q.00
()

()

0,021

0. 004
O L0700
OO 4
OO7
OO

024

- -
e
[} .

[
o

OO
OO0

Al



ZAMFLE ID:

FARTICLE
ANALYSIZ

EXFEED
MASS:

ELEMENT

=IZE: F
In:

AREA:

LG/CM2

Q. 000+—
Q. 000+~
G, 0004+-
2202+ —
1.240+-
Q,000+-
Q. 000+~
0., 000+—
0O, 000+~
Q.00+~
0.012+—
0.114+-
Q. 024+~
0,015+
O.016+-
O, QO 4—
0O.2340+~
0.017+—
Q. 000+—
Q. 000+—
O, OO0+~
0. 000+—
O, 000 +—
0O, 000+~
0, O00+~—
Q. 000+~
0. Q000+~
0. 000+~

Q.

OOCQ+~—

137. 388+~

0, 020+~
Q. 000+~

0O, Q00+~

0.277+-

&. 82

—

1107+~

0,252
0.272
Q. 04&4
O.11S
Q.070
0,934
t AO0
Q.320%
0,007
0O, 0C
Q.00
Q. Q0%
0,003
Q.002
0,002
G, 002
O. 013
0,00z
0. Q02
G, 00
Q.004
0.004
0.015
0.012
0.012
0.0164
Q.02
Q.02
0,053
&L 420
0,107
0.145
0. 005

0.014

AF 124 - Teflon

SELUARE

oM

HARSHAW/ANTIMONY OXIDE ROASTING - TEST NO.

10 MICROGRAMS

US/FILTER

O, 000+-
QL. 000+~
Q. 000+~
14,.173+-
7751+~
0. 000+-
Q. 000+~
Q. 000+~
0, QOO+~
Q.057+~
Q, O l4+e—
Q. 735~
0,155+
0. 05+—
O, 103+~
0.04 74+~
2.132332+-
Q. 108+~
0, OO0 +—
0. 000+~
0. 000+—
Q. 000+-
O, Q00+~
Q. 000+~
Q. 000+~
0000+~
O, 000+—
O, 0004+~
O, 000+—

S, PRI+

0.311+-
0O.0004+-

0., 000+—

1.77%+~

111

1.615
1.744
0.42%
Q.740
0.444%
&L 007
105,27
T, 143
0,045
0,015
.01z
0. 000
0,013
0.014
0. 012
O.012
0.114
0.014
0.015
0.017
Q.04

0. 072
O.074
0.102
0.1%24
0,125
0, 240
41,273
0,627
1.05%
0.0z
¢.101

1A

FERZENT

L. 000+~
Q.000+—-
Q. Q00+~
1,281+
0.717+-
Q. OO0+~
0. 000+—
0. 000+—
Q0. 000+~

Q. 005+-

0,002+~

0.144
0,152
O, 0z
0. 0A
Q.041
0.54%
“.314
Q.47
0.004
O.001
O.001

O.0ALHE-—0, 005

Q,014+—
O.00%+~
O, 00%+~
0.004+—
0. 1977 +-
0.010+-
S0, 000+~
Q.000+-
O, 000+
0,0QQ+-
O, 000+—
0,000+~
0O.000+—
O.0004~
O.000+—-

Q. 000+—

Q. 000+—

7. 5+

0.04E£+—
O, 000+~
O, OO0+~

D- 1/.'11+_

0,002
0,001
0,001
O.001
0,010
0O, 00
O, 001
0. 002
O, 007
0,00z
O.002
0,007
0,007
0. 00%
0.014
0.017
0,021
2.7
0,062
Q.04
0, 002
. Q0



SAMELE ID: HARSHAW/ANTIMONY OXIDE ROASTING - TEST NO. 2A
FARTICLE SIZE: ©
ANALY=SIS ID: Acoo2 - Teflon

EXFQZED AREA: &. 42 SEHUARE M
MAzZE: S13+- 10 MICROGRAMES

ELEMENT Us/CMe US/FILTER FERCENT

4 0. 000+~ 1.3277 O.000+= "0, 24653
= O, 000+- 1.507 Q,000+— O,274
= 0,000+~ 0,255 O 0004+~ O, 0L

AL 0.000+~- 0,2
= Q.000+- 0.2
' Q. Q00+~
Q,974+—  0Q,0Q03Z E.25484+—=  Q,S25 1.21%+— 0.105
L 0.S465+— 0,051 S ADE+- 0,324 Q. 707+~ 0,05
O, 000+~ O, L52 Q.Q00+- 4,124 O, 000+— O.214
A 0. 000+— 11,120 0.000+=- 71.774 0.0004+- 132,2%
TI 0. 000+— Q. Sl Q, 000+-— 2L AT O, 000+- O, 705
\/ O.000+-— Q. 005 0., 000+— O, 031 0.000+- 0,004
CR 0.004+— 0,002 0.025+- 0,011 O.007+— 0,002
MM 0. 005+~ 0,001 0,023+ 0O, 00% O, 0074+~ O, 002
FE 0.1530+- Q.012 O 76T+— Q073 O.120+— 0,014
NI Q.00%+- 0,002 Q.05+~ Q.01 O, 010+—=—0,002
i 0.010+=  0,00% 0.062+= 0,012 Q.01Z24+~ G002
N 0.010+- 0,002 0.0+ 0,011 QL0135+~ !
5HA Q. 0048+- (0,002 Q,02%+=  0Q.010 Q.00+~ O, 002

n
o
¥

]

=

= Q.095+-  0.010 O.A124= Q0,03 O 119+— 0,013
= Q. 005+~ Q.00 Q.051+-— O,.010 O.0104—= O, 002

BF Q,02Z+—  0.004 O.1424= 0,027 Q.0224+= Q. 0065
RE Qe OOZ+— O, 002 O, QAO+— O, 013 Q.01+ —- O, 007
=R 0. 000+~ Q.00 0. 000+— 0.017 QO,.0004+= O, 003
Y 0,000+~ 0,Q0Z Q.000+~ O, 0132 Q. 000+~ 0,004
IR 0. 000+~ 0,012 O.000+=  QO.074 Q.000+—= 0,014
M 0.042+- 0,00% 0.270+-=  0.0%4 0,0%52+— 0,011
(=0 O.000+=~ 0,010 0,000+~ 0,044 Q.000+-~ O0.01i3

AG 0,000+= Q.012 0.000+—= O, 024 O,.000+— 0,017
D 0.000+- 0,012 O,000+-  0.11%5 0O.000+— 0,022
IN Q,.000+— Q.03 Q. 000+~  (@,145 Q. 0Q0+— O.0232
= Q.000+-  Q.270 O.000+=-  1.734 0. 000+= 0,233
SR ES,274+— 4,471 41%,170+— 29,290 21.721+- &.040
EA Q.00+~ Q.07 Q.000+=  Q,504 Q000+~ Q099
LA Q.000+—= 0,125 0,000+~  O.203 O.000+—- O, 154
HiG 0,000+— 0,002 0.,000+= 0,020 Q. 000+— 0,004

FE 0,103+= 0,012 Qa3+~ 0,074 O.1Z29+- 0,015
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SAMFLE ID:
FARTICLE
ANALY=IS

SIZE: F
ID:

EXFOZED
MASE:

AREA:

ELEMENT

AL 0, O00O+—
=l O, Q00+~
: Q.000+-
; CPRC VAT E
CL 2.0144-
4 Q. 000+~

c 0. OO0+—
TI
Vv

mm

-

Q. 000+~
0. 000+~
Q.0135+~
0,015+~
0.312+-
0,033+~
0.0223+-
0.024+—
0.017+-
D.432+—
0.022+—
0. 000+~
Q, QO0+-—
Q0. 000+—
Y Q. 000+~
0.000+-
0. 228+~
Q. 000+~
Q. QOQ+=—
0, 0004~
0.000+~—
Q. 000+-—
222.020+-
Q. O0O0+—
0. 000+—
Q. 000+~
0.617+-

6.82

S1l+-

UG/7oM2z

L he)

Q.292
0.42%
1064
L 170
103
=100

- 1 é'(:)

0.0032
0.002

0.017

0,00z
Q.00

0. 002

0,003
Q.23

!t vt

Q, 003

0, 004
0.004
0.01%
0.015
2.01%
0.020
0.024
0.037
0.072
10.3277
0,075
0.144
Q.00%
0.031

AF127 - Teflon

SOLARE CM

10 MICROGRAMS

UG/FILTER

0. 000+—
0. 0004~
Q.000+—~
21, £53+-
12,922+~
0. 000+~
0, 000+~
0. 000+—
O DO0+-
0.114+~
0.121+-
2,004+~
0. 245+—
Q.141+-
Q. 1465%+-
0.111+-
2.771+—
0.1445+~
0, 000+~

0,000+~

0. Q00+~

0000+
Q, 0Q0+—

« 227+

0. 000+-
0. Q00+~
0.000+-
0., 000+—
0. 000+—
1425, 37+~
Q. 000+~
0. 000+—
0. 0004+-

S FEL+-

113

LR R )
PR

2.71=
D.67%

1.093

O, 020

0. 013
0.110
0,022
0,014
0.014
0.017
0.145
0.014&

.21z

0.01%

0,024
D.0Z4A
0.112
0.027
0.0%4
0. =
O 14A
Q.27
0,502
N
0, A0
0.924
0.0Z25

0.127

-
Y

HARSHAW/ANTIMONY OXIDE ROASTING - TEST NO. 2A

FERCENT

0. 000+~
Q0. 000+~
Q. 000+~
1.1%9%4+-
0.714+~
O, 0004—
Q.000+—
0, 000+~
0.000+—
- QL004&+~
Q.07 4+—
0.111+-
0.014+=
0,004+~
0. 00+~
O, O0L+—~
0. 152+—
O, 0024~
Q. 000+~

0,000+

Q. 000+—
Q. Q00+~
0.000+—
QO.084+—
O.000+~
QL0000+~
0.000+~—
0, Q00+~
0. 000+~
73,701+
0,000+~
0., 000+—
0.000+-

0.217+~

0.12%
0,130
Q.027
0.0&1
Q. 022
0,535

9,273
0. A25
0.004
0,001
O.001
0.C
0.001
0.001
0.001
0,001
Q. 003
0.001
0.012
0. 001
Q.001
Q. 001
Q. 004
0. 005
0.00%
Q.007
Q.00
0,012
., O
2,704
0,024
0,031
0,002
o.011



SAMPLE ID: HARSHAW/ANTIMONY OXIDE ROASTING - TEST NO. 3A
FARTIDLE =IZE: I
ANALYSIS ID: ACO0Z - Teflon

EXFQZED AREA: &.42 SIARE CM
MASS 423+= 10 MICROGRAME

ELEMENT I3 /CM2 US/FILTER FERCENT

AL 1.200+— 0.&02 S.284+~ 2045 1.7194= 0,797
=1 2,000+-  1.501 19, 240+=- 9,425 S, WETH— 1L T2A
F 0,000+=—  0.04% Q. Q00+—  Q,29Z 0, 000+=— O,040
) Q. ¥01+=  0.0320 2.727+- 0Q.5912 1.192+= 0,102
cL 0.452+— 0.044 2.941+— 0,294 Q. LQb+— O, 02
b O, 000+~ 0,720 0.000+— 4, &2 0, OCO+— O, LA
A Q.000+— 9,543 QO.000+= 1,279 O.000+— 172,43

TI D.000+=  0O.5465 0.000+- 3,
|V} 0. 000+— 0. 005 0O, 000+~ Q.
CR 0.010+= 0.002 0.0L+= 0O,
M 0. 00%+—  0,00% O, 054+— 0,
FE 1,375+~ 0.07= 2.E25+- 0.471 1.213+—_0,104
NI Q,.00%+— 0,002 O.055+- 0,014 0.011+= 0,003

O, 000+— O0.747
O, 000+= O, 007
CO.014+— O, 003
0.012+— 0,003

—~
b))
-,

L N

o
[ 2]
Ry wd Q3 b

AA
O
—

U 0.010+=  0.00Z 0.06£7+- 0,014 0,014+- O, 0032

ZN 0.017+=  0.00Z 0.106+=  0.014  0.0ZZ+-

5A QO,005%+- 0.002 0.0Z24+=- (0,011 Q.007+— O,002
= 0,097+~ 0,010 O.&273+= 0,044 0,125+~ 0,012
SE 0.004+- 0.002 Q.027+— 0,010 0,004+~ 0,002

ER O.000+~ 0,011 O, 000+=— O, 07 O, 000+— O,.014

RE O, 000+—= Q. 002 O, 000+= 0,014 0, 000+— 0,003
=R O.04%+~= 0,004 O.275+= Q. 025 Q.05 7+— 0,005

Y 0. 000+= 0. 003 0. 000+= 0,021 0. 000+= 0,004
R 0.000+= 0.014 O0.000+=  O,023 QO.000+— 0,012
M C.02%+—  0.010 Q.24%+—  0.0&7 Q.051+- ©,014
FO O, QOO+~ Q. 010 O, 0004+=— Q.06 Q. 000+~ O,012
Al O.000+— 0,014 0. 000+—= O, 00 O, 000+= 0,017
D 0.000+= 0,019 O,000+= 0,119 0.000+= 0,035
IN 0.000+= 0,02 0,000+-= (O, 155 0. 000+= O, 022

SN 0. 000+—  0.200 0.000+= 1,235 Q. 000+= O, 245
SE S0.34I+-  3.901  3ID3.196+- 25,044 L& STT7+- S

EA 0.12%+= 0.100 Q.7%1+=  0.440 Q. 14&2+- 0,
LA Q.137+= 0,134 1.00%5+~  1.0032 Q.207+= 0,207
Hi 0.01%+= 0,004 0. 1Z20+— 0,025 0.02%+— 0,005
FE 0.027+=  0.0173 0.35%7+= 0. 02X O0.115+= 0,017

114



TAMFLE 1Dz
FARTICLE SIZE: F

ANALYSIS It AF1Z

AREA:

LEMENT

AL 0.000+~
=1 Q. QOO0+~
F Q. OO0+~
] . 49T+—
L 2.04%5+-
K 0. 000+—-
A 0O, 000+—
TI 0. QQ0+—
Vv Q. 00C0+~
CR 0.01&+-
MN 0, Q22+—
FE 0.231+-
NI 0,042+~
o) 0. 029+—
N 0,027+~
5A Q. 00%+—
Az O, 2L5+-
=E 0.027+-
ER 0. 000+—-
RE 0., 000+-
=R 0. 000+~
Y Q. 000+~
ZR 0. 000+~
M D.213+-
FI Q. 000+~
AG Q. 000+~
Ch O, 000+—
IN 0.0Q00+—
z 0.000+—
=R 217 .64%+—
B& 0.000+—
LA Q. Q00+—
HiG Q. 00O0+—
FE Q. S&ES+—

= - Teflon

L.42

Ui /M2

0.442

0.422-

0. 104
0.17%
0.110
1.54%
26,1460
1.741
Q.010
0,002
0.002
0,012
0. 004
0.00%
Q. 003
Q. 003
0.021
0,003
0,029
0,00z
0,004
Q. 005
0,012
0.015
0.014
0.0z20
O.030
0,02
0,072
10,17=
0,103
0.1%%
Q.00=
0,042

STUARE M
151 bt

10 MICROGRAM:E

WG/FILTER

0. 000+~
0, 000%+—
0. 000+—

peyci X R

1Z2.121+-
O, 000+~
Q0. Q00+~

O, 000+—

QL O00+—
Q. 1004+-
0.14Z+~
1.41&6+~
0.270+—
0. 1594+—
0.1746+—
0O, 053+-
2 D45+ —
0.174+~
C, Q00+~
Q0. 000+~
0, 000+—
0. 000+~
Q. 000+~
1.402+-
Q. Q00+~
Q. Q0O0+—~
Q. 000+—
Q. 000+
Q. Q00+~

~

2731+~

0, 000+—
Q. 000+~
0, 000+~
5.375+-

115

2,342
2.772
Q.EE7
1.140
0. 705
9,943
1£7.925
11.204
QL0487
Q.01%
0.014
0. 085

0.02%
0,01
Q.01 4
0.017
O,12=
D.OLY
0,127
0,021
0,027
Q. 0320
0.11=
Q. 094
Q.03
C.127
Q.17%
Q.24
0. 503
&o. 10
O.bbaL
1,022

O.0z24
Q.270

HARSHAW/ANTIMONY OXIDE ROASTING - TEST NO. 3A

FERIZENT

O, 000+~
Q. 0004+~
0. 000+~
1, 234+-
0,723+~
0. 000+~
0. 000+~
0. 000+~
O, 000+~
0. G004+~
Q.00S+-
O 0O7 5+~
0.015+~

Q.010+-

O.010+~—
D.002+—
0.127+-
0.010+-

0, 000+~

O, Q00+
O.,000+-
0. 000+—
Q. 000+~
0.077+-
Q. 000+~—
Q. 000+~
Q.000+—

Q. O00+—
O, 000+—

Tbls REZH—

0. 000+~
0. 0004~

O, 0004-

Q.=207+~

Q.157
.13z
O, 027
O, 063
0, 0z
€. 58
Y.251

O.622
0. 004
0,001
0,001
0. 005

0,001

0,001

G, 001
0,001
0,007
0,001
0O.010
0,001
0.001
0,002
Q, 00
0. 005
Q.005
0,007
0.011
0,013

Q.02

PR

Q0. 028
0. 054

0.002

SCA NP

0.015



SAMPLE ID: HARSHAW/ANTIMONY OXIDE ROASTING - TEST NO. 4A
FARTICLE =2IZE:
ANALYSIS ID: Ac0ong - Teflon

EXFOZED AREA: &.42 SQUARE CM
29%+- 10 MICROGRAMEZ

ELEMENT LG/ oM2 UG/FILTER FERCENT

Al 0.250+- 0,134 1,405+~ O,.574 D.40%2+=- 0. 217
=1 0.400+- 0.210 Z.562+-  1.351 O.L83+— Q237
F 0, 000+-  0,04% 0. 0C Q.207 Q. 000+~
] 0.773+- 0, 03Z 4.392+—- 0O, 334 1.251+—
L 0. 4235+~ 0. 0532 D101 +— 0.241 Q.777+—
K 0,000+~ 0,673 Q. 000+~- 4,227 0, 0Q0O+~-

iZA 0.000+- 11,3241 0. 000+~ 72,940 Q. 000+—

TI 0. 000+— 0,572 O, 000+=— 24672 O.000+= O,%20

Vv Q. 000+~ 0O, 005 0. OO0+— O, 033 O, 000+— O, 002

R Q.00&+—  0.0Q2 Q.02%+- 0.01% Q.010+~ O, Q0%

MN 0.00%+=- 0,002 0.022+-  0.012 0. O0E+= O, 0032

FE 0,020 L 247+- (0,121 Q.484L2+— O, 025

NI ) 0O.002 O, 01+~ 0,015 Q. 015+~ 0,004

e V., QO +— Q. 002 O, 027 +=~ 0.012 Q,.007+= 0,002
)

e
|

ZN O.00&+~= O, 002 0,040+~ 0,011 O0.010+— 0O.003

GA Q0. 003+~ 0,00 0, 019+~- Q,.011 O, QOS+—= 0,003
AL Q.071+=  Q.00% 0.452+- 0,052 Q.11%4= Q.015
sE O.007 +~— 0,002 0. 042+ 0,011 O,0114— 0,003
ER O, 000+= 0,011 Q. 000+~
FER O, OO0 +— O, Q0= O, O0O0+—

SR 0. 000+— Q.00 0. 000+— MO

Y Q. Q00+—-  Q.004 0,000+~ 0,023 Q. 000+~ O, D04
ZR 0.000+- 0.014 0.000+- 0,01 0,000+~ 0,022
MU 0.0Z9+—= (0,011 0, 252+— L0772 0.063+— 0. 012
FL 0.000+—- 0,011 C.000+- « O& Q.000+=— 0,017
AG O, 000+~ Q.01 G, OOQ+— 100 O0,000+= 0,025
o 0. 000+— 0,020 Q. 000+— o 0D.000+= 0,022
IN O, 000+- 0O, 025 O, 000+~ O, 000+—- 0,040
=N 0. 000+~ 0,200 0O.,000+-— Q,000+—= Q222
=R S1.126+=" 4,4£71 323, 228 — 2. 240+~ 7,771
EA N.111+= 0,104 0.715+~ Q.1794+= 0O, 1462
LA 0,000+~ 0,159 Q. 000+— 0.000+= 0,255
H O.000+— 0,004 0. 000+—

Q.000+— O, 007
FE 0., 027+—- 0,012 Q.55 V4= 0.140+~- O.021

L. 071 O.000+=~ 0,012
LO1A O, 000+— O, 004
0,021 O, Q00+~ O, 00%

-~
!

e

o0
.

£
N

b= 0.0
.

RO
)}
L

k)

-

.

i
3o
O Y T

L o )
.
ST
]

e
. .

116



SAMFLE ID: HARSHAW/ANTIMONY OXIDE ROASTING - TEST NO. 4A

FARTICLE SIZE: F
ANALYSIS ID: AF130 - Teflon

&.4Z SRUARE CM
2429+= 10 MICROGRAMS

EXFOSED
MASS:

AREA:

ELEMENT Us/CcMz UG/FILTER

AL 0. 000+— 0,524 0.000+— =.747
=1 0. 000+~  O,.5%4 Q. 000+~ Z.211
F Q0.0004+= 0,151 Q.000+—- 0,271
= S.022+- 0,247 22,305+ » o24
CL 2.0328+- 0.15% 12.505+- 1.012
Ty 0. 000+— 2,153 0. 000+= 13,273
cA Q.000+— 37.027 Q.000+~- 227.71

0.0Q0+~ 10,93
0. 000+~

Q.157+-

TI 0,000+~
Vv Q. 000+~
CR Q0. 024+4—
MM 0.0214—
FE 0.S524+=
NI 0,058+~
I Q. 037 +—
IN 0.04Z+—
GA 0.013+—-
= Q. 372+—
= 0. 0224+—
ER Q. O0O0+—
RE 0. 000+~
SR Q. 000+~
Y 0. 000+-
R Q. 000+—
M 0.303+-
FI 0. 000+—
AG 0. 000+-
oh 0. 000+—
IN 0. 000+~
SN OOQ+—
SR 22257+ —
EA Q.

OO0+—
LA 0.

OOQ+—
HS 0.
FE 0. 500+

1.710
0.017
Q.004
0,00z
0.027
0. 0048
Q.002
0.003
Q. 002
0.021
Q0. 003
0,041
0. 004
Q, 005
0. 005
0.021
0.01=
0.017%
Q.Q024
0,032
0.047
0.104
15.327%&
G.104A
0.144
Q. Q0L O
0. 032%

2. 3632+—
O.Z72+-
Q. 236+—

QO.2724—- 0,02
(:) » 1 1/:'+—

0,01

0, Q00+~

0. O00+-
0, 000+
Q. 000+~
Q. 000+—
1.977+-
Q, 000+~
Q,000+—
0. 000+—
0,000+~ O
Q. QOO+~
2113.85+-
Q. 000+~
0. 000+-

251+4-

S.1ZE+-

Pe]
=

Q.

055+

[

117

0,122
0.117
0.122
O.1324

0.205

1

0,112
0,028
O, 200+=  O,014
0,173
Q, 02

0.0Z20

1

Q.01e
0,172

v_-’

200

O, &2
2. 727

1

1.050
O, O3

] t‘)

FERCENT

0. 000+~
O.000+~
0. 000+—-
1,224+~
0. 737+~
O, 00Q+—
0. 000+—
0. 000+—
0.000+—
0,00+~
0O, OO+~
0. 127+-
0.014+~
0O, 00%+—
0,010+~
0, 0084~
Q. 070+-
Q.00+~
0,000+~
Q. 000+~
O, 000+—
0,000+~
0,000+~
0.075+—
Q. O000+—
0. Q00+—
O, 000+—
Q. Q00+~
O, 000+—

S0, 104+~

0. 000+~
0. 000+-
QO,0132+—
0. 175+

0.142
0.144
0.027
O.0ED
0O.03%
0,524

S

0,004
0,001
O.001
Q. 00n7
O, 001
0,001
0,001
0.001
0,005
0.001
0,010
0.001
0,001
0,001
0,005
0,004
O, 005
0,004
0,002
0,011
0,024
Z. 754
0,024
0.040
0,001
0. 002



TAMPLE ID:

FARTICLE

LAaRE
EXFCOSELD
MASS:

ELEMENT

AL
I
FI

el
-

zL
k.
ZA
TI
\%

R
MN
FE
NI
cu
ZIN
GA
A
SE
BR
RE

[ ]
-

3=} B\

Y
IR
M
FD
A
o
IN
ZN
SB
EA
LA
S IK
FE

[

r)

FARTICLES

HARSHAW/ANTIMONY OXIDE ROASTING - TEST NQ. 4B
SI1ZE: C
ANALYSIS ID: Cioo=1 - Nuclepore

AREA:

0.
Q.
0.
0.
Q.
0.
Q.
0.
0.

O.

oo
R

ra

o]
]

UG/CM2

RS0+~
S0+~
QOO +—
QOO+—
OO0+~
OQ0+—

QO0+—
OOQ+—
OQO+~—
QO&4+—
QY +—
i yed T
Q232 +-
QO+~
01 S+~
QO7+—
144+-
011+—
O00O+—
OO0+~
OZ4+—
QLS+—
OOQ+~
119+—
OOO+—
OO0+~
QOO0+~
OO~
QOO04+-
L1 +—
QOO+~
0Z7+-
OO0+~

Z0P+-

ON BALK
&.42

i

o
L]

Q.
0.
0.
0.
1.

<

) BN Y
[ R T B Y

[

VR D e O B i

0,
— =

Q.7
Q. 003
0. 00
Q. 002
0.0Z%
O, 003
Q. 002
0.002
0. 00z
G.012
0.002
0,013
Q, 002
Q. 004
Q. 004
0.017
Q.01%
Q.014
0.01%
0,026
Q,.024
Q. Q&L

i s ~d

U
-

g

o.11%
0.1324
0. 005
0.012

OF FILTER
SRUARE
PET +—

M
10

MICROIGRAME

US/FILTER

1.405+-
2.247+~
Q. 000+~-
0,000+~
Q. 000+~
O, 000+~
0,000+~
O, QOO+—
Q. 000+—
O, Q29+~
0. 055+-
Z2.455+—
QL1504+~
0. 0S5+-
O, 095 +—
0,043+~
0. 728+=
0.072+-
0,000+
Q0,000+~
O,221+-
0, 158+-
0,000+~
0, 7LS+-
Q. 000+—-
Q. 000+—
0, 000+—
O, O0OQ0+—
0O.000+-
TE7 2R~
(1, OO +—
0. 136+—
0. 000+~

1,242+~

118

0.374
0.3240
O SEE
7.210
1232,
S.2746
0,052
0.01%
Q.03
0.133
Q.020
0.015%
0.014
0,013
Q.07%
0.015
D114
0,021
0,02

0.023
0.107
0.0%4
Q.02

C’ " e

— ‘—I

0.170
0.ZZ0
0.421
S0, 254
0,744
1.1%1
O, 022

0.117

-;" n;,

FERCENT

0. 1&62+-

0, O0O0+—

O, QOO0+~
Q. 000+—
O, 000+—
0. 0DO00+—
O.000+—
0, OO0+~
0. Q004+~
0D, 004+~
QO.24%+—
O, 015+—-
0O, O0L+-—
0. 01 0+—
0,.004+—
Q. 0%4+—
O, 007+~
0L 000+~
1, QOO +—
D022 +-
O+
o OO+~
Q77 4~
1. OO0+~
). OO0 +—
3. 000+—
. 000+~
3. 000+~
77,757+~
0. 000+~
0,.019+-
0. 0004+~
0. 1344~

oY oXoXe

-~

-

0.2
Q. =t
0.C
0,025
0,057
0,771
12,564

0O.595

L4

'
[IOK]

o~

O, 009
0. 002
0.001
0. 014
O, 002
O.00R
O, 001
O.001
0. 00
0,001
Q.01
0, 002
O 003
0,003
0.011
0,010
0.0
.01z
0,017
0,022
0,042
S.155
Q0.077
O.121
0. OO0
001z



SAMFLE ID:

FARTICLE
ANALYSIS

SIZE: F
ID:

EXFOSED AREA:

MASE:

ELEMENT

AL
=1

-

)]

oL
k.

(Y~
TI
%

R
MN
FE
NI
cu
ZN
GA
As
SE
BR
RE
SR
Y

IR
M
FLI
AG
(]
IN
=N
B
EA
LA
HiG
FB

26

AF1z2% - Teflon

6. 4%

2149+-

LG/CmMe

0. Q00+~
Q. 000+—
Q. OUG+—
4,247+~
Z.SIR+-
O, Q0O+~
0, 000+—
Q. 000+—
0. 000+~
Q.013+—
0. 024+—
Q.45+~
0.042+—
Q.Q26+~
0,023+~
0.017+~-
Q. 285+~
Q,022+-
Q.07 4+~
0,042 +—
Q,0L7+—
Q. 057+~
Q. 225+—
O.277+—
0.120+~
0. 222+-
0.3220+-
Q.652+-
1.795+—
S.770+—
0.128+~-
Q. 4%4+—
Q. 0484+~
0.751+—

O.S0%
0,502
0,124
0.211
0.1=z4
1.211
21,392
1,502
Q.013
0,004
0.002
O.02=
Q.004
0,003
0.0032
Q. 003
0.017
0O, 003
0,005
Q. 004
0,005

O, Q0%

0. 020
Q.01=
0.014
0.021
Q. 02%
0,04z
0,04
1z.41%
0.11%
Q.121
0,007
Q. 027

SOUARE CM

10 MICRQGRAMSE

S/FILTER

Q. 000+~

Q0. 00Q0+—
0. 000+=

27 . 2644

14, 2552+-
Q. Q00+~
0, 000+—
Q. 000+~
Q. 000+
0.114+-
Q.144+-

O, 109+—
1.2817+—
0,177+~
0,47 E+—
0.271+-
O.457+—
Q.267+—
1.5104-
1.777+~=
1,155+~
1.422+—
2. 005+-
4,129+-
11.9246+-

170637+

1.206+=

. 1325+~

0,414+~

4,520+~

119

11.427
Z01.54

. 2D

0.022
0.014
0.144
0,025

0. 021
o.012
0.01L=
a.111
0.01%
Q.0Z20
Q. ]

O, 0

0.127
0.115
0.104
0.123
0.158%
0,273
0. &£O04
79.724
Q.75
1.144
0.04:z
Q.227

HARSHAW/ANTIMONY OXIDE ROASTING - TEST NO. 4B

FERCENT

0.000+~
Q. 000+~
Q. 000+—
1,257+—
0.742+-
0O, QO0+—
0. 0004~
0. 000+~
O O00+~
O, OOS+—
0. 00S+—
0,127+~
0.014+~

0.0114+—_

0.010+—
O, 005+
Q.08 4+-
Q.00+~
0,022+~
O.013+—
Q. O20+—

TOL01T7+—

0070+~
O, 022+—
0. CE3+-
0.0LL+—
QO OF54—
0,193+~
0.5=21+~

7E. 6754+~

O, 054£+—
0.147+~—
0,01+~

Q.222+-

0.14%
0.14%
Q.027
Q.06
0,040
Q.S2A

L el T
.-" LIRS

0.447
0,004
O, 001
G001
O, 007
0,001

0.701

0.001
Q. 001
0,005
0.001
0,001
0.001
0.001
0,00z
0O, 004
0, 005
0. 005,
O, 004
0. 00
.01z
0,028
2.AT4
0.03%
0.054
0,002
0.011



SAMFLE ID: HARSHAW/ANTIMONY OXIDE ROASTING - TEST NO. 5A

FARTICLE
ANALYZIS

LARIGE BLACH
AREA:

EXFOSED
MASS:

ELEMENT

— [

= M N D
~

]
D

<
—

Ml
FD
A
co
IN
SN

EBA
LA
HiG
FE

=S1ZE [
ID:

ACOOS - Teflon
PARTICLE NEAR ELGE
SQRUARE CM
MICROSGRAMS

&.4%2

2554+—

G/ CM2

Q. 000+~
O. 000+~
0. 000+~
0.46584+-—
0,284+~
O, O00+—
0. 000+—
O, OO0 4~

O, QOO0+~
Q. QUZ+—
0,001+~
0O, 0494~
0.00A+—
0.004+—-
O, 00Z+—

O .0024+—
0.044+-—-
O, 002+—
Q.01A+—
0,008+~
0, 000+—
Q. 000+~
O, 000+~
Q.02¢E+—
Q. 000+—
O, 000+
0. 000+—
Q. Q00+—

0. 000+~

41.541+—

0. 000+—
C.O00+-—

O, O0O0+—
0.051+-

7. 200
O, 400
0,004
Q, 00z
Q0,002
0,007
0.002
0.002
0,001
Q.001
Q.007
Q.00

0,002
0.002
O, 00z
0,004
0.014
0.011
0.011
0.01%
0.020
0,023
0.170

- R —4
e Lea)

0.107
0,144
0,004
0. 00%

10

NF FILTER

UG/FILTER

0. 000+~
Q. OO0+~
0,000+~
4,197+~
2. 206+-
O, 000 +—
Q. 000+—
0,000+~
Q. Q00+—
0,012+~
O.00%+~
0.217+-
0.0+~
0,027+~
Q.017+-
0,015+~
0. 282+~
0.020+-
0,100+~
0. 027+—
0L, Q00+-
O, O00+—

0,000+~
0,170+~
Q. 000+~
Q. 000+—
0O, 0004~
Q. 000+~
Q. 000+-

2L L9323+

0,000+~
Q. 000+~
0.000+-

0.220+-

120

2.042
SD.072
2.542
Q. 023
0.011
0.011
0.045
0.013
0,012
0, 00%
Q, 009
0.042
0.010
0.020
0.01¢4
Q. 020
Q.03
0,092
0.070
0. 069
0.02:3
0. 124
0. 144
1,092
20,9207
Q. L34
1.04%
0.02%

0. 057

PERZENT

0,000+~

Q. 000+~
Q. 000+~
1.172+-
0,14+~
QL0000+~
O.000+-—
Q. 000+~
Q. 000+~
0,005 +—
0,001 +-
0, 0O29+—
0.011+-
Q. 002+=
O, 005+~
0O, 0048+—
0.079+~
Q. 00E+—
}, O+ —
O, 005+~
O, Q00+~
Q. 000+~
Q.000+~
0.047+-
Q. 000+—
Q. 0004+~
0. 000+~
Q. 000+~
Q. 000+~

74,472+

Q. 000+—
QL0000+~
0.000+~-
0,021 +-—

O.241
0.24%
Q.00
0,121
Q.070
O.24%
12,92
0.717
O, 004
0,002
O.003
0,013
0O.004
O, 00z
O 003
Q. 003
0.012
O, Q03
O, 00
Q.004
0,004
O, 004
Q.02
0,020
0.01%
0,024
Q. 025
0.041
0, 305
193
0,172
0,277
0. 007
0.014



SAMELE ID: HARSHAW/ANTIMONY OXIDE ROASTING - TEST NO. 5A
FARTICLE
ANALY:S IS

EXFLEED
MAZS

ELEMENT

AL
Fu

cL
14

CA
TI
Vv

R
MN
FE
NI
I
ZN
154
A
SE
ER
RE
=R
Y

ZR
M2
FT
Al
-
IN
N
SR
B&
LA
HiG
FE

A

1

SIZE: F
ID: AF1

REA:

Uiz/CMz

0. 000+~
0. 000+-
O, 000+—
.06 +—
1.210+~-
0. O00+—
Q. 000%—
Q. QOO+~
0000+~
0. 013+~
0,019+~
Q. 200+~
Q. O20+—
Q. 020+—
Q.021+~—
0.013+-
O.1381+-
Q.017+-
0. 000+=—
0. 000+~
0. 0004+~
O, 0004+~
O, 000+~
Q.173+-
Q. 000+~
Q. Q00+~
(ST IE T
0. 000+~
0,000+~

2T+
O, QOQ+=
0. 000+~
Q. 000+~

0,351+~

L= ]
'

- Teflon

&.42 SRUARE M

<
&

1519+

)o ST

By
1. 3T

0,027
0.1%5
0.0%7
1.201
2.317
1.520
Q. 007
0. 002
Q.002
Q.012
0.003
0,002
G, 002
0,002
0.012
0.002
0.013
0. 002
0. 003
Q.0048
0.014
Q.012
0.01=
0.017
0.022
Q. 0322
0,047
2.642
0, 0=
0.127
0, 005

0.01%

D

10

MICROGRAMS

G/FILTER

< OO0+
o QGO+~
OO0+~
19, 702+-
11,612+~
0. 000+~
0. 000+~
0.000+—
O, OO0 +=—
Q, O2&+—
0.121+=

s
0,191+~
0. 120+-
0.124+—
Q. 021+-
1,159+~
0.110+-
Q. Q00+—
0. 000+~
O, 000+~
0. 000+-
0, 000+—
1,144+~
Q. 000+~
0. 000+~
Q. 0004~
0. 000+-

0, O00+-—

0
)
(8]

1136, 59+~

Q, QO0+—
0. 000+—-
0. 000+~
o 2G4

ol e aece!

121

-

an s cetanea!

2.261
0,561
Q.97
Q.4625
11.3462
142, 2

10.141
0. 052
0,017
0.012
Q.077
Q.01
0.014
Q,.01%

0,013

LS

0.074

.01z
O.114
0,014
0,022
Q.023
0.101
Q.07
0,025
Q.107
0.140
O.202
0,427
SS. 42z
Q.5Z24
0.217
0,020
0,119

7

FERCENT

0O.000+—
0, 000+—
Q. 000+~

" 2FT -
Q. 7L£Z+-
0. Q00+~
Q. 000+~
0,000+~
0, 000+~
Q, 00,4~
Q.00+~
0., 024+~
0.013+-
Q. DOF+=
Q. QOT+—
0, 00%+-
0,074+~
Q. 007+~
Q. 000+~
Q. Q00+—
Q. 000+~
0. 000+—

0. 000+~

Q.075+-
Q. 000+~
0. 000+—
O, QOO+~
0. 000+~
O, 000+~
. 1224+-
O, 000+—
0. Q00+~
0,000+~
0. 14%+~

0. 153
0.14%
0.0%7
. QLA
0,041
O.761

L]
e

T
d

- et

Q. 662
0,004
0.001
0,001
Q. 005
0,001
0,001
0,001
0O.001
0, 00%
0. 001
O, 0D
O, 001
Q0,001
0. 002
Q. 007
0. 005
0,004
0. 007
0,002
. 01>
Q. 0z
R
0,035
0.024
0,002
0. 003



SAMPLE ILe:
FARTICLE
ANALYSZ IS

EXFOSED
MAZSZ:

ELEMENT

0o D
- [

TC AT O
— D I

pal

2=
— M Z

i
N
GA

IR

IR
Ml
FL
AS
(SN
IN
SN

EA
LA
HG
FE

SIZE:

It CCzosz

AREA:

L. 42
YL

LIG/Come

O, 000+—
0. 000+=—
QL. 000+—
1.429+-
Q.17+~
O, 000+—
O, OO+~
Q. 000+~
Q. 00

Q,C

0.«
O, 104+—
Q. 012+—
0. 010+~
O, 00 +—
O, 004+~
O, Q=5 +—~
O.007+~
Q. (
O,
0.
()

O+ —
OO0 +—
OO0+~

QOO 4=~

QOO0 +—

=y
T o

i
[

)1

4=

0. 000+~

0,000+

0.151+—

0.212

0.101
0.0Q04&4
0,245
14.127
0. &%7
Q.00
0,002
0,002
0.010
O, 00
0.002
0.002
O.002
Q.00
OO0
0. 00x
O, 003
Q. Q04
0,004
Q. 014
Q013
0.012
0,014
0.023%
O. 027
0.04%
S.A37
0. 117
0,132
Q.04
D.013

SLIARE
10

- Nuclepore

(]

MICROGRAMS

UG/FILTER

—~
L
-

OO +—
OOQ~+—
OOO+=—

(]
-

-~
'
.

)

=
OO0+—

QOO +—
O00+—
O0O0+—
01%+—
Ol +—
LS+
O7S+—
QLS+~
OS3+-—
0O, 025+—-
Q. 54L+-
0,087+~
0, 150+—
0., OO0+—-
[

O,
0.
0.
0.
0.
Q.

D T e
= S
0 °

0.
Q.
Q.
0.
0.
0.
0.

OOO+—
OO0+~
OO0+~
QOO0+~
QOO+~
OO0+~
OO+~
QOO+~
OO0 +—
VA A
OQCH+=—
OO0+~
OQ0+-—
0,271+~

122

B
L]

N
.

0.277

1A
S
B
[

e

s O
.

'
-

0. 013
O, 012
0,011
0.011
OS54
o.01z
0,02z
0.
Q.
.
Q.
0.
G,

el
OO0
0O=S
Q24
102

075
0.10%
0.14%
O, 12z
0,314
171
7%l
174
0,027

O, 0z

—~
.

r=4a .

HARSHAW/ANTIMONY OXIDE ROASTING - TEST NO. 5B

FERIZENT

Q. 000+~
O QO0+-
O, 000+~
1.272+-
Q. 2104+~
O, QDO+~
Q. 000+~
O, 000+—
O, 000+—
0, 0055 +~—
O, 0104--
0,074 4—
O, 010+—
0. 00%+~—
0,007+~
0. 0044
O, 075+~
Q, OO0+~
O, 021+—

0. 00C

OO0 +—
i,

QOO0+~
0. 00C
OOQ0+—-
0. 00C
0. 000+
0. O00+—

OO0+—
G.

QOO+ -
0. 000+~

O, 000+—
O, 000+—
2.4 4—

O, 000+~
O, 000+—

0O, Q00+~

0.134+-

Q. 123
G.170
O, 022
O, 071
O, 052

O.730

2,50

Ao w i N

O.L14

0, 002
0,002
0. 001
0. 008

0.t

0O, 00
(. 004
0,014
G012
0,010
0.014
0, 020
O.026
0.044
S.11E
0,103
0,162
0,004
.01z




SAMPLE ID:

FARTICLE SIZE: F

ANALYSIS

EXFOSED
MAZE:

ELEMENT

CR
MM
FE
NI
Cid
ZN
GA

=E
ER
RE
=R

IR
Mt
FO
AG
(eu!
IN
SN
=B
BA
LA
HG
FE

IbO:

AREA:

uG/zizme

Q. 0004~
O, QOQO+—
O, D00+~
2. 427+~
1.458+—
0O, 000Q+—
0. 000+-
Q. 000+~
0. 000+~
Q, O0F+—
0,011+~
0.172+=
Q.023+4—
0.022+~
0,017+~
O, 004h+~
Q. 146+—
Q.01+~
O, 000+~

0. 000+—
O. 000+~
Q. 000+~
O, 000+~
0. 126+—
Q. 000+~
O.000+~
Q. 000+~
O, 000+~
0.000+—

147 . 733+

0. 070+—
Q. QQQ+-
0.000+-—
Q.21 3+—

£.42
1157+

AF1Z21l - Teflon

0,222
0.074&

0,125

0.007

0O.00>
0,002
0.011
0. 003

0,002

0,00

Q. 002

0.010
O, 002

0.015

0. 003
Q.00
Q. 0048

0.014

0.011
©.012
0,014
0.021
Q.0ZE
Q.02
Qo912
0,05
0.14z
0,004
0.017

SRIARE

M
10

MICROGRAMS

G/FILTER

0.000+-
0, Q00+~
0,000+~
15, 322+-
DG L+—
O, Q00+—
0. 000+~
Q. 000+~
Q. 000+-
0,057 +-
0,071+~
1.10%5+~-
0O.1444+—
O, 1325+—-
0.11Z2+-
O, 032 +—

0,021+-

0. 000+~
O, 000+—

0. 000+~
Q. 0004~

0. 000+—
Q.2374+~
0, QO0O+-
0. 000 4+~

0, 000+

Q. 000+—

0. 000+—

943, 444+~

0.447+=
0. 000+—
0. 000+~
2.012+—

123

0 0
~

Cr b e
[ ] -

[

5 (]

o~ e
&

-~ -~
D
.

—
-
p =y

(R B BT N

o) i e

= =,
e nated

0.047
0.014
0,011
O.070
D.014
0,015
0,012
0.011
Q. 04A
0.012
Q0.0%7
0.014
0,022
0,023
0,022
0.072
0.074
0., 10%
Q. 124
0. 122
0.227
44,377
Q. Sew
0,712
0,022

O.10%

=

HARSHAW/ANTIMONY OXIDE ROASTING - TEST NO. 5B

FERICENT

O, QO0O+—
Q. 000+~
0. 000+~
1,24%5+—
Q. 204+~

Q. 000+~
0. OOCI+=—
O, 000+—
Q. 000+~
O, 005+~
Q. 008+~
O, 0S4+~
0,012+~

0,012+

D.0104—~
O, 003+—

O.021+-

0.007+—

QL OG0+~
Q, D00+~

T 00004~

Q. 000+~
Q.000~
Q0,075+
Q. 000+—
O,.000+—
O, 000+—
O, QOO+~
O, 000+—

S414+-

O, 000+~

0,00 O+—
Q.174+-

0.142
0.1%5¢&
0,042
0,070
0.045
O, %74
EPRETN S
0,47%
0,004
0,001
0,001
QL D0OA
0, 001
0,001
G, 001
0.001
0. 004
O.001
1, 003
O, 001
0,002
O, 007
G. 00
0O, Q04
0O, 004
0. 00
0.012
0,014
O.021
2,294
Q0.04%
0.07%
O, 002
Q.010



SAMFLE ID: HARSHAW/ANTIMONY OXIDE ROASTING - TEST NO. 6A

PARTICLE
ANALYZIS

EXFOSED
MAST:

ELEMENT

(A
ZN
5A

=E
ER
RE
=R

ZR
Mzt
FL
A
oh
IN
TN

ERA
LA
HG
FE

SIZE: O
In:

AREA:

Us/omz2

O, 000+~
Q. 000+—
Q. 000+-—
O.715+-
Q.27+~
0,000+
Q. 000+—
O, Q00+
Q. 000+—
0,004+~
0,004+~
0. 0Q0+—
Q. 005+
Q. 002+-—-
0. 004+—
O.002+—
Q0.043+—
0,004+~
Q. Q00+—
0. 000+~
0. 000+—
G, 000+—-
Q. 000+—
0,021 +=-
Q. OO0+~
0. 000+~
Q. 000+—
0.000+-~
Q. 000+—~
42,011 +—
0. 000+~
Q. QLE+—
0.014+~
0. 050+—

&4
307 +—

0.1324
0.134
O.022
0. 044
0,0z
0. 448
7.704
0. 225
0,004
0,002
0.002
0. 002
0.00z
Q. 002
O, 001
0.001
. 006
0.002
Q. 002
Q. 002
O,.0032
0,003
0.014
0,011
0.010
0.014
0.01%
0,023
0.170

= e
-—te el

0.102
0. 143
0.004
0. 005

SJARE

AZOOL - Teflon

cH

10 MICROGRAME

UG/FILTER

0.
0.
Q.
4.

2
L

2
oo ke)
o oo
¥
i

-~
-,
»
+
l

e
o’
—_

13
+
i

= |‘-_[| [e)
— 10y
o
3
|

0,000+~
Q. 000+~
0. 000+~
O, 000+~
0.024+-
0,024+~
0,285+~
0., 0320+—
0,015+~
O, Q2l+—
0.014+-
0.276£+-
0,025+~

O, QOO+~

0. 000+-
0,000+~
0. 000+—
O, 000+~
0. 194+~
Q. 000+—
0. Q00+~
0.000+-~
Q.000+~-
0.000+—
26770V 4=
Q. O0O0+—
0.427 4=
0,027+-—
O0.212+-

124

!

Lol )

[N eoNe
.
oD 0

o O
LN~ NN
H B3O O
ey b

30
B

Q. 022
G.011
0.011
0, 04%
0.01%
0.011
0.010
0.002
0,040
0,010
0. 0%
0014
0,020
O.022
0,082
Q. Q6=
0.04&5
0,071
0,121
0.14%
1.092
20,115
0.652
1.04%
0,027

O, 0o2

QL. 000+—

0. 000+~-

87726+

FERZENT

0,000+~ 0,22
Q.000+- 0,221
0,000+~ 0,064
1.492+= 0,144
0.726+—- 0,024
Q. 000+~ O, 235
Q. 000+— 1,09
O.000+~ 0,205
0,007
0. 004
0O, 002+— 0,004
0,125+- 0.014
0.010+=_0, Q04
Q,00%5+— 0,004
0.012+= Q002
O.0048+= 0,000
0.070+— 0,013
0. 00S+— O, 003
O.000+-= 0,017

0. 005
0.007
0,007
0.02%
O.022

0005+~

J

O, 000+~
Q. 000+~
Q. 000+—
Q. 064+—
0.000+- 0,021
Q.Q00+= 0,029
O, 000+— O, H
0.000+= 0,047
Q. 000+— O,25%
7.122
0,212
0.32341
0,007
Q.01&

Q.000+—
0.1432+-
Q,0254—
Q. 10=2+-—



SAMPLE ID:
FARTICLE
ANALYZIS

EXFOSED

MAzZ=:

ELEMENT

AL

S1

g

-

r

THOF D
— D

=

7
4

M
FI
Al
ch
IN

=

o
-t

EA
LA
HiG
PE

SIZE: F

ID: AF1Z24 - Teflon

AREA:

é'l 42
1254+-

LG /CM2

Q, 000+
0. 000+~
Q. 000+~
2.817+-
1.592+—
0. 0004+—
0. 000+—
Q. 000+~
Q. 0Q0+-—
0,.011+-
0,012+~
O.227+-
Q,.031+—
0, Q2%+~
Q.015+—
Q0.010+-
Q. 1&b+—
0.017+-
Q. 000+~
0.000+—
Q. 000+—
Q. 000+~
O, 000+—
0.151+-
Q. 000+~
O, 000+~
0. 000+-
O, 000+~
O, 000+~

161,844+~

Q. 000+~
0. 000+~
0. 000+~
0.247+=

0.312
Q.212
0.07%
0.142
Q.027
1.127
17.41%
Q.974
Q. 002
0,002
Q. 002
0.0132
0,00z
0.002
0,002
Q,.00Z
0.011
0.002
Q.014
0,003
0,003
0.004
0.014
0.011
0.Q12
Q.014
0.02%
Q.02%
Q.07
7.270
Q.022
Q. 130
0.004
0,015

SRLUARE ZM

10 MICROGRAMT

US/FILTER

O, 000+—
0. 000+-
Q. 000+—
12, 087+-
10,219+-
O, 0004+~
O, 000+~
G000+~
0. 000+~
00,0714~
Q,.0732+—
1,454~
0,201+
0.147+—
Q. Q%&+—
Q.07+~
1,064+~
0,113+~
Q. 000+~
0. 0004-
Qe QOO+~
0. 000+~
O, 000+—
0. QLS+~
0. 000+~
0. 000+~

O, 000+=

Q. 0004~
0,000+~

1032%. 04+~

0,000+~
0. 000+~

1,725+~

125

2,002
2,002
OL.205

0.714

0. 555

[ o aed
7.29%
124.47
Lo ZEA
G. 014
0,010
Q. 0S4
0.01%
0.015
0.011
.01z
0,063
0,012
Q. 102
Q.014
0,020
Q.02
Q. 093
Q.07
0,075
0.101
0.144
Q.12%
0. 343
43, A02
0.522%
0. 325
0.024
Q.04

HARSHAW/ANTIMONY OXIDE ROASTING - TEST NO. 6A

FERCENT

O, Q00+~
0. OO0+—
Q. O000+—
1,234+~
Q.7534+—
0. 0004+~
Q. 000+~
0. Q00+—
QL. Q00+~
0. QOS+—
Q. OQbL+-
0. 1054~
Q.015+-
0.011+~
. O07+-
QL0005+~
Q.078+—-
0. 003 +—
Q. 000+~
O, 000+-
O OO0+~
0,000+~
Q. 000+~
0.071+-
O.000+~
0. Q00+~
0. 000+—
O, O004—

0O, 000+~

ThoES b=

Q. 000+~
0. 000+~
O, 000+~
Q. 1258+-

0.14%
0.14=
00327
0, Q&
0.042
0.5z
9.1%7
0.452
0,004
0,001
0,001
0. Q04
0,001
0,001
0,001
0,001
O.005
0. 001
0,002
0,001
0.001
Q.02
Q.007
O, 005
0. 00
Q.007
0.011
0.014
0.027
S AEZ0
Q.02%
0.0R2
0,002
Q. 007



SAMFLE TID: HARSHAW/ANTIMONY OXIDE ROASTING - TEST NO. 6B

FARTICLE
ANALYSIS

EXFOZED
MAZS e

ELEMENT

ZE
ER
RE

=R

ZR
M
FL
A
oD
IN
=N

BA
LA
Hi5
FE

SIZE: o

ID: coo=3 - Nuclepore

AREA:

UuG/omze

0. 000+~
O, 000+-
0. 000+~

TN
0. 901 +-
0O, OO0+~
0. 000+—
O, Q00+~
0. 000+~
0.014+~
0.010+—
0,113+~
O, QOB+~
0. 011+-
0. 007 +—
O, 005+~
0D.071+-
0,012+~
Q. 000+—-
0. 013+~
O, O00+—
0. 000+~

0. 000+
0.1024+—
0, 000+=—
Q. 000+~
0. 000+~
Q. 000+~
Q. 000+—

S84, 1235+~

0.071+-
O, 000 +—
0. 000+—

O, 135+-

&. 4z

-

70T+

0.142
0.044
Q.Q74
Q. 04648
Q.77
S.114
Q.4654
Q. 00A
O, Q2
0. 002
0.010
Q.002
Q.00
0.002
O, 002
0.00=
Q.00Z
0. 010
0O, 00
0. 004
0.004
0.014
0.013
0.012
C.014
0022
0.0z2
Q.04%
5. 054
0.113
0,122
0. 004
0,012

SDIARE CM
MICROGRAMSE

10

US/FILTER

Q. 000+~
Q. 000+~
Q. 000+~
S.7L7+-
S.T722+-
O, OO0+~
0. 000+~
Q. 000+~
0. 000+~
Q. Q5% +—
0.0L2+-
0.741+~
0. 054+~
0,071+~
0,047 +-~
Q.01+~
Q.457+—
Q. 076+~
0. 000+—
Q.08 L+—
O, OO0+~
Q, 000+~
0 000+—
0.455+—
O.000Q+~-
Q. 000+—
0,000+~
Q.00Q+~
Q. 000+=

540,071+~

0.457+-
0. QOO+~
0. OO0+—
Q.S47+-

126

1.14&%
1.04%Z
Q0,253
0.&1%2
0. 409
4,922
24, 12%
4,20%
Q. 024
0.01%
0.012
0,065
0,017
0.013
0.011
0,011
0.0%1
0,013
0. 0A5
O.01s
0,024
O, 025
0.101
0, 025
0,075
0,104
0.14z
0,121
[
22,454
0.760
1.170
0,026
0.077

FERIZENT

Q.000+—-
0.000+-
0,000+~
1.226+-
O.215+-
Q. 000+~

0. 000+~
Q, 000+~
O. QOO+—
0.012+~
0. QO+~
0,104+~
Q. 00F+~
0O,010+-
Q. 007+~
0. 008+~
D.064+—
0.011+-
OL 000+~
0.012+~
Q. Q00+~
O.000+—
0. 000+~
0,092+—
Q. 000+-
Q. 000+~
0. 000+—-
O, 000+~
0000+~

Th 1624

0.064+~
O, 000+
Q.000+—
D,122+4—

0,145
0.147
0,040
Q.02
O, 059
0. 674
11.37
0,574
0. Q0%
O, 002
Q. 002
O, OO0
Q002
0,002
0. 001
O, 002
0,007
0,002
0,009
0,002
0,003
0,004
D.014
0,012
0.011
0.013
0,020
0, 02%
Q.045
4,701
0.107
Q. 1465
0. 004
0.011



SAMFLE ID: HARSHAW/ANTIMONY OXIDE ROASTING - TEST NO. 6B
FARTICLE SIZE: F
ANALY=IS ID: AFi32 - Teflon

EXFOZEL AREA: 6.4 SQUARE CM
MAZS: 100%+~ 10 MICROGRAMS

ELEMENT UG/CcMe Us/FILTER FERCENT

=1 0.0004- 0,252 0.000+- 1,615 Q.000+= Q,160
P 0.000+=  0.0&5 Q.000+- 0,415 0,000+~ 0,041
o 2.250+= 0.114 14.444+- Q,74% 1.422+— 0,075
CL 1.272+- 0,071 S.162+— 0,455 0.20%+~ 0.044
4 0.000+= O,914 Q. 000+~ 5L37E D,QOD+— 0,52z
A 0. 000+— 5,595 0. 000+~ 100. 2 0.000+- 2,724
TI. Q.000+= 0,775 O.000+— 4,974 0. 0Q0+= 0,493
V) Q.000+~ 0,007 O.000+—= 0,042 O, Q00+~ ,004
CF 0.010+— 0,002 0,04+- 0,014 Q, 004+~ 0,001
M 0.011+- Q.00Z2 Q.071+- Q.010 Q.O07+— 0,001
FE 0,137+~ 0,011 1,199+~ 0,074 D.11%+- 0,007
NI 0.0Z22+= 0,002 0,142+ 0,014 Q. 0144+— 0,002
cu 0.014+-  ©0.002 0. 088+ 0,012 0. 00%+~ 0,001

Al 0, 0004- 0,252 0. 000+- 1.415 Q. 0004= Q. 140

N O0.01S+—- Q,.002 Q.0%¥2+-  0.012 O.010+- G001
GA 0.007+—  0.00Z Q.47+~ 0,011 0,005+~ 0,001
AL 0.112+=  0Q,00% Q.725+- 0,054 0,072+~ 0,004
SE 0.011+= Q. 002 0.074+- 0,011 Q.07+~ 0,001
ER 0.000+- 0,015 O, 000+- 0,097 O, 000+— 0,010
RE Q. 000+- O, 002 0. 000+~ 0,015 O.000+— 0,001
=R Q. 000+= 0. 003 0.000+— 0,019 0L Q00+=— O, 002
Y Q, 000+— 0,003 Q.000+~ 0,022 0. 000+~ O, 002

ZR 0. 000+~ 0.014 0.000+— 0,020 Q.000+~- O, 00%

MO O. 1321+~ Q.011 0,241+~ 0,070 Q.02+~ O, 007
FI Q.000+—= 0O.010 0O, 000+~  Q,047 Q.000+— Q,007
AG Q. 000+- 0.014 Q. 000+= Q.02 Q. 000+=— O, 00
(] Q. 000+— 0,020 Q.000+—- 0,127 Q. 000+— 0,012
IN O, 0004+~  O,027 Q.000+- 0,171 Q, 000+~ O,017
= Q. 000+-  ©0.04= Q,000+— 0O.211 Q. 000+— O, 021
=B 127.63214+=  S,9730  Z19,32558+4+- 22,352 21.217+- 2,824
EBA O.000+— Q. 0= 0, 000+=— 0,545 Q. 000+— 0O, 054
LA Q.0Q0+— 0,122 Q.000+—  O,255 QL. 000+— O, 085
HIG 0. 000+= O, 004 0.000+- 0,024 Q.000+= O, 0032

FR 0.252+- 0.014 1.417+—  0.0%2 0.1&0+= 0,007
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ZAMPLE IDi: HARSHAW/ANTIMONY OXIDE RQASTING - FIELD BLANK
FARTILCLE ZIZE: F

ANALY=IS ID: AFz4S - Teflon

FIELD BLANK

EXFOZED AREA: Ao 42 TRHIARE CM

ELEMENT HG/7om2 We/FILTER

AL Q.01S+~  0.010 0,079+~ 0.04LT
=1 O.002+=~  O.007 O.052+—  O.047
F Q.00Z+- 0,002 0.011+- G,022
= O, 000+~ Q.01% O, 000+— O, 120

o Q.000+~ 0. D0L 0. 000+— 0O, O==
k O, 000+— 0,007 O.000+—- O, 0132

A 0.000+— 0,002 Q.000+- 0,011
TI Q.001+~ 0,001 Q. 0QL+— 0O, 007
\v 0. 000+~ 0,001 O, 0054+ Q. 0O0%
R Q.Q00+~ Q,.Q01 Q. Q00+~ 0. 004
M O0.001+- 0,001 Q. 00%+— 0,007
FE 0.00%5+— 0,003 Q. 0232+ 0,012
NI O, 000+- 0,001 Q.QDO+= 0. 004
cid Q. 001 +- 0,001 0. 003+~ Q.00
N Q. 000+~ 0,001 O, QOO+= O, 005
56 0.001+-— 0,001 Q, O0O7+- Q. O0S5
= 0. 000+- O, OO= Q. Q00+~ O, 014
= O, 000+~ Q.001 0O.002+— GO, OO~
Bf 0,001+~ 0,001 Q,0074+- 0,003
FE Q,0Q0+~— O, 0z Q.002+— O, 010
SR 0.001+=  O,00Z Q. 005+= 0,012
Y O, Q01+~ 0,002 O, 007+— O, 01
IR 0.015+- 0,010 0.076+—- 0,04
M O, 000+~ O, 007 0. 000+~ 0,044
Fo 0. 000+~ 0, QOF 0, 000+~- O.027

AG 0., 00Z+— 0. 00z Q. 01S+— 0,05

ch Q,002+- O, 012 0. 011+ 0,074
IN Q.01+~ 0,014 Q. 115+~ 0.0=7
=N Q.000+— 0O.014A O.000+= O, 105
=R 0.0%51 +- Q.21 O, 225+~ 0. 200
EA 0.222+=-  0.020 1.227+- 0.512

LA 0.180+- 0,120 Q.297+—= 0,772

HG Q.001+=-  0O.00Z D007+~ 0,011
FR 0.001+—- 0,004 O.004+— 0,027
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SAMFLE ID: HARSHAW/ANTIMONY OXIDE ROASTING - FIELD BLANK
PARTICLE SIZE:

ANALYZIS ID: Aco=20 - Teflon

FIELD EBLANE

EXFOZED AREA: .42 SRIJARE M

LEMENT UsE/CMz MG/FILTER

AL 0.000+— 0,013 0. 0Q00+—  0.0324
=1 0.001+= 0,010 0.004+- 0,041
F Q. 000+—  O.004 O, 000+-  (0.025

= O.000+~ 0,021 0.0004+—- 0,135
[ 0.011+=- 0.007 0.072+=  0,04¢4
k. Q.000+—  O,0032 0,000+- O, 012
A Q,000+—  0,.002 0., 000+—- ©O,012
TI 0. 000+~  0.001 Q. 000+~ O, 003
Y Q. 000+—  0.001 O, 003+= Q.00

CR O, OO)+= 0,001 GO, 00Z+— G, 007

M G, O000+-=  0O.001 O, 000+- O, 002

FE Q,.0Q0%2+—= 0,002 00214~  O,020
NI 0,000+~  0.001 0, 000s— 0,007
c Q0,000+—=  0Q,.001 0. 000+~ 0L 00
ZN D.0014+=- 0,001 0., 007+- 0,007
(IETA) Q. 002+~ 0,001 0D.010+=— O, 004
A 0. 000+- O, 003 Q. 000+— 0,013
=E O, 000+~ 0,001 0.000+= 0,007
BR 0.0004+=-  0.001 QL. 000+=  O.00%
RE Q. 000+— O, 002 O.002+= 0,012
=R 0.000+~  O,002 0. 000+~ 2,015
Y Q. 000+~ 0, Q02 O, 000+~ 0,017
P4 0.000+~ 0,011 0.000+- 0.072
M 0.000+~ 0,002 0O.000+- 0,051
D 0.000+~ O, 004 O.0004+— 0,042

AG O, 000+= 0,010 O, 000+—= Q.08
2o Q.017+~- 0.013 0. 107+~  O.Q24
IN Q.012+=~ 0,014 Q.1Z2+— 0,105
=N 0. 000+~ 0.01% 0. 000+~ .12z
=k Q. QQO+— O, 0Z4 0,000+~ 0,217
RA Q.1li2+—=  0Q.05% Q. 71%+=- 0Q.,3271
LA Q. 000+= 0,135 Q. 000+= O, 247
HG Q0,000+~ 0,002 Q.000+= 0,015

FE QL 00&+— 0. 005 O, QZ2+— O, 022
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SAMFLE ID: HARSHAW/ANTIMONY OXIDE ROASTING - FIELD BLANK
FARTICLE SIZE:

ANALY=SIS ID: 0125 - Nuclepore

FIELD BLANE

EXFOZED AREA: L. 42 SEHIARE M

ELEMENT UG/ CME W3 /FILTER

AL Q. 000+— (0,024 0.000+- 0.157
1 0.006+= "0.01% 0.037+=  0.12ZF
F Q. 000+=  $,010 O.000+-  O.0L62
< 0,000+—- 0,022 Q. 000+— 0,140

CL O, 00Q4+=—- 0, 00 Q. Q0O — 0. QLD
[ O, O0OC+~ O, OO O, 000+~ 0. 013
[y 0. 0004=— 0,002 Q. Q00+— 0,014

TI Q. 000+~ Q. 001 O, 00Q+— O, 007
V 0.001+= 0,001 O, 00Z+— O, 004
CR O.000%=  O,002 O.000+— 0,011
MK O, 000+—-  O,001 O Q00+ 0,010
FE 0.001+- ), 0014 Q. 010+=- Q,0z4
NI Q. Q00+~ 1. OO1 0. 000%— 0. 00
chl 0. 000+~ ), QO 0.00C0+=  O,010
N 0. 000+ 0,001 QL0004+~ O.006A
(IETAY 0,001+~ O, 001 O, 005 4p— O, 007
I 0.010+- 0,004 Q.062+— 0,025

(e eole)

=E 0, 000+- 0,001 O.000+—= 0.010
ER Q001+~ Q002 0,004+~ 0,014
RE 0. 004+— 0,002 0.027+- 0,015
=R Q,001+— O,.003 Q.00+ QQQ&?

Y 0,000+~ 0,00z O, 0004+—  (O,021
ZR O.000+—- 0.014 0. 000+— (O, O

M O, Q00+~ Q. 0Q10 G, Q00+= O, Q~A
FD 0. Q00+— ), 007 0. Q00+~ 0. OSA
AG 0.017+-= 0Q.012 0.102+- 0,074
CI 0.001+= 0,012 0.007+= 0.114
IN Q. 000+=  0,.0Z0 0,000+ 0O, 1264

A 0.000+—- O, 024 O, 000+= (O, 154
SE 0,000+= 00,0473 0,000+~ Q,277
BA 0, 000+~ D.102 0. 000+—- 0, 24
LA 0.000+— 0,170 0. 000+- 1. 022
Hi3 Q.000+— O, 00 0, 0004= 0O.O1A
FE 0.000+—= 0,004 Q. 000+= (O, Q40

']
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SAMPLE T

FARTICLE

ANALY:Z1

SIZE: C
In:

AZOO7 - Teflon

DEFPOZIT BUILT WP AT FPERIMETER
EXFOZED AREA:

MAs=:

ELEMENT

ol
N
GA

=E
BR
RE
=R

R
Mo
P
Al
o
IN
SN

EA
LA
His
FE

&.472 SRUARE

42T +-

UG/CoMe

IR
SN W g
++ %+
b

[
Ll N R e 0

0., 706+~
P IET+—

SO +—
P54 +—
421 4+-
DEO+—
214+~
114+-
QO.220+—
Q. 177+—
Q. 217+~
O. 1224~
0,243+~
O, 02324
Q, OO0+~
O,092+-
1.1338+-
0,110+~
0.217+4+-
0.0244+~
0,000+~
0,007+~
O, 000+~
0O, 0054+—

0. 02304+-
Q.259+—
O.2352+-
0. 000+~
O, 000+~

Q.200+—

Q.
0.
0,364
0.C
0.021
0.017
. 444
Q.014
0.011
0O.012
O, 0032
0.0164
0,003
0. 017
0. Q04
0,042
Q.007
O.024A
0,012
Q.010
0.015
0.021
0.022
Q.02E
0,12z
Q0.13%
0.1325
0.100
0.014

474,

o~
ﬁ‘ e

7

H

b3

D e DRy R R BN

1

1)
(]

1

H oA

-M
0

MICROGRAMS

UG/FILTER

175+~
All+-
o TA L+~

21

H

7
&
.

Q.
0.
0.
7.
0.
1.
0.
Q.
Q.
0.

Z210+-
QOO +—
SR04+ —
SIS 4-
TOE+—
407+~
LOZ+—
QOQ0+—
0454+~
O0OOQ+—
0. 025+~
0.243+—
S.S12+-
S.470+—
0. 000+~
O, 000+~
1. 2854~

31

24,974
37,220
1.974
1.520
0.447
2,137
27032

W TR
P M

0,257
0.1322
0.112
22.103
Q.020
(:) - (:)7(:)
0.117

0.052

O.101°

0,022
0.10%
0.0z
Q.24
0. 045

0.22

0.02%
0. 0AA
0.0%4
0.12%
0.142
0.177
Q. 25%
O.295
1.12%
0.642

0,072

EDDYSTONE/COAL-FIRED POWER PLANT - TEST NO. 1A

FERCENT

D20+~
15. 220+~
0.173+-
Q.44%+~
0.0%1+-
1.202+-
1.354+-
0.294+-
0,054+
0.084L+—

<

0,502
0,300
0. 040
Q.01
O, 00
0.074
0.047
0,005

O, 0032

0,041+ 0,002

S.E0Z1+-
Q. 0320+~
O, 0235 +—
0,041+~
0,017+~
0. 0231+~
0.004+~
Q.0124-
0.152+-
C.014+-
Q.022+-
0.0124+-
O
0.001 4+~
QL0000+~
Q.001 4+~
0,005+~
0.111+-
0,110+~
0. 000+—
£, 000

O, 02 l+—

0.444
O, Q0
0,001
0,00z
0,001
O.002
O, 000
G, 00z
0,001
Q, 00z
0,001
0.00%
0.002
0,001
O, 002
O, 002
O, 002
0,004
0.017
O.012
0.024
O,01>
0. 00z



SAMPLE ID: EDDYSTONE/COAL FIRED POWER PLANT - TEST NO. 1A
FARTICLE SIZE: F 7
ANALYZIZ I0: AF12S - Teflon
BLUILD UF AT EDGES
EXFIZED AREA: &, 47 SHLARE CM
; 1530+= 10 MICROGRAME

ELEMENT S /7oM2z - US/FILTER FERCENT

= 1.573  ZE2.038+- 10,121 14,052+~ 0,447
= 2,35 T31.2032+=~ 15,110 21.000+— O, RAA
27+~ 0,241 227+~ 1.474A D534+~ 0,104
=  F2EH+— Q. 377 YOl+—- 2,417 I.222+- 0.154
CL Q. 215+~ 0O.0%4 22l - O, 02 O OR7+— O, 052

AL
=1
F.

-

¢

wh s
°

i 2.0%6+- 0,150 19,617+~ O,.P&2 1.245+= 0,081
ZA 20973+ 0,248 19117+~ 1,722 1.210+- 0,10%
TI 2.172+- 0.111 12,7231+~ 0.710 0.&85%+— 0,045

V 0.17%+— 0.012 14=2+- 0.114 0.0732+- 0O.007
R O,1424-~ Q. 002 TV~ 0. 050 O, 0554+- O, 003
0.115+=  Q.004& 741+~ 0,040 0,047+— 0.
0.741 121,205+~ £, 040 242+ — 0.0

0. 004 Qo Stb+—~  O,027 Q. 03E+= O, 002
0.074+- Q,00% Q.474+~ 0.03=1 O.0320+=— 0,002

Coove 0
.

"’

=X
z

7
m

e
-t

Ay 0.155+— 0,002 0.7%4%+-  0.054 0.06Z+— 0,003

Q. O5SS+— Q.04 O, 253+~ 0. 024 O,0Z224+~ 0,002
0.200+=- 0.011 1,224+~ 0,071 Q.021+— 0,004
0, 020+- 0,005 O0.531Z+~  0.0Z0 Q,0Z2+— 0,002

0.000+=  0O.DO0% Q. 0Q0+~  Q,.032 Q.000+—- O, 007

Q,024+= 0,002 Q. 167+= 0,014 0,011+~ 0,001
0.334+- 0.014 2,144+~ 0,103 Q. 124+— 0,007
0.0Z5+- 0,003 Q,2Z22+- 0,021 Q.014+— 0,001

0.111+- ©0.01% 0.7114= 0O, 099 O.045+— O, 00

[
o

o

mmin I
I m Tm

=<
n

M 0,035 += 0,007 0, 353+- 0,055 0.0224~ 0,003
FL Q. Q00+=  O,007 Q.000+~ (0,045 0. 000+— O, 003

D

TR

B Q,000+—  O,010 Q. 000+~ 0, 0L OL.000+- 0,004
Zo O, 000+= 0,014 0,000+~ Q,0=27 0. 000+= O, 00~
IN Q.O204+— 0,013 Q.l12&+~ Q.09 O.00S+— 0,004
=N 0, OO0+~ 0,021 D, 000+~ 0,124 0, 000+= 0,009
= Y.AZ2+—- 0,442 Q8457+~ 2, 9463

BA Q.2%5+-  0,0%7 D220+~ 0,621 Q. 242+~ 0,032
LA 0. 165+ 0,121 1.0%46+~  0.242 Q. 0E7+— Q. 002

HiS O.0004+— 0.010 0,000+~  0O,.044 D.000+—- O,.004
FE Q. QF9+— 0.00= Q.4L244+~ 0,050 O, 0480+— Q. 0052

2.2224+- 0,129
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SAMPLE I@i:
FARTICLE
ANALYSIS

DEFOSIT BUILT UF AT FERIMETER

EXFOSED
MRZS:

ELEMENT

LR

MN
FE
NI
I~
N
GA
As
SE
ER
RE
=R

R
Mo
FD
AG
Ch
IN
SN
SR
EA
LA
HG
FE

)

AREA:

G/CMz

D, P2 —

L) LY (A b

[os

b
(]

¥
]

SOOI OWe
)
1
N
+
I

210+
) 27 St
S.445+—
0. 206+~
0. 154+~
0.292+—
0.114+-
0,220+~
O.0244+~
O, O00+-—
0,073+~
1.017+~
0.107+-
O.1%G+—
Q.04+~
0.014+—
0,055 4—-
Q0.042+4—
0. 005+—
0,023+~
O.233+=

Q. 726+—

omn o

D.144+-

Q. 000+—
0. 1465+—

-
(oo

fQ
o~ -

LY 77.

o

.2
L2102
Q.05
0.42%8
Q. 500
Q.222
0.0z7
0. 012
0.015
2,050
0.01z
Q.010
0.017
Q.007
0.014
0,00
0.017
0. 005

0,053

e el
£k

0,007

0,032
0.012
Q.00
0.014
0.01%
0,020
0,025
0.045
0.127
0.17¢&
0.014
N.0132

t

(0
.

W oo in

Ry
-

&.42 SRUARE M
4074+-

10 MICROGRAMS

UG/FILTER

4473, SOZ+~
705, S01+-

0

S19+-
1S5 +—
777+
ST7 04—
Q70+=
344+—
S194-
OZ0+-
1,.78353+-

a0 ]
.

A

(DN

375.205+~-

1,224+~
1.003Z2+-
1.877+-
O.730+—
1.413+—
0,155+~
Q000+~
Q.503+-
G022+~
Q.37 4=
1.2604+—
0.542+-
Q. 072+~
0.211+-
Q. 2694—
Q.050+—
0. 150+—
2.141 4+~
4,.hA648+4—
1.051+-
Q. Q000+~
1.057+—
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23,257

e taa! B4,

27057

1,226
1.405
0.417
2.21%2
e 23
2,066

Q, 223%

-t

0.117
0,099

XU 8]

gs

19,584

0.022
0.0632
0.10&
0.047
0.092
0.019

0.10% -

0.024
0.24%
Q.044
Q.207
0.07=
0,052
0. 02
0.123
0.121
0.1461
0.420
0D.213
1.121
0.0z
Q. 020

EDDYSTONE/COAL-FIRED POWER PLANT - TEST NO. 2A
SIZE: C
ID: AZOOS « Teflon

FERCENT

10, 225+-

D)

17,325+~

Q. 209+~
0.517+-
O, Q0934+~
1.215+-

1.474+=

0. Fbbt—
0. 0AZ+~
0. 050+~
0.0444+~-
. 209F=
Q.032+—
0. 025+—
Q. Q84+—
Q. 015+~
O.035+~
O, 0044+~
Q. 000+~
0.012+-
0. 140+~
0,017+-
O.0321+-
0.,01=2+-
GO, 0024~
0,005+~
O.007+—~
0,001+~
0, 0048+—
Q. 052 +—
0.114+—~
Q.02+~
0, 000+—
QL0246+~

0.574
0,711
0,044
0, 025
0.010
0. 0e%
0.07%
0.051
0. 006
0. 003
Q. 002
0,421
0,002
0.002
O, 003
0.001
0.002
0. 000

0,001
0,005
0,002
0.001
0.002
CO.003
O, 002
O, 004
0.010
0.020
0,028
Q.002
0,002



SAMFLE ID: EDDYSTONE/COAL-FIRED POWER PLANT - TEST NO. 2A

FPARTICLE =I1ZE: F

ANALYZIS ID: AFL134 - Teflon

RUJIILD P AT EDGES

EXFZED AREA: &4 ZRARE CM

MAZE: 1504+= 10 MIZROGRAMID

ELEMENT LG/7CMe UG/FILTER
2eL+— 1.472 207.14%2+— 2,455
2,206 210,290+- 14,159
Q.22 S 2344+~ 1.4%4
0,312 42, 72L+= 2,047
0.07% Q. F7¥+=— 0. 3032
0. 124 12,404+~

0,143 12,322+~
0,101 2.0%548+-
0.014 1.10A+-
R 0, 134+— 0,007 Q.2462+— 0,042
MN Q. 104+- 0, 00& O.667+=  0.0Z27
FE 19,2259+~ 0,224 124.07+—= 5,427
NI Q. 07%+— 0,005 0,504+~
cu Q.02+~ 0,004 O, 801+~
N 0.143+= 0,002 , Q.S I+- 0,052
GA 0.0Z2+— 0,004 O.224+- 0,022
= 0. 173+= 0,010 1.142+— 0,044
= Q. 027+= Q. 005 Q. TE0+— 0,023
BR O, 000+~ Q. 005 O, O0D0+— 0,0z
RE Q. 025+=- Q.00 Q. 160+— 0,017
SR : 0.015 2. 064+— Q.09
Y 0,029+~ O,00% Q. 12%+= 0,022
IR OD.072+=  0.014 D.451+= 0,101
M O, QLD+~ 0.010 O, 220 +— 0,062
FL O, 00Z+= 0,007 O,050+=  O,04%
AlS 0.,000+— 0,011 O, 000+~ O,.071
] Q. 000+— 0015 O, 000+~- O, Q=
IN 0.0ZE+= 00132 0.145+—
=N 0O, 000+= (0,020 0,000+~
= Z.234&+— 0,122 14,73+~
EBA Q.421+= 0Q.104 2,708+~ \
LA 0. 117+~ 0.150 Q.74%+— 0O, RED
His 0. 000+— 0. 010 0., 000+~ 0O, Ok
FE 0.104+—- 0,00z O.,L62+— 0,054

134

13

=0

O,

s

o o

0
1
1
Q

Q.

(8]

O,

Q
Q

0.

8]

Q.

0
0

0.

Q

0

0.
0.

Q

O,

0
0
Q
Q
0

0.

o 127+
Q.
0,

FERCENT

RVARIE L W
LT0+—- O
S47+— O
242+~ O
e DES+~ 0O
222+ 0O
RS )
LBETE= O
O724+— 0O
L OST7 4= O
048 +-
ndl+= 0
JOZZ+—- O
LOZT7+= 0
QLZ+— O
LQ22+—= O
Q7 f+=- 0
LOZT7+~ O
L OQD+— O
Ol1+— O

Q1Z+— O
021+~ O
LODZE+— O
OOI+—= O
OO0+— O
LOO0+— O
D11+- 0
LO00+— O

cFTTH- O,

o 120 +— Q
LQT0+=- 0

CO00+— O,
O44+— O,

« O
1327
L O=4

L OSE

b i
072
L0482
e ler:
LO03
L 002

OO0z
Q02

L0003

L 00Z

. D04

. 0O
IRIAI

. D01

0,007

L0001
L 007
D04
. DO
L O0s
RSIar
. OO
L D0
057
. (044
. 0&4
004
004



SAMFLE ID: EDDYSTONE/COAL-FIRED POWER PLANT - TEST NO. 3A
FARTICLE SIZE: C

ANALYESTS

InD:

ACOO9 - Teflon

DEFZSIT BUILT WP AT FERIMETER
EXPOZED AREA:

MASE:

ELEMENT

AL
=1
Fv

cL
k.
A
TI
Vv

R
My
FE
NI
[ A
IN
(RTAY
AL
SE
EBFR
RE
=R
Y

P43
Mt
PO
A
ch
IN
=N
SR
EA
LA
HG
FE

US/CM2

£1.444+—
D7, 674+-

1,148+~

- e
L ioini-—

Q. 444+~
L. T0O2+—
7.351+—
4,794+~
0, 213+—
0.252+—
0.214+~

47 . 410+~

Q. 1620+-
0.1132+~—
0,225+
0.092+—
0.177+~-
Q. 022+-
O, 000+—
0.0&1+—
0, 792+—
0.0223+~
0.1327+=-
Q. 075+~
Q. 00%+—
Q. 000+~
0.014+—-
Q. 020+~
0.025+-
0.198+-
0.6237+-
0. 0004~
0. QO0+—
Q0.124+-

-, -
3230+-

2. 220
S5.101

0,253

QO.182
0.02%
Q.352
0,321
0.252
0.0z0
0.01%
0.012
2.471
Q,010
0,002
0,013
Q.Q04
0.012
0. 002
0.013
0. 005
0.042
Q. Q04
Q.027

0.012,

0,00%
0.014
0.01%
0.022
0.024
0,05y
0.12%
0.180
0.012
0.011

&.42 SUARE CM

10 MICROGRAMSE

UG/FILTER

374, 44L94—
27 .. 065+—
7« 37 34—
12,220+~
2.9%4+~
2.025+-
47.194+—
30,775+~
2 O+~

1. 45646+
1.371+—
304, 373+
1.044+—
Q. 7558+~
1.44%+—
0.520+=—
1. 134+—
0.144+-
0O, 000+—

Q.S2304=

0. 220+-
Q.420+—
0., 0LO+—
Q. 000+~
0.102+—
Q.1%1+-
Q.1&61+—
1,.274+-
4,092+~
Q. 000+—
0. 0004~
Q.773+—

135

20,4675
2.744
1.624
. 202
Q. 255
20260
2. 509
1.6&624
S0.1F2
Q.0%7
0,072
15. 261
Q.0&7
Q, 050
0,024
0,040
Q.077
0,012
0.0%&
Q.02%
Q.27
0. 040
0.17%
0,077
Q.0%%
0. 0s7
0.122
0.140
0. 165
Q.221
0,217
1.155
Q.077
Q.04

FERCZENT

12.214+—
19,414+
Q.228+-
Q0. 5Ah4+—
0,092+
1,228+~
1.4&1+—
0. FSo+—
Q0. 062+
0,051+~
O.082+—
Y425+~
0,032+~
0,023+~
0.045+~
O.015+~—
0. 0235+~
Q. 005+~
0. 000 +—
0.012+~
Q.157+-
0.014+—
0.027+—
Q.015+—
0.002+—
0. 000+-
Q.0032+~
Q.00+~
Q. 005+—
O, 2%+~
0.127+-
O, 000+~
Qe QOO+~
Q. 025+-

0.641
1.014
Q. 050
Q.027
0.011
Q.070
Q.07%
0. 050
0. 004
0.002
0.002
0.4%2
Q.002
Q.002
0.002
0,001
Q. 00%
0.001
0.Q0%
0. 001
0.00%
0.00]1
0.00%
0. 002
0.002
0,002
0.004
0.004
0.00%
0.012

0.02%

0,002
0,002



SAMFLE ID: EDDYSTONE/COAL-FIRED POWER PLANT - TEST
FARTICLE
ANALYSIS
BUILD UpF

EXFQOSED
MASES:

ELEMENT

al
=1
p
e I
k.
s
TI
v
CR
MN
FE
NI
[

IR
M
PL
A
o
IN
N
SR
BA
LA
HiG
FE

SI1ZE: F
In:

AREA:

UG/7omMz

25,501+
37 .6846+~
1.054+-
S.S06+~

O, DSV =—

0. 141+-

14, 772+-
Q. 070+—
0. 055+-
O.l121+4-
Q.042+~-
Q. 140+-
Q. 047+~
0. 000+—
0,01%+-
Q.226+=
Q. 02%+—
0., 020+=
Q. 027+—
0,007+~
Q. Q00+=~
0. 0004~
0.012+-
0. 000+—
1.314+-
0. 000+~
Q. Q00+~
O.000+~—
0. 070+-

6.42
1114+-

aF137 - Teflon
AT EDSGES

1.145
1.714
Q. 1%71
Q.26
Q. 0L
0,10%
0,122
Q.077
Q.010
O, QD&
0,005
0.&7%
Q.00%
0,004
0,007
Q, 003
Q. 002
0. 004
0,005
.00z
0.011
0,00
Q.013
0.007
0,004
0. 007
0.012
0.013
Q.017
G. 102
0.072
.12z
Q. 00=
O, 00

SHLUARE CM

10 MICROGRAMS

UG/FILTER

163,715+~
241, &35+

Lo 7hE+=

CIPRCT Y

0. S47+—
14, Q532+~
1z2.411+—
10,484+~
0. 704+~
Q.22+

D.526+—

24,974+~

0,451+
0.251+-
Q.242+—
QL2732+
0. 3L+~
0,402+~
0. 000+—
CO.122+-
1.452+-
0, 123+~
0.512+-
0.240+-
0. 04 Lt~
0. 000+~
O.000+—
Q. Q77 +—
Q.000+—
11.4647+-
0. 000+=—
Q. 000+—
0. 000+
Q.4%1+—

136

7.42%
11.014
1.22%
1.700
0.415
Q.672
Q.721
0.424
0.0A7
0.027
", 0320
. 257
0. 021

0025
0.047
Q. 020

0O.053

D P

0.02% -

Q.02
0.014
0.071

0.017%

G.021
0,043
0.034
0.0%4
Q.077
0.0E7
0.10%
0,693
Q. 504
Q. 792
0,050
0.041

NO. 3A

FERCENT

14 . A204+—
21,687 +-

Q.607+—
2.173+-
0,051 4+-
1.261+—
1.2024+—
Q,741+~
O.021+~
Q. 057+~
0,047 4+~
8,322+
0. 0404+~
0,021+~
Q.07+~
0,028+~
0. Q20+~
Q. O5k+—
0. 0004+~
0.011+—
Q. 130+-
0.017+—
Q.044L£+—
0. 022+-
Q.004+—
Q. 000+~
Q. Q00+~
0.007+—
0, 0004~
1.04%+~
0O.000+—
0. QOO+—
Q. 000+—
Q. 040 +—

Q. 424
1.007
0,110
0. 157
0O, 025
O, 04
Q.07
Q.04%
0,0
Q.00
Q.0
Q.
y, O
O, 00

Oy (0
O, 00
(SN
O, G
O, O
G, OF
. in
O.0
O, 00
Q. Gx
O, 07
O, 00"
O, 00
GO0y
O.0F
O, Qo
GO0
0,07
o PR
O, 008




SAMFLE ID: EDODYSTONE/COAL-FIRED POWER PLANT - TEST NO. 4A

FARTICLE SIZE:

AMALYSIS ID: ACDI10 - Teflon

DEFCSIT BUILT UP AT PERIMETER

EXFOZEDR AREA: &.42 SRILARE M

MASS: IB1+—- 10 MICROGRAMS

ELEMENT

AL
=P
Fu

cL
k.
oA
TI
Vv

CR
MN
FE
NI
el ]
ZN
GA
Az
SE
EF
RE
SR
Y

IR
M
&0
AG
D
IN
=N
SR
RA
LA
Hi=
FE

3/7CM2

A1, 405+~
PT7 L PIL4=
1.13534+-
2,917+
0.3537+~
7125+
o S24+—
« 312+-
Q. 2&%+~
0. 267+
0.227+=
4%, D0Z+=
0.12%2+~
0. 125+~
Q. 240+=
Q. 072+—~
Q. 195+
0.024+-
0. 000+—
Q.06+~
0.241+-

N

-

0, 122+—
0.075+-
0.012+—
Q. 000+~
O, Q2L+~
Q. ODO+—
Q. 000+—
Q. 244E+4-
Q0.451+~
0.000+-
0. 0004—
0. 1328+-

e

- e 1
S.0%

o
ol D IS I (U

N g

0.
Q.
Q.
Q.

0.2
0.021
0.014
0.012
2567
0.011
0. 003
0.014
0.004
0.01%2
0.0 0Oz
0.014
0.005
0.044
0. 004
Q.02
0,012
0.010
0.015
0.020
0,022
0.027
0.072
Q.1320
O.18%
0.012
0.012

A e
N
Ll

O el NN

US/FILTER

295,507 +—
2,728+~
7. 40Q094—
2,727+~
2. 4504-
440 1064—
S0Q,.240+-
24,101+-
2.371+-
1.725+-
1.522+~
317.302+-
1.1714—
0. 200+~
1.544+-
Q.59+~
1,250+-
Q0. 13324
Q. 000+~
0.423+—
S, 400+—
0.517+-
0.724+~
0.47%+—
0.054+—
0.170Q0+=-
0.000+—
0. 000+~
2.347+-
2.274+—
0. 000+—
Q. 000+—-

Q, S0 3+—

137

20. 640
1.417
0. 371
2.407
2. k36
1,749
0. 19
0. 100

cQ, Q24

14,428
0.072
0.052
Q. 020
Q.040

0,02z

0.013 -

Q. 020
Q.01

.
0,232

Q.040
0.132
0.2
0,042
Q,.0v4
O.1322
0.141
Q.172
Q.44
Q.24

211
0.07%
0.074

FERCENT

11.695+-
12, 3%5+—
0,219+~
Q.354+-
0.,102+-
1.32464+-
1.4324+—
1,00%+-
0.070+—
0.051+-
0.045F=
EARC T L
0. 025+—
0,024+~
0,044+~
0,015+~
Q.027+—
0,005+~
O, QOO0+~
0,013+~
001460+~
0.015+~
0.023+—
0.014+-
0.002+—
Q. 000+—
O, 005+~
Q. 000+~
Q. 000+~
Q. 06Y+-—
0, 086+-
Q. 000+~
0. 000+—
Q.026+—

0.&11
Q.70
0.04%
Q.02
0.011
QL0771
0,020
Q. 052
O, 004
0,002
.00z
0.4z2
O, 002
0,002
0.0032
0.001
0,002
0. 001
Q. 003
0.001
O, 0032
Q.001
0,005
0,002
O.00Z
O.0032
0,004
0,004
0,003
0.014
0,025
Q. 024
Q.00
0.002



SAMFLE IL: EDDYSTONE/COAL-FIRED POWER PLANT - TEST NO. 4A
FARTICLE SIZE: F
ANALYZIS ID: AF1ZE
BUILD UP AT ELIGES
EXFUOZSED AREA:
MASS:

- Teflon

SRUARE CM
MICROGRAMS

&. 42
PED - 10

ELEMENT Uz/CcMz UG/FILTER FERCENT

Al
=1
E

oL

AG
o
IN
=N
=B
EBA
LA
Hi
FE

22.F00+—
34,57 4+-
O, 9T+~
S, 142+—
0, 075+—
1.944+-
1.744+—

o DEZP—
0.120+-
Q. 022+~
0. 07 %4~
12, 120+—
0, 0554—
0,047+~
0.101+-
0. Q0Z84+~—
0.121+-
Q. 0AQ+—-
Q. QOO0 +—
0.015+~-
0.201+—
0, 02Z2+—
0O.024+—
0. 027+~
0. 002+~
O.000Q+—
O, 000+~
0,014+—
0, 000+~
2,897 +=
Q. 272+—
Q. 000 4=
O, 000+=
Q.02 +—

1.047
1,574
0172
0,242
0.061
0. 094
0,121
S P e roy
.01z
O, 005
0. 004
0. 602
Q. 004
0. 004
0, Q0L
O, 00z
0.007
Q. Q04
0, Q0A
. OO
Q.010
0, 00
0.012
0,007
0, Q05
Q. 002
0.011
0,012
0.017
0. 152
Q.07
0.114
Q.007
Q. 004

147.014+-
221 ,9ET+—

bod OPT A=
32,015+
0.47F+—
2 ATT+-
2. 4Ze—
R e
O.770+-
Q. ShL+—
QO.4i9+-
G4, 227+~
0. 2375+—
Q,204+—~

Q. 245+-
QO.779+—
O, 353 +—
0. 000+~
OFba+—
1.28Y+-
0.144+~
0,527+~
0.124+—
0,020+~
Q. 000+~
O, 000+—-
0.0%2+=—
Q. Q00+—
2. AQO+~
0. 000+—
0., QOO0+~
0.4Z24+—

138

0724
10.117
1.102
1.59%
O, 290
Q0. A0
0.4
O, 42z
Ot
0.0
Q.0

-~

0.01%
0. 042
0.024
Q0,029
0.012
0.044
0.017
Q.077
0.044
O.0332
0. 035
0.072
0.0==
0.11z2
1.015%
Q.50
0.734
0.047

O, 022

14, 56T+~
2. 4444
O bl7+m-

e
f-2
o~ 0
A
+

l

Ne
XU - ;:ﬁ NS

+
|

:T o

—

¥
|

-
'
.

+
|

[}
!

i

~ s
T

0. OO0+—
0.010+~
O, 1204~
O, 015+~
0,054+~
Q,019+—
Q. 002+~
0. 000+—
0. 000+—

Q. Q09 +—
Q.000+~
1.321+—
0.242+=
Q. 000+—
0. 000+~
0,044+~

DL a4
1.04%
0,112
0. 145

—

0. 024
0.04%
0. 008
0. 00

0,003
0,400
0,003
0,002
0. 004
O, Q02
G, D0OS
O, 002
QL O0da
O, 001
Q. 007
0,002
O, 002
0.004
0. 002
0. Q04
Q.007
O, 003
0,011
0.104
0.051
0.074
0.00%

0. 004



SAMPLE ILD: EDDYSTONE/COAL-FIRED POWER PLANT
FARTICLE SIZE:

ANALYSIS ID: CiZ024 - Nuclepore

BLILD UF AT ELDGES
EXPOZEDR AREA:
MASE:

&.4Z SOUARE
I7EI+— 10

=M
MICROGRAM

ELEMENT Uugs/scmz UG/FILTER

AL 4&.S17+= 2.41ZF 427.04Z+- 21.
ST 104.974+- S.37% 473.943+- I4.
F 1.048+- 0,225 725+ 1.

= - =
Se 1AL+

127

b3

3 o N

0. 04z+- 1.

- TEST NO. 4B

Do}
el

EAR B

=
-t

444

26Es

cL Q.S282+= 0,040 87 +—= Q.32
k. 7.392+= 0,404 O, &&8+= 2, L0

CA 2. 3A04-
TI S.541+-
Vv Q.24+~
CR 0293+~
MM 0.261+-
FE 53,054+~
NI Q. Z205+-
cu 0, 135+~
ZN 0.274+—
GA 0.1094—
As 0, 2258+~
] Q.021+-
BR 0.044+-
RE Q. 0S4+—
=R Q, S5t 4—
Y Q.0724+~-
ZR 0.197+-
M 0.116+-
FD Q.07 +—-
AG T 0. 000+—
O Q.026&+-
IN 0. 000+—
SN 0. 007+-
B Q.2723+—
BA 1.019+-
LA Q.0694—
Hi3 Q. 0O0+-
FE Q.1461+—

0.440
0.237
Q.04

T2l 2.
R7&+— 1.
225+—- 0O,
0.017 1.87%2+- Q.
0.014 1.675+= 0.
2.741 243,231+ 17.
0.012 1,314+~ O
0. 00 Q.270+= Q.
0.014 1.772+— Q.
0.007 0.701+— 0,
0.015 1.442+= 0,
Q.00 O.132+= 0O,
0.014 Q.297+= O
Q. 008 Q.S27+~ 0O,
0.044 S.701+= 0.
0,007 Q.270+= 0.
0,031 1,267+ 0.
0.01% 0.74%+- 0,
0.011 Q.047+— 0.
0.014 Q.000+— O,
Q. 022 Q.1624+= 0O,
0.025 0.000+= 0,
0.0320 0.045%+- Q.
0.072 2.292+— 0.
Q0.152 &.T5435+— 0.
0.210 0.441+- 1.
Q.012 0.000+- 0,
0.012 1.022+= 0.

o of

3 N0

f

139

" '..'l=;

243
217
107
Q2
I
020
(8 k]
100
Q45
Qv
019
Q%0
Q24
295
044
199
Q4
072
102
1472
141
192
4~4
0

P,:l

]
07
QX

PERCZENT

11,290+-
17.217+-
Q.17+~
O.S520+-
Q. 07E+—

. D80+~
1.420+—
0.%41+—
0,05+~
O, 050+~
0, 044+~
T PO~

-~

1)
LN
+
|

Q25—
Q047 +—
V. 017+~
D QTP +—
Q.0048+-
0,005+~
0.014+-
O.151+—
Q.0146+—

e DT+ —

"
Q. 020+~
0.001+-
Q. 000+~
0. 0048+—
0. 000+~
0,001+~
0.0&34+—
0. 17354+—
0.012+—
0.000+—

0,027+~

o~ -~
o ]
B e )

0.320
0.214
O, Q3=
Q. 024
Q.010
0. 067
0,075
0.048%
Q. 0064
O, 002
0. 002
Q. 4464

-, 002

Q. 001
Q. 00z
O, 001
G.002
0, 000
0,002
0.001
O.00s
O, 001
0. 005
.00z
0,002
Q. 003
0.004
0.004
0.00%
0.012
0,026
Q. 024
0.00%2
O, 002



SAMFLE ID: EDDYSTONE/COAL-FIRED POWER PLANT - TEST NO. 4B
FARTICLE TIZE: F
ANALYZIS ID: AFt2w - Teflon

M
MICROGRAME

AREA: L. 4% SOUARE

£74+= 10

FERIZENT

ELEMENT

Us/CMz UG/FILTER

AL Z.81A+— 0,417 L1324 —  2,%7TY 12.7714— 0,417
SI Z0.IZTHE— Q0.2 1320,474+—  S.¥EY 0 19,245+— 0,929
F O.Ae2+—  0.120 4, 245+— Q.620+= O.115

[
E

Ca
TI
v

CR
MN
FE
NI
il
ZN
GA

SE
BF
RE
=R
\i

R
Ml
FI
AG
ch
IN
=N
SE
EA
LA
HG
FE

4,261+~
0,020+~
1.101+-
1.122+-
Q. =247+—
Q021+~
0,051+
O, 080+—
7.18%2+—
O, 034844+~
O.029+-
0.0&1+—
G, 027+~
Q.07 3+—
Q.01+~
G, O00+—
O, O0S4—
0.117+-
O, 0148+~-
O, Q&2+—
O, 020+—
Q. 0QF+—
0,012+—
G, 000 +—~
0.014+-
Q. 000+~
1.966+—
0. QO00+—
0L O00+—
0. 000+~

Q. 027 4+=

0.207
0.0%0
0.0%4
Q.01
Q.04%
1, OOQA
Q.004
Q.00
Q.22

Q.0072
O.00z
0.004
Q.00
O, QQL
0.00%2
Q. 005
G.00z
O, 004
0. 002
0.011
0. 007
0.005
0. 002
0.011
0.01%
0,014
0.11%
0.074
0.117
0., 004

Q. 005

¢

27 . 254+—
0.19%5+-
7.071+-
7 205+~
b SCTN
O, 5Z20+-
Q. 32%+-
0.

2T9+-

44, 103+—

0,220+~
0. 125+
Q. 229+~
0,172+~
Q.59 +—
Q..
0O, 000+—
0,035+~
0,754+~
Q.0%0+-
0,400+~
Q.127+-
0. 040+—
0.074£+-
0. 000+—
Q.07 +—
0., 000+—
2,621+
Q. 000+—
Q0.000+~
0. 000+—
Q. 22%9+-

140

Q.012

Lo} -

aw -t
0,020
0.017
0,024
0.01%
0.0z
0,022
O, 022
0. 010
G, 040
0,015
0. 0&%
0.045z
0,025
0.051
0.Q72
O.023
0.101
0,733
QO.4720
Q.74%
0.03A

O, 0z

4.,00E+~
Q.027+~
1,048+~
.05+~
0. 20E+—
QL Q77+~
0. 04%4~—
Q025 +—
&
Q.03 +—
Q. Q027+~
O, 052 +—
Q.02 lA+—
0. 0S=+—
O.04%+—
0, OO+~

0,005+~

0.112+-
G, O012+—
QO.029+—
0.017+—
0O, Q%+~
0.011+-
Q. 000+—
0.012%~
0. 000+~

W S7 14—
Q.000+—~
0000+~

O, 000+~

O, 0=%5+—

O, 204
Q.,04%
0. 054
0. 077
0,041
0, Q04

O, D0z

)
o3
4

0O, O
0.
0.
Q0,003

0. 004

0,002
0,006
0.002
O, 005
O.002
0. 00k
0. 002
0,010
0. 004
0.00%
Q. 002
0.011
0.012
0.013
.11
0,072
0.111
Q0,005
0. 00%



SAMFLE ID: EDDYSTONE/COAL-FIRED POWER PLANT - TEST NO. 5A

FARTICLE SIZ2E:

ANALYSIS ITi: AColl - Teflon
DEPOSIT BUILT UF AT FERIMETER
EXFOSED AREA: &.42 SOUARE CM
MAzZ=: 14335+— 10

ELEMENT UE/7CMe :

AL G 41— 1,284 222,944+~
=1 B5&, 9934~ 2,902 46T, 7+-—
F O.&L7+= (0,144 4, 222+~
= 1.421+— 0,103 10.404+—
L 0.26%+= 0,032 1.725+-
4 S.053+—  0.1327 22,8132+~
ZA 2,727+~ 0,204 25,278+
TI 2.57+— 0,134 16.8477+-
v O.132+= Q.014 1.171+-
CR Q. 118+~ 0.003 Q.757+~-

[y
[y
~
+
)

Q.
23 3324+
Q.054+—
Q. 0LZ2+—
O.116+~
D, 050+~
0.03%+-
0.011+-
Q. 000+~
RE Q,0Z24+—
=R Q. IPT -
Y 0.0Z9+—
IR 0. 0S5+~
M 0,021+
FD 0.012+—
AG Q.007+~
=D Q.000+~-
IN Q. Ql&+~
N 0.01%+~
Q. 000+~
0.030+~
O, 000+~
Q. 000+~
QL0070+~

Q.007 0.751+—
1.234& 152.010+—
0. Q04 Q.54 +—
0.00% 0.407+—
G.007 0.784+—
0.004 0.3204%-
Q.00 0.571+—
0.002 0,0732+—
Q. 005 0. 000+~
Q.003 Q.21+~
0.021 2.5 6+
0.004 O.2035+—
0.01% Q.2372+—
0.011 Q. 195+
0.007 Q.07 4+~
0.01:32 Q. 047+~
0.012 0. OO0+~
Q0.0z0 0.104+~
0.024 O.121+—
0.04%z Q. 000+~
Q.120 Q. 190+~
0.120 Q. 000+~
0.007 O, 000+—

0.00% 0,451+

CL
N
GA
Az
ZE
ER

BA
LA
HG
FE

141

MICROGRAMSE

UG/FILTER

11.904
13,949
0. 723
Q.72
0.211
1.201

.24
Q.25%
Q.102
0.045
7¥IE
Q.041
0,02z
0.04%
0.025
Q.04
0.012
Q.022
0.021
Q. 124
O.02%
0.122
0.072
0. 034
0. 0O=4
0,113
0,122
0. 154
0.211
Q.7&%
1.152
Q.04

0. 055

FERCENT

12, A05+-

£1.7844+~

0. 2544+~
Q.15+~
0. 10T+~
1. 356+~
1,502+~
0.97 %+~
0.070+~
O, 045+~
0,045+~
7 QYD —
Q.Q0Z2+—
0.024+-
0.044+~
O.019+—
0.0+~
Q. 0O044~—
Q. OO0+~
Q.0135+—
0.151+~
0.015+—-
Q.022+-
0.012+—
0.0048+—~
Q. 003+—
Q. Q00+~
Q.00&+—
QL0007 +—
0.000+~—
Q.011+~-
0O, 000+—
Q. 000+~
O, Q27+—

0712

0,055
0.041
0,013
0.072
.07
0.0%1
Q. 004
Q.00
0,003
0. 475
QL0002
Q.00z
Q. 003
O,001
0,003
O.001
0,002
0.001
Q.06
0. 00z
0.0067
Q.004
0.003
0. 005
0.007
Q.00
0. 00
Q.01z
Q.0Q44
Q.07
0,00

O, 00z



SAMFLE IDi: EDDYSTONE/COAL-FIRED POWER PLANT - TEST
FARTICLE 2IZE: F

ANALYSIS ID: AF140 - Teflon

BUUILD UF AT EDGES

EXFOZEDl AREA: &4 SHHIARE M

Mazss 442+- 10 MICROGRAMS

ELEMENT LS /7CmMe IM5/FILTER

.

L 11.277+— 0.517% R
1 14.3424+- QO.770 4.94%
0O.4%52+- 0.054 Q0,527
2.360+—  QL1Z0 0,767

0.02%
Q. 0,044
O, 0,054
Q.56 0,025
O, Q27 4+~ O, 00
R 0.05%+- 0.004
MM O.02Z+—- 0,002
FE 5.%747+- 0.27%
NI O, Q33+~ GO, 00z
| LD, 01Y4— O, 00z
N Q.087+-  Q,Q0%
G& 0.012+- 0,002

LR NCraN

0.
(W
0,
Q.
Q.
Q.0zZ5
0.014
1,763
0.01%
0,013
.02z

0.012

[xx]

I
o]
C
i

) T T n D

-
>

DU IR B

—
=

Lol T N e L

I SO

<

]
DA
Y

= QO,0%51+- 0,004 Q.027
Sk 0,0z Q.00 0.14%5+— Q.01

BFR O, O0OO+— 0,001 Q. 0004+ O, 002
RE 0. 004+ 0,001 O, 0832+ 0. 010
SR Q. 0%1+—  Q,005 0. 524+— (0. 032%
Y Q.010+— 0,002 0, 0L48+— 0,014
AR 0.0%4+—  Q.010 Q.247+— 0,063
M 0. 011+=  0O.00A Q.072+=  0.040
FLi 0,004+~ 0,005 0,028+— 0,031
AG 0. O0=+— 0.007 0,021 +— 0. 044
Ch 0,016+~ 0,010 0,100+=  0O,0&64
InN O, QO0D+— D.012 Q. 0004~ Q.07S
=N 0,021+= 0,015 0.123+= 0,025
ZH 0,214+~ 0,041 S.224+—= O, 39E
BA 0,404+- Q,077 2.5924=  0.472
LA O, O0O0+— . 10w 0O, ODO+— 0,702

HiS O, Q0O0+— 0. 005 O, 000+— 0,021

FE O.029+—=  0O.005 O.18k+— O, 029

142

NO. 5A

FERZENT

14, 371+-
24,459+~

Q. bltat—
L A4ZE+—
Q0.044+—
1,27

1. 2E

0. 250
0.
Q.0
Q.047+—-

2L AT~
Q.Q874—-
0.0z

0. 0O

0.
Q0.074+~
Q. 035 +-
O, O0O0+—~
L0054~
0,122+
0,014+~
Q.07 9+~
0. 014+
Q. 00,+—
Q. 0054—
Q.02+~
O, OO0+~
0.0320+—
1.131 4~
Q, SSb4+—
O, 000+—

0. O00+—

0,042+~

0,240
1.242
0.1
O.1%0
Q,042
0,071
O, O0=4
0. 054
0,012
0. 004
0. 004

- 3. 444

G004
Q. 002
O, 00%
0, QD3
O, 004
O, 002
0., 00
0O, 00
0. 00
0,002
0.014
Q. 002
0,007
Q.010
0.0LlE
0.017
O.022
0.0z
.11z
0. 15%
O, 007

O, 007



SAMFLE ID: EDDYSTONE/COAL-FIRED POWER PLANT - TEST NO. 5B
SIZE:
ANALY=ZIS ID: CCO2S - Nuclepore

FARTICLE

BUILD
EXFLOZED
MAzEe

ELEMENT

AL

RE
=R

VA
M
FD
Al
co
IN
SN
ZR
BA
LA
HiG
FE

iIF AT EDGES

AREA: é&.

UG /CMzZ

42,314+~
bu._q4+—

27.

. 70L&+~
1.n11+-
Q. 304+—-
4,297+~
4, 527 +-—
Z2.743+—
Q.177+-
0,159+~-
0. 135+-
P4I+—
0. 1054+~
0.076&+-
Q.1351+-
Q.05&6+—
0,118+~
0.010+~
D 024+4-
0. 040+~
0.473+
0.050+—
0.071+~-
Q.062+—
O, Q00+~
0, OOO0+—
0. Q00+-—
Q. 000+~
0. 000+-
0. 1”7+-
0- ot vt " e
0. Q00+~
Q. 000+~
Q. 020+~

4z
1595

'-'-
(:) .
0

(o

217
4=
150

113

0, 024

0.
0.
0
0.
Q.
0.
1.
Q.
C.
Q.

ey
s el "t

e e T
--F'

. 1 'J/-"

021
010
00z
4=z
Q07
004
o0

0.004

Q.
c)l

Q0%
Qo

U.OD7

0

Q.
0.
Q.
o
0.

. 004
025
ale bt
021
013

010

014

0.01%

0.
0
Q.
Q.
0.
Q.
Q.

0z2

027

0o
1-' =
1972
QO
Q%

SRIARE CM
MICROGRAMS

10

UG/FILTER

272,07+~
s, 1254 -

4,551+~
11.46246+—
1,965+~

27.3584+—
2Y. 451+~

13,927 +-
1,127+~
1,017+~
Q. 265+

177,425+~

Q. LEL4+~
Q. 457+~
0O, PES+—
0, 2532+-
0., 75%+—
Q.01+~

e 151+

U.E?’+—

Y =F
C.“°U+-

457 +—
0.401+—
0., O00+—
0.000+-
Q. 000+~
Q. 000+—
Q. 0O00+—
1,179+
4, O0Flt—
Q002+
Q. Q00+~
0.S12+-

143

14,232

—_—
22,384

Q.61
Q. 740

Q.233
1.4320

1.525

0, 99
0.135

0.014
0,044
0.024
0.14a1
Q.0z22
0.1324
O.021
0.0:4
0,090
0.125
0.14%
0.175
O, 372
0.3254
1' p
u QS0

Q. Q4O

)

1=,

Z1.

FERCENT

PR+~ D
PED+~ 1

717
127

0.227+=
0,552+~

Q.

04 i+ —
Sl —

L0
DJ
Q. =
0. Q054—

6.013+~

. 155~
_,u1ﬁ+-
0,024~
Q.020+—
0,000+
Q. 000+~
0. 000+~
0O, 000+—
Q. Q00+~
0. 0LQ+~
Q.20%5+—
Q. 000+~
Q. QOO+—
0.026+—

0,042
O, Oz
0.012
L0722
0. O77
0,050
Q.007
0,002
Q. 00z
0.8£3
0.002
O, Q02
Q.00
0.001
C) . 003
L 001
0. 002
Q.001
0. 0032
0,002
0.007
. 004
Q.002
0.00%
Q0. 00&
Q.007
0,00
0.01%
Q.045%
0. 062
Q. 002
O, 002



SAMFLE ID: EDDYSTONE/COAL-FIRED POWER PLANT - TEST

FARTICLE
ANALY=ZIZ=

EXFOZED
MAZs:

ELEMENT

Al

P

-
ko
ZA
TI
VvV

R
M
FE
NI
(|
P4
GA
Az
TE
BR
RE

Y
ZR
M
FL
Al
Cco
IN
SN
EA
LA
Hi3
FE

S1ZE: F
ID:

AREA:

AF141

- Teflon

& 42

20 L+—

LG/ CME

7o122+-
11,0458+~
Q.254+—-
2.163+-
0,025+~
O, S460+—
Q. S7%+—
Q. 240+~
LO1Z+—
Q23+-
O1%+—
LES4—-
0.020+-
0,015+~
Q. 023+=
Q.012+-
Q.041+~-
0, 02T+—
O, 000+~
0O, O0Z+—
Q. QE2+—
Q. 007+~
Q.057+—
0,008 4=
0.021+-
0.015+-
Q.00Z2+—
0.012+~
Q.029+—
1.027+—
0. 000+—
Q. 000+~
Q. 000+—
Q.02+~

—_
)

Nk

[
L]

0,321
0.S07
Q.05
O.111
0.027
Q.02
Q. 042
0.027
0. 00
Q. Q02
0.00z
0.171
0.002
Q.002
0.002
0.001
O.004
Q.00z
Q. 005
0,002
0,004
0.002
0.010
Q. 00~
0. 004
QO.00=
0.010
0.012
D.014
0.071
0.077
0.115
0,004
0,004

SOUARE

M
10

UG/FILTER

45,7327 +-
70.729+-
2.275+-—
ICIR = R
0. 160+—
2. 995+~
ST e+—
2,307+~
Q. 07E+-
Ve 21 0+—
1Z20+—~
LSL+—

Ce D
.

)

'
.

ta
[]

— -~
bad

S O
0. 121 +-
0.074+-
Q.26+~
Q. l1E0+—
O 000+~
0.017+-
0.405+-
0O, 044L+—
Q. 267+~
0,035 +-
0,124+~
0.0%97+~-
cQlé+—
L0214+~
250+
&, &QE+—
0. 000+—
O, 000+—
0.000+~
0.,14Z2+-

oy
-

0
0
0

144

1294=

2.
Q.
0
Q.
G,
0.
Q.
Q.
0.
Q.
1.
O.
Q.
Q.
G,
Q.
Q.
0.
Q.
0.
Q.
Q.
Q.
Q.
Q.
0.
0.
0.
Q.
0.
0.
0.
Q.

MICROGRAME

127

o f ]

41k

L7110

171
127
274
174
051
017
a1z
Qe
015
012
016
QO
Q2%
01z

03

"
S

010

QZ
014
0&4
040
Q=
0%l
044
0E
10z
45w
473,
724
el

02

NO. 5B

FERIZENT

14, 785+-
PEICIES DL S
0,745+~
4.544+—
0.052+—
1.177+-
1,214+~
Q. 754+~
0,025+~
Q. 0&Y+—
O, 02—
7.742+~
0.04872+~
O, 0= 74—
D, 05 %+~
0,024+
Q. 027 +-—
Q.05+~
QL O0O0+—
Q, 00L+—
0.1228+—
0.015+—
O. 1204~
O0.011+-
0.044+—-
O, Q0224+~
Q. 005+~
0,027 +—
O.02Z+—
2. 1462+—
Q. 000+-
O, OO0+~
Q. 000+4—

0. 044+~

0, 2%
1.:
R e
Q0. 276
0. 00~
0072
G, O
Q. 062
0.017
0O, Q0A
0,004
0,440
0O, Q0%
0, 004
0. 005
O, Q0=
. O0OF
O, 005
0.011
0,002
0, OO
0. 00%
0,021
0.013
0.012
0.017
0.021
0.024
0,025
Q. 1464
G.1le2
G0.241
0. 003

O, 009

251




SAMFLE ID: EDDYSTONE/COAL-FIRED POWER PLANT - TEST NO. 6A

FARTICLE
ANALYSIS

SIZE:
ID:

AZO1Z - Teflon

DEFQSIT BUILT UP AT FPERIMETER

EXFOSED
MASS:

ELEMENT

AL
Sl
P

cL
K
oA
TI
Vv

R
MK
FE
NI
i
ZN
3R
A=
SE
ER
RE
SR
Y

IR
Mo
FD
AG
(]
IN
=N
SH
BA
LA
HG
PE

AREA:

Lz/7oMz

O.767+=
1.2812+—
Q.252+—
B RETH—
4,151+~
27534
0. 123+—
G.1414+~
L1264+~

2/:-' a 2':"'_)*'—

0, O2S+—
Q0. 075+—
O, 123+=—
Q. 053+~
0,101+~
C.012+~-
0. 000+—
0. 0=4+~
Q. 440+—
0,044+~
Q.00+~
0.027+~
0.00%+~—
QL O0S+—
0. 000+~
0.022+-
0.031+-
Q.097+=—
0.270+-
Q.07+~
Q. 000+—
Q. 0&2+—-

6.42
1773+~

0.017
Q.00%
Q.007
1.5&2
0.007
0. 005
C.00=
Q. 004
0. 00s
Q.00
0,005
0,002
.02z
0. 0048
0.01%
0.010
0. 00
0.012
0.014
0.01%
0.022
0.047
0.110
0.141
0.007

O, 00

1

251,825+~
405, SOZ3+—
4 [ ] ‘338+—

1 20—

SDIARE CM

0O MICROGRAMS

UG/FILTER

[y
.
oo oo
—
—
+
[

Q.L47+-
Q. 0O20+—
O.000+-
Q.217+-

Q. AZ5+=—-
Q. 170C+~-
0.055+-
0.0332+~—
Q. 0Q0+—
0.141+~-
Q.177+-
0. &3+~
1.735+—
0,467+~
0. 000+~
0.424+—

145

12,075
20,922
1.0354
0.7%%
Q.226
1,33
1.4046
Q.922
0.107
0,054
0.04%
2,730
0,042
0,024
Q.030
Q. Q2s
Q. 030
0,012
O, 022
Q.020
0.150
O, 022
Q.12
0. 0&z
Q. 0%0
0.07%
Q. 104
0. 115
0.140
Q.20
O.704
1.031
0.044
Q.051

FERCENT

14, 205+-

B Lo B =2 Ao’
PR e

0.27%+—
0. 54+~
0. 102+~
1.4246+-
1.514+~
1.002+~
Q.0LA+—
O.0%1+—-
0O.044L+—

0,027 +—
O 045+—
0.021+-—
Q.02 k+—
0. 005+~
Q. O00+—
Q.012+—
Q. 159+-
D.0146+—
0,025+~
0.010+-
Q. 003+~
0. 002+—
Q. 000+-
0. 002+~
0.011+-
Q.06+~
0. OPE+—
0. 02 t4—
O, 000+—~
0. 0Z5+-

0.74=2
1.121
0. 060
O.042
0.012
0.07&
O, 080
0,033
0. 00k
O, Q0=
0.424
.00
0. 002
G003z
000z
0. 003
0O.001
0,002
0. 001
0, 00w
0,002
0.007
Q. 0048
0,002
0. 004
0. 00A
O.004
0,008
0.017
0,040
0,053
Q.00%
GO0



ZAMPLE IL: EDDYSTONE/COAL-FIRED POWER PLANT - TEST NO. 6A
FARTICLE =IZE: F

ANALYSIZ ID: AF14Z - Teflon

RUILD UFP AT EDNGES

EXFOZEDL AREA:C &.47 SOUARE CM

MAZS S 431+ 10 MICROGRAMZ

ELEMENT UG /CMe UG/FILTER FERCENT

AL 11.9%4+-—
E'I 1:37 :’."34"'—
F 0,474+~

77.001+- 32.544 1
117.065+— 3,249 2
OS5+~  0.5%7 {

]

BT 0,73
L S2T+— 1,172
J.LEE+—= 0,114

o
0

Hh)ﬁ:wiﬁ‘

O

= 2.522+- 0.1 14.220+- 0,213 FL30S+— 0,130

i BRN Y I 4]
[}

cL 0.072+— 0O, 0. 42%+— 0.201 0.0%4+- 0,041
K O, 972+—- 0,047 . 404+— QL. 215 1,204+~ 0,067
[ 0, 244+ 0. 052 o QEZT+— Q.37 {, 2354~ O, 020
TI Q0. 740+= 0, Q325 4.,730+-  0.227 Q.FETH—~ Q,050

\V O, 0461+~ Q. 00% Q. 290+— 0. 0O=5 O, 07%+— 0O.007

-k O, 044 4~ 0. Q0= O, 208 +— 0,020 O.052+— 0,004

MM 0O, 032+—  0.002 O.20%+= 3,014 O.04Z+— O,003

FE &.474+— Q. 200 41,702+~ 1,924 2.4%1+— 0.422

NI 0.027+=  0.003 Q,240+—  Q.021 O.047+- 0,004
cu 0,025+~ 0.002 0. 1504+~ 0.01% O.0=214+— O.002

N 0. 0524~ 0. 0048 O, 359+— .02 O, 07+~ O, 005

CA Q.O0Z1+- 0. 00% Q.12 +=— 0,012 Q. 027+~ O, 002

as Q. QLT +— Q. 005 Q. Z95+— 0.0z20 Q.51 += 0,008
SE O, QT%+— Q.00 Q177 +— 0.014 Q. 024+— 0,003

BER O, 000+~ O, 005 . O00+= O, 0372 O, QCO+— 0,007
FE O, 007 +— O, 00 O, 0485+~ Q. 010 O, 0094+~ O, 002
SR O, 0%5+= 0,005 Q. &0%+— Q0324 Q. 124+— Q.007
Y 0.011+= 0,002 O.067+— 0,014 G.014+— 0,002
IR 0.052+—- 0.010 0. 372+= 0,045 Q.07&+= OD.0O132
M 0.005+— 0,004 Q.02%+—=  0.040 0. 006E+— 0O, OO0
PO 0. 007 +— 0. 00% Q.045+~ (I Q.010+~ 0O, 007
AG Q.017+—  Q,002 0.1028+— 0,051 0.022+~ 0,010
oo 0.00%9+~ Q.010 0.052+=  O.0Q4E Q. 01Z+— Q0,013
IN 0.000+— 0,012 Q. 000+~ 0,022 Q.Q00+— 0,017
TN 0.000+— 0.015 Q. 000+~ Q.02 D.000+—- 0,020
B Q0.705+=  0.0&4 S.2807+—- 0Q.422 1.1232+- 0,05%
B4 Q.000+~ 0,075 0.000+—- 0,420 0. 000+— 0,093
LA 0.000+= 0.110 0.0004+—=  Q,70% 0,000+— 0,144
i 0, 000+~ 0,004 0. 000+— 0, O3 Q. 000+— O, 004

FE 0.022+— 0,003 0179+ 0,029 0. 024+— 0,004

146



SAMFLE ID: EDDYSTONE/COAL-FIRED POWER PLANT - TEST NO. 6B
FARTICLE ZIZE: C

ANALYZIZ ID: CCOS4 - Nuclepore

BUILD P AT EDGES

EXFJZED AREA: 4.42 SENIARE CM

MASS: 2055+—- 10 MIZROGRAMS

ELEMENT Us/zM2 . UG/FILTER FERZENT
|

AL 44 ,4Q%3+=— 2,270 2Z25.103+- 14.574 FLR714- 0,712
=1 70,6714~ Z,A05 452,703+~ 230147 ZZ.Q73+- 1,131
F D.7114— 0,150 4,565 +— Q.44 Q. 202+— D.047
s 2,029+-— 0,131 12.024+-  0Q.240 0,424+~ 0,041
oL Q. 312+—  0D,02% 2.001+- 0,250 0,097+~ 0,012
K 4, L5304~ O, 2327 2F.728+—  1.527 1.444+- 0,075
A 4, 732+—  0O,24%= 20.701+-  1.527% 1.474+- 0,072
TI 2.2414= 0,147 20,810+~ 1,072 1.0132+--0,032
Y 0.235+=  0.0Z0 1.911+- O.124 G074+~ O, 004
CR 0.15%4+- 0,010 Q,99%+- 0,041 O, 042+ O, 003
MM 0.147+= 0,003 O.942+= 0,055 O, 04b+=— O, 0
FE 20,001+~ LS2T 192.4604+—- T, 355 (1,

NI O.1144+= 0,003 0,729+~ 0,047 O, D35+— 0,002
CLl 0O.07%4+— 0. 004 Q.50+  O.0324 Q. 025+~ 0,00

N O, 152+— Q. 007 Q. YE2+— O,04D 0O.,0454+—- 0,003

GA Q.0&6S4+~— 0,005 0.414+= 0,030 0.020+- 0,001
Az 0.1153+=  0.00% 0.73%+=  0.057 0,03&+= Q003

= D 3T 0+~

s O, 00%4+—  Q,00Z Q. 0S8+~ 0,014 G.0024+— O,001

ER 0.0Z5+-  0.007 0.157+-  0.04& 0.003+= 0,002
RE 0.04%5+- 0,004 Q.290+- 0,025 Q.014+— 0,001
SR Q.47 7+—  0.024 1?04+~ Q. 147 0.155+- 0,002
Y 0.052+—=  D,.00% Q.23+~ Q.03=2Z 0.01&+~ 0,002
R Q. 0924+-  (0.022 Q.A00+- 0,135 O, 0Z%+= 0,007
M O,Q74L+—-  O,013 Q.437+— Q.23 0.024+- 0,004
Fo Q,.007+—- 0Q.010 0O.0444+—- 0,044 0O,002+- 0,002
AG Q,.000+- 0,014 Q.000+— 0Q,Q02% Q. Q00+—- Q,0Q4
ch O, 013+=  0.0Z0 O.02%+— 0,120 O.004+— O, Q04
IN Q.001+~ 0,022 0.003+— ©,143% Q.doo+— O, Q07
SN O.000+- 0.027 Q.000+- ©,174 D.Qoo+— O, 00
=34 0.129+- 0.057 O.270+- 0,364 0,043+~ 0,01%
BA 0,424+~ 0.129 2.785+= 0,227 0. 125+= 0,040
A 0.024+— 0,194 Q0,542+~ . 245 0,026+=- 0. 0&1
HiG 0,000+~  0O,00% Q. 000+~ 0,053 0. 000+~
FE C.071+—- 0.0Q10 Q. S22+= 0,063 0,028+
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SAMFLE ID: EDDYSTONE/COAL-FIRED POWER PLANT - TEST NO. 68

FARTICLE
ANALYZIZ

EXFOSED
MA=s e

ELEMENT

=

CHODOFT O MDD
— D .

FA
M
FL
AG
ch
IN
=N
ZB
BA
LA
Hi
FE

SIZE: F
I

AREA:

LG/oMz

boTZI+-
10,475+~
0,227 +—
2. 430+~
Q. 001+~
0. 541 +—
Q. S70+—
0.444+—-
0. 0482+~
O.021+—
Q,.01%4—
I VACE
0.012+—
0.014+-
Q0,042+~
0.011+-
0,08, +—
Q.027+-—
O, 000+~
0, Q02 +—
Q. 052+~
O, 004+—
Q. 000+—
0,001+~
0.010+~
Q. 007+~
0,021+~
0O, 0124+-
0.011+-
1.040+-
Q. 000+~

Q. 000+~

Q. OOO+—
O.02E+-

L. 42

1L+~

AF14% - Teflon

. .
H

D OO
o)
3OS QD e
DR NSIN |

(&
.
—
5
\

L 02D
0,02%
0.044

Q.02

o i i

0. 004
0. 0073

<

0,002
0.171
Q.002Z
O, 002
0,00z
0.00z
0.004
0.002
O, Q02
0. 002
0. 004
O, 002
Q.010
0.007
0,006
0. 00
0,01z
0.014
0,017
0.074
0,032
0.127
0,004
0. 005

SHUARE
10

M

MICROGRAMS

HG/FILTER

3,797+~

&7 .24kt~

2.lb&1+~

15, 5%9+—

Q.00+~
ISR
. 7SS+~
.50+~
0,271+~
0200+~
0,122+~

ZR.ST T+

0. 1132+~
Q.092+-~
Q.26+~
0,07 44~
O, 273+~
0, 175+—~
0O, 000+~
0,014+~
O, 22+
0, 025+~
O, 000+~
Q.007+~
0,062+~
Q. 0446+~
0. 12324~
0. O7 4=
0.070+~
Lo S0A+~

0. 000+~
O, 000+~
Q, OO0 4=

0. 170+~

148

0.12%

0157
0. 2E2

0.140
0.0
0.014
0.012
1. 094
0.014
0. 012
0. 020
0.010
0.027
0.014
Q.01%
0. 011
O.0232
Q0.015
Q.07
0.04%
0,028
0. 0%z
0.074&
0.0z
0.107
0.47%5
Q.529
O.214
0. 025

0,021

FERCENT

3
LX)

|:r_~ [
i
+
|

H
£
B
(OO
¥
i

O, 00T+—
i.
{.200+—
0. PO+~
0. OSk+—

AR Aol
Q. O5L+—
O, O te—

. 0274+~
Q. QP o4—
Q. 055+~
Q. 000C+—
0, 004+~
0. 105+~
0., 000+—-
O.000+—
O.002+=—
0. 020+—
0O.015+-
0.04842+—
0.0Z5+—
Q. 0Z2+—
2 157+=
O, 000+—
0. 000+—
O.QQQ+—

0. 054+—

']
L]

Iy}
—

SO
no~d

—~
.

—
Y e Ny

—

!
.

be

0.060
0.070
O, 097
Q. 052
O, OO
0. 0O0A
0,004
0,420
O, 00%
Q. 004
O, 007
0,00z
0, 00%
O, 005
0, 004
Q. 00z
O, 002
O, 005
0.0:21
0.014
0.012
0.017
0.0z24
O,02=2
Q.0z24
0. 145
0,162
0259
0, 00=
0D.010



SAMFLE ILO: EDDYSTONE/COAL-FIRED POWER PLANT - FIELD BLANK
FPARTICLE =IZE:

ANALYZIZ ID: aco79 - Teflon

FIELD BLANIE
EXFOSED AREA:

4. 42 SQUARE M

LEMENT G/ CM2 WG/FILTER

O.0%1+— 0,057
G, QOS+— 0,053
0.000+~  G,.024
O, 000+~ Q. 128
Q.089+~ 0.04%
Q. 000+—= 0,012
0.000+~  0.012
0.000+= 0,007
Q. 000+~ O, 008
0,007+~ 0,007
Q. 000+~ O, 002
0,025 +—- O, 020
Q.0114+= O, 0=
Q. 00+—= O, 002
OQ.000+= O, 004
0000+~  (0.005

0.012
Q. 00
0. 004
O, 020
0.007
Q. 002
Q. 002
0.001
0,001
0.001
0,001
0,002
0,0CG1
0.001
O.001
O.001

al Q. 005 +—-
=1 0.001+—
F 0. 000+~
= Q. O0O0+—
oL 0.014+-
- 0. Q00+—
A G OO0+~
TI G. 000+~
v O, 000+—
R 0,001+~
MM Q. 00C+—
FE 0, 0Q&A+—
NI 0,002 +—
(N O.001+-

IN QL. 0O0O0+—
534 O OO0+~

= 0, 00C+— 0. 003 0. 000+—~ OD.,01=

0,007
0. 009
0.011
0.014
O0.014
0. Q70
0,04z
Q.04%
0.04&4
C. 027
0,094

= 0. 000+—
ER Q. 000+~
RE Q.00 +—
=R 0. 000+—
Y O, G000+~
-

s

0,001
0,001
Q. Q02
0,002
Q0. 003
0.011
Q.00
0.007
Q.010
0.0132
0.01%5

0. 000+—
0, 000+—
0,012+~
0. D00+~
O, Q00+~
Q0. 000+—
Q. 000+~
Q. 0235+—
0. 000+~
0.217+~
0.000+~—

R Q. 000+~
M QL 000+~
R O, Q0,+—
Al 0. O00+—
ch Q. 0n4+—
IN 0. Q00+—

FE

Q. 000+~
0. 000+—
O, 1004—
Q. 125+-
O, 000+~
O, 008+~

0.132
0.002
Q.005

Q. 000+—
0. 000+~
Q. &40+~
0. 205+~-
Q. 000+~
0,025+~
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0.11%
0.210
0.544
0.247
0.0132
0. 0320



SAMFLE ID: EDDYSTONE/COAL-FIRED POWER PLANT - FIELD BLANK
FARTICLE SIZE: F

AMNALYSIS ID: AFZ44 - Teflon

FIELD BLANK

EXFIZED AREA: £.42 SRLARE CM

ELEMENT LiS/CM2 : S /FILTER

AL 0.011+= 0.010 Q.02+~ 0,047
=1 O.023+= 0,007 0.14%+= Q.04%
F 0,001+~ 0.003 0. Q0=+~ 0,021
= Q,02%+-  0.014 O, 183+=- 0,027
oL O, 000+ 0,004 Ge OOC+— O, O3
k. Q,0Q0+=  0,Q03 0.002+- Q. 017
CA O.000+= 0,002 0., 000+~ Q. 010
TI 0.000+= 0,001 Q. 0004+- 0,007
v Q. 001 +— 0.001 000+ =- O.004
CFE N.001+—  0.001 O 004+~ 0,007
MM 0. 000+~  O.001 0.000+- O, 005
FE Oy OO T4 Q. 003 O, QZ0+— O, 020
NI 0., 003+— 0.001 0,01 A+— 0., 00Oz
i Q.001+-~  0.001 O.008+= O, 005

ZN O, OO0+— 0.001 O.002+— . Q0Os
GA 0.001+— 0Q.001 Q,00%+— O, Q0%
= Q. 001+=— 0,003 O0.0084~ 0O, 017
= O, 001 +=— Q.001 Q. O010+— Q. 008
ER 0, 000+—- 0,001 0.000+=  0O,00%
RE 0, 000+—  Q,002 O, 000+- 0,011
=R O, 000+= 0,002 0, 000+= ©.014
Y Q.00Q00+— Q. 002 O, 001+~ Q015
IR O.000+- 0,010 0. 000+— O, O~A
M 0.Q0Z+-  Q,007 0. Q15+=- 0,047
FI Q,004+= 0,004 Q.O27+= Q. 027
A 0,000+~ 0O, 007 0.000+=  O.0&0
(e Q,012+—= Q.012 0Q.Q22+= 0,072
IN 0.01%+- 0,015 0.0%4+= Q075
SN Q.Q07+- 0,017 0.042+- Q. 112
] 0.037+= 0,021 0,237+~ 0.201
BA 0.022+= 0,022 Q.SAS+= 0,525

LA 0, 29%+= 0,120 1.276+~  OQ,225

S 0. 000+— O, 002 0,001 +-— O.015
FE Q. 000+~ 0,004 O.00%+= 0O, 02

Wl
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TAMFLE IDI: EDDYSTONE/COAL-FIRED POWER PLANT - FIELD BLANK
FARTICLE ZIZE:

ANALYZIZ ID: CC124 - Nuclepore

FIELD ELANE

EXFIJSED AREA: &.42 SHUARE CM

ELEMENT S /CcM2 . IMG/FILTER

AL 0.002+—  0.025 0.01&+~= 0,141

=1 0.022+- 0,012 0.141+= 0,125
F 0.000+— 0,010 Q.000+— 0O, 0&2
= 0.000+=- 0,022 0.000+- 0,144
oL Q. 000+~ 0,007 Q.000+-  0O,05%
k. Q.001+—~ 0,002 0,Q07+—  O,0Z20
=A 0. 000+= 0,002 0.000+~  0.014
TI 0,000+— 0,001 0. 000+~ 0,007
Vv Q.0014=~ 0,001 Q. 005+=— 0. 004
CR O, 000+-~  O,.00%2 Q.,000+-= Q,.011
MN 0.Q00+- 0,001 0.0004+— Q010
FE Q.05+~ 0,004 Q.021+—  0O.QZ5
NI 0.001+- 0.001 0.004+= 0. 00
(| O.L000+-  Q,00% Q, 000+~ 0,010
IN 0.001+= 0.001 0. 00S+—  C.007
GA 0,000+~ 0,001 QL0002+ 0,004
= D.00&+—  O.004 0. 023 0.02%
=E O, 000+— 0,002 Q.000+— 0,010
BER L 0.00%+=- 0,002 0.0231+-  0.01%
RE Q. 000+—= 0,002 O.000+— 0,015
=R Q.000+—  O.003 Q.000+— 0,01%
Y Q.001+=- 0,002 0.003+~ 0,022
ZR 0.000+— 0.014 Q.000+~ O, 05w
M Q.000+- 0,011 0.000+— 0,043
[ 0. 007+=  0.00% 0.04Z2+~ 0,05%
AG 0.014+= Q012 Q.103+— 0,074
] Q.005+~ 0,012 Q. O0Z204+—- 0.114
IN Q.000+=  O.020 0.000+—- 0,124
=N 0.000+— 0.024 0.000+- 0,154
£ Q.032&+— 0,045 Q.22%+— 0.2%1

EBA 0.11&6+— 0Q.111 Q.747+—- 0.712
LA 0.070+= 0.174 0,450+— 1.117
HG Q,001+—- 0,002 O.004+— 0O.017
FE 0. 000+=  Q,004 0,000+—  0.041
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SAMELE I1D: SCHUYLKILL/OIL-FIRED POWER PLANT - TEST

FARTICLE
ANGSLYZ IS

EXFOZED
MAZ.I:

ELEMENT

D
—

s

S oA T TN
— I

ZR
MN
FE
N1
120l
N
GA

SI1ZE:

ID: ACoO1=z - Teflon

AREA:

G/7CcmMz

O, 705+~
1.2910+-
Q.02+~
0. S0T+—
QO+ -

Q. 02S+—

0.141+=-
0,027+~
Q. 0AL+—
0. QOO0+~
O.000+—~
0. Q00O+~
Q01 +—
QOO0 +—
007 +—

DS
. =

!
»

~
llv -
-

-

e QOO0+~

Q. QOk+—
0O, 000+~

Q.02 4+—
(:),(' 2

O,023+—

0. 000+~—

O, O0O0+—

O, 045 +—

L. AZ

0.
0,002
0,00
0,010
O, QOs

- C) (:l C) -+ —
OO0+—

12O +—

0, 023+—
O, OZS+—

0,057
0. 104
0,050
0. 1432
Q.04
[

0,040
0. 004

.01
0,004
0.¢
0,020

.

0.0z
0,007
0.011
0,001
Q.00
G0Nl

001

=
o

0,00

O. 00

0,012
0.014
0,017
0,022
O, Q20

0. 1264
O, Q02
0.014

SHUARE
47+~

oM

MICROGRAME

UG /FILTER

TEE+-
A L=
TZE+-
L
QOO +—
lel+—
242 4—
LT+
LT

1A +—

A0y +—
QOO+—
QOO+—
OO0 +=—
OO0 &+~

OO0+—
Q42+~
QOO+—~
O0Q+—

OQ0+—

2246+
000 +—
OOQ+—
27 &+

152

NO. TA

1.07&+~
LSl+—
QDO+~

e

>

NN

> 8 l"

X
L oa N
+

H

—

o~
]
'

-~
.

O77 =~
21284
1.2847+-
1,144+~

Q. 0004~

0,000+~
0. 000+~
0,01+~
Q. 000+
Q0,027+~
0, 000+—
0. 000+~-
O, 000+~
O, 075+—
0. Q00+~
Q.21Y+—
Q.29 74—
O, 203+~
Q, S00+-—-
O, 4,L3+—
Q. 000+~
O, O00+—

O

O, 128
G.oEz

-~

0.
(N
0,

Q)

QL2
0.
0.

()

0.
0.
0O,
G.
O.021
0.124
0,092
0,077
D111
Q.172

Q.202

Q.22
0.427
1, QON&
1,452
0O, 021
O.214A



SAMPLE ID:
FARTILCLE
ANALYSIZ

EXFOZED
MAZS:

ELEMENT

o D
—~ [

(W]

=

R
MM
FE
NI
(]
IN
A
atet
SE
ER
RE

ZR
M
FLi
A
oo
IN
N
SR
EBA
LA
HIG
FE

=IZE: F

I0: AF144 - Teflon

AREA:

UG/7oMz

o B10+—
Q. 000+—
0,297+~
e S
0. 12464+
2. 07 24~
O, 07 24—
0O, 0435+ —
2,455+~
S.017+-
0.112+—
1,020+~
Q. 0154—
0.028+—
Q. QO0+—
0. 005+~
O, 000+—
0. 025+—
0. 002+~
Q. 000+—
Q.254+—
Q.0Q07+—
Q0. 013+-
O 000+-
0.015+-
Q. Q025+~
0, 1323+-
Q. 295+—
Q. 260+—
0. 00%5+—
1.277+—

&.42

S01+-

SCHUYLKILL/QIL-FIRED

0.127
0.211

0. 012
0.11%
0. 013
0, 0%7
0,013
0. 003
0.117
O.12%
0.010
0,051
0.004
0.014
Q.002
0,002
Q. 002
0,002
O, 004
0,01z
Q0. 013
0. 007
0,010
0.014
0.014
0. 013
0,040
0. 072
0.121
Q. 002
Q.05

SHUARE CM

10 MICROGRAMSE

WWEG/FILTER

164,287 6+—

29, Q09T+

2. 247+~

100,214+~

O.000+~
1.%0%+-
14,007+~
Q. 270+~
T.3211+-
0.471+—
Q.20+~
15.974+-
1%, 2e8+—-
O, 7460+—
PO L
0.11%3+—
O, 132+-
O, 000+—
O, 050+~
O, 000+-
0.226+~
O, 012+~
0. 000 +=—
1. 4629+—
Q. 045+—
0,051 +—
Q. 000+~
0., Q0VéE+—
O.17%+=
1.207+-~
Z.5244—
1.672+—
0,032+~

=l L P

153

0,021
0.e21
Q. 027
0.0z

0.74%

0,2

0.06%
0.224
Q.0z4
O, Q=%
Q.014
0.01%
0,012
€, 020
0,022
O, 075
Q. 0¥y
0.044
Q. Q&7
O, Oz
Q. 100
0.11%
Q.25
0.2%21
0,242
0,020
0.417

POWER PLANT - TEST NO. 1A

FERCENT

21074

2 415+
O, 075+~

O, Seb+—

D.014+~
O.01%+-
0,000+~
O, 004+—
0. 000+~
0O, 02+~
O, 002+—
0,000+~
Q. 20%2+—
0. 005+-
0.0104+—
0. 0004~
Q.012+-
Q022+~
0. 151+~
0.214+=
0. 2079+=
0,008+~
1,103+~

0.10%
0.17%
0,127
Q. &0
. 144
Q.015
Q. 0Ove
0,010
G. 020
0.011
Cr, OO
0,07
O.115
O, OO
C.042
O, 003
0.1l
0. 002
0,002
O.00Z

-

Q. 003
O, 003
O, 009
0013
0O, 004
O, 003
0.011
0.012
0,013
Q.022
0.074
0.10%
O, 002

0.0%4



ZAMFLE ID: SCHUYLKILL/OIL-FIRED POWER PLANT - TEST NO. 2A
FPARTICLE SIZE:
ANALYSIS ID: AZ0o14 - Teflon

EXFOZED AREA: &, 42 SHRLUARE CM
MAZTE 20+= 10 MICROGRAME

ELEMENT AR . LG/FILTER FERCENT

14,041+~

B Tkt

ailte

0,447 +=  (Q.041 Z2.271+= O,

O, 922+- O, O&E I el R 0.

A
o

o

-
NS

) 47z
F 0. Q0323 0.274+= 0,210 1.22%+= 1,212
= C : 0.117 Z.06Z+=  0.7SC 10.114+- &.15%
e Co O00+= O, 0232 O, 000+~ O, 120 O, O00+— O, 231
b Q, OO +— O, OO 0, O0S0O+- O, O30 G, 24L4+—

[
T

270+-= 0.0Z4 1.7248+— 0,
Q=7 += 0.004 O, 23— Q.
D, 053 +—- 0,012 0.241+—  0.075
OOz — O, 00 Q. QT2+~ Q.017
M O.001+—=  0O,001 O.00L+=  O,010
E Q.124+- 0,012 Q.722+-= 0,117
NI 0.07Z+- 0,017 Q.48+ O.111

QL 005 0, e~ Q. 0Z20
0,007 . 044
54 O.00Z2+=  Q,001 Q. 002

0.03Z2

= 0. 0O0E+— 0,005

L. 424+

Fa o
0

_{
—

<

(!
on
fe)
.

O.04%
1.227

QO.0&1
Q.17
= O, QO0+- 0O.001 Q. 007 O0,.01%4+— O, 0=5

EBER O, O00+~— O, 002

O, 010 O, 005+— O, 04

R Q, OO0+— €y, 00> O, 000+— 0. 012 0. 000+— O, Q57

= O, O0O7+=— Q.002 0, 0434~ 0,015 0,2054+— O.127

Y O, 000+— 0. 00z 0., 000+ 0,017 O, O00+— O, 055
PAS O.00%+- 0,011 Q.02Y+~ 0,072 O.14Z%+= 0,332
M O, O0Q+— O, 00 0, OO0+~ O, 054 0. 000+— 0,265
F L 0.00Z+— 0,004 Q.015+— 0.04Z 0.074+—= 0,204
Al O, O00+— 0,010 GO.000+= Q. O, 0004+— O, 202

-0 0,022+~ 0.014 QO 120+— Q.
IN Q. 0.015 O0.097+-  0.0%

O.25304+— 0,410
O, 847 +— O, 523

SN 0. 0.01% 0.210+— 0,12 1.027+= 0,724
=R Q.021+— 0.0=& 0.127+= 0.2

Q. 6&%+= 1,135
BA 0,000+~ 0O, 0357 0. 000+— O, 0,000+— 2,202
LA O, 04%+- 0,122 0.3213+= 0Q.227 1,932+~ 4.40%

HiG O, 000+— 0,002 0. 000+- 0,014 0. O00+=— O, QL

FE Q.014+— 0. 00% O, 10%5+=  O,0k1 O.515+— O.290
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SAMFLE IDs
FARTICLE

ANALYSIZ

EXFOSED
MASS e

ELEMENT

AL

m

< HOIF i
- D

CR
M
FE
NI
]
N
56

SE
ER
RE
=R

FAS
M
FI
AG
oo
IN
SN
SE
EA
LA
HiG
FE

SIZE: F
I

AREA:

G/ cMs

Q, OO0+-
0.170+~—
1. 3259+=-
0.141+-
1.217+-
0. 034+~
O, 029+—
1.46£7+—
1,505 +—
0. 025+~
Q.4544+4—
Q.0146+-
0. 017+-
0. 004+~
O.008+—
0. 003+-
0.013+-
0. 000+~
QL. 000 +—
0.144+~
0. 005+—-
Q. 003 +—
Q. Q03+~
Q.02m+—
O.015+~
0.140+-
Q. 000+~
Q. QO00+-
G QOO+
0O.215+—

&. 42

LSh -

AF14% - Teflon

Q, 04
0. 124
0.1464
Q.a14
0.152
0,012
Q. 0&S
Q. 0oz
0.0Q057
Q. 005
Q.00
0.070
0.084
0. 007
0. 021
0,003
0.010
Q.002
Q. 00z
0. 002
0,000
0. 003
0. 009
0.010
Q.00%
Q.00
0,011
0.014
0.015
Q.033
0.0732
0.113
0,002
0. 0=

SCUARE
10

M

MICROGRAMS

UG/FILTER

10,227 +-

24, QLS+—

0. 000+—
1,220+-—
S P17+
O.P08+-
7.215+~
0.220+~
0. 186+—
P 421+~
11,573+~
0.547+—
4.1346+—
0. 103+-
0.110+-
0,028 +—
O, 02%+—
0. 032+—
O.117+-
Q.000+=
0., 000+~
0.923+—
0,025+~
0.010+=
0,019+
0.1&%+-
Q. 0724—
Q. ¥01 +-—
0. 000+~
Q. 000+-
0,017+~—

SL.2Z21+-

155

O
o
1

(8]
O
0
Q
Q
O
0
0
(@]
0
9]
O

0

Q.

8]
(8]
0

0.
Q.

O
O
Q

0.

Q
0
0
Q

0.
0.

O

i)

. 274
051

.77
LOT
et
- 051

LT
PR ] o i

LOED

L0015

. 447

LS

L0445
. 127
L0
Q&7
011
L0111
QL0
013
017
Q&0
. D&T7
Q25
050
071
.27
. QR
212
LA72
727
014
".0=.-'|

o aeade Dt

SCHUYLKILL/OIL-FIRED POWER PLANT - TEST NO. 2A

PERICENT

O.05Z+—
Q.31 +—
O, 01 &+—
O.017+—
0,004+~
O, 004+~
Q. 003+—
0,015+~
Q. 000+~
Q. Q00+—
0.141+-
0. 005+~
O, 002+~
0.00%2+—
0.0 b+—
O,015+—
O.127+—
0. 000+~
0. 000+—
Q. 002+—

Q. 7954+—

0, QA
0.140
0,141
0. L3248
0.14%
O.012
0.070
QL0038

0,052
Q. 00E

Q.00
0.07Z

0, 0S4

.en7

0,0z
G003
Q.010
0,002
0,002
Q.00
0.002
O.00%
Q.00
O.010
Q. 005
Q.00
0.011
GL0LE
O.015
0,032
Q.72
0.111
0, 002

Q. 040



SAMELE ID: SCHUYLKILL/OIL-FIRED POWER PLANT - TEST NO. 3A
FARTICLE SI1ZE:

ANALYSIS ID: ACo1S - Teflon
EXFIZED AREA: t£.42
MAZZ s - S+—- 1

SHIARE M
MICROGRAME

ELEMENT HGE/7oMe UG/FILTER

CHD WO TN D
D T

(]

D

o
DM i D

pi]

N <
m

nI
[

oh
IN
SN
<E
B&
LA
HG
FE

D

.
0.
Q.
0.
g,

(e
0.
Q.
0.
0.
Q.
Q.
0.
0.
O,
0.
Q.
Q.
0.
0.
Q.
Q.
Q.
Q.
0.
0.
Q.
Q.
Q.
Q.

155+—
2T+
0Z1+-
120+—

QOZC+—
OOT+—

QSS+-
OZZ+-
1] =

OOS+—
QO+~

OOO+—

O0O1+—
QON+-
OOZ+~
TR
O00+-—
QOO+~
QQ0O+—
OQZ+—
QO+~
0O15+—
OOS+—
QOO+~
O2=+—
OO0O+—-
0=4+—
GOQO+—
Q1v+-—

G.022
0.027
0.012
0.047
0.012
G.004
0.011
.00z

O, Q05

O, 002
., Q0
O, 00w
Q.0Q07
O, 003
O, 00
O, 001
0,004
0,001
Q. 002
0,007

Q. 00z
0,00
0.012
0.00%
0.007
0.011
0.014
0.014
O, 020
Q.02
Q094
0.131
O, 003
O, 007

1.014+-
2.04%+—
0.127+-
1.210+-
Q. 000+—
0, OS5I+~
QO.E7L+—
0,01 +—
0. 125+~
0.0146+—
0,014+~

Q.144+—
0. 105+~
O, 0Z0+-
QL0004+~
Q. Q00%—
0. 007+~
Q. 000+—
O, 015+
0.081+—
Q. OO0+—
O, 000+—
0. 000+~
O, 015+~
Q.01%+~—-
0,115+~
O, 0X5+—
Q. 000+—
Q. 1228+~
O.000+—
Q. 327+~
Q, 000+—
0.125+-

156

Q. 2548+~

0.141
0.174
Q.0Q7%
0. 204
Q0,074
0.02%

0. 042

0.014 -

O, 02%
Q.01
0.010
0. 054
0.04%
Q.017
0O.01%
0O.007
0.0z24
0.007

0.011

O, 013
0.0164
.01
O.072
0.0%7
0.04%
Q.02
Q. 0%z
0.10%
0.127
0,252
0,615
.27
Q.017
0O.04%5

—e .7,5+_

PUIRIRCIP S g

RS
O o]

RGO S|

1 °
f

0. 000+—
1.222+—

14,

4. L0048
1,349
0,150

O.000+— 0,544

0. 1%&+— 0,437

Q. 000+—

0. 207+

0. 254+~
Q. 000+—
Q.000+— 1,192

O.215+-

(1]
-0

0.40&+= 1.4
2,260+ T30
ET70

0.724+= Z.

N~

0,000+~ 2,455
2.2104— ¥, 552
O, 000+- 12,52
11,244+~ 21.10
0.000+— O, 251
S.hlAE+— S,T002



SAMFLE ID:
FARTICLE
ANALYSIE

EXFOZED
MASS:

ELEMENT

i D
-

CHON D

T

D<A
o

— D

Z X
- M Z

(e ]
N
A
AT
SE
ER
RE

Py o

S

IR
M
FL
A
(]
IN
=N

BA
LA
HiG
FR

S1ZE: F

ID: AF14+4 - Teflon

AREA:

HS/7CM2

0,272+

3. PRS-
QL Q00+~
0O, 055+~
C.S05+—
O, QS Ve—
Q, 282+ —
G.014+-
0. 0054+~
0. 42 2+—
Q.S58+~
Q.08+~
O, 214+-
O, 005+—
0.007+—
0.001+-
0.002+-

O, 0004~

0. 002+~

O, DD0O+—
O.015%—-
Q. 02F+—
0,001+~
Q. 000+~
0.012+—
Q. 0004+—
Q. 000+-—
Q. 04%4-
0.024+-
0.244+—
O.004+—
Q. 242+-

é‘- 42
173+

SCHUYLKILL/OIL-FIRED

-
o
.
—
.w

nmiiw
)

[oNeNeNe]
- a
— C' D
~
g

o
5
\‘

0.02S
Q.00
0,019
Q.003
Q.002
0.025
0.027
0,004
0.011
Q0,002
0D.004
Q.001
0. 002
O, Q02
0,002
Q.00
Q.011
Q, 00w
0.007
0.010
0.015
0.017
Q.01
Q.02
Q.021
0.140
0,00

0.015

10

TRIARE CM
MICROGRAMS

UE/FILTER

-3 - 'é' 1 /_"+-
£.0314+—

1.7844+~

v ='l:l‘-_:+_

Pl P o

O, 000+-
0,355+~
L2454+
0.24%+=
2453y~
Q.02 7 +=-
Q. 049+—
2.104+—
Rt gel
0. 130+—
1.275+—
G, Q21 +-—
0. 044+~
0. 005+
O.015+—
O, 000+~
0, 0SS+—
O, 000+~
0. 116+—
O, 155+-—
Q. 005+—-
Q. QOO0+~
0.0748+-
O, 000+—
Q. 000+~
0.214+~-
Q. 157+~
1.56%+—
O.027+~
1. &624+~

I‘_\J

o~

157

0.2164
0,205
0.220

1,254

Q.20
0O, Q=27
O.1462
0,022
0.11%
Q0.022
0.011
O.161
0.175
0.023
Q.071
Q0.011
0.041
Q. 003
0.011
G,012
0.014
0,015
Q. 074
0.037
0.042
G.0&5
Q, 075
Q. 104
Q.125
0,242
0.522
0.701
0,012
O, Q24

POWER PLANT - TEST NO. 3A

FERCENT

4. 290+~
0L Q00+—

0. Q47+~
Q. 027 +—
1.784+~
2.0154—
0,101+~
077+
O.d17+~
G, Q2E+~
0. 00Z+~
0. O0S+—
QL O00+—
0,021 +-
Q. GO0+—
0. 065+~
Q. 104+~
0.1

0. CGO0+—
0.08z+~
Q. 000+~
Q. 000+~
Q.
Q.
0.
0.
0.5

WO S+—

L ol
~d
e
T

|

T
I

IR}

0oenk
1
{

£0 ¢
+
I

e
H o= D
DO

+

|

0.14&7
0,257
O, 152
1.07%
G.170
O.0%

O, 135
Cc.014
0,102
O.013
O.0CE
O, 1322
QL1350
2,014
0, 09%
O, O0E

0,023

0,007
G, OO
GL.010
0O.0482
0,022
0.0248
0.027
0. 0354
O, 080
0,070
Q. 1324

0,227

0.510
O, 010
Q.07 4



SAMFLE ID: SCHUYLKILL/OIL-FIRED POWER PLANT - TEST NO. 4A
FARTICLE SIZE:s ©
ANALYSIS I0: ACQlA - Tef]on

EXFOSED AREA: &,47 SOUARE CM
MAZS: 17+= 10 MICRIOGRAMS

ELEMENT W3/ M2 UG/FILTER FERCZENT

AL Q.374+—  0.02% 2.414%= 0O.226 14,1174~
21 0, 237+— 0,062 S.70%+— 0,273 22.32341+-
F 0.055+- 0,020 O, 251+=- 0,192 2. 030+—
= Q.4z4+—  G.10% 11%+=  G.701 183, 224+-

o DO +-— 0. 14&5 0. 000+~-

oL 0. 000+— O, 026
4 O, 01+ Q. 005
ZA Dy 2PA+— 0,025
TI 0. 024+—=  0.004 . 024 1,220+-
Vv 0.032+- 0,010 Q.06E 2. 16%+-
TR 0.004+= 0,002 0.025+- 0.015 0,147+~
Mrd 0O, 0044— 0O.001 0,025+~ O, 00O 0,147 +-
FE 0.131+= 0,012 Q. 972+= Q.11% T £20+—- 2
NI Q.0624+— Q.014 0. 40%9+— 0. C 2. 565+ -
] 0.072+=  Q.004 Q.4L£5+- Q. 024 Z.7158+-~

1

Q

o~
-
L)
-
)

<. 0. L0O3+—
O, 11.097+-

[
o
01

N 0.041+~ 0,007 Q.241+= 0,042 e
[T 0., 000+— Q0,001 O, 000+—  ©,007 COOTH— Q.04
= Q.002+- 0,004 0.021+=  0.027 Q.121+=- 0,172
= 0. 0014~ O, 001 Q. O00S+— O, 00 Q.050+— 0,044
ER 0, 000+~ 0,001 O, 005 +— O, DO Q. Q14+—- O.04%
RE Q. Q00+— 0,001 O, 000 +— 0. 00% 0, Q00+— 0,050
R . 0048+— 0,002 D023+~ Q011 Q128+~ G102
Y O, Q00+— O, 00 Q. 000+~ Q.01 O, 000+- O_074
IR 0, 000+— 0,009 0, 000+~ 0, 054 Q.Q00+= 0O, 22%
M O, 000+~ O, 004 0. 000+~ Q,040 Q. 000+— O, 2
FL O, 001+= 0,003 0.00+—- 0,021 Q0.034+— O, 152
Al Q. 00&+~— 0,003 0,040+~ 0,050 o I
- D, 009+— O,010 O, 055+~ Q. Qe Q.41 4
IN 0, Q017+= 0,012 0.111+- 0,074 0.3z24
= 0, 022+— 0,015 Q.244+— 0,074 1.00%
= 0O, OO0 4= Q.02 CDO0Q+= O, 124 Q. Q00+— 1.0%0
EA 0. QG0+~ Q. 070 . QOO0+~ 0.44% 2. 000+~ 2,41
LA 0,221+ 0O,10% L 412+= Q. 495 S,227+— &£,221
(S 1K 0. Q00+— O, 002 ), O0O0+—- O, 0153 Q. 002+— 0.074
FE O, 0114~ O, 002 ) O = Q.05 Q.403+— 0,224

S

- OO

—_ -

158



SAMFLE ID: SCHUYLKILL/QIL-FIRED POWER PLANT - TEST NO. 4A
FARTICZLE =IZE: F
ANALYSIS ID: AF147 - Teflon

EXFOZED AREA: A.47 SRIIARE CM
MASSe S+~ 10 MICRDOGRAMS

ELEMENT LG /oMz HWS/FILTER FERCENT

AL 1.436+—  0.072 T.221+= G, 44L7 1.7114— Q092

=3 Z.E252+—~ 0,10 14,4468+~ Z.aE4+~- 0L1327

o

1

Q.724+- 0.1

= 11.0%3+— (0.5
- Q.000+—-  O,12% Q. 000+~ Q,0004- O.154
k 0,152+~ 0,011 Q.27%7+- O.18Z2+= Q. 0132
CA 1,288+ 0,041 2L 24%+H— 0,294 1.5324+- 0,073
TI C.lll+- 0O.007 0.711+~- 0.04% 0. 122+= Q.00
Vv 0.973+— 0,044 LH.2HL1+—  Q,292 1.1434= 0,052
CR O.022+—= 0,007 O.214+— 0,044 0.040+= O, 003
MN Q.022+— 0,002 Q.1404+- (0.014 Q.02&+— O, 003
FE 1.204+— 0,053 7725+ 0,272 1.425+- 0,074
0. 0&3 2,247+~ 0.401 1.53846+— 0,020

0.007 0.S67+=  0.043 0. 105+~ O, 00

Q0. 0Z& Z.422+— Q.147 G.a484+~ O, 0202
5A 0,010+~ O, 002 0,065+~ 0.017 Q. O12+— J,002

= Q.00 4= Q. 010 Q. 057 +— 0, 0&4 O0.011+=- O, 012
SE 0. 002+~ O, 002 0,014+~ (O.010 O.002+—- 0,002

ER Q. 003+— Q. 002 0.017+=— 0.011 O, 0024+~ 0,002

Q0,375+— Q.140
13,.221+—= O, 470

07
24 4.714+-
4  T1.287+-

N,
-

RE Q.002+~ 0,002 0,010+~ 0.011 G, 00Z+— O, 007
1= Q.01E+~— 0,002 0,104+~ Q.014 0,017+~ 0O.00T
Y Q. 000+-  ©Q,.002 0,000+ 0,013 0. O00+= O, 003
IR Q.,000+—  Q,011 O, 000+— O, 0467 . 000+— 0,013
MO Q.0%1+= 0,010 Q.587+-  0.04&1 O0.10%+= 0,012
FL Q. Q05+~ 0,00~ 0.022+~ 0,040 Q.00+~ 0,007
A 0.011+- 0,010 Q.071+— Q.0&2 O.01Z+= 0,011

ch Q. 000+~ .01 Q. 000+ Q, sz O.000+= 0,015

IN 0. 0004+= 0,015 0.000+— 0. 0%4 O, 000+— 0,013
) Q.010+~ 0,012 0,04+~ 0,115 0.012+— 0,021
SE 0O, 057+-  0.0324 Q.2L3+—  O.220 Q.0L7+— 0,041
BA 0.132+= 0.03% Q.974+— Q534 0.121+= 0,100
LA D.141+- 0.124 Q. 20&+= 0,723 O.162+- 0,142
HiG 0.001+- 0.002 0,009+~ 0,017 Q.002+= O, 003

FE QO.72%+—  Q.034 4., L73+— 0,222 O.S65+— 0,045

159



SAMELE ID: SCHUYLKILL/OIL-FIRED POWER PLANT - reST MO, 48

FARTICLE
ANALYSIS

EXFOsED

M&=se

ELEMENT

AL
=1
F.

—L
kL
A
TI
v

I
MN
FE
NI
il
ZN
56
A%

SIZE: C
I10:

AREA:

UE/CM2

Q. 56+—
1.259+—
O.041+—-
O, 131+~

0, Q00+—
O.0] 84—
Q. 455+~
0. 056+-
0,072+~
0. 00L+—
0. Q07+~
O.179+-
O.QE4+-
O.0932+—
0,02 4+—
0. 000+=
0. 000+~
0. 000+~
0, 000 +—

Q. 000+—
0.010+—
0.001+-
0. 000+—
0. Q0T +—
Q. O00+—
O.000+—
Q. O00+—
0O.017+-
0, O00+—
Q. 000+-—
O, 000+—

Q. 000+—

Q. 000+—
N.021+-

fo B2

-

ST —

<
Q0

in

—

L
0, 030
0O.102
0,025
0. 005
0. ¢ )
0. 005
0,011
0,003
.00z
0,020
O.015
0.0G7
O, Q0%
G001
0,005
0,001
QL 00

0 S O

B
2

'e)

QL 00
0. 003
0. 003
0.014
0.011
Q.00
0.012
Q.013
0.01%
0.0z4
Q. 044
0.111
0.17=
0. 00%

0.010

10

CC027 - Nuclepore

SIHJARE oM
MICROGRAME

LG/FILTER

4,202+~
2,082+
Q, 2bbE+—
1.142+=
0, QOO+—
O, 092+—
2114+
0.261+—~
0,471+~
0,034+~
0,045+~

e B
0,414+~
O.S59Y+—
O.14&1+-

O, OCO+—

O, Q00+—
0. 000+—
0. 000+~
Q. O00+-—
0O, QA4 +—
O, QOE+—
0. 000+—
0, 0&1+—
0. 000+
0. O00+—
0. 000+—
O, 104+—
0. 000+—
0. 000+=
Q. 000+—
Q. 00O0+—
O, 000+~
O, 13232+-—

160

0.241
0.S2Z

0.174
C

AT

0.07%Z
0.017
0,011
Q.120
0. 0%k
0.043
0,042
0. 003
0.0z

0. 002
Q.014
0. 015

O, 017
0.021

0, 05z
0.073
0. 11z
0.121
0.152
Q.22
0.714
1.10%
0.017
O.0c4

FERCENT

12.927+-

24 BRI

Q. 2158+~
2.E570+—
0. 000+~
O.253+—
ERTAY
1.105+—
1.434+~—
0.120+-
0. 12374+~
2R~
1.271+-
1,227
Q, 473+~
0. O00+—
QL O00+—
0. 000+~
0. OG0+~
0. 000+~
Q, 173+~
O.015S+e=—
O, OO0+~
Q. 156+~
0. 000+~
O O00+=—
0, 000+~
Q.32 G4
O, 000+~
0. 000+~
0. 000+~
0. 000+=

Q. 000+—
0. 405+—

4,104
7.792

O, 47

-

ray
0,

0,

)
g s

s P*‘
b ORSY]
V0 B e ] S

)
b TR

R Y]
O i

0, 025
(DR OTLY
O, 267
O.217
0.1&1
0.240
O0.247
Q.24
0. 444
0.91%

2,192



SAMFLE ID: SCHUYLKILL/OIL-FIRED POWER PLANT - TEST NG. 48

FARTICLE
ANALYZIZ ID: AF142 . Teflon

EXFOSED
MASS:

ELEMENT

AL
=1
F-
(M
K
A
TI
Y
CF
MN
FE
N1
(i}
yAQ
Ga

-

o —

e
ER
RE
=R
Y

VA
Ml
FD
A
[}
IN
=N
SR
BA
LA
HG
FE

SIZE: F

AREA:

&.42
244+—

LG/7CoM2

« 24L+-
1.290+-
Q. 7&£8+-

11.324+-
Q. 0004+~
0. 152+-
1,145+~
Q. Q0F9+-
1,039+
0.QZ7+—
G, Q254
1. 2054~
1.49L+—
Q.07 7+-—
0.&02+—
Q. 004
0,004+~
0. OOT+—
O, 005 +-
O, ODZ+—
G.01F+—
O, 000+~
0.014+-
0. QP2+—
Q. 0QS+—
Q, QQ7+—
0,001+~
O, OO0+~
Q. 005 +-
0.112+—
0.092+-—
Q0,045+~
0. 00Z+—

Q. 755+~

0.044
0.071
Q0.140
0.344
0.125
O.011
Q.054
Q. Q%
0.04%
Q.007
O, 00
0,082
Q.070
0. 00

Q.02
Q.C
0.010
0. 002

G.C

0.011
Q.010
O.007
0.010
0.014
0.014
0.020

Q. 070
0.125
0.0032

n?

Q.0=2=

SHUARE CM

10 MICROGRAMS

UG/FILTER

S O00+—
12. 13264+~
4, F244—

74,371+~

Q. 000+~
0,284+
7 3LT7+—
Q. 635+—
Lo &ET+—
0,175+~
0,147+~
7.75E+—
P04+~
0.510+—
2.2E4+—
Q. OS24 -
Q0234+~
O, Q20+=
Q.01 4+—
O.0138+—
0121+
O, 000+~
0. 105+=
Q, 529+~
Q.021+—
0.0861+-
Q.00+~
0., 000+~
0.0214-
Q.7214—
0.590+—
0,226+~
0.019+~=
S, 040+

161

Q.412
O, 525
Q.27
2,507
0.264
Q. Qa2
. ZA2
0,040
o.211
0,044
Q.013
0,373
Q.44%
0.0453
0,125
0.017
Q.07
0.012
0.012
.01z
0.01=
0,020
0. 074
0. 065
0.044
0. 0&7
Q.02
0,107
Q. 124

B ]

(:) . et
0.521
Q, 266
0,01%

0. 24%

FERCENT

1,465+~
2. 229+
QL 20L+-
12, 660+~
O, 000+~
0.121+-
1,2523+-

O,117+-
. 225+ =
0,023+~
C.0Z27+-
1,425+~
1.76£4844~
0.0244-
Q0. 710+-
Q. 010+-
Q.0084~-
0,004+~
Q. 00%+—
Q. 003
0,022+~
Q. 0004+—
0. 019+-
0,108+~
Q.00+~
0.011+—
0O, 002+~
0. 000+—
Q. 004+—
0, 122+-
O, 1084+—
0. 055+~
0.004+—
Q.226+—

O, Q=0
0.11%
O.144
0. 471
0.13%
0,012
0,071
0. 00D
0. 0481

Q0. 00=
G, O0s
0.072
s
0,002
I
G, Q0=
0.012
O, 002
.00z
QO.002
O.004
0.014
0,012
Q. 002
0,012
¢G.017
0.01%
0,023
0.044
Q.107
0,135
Q.00
0O.045%



SAMFLE 1D: SCHUYLKILL/OIL-FIRED POWER PLANT - TEST NO. 5A
FARTICLE SIZE: C
ANALYSIS ID: aco17 - Teflon

EXFOSED AREA: .42 SHUARE CM
Masse 22%= 10 MICROGRAMSZ

ELEMENT h3/0Mz UG/FILTER FERCENT

aL 0.272+—-  0Q.0320 1.728%9+- Q.17 2.0489+- 2,721
=1 Q.522+- 0.045 BT2%4= Q292 146.287+— T.LES

Q.Q43+—- 0,027 0.206+— 0,172 1.273%3+— 0.9%2
= Q.297+=  0O.091 1.708+- 0O.531 S EEEe—- 4, &

- 0

QOO +=—
y O, 00v+=— O, 004 O, O 7 += O.024A TS5+ —
A Q. 2231+ 0,021 1.455+~ 0,122 o LT+

<
.

[ Q. QOO0 +~— 0. 021 0O, Q00+~ 0,127

[
- L]
[y

o~
DU &

3 f =, O
TI Q. 022+— 0,002 Q. 204+— 0,022 G.P17+— 0,425

Vv 0.04%5+-  0.00% 0.287+— 0,055

R Q.006+— 0,002 0.040+= 0.014
MM O, Q00+~ 0O.001 Q.00+~ O, 00z
FE 0.121+- 0Q.015 O.773+= Q094
NI 0. 05&+— 0,012 O.361+=  0.077
L Q.275+- 0,017 1.762+= 0,110
N O.02%+—= 0,007 0.251+=- 0.04Z
7 0.00Z2+—  0.001 O, 012+- 0,002
Az Q.007+—  0.004 0.045+- 0,027
SE Q. 000+~ 0,001 O, 000+~ BPERIST L OO0+=- O, Q25
ER OQ.000+= 0,001 Q. 000+= 0O, 0D= QOO0+~ 0O, 0%7
RE Q. QO04— Q0. 002 0., 00%+= 0,010 2. 013+= 0,045
=R 0O, 001 +— O, 00> Q. 0044~ O, 012 Q. 014+— O, 054
Y Q. 000+~ 0,002 0.000+= 0,014 Q. 000+~ 0,065
IR Q. Q0Ll+— 0,007 0007+~ 0,040 0.023+= 0,271
M 0. 00&+— 0,007 0,.037+— 0,044 O.146+— 0,212
FD G.000+— Q.00 0,000+= 0,024 0.000+- 0,154
AG Q.01Z+= 0,009 0.022+-  0.057 0. 2462+— 0,204
Co 0.022+— 0,012 0.20%5+= 0,072 Q.721+— 0,542
IN Q.015+= 0,013 0.0%7+—- 0.024 0.424+- Q.42%
=N Q.004L+— 0.014 0.041+-= (Q.101 0O, 13Z+= 0.440
SE 0,015+~ 0,020 Q.O%2+- 0,174 0.442+— 0. 297
BA 0.000+— 0Q.076& 0.,000+= 0,471 C.000+- 2,210
LA G.17%+- 0O.11% 1.123+—  Q.744 S.051+— 4,129
HG Q.001+— 0,002 0.007+=  Q,01% 0.02%+— 0,063
R O, 0QE+— D, 003 Q. Q40+~ 0,047 O, 17%+=— 0,223

B et

RRELE
R B
L0114
014
CEZIA—
YET+—- 24615
12+ 0543
O=S2+- 0,047

Z1dé+— 0155

), 2O

L L S N &

!
.

o O
N
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SAMFLE ID: SCHUYLKILL/OIL-FIRED POWER PLANT - TEST NO. S5A

FARTICLE
ANALYSIS

EXPFL
MAZE

ELEMENT

0D
=

-

< 0 Ty T
—H D

M
FL
AL
O
IN

SE
EBA
LA
HiG
FE

POsSED

SIZE: F
ID: AF14% - Teflon

AREA:

us/CMz

1.204+-
1.973+—
0. ASE+—
2. S520+-
Q, Q00+~
Q. 123+-
1.152+-
O, OS0+—
Q.811+—
0,031+~
0.021+=
0. 22T +—
1.12%5+—
0. 220+~
O.Z11+-
0. Q0L+—
Q.010+—
0.003+—
O, 002+~
Q, 000+~
0, 014+-
0. 000+~
Q021+~
Q. 0E3+-
Q. 007+-
Q.00+~
Q.00+~
Q. 000+~
Q. OQ2F+—
Q.041+~
0. 255+-
0. 000+~
O.002+—

6.4z
425+~

Q.0&2
Q.05
0,117
. 454
0.111
O, 00w
0,055
0. 00A
0,028
Q. 004
0,002
0. 045z
0.0%54
0.017
Q. 025
0.002
0, 00
0,002
0,002
Q.002
0,007
O.002
0,010
O, 00
0. 004
0. 00%
Q.013
0,015
0.01%
0,024
Q. Q25
0.127

Q. 00=

0,021

10

SRIJARE TM
MICROGRAME

WiE/FILTER

7.727+-
12,702+~
4.211+-
L1.570+-
O, 000+~

O, 0L+~

G, 0135+~—

0,021 4+—
Q. 002+~
Q. 102+~
Q. 000+~
0.127+-
0.4048+~
0. 054+
Q.00+~
0.014+~
Q. 000+—
Qe S8 S+=—
Q. 265+-
1.4643237+—
0. 000+-
0,010+~
4, 025+~

163

O, 299
Q. &07
0.7&6
2714
0.71%
0.0
0,254
0.040
Q. 245
0,02
0,013
Q. 305
0,z244
0,102
0. 152
0,015
O.Q&0
D.010
0.011
0.011
0.014
G.01s
Q.07
0. 054
0.041
0.05%
0.0z4
Q. 0%4
0.120
Q.214

FERCENT

1,206+
P A
Q. ¥54+—
14, 295+—-
Q. OO0+~
0,184+~
1.72%+=
O, 1204+
1,217+~
Q. 044+—
0O.QZ1+~
1,454+
1.704+-
Q.4%5+—
QL7477 +-
O.0104+—
O.015+-
Q.00+~
Q. 005 4+—
0,001+~
0.024+~
0. 000+~
O.032+—
0. 0%44—
0.013%34+—
0.001+-
0. Q03+~
Q.0004%—
Q. 0oY+—
Q.02+=
0.32354+~

0. O00+—

Q.002+—

0. 2550+=

0.102
0O.130
0,131
Q760
Q.147
0.014
Q.o
0,010
0,064
G Qo
Q.00
0. 00
0,090
Q.00
0.0481
0. 004
0,014
0,002
O, 003
0, 00
0,004
Q. 0048
0.014
0.012
0.010
0.014
Q.020
0022
0.0z2
Q.051
O.12%
0.191
0. 004

0,052



SAMFLE D¢ SCHUYLKILL/OIL-FIRED POWER PLANT - TEST NO. S8
FARTICLE SIZE: C

ANALYSIS ID: - Nuclepore

AREA: .47 SRUARE CM
- 24+- 16 MICROGRAMS

ELEMENT UG/ CM2 US/FILTER

Al 0,043 2, 4645+- 0,211 —15.,400+- &, 46325
=1 0.07% 7.444+— 0,477 -21.4232+- 13.448
F D.047+-  (0.0Q22 Q.Z200+= QO 17% = 1.267+= Q.224

= Q.221+— L 0.03% Z2.S507+=  0.&Z20 —-10.594+- 5,209

oL
K
(A
TI
Y

0,024 Q000+~ 0,154 Q. 000+- O, ASZ2

0, 00% 0. 0L£5+=~ Q.22 ~= 0,27 0,172

0. 029 Z.T7EI+~ 00187 —-11. A4S 4,79

0. 005 0.224+~ 0,029 -

0.010 0,565+ 0,04 -

0,392

1.047

[ 3] -

CR Q.00 Q.04Z+~ Q.013 — O 0.107
™ 0O.002 CG.011 = O.215+- 0. 102
FE 0.01% 0. 121 - S.594+—2, 4172

NI O,071+-  0.014 Q.027 - Z2.470+- 1,104

L Q.455+~- 0,025 0,142 12,244+ 5,240

L ESEE- Q729

Il O

N G.0AL+=  0.003 :
et Q,001+- 0,001 O, 007+~ 0.00% - O=9+— 0, 04%=
A 0. 000+— Q.00 Q. 000+~ Q.03 QOO+~ 0,141
E 0,004+~ O, 0C O.02&+—  O,010 = O,10%+— Q.02
W Q.00Z2+—  0.00% Q.012+=  0.01% - _0.050+= 0,044
RE O, OQ00+=— O, Q0 0,000+~ 0,015 Q, OD0+= O, 085
=R D.01&+-  0O.C 0,100+= 0,020 — Q. 422+- 0,197
Y O.001+— 0O, Q. 004+— G,0Z2 —- Q.015+=- O.071

IR 0. 000+— 0O.014 Q. 000+=— 0. 03w O,000+- Q,277
M Q. 004+= 0,011 Q.Q2%+~ Q062 = O, 14L3+— 0,297
FI 0.001+- Q. 002 O.00L+= Q0S4 - O, 025+~
AG Q. 000+- 0,012 0,000+— 0,073 Q. 000+~
-~ OQO0O+=— 0O.01= O, OO0+~ 0. 115 Q000+~
IN Q.01 Q. 1224+— Q125 = Q,76&57+—

N 0. 000+~ 0,028 O, 000+~ O, 152 O, 000+—

.l
L]

—
'
L]

= O, 000+- 0,045 0.000+— O.291 Q.000+- 1,23
BE& Q.000+- 0.112 0.000+- Q0,719 Q. 000+~ =003

LA O, 000+— 0.174 O, 000+~ 1.114 O, 000+-~ 4,715

HiG Q.0014=  0.002 0,008+~ 0,012 = 0. 017+= 0.074

FE O, 022+=  0.010 0.2184— Q067 - O.703+— O, 4448
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SAMFLE ID: SCHUYLKILL/OIL-FIRED POWER PLANT - TEST NO. 5B
FPARTICLE S1ZE: F
ANALYSZIS ID: AFL1S0 - Teflon

EXFOSED AREA: 4. 4% SQUARE CM
MASz: 417+- 10 MICROGRAMSE

ELEMENT uG/cmz UG/FILTER FERCENT

AL 1.0344= 0,056 L.T7E2+= 03257 1.624+- 0,074
=1 1.30%+- 0,074 P L2Pr= 0,474 2,325+ 0.127
F 0.&42+= 0.117 4.124+- 0.75 0. 790+— 0,122
S 7.781+-  0.44Z L2,797+= 2,972 T.0714= 0,200

CL Q.000+- 0.114 0,000+~ 0,720 0.000+- 0,175
k. 0, 1224- 0,007 0.725+— (0,052 0.188+- 0.015
CA 0.92%9+=  0.04% S.PAEAF— QL 2EE 1.422+- 0,077
TI Q.0Z1+— 0,005 0,320+~ 0,034 0,123+- 0,009
Vv O.76%+-  0.0Z24 4, ?E5+— 0,222 1.184+— 0,062
CR Q.021+=  0.004& 0,202+- 0,027 0.045+= 0,007
MM 0.015+- 0,00z 0. 097+~ .01z QO.0DZ3+— O, 002
FE Q. 724+— 0,045 S.PIL4— Q.20 1.424+—- 0,077
NI 1,122+~ 0,053 7.2024+= 0,240 1.72894--.0,0%2
L 0.158+=  0.007 1.015+~-  0.040 0.244+—- 0,014
ZN 0.4284+=  0.0Z24 2.122+-  0.131 Q.74+~ 0,040
GA 0.00+- 0,002 O,038+= 0,015 0,007+~ 0,004
A G, 00484~= Q009 . Q.0274+—= 0O.04L0 O, QO+~ 0,01

SE Q.00+~ O, 002 0,015+~ 0.010 QO.0044+— O, 002
BR 0.007+- 0O.002 0. 0454+~ 0.012 0.010+= 0O.0032
RE 0, QQS+—~ O,002 0,020+~ 0. 012 O.00Q7+— 0,002
SR G.012+—= 0,003 0.077+— 0.014 0.012+- 0,004
Y Q.000%— Q. 002 Q. 000+~ Q.19 0,000+~ O, 005
ZR Q.010+=— 0.011 G.OEZ+= 0,071 0.Q01%5+— 0,017
M 0.022+- 0,010 O.S27+—= 0,042 O.1246+= 0,015
FL 0. 00&+- 0,007 Q.027+= 0,043 O, 00%+= 0,010
AlG 0.004+— Q,010 Q.02%+= 0,044 Q.007+- 0.Q15
ch 0.004+= 0,014 0.040+~ 0,091 O.00%+— O, 022
IN O.000+= 0,014 0.000+=  0.10% 0.000+= 0,025
=N 0.052Z+— 0,020 Q0.204+- 0,127 0.048%+— O.0320
=B Q.084+- 0.0z7 0.52%+- 0,240 0.12%+— 0,052
Ea 0.027+~  0Q.02% 0,352+ 0.54&4 0.124+= 0,126
LA Q.224+- 0,135 1.427+=  Q.24&5 0.245+- 0,202
HiG Q.000+— 0,003 0.0004+—- 0,017 O, 000+~ 0,004
FE Q. 6274+~ 0.032 4,105+ 0,20z O.725+— 0,054

-t 'n? tem o'
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SAMFLE ID: SCHUYLKILL/OIL-FIRED POWER PLANT - TEST NO. 6A
FARTICLE SIZE: C
ANALYSIS ID: acois - Teflon

EXFIZEDL AREA: L, 42 SHIARE M
Mo 20+- 10 MICROGRAMI

ELEMENT LG/70Mz UG/FILTER FERCENT

1.3214+—  0.101 S.452+- F.414+—- 1,274

D
[
[
- B
T3]

= 0.12% 17.1%1+—-  1.210 12.14%+— 2,522
F Q0. 150 1.9204-  0Q.962 Z.13T+e—- 1,092
= 0O.2%0 AR 1,862 7. 74%+~ 2,244
(I O, 000+=- 0,071 0. 000+~ 0. 457 Q. 000+= O.510

-

. 0,03 += 0,010 Q.247+~ 0O,0LA O.275+— 0,079
ZA 1.2354+- 0,113 S, E70+= 0. 740 P T E+—~ 1,270
TI Q.157+= 0,012 1.007+= 0,075 1.121+-
v 0.274+=  ©0.047 1.761+-  OQ,2%% 1962+~
R 0.012+=- 0,007 Q.115+=  0.044% 0. 125+-
M G.012+=  0.0Q0Z Q.075+=- 0.01% 0.02Z4+= O, 01%
FE O.438+=—  0.Q&7 2.117+= . 0,441 .47 24— 0,623
NI Q221+~ 0,034 1.417+- 0.Z43 1.3732+= 0,424
i 0.04%+=-  0.007 O, 217+— 0,042 Q0.253+— Q.061

PAN 0.124+= 0,020 OG.7%2+= 0,170 O.2248+~ 0,232

[RTal Q.0004+=— O, 007 O, 000+ O, 01 O, 000+— O, 017

= O.000+— O0.010 0,000+~ O, 0L O, 000+—= O, 07

=E Q,.001+— 0,002 0, 00%+~  0.010 Q. 010+~ 0,011
BF O.001+— 0,002 0, D05+~ O, 010 D.00F+~ O, 012
RE O, 000+=  O,002 O, 000+~ 0. 010 Q.000+- 0,011
= 0,0224+= 0,002 0. 150+~ 0,01 D1A74+— O, 023
Y O, 002+—= 0,002 Q. 014+~- 0. 017 0.015%+~ 00,0179
IR O.024+=  0.010 D.217+= 0, 0&2 0.242+—- 0.075
M O, 007+~ G, 00z 0O.04%2+— O, 054 O.Q483%3+— 0,081
FT 0.002+-  0.00% D.021+— 0,024 Q.0Z24+- 0,022
AG 0,002+-  0O,00% 0.014+— 0,051 Q.014+— 0,057
D Q.013+= 0.011 0.0%4+= 0,047 Q.0%Z+- 0,077
IN Q.017+= (Q.012 0.107+— 0,020 0. 020
=N 0.037+- 0.014 Q.227+~ 0,102 0,113
Sk 0,045+~ 0,031 0.282+- 0,127 0,223
EA Q. Z222+=  0.077% 1.450+— Q.50 O.oz
LA 0.,1532+—= 0. 113 0.27%+— O, 724 1.087+— 0,312

HiG O.000+—= O, 002 Q. O00+— 0,015 O.000+= 0,017
FE O.111+=— 0,029 0.712+=- Q.247 0,794+— 0,229

o o et
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TAMFLE 1D

FARTICLE =IZE: F

ANALYZSIS

ID: AF1S1 - Teflon

EXFOSED AREA:

MASS:

ELEMENT

LRUC N 3 Yy e >
Ll

ey
-

A
TI

CR
MN
FE
NI
ZN

G

UG/7Cmz

4,7S9+-
2. AS0O+~

N

32,241+~

O, 000+~
O, L9202+~

0,025+~
Q. 0S0 4=
0,003+~

0,011+~
Q0. 005+—~
D102+
QL0000+~
O.0484+~
Q.53+~
0.011+—
0, 022+—
Q. 007 +~
G, Q1S4+—
0. 0%4+-
0.243%+-
Q. S0&+—
Q.470+~
Q,007+-
4,545+~

0.22

0.3
0.&44
1.524
I
0,037
0,371
0.035
0.22%

Papapn

Q. 0Z0
0.007
Q. 200
G, 254
0.0Z20
G.152

0, Oos

0.007
0,005
0. 00z
Q. 004
Q.0Q07
0.01%5
O, 025
Q.00
0.012
0.015
0.01%
0.023
0.04%
0,112
0,152
0. 005

Ty 20

&.42 ZRUARE oM
1762+-

10 MICROGRAMS

IWS/FILTER

20, S50+ —

SS.T72464-

-
Ll Sl -

210,837+~

QL. 000+~
4,494+~
51.089+-
1,897+-
1114+
1.024+-
Q. 7086+~
41,772+~
R T .
1.2114+~
21,335+~

Q.22

0,011+~
Q.0744+~
Q.02+~
0,657 +—
0. OOC+—
0,274+~
Z.4124-
0. 0468+~
0.144+-~
0,045+~
O.11%+-=
0,613+~

. SIS
S.173+~
20154~
0,044+~

2P, 204+

167

N+
L0

R Y I 0 TN Ny y RSPy

!

A AN

P
"~

DR N I

A
N

$
ol
oS o~

LN e [V

i
4 D

[

o~

ey
1 h g
on bk

0.721
0,273
O, 030
1.3244

SCHUYLKILL/OIL-FIRED POWER PLANT - TEST NO. 6A

FERCENT

1,724+~
I Wl 2
1,295+~
11, %44+~
Q. 000+—
0,252+
Z2.E994-
Q. 105+~
1.74&4+-
O, 0S5 T+—
0,080+~
2. 3704+
Z2.2E81 4+~
Q0. 105+
1.211+-
0,013+~
0,015+
QL0014+~
O, 004+~
0. D02 +—
Q.07 4~
D 000+~
0,017+~
D.lv4+—~
Q. 004+~
0,005+~
Q. 003+~
Q.007+—~
0,025+~
0. 0SS+ —
O.274+~
0.171+-
0,002+~
1,457 +-

0,0EE
.147
P3N
OS82

0.140
0.01a

0. 134

0,012
O, 0=

G, 01

G.110
0,104
Q. 007
0,054
Q, GO0
Q.010
0,002
0. 002
0. 0017
L 002
O.002
QL 004
O.G1L0
O.004
Q. 00~
Q.007
O, 00
0.017
0.041
0. 055
0.00z2
n.077



SAMFLE ID: SCHUYLKILL/OIL-FIRED POWER PLANT - TEST NO. 6B

FARTICLE SIZE:
ANALYSIZ

FAIRED
EXFOSED
MASS

ELEMENT

0D
—

T if

< AT
— D ~

n

mX
m2z

NI
L
ZN
I5A

=E
ER
RE

IR
M
FO
Ais
(]
M
=N
SR
EA
L&
HiG
FR

ID: O

W/ QUARTZ
AREA:

OF DEFQEIT:

LH.42
T34 4—

- Nuclepore

LG /oM

2.241+~
4,155+~
0. 205+

O, 0P+
et
Q.217+—
Qeledv+-
Q. 024+~
Q. 0244~
1.014+-
Gola704—
Q. QL5+—
Q.24+
O, OOZ+~
Q. 000+—
0,000+~
0,001 +—
0. O0O0+—
0O, 040+~
Q. 002+~
Q.17+~
O OTS+—
0. 0024+~
0, 01 S+~
0, 000+~
QL0274+~
Q. 000+—
Q. 000+—
0.04%5+—
0.114+-
0. O0O0+—
0,425+~

-y -

0.122
0.21%5
0.102
0.121
0. 044
Q, OO
0.122
Q013
O.0=4
Q.00
0002
0.0%4
Q. DA
O, OO0~
O.0Lw
Q.00
0,00
Q. 00
Q. 002
O, 002
Q. 004
Q. 004
0.014
0,012
O, 00
.01z
Q.012
Q.020
0.024
O.0Q47
0. 115
0.17%
0, DO

0,024

SRUARE CM

2T MICROGRAME

UG/FILTER

14,228+~
e LT
L2400+~
20,9387 +=
Q. 147+~
O, &158+—
15,1346+
e
4,169+~

0. 222+—
O.152+=
LH.S11+=

4 _ Z01+—
0.4+ +—
2.2+

Q. 015+ —~

O, OO0+~
G, 0054~

0, O0CQ+~—
Q. 254+
Q.011+-
Q.111+-
0,275+-
0.015+-~
Q. 097+=-
0. 000+-
Q.175+-
0. 000+—
O, 000+—
Q. 2584+~
Q,734+-

0. 000+—
2.720+-

168

0,347
Q0,229
0, 0=
0.121
0.014
0.054
O0.010
0,015
0,014
O.02s
0,023
Q.0
0.074
0. 055
0,024
0.117
0.124
0.137
QL 200
0.7k
1,132
0.01%

0.154

FERCENT

EL.149+—
11,3299+~
1,225+~
O, 08+~
0, Z244+—
T SR
0,577 +-
1.721+-
O, 0 I4—
O, 0E5+~—
2. 7SI
i, S+ —
O, 1264~
O.94%+—
G.O0OS+—
0. QO0+—
O, 000+~

O, 00T +-

o ol A

—

Q. OO0+~
0,102+~
0. OO+~
O.047+—
0. 14Q+4—
Q.002+~
0. 041+~
0. O00+—
Q.075+—~
O, 000+~
Q. 000+—
O, 125+~
O.213+—
O, OO0+~

1.167+—

Q. AT
1.264
0.211
1.011
0.122
(RS TN
0. 718
0,085
0. 198
0,012
0. OO
0,211
0. 20%

0,024

0. 0ng
O, 007
G. 007
0. 015
0,010
O.040
0, 025
Q,.022
0,024
0,050
0.0%4
Q.07
0.12=2

0.215




SAMFLE ID: SCHUYLKILL/OIL-FIRED POWER PLANT - TEST NO. 7A
PARTICLE SIZE: C

ANALYSIS

EXFOZED
MASS .

ELEMENT

AL
=

(I

5A
AL

BR
RE
SR

kR
™M
FD
AG
ch
IN

Pd
=

SB
BA
LA
HG
FE

ID:

AREA:

AzoO1Y -

&.42

15

UG/CM2

2. 459+~
4, 934+—
Q.A0Z+—
2. 2E50+—
Q. 000+~
0. 0744—
2.46244+—
Q.272+-
0.472+—
0.0214—
0.017+—
0. 202+—
Q.29 3+-
0.214+-
0.172+—
0.007+—
0.00%5+~
0. 000+~
Q.002+~
Q. Q000+~
Q, O +—
Q.001+~
0.040+—~
0.021+-
0.000+-—
Q. 0OF+—
Q.000+—
0. 000+—
Q. 000+~
Q. 054+~
0. 000+—
0. Q00+—
Q. 000+-
0.102+—

0.2
0.5
0.1
0.0
0.2
0.0
0.¢
0.0
Q.0
Q.

a.1
Q.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
Q.0
0.0
0.0
0.0
0.0
Q.0

0O.03Z5

0'(:)
C,.

0.0
0.0

Teflon

SEHUIARE
&+- 10

22 13,

- -

i =1,
L)

15!

0.

=7
44

12 0.
20 164,
20 1.
=25 Z.
1z 0.
Q3 0.
2= =.

o1
17
=5
04
13
Oz
Oz
02
04
(W]
11
12
04
Q=
1z
14
17

-
it

1.
1-
1.

0.
Q.
G,
Q.
0.
Q.
0.
G.
0.
Q.
Q.
Q.

Q.
=7 0.
23 0.
oz 0.
~7 0.

169

T#1+-
27 L4—-

0,047+~
O.0244—

CM
MICROGRAMS

LWS/FILTER

25+-
WAED
275+-
149+—-
OO0+~
EO1+—
S4%+—
749+—
Q20+~
1994~
107+~-

1.14%
2.174
1.7&0
3.771
0.937
0.112
1.412
0. 1z20
0.544
0.077
g.022
Gzl
Q0. L484
Q0. 107

0,252

bt

SIS -

104+~
O. Q22
Q. 023
0.01%
0.014
0.011
Q.027
0.021
0.072
0.077
0.040
Q.05
0.07%
0,02
0.110
0.224
0,557
0.324
0.018
0.4322

OO+~
Q1o+—
QOO+—
247+~
004 +—
25+
133+—-
QOO0+~
OSE+—
OO0+~
Q0O0+—
QOO +—
EY+-
OQO0+~—
O00+—
OO0 +—

ot

FERCENT

10,124+~

20,2321+~

Z.424+—
Y.712+-
Q. 000+~
0, 32 -

PR KO

H.715+=

1.208+—
OS85+~
0.710+—
0,020+~
Q022+~

O.0104+-

T0.000+-

Q. 157+-
Q.00+~
0. 1466+-
0. 085+~
O.000+~
Q0.027+-
0. 000+~
0. 000+~
Q. 000+~
0.220+~-
O, 000+~
0, Q00+~
0,000+~

0. 422+

Q.92
1,209
1.14¢C
Z. 478
0.4601
Q.074
1.141
Q.110
G270
0.0%0
0.015

0.327E

0.422
O.02%
0,231
0.015
0. 0%2
Q.010
0, 009
0,007
0.020
0.014
0.047
0.0350
026
L 02
. QS0
. Q57
L0700
. 145
0. 35
0,52%
Q.01
D.Z7E

loNeoNoie Neolal



SAMFLE ID: SCHUYLKILL/OIL-FIRED POWER PLANT - TEST
FRETICLE
ANALYSIZ

EXFOZED
MA==

ELEMENT

-

T T D
~

.8

N DT D
mm T moan I

DNDX
R s ]

0
IN
S
=k
BA
LA
HG
FE

SIZE: F
I

AREA:

UG/ CME

- el T
SOT+-
1é&b+—
177 +-—
0,000+~
1.221+-
14.32246+—
Q0,737+~
.
(W
Q.

12,445+~
12.404+—
Q. 27 +—
Lo 872+
.01+~
0. Q%50+~
0. 013+~
O, 027+~
0, 015+—
O, 1924~
(. QOQp—
Q. 020 +=—
1.007+-
0.01%7+—
Q.015+—
O.010+—
O, Q00+—
0,114+~
0.4%4+-
1,232+~
O, 27 S+—
0, 00O0+—

e bET+—

AF1SZ

L. A4Z

- Teflon

2911+-

0.414
O.701
1.11%2
.12z
0,724
Q. 0ET
Q, b4
O, 0=
0.413
Q.0%4
0,013
Q.572
O.564
. 040
0,305
O.013
0.044
0.012
Q. 010
. Q04
O.010
0.011
0. Q22
0. 050
0.010
Q.015
Q.020
0,0z
0,020
O, 0a
0,132
L
O, 007
Q0,297

SELARE
i0

M

MICROWGRAMS

US/FILTER

57,410+

<

Y

421

S.2574—-

. DSG4-
27T+

0. 000+~
2402~

I, O34 +—

=
=it

. 050+—-
224 4—
2.010+—~
1.520+-

TH. 217 +-
79 AST+—

=

4.,0%1+-

O.11%2+-

e 2Tl
O OOCI+=—
Q.126+-
Lo ST -
0. 125+~
Q.03 7+-—
0.0&24—
Q. OO0+~
0.742+-
2,713+
S . oS+ -
1.755+-
0. 000+~
S48+~

170

- i)

DO g 8
T Do
DS =N |
SV XN RPN SR BN By |

b oW
[ SN

®

~

X
H

O O ]
R
i

"~

-
LY

'~

. -

PR
O}

.70
304621
Q. 257

. PSA
O, Q=2

IO
oy

U
A

o)
+ b

O, O

0,044
Q.0%4
0.120
0.14%
O.191
O, 402
Q0,277
1,235

0.

045

2.94=

NO. 7A

FERCENT

1,440+~
2.S12+—
1.012+-
11.027+-
0. 000+~
Q. 217+~
2. 2004~
O, 132%+~
1,504+~
Q.05 +-

LT —
2056+~
O. 105+~
1,095+~
O.0104~

- r

0,005+~
O, 004+~
O, 00%+—
0,021+~
0O, 000+~
O, QD=+~
O, 145+~
0.002+—
0.002+—
Q. 002+~
Q.0004+—
Q.01%+—
0.074+-
0. 2194—
0.04%5+~
0O, 0004+—
1.42%2+-

0,083
G. 115
0.124
.31z
0. 12%
Ll
G,110
O, 00T
Q¢

0,007
0, 050
O, 0oz
0,007
O, 002
[ I
O, 001
Q, 002
O, 002
0,004
O, 00
0O, 002
O.002
Q.00
0,004
Q. 00S
0.010
0. 023
Q. 022
0,001

0. 0485




ZAMFLE ID: SCHUYLKILL/OIL-FIRED POWER PLANT - TEST NO. 78

FARTICZLE
ANALYZIZ

EXFIZED
M2

ELEMENT

R
M
FE
NI
o1
N
GA
Az
SE
ER
RE
SR

ZR
MO
PD
A
ch
IN
SN
=B
RA
LA
Hz
FB

SIZE:
1D:

AREA:

Us/CM2

1.229+~
2.4224—
Q. O00+—
0. 000+~
0. 000+~
Q. Q00+—
1.004+—
0.135+—
Q. 000+~
0. 004+~-
0. 004+~
Q0. 0004+~
Q. 000+—~
0,028+~
Q,000+—
Q. 000+~
Q. 0004~
0,001+~
O, 0044+~
0. 000+~
Q.01%+~
0. 005+~
0.000+—
Q. 000+~
0. QO0+—
0.008+-
Q. 000+—
0.001+-
0. 000+—
Q.000+—
0. 000+—
C.000+-
O, 000 +~—
0000+~

CCQvg -

0.114
0. 202
Q.155
0.244
0O, Q24
0.011
0.131
.01z
Q.0=1
Q. 002
Q0. 002
0.074
0.061
0,007
O, 03
Q.02
0, 00%
O.00%

0,00z

0. 002
0,004
0.004
0.014
0. 013
0., 00
0.013
0.01%
G.017
0.02%
0.047
0.114
C.17%
Q0. 003
O.042

10

Nuclepore

&.42 SRUARE M
102+=

MICROGRAME

UG/FILTER

7 PS4+
15.4614+-
0. 000+—
0. OO0+~
Q. 000+~
0. 000+~
t£.444+—
0O, 2Lb4+—
0. 000+—
0.0Z4+-
Q.0Z7+—-
0. 000+~
Q. 000+—
O, 2454~
O, 000+—
QL0000+~
Q. 000 +—
Q. 00&+—
0. 0Z28+—
0., 000+~
0.121+-
O, 032+~
Q. 000+—
Q. Q004
O, 000+~
Q.047+-
O, 000+-—
Q. 005+~
Q. 000+—
Q. 000+—
0. 000+~
0O.000+—
0, 000+—

0.000+—

171

0.74%
1,323

Q.73
2.21%
0,553
Q.04
0.241
0.024

0. 328

0.04%
Q.017
0.47%
Q.3220
Q. 044
0.214
Q.01%
Q.057
0. 012
Q.017
O0.014
0. 025
0.024
Q.02
Q.031
0,052
Q.022
0,113
0.122
O.15%
0. 2032
0.724
1.1351
0.017

0,262

7. 235+
Tie 2744~

0O, Q00+~
0. 000+~
Q. 000+—
0. Q00+~
L. D45+—
0, =555+~
0. 000+—
Q. 024+-
Q.02 E+—

Q. 000+—-
. 000+—
O 23%F+=
0. 000+~
Q. Q0O0G+—
Q. O00+—
Q.00A+~
Q. O244+—
Q.000+—
O.11%+-
Q. 0=+~
O, 000+—
0. 000+~
O, 000+~
Q. 045+
Q. 000+~
Q. 005+~
Q. 000+—
0,000+~
O, 000+—
O, 000+-

Q. 000+~
0. 000+-

1. 044
2.004
Q.72
2125
0.54%
O OFfS
1.027
D.112

0,220
0. 045
0.017
O+ 44z
O, 24
0.0%1
G.211
0.014
0.0%7
Q. 012
0.017
O.014
0.027
O.024
0.0%1
Q.077%
0,032
0.022
G.114
0.121
Q.157
Q.292

Q. 722
1.1323
0.017

O.2eS

SR R A



SaMELE 10: SCHUYLKILL/OIL-FIRED POWER PLANT - TEST NO. 7B
FARTICLE =I12E: F
ANALYSIS ID: AF1SZ - Teflon

EXFOSED ARES: G. 42 SIHIARE TM
Tisis+— 10 MICROGRAMES

ELEMENT US/7ComMz UG/FILTEKR FERCENT

AL 7,814+~ 0,244 7 EQT+— 2. 20% 1.4%%+- 0.070
=1 1z, Q.&17 SELTE 2.724+~ 0O.125
F S, 1,022 T 1.142+— 0,207
= T2, 2,732 2T77. 11,244+~ Q3552

0
r
(=)
)
O
.

T if Fa

0. A ) . O.000+= O, 1325
k. i. 0.05% 7. O.234+— 0,012
ZA o (SIS 73, L ALTA—= (0,115
TI 0. 0. 045 4, 0,143+~
Y 7. 0O.325 a7, 1,565+~

LR Q. 2465
Ml O
FE 10,
NI 10.2
i 0.

The

0,044 1.703+= 0,297 Q.05Z+-
2T 00487 O, 07 +—

1

0,475 AL, ZO0%—= T, 047 =L Os —
=
!

LTISA- 20991 Z.057+-

S O9T - 0. 205 O.027+— 0,004
25 445+— 1,620 1.113+- Q.051
0.011 O.256+= 0,071 O.011+= 0,002

=

0. 053

™~
-y
£.

[
0y D

0. 0%4+—= O, 0z22 O, L03+—- 0,245 0. 0174+—
2 G, 00Z+— 0. 010 O, 0O5484+-— O, 057 O, 002 +—
B O, 015+~ O, 003 O, O98+— 0, 051 G, O0Z+— O, 00z

mn

QL0044+~ Q. 00z O, O3 24— Q.017 O,001+- O.001
D.166+— 0,007 1.0464+=-  0O.0F7 Q. OZ32+= Q.002
0. 000+— 0. OO O, O0D0+— 0,052 O.000+— O, 002
0.,055+= 0,012 0. 352+- 0,117 D.011+— O.004
Mo 0.242+- 0,041 S.414+— 0,265 0.170+=— 0,008
=N 0.0174+=-  0.00= 0.110+~= 0O, 04% O.002+— O.007
> QL.000+— 0O.0Q10 QL D00+~ 0,07 O, 000+— 0,002
CL Q. 0,015 0.14%+=- 0.0%% Q. 005+~ 0, 00=
IN 0,

SN Q.

= iy
P X

Q.01 0.14%5+- 0.11Z 0.005+— 0,004
0,022 0.552+- 0.14= 0.017+= 0.004
Q.052 2.%04+— O, 224 Q.O0%1+- 0,011
0.11% 7.22%+=  0.,7AT O.227+— 0,024
LA Q.22 0. 142 1.429+—- 0,212 Q.045+— O, 029
HiS Q, 005 +- 0. Q0-A 0,024+ Q. 03248 O.001+- O, 0018
FE 7.147+- 0Q,32= S.224+—- 2,103 1.440+— 0, QLA

172



SAMPLE ID: SCHUYLKILL/OIL-FIRED POWER PLANT - TEST NO. 7B REPEAT
*GRTICLE SIZE: <
ANALYZIS ID: ZCO%1 - Nuclepore

EXFOSED AREA: &.42 SEIARE CM
MAZE - T+— 10 MICROGRAMS

ELEMENT UG/7smz US/FILTER

AL Q.570+=-  0,04%
=1 1.2246+— 0,020
F Q.024+—= 0O, 04% D,274 =20,323+-
= Q.228+= 0,107 0.702 =432, 721+—
D Q. 000+- 0,027 Q. 000+~ O,.171 0., 000+-
k. Q.018+- 0. 004 0.114+- Q.Q27 = 4§, 244+-
CA 0,642+— 0,043 4.11%+= 0.27&L -154, 44+—
TI Q.07%+~- Q.00 Q. 502+= Q032 =15,229+—
v 0.114+- 0.014 O.7334=  0.087 -27.505+-
CR 0. 002+=  Q, 003 0,054+~ 0,021 — Z.012+~-
MM G.0O07+= 0,002 Q.047+— 0,011 - 1.7&£O0+-
FE Q.217+— 0Q.022 1.403%+~ 0,144 =52, 4&24+4-
NI 0.07%+= 0,015 Q.50%+=  Q.O0¥F2 —-17,072+-
I D.112+= Q.00 Q. 7204+- 0.04% =24, 997 +—
N Q,02S+—- 0,005 Q. 2244+= 0,052 = 2,.40T+—-
Gy 0,000+~ 0,001 Q. 003+~ 0,010 - O.119+- 2
AL 0.001+—- 0,004 O.007+= Q. 034 = Q.2460+= 1,477
TE Q.002+=  0Q.00Z 0.015+— Q.010 — 0.5&&+— 2,138
ER 0.000+=  O,002 0. 000+~ 0.014 O.000+— ¢, 5472
RE 0,000+~  O,002 O, 000+— O, 014 0L 000+~
=R Q.01%7+=  Q.0032 0.122+= 0,021 - 4,4L£00+-
Y 0., 003 +— 0. 003 O, 017+~ O.02%2 O, A246+—
IR 0. 000+=- 0,014 Q. 000+= O, 03" O.000+— 3,352
Mt 0.007+—= 0.011 0.047+= 0,067 = 1,742+~ 7.050
FT Q.001+—= Q.00 Q.0084+-  0.0%4 - 0.204+- 2,270
Al Q.007+— 0,013 0,048L+~ 0,022 1.740+— 7.217
o 0. 000+— a.017 0. 000+~ G.111 0.000+- 4,142
IN Q.017+~- 0.019 Q. 11Z2+= 0.123 = 4.17L+— 14,40
SN Q. 000+—  0.024 0. 000+- 0,157 0O.000+—- 5,594
SE Q.000+=  0.044 Q. 000+— 0,293 Q.000+— 11,00
BRA 0.0235+- 0.114 Q.225+- Q.732 = S.544+— 42,20
LA 0. 000+— 0.17= 0. 000+— 1.114 0.000+- 41.74
HG Q.000+=- 0,003 O.000+= 0,017 0.000+= 0, L£25
FE Q. 022+— 0,012 0.144+- Q.075 - S.321+= 20,327

0.214 -1327.34+-

0.5132 =297.50+-
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SAMFLE ID: SCHUYLKILL/OIL-FIRED POWER PLANT - TEST NO. 7B REPEAT
FARTICLE SIZE: F
ANALYEZIZ ID: AF1S4 - Teflon

EXFIIED AREA: &, 47 SIDUARE M
Masise S17+=- 10 MICROGRAM:Z

ELEMENT R g B WS /FILTER FERIZENT

AL 1.102+= 0,052 7.114+—~ 0Q.Z270

=1 1.5800+—~ G, 07 11,554+ O, S5

Q.07
Q.114

F Q.72+~ 01745 H.Z15+- 1. 0.220
= 12001+~ O.544 77.0487+= I, P12+= Q.70
oL G, QOO+~ 0,140 O, QQ0+- 0,329 0.174

b O.147+= 0,011 1,070+~ 0O,

<

AN
o <4

]
=
[ 3D
1
oS £

0,015

O
0]

SR 0 e
fun
5

A 1.474+- ©.071 A TN QL0
TI 0. 0487+~ Q. 007 O, 200+~ Q.0 ), O0S

Vv 1.072+= 0,051
[ G043+~ Q. 002

X
b
p

~
!

O.04%

MM O,026+=  0.00Z D 0.014
FE 1,295+~ 0.04&7 = Q.42
NI 1.456+~  0.04&2 e .42z O, o

S AN N

[ B 0O, O30+- O, 007 (8} O, 0472 0,002
N Q. 773+- 0,037 4 0.2E% O, 04
54 Q.01 1+~ 0. 00 O Q.01% 0,004

= Q.00Z+—= 0,012 0 Q.07 G.015

= O, QLT+~ 0. 002 O
B O, 003+= 0
= O, OO T e— Y, OOt (9] a0

=R O, 015+~ L0z O O, QO
Y Q. OO0+~ OGz Q. 000+~ a.01= O, 000+~ O, 003z
- -

=
o
—
)

O, 00

0,007

O, 002

D

ha
a
-

~
be]
[ury
s

—~

—

e
o

4o+~ O, 00 Q. 2+~ D, 0ED 0. 057+— O.012
113+=  0O,00% Q.757+—=  0Q.0A1 Q.147+~ O, 012
QOS+~ 0, 00% 0.0Z1+- 0.0=4 0. 00&+— O, 007

Tr
I
. .

Ql 2+~ O, 00 Q. 021+- O.,.05z O.01&4= 0,010
QOO+~ 0.011 Q. 000+~ 0. 0L Q.O00+~ O.0132
QOO+~ 0. Q12 O 000+~ Q7> O, 000+—- 0,015

017+~ 0.015 0,107+~ Q=7 D.0Z1+~ O.01%

>
[ ]
Pl s
e -

.

—

2133

ol e
.

'3

N
v
.

7
-
-

b
.
-

= Q. 115+~ 0,021 Q.7274— Q. 202 G.14%2+—~ 0,029

ER 0,284+~ 0,072 1,545+~
L& 0,000+~ 0,111 0.000+~

)
‘!

4+L= O30+ = O, 090
714 U, 000+— 0,123

-

HG 0, 000+~ O, 002 0,000+~ 0.014 0. 0O00+= O, 003
FE 1.037+— 0.04% &, AES4+~ 0,213 1, 235+— Q. 088

174



SAMFLE ID: SCHUYLKILL/OIL-FIRED POWER PLANT - FIELD BLANK
FARTICLE 21ZE:

ANALYSIS ID: ACO73 . Teflon

FIELD BLANK

EXPIZED AREA: é4.42 SRUARE CM

ELEMENT G /oM LNG/FILTER

=1 Q. 000+— 0,007 0.000+= 0,057
F 0,000+~ 0.004 0,000+ 0,024
= Q. 000+—=  O,020 Q,000+~  ©O,1320
ol O QO0+— 0. 004 Q.000+~— 0,041
ko Q,001+= Q003 0,007+~  Q.01%

[e'=} O, 000+—  0.002 O,000+—- O 012

TI O, 000+- 0,001 Q. 000+= 0O, 005
v 0. 000+— 0.001 Q. 000+~ O, 00A
CR Q. 000+= 0,001 O.000+— 0,007
MN O, 001+=  0.001 0.004+= O, 007
FE Q. 003+— 0,003 O.021+—~ Q020
NI 0.000+—  0O.001 O.QQ0+—= 0,003
e 0.001+— (Q.001 Q. 003+— O, 007
N 0. O00+—- 0.001 0. O00+— 0. 004
54 Q. 000+—  Q.001 Q. 00Z2+— O, 00

A Q.000+= Q.00 O, 000+— 0,019

SE Q. 000+—  0.001 O, 000+—  0.007
ER 0. 000+—  O.001 O.000+= 0,009

AL O0.000+— Q.013 Q. OO0+~  O.052

32 Q.000+~ 0,002 0.000+~- 0,011
SR Q. 000+— 0,003 0,000+~ 0O.0148
Y Q. Q00 +— 0, Q03 O, OO0+~ 0.017

IR Q.000+- 0.011 Q. 000+= Q. .0Q72
M Q.000+~- 0,002 Q. 000+— 0,051
FI Q.000+- 0,007 Q.000+—  0.042
Al 0.000+— 0,010 0. 000+— 0,043
Ch 0.0Q0+-~ 0,012 Q. 000+— 0,020
IN 0.000+— 0,015 Q. 000+= 0,027
=N 0O.00Q+- 0,01% 0. 000+~ 0,122

SE O,002+= 0,034 0,060+~ Q.22

EA 0.020+- 0,024 O0.126+—  OQ.555
LA O.079+—  0.124 O, 27+= 0,273
MG 0,000+— 0,002 O.000+-= 0.014
FE O,005+~—  0Q.005 O.0Z24+— 0,031
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SCHUYLKILL/OIL-FIRED POWER PLANT - FIELD BLANK
IE: F
P OAFZ4Z - Teflon

1o
ILE =

R

A o B

-

~v
yan

4 =
EXFIIZED AREA: .42 SDUARE CM

ELEMENT UG oMo S /FILTER

AL V.O001+= D,010 0,007+~  0.0LS
=1 0.004+= 0,007 O.Q2¢6+=  O.045

F UG.00Z+- 0,004 0.010+=  ©.0%4

= 0,000+~ 0,020 O, 000+=~  ©.127
cL 0.000+= 0,007 O.00I+=  0.044

2 Q. 000+— G, 00T 0, 000+=- O.014
IZA Q.000+= 0,002 O, 000+= 2,010
TI 0.Q00+—  0.001 Q. 007

v G.000+=-  O.001 O, QOZ+—
CR O.00Z+= 0,001 G.018+— 0,007
M 0.000+~- 0,001 0. 003+— 0. 003
FE Q. O0E+~ Q. 003 0.0 fk+— 0,020
NI 0.00Z+= 0,001 O.0124— 0. 00s
=L 0.00Z+= 0,001 QL0100+~ O, 007

o0S

»

N O, 000+~ 0,001 QL0004+~ O, 00=
154 O.002+— 0.001 0,014+~ Q0,00
5 Q. 000+— 0. 003 OO0+~ G, 017
ZE O, 001 +— 0O.001 0L 00— 0,007

aleks O
A 0. Q02 O 000+ O.011
g Oy O CGLO00+= 0,013 -
Y 0,000+~ 0,00 0,000+~ 0,014
R O, 005+~ O.011 0, Ol 4~ Oy, 0142
M 0. g O, 007 L0000+ 0. 047
FD 0. Q.007 Q012+~ 0,04
AG 0, Q0=+~ Q. 00% 0. 050+~ O, 059
N O.000%— O, 01 O, 000+~ Q.07
IN 0.01Z24+- 0,014 0.074&+~ 0,091
N 0.012+—  0.017 O.116+- 0O.107
SR 0,028+~ 0,032 Q.1&%+- 0,205
EA& Q0204+~ 0,020 0.191+~ .51

L

ER 0.001+=-  G,001 O Q0S4+ — YT

n
m

T
!

L)

TR 0.

—~
'
=y
=y

- -

LA 0,000+~ 0,124 0. 000+=  Q,79%

Hi3 0.,001+- 0,002 0.00S5+- 0.011
FE 0.001+= 0,004 0.004+= O, 037

f o Nl
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SAMFLE ID: SCHUYLKILL/OIL-FIRED POWER PLANT - FIELD BLANK
FARTICLE SIZE:

ANALYSIS ID: 123 - Nuclepore

FIELD BLANEK

EXFIZED AREA: &.42 SRUIARE CM

ELEMENT UGS/CMze UG/FILTER

AL Q.017+— 0.025 C.111+= 0,141
=1 O.QZ3+— 0,017 0.144+— (0,124
= 0. 000+~ 0.010 0. 000+—~ O, 0A2

= 0., O0Q+— 0,022 O, O00+— 0,143
[ 0,011+~ O.01¢0 O, 073+~ Q.06

3 0, 000+—  O,003 Q,Q01+—  ©O.0QZ0
A 0.001+- 0,002 0, 00%+- 0.015
TI 0O, 000+~ 0.001 Q. 000+~ Q. 009
v 0.001+—  0.001 0.003+= 0,004
R O, Q000+—  Q.002 0O, Q00+- 0.011
MN O, 000+— O, 00% O.000+— 0.010
FE Q. 002+~ (0,004 Q.013+—  Q.0z24

I Q.000+—  O.001 O.000+- 0O, 00%
cu G000+~ 0,002 O, Q00+= O, 010
N O.000+~  0O.001 G, Q0n0O+=  0O.00A
5A Q.0Q1+—  0.001 0.00323+— O, 004
= 0.007+~ 0.004 O.0484+— 0,025
=E O.000+~ O, 001 Q. Q00+— O, 007
ER 0, Q00+— 0,002 O.001+—- 0.014
RE 0. 002+— 0,002 Q. 010+~ 0.015
=R Q. 0004+—= O, 003 0., 000+—=  O,01%
Y Q.001+— 0,003 Q.00&4+— 0,022
ZR 0.000+- 0,014 0.000+- 0,023
Mo 0.0GO0+— 0,010 Q. 000+— 0,047
FO 0.000+—  (0.009 Q. 000+= 0,054
Al 0.013+- 0.012 0,0%5+— 0,075
D Q.000+~ 0,012 O.000+—=  O,.113
IN 0.011+— 0,020 Q.072+= 0O.12%
SN 0. 000+-— 0.024 0.000+- 0.1=2
SR G.005+—= 0.044 Q. 0Z5+—-  0.2324
BA Q. 05&+— Q109 0.252+— 0.701
LA 0.096+—= 0Q0.172 O.A17+— 1.112
HIG O.000+—  0.003 O.000+—  0.014

FE O, D00+~ Q.00 O, 000+~ O.041
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SAMFLE 10: EDDYSTONE/OIL-FIRED POWER PLANT - TEST NO. 1A
FARTICLE SIZE:

AnALYS1s 1D ACCGZO - Teflon

FLAKE NEAR CENTER OF FILTER

EXFOZED AREA: &.42 ZOHIARE M

MAZI: &2 10 MITROGRAME

ELEMENT S /CME WS/FILTER

0.449+~

-
I

< 0. S0L+~ . 0 38 ]
F . i 1 PRI
= 0. 2Th+— . 7 PR L R

O, 000+~
O, 054+~

e
Lo LI | Y

~

L OO0+~ (%
ZZie— Q.0

OO0+~

251+-

]

—
ain
<

o
(e
b
-
»

b - ; :

LA 0. P25+ S.P40+~ 0,471 T.41I+-
71 0. QL5+— 0,845+~ 0O, 0L TG 4—
M 0. 155+- 1,012+~ 0,071 L 044

A
b
—
1
@'
!
.

= O.011+~-
MN Q. 005 +-—

FE O, 2315+—

0,070+~ Q.
(. Q28+~ Q. 010
Z.01%+— 0,175
190+- 1.220+-  O.144
O14+— e 1004~ L9 T
170+— 0Q,01% 1.092+—=  0O.1321
CO=E+—- O, QOO O 020+~ . 015 O,03] 4+~
ONS+— Q. 0190 O, 024+— O, 087 0. 0%48+-
OOl +-— Q. 001 O.007+— Q. Q02 0,011+~
Q01 +— G, 00 O, 005+-—~ 0,010 O, 00E+—

111+~
QO+ -
OO+~

PR

PR
Deg
.

P4
-
o
L andi WY )
W
:;:
|

D]
[
-
b

.

~)
DO}
Xx]

+

i

-~
»
FOr
.

WS
nnZ
DD TS

.

[
m
e

m

GO04-- 0,001 O, OO0+~ 0,010 O, 000+~

L1004~ O, 000 QL e+~ Q.01 O, O+
Y O, DOO+=— O, 000 0. 000+- O, 014 O, 000+=- 0O,
Fas Q. 029+~ 0.00% Q. 129+— Q.00 2+
M 0. 000+~ 0,007 Q. 000+~ O,047 O, 000+—- O
FT Q.00+~ O, 004 O, 05 L+— 0O, Q=4 Q.02+~ 0O,
Al 0, 002+~ O, QD Q. 014+— 0. O50 O,0224¢—- 0O,
oo 0,001+~ Q.010 Q. 0044~ O, 0t4 Q. 007+— O,
M O, OO0+~ .01z QL. O00+4=— 0. 00 O.000+- O, 12
TN O, QQ0+—  O,014 0,001+~ 0.07%1 0.002+~ 0,147
z 3,051+~ Q.030 0, 3244—- 0,174 0,514+~ Q22

= {

BA O.0024+—= 0,071 Q0,010+~  O,45% Q0144+ Q.72
1

Wy 11
ARG
a

g
i
a
q)-—an:'.u.

e
(:', /o
~

e

Z O

D)
[
(

-

LA Qo000+~ 0,117 0,743 O.0004+— 1.
O.01= O.000+— O_0Z0D

His 0. OO0+~ O, 00 g
0,222 2.1%94+= OL.4A17

FE O, 210+~ O.03k
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SAMFLE ID: OIL -  EDDYSTONE/OIL-FIRED POWER PLANT - TEST NO. 1A

FARTICLE SIZE: F

ANALYZIS ID: AF1Ss - Teflon

DEFPOSIT SMEARED

EL AREA: &.42
L

SOUARE CM
- 10 MICROGRAMS

(N

ELEMENT LS /oM UE/FILTER FERCENT

0.074 Y.419+= 0,474 1.474+— 0,075
0.112 15,208+~ 0,722 2L320+= 0,117
0,202 10.2%8+—-  1.277 1.70%+— 0,211
0,577 77535+~ 2,714 1Z.0134+— OLA1Z

0.144 O00+— 0,927 O.000+—- 0,147

000 D
-

1t

[y}
.

BT

-
!
L}

k. 0.015 1.4344+= Q025 0.2z GLOIS

oA Q. 128 12,5752+ 0,325 2.07+— G144

TI Q.000+=  0.021 O, 000+— O, 125 O, 000+~ G, 022
0,244+~ 0.04% S.4Z21+- 027z 0. 54%+~- 0, 08%
Q,.0487+— 0.0Q07 O.200+— 0, 04% Q,047+— 0O 007
0,052+~ O.0032 Q.24824—  Q,.01% 0O, 0n54~

2.050+=  Q.097 12.1462+— 0,620 2. D&+~
1.240+- O,024% 11.312+- 0,550 1.234% 11—
Q.141+=  0.00%7 Q.707+— 0,040 Q.142+—
1.470+= 0,042 T ATP+—- 0.4 1.877+— Q.07
Q.00+~ 0,005 Q. 0487+— (O, ¢ Q. 003+~ O, 005
0, 000+—- 0,021 O.000+—- Q.1 0,000+~ Q.01
0,001 +— 0. 004 G, 002+~ 0,02 O.001+- O, 004
0. 00L4— 0,004 O, 0574 .07 OLO08+— 0O, 008

.:p. (]

QL 000+~ .00z QL0000 b~ 0,011 Q. 000+— O, 0
0,021 +—- O.003= O 157 +- Q.017 Q.01+~ 0.

O, QO00+-— O, 0O0s O, 000+ — Q. O2 O, 000+ O, Q0%
0L ODO+—~ O0.011 O, OO0+ — 0O.071 G, O00+— 0,011
O.112+=  0.010 Q. 756+~ 0,041 O.1138+= 0,010
D.014+— Q.00 0O, 0S5+~ O, 0= 0,014+~ 0,004
Q. O0124—= 0,002 Q.0784+— 0,052 O.0124—- O, 00%
Q.014+- 0,012 O, 0%2+=—  0.074 Q.014+—- Q012
Q.015+— 0O.01Z Q.09 4+=— 0,054 0.01%5+— Q. 014
0.000+—  0.017 0O.000+— Q, 104 O,.000+- 0,017
Q0.2174—~  0.034& 1.39L+— Q229 0.217+— 0,034
D.412+- 0,021 T 27+—-  0.3521 0.421+- 0,027
0.201+=- 0,112 1,733+~ 0,740 Q.2032+- 0,.11%
G, 002+~  0.0032 0.010+- 0,022 O.002+— 0,002

Z.8223+— 0,124 12 S424+-~ (O, 252 2.702+— 0,142
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SAMFLE ID: EDDYSTONE/OQIL-FIRED POWER PLANT - TEST NO. 2A
FARTILLE SIZE: =
ANALYZIS ID0: ACOZ1 - Teflon

EXFOIED AREA: L.42 SDUARE CM
M 42+— 10 MICROGRAME

A -

ELEMENT Us/omz UG/FILTER FERZENT

0. 127
0,204
Q.44
QL7770

AL 0. 211+- 0,021
=T O.&0E+—~  O.047
F 0.171+- 0,072

0y =
-

R

o I =
.
-

o QA7 1+— 0.1Z20
[ 0. 000+— Q.0
34 O Q04— O 00k
CA Q.712+- 0,05

A
-

S -

QOC+-
QDT+ — 0,
Y. 4480+— 2,

B o=

s

.
)
i XU > Y

e’
»

'

i

TI O,0624+=  O.005%

Vv 0. 125+-— 0.

(I O.GO7+— O.003 0.

MN 0, 00S+—  O.001 0,
FE O.218+- 0,024 1.

GO.0O1A -
O, 009 O, &S +-
D.157 2o S e

NI 0,152+~ 0, 0. 0,122 2.034+-

o 0,012+ 0. () 0.0Z0 O.171+-
ZN O.121+= O, 0.7 O, Q95 {507 +—

(KA Q0. Q00+-— O, 002 Q. 001+~ O.012 O.00%2+— D024

RN AN SR S

A Q. 000+—- 0,00 0. 000+~ G, 054 0,000+~ O,112
=E O, 000+~ O.C O, 000+~ 0, 005 O.000+= 0,017

] O, Q00+~ O, OO Q.000+— 0,017
RE O.001+—  O,001 O, OO +— O, 002 O, 015+— 0,01
=R O, Q0L+~ Q. 007 0,027+~ 0,013 O, Q7L+~ O,021

Y O, 00Z+— O, 002 O.013+~ 0.015 Q. O+~ 0.0
1

BE Q. 000+~ ©

[

NN Iy

ZR 0.000+=— OOF 0, 000+= 0,040 0.000+— O,
M O.007+= 0,004 0.0487+— ©O.041 O,.097+— O.¢
FD 0.002+= 0,005 .01+~ 0,022 0,034+~ 0,
A 0.01%+- G.002 O, 0%%+~- 0,051 D.205%+- 0.
el 0.0104+- 0.011 Q.07 +— Q. 0aeY =

IN O, Q00+~  0.012 O.000+—  O.07S 0. 000+= 0,

=N O, 000+- O.015 O, 000+~ (W L= O, 000+~ O,

i
]

—~
fe)
o~ 0
o

v
b
L)

Drs b s
SO I SR

B~ -

-

=B 0. 000+— O, 022 0. 000+— Q. 123 O, 000+= O, =27%
EA 0.172+=  0.072 1.141+~ O, 2L ESE4~ 1, 04A
LA 0.274+- 1.727+-= 0. L AZT+— L ARE
] 0,002+~ O.017+- O, 0 Q. 027

FE O.24%+— 1.595+—
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SAMFPLE ID:
FARTICLE
ANALYZIS

SIZE: F

I0: AF1S4 - Teflon

DEFOSIT SMEARELD

EXFOZED

MAZS

ELEMENT

-
FAY
SR
as
SE
ER
RE
=R

R
Mt
FI
AG
cn
IN
=N
SR
BA
LA
HiG
FE

AREA:

UG/omMz

1.127+-
2.110+—

b
10,874+-
Q. 000+~
0,174+~
Z.4T9+—
0,000+~
Q. &71+-
0.0Z28+—
0,032 +-
1.752+~
1.922+-
0,117+-
1.209+—
Q. 0O+~
0. 000+—
O, 000+—
O.007+~
0,001+~
Q.01+~
Q. 000+~
0. 000+~
O, Q99+~
0.0044~
Q. 002 +—
0.013+—
0.017+~
Q, 054~
0.117+—-
0. 2644~
0,214+~
0. 000+—
2.244+—

&.42
S54L+—

Q.03
0,101
0,274
0,520
0.12%
0,012
O.114
0.021
Q.025

O, 004

0O, 0032
0,033
0,071
QL. O0s
0,054
Q. 0048
O.01=
O.002

0,002
Q.02
0. 002
0.004
Q. 010
Q.00%
Q. 005
0. 002
Q.012
D.014
0.014
0,021
0O, 020
0.11%
Q. 002

0.1048

SHUARE CM

10 MICROGRAM:

US/FILTER

7o 29—
12,547 +-
.77+
AP 214+
Q. O00+—
1.245+—
15, A58+~
G, Q00+~
4,309+~
0, 221+—
G 207+-
11.251+-
P T771+=
0.747+-
7 7S+
0. 050+~

0. 000+~
O, 003+—
G, 0424~
Q.0048+~
0. 122+~—
O, 000+~
0. 000+~
Q.32+~
QO.027+-
0.012+-
O.07L+—
0. 121+~
0.251+-
Q. 722+—
pPRCCT A S
Z2.014+-
Q. 000+—
14.40%7+~-

181

(x] tj
‘

O S T
b3 o

Q, 5=
0.4%7
0,051

0.028
0.114
Q.02
0.01%
0.011
O.01A
0.02%
Q.07
0.05
0.0z24
0,054
0.075
0,027
0. 103
0O.202
.51z
Q.74
0,015
Q.70

2IL - EDDYSTONE/OIL-FIRED POWER PLANT - TEST NO. 2A

PERCENT

1 . TS —
2,453+~
1.7%1+=
2,797+~
0. 000+
QL2289+~
227 0+=
O, Q000+~
Q. 770+~
Q0.0481+—
O, 025 4-

1.791+-
0,127+-
1. 423+~
O, 00%+—
0L ODO+—
O, OO0 +—
L O0S+—
0.001+-
O.0ZZ+~
(IS TRINE T

Q. 000+-
0.1146+=
0. 005+~
O, 002+~
O.014+-
Q. 022+—
O, 04L+~
0. 128+-
0. 420+
O, 29+~

O, 00O+~

2. 6814

G, 074
0.127
Q.227
C) L =T

D152
O.014
. 144
0,025
0.044
O, 007

0,003

2.062+—_0.10%

O O30
0.010
0,071
0. 005
0.0z
O.0048
0. 00
G007
O, 00T
O, 005
0.012
0,011
0. 004
Q.010
0.014
0,014
0O, 01%
0,027
0, 0%4
0.140
0,007
O.122



SAMFLE ID: OIL - EDDYSTONE/QIL-FIRED POWER PLANT - TEST NO. 3A
FARTICLE =I12E:

ANALYZIZ In: Acoz> - Teflon

BUILD P OF DEFOZIT AT FERIMETER

EXFIZED AREA: 4. 842 SOIJARE M

MAT=: 100+= 10 MICROGRAMZ

ELEMENT UG/CM2 UG/FILTER FERCENT

AL Q,972+- 0,049 J.A22+- 0,217 D AT7SE— Q.43
sl 1.2320+-  0.022 7.378+- O 5AZ 7. DLRET
F Q,24%+- 0. 127 2.205+— 0 277 Z. 05
= 1.2838+= 0,207 2.077+— o1 S 0L+ =
(i 0. Q00 +— G, 051 O, 00+~ Q,22% O, 000+—
k O, 052+-  0,00% 0, 3 0. 0% O, A2 +—
CA 1.40%+—- O, 0wz TLQ21+— 0,421 P 011+

TI O.C 3,003 Q. AZ1+— O,

\ O, 22%+— 0,021 1.512+—= 0O,

~
XX
+

{
.
Z
.
b

1 LG
O
:A| ",
.
1
|

T
[y
1l
1
T
i

ZR O0.017+- 0.004 Q.107+~ O.024 0,107+
MM O, 00%+— O, 002 0. 0SS+— o 0O, O5S+—
FE : B.1ESe— SFE 3. 1ELle-
NI : . 072+ 4 Z,070+— 0O,
(R Q.01%+- O.121+- Oz Oo121+= O,

ZN G, 252+-
154 0,004+~
= G, O0C+~
) 0,001 +—

BR O, 0O00+—

l.&413+— 0,172 1,614+
0,025+~ 0,012 Q. 0Z25+—
Q.000+~  O,077 Q. 000+~
QO07+=— 0,012 O, 007 +—
O, 000+— 0,013 QL 0O00+—

—

)

T D D

-

BRE 0. Q02+~ O,00z 0. 015+— 0,012 O.0154+- O,
=R O0.015+=— Q.00 Q. 09%+— O, 01= O, QF9+— O,

Y O.001+~ G, 002 0.00%+-  0.0Z1 O.00S+- O,
LR 0.00%+=~  0.01Z 0. 0.074 O.05%+— O.C

MU 0.¢ 0,007 0. 0.122+= 0.

FD 0.000+—= 0,004 Q.000+— Q.000+—~ Q.
G 0.01&+—  0.010 0,101+~

0.101+= 0.04&%=
I 0,01%+= Q.014 0.120+- 0,120+~ 0,

InN 0, 000+— O.015 O.000+— O.000+— 0,0
=N Q.00+~ 0.01% Q, 027 += Q.027+= 0.
Ry = O.000+—  ©O.037 O, OG0 +-—

Q.000+=~ 0O,
: 0,5

EA 0.206+- O, 071 1.224+- =
O0.21%+— 0, 2C

LA 0.127+=  0.141 0. 214+~

Hi5 O, 000+~ O, 002 0O, 000+= O, 000+- O,

FE 0.4+ 0,052 .13

124+ — 00457
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ZAMFLE ID:

FARTICILE =IZE: F

ANALYZIZ

EXFOSED
MAzS:

ELEMENT

AL
=
F:

CL
K
A
TI
v

CR
MM
FE
NI
L
ZM
Ga
Aty
=E
ER
RE
=R
Y

ZR
M
FL
AG
(g
IN
SN
SR
EBA
LA
HGi
FE

I0: AF1S7 - Teflon

AREA:

UE/CM2

2. 028+-
3.571+—
27544~
T IT7 -
Q. 000+—

0.0Q67+—
LGRS -
2.7843+—
0,204+~
2 280+—
O.012+—
0,002+~
0.001+—
Q.016+~
Q. 000+~
0. 040+—
0. OO0+~
0,024+~
Q.184+-
0.0146+—
G. O00+—-
Q. 015+~
O.00Z+—
0.074+~
0.13237+—
Q.S370+~-
O.117+-
Q. 002+~
4. 107+~

1075+~

0.100
0,147
0.30%
0.213
Q. 230
.021
0. 204
0. 025
Q.0
0.010
0.004
0.144
0.127
0.01%
Q.10
0.007
0.0264
0.004

O.002

Q. Q03

Q. 004
0.0132
0,012
0,007
0. QO
0.013
0.014
0,019
Q0.0325
0.092
Q. 124
0.004
O.12%

&4 STIUARE M

10 MICROQGRAMS

UG/FILTER

12,018+

2l P2+

17,2875+
124.414+-
Q. 000+
2. DeE+-
2. 17E+—
Q. L754—-
R

O.4848+—

O.01 44—
Q.004+~-
0,100+~
0. Q00+~
Q2579+~
O, QOO+—
0.154+—
1,180+~
0.101+-
Q. QP+~
0,01 L+=
Q0.477+—

Q.27 %4—
2. AT —

183

DOCRN = Je I ~ ) Y S T

-]
i ]
o~
1)
)

L N

[

Y]
v
£

[l L R

-4
1

-
J
Lol
P
-
=

0.04
0.14
O, 02
O, 0=
0.01

0.024

0.120
0,223
Q.22
0.211
0. 024
1.21%

oIL - EDDYSTONE/OIL-FIRED POWER PLANT - TEST NO. 3A

FERZENT

1,207+~
1. 657 +-
11.322+~

0,041+~
0. 040 +—
1.243+—

0,001+~

0. O00D+—

0.0 44~
Q. 000+~
0,014+~
Q. 109+~
O, O0C0Y+—
O.000+~
Q, OO7+~
0.002+—
0.044+—
Q.01 +-
Q. 25394~
0. 070+-
O.002+—
2.444+-

Q. 0E0
0O.101
0,201
0.257
0. 1327
0,013
0,125

0.015

0. 00A
0, OO0

L, O

_0.077

O, 002
0,004
Q.C14
0,004
0,001
0O, Q02
O, 004
Q. 003
0,007
0O, 004
Q.00A
O, QO
Q.Q0%w
0.011
0.021
Q. 055
0,07S
0,002

D.11%



SAMFLE IOt oOIL — EDDYSTONE/OIL-FIRED POWER PLANT - TEST NO. 4A
FARTICLE SIZE: ©
ANALYSIS ID: ACO2z - Teflon
LARGE BLACKE FPARTICLE ON FILTER
R AREA: t£. 42 SUIARE M
10+— 10 MICROGRAMZ

ELEMENT S/70M2 HG/FILTER FERCENT

DG
PR TR
. BESH—
407 +—

e QO +—

G,11%
O.124 1

—

0,05+~ O,013
Yo 172+—  0.021
Q.028+= 0,025 Q, 152
0,115+~ 0. 050 e 220

0,000+~ 0,012 Q. 000+— 0.074

e
au

~
DN R R LG

TR0y Mo D
3

O, 005+~ Q. 004 O, 021 4+- Q.025 O, 2154—
LA Q. 199+= Q. 013 1.275+- 0,115 12.7534+— 12,32
TI 0,012+~ O, 002 0,122+~ 0,020 1,333+ — . 2E0
Vv 0, 025+— 0,005 O.241+~ 0,021 Z.411+- 2.4z1

1&24= Q. 200

—

!
.

CR Q.0Q2+=  Q.002 0.01A4+— O.012
MN O.000+—  O,002 Q.003+— Q.010
FE Q. Q7 P4+~ 0.011 0.204+— - Q. 072
NI 0.04Z+-  0.002 0.272+—- 0Q.03Z2
[ OL.000+- O, 00 0. 002 +— Q.01
N 0,027+~ 0,004 0,235+~ 0,041
(ETA) Q. 002 +— Q.001 Q0,015+~ QO
= O.002+~— Q. 00% D.O01323+— Q324
SE O, 002+— 0,001 O0.011+- Q03
BF O,001+= O, 002 0. OO3+—~ 01l - ¢
RE 0o OOA4— 0. 008 0.0z Q1= ()
R O, Q04 +— O, 00 0O.028+~— Q1 O
Y O.001+=  O,.002 O, 005+— O1= O.0487+~
Q7= O, Q00+~ 0,774

AT 0O, 000+— O, 012 0. 000+—
Mit 0.002+— 0,002 Q.01%+— 04 O.146+- 0,544
FL Q.00&+—  Q.007 0. 03L+— 045 Q.254+= 0.370
A 0.023+—=  0.011 O.14%+—~ 0,069 1.427+- 1.441
il Q. 024+— 0. 015 0.131+- 0.027 1.510+— 1.795
InN 0. 000+= 0,014 Q.000+- 0,103 O, 000+~ 1,021
=N 0. 000+—  0Q.0Z0 Q000+~ O.12% O, 000+~ 1,291
= O, 000+— 0.040 Q. 000+~ 0O, 259 O, O0O0+— 2,593
BA 0,022+- 0,093 0.140+— Q. 592 1.4034— &, 139

LA D.000+—  0.147 Q,000+- 0,247 G000+~ 2,415

HiG GO.000+~ 0,002 0,000+~ (O.014 O,000+—- 0,141
FE Q. 061+—- 0,011 Comal+—  0O.047 TR P R S = )

o3 i el
i A
+
]
f-

U 8 I

—~

D D
.
)

-~
e
'’
e
D I

-

Lo
.
~
Z

—_
o
-

o
.

)
’

—~
!
.
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SAMFLE ID: oIl ~ EDDYSTONE/QIL-FIRED POWER PLANT - TEST NO. 4A
PARTICLE SIZE: F
ANALYSIS ID: AFLISE - Teflon

EXFOSED AREA: &.42 SRUARE M
MAST 190+~ 10 MICROGRAMS

ELEMENT Us/s7omz UG/FILTER FERCENT

AL 0,452+~ 0,022
= O, S840+~ Q.04
F O.L32+- 0,115

FO1+— O.120
4Oz+— 0,275
QS+~ Q. 753

|
3
J
+
I

= 0.124
B lo+— O, 203
SEE= O, 405

DO N A
D

.
01 =

Colll kD

= 2.P6Z4- 0,197 2,433+~ 1,265 130304+~ G, 747
cL 0. 000+=  0.047 LQ00+— 0,205 0.000+— 0,140

K Q.0Z2+— 0,004 D.279+— 0,041 10+—- 0,02
CA O.741+=- O,047 &£.042+= 0,300 S0 +— ;
TI Q. 000+— . 019 0. 000+4— O, 123 O D00O+-
Vv 0.297+=  0.014 1.905+-  0.10%5 1. 002+~
-F Q0.012+=  0,00Z 0.121+— 0,021 0,04+~ 0,011

MN 0.014+- 0,002 O OF23+=  0.010 Q.47+~ O, 004

~
O A
X}

Ll
Lol i1,

FE O.&27+—  0.034 4.412+= Q.220 Z.TEZ+— 0L 148

T GoAS2+= 0,032 4. 135+= (. 203 ZLE0ITH- 00 15E

il 0..04Z4+~- 0O, 004 Q. 2738+~ 0,025 0. 146+— 0,314

ZN 0.520+-  0.0Z5 2.340+- 0,161 1.7SE+- 0,125

G O, 002+~ 0, 002 0,014+~ 0,015 0. 007+~

As Q, OO+~ 0,010 O, OE0+— 0. D= 0O, 020 4—
=E O.001+—~  O,001 O, Q0Z+—  Q,00% 0. 00T +—
BR 0,.006+— 0,002 0.0414+-  0O.011 O,021+= O, 00
FE Q.000+—-  O,001 O.00C+— O, 009 O 000+~ G, 00%

=R 0. 0044~ 0,002 O QZ =+~ O.012 OO 24— D, 004&
Y 0. 002+— O, 00z Q.01+~ 0,014 O.007+— 0,003
R O.0Z214+= O, 009 O.200+—= 0,054 Q. 1054+= 0,020
M Q. 020+~ 0. 004 0,120+=  0.040 O.Dﬁ5+— 0,021
FO Q. 004+= 0,005 0.024+— S e Ichi 0,012+~ 0,014
AG 0.000+-  0.002 Q.000+= 0,050 0.000+— O, 024

- -

N 0.007+=- 0,010 Q. C4A+— 0,047 Q.ug4+— 0,025

IN 0.002+~ 0.01Z 0.015+— 0.07& 0. 00S+— 0.040

= G.023+— 0.014 0.14%+- Q. 071 O.075+— 0,045
SR 0.097+=-  0.02= 0. L25+= Q. 123 0.229+— 0,092
BA 0.2546+—  0.074 Z.284+= 0,473 202

LA 0.17%+~ 0,105 1,122+ 0 7 Q. 270+— 0,257
RHG O.00Z2+— 0,002 0.012+= 0,014 0.007+- 0,007
FE 0,721+ 0,024 4, &%1+— 0,222 2. 465%+— 0177

1.202+= 0,257
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SAMFLE ID: ©IL—-EDDYSTONE/OIL-FIRED POWER PLANT - TEST NO. 48
PARTICLE SIZE:
ANALYZIZ ID: CLO?Z - Nuclepore

EXFISED AREA:R &. 42 SRILARE CM
MASS: 14+- 10 MICROGRAM:

ELEMENT UG/CoM2 UG/FILTER FERIZENT

AL 0.1284+- 0.02% 0. 792+=  0Q.124& 5,744+~
SI O.2046+= 0,022 1.320+— 0.177 P.S07+—
F 0.041+— Q024 Q.261+—  Q.145 1.876+—
= 0. 219+- 0,052 1.408+- 0.242 10.134+-
[ O, 000+= Q,014 0, 000Q+— 0,082 0., 000+~
b O QOO +— 0. 0048 O, Q000 +-— Q. 02~ 0., Q00+~
Q0. 127 12.974+=- 2,393

0.01& Q. &474+- Q422
% QO.084+— 0,005 Q.033 Z.04%+— 1,491
CR 0.001+- 0. 002 Q. 005+— 0.014 0.027+- 0,104
MM Q, 004+~ 0,002 0.026+— 0.010 Q. 125+= 0,151
FE 0.,021+=- 0,011 0. T234— - 0,072 DT bEA— 20T7LZ
NI 0, 0S4+—- O, 007 0. 2444— 0,055 S AT4e— 1.E7S

A O.281+— 0.021
TI 0.014+=-  0.003=

o ol
Cid O.Q08+~ 0, O0Z 0. 0244~ 0,014 O, 245+= 0O, 204

N 0.040+—  Q, 004 0,255+- 0.041 1.8325+- 1,354
SA 0. 000+—- 0. 001 0. 000+~ 0. 00 O.0004+= O, 0A~7
= Q. Q00+~ O, 004 0, 000+— 0,023 Q.00+~ O,275

=E O OO0+~ 0.001 O, QO0+~-— 0O, 00 0O, 000+~ O, 044

BF: O, OO +— 0, 002 0O, 011+= 0,015 O, 022+ O, 122

RE 0.000+=~ O, QO O, 000+= 0O, 014 O, D00+=- 0,114
=k 0, OO7 4+~ O, 002 0. Q47 +— 0. 01% Q, 202+— 0,25

et
Y O, 000+— 0,002 0. 000+— Q.022 0,000+~ QO.157

R Q. 000+— ©.014 0.000+= 0,039 Q. Q00+— 0,~472
4 Q.005+= 0.011 Q.0Z4+—  0Q,02 Q0.247+— (Q,522
FO Q. 0OQ+— 0, 00 O,.000+- Q0,052 O.000+— O, 274
AG 0. 007+= 0.012 0O, 04%2+— 0,083 Q.207+— 0,634
(g} O, QOO0+~ Q.,.013 Q. Q000+~ 0,115 Q. O0OC0+— O, 323
InN 0.010+=  0.01% Q.065+— G 123 0. 4E8+-

S
N

s 0. 000+-  0.02% Q000+~ 0.153 0.000+— 1,133
i) Q. 000+= 0.04% 0.000+= (O, ,292 O, 000+= 2,102
& O.000+~ 0,112 0,000+~ 0,719 Q,000+—~ 5,172

oo
e
N
N

0]
B3 OV I

LA 0, 000+-— 0.174 0. Q00+~ 1,112 0. 000+—

MG Ci, QOO += O, 00z Q, 000+~ Q.017 O, O000+—

FE 0.027+=- 0.012 0.S57+— 0,072 4.011+-

(e
—

186



SAMFLE ID: QIL - EDDYSTONE/OIL-FIRED POWER PLANT - TEST NO.
FARTICLE SIZE: F
ANALYZIZ ID: AF1SS - Teflon

EXFOSED AREA: 4.4 SRUARE CM
[ PATEA 121+- 10 MICROGRAMS

ELEMENT UG/CMz UG/FILTER PERZENT

AL 0,342+~ 0,024 £.322+- 0,154 P 2EZ+- O
Sl Q.721+=- 0,040 T.0132+- 0,257 2.7EB4- O
0.399+- 0,109 2. 244+~ 0,700 2.123+— 0,

= S 2PE+- O.194 24, 9%6+— 1,745

-

[y

D.T79E+—

[ Q.000+- 0.047 . 0,000+~ Q, 200 Q.000+- O,
k. 3.074+= 0,007 0.472+- (0,047 0.2644- 0,

CA O.235+~  0.043 F.IT7P+= 0,273 2.970+= 0

TI 0,058+~  0.004 Q.2714+-  Q.027 0. Z20%+- 0,
Y O.292+— 0.015 1.9144+= 0,095 1.052+- Q.

CR O.00%+~=  0.002 0.0%4+= 0,013 0.031+- 0
MN 0.01é4+= 0,002 0.101+= 0,011 O.0T4+— O
FE O b7+~ 0,034 L 340+= 0,217 =,
NI Q. &62%+=  0.031 z
[ R} G.045%+- (. 004
N 0.471+= 0.0z
GA Q. 001+—-  Q,002
AZ QL 000+— L 0.010 0.000+~ 0,063 0,000+~ O
SE 0.000+= G.001% 0.000+= O, 00T O Q00—
BR 0, 008+—- 0,002 O.02%+= 0,011 O.014+— O
RE 0. 0004+~ O, 002 0. 000+ O.010 QL 000+= (O
=R 0. 007 4+~ Q.00 0,044+~ O.0132 Q,035+= 0O
Y O.003+—  0.003 Q.015+= 0.017 O.010+— 0O
FAS 0,030+~  0.010 0, 222+= 0,04 Q. 172+- O
MO Q0124 O.007 0.112+- 0, 04:
FD 0.01Z2+= 0,004 0.073+~ 0Q.0=7 0,042+~ 0O
AG 0,.00%+= 0. 007 D01+~ 0,057 Q.0Z348+~= O
(] 0.000+—= 0,011 Q.000+-=  0.070 Q.000+— O
IN Q.000+—= 0O.013 Q.000+- Q.02 CO.000+— O

P 227 += 0024 0. 158+— 1

U L R I~ Y

DL OOS+—- 0,015 0,004+~

=N 0.084+— .0164 0,281+~ 0,103 0,155+~ 0,
=93] 0.101+= 0,021 0,630+ Q. 194 0,259+~ 0,

i

BA 0.037+- 0Q.072 0.267+- 0,442 0,202+~ 0O

LA 0.172+=- 0.11% 1.104+=- 0,724 Q.E10+= 0,

HEG .00+~ 0, 002 0.0214+=- 0.01&  0.Q124= O
FE O.71%+= 0,035 4, 415+— Q.E25 2.S504+- 0O

187

- O,

QZ&+~- 0,194 L.228+- 0,

« 135+~ 0. 1m2 1.742+- 0,

48

L1132
209
404
D24
146

QI0

=y

01
0753
L0
. 007
172

144

017

12

L OEE
L O0E
Q0%
D05
L Q07
o O

ST

0.06%5+= 0,024

021
i
. O2E
. 045
OSF
1160

e
o Lot

403
. 02

. 1o




SAMELE ID: OIL - EDDYSTONE/OIL-FIRED POWER PLANT - TEST NO. 5A

FARTICLE =I1ZE: C
AMALYSZIS ID: ACOZ4 - Teflon

EXFOZED AREAR &, 42 SQUARE CM
MAZI: F2+=- 10 MICRIOGRAME

ELEMENT LG/ CMz UG/FILTER FERZENT

AL (

)

CSE4+— 0,047
LO13+= 0,074
L307+- 0,117
LTlA+— 0LZLR .

L0000+~ 0,053 0.

Q. 200
0.47%
Q.7&E
1.3%% 10,

0. 240 O 000+—

it
o

vt
r
O s

b 0.04%+~  O,0085 0. 0,04z O,.211+—
CA 1.191+= 0,021 7. 0,525 T 2YES4e—

TI Q. O027+-  Q, 004 Q. S5 0.041 Q. L07+—
Vv 0.2053+- 0.012 1.21%+- 0,114 1.422+— 3
CR 0.017+=  0.004 0.110+-  O.023 O.11%+— 0,022
MN Q0. 003+ 0,002 0. 054+~ Q.012 O.05%+—- 0,014
FE Q.44Z+— 0.0480 Z.845+~ 0,252 Z.0E2+- 0,437
NI 0, 294+- 0,021 1.900+— 0,197 2062+~ G311
Ch 0. 0Z0+— 0.004 O.1230+~ "O.027 O.141+— 0.1
N 0.214A+= 0,025 1.226+—-  Q.140 1.5904+— O

et

GA O, 000+~  0.00% Q. 0024+~ 0,015 O.003+—- 0O.017

AL Q.000+—-  O,010 0,000+— O, 0L% Q.000+— Q070
ZE 0,000+~ O.002 Q.000+~ Q. 010 O, 000+— 0,011
ER 0.001+~ Q0,002 0, 005+- 0,011 0.0+~ O, 012
FE G, Q02+—  0Q,00Z 0.011+—= 0,011 0.011+— 0,012

o= 0.01&+—= 0,003 Q. 10Z+- O.014 Qolldi+— G022
A O, 000+=  Q,003 0.Q00+=  Q,0Q12 O, 000+~ O,013
IR O.0Z0+- 0,011 O.1Z6+= 0. 0E2 Q.1Z274=— 0. 075
M 0.0146+= 0,003 0.102+—  O.050 O.111+= 0,055
FO 0.014+- 0,004 Q.OFLl+—=  0O.041 Q.0¥3+- Q.044
Al Q.0L&+—  0.00% Q. 104+- 0O, 0.112+=— Q.044
oo Q.025+~ 0,012 Q.133+—- 0.C 0.171+= 0,072
IN 0,000+~ (0,014 Q,000+—  O,C 0.000+= ©,074
SN Q.01+~ 0.017 0.072+= 0.112 Q. 07%+— 0,122
=B 0.011+-  Q,0Z23 Q.0F+=  Q,2264 O.075+~— 0,245

—

ERA Q¢ O004-— 0. 01 0. 000+—- o2 D.000+— O, Sh&
LA 0.011+~ Q.124 Q.070+= 0,207 QO.076+— Q274
HG Q.000+— 0,002 O.002+—- Q.014 0.002+— 0,017

FE O, 222+- 0,027 2.840+—= O, 247 2.6471+—- 0,294
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SAMFLE IL@:
FARTICLE =IZE:

ANALYSIS

EXFOZED AREA:

MAZS:

ELEMENT

AL
=l
F.

L
k:
A
TI
\%

CR
MM
FE
NI
[
N
54
(21
ZE
ER
RE

[l e}
]

\Vs

z%

FT
Al
oo
IN
=N
SE
EBA
LA
HG
FE

-

oIk

IL:

NS /0M2

1,713+~
2,000+~
2.3714-
VLT 2+
0.000+~
0,243+~
IC PR RS
0, 013+-
1,054+~

Q.01 2+—
0.0144+-
0. 005+-
0,012+~
O, 004+~
0L 025 +—
QL Q00+~
0,032 +-
0,164+~
O, 002+~
0. 009+—
Q.000+—
0. 017+-
Q.0424—
O, 2EE+—
Q2357 +-—
G.281+—
Q. 003+~
Z.247 +~

&.42 ZQUARE

13ET+—

0. 025
0.141
0,420
0,224

e 230
0,014
0.14&0
Q.02
0.052
Q. 005
O, 00>
O.11%2
D10
G.011
0.0%5
0. 005
0.021
Q.004
O,0048
0,002
Q.00 )
0. 005
O.011
Q.011
O, Q04
Q.00
0.011
Q.013
0.014
0,022
0.07%
0,112
0,002

0,132

-

M
10

MICROGRAMS

WS/FILTER

10,997+-
19, 259+-—
15,221+~
124,297 +-

Q. OOCi+=—

1.3914-
21.514+~

Q, OSbt+—

& TT70+=
0, Z00+-—
O.221+-
14,245+~
105+~
O2s+—
242+~
07F+—
00—
0,054+~
.07 ,+—
QZ3+-~
Q.161+-
OO0 +—
Q. 210+-
1.0514+~
O +—
O, O5S+~-
OOC+—~
102+~
0. 272+-

1,204+~
O.0204~
=y R

189

0.547
QL 0
2,761
S.9IE
1.477
0.10%
1,022
O.132=
(:) . el

-t

a5z

0,
Q.
Qy
0, L2
0.070
D.4&11
0.0324
0,123
Q.

Q.
0.
Q.

22

Q2=
o e
012
017
0,022
0.070
0,072
0.0z
0. 052
0.071
0,027
0.104
Q.247
0.510
0.75
O.0z2

0,244

7 L0

; EDDYSTONE/QOIL-FIRED POWER-PLANT - TEST NO. 5A
AF 140 - Teflon

FERCENT

0.792+—
1,.287+-
1,096+~
R £
0000+~
0.115+-
1.534%+~
Q. 00~A+—~
Q.47+~
0,022+~

Q.05+~
1,149+~
1,080+~
0, 0754~
Q. 255 +-
Q0L QOO0 a+—
0, 004+—
Q. 0044+~
0, 005 +—
0. 00T +—
0,012+~
0.000+—
0,015+~
0.07&+-—
Q.008+—~
0.004+~
0,000+~
0. O0S 4+~
0.020+-
0,132+~
O, 1&5+-
0. 120+—
0,001+~
1,216+

G, 040
O, 0t
O, 1%%
0,432
C.106
0.007
0.07%
0,010
G.024
0,004
Q.00
0,055
0.051
0,005
0.045
O.002
0,010
Q.00
0, Q0
G, 001
0,001
0,002
0, O0s
0,005
O, 00%
0. Q04
O, 005
O, 004
0O.007
0.01=
Q.027
0.054
0,002
0,0L2




SaMPLE ID: OIL- EDDYSTONE/OIL-FIRED POWER PLANT - TEST NO. SB

FORTILCLE
ANALYZIS
DaRE
EXFOSED
MASS:

ELEMENT

IR
ZN
YA
AR
=E
E&
RE

e

FAS
M
FL
O
IN
SN
ZE
EA
LA
Hi
FE

SIZEs
I0:

FARTICLE NEAR
AREA:

LIS/ CME

Q.75+~
1.245+-
Q, 29 2+—
Z.157+-
L OO0+~
0, 04844~

bl
Q. 102+~
Q. 252+—

0. 01 ¥+=

0,015+~

Q.
O, OO0 +—

o)
.

QOO +—
OO0O+—
OO0+~
OO0+
Q21 +—
Q0. 000+
0. 000+—
O, 025+—
O. OO0+~

o)
.
«
s

O, 000+~
Q. Q00+~

[BIERISRIE T
Q. 0QC0+-—
O, 000+~
0O, 000+—

O, OO0+~
O, 000+—

0. 447 +—

L.42

- Nuclepore

ZENTER
SIARE CM

110+

.

Q)

(N 7
C.2%1
0.0&7
O, O0=

0. 002
0.044
0.0=4
Q.
Q.0
Q.G
Q.
O,
Q.
O, C
O, 003
Q0,004
0,014
0,01z
Q.00
0,012
0.01=
0.01%
Q0,025
0.047
0.114
0.17=

O, 003

0,047

10 MICROGRAMS

LG/FILTER FERZENT

4,73&+— 0,220 4,212+—- 0O/5Z3
=00+~ Q, Sm2 T L30T+ —= O, 240
2.518+—-  0.87% Z.2%E+—- 0,
12.251+- 1,610 2,420+ 1

Q. 000+— Q. 295 0O.000+—

O, 2584+= 0,052 0. 259+~

™~
£
)

+
{
B
NS

Q.
(N
.11 1.477+—

o 200 +—
LOS4—-

[N
e I
o 0

ol e
+
|

3
i

1.462 .
O.i1%+= 0,027 0. 10%4+~- 0,027
0.0%+—  0.014 0.0E7+— 0,015
2.1+~ O, 2=z S ODT4— 0,37
2,251+-. 0,.2Z 2.053+— 0 275
Q150+~ O, 022 O 15864— g

1.7%%+—  Q,1281 1.4640+-
O, 003+=  0.017 0,002 +—
Q.000+—= ©O,071

Q, QQO+~—
O, 001 +— G.012 O.001+—.¢

O, O00+— 0,017 O, 000+~ O, C
0. 000+~ O, 014 0. 0004+~ O,

0., 122+- 0,022 0. 121+= Q.02
Q. 000+~ 0,024 O.000+~ O,C

0, OO0 = O, 022 Q,000+—- O,
Q. 227+— 0,074 Q.207+= 0,070
O, Q00+—  O.052 O, Q00+~ Q,04%=

]

0. 000+— O.0=0 O.000+- O, 072

QO.000+~ 0,112 Q,000+- QO,1072
0! O.123 O.004+— O 112
0, Q00+— O, 15% 0.000+— O, 145
0. 000+— O.3205% O.O004+— O, 27
O, 000+—- 0,744 Q,.000+—~ Q,4&£72
. 1.141 0.000+= 1,040
Q. 020 O,000+— O, 015

0D.274 2. AZ0+— 0,243

190



SAMFLE ID: oOIL - EDDYSTONE/QIL-FIRED POWER PLANT - TEST NO. 5B
FARTICLE =IZE: F
ANALYZIS ID: AFtét - Teflon

EXFOSED AREA: 4,42 SEWJARE CM
MAZ: 1473+- 10 MICROGRAMS

ELEMENT UG/CmMz Us/FILTER FERZENT

D)

-
.

Al 1.434+— 0,022
=1 2.04%+= 0.14Z
F 2.421+- 0.441%
= 20.1432+- 0,944
oL O.000+- Q,224
k. Q.2546+-  0.014
A 2.2374+=- 0,154
TI 0.077+=  Q.00%
% 1.123+- 0,052 7212+ 0.324% Q. 459+~ 0,024
CR 0. 0462+~ 0,002 0,.432%5+-  Q,054 Q. O 0,004
MiN 0.04%+= O, 002 Q.27+~ 0O.0Z0 0,019+~ 0,001
FE 2.372+—- 0.121 LH.DS1+—- DUT775 1.1232+— 0,052
NI 2,482+~ 0,114 15.20323+—  0.731 1.072+- 0,0Z0
cu 0. 1534+- 0,010 Q. 922+=  0.047 Q.0A7+— 0,005
ZN 2.1144- Q.02 15,57 3+— Q. &24 Q.921+— 0,043
E3A Q. 00%+-~ 0,005 Q. 0%2+—  O,025 0.0044—- O, 002
Az 0, 000+~ O.021 O, O00+— Q. 1327 O, Q00+= O, D02
SE O.0024~ 0.004 Q.010+=~ O, 02% C.O01L+~ O, 002
BR 0.012+~  O.004 QO,022+=- 0,024 Q. 00&+=— O, 002
RE QO.000+~-  O,.002 Q. 000+- O, 012 Q.000+~ Q,001
=R Q027 +— 0, 003 O.17%+- 0,01 Q,0124+= O,001
Y 0. 000+-  0.005 0. 000+—  Q.020 0. 000+= 0,002
FA 0.,018+—- 0,011 0,022+— 0,072 Q.00+~ 0,005
M Q.143+- 0,011 1.047+- Q.07Z Q.07 1+= ,005
FL C.Q12+- 0,004 0.114+-= 0,041 0. Q02+— 0,002
AG 0. 000+=  0,.00% 0. 000+—  Q,057 Q.000+— 0.004
o O0.00%+— 0,012 0.057+- 0Q.07= 0.004+= 0,005
In 0.000+= 0.014 0. 000+— 0,027 0., 000+= 0,004
SN 0,047+- 0,017 0.317+- 0,110 0.021+— 0,007
SE 0. 170+—  0.034 1.21%+- 0,225 0.023+- 0,015
BA 0. 23537+= 0.C Z.290+—  Q.522 Q.155+— 0,024
LA Q.215+- 0,122 1.281+—- 0O.752 Q.0%4+= 0,052
Rz 0. 000+—  0.004 Q. 000+— 0,025 Q000+ O, 0072
FE Z.¥S4+- 0. 132 19.1S5+— 0,327 L SG0+- O, 0k1

470+— QSIS Q. 712+= O.024
TS7&+= 0,721 CI2P4= 004D
HOE+- 2,331 1.059+4- 0,192
J18+-  A.07%5 2,777+~ 0.417
OO0+~ 1.51%2 O.0004+— O, 102
£41+—- 0,105 O.111+= 0,007
T777+= 0,924 1.410+-- 0,045
422+— Q.01 0.022+— 0,004

o1}

[ B o
i

)
A

[

3]
S O

-~
D

't
.
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SAMFLE I
FARTIZLE
ANALLYS IS

EXFIZZED
MASS:

ELEMENT

-

< HD T O MnD
2 P i~

HE
FE

O CIL
SIZE:
In:

AREA:

EDDYSTONE/QIL-FIRED POWER PLANT - TEST
ACOZS - Teflon

4,42 SRUARE

Z4+-

WE/7Cme

O, 239+-
0O.449+-
0. 122+-
O, 254+~

Q. Q00+~
O, 026E+=-
QO.44L4+—
O, O +—
QO.Q77+—
(3.010%~
Q. Q02 +~-~
0.171+~
Q114+~
Q. 004+~
O, Q75+—
O, 002+~
O,003+—
0,001+~
O, 000+~
0. 002+—

Q.00+~
O, Q08 4~
QO.001+-
Q. 000+-—
0,013+~
0,010+~
O, Q00+~
0,002+~
0.013%3+-
0. 000+~
O, 205 +=—
Q. 140+-
0,004+~

O0.0%1+=

Q. QZ=0
0,042
0.077
0.1320
0,021
Q. OO0k
0.042
0. 004
0.011
0.0032

Q. 002
0O.027
0.02%
0,003
0.021

). O0O2
0.007
001

L0z

002
L D02
.00
0.011
Q. Q0=
O.007
Q. 00w
O, 012
0.014
Q.01
Q. 025
Q.0z27
Q. 124
Q.00
0,021

D O T

M
10

MICROGRAMSE

LS/FILTER

1,535+
Q. 725+~
2,271+

O, Q00+—
Q.1A7+-
2. PEL+-
0.247+—-
0,472 4—
O, 0L=Z+—
O.014+—
1,077+~
0,725+~
0,027+~
G.A11+—
D.0Z1+—
G.014&+-
0.004+—
0. 000+-
O.0134+—
Q.027+—
O.OZE+=
0,007 +—
Q. 000+—
0,022 +—
Q.QLT+—
0. 000+—
O0.01%8+—
Q. 038 +—
0. 000+~
1.225+-
1.0246+—
0.0Z7+=

Q. S22+~

192

Q. 022
0,071
o, 013
0,010
0.171
0.162
Q. 030
O, 132
0,012
3. 044
QO
010
01l
01
017
Q&
04
Q4=
. Q5P
0.C
O, O3
0,119
0.224
0.3%

Q.27
0.017
0. 134

—~

oy
e )
. a

D0 0D O O D
« s 8 w &

oo
.

-

NO.

BA

FERCENT

Loy BT
2,018+~

7

ot m e ol

T, Abb+—

O, 000+~
O.LPT+=
2,420+
1,038~
2,042+~
0. 260+~
Q, 0&7+—

4,370+~

2,081+~

O, 1S55+—
2,345+
O, DA+
O, 085S+~
0. 015+—
G, 000+~

O, 0SS+~

OO+

0. 102+—
0.0Q27+~
Q. 000+—
0.242+~
Q.27 5+-
0, 000+~
O.06844+-

O, I5Z5+—

0000+~
T DAZ+-
4,276+~
0,112+~

2428 +-

!

2.777

S, 123

Z.474

S. 241
~

e it
Q.272
)

5.27%
4.046
0. 024

1.15%



SAMFLE ID:
PARTICLE
ANALYSIS

2IL -~ EDDYSTONE/OIL-FIRED POWER PLANT - TEST NO. 6A
ZIZE: F

I0: AF142 - Teflon

EXFOZED
M&a==e

AREA: &£.4% SEIARE M

700+- 10 MICROGRAME

ELEMENT LG/CM2 UG/FILTER FERCENT

AL
=3
F-

L
k.
[

TI
\

-R
MM
FE
NI
cu
YA
G&
Az
SE
BFR
RE
R
Y

b=
L

M
FO
AG
o
IN
=N
1]
EA
LA
His
FE

1,2%5+-
Z2.244+~
2.027+~
14.402+-
Q. 000+—
O, 200+~
PRI R
Q.072+—
Q. RE0+—
O, 055 +—
0. 052+—
2,387+
2 AT
0.125+—
ZLZ1T+-
0. 01=2+—-
0. 005+—
O, 004+~
O.020+—
O, 000+~
Q, OZ4+—
0O, 000+~
0. 022+~
O, 10%+—
0O, 015+-
Q. QQP4-—
0,027+~
0. 004+~
0. 0S4+—
Q.2329+—
Q. 352+-
0. 132+~
0.001+—
2.14%+—

D.07Z
0.111
0, DA
O.551
0. 18%
0.014
O.12=
0.021
Q.45
CQ,007
0,00
G.112
0.1z24
Q. 010
Q.10
0,005
0.01=
Q.00
0. 003
Q. 003
O, 002
O.004
0. 010
Q.00
0. 004
0,00
0,012
O.013
0.017
0.0480
Q.077
0.111
0,003
0.100

2?57 +-
5. 050+-
12,0146+~
I.001+~
Q. 000+~

1,2524+-
14,.220+-
0.44L4+-
Ao lbb+—
O, 254+-
) e

15,322+~

17190+~

Dal11b+-
O, Q494—
Q. 025+~
0. 1286+
O, 0004+~
Q0. 1444~
O, OO0+-—
0. 207+~
Q. 703+~
O, QPS4+~
O, 055+~
0.172+-
0, 023+—
0.550+~
2.10%+—
2.257+—

0.

0. 009 +-

13,799+~

193

0.452
0.715

< -

4,

'\l o~

DV B B

(O]

[y
-

)
)
[Xx]

)

), G

O.13
0.2z

0.017
0,025
Q.0
O, 052
Q.027
0,054
0,074
O.021
0.110
O.254
Q.4%%
0.710
0.01%
0. 4L45%

1

2e0+-

. 230
2.130+-

S5 e—

2,214+~
0. 000+—
Q. 1234+-
2.817+~
G, O&E+—
Q.= +-
O.051+-
0,045 +—
To1S9+—
2,856+
0,115+~
2,005+~
0,017+~
0,007+~
0,004+~
0,015+~
O, 000+~
0. 02 3+—
O.000+~
0, QZ0+—
0.1004+—
0.014+~
O, 00+~
0. 025+~
0, 002+—
Q.07 %+~
0.201+-
Q. 223+—
0.127+—
0. 001+~
1.%71+—

O, O
Q.

C.013
0,123
.01
0.044
0,007
O.003
0,107
o111y
0. 007
G. o

0, 004

o et

O,.002
0, 007
o, 004
0. 00
0. OO0
O, O0s
Q.00
0.011
Q.01
O.0O14A
0,027
G071
0,102
O, OO0

O.02A



SAMFLE ID: GIL-EDDYSTONE/OIL-FIRED POWER PLANT - TEST NO. 6B

FARTICLE

SIZE:

ANALYZIS ID: 074 - Nuclepore

EXFIZSED AREA:

MAs=:

ELEMENT

D
— [

r~

L s

LS
D

< —
—

CR
MM
FE

T
4

(]
ZN
GA

As

gt

RE

et sne]

FAS
M
FD
AG
-
IN
SN
BA
LA
MG
FE

.42

Ze+—

UG/CM2

0,321+~
0. &654+-
Q. 0P9+—
O, 205+—
0. 00+~
0,Q1éa+—
Co b7 +—
O, QO +—
0. 104A+—
O.002+—
0. 00

0,192+~
O.121+-

O, 005+~
Q. 0FE+—
O, 001 +-
Q. D00O+—
O, QOO0O+—
0, D00+~
O. 002+~
0.01E+—
0. Q00+~
O, 000+—
Q.017+-
Q,000+~-
Q. 000+~
Q. 000+~
0,015+~
Q. 000+~
O, Q00+~
O, Q0C+-—
0. 000+~
QO.004+-
O.101+-

Q.041
0.074
0.121
0,022
O, OO
0. 051
0.00%
0,012
O, 002
O, 00z
Q. 023
0.024
Q. Q0%
0,021
O, 00
0. Q0=
O, 002
Q. 002
0,002
O, 00
O, 002
0.014
0.011
0,002
0.012
0.012
0,017
0,025
0.04%
0,113
G.17%

0, 003

0, 0z22

SRUARE M
10

ICRIOGRAME

UG/FILTER

2.125+-
4, 179+—
0. &26+—
1,260+~

0, 01%+—
0, 0%4+—

o T4 +—
0. 773+—
O, QSO +—
O.A13+~
O, 00+~
0. 000+—

0,000+~
O, QOO0+
0,010+~
0. 102+~
O, OO0+~
0. 000+~
0. 111+~
QL0000+~
Q. Q0+~
O.000+—
Q.097 +—
0. 000+~
0, QOO0+~
Q. 000+~
O, OQ0+—
Q.22+ —
Q.51+~

194

O.24&1
0,341
0.474
0.241
0,207
0. 02
0,225
0. 025
0. 030
Q.01%
0.012

C0. 13

Q. 1462
0.021
0,122
0.0132
Q.090
Q. 010
D013
0. 0164
O, 020
0,022
0, 02
0,070
0.04%
O, 020
0.114
0,123
0,157
Q.22
Q. 726
1.121
0,020

0.144

FERCENT

2. 0ZS+-
15,279+~
2.40L+~
7.41Z2+—
0. 157+~
0, S e—-
16, 195+
1.467+-

OO
0. 052+
0. 2054~
4, Lsbw—
Z2.%41+-
0. 190+—
R O
G, OZ22+—
O, 000+—
QL0000+~
Q. 000+~
0O, 025 +—
O, 224+~
0. Q00+~

0. 000+—
0,4817+4—
Q.0004+—
Q. 000+~
0. 000+—
Q.2E67+—
Q. D00+~
Q. 000+~

0. 000+—

0. 000+~

O, O 4+—
. 4L84—

2.1%74
&.153
214
4,240
0,726
G.210
s, 247
0.370
1.022
.07~

0

1.2
0,10
1.024
0O.04%
Q.12
O, Q=
0. 037
Q. Oa=
0. 143

0.20%
0.1

Q. =202

0.47321
0,454
0.A01
1.104
2.745
4,241
O.0%4
1.07%



SAMFLE ID: GIL - EDDYSTONE/OIL-FIRED POWER PLANT - TEST NO. 6B

FARTICLE
ANALYSIS

EXFOESED
MASS:

ELEMENT

AL
=1
F'

zL
k.
A
TI
\V/

R
MK
FE
NI
it
N
GA
As
SE
ER
REB
kR
Y

YA
M2
FD
A
-n
IN
TN
=R
BA
LA
HiG
FE

SIZET F
IL:

AREA:

AFlez

&.42
TRE+—-

G /CM2

1.4323+-
2.415+~
.07+~
14,754+—
O, 000+—

0,082+
Q. FED+—
Q0501 +-
0.054+-
2. 4550+~

2.7ET+—

(o8

0.010+~
0. 017+—
O, 005 +-
Q.0Z1+-
0. 000+—
Q.00+~
0.000+-
0,024+~
0.111+-
Q,00%4+—~
0,01 324-
0.011+~-
Q. 000+—
Q. 0&7+—
Q. 286+-
Q,2v1+—
O. 120+—
O, 0048+

v

;.&24*‘

0.Q72
0. 115
Q, 270
0. 73
0.17=
0.015
0,123
0,021
0.0464
0.007
O, 003z
0,115
0.122
Q.010
0.107
0. 005
.01z
Q. 002

Q.002
0. 002
0. 004
0.010
0, 00%
Q. 004
Q. 00w
0.012
0O.012
0.017
0,022
O, 020
0.115

Q.102

- Teflon

SRUARE oM
MICROGRAMS

10

WS/FILTER

Fel¥74+—
12,501+~
132,073+~
Y4, 715+—

O, Q00+—

1.446£2+—
14,200+

0.207+—

&L 215+—

Q. I35+~

0.244+~
13.7321+~
17.774+—

0,237 +—
14, %&24—

0.06EL+—

O.11%+=
D025+ —
Q. 1325+-
O, GO0+~
0. 124&+-
O, 000+~
0,155+~
Q.71+~
Q. 060+
0. 0
0.0+~
0. 000+~
0.444+—

1.3234+-
2.010+-

1,156+~
0,025+~
14,277+

195

D
.

= by O
ST R N

- NN
AR NS

—
'

DL O
0,727
0.1248
0,274
0.047
0.022

G, 73

. (:) [ T

Q.03
Q. &2
0.0321
0113
0022
O.0z1
.01
0,014
Cr. Q2%
O. QA
0, QA0
O, Q24
Q.035%
0.074
O, Oz
O, 10%
0.247
0.51%
Q. 72%
0,021
Q. &4

FERIZENT

. 2T0+—
21074+~
1.773+-

12,904+~
Q. Q00+—
Q. 192+—
L E0Z+-
0.04824-
Q.2345+-
0.04%+—
Q.047+—
2. 145+~
2.414+-
G.115+-
2,024+~
0. 0074~
Q.01le+—
Q.00%+—

0.017+~
O, 000+-

0,021+~
0.0 7+—
Q.00+~
0.011+-
O, O0T7+—
0. 000+—
QL Q&C+—
0.24%+—
0.241+-
0.157+-
O,.004+—
1.941+—

0. QLA
0.104
0.2
0.4L324
0,151
0.014
O.111
D.01w
0.04%

0. 002
0,105
0.314
0. 00w
O, 0%
O, Q048
O.014
Cr, OCs
0,002
0. GOl
O, N0
000D
O, 009

0.010
0.011
0,015
0,024
0,070
O.100



SAMFLE ID: OIL - EDDYSTONE/OIL-FIRED POWER PLANT - FIELD BLANK
FARTICLE ZI17E: [
ANALYSIZ ID: AZOZ4 - Teflon
FIELD BLANE

EXFOZIED AREA: A.4%2 SRUARE M

ELEMENT UG/CM2 WS/FILTER

AL 0.000+- 0O.011 0.000+=- 0,072
=1 0.005+= 0,00 0. 0R5+-  0.047
F 0. 000+~ 0,004 0. 000+-— G, Q2=

= Q. 000+~ 0.01s O, 000+— 0,114
oL 0. 000+— 0, OO0k 0. 000+— Q, O

F O, 000+~ Q. Q0% O, 000+=— N, 01%
(A 0. 0004~ O, 00 Q. 000+ 0. 011

TI L.00Z4—  0O.001 Q. 011+—  O,007
v D.001+~ 0,001 Q. 007+~ 0,005
R 0. 000 +— 0. 001 O, 000+— Q. 0O0A
M Q.000+—  0.001 Q.000+- O, 007

FE 0,001 +— Q.00 O, O0S+— G, 01%

NI 0,001+~ 0,001 0. 005+ 0,007
=g O,001+— 0,001 O.007+= 70,007

IN 0. 000+— 0.001 O, DO0+— 0. Q05

ey 0,001+ 0,001 0. 0048+— 0,004
A 0. 002 +— O, 003 0,012+~ 0,016
= Q. 000+— 0,001 O, 000 +— Q.00
ER O, 000+~ 0.001 O, 001 +— O, Q0%
FE O, O0O0+— 0,001 O, 000 +— O, Qs

IR 0. 000+— 0,007 Q.000+— 0,013

Y 0.0048+— 0,007 0. 023+=- Q. 015

R Q.021+= 0,010 Q. 1%7+=  O.045
M O, 000+— Q,.007 O QO0C0+— 0,043
FL Q.00Z+— 0,005 D.013+= 0,02
AG 0,012+~  0,.00% Q.072+-  0.054
oD 0,002+~ 0,012 0.011+- ©O.074
IN Q. 00%+= 0,013 Q. 061+= 0,054
=N 0.000+— 0,014 0.000+-  0.103
= O, 000+~ Q, 0= Q. 000+~ 0. 204
EA D.0%2+—  O,074 0.595+= O, 434
LA 0,124+~ 0.124 1,192+~ 0,774
HiG O.002+=— Q. 002 Q.011+- O.013
FE Q. Q00+— 0.0048 . 000+~ Q. Q24

196



SAMFLE ID: oIL - EDDYSTONE/OIL-FIRED POWER PLANT - FIELD BLANK
FAGRTICLE SIZE: F

ANALYZIS ID: AF1&4 - Teflon

FIELD BLANE

EXFOZEDT AREA: &.42 ZTRIVARE M

ELEMENT LG/ TM2 LG/FILTER

D

Q. 000+= G007 0.00G+- 0,047
Q.01Z2+~ 0,005 Q,.027+— 0.0z
0.0014- Q.00Z 0.00+— 0O.0Q1L5
0.017+—- 0.011 Q0.10%9+= 0,042
G,001+=  0.004 Q.005+~ O.005
0.000+~ 0,002 Q. 000+— 0,011
Q, 000+-  0.001 Q. 000+~  O.007

O, 000+~ O.001 O, QO 4+~ 0,005
W 0.000+—=  0.001 0.000+— 0,005
ZR 0O, 000+- 0,001 Q,000+— 0,005
MK G000+~ 0,001 O, 000+—  O.00A
FE O, 002+~ Q. Q0= 0. 051 +— O.01A

YR R
— [~

i
r

= I»

— 0O

NT O, 000+—  O.001 G.O01+= 0,005
[ O.00%Z+—~ 0,001 O.01%+- 0,00
N 0.000+—  ©.001 QO.Q0Z2+- 0,004
O.002+—  0,.Q01 Q,.011+= O, 005
C. 000+~ 0. 008 O, 0G0+~ 0,012
Q,.001+~ 0,001 0, 00&+— O, 004
0.000+—-  0.001 Q. Q00+= O, 004
Q000 +— Q. 001 Q. 000+~ 0. 002
Q.000+—  O,001 0, 000+—=  0O.010
Q.0Q00+—  Q.00Q7% GQ.000+—~ 0,011
0. 000+~ 0. 00z 0. 000+~ 0,05z
M 0. 000+— Q. 005 Q. 000+~ O, O
FL Q.011+= 0,005 0.070+—-  O,0322
Al 0.007+=— 0,002 0.055+-  0.04%
o 0.00&4+=  0.010 0.042+~ 0.0&1
IN Q.010+— ©0.011 Q.0&&E+~ 0,071
SN Q.020+=  (0.013= O 129+= 0,022
=B Q.007+—  0.0Z2 Q.0472+— 0,142
Ba Q.124&4+- Q.02 0. S0A+— O.2376
LA O.000+=  0.104 0.000+= 0,4&&70
HG 0.003+—  Q.002 0.022+= 0,012
FE 0.00Z+=  0.002 Q.016+= 0,021

o3
>

>

1)
D min

o

N < i T
o

o
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SAMFLE ID: OIL- EDDYSTONE/OIL-FIRED POWER PLANT - FIELD BLANK
FARTICLE SIZE:

ANALY'SIS ID: Cro9s - Nuclepore

FIELD BLANE

EXFIZELDL AREA: &0 42 SJARE TM

ELEMENT hG/ome HG/FILTER

Q.00Z2+=  Q.0Z25 Q.O17+=  Q.1£G
0,.013+- 0,01% O.112+- 0,122
O, OO0+— G, 010 O 0O00+— O.0A1
O.Q27+—  Q.02Z 0,177+~  0.14%
0. 000+~ O, 00w G, 000+~ Q. 057

O, 000+~ O, O Q. 0004+~ O, 012
fal 0. C000+— O, 0032 0,000+ 0,013
I

s

LY

R
r

[

T O, 004+~ O, 001 G, Q27 +— 0, DO
v 0, OOD4— 0. 001 O 0004+— O, QG4
oR Q. 000+~ 0., 00z O, 000+~ 0,011
M Q. 000+ O, 001 O, 000+— Q.00
FE O, 002+— Q, 004 O.01b+— O.0273
NI O, O00+— O.001 O, 000+~ Q. 00

i O.000+—- O, 002 O, 000+= " 0,011

.

N 0. 0004~ O, 001 O.000+— 0. 005
YA Gy OO0 +-— G, Q01 O, 000+~ O.00A

A 0.000+— 0,004 0. 000+—  O.024

= 0.000+—  Q.001 0. 000+=  O.00%

ER O, OO0+ 0. 002 O, 000+— 0.014
FE 0,000+~ O, QOZ O, OO0+~ 0,015
R O, 001+=  0O.003 C.QOS+—= 0,017

Y O, OO +— O, 00 O, 020 4+=— Q,0z21
ZE OL.000+— g,014 G, O00+-— 0, Qs

M O. 005 +— 0,010 O.0Z21+— O, 0&A
FI 0.01Z+= 0,002 Q.07%+—= Q.0%0
Al O, 000+— 0.01% Q. COO+— O,z
Ch 0.0lk+—= 0Q.017 0.104+—- 0,110
IN 0.00%+— Q0,020 0,055+~ 0.127

SN 0.000+= (0,024 O.000+~— 0,193
ZE 0.017+= 0,042 0,107+~ 0,272
EA Q.052+= 0,.10% O, 2370+~ 0,29
LA 0,114+ 0.171 Q.720+=~ 1,100
HiG 0.0014+= O, 002 0,004+~  O,.017
FE O.011+- 0,004 Q.070+— O, 040

198



SAMPLE 1D BP/CATALYTIC CRACKER - TEST NO. 1A

FARTICLE 3IZE: C

AMNALYSIS ID: ACOZ27 - Teflon

EXFIZED AREA:
MEsE

ELEMENT

AL 135, 559 4—
=1 22,4621+

F QL. Q00+—

] 1.510+—
oL O, 000+—
E 0.057+-
A 0.1204-
TI Q.157+-
v O, QOO+~
[ 2 O, Q00+—
.t 0. 000+
E QL2311 +=
N1 0. 02F+—
(W Q.012+=—
ZN 0. O0S+—
56 O, 002+—
5 0. 000+~
O.000+—
0, QOO0+~
Q. 008+~
0. 008 +—
Q.014+—
0.014+~
MO 0. Q12+—
=3 Q. 010+—
A Q. 029+
co Q. 000+~
I Q.010+—
=) Q. 0024~
=k 0. 000+—-
EA 0.021+—
L& Q.2¥1+-
RS Q.001+—
FR 0.010+—

3}
2m

il )

(]

rd <

.

10

UG/cMz

SOUARE CM
MICROGRAMSE

LG /F ILTER

TR
0. 000+~
Q. Z65+—
0.773+—
1,008+~

0. Q00+—
0, 000+—
0. 000+—

-

=124+
0.127+-~
Q.07+~
0,022+~
0,021+~
0000+~
O.002+—
0, OO0+~
O, 0532 4—
0.040+—
0.101+—
O, 05T +—
Q.07%+~
0. QL4+~
0,187+~
Q. 000+—
Q.07 +—
Q. 014+-
Q. 000+—
Q0. 197+—
1,2370+-
Q. 00F+-
Q.067+—

199

0,069
1.0%4

0.422
O.124

3.0Q70
0,235z
Q.0z
0,014
.01z
0. 003
Q.024
Q. 00
0.011
O.01z
Q.
0.
Q.
0,057
0.047
Q.0732
0O.0%5
0.110
Q. 1325
0,261
0.514
1.074
0.017

O, 028

O.019+-

FERZENT

RS-
D45+
QQO+— 0O,

-
L]

b

T

TO9+= O, 4
QCO+— O, 14
102+~ 0.014

Llb+-

PR
GG+~
OO0+—
OO0 +—
TI4+-

OO +=— O, 002
OQ&+—- O, 002
QOO+— O, 007

OOl+— 0.

QOG+— O, 003

O11+= Q, 004
0. 005
O, 00A
O.Q2z
0.014
Q1o+~ Q. 013

OS2+4+— O

S

QOO+~ 0.027
Q12+— Q.021
QO4+- O, 0
OO0+~ Q.Q72
OSZ5+- 0,172

SZE+- 0,301

QOZ+— 0O

0.011

~h

Jo0a

fx]

§

~

OS2+—= 0,009

QI2+— O,0048



SAMELUE IDi: BP/CATALYTIC CRACKER - TEST NO. 1A
FARTICLE =IZE: F
ANALYLIS I0: AF14S - Teflon

EXFQzEDR AREA: &.47 SOUARE CM
A471+— 10 MICROGRAMS:

ELEMENT UG/ oMz WG/FILTER

AL SO.04%9+—- 2,303 224,522+ 14,784
=T 119,080+~ S.414 74&£4.4914+~ 24,771

O, 000+

1.74% -

L7004 Q. 000+= 4 527

LTA4 TAT.E1E4— 12,480

—

OGO+~ 0O, 455 0. 000+— S.101

0,024 S4LH+— QL1332

C AT O N T

[a) O.021 AOT4— 0,335
T = 0,504 =, SEO+— TLSTE
Q.00C+—  O.2481 0. 000+~ 1.S550

Vo .111 QL. O0Q0+-

O.048% 0. 000+~

Q.127 17.3227+—

NI o 0.015 1.710+=

e Q,029+-  Q.002 O, 1324+~ -
M 0.071+=  Q.005 0. 45d+- O, 020
GA Q.0Z0+— Q0072 O, 120+- Q.015
45 O, Q00+— 0,005 O.000«+-— O, 053
SE Q. 021+~ Q.00 G, 1322+— 0,014
ER LOGOT7+= 0,002 O, 08A+-  0O.014
RE O, 00T Q.
= 00048 0.
o L0 +— Q.007 Q.
R OOCQ -+~ 0.01% 0., 000%— 0,095
M QD1+~ O,.010 Q. 00&+— O, 067
o 0,002+~ O, 002 O.020+- 0,0
AG Q. 000+~ 0,013 O, 000+— 0, 025
oo 0. 000+— O.01= O, 000+- 0.115
M Q,024h+~ Q.00 O, 145+~ 0,127
=N 0. 000+~ 0,022 0, 007 +-— G.147
=E Q.001+- 0,044 Q,00%+=  Q,221
EA 0. 000+~ 0.110 O, Q00+—- Q.70
LA 2,820+ 0,247 13, 1463+- a2
His O.0074+- 0. 004 {
FL 0O, 107+—- 0,007 €

TR O, QO
Mb G, O
€

O

Lt Lo

e
LR
a

<

p
.

D
O Ty

[

()

+
L0
+
i
X
B

o GIT+— 0,039

3

200

FERIENT

5. 0S4+—
11,9046+~
Q. 000+~
4. 174+~
0. 000+-
O, Q4g-b~
0,041 44—
O, 133+~
0, 000+—
GLOOC+—
O, O0O0+--
Q.27 1+~
0. OIS0
QL0034 -

Cre QD7+

O, 0074 -
O, 000+--
O, 00+~
Q. 0] +—
0,001 +—
Do OOS+~—
O, 011+~
0. 000+~
O OO0+~
0. 000+~

0. DO04+—
O O00+—

0. 00%+—

O, Q0OG+—
0. 000+~

0,000+~

0. 233+
O.001+—

0.011+~

-

24z
70
L1394
L0043

e

O, 00>
G, Q60
0,024
.01t
0. 004
Q. 015
0,00
QDO
0
DL 000
0. 001
3, 000
[RIN1Y
- O00
O, ONi
0,001
GO0l
0, OOl
O.001
O, 001
0. 00
Q. 002
0. 002
O, GO04
0.011
0.02%
QL Q00
O, Ot



SAMFLE ID: BP/CATALYTIC CRACKER - TEST NO. 2A
FGRTICLE SIZE:
ANALYSIS ID: ACOZE - Teflon

EXFIOZED AREA: &£.42 SRUARE CM
MAZZ: 209+=- 10 MICROGRAME

ELEMENT LG /CMz2 LG/FILTER FERIZENT
Al 11,292+~  Q.24%5 T2, 84%324+= T, 427 S3.4674- 1
=1 LE7S 156,205+ - 12,0328 SO.S70+- 4,227
F 0. 000+= O.151 Q,000+=  O.973 O, Q00+— 0O.3215
= 1.074+= 0,259 E.wil+y—  ZUZ207 20237+
—L O, 000+— O, Q== D,OOO+— D_Sé O,DOO+—
b O.0SA+- 0,003 Q.281+=- 0,054 Q.117+—
CA 0.0744+= 0,003 0.472+- 0,032 0.125+-

TI O.123%+= 0,132 0.292+— 0,249  Q.28%

v 0.000+=  Q.0%3 0, 000+=— (1,375 Q. OO0+~

0, 0004+—

CR 0.00C+—  Q.02A 0.000+= 0.

'
N

MN O, 000+~ 0,009 0, 000+= 0,054 0.000+= 0,015
FE D.2732+= 0,031 1.780+= 0,199 0. SETr— (. OLT
NI 0.028+= 0,003 0. 182+- 0,030 Q.07+~ 0.010

U 0.002+=  0.00Z 0.014+— 0,013  0.005+— O.004
ZN 0.00&+—= 0,002 0.03&+= 0,011  0.01Z+= O, 003
GA O.002+=  0.001 O.016+— 0,007 O, Q0S+—= 0,002

AT Q. 000+= O, 00% Q0,000+~ 0,022 Q. 000+~ 0,007
sE Q. 00Z+=  0.001 0,021+= 0,00 D.007+—= 0,002
EBF O.001+~  Q.002 0,003 +- 0.011 Q.002+~ 0,004
RE 0,001+~ 000z 0. 00S+—- 0. 012 Q. 00%54+—~ OQ.004
=R 0, Q00%+— 0,002 Q0,020+~ Q,017 0. 006+— Q,005
Y 0.Q174+=  Q.0032 Q.102+—  O.021 0,025 +— 0,007
ZR 0.012+= 0.01Z 0.077+- 0.07% O.QZ6+— 0,025
M Q0004+~ O, 00= 0. 000+~— 0. 054 O.000+— O, 017
FI Q.001+—-  Q.007 0.004+- 0.042Z O.001+— 0,014
Al O.021+- 0,011 Q.127+- 0,02 Q.045+— 0,022
o Q.00%+= 0,015 0.05%+= 0,092 O.0174— 0,020
IN Q.002+—- 0,017 Q.052+= 0. 104 0.017+— 0. 0Z24
=N Q. 000+=  Q,020 Q.000+—  O.12% Q.00+~ 0,042
SE 0, 000+— 0,032 Q.000+— 0,247 Q.0Q0+— 0,020
BA 0.14=2+- 0,074 Q,?%1+= 0,404 0.2038+4+- 0, 1%

LA 0.210+—  0O.141 1.9%1+—= 1,021 Q.L45+— 0,23
HG O, 003+~ ©O.003 Q. 019+~ 0,017 0.Q04+— O,Q0

FE 0.011+=  0O.004 Q.070+= 0,034 O.0Z3+— 0,012

201



SAMFLE

In

FARTICLE
ANALYSIZ

EXFOSED
MAZ3:

ELEMENT

Al

o

i~

V<< T
— I»

Al

MN

' Z M
— m

ENEy
o

'Jv

DNmmm I

=S N NI dn

r

2
]

FL
(AT
ch
IN
AN
ZE
BA
LA
i3
FE

ID:

BP/CATALYTIC CRACKER - TEST NO. 2A
SIZE: F

AREA:

4
11

4

7.
Z.
Q.

O,
(N
W
1.
0.
O,
O
D
0.
Q.
0.
Q.
Q.

0.
e
0.
Q.

Q.
G.
Q.
Q.
0.
Q.
Q.
0.

0.
0.

AF1é&4

&L, 42

E1QL+-

4 /CM2

Z14+-
10Z+-
QOO+~
ST -
OOQ+—
S0+ -
T4+~
111+-
OOQ+-—
QOO+—~
QOO+
I4T4—
254 +—
021 +—
40+—
O1S8+-—
OO0+~
Q137+~
OO Z+—
OO+ -
Q4 Z+—
021+-
QOO0+~
QOO+~
OO0+~
OOC+—
OO0+—
Okb+—
OO D +—

O0O0+-—
Z2414+-
QU2+~
OS] +—

el =
— L

S0
Q.704
1.

0.

I'-‘lll_l.,;.

(S

OZ0
O, 01%

S0

101
O20
110
014

'
-

b

—
'’
[

0,003z

Q,004
O.002
0. 005
0.

O

(1o OO
0, 0048
0,00
Q.
Q. ¢
O,
Q. C
0H.01%
Q.
0,025
0.047
0.114
0,232
O, 004
O, OO0

SRUARE

- Teflon

M
10

MIZROGRAMS

UGE/FILTER

TOT 112+~
712,697+~

O, 000+~
-

TL220+-

OO0+~

QOO 4=

OO0 +—
OO0+—

631+~
198+-
1o SOS+—
G.llbé+—
OO0+~
119+—

S
7S+~
0,527 +—
QOO+~
OOO+~—
OO0O+—
OO04—
OO0+~
421+~
OSt—
144+~

OOQO+~—
021 +-
LO10+—
O.S12+-

O, 0OSS+—

oD oD
- L] L}

-
L]

v O
.

—

o O
L]

—
R el

"

202

NS2+—

L]
Pl
L b

L I S
DL SN DU I

AR

X

~N

1.
Q.
Q.
.
0.
O.0z2
Q.02
0,014
0O.03=3
0.014
114
017
Ok
O
100
070
QS

[

RO SO SRR o

Y

N ISy N SO R N Y IR

(&K

Q0,302
0.
1.°
0.024

0. 055

FERTENT

DS+~
AT R
Y, OO0+—

T11+-

OO0+~

QOO+~

OO0 4+—

O, 000~
O 247 +—
Q.027+—
Q. 00%5+—
QL QOS5+~
O 0002+~

Q. 000

QOO +—
Q002+~
G, 000+—
OO1+—
QOS5 +—
D10+—-
OO0+~
OO0+~
QOO+~
QOO+~
OO0+~
007 +~—
Q01+~
OOZ+~—
0L, Q00+—
0,246+~
O, 000+—

O Q04—

0.227

D.527
074
2007
0. 052
O 000

SRy

Q.08

0,023

0n.011
OOz
oLz
[S18%}
000
Q00
QU0
Q1
Q00
Q00
G0
Y, D00
001
OO
0,001
O.001
Q.002
0. 0028
0,00z
0,003
0. 005
O.012
0. 02
0. 000
0. D0

O
. s



ZAMFLE ID: BP/CATALYTIC CRACKER - TEST NO. 3A
FARTICLE TIZE: C
ANALYZIZ ID: ACOZ? - Teflon

EXPUSED AREA: 6,42 SOUARE M
MASS: 2424~ 10 MICRIIGRAMS

ELEMENT UG/CM2 G /FILTER FERIZENT
AL 12.720+=- 0,972 149+~ £.227  25.741+4+- 1.970
=R 22.T70+-  2.12% 417+— 13,4462 Z32.T461 :

F O.000+— 0.174 OOCQ+— 1.11% Q.
= 1.2325+-  0.4%50 11.7184+- 2,227 F.48224— 0,347
oL GO O00+—- 0,110 O.000+= O, 7052 Q.000+= O, 207

. Q. C Q. 00% 0. 0,057 Q.1144—~ 0,017

CA Q. Q.00 0. 0. 035 0.1548+— 0,017

TI Q. 0.15% 1. Q.26 Q.2%&+— 0,271

Vv 0.0 0. 063 0. 0.407 O.,000+= 0,117

CR 0. 0.02% 0. = 0O, 127 O, 0.0%%

M O, 000+- 0,010 Q. 000+~ 0,044 Q.000+—- O, 01%

FE Q.221+- 0,.0Z24 Z. 0220 G, ADZ+— O, 047
NI 0.C 0., 005 [ I 0,024 O.0714+— O.010

| 0. 0C Q. 002 0,000+~ 0,012 O, 000+— 0,004

ZN G, 00F+—  0O.00Z2 Q.054+—= 0,012 L Qla— 0,003
GA O, 005+=  G,001 Q.029+— 0,009 O, 00+~ O, 0073
as 0.000+—  O,004 Q. 000+—- 0,024 0. 000+= 0O.007
SE 0.002+=  0.001 0O,012+-— d.DO? O, 004+~ O, 002
3N (., DOG+— 0002 O, O00+— 0.012 Q. Q00+~= 0,002

RE O, 004+~ Q. 002 0,025+~ O.0132 0,007+~ 0,004

=R 0. 002+~  O.002 0,0204= 0,012 0. 00L+— O, Q05
Y 0,014~ 0. 002 O 07 L+~ 0,022 O, 0234— 0,007
IR O, 000+—= 0,013 Q.Q00+— 0,0 O.00D0+—= 0,029
M O, 003+— O, 00w Q.01+~ O, 0=z Q. 00Z2+— 0.0Q17
Fo 0.0134+=  0O.002 Q.00+~ 0,050 Q.0Z2%3+~ 0,014
Al 0.009+- 0.011 Q.0&81+=-  O,070 0.01%8+— 0,020
o 0.0146+— Q.014 0,102+~ 0,101 O.0Z0+— 0,020
IN 0.000+— 0,017 Q. 000+— (Q.111 O.C000+— OO0
=N 0O, 000+— O,.021 QL 000+— 0.135 O, 000+— O, 037
= O, 000+~ 0.041 O, 0004+~ 0,261 O,.000+— QO,07A

B4 O, 000+~ G.O0%7 O, 000+— 0, 26 O.000+—- O, 123
LA 0.244+— 0.171 1.5&%+— 1,092 0.452+- 0,322
His O, 004+-— Q. 00= Q. 025+~ O, 01% O, 007+~ 0O.005

FE Q. 00%+— 0,004 O.0S%+= O, 040D Q.017+= 0.01Z

203



SEHMPLE I
FaRTICLE
ANALYZIT

EXFOZED

ELEMENT

0 I
=N

1

M

1]

[
r

e .
— I

[m]

WILE
LI -

LR

e M

_(. ¥

~
m

Mo
FL
A

o
Z M

Nl

D Do

I

M
o

TR

S1.

Oz
TIZE: F
ID:

AREA:

LG/ oMz

4%, 557+~

20,034+~

Q. 000+—
271 +-
G, 000+~
O, 2S5 +—
0O.261+-
1. 2232+-
0. 000+~-
0. QO+~
O. Q00+
ZeT014+—
0,273+
O.017+—-
O.0481+—
O.0QO1bE+—

OO0 +—

Q25+
O+~
OO+ —
0,044 +—
O.113+—
O0E+—
0. QOO+ =—
O0O4+—
QO +—

(e

O, Q00+—
O, QS+~
0. 059+~

0,081+~

QL 000+~
oLPEY -

O, 00 +—
Q, 159+~

BP/CATALYTIC CRACKER
AF1&T -

4.4z

T2+

Teflon

SRUARE
10

0.
0.
117 14,

1

T T T

OiH4d
Q07
014 0.
011 G,
QO 0.
0LE Q.
1 0.
021 0.
Oz5
Q047
114

2]

064
011

1.

204

M
MICRDIGRAM

UG/FILTER

737+- 1
L15+= 3

QO0+— T,
14 15,

OO0+— I,
L4iT+— .
1= 0,
247+~ 3.

OO+~

OO0+— 0
OO0+—
QS S+—
7Sa+—
10%+— O,

ZEZ+= 0.
104+~ ()8
0.

O3V +—
QOQ+—= O

D2%+—- 0,
COO+— O,

OOC+—
214+— 0O,

OZ1+— O.C

- TEST NO. 3A

Z05
047
1463

=T

PSR L)

759

O14
15
a17
Qo
044
101
070
04&1
0273
120

125

[ e
Pl
o

~
N IO
2 ~d b T

[
(Y
TR D

2
NI

~.
N

PERIZENT

S22+
454+—
DOO+-~
4=7 +—
OO0O+—

O.
.
Q.
0.
0.
0.

OO0+—
QOO+~
GGO+— 0,
217+~ 0.
Qg +-=""T0,
D01+~ O,
O0d+—- O,

Q.

Q,001+- O,
O, OO0+— O,

O, 00Z+— O,
O01+- O,
OCi+— O,
D04 +—
010+—
QGY+—
OO0+~
OO0+~
OOO+—
OO0+~
002 +—
ODS+—
Q08+~

0.
0.
0.
(N
Q.
(28
0.
0.
.
O.C0O0+— 0.
O.2574+- 0,
Q,000+— 0O,

0.014+- 0,

0,
Q.
0.
0.
Q.
0.

Q.C
0.0

192
47=
070
A
0%l

D0z

331+~ 0.0
Q. 1084+~

QO
G050
Q10
miol
Q0
(sleln]
000
(9Ink}
(RININ]
ata ]
I8]y]
000
001
001
001
001
001
ooz
Q0
Qo2
Q04
010
Oz
OO0
Q01



SAMFLE ID: BP/CATALYTIC CRACKER - TEST NO. 3B
FARTICLE SIZE:

ANALYZIE ID: CCOP4 - Nuclepore

EXFOSED AREA:
MAZE:

e
220+—- 10

SHUARE CM
MICROGRAME

ELEMENT Uus/omz UG/FILTER

o)

AL 19,220+~ 2600 127 .2454-
S1 44 . S194+—~ 2,265 228.811+-
Q0,000+~ Q,154 QL,000+-—

0.55 22,526+

-0

S D0OP+—

oW

L Q92

—
O 0
. .
TRk

—

OCHTIT O
m - D F

Z2M=
—mzZ

(|
ZN
5A

SE
ER
RE
=R
FAN
M
FO
A
co
IN
SB
BA
LA
HG
FE

Q. 000+—
O.112+-
Q. Qa5+~
..
Q. 000+~
Q. 000+—-
0. 000+—
0,553

Q.04+~
0001 +-
Q.007+~-
0O, 005+~
Q. 000+—
0,001 +—
O, 000+~
O, Q02+-—
Q.012+-
0. 0234+~
0.014+-
Q. 000+—
Q0,012+~
0. 000+~
Q. 0Q2+—
Q0,014+~
Q0. 00Q+—
0.026+~
0.0461+—
Q.725+~
0., Q00+~
Q.024+—

0.137
0.011
0,009
O, 20
Q.0z4
0.041
0,011
0.044
Q. 004

0,002
0. 002
0.001
0,004
0. 002
0, 00
Q, 002
0. 004
0.004
0.015
0.012
Q.00
0.014
0.012
Q.022
0,024
0.043
.11%
Q.205
0. 003
¢.007

Q. 000+~
0.718+—
0.LO7+—
1,25%+-
Q. 000+~
Q. Q00+-
Q, 000+~
2.584+-
0.210+—
Ga. 005+~
Q, 044+~
0.0230+—
Q. 000+~
0.005+~
Q. QOD0O+~—
0.0144+—
0.0735+—
0. 213+~
Q, 00+~
0. 000+—
Q,021 +—
Q. 000+~
Q0.017+-
0.101+-
O, 000+~—

205

000
~d s .
03 £

T s ) 6

A

B
"

a

L

o

>
o)
N~

[

O.012
Q. 00%
0. 02%
0.011
0.01%
0.017

Q.0z2
0.02%
Q, Qe
0.075%
0.0%%
0., 0%0
.11
0.140
0. 165
D202
Q.7&A

.314
0.021
0.047

FERCENT

D7 7224

129, £5+—
Q. 000+—
10.219+-
0.000+—
. 224+~
Q.27 6+-
0.241+—
0,000+~
O, O00+—
Q. OO0+~
1.626+—
0.141+~

OO0 4—
O, 021+~
O.015+-
0. 000+~
Q. 003+—
Q. 000+-—
OL00&E+—
Q.0Z48+~
0.096+—~
O, 0480+~
Q. 000+~
Q.0Q=7+~—
Q.000+-
0, 00S+—
Q.044L4+~
Q. 000+—
0.076L+—
Q.172+4—
2.110+-
0. 000+~

0070+~

4,307
10.21
0,455
1.46248
CQ,400
O, 024
Q.02
0O.AL0A
0,244
0. 120
Q.,021
0.14%
0,012
Q. 004
QL 004
0,004
0,013
0. 005
O, 007
O, 00=
O.010
0,014
0.045
0.024
Q, 025
0.041
0. 0532
Q.062
0,07%
0D.140
O, 245
Q. A048
0,00

0,022



SAMELE ID: BP/CATALYTIC CRACKER - TEST NO. 3B

FOERTICLE
ANALYZIS

ZIZE: F

ID: AF1

SHINY FLAKES ON

EXFOZED

PT T
Ve

ELEMENT

DD
=

o
—

—
- D

<

CR
Mtd
FE
NI
L
Zh
(YA
As
SE
ER
RE

FAS
P
A
o
IN
=N

EBA
LA
HiG
FE

[y
pary

AREA:

LG/0mMeE

'
) O

OOC+—

Sh L D05+~
Co QOQO+—
G, 247+~
0, 3

e
s o

QO +—
0

) +—

1

(]

>

.
-
oy

-
.

Y
v T e T

(3, OO0+~

Q. 0238+~
Q. D0E+—
1o (MO +—
O, 0444~
D, QP le—
Q. 000+—
1, OO0+—
0. Q00+~
V., QOO +—

QL. 000+—
QL. 000+~
O, 021 +-
0,042+~
0, 000+—
2.117+-
O, OO+~
O, 074+~

'~ o

- Teflon

UIRFAZE
47 TUIARE CHM

Z.14z
S 152
G, SOA
2. &03
0. &4
O, 020
O, 012
0,302
0,221
G.0%1
Q. 020
Q. 10%
0.014
0, 00

O, 00k
O.019
0,013
0.011
0.017

0.02%
O, QS

0. 1327
0,260

0. 004
0,010

10 MICROGRAMS

US/FILTER

S0l ADL+—
727157+~

O, OCO+-
o R S I

O, QO+~

G QOO+=—

O, OS5+~
O.2404+—
Q. 1032+~

O.000+—
0,177+~

0L, 000+~—
0. OG0 +—
O.000+—

Q. 000+~
Q. QCO-+—
QL. 000+~
Q0127 +=
Q308 +—

Q. 000+—

O, 010+
O, 03+~

206

) T O
a
—t

)

SO

e )
B
gl
b
-

-
.

'~
»

—_
!

K

—_

b e e
.
—-
]
-
N

o
4

0,012
0.017
O, 020
Qo Q2%
€. 0482
0. 11%
0,024
0,072
0.111
0.14%
0. 1%4
Q.12
Q. 24~
O.

1,47
O O

0,084

70

FERZENT

ST

0. 000+~
4, 724+

YO A

0

1)+ —

G 100

[SIESININE 2s

L0071+~
0. 004+ —~
D0+~
0. OO0+~
O, 00I+—
O, 001 4+~
O, 001 +-
O.0048+—
Q.00+~
0. 0004+ —
0. OO0 +—
Q. 000+—
0, 000 +—
0. 000+~
O, Q00+~
O, Q04—
Q0,004+~
0. 000+—
0. 173+~
O, OO0+~

O, 005 +~—

Q. 120
Q.43
0,074~
0.21%
O,
Q.
(
(

{

¢

Y, QO
). 047
Yo i1
0, O
Q. 007
0, Q0
G0l
O, 0O0C
O, OO0

0L, D00
Q. 000
O L 000
Q0
O, 0Q0
O, 001
0,007
0,001
G. 001
Q. 001

Q.00
0,002
0. 00
0,012
Q.0zz

O, OO0
0.001



SAMFLE ID: BP/CATALYTIC CRACKER - TEST NO. 4A
FARTICLE SIZE:
ANSLYSIS ID: ACO31 - Teflon

EXFOZED AREA: G.42 SRUIARE M
MAZZ: 319+ 10 MICROGRAME

ELEMENT UE/cM2 LUG/FILTER FERIZENT

AL 12.594+= 0,215 20,254+~ ,
=1 26,9582+~ 2,042 170.504+-
: O, 000+=— O, 145 0., QO0+—
1.2345+-  (©.4323 11.245+-
sl 0.0Q0+~ O,11% Q. 000+~
k 0.073+-~ 0. 009 Q. 4&E+— IR 0.147+- 0, 01%
A 0.114+~ 0.010 Q.7321+- % Q.22 0,022
TI 0.142+- 0,141 D.P4%4—- 0,703 Q.28
v 0,000+~  O.04&3 0. 000+— 0,404 Q. 000+— O, 127
R 0,000+~ 0,027 O, 000+= 0,174 O, Q00+— 0. 055

MK Q000+~ 0,002 O, Q00+~ O, 0S% O, 000+=— O,01=
FE O.2316+—  0.024 Z.030+—  G.21% O.AZ7+—- 0,071
NI 0.024+~ 0,005 0.151+— 0,020 0.047+= 0,009
(] Q.0032+~ Q. 002 Q.022+= Q,.012 O.007+— 0,004
N 0.007+—=  0.00Z 0.086L+=  0.011 0,014+~ 0O,00%Z
5A Q. 005+~ 0,001 Q, 0334+~  0.00% O.010+—- 0,003

if

i

200355+ 2,007

SE.443+— 4,440
O, 000+~ O,
SE D.7154~ 0Q.F7%
Q. Q00+— Q. Z=5%

-
:-‘ X
o

)
.
Dad

o

T
A

-

(X))
(]
L]
b
4
£

o
L]

d
o~
fory

™
'
.
o~
g
:
J

—
20
]

—~
o

0,285

a T

= O, 000+—= 0O, 00Z Q.000+= Q022 O.000+— O,007
SE Q,003+<-  O.001 O.018+= G, 007 O, 004L+— 0,003
EF 0. 000+~ Q.00 O.000+- 0,011 Q. Q00+~ O, 003
RE Q.002+- 0.4 0.014+- 0,012 0. 008+— O, 004
SR QO.007+— 0,0 0.044+- 0,017 0.014+— 0,005
Y Q.014+~ D.OOS 0.071+— 0.021 0.0294+= 0,007
VA 0.00+— 0.012 0.04Q+~ O, 077 0.013+— 0,024
M Q.017+=  0.00% 0. 109+~  0.035 Q0. 0Z484+— 0,017
Fh O.000+—-  O,007 Q,000+— Q.047 Q.000+- O,01%
A 0, 0104~ G.010 Q. 0L T+— 0. 048 0.01%+— O,.020
1] 0. 000+— 0.014 O, Q00+— O, Q=% C.0O00+—= O, 022
IN O,003+- 0.014 G.0SZ+— 0.104 0. Q17+— 0D.052
SN 0, 002+—  Q.Q20 0.042+— Q. 12% Q.01l%+— 0,041
=E Q.000+- 0,025 0. 0004+~ 0,228 Q. Q00+— 0,071
BA 0.05%+~- 0,071 Q.277+— 0,525 0.113+- 0,124
LA 0.4530+=  0.144 2.941+- 1.050 O.P22+— 0,220
HG O.000+—= O, 002 O, 000+— 0,015 Q. 000+~ 0,005
Fa 0.012+= 0,004 0.07L+— 0Q.0Z24 0.0Z4+= 0,011

207



SAMFLE ID: BP/CATALYTIC CRACKER - TEST NO. 4A
FARTICLE ZIZE: F

ANALYSIS ID: AF14Y - Teflon

AIR LEAK, SHINY FLAKES ON SURFACE
EXFPOZED ARES: A,.47 SERIARE M

MAass: S221+—= 10 MICRIGRAMS

ELEMENT LG/ CMZ UE/FILTER FPERZENT

AL SL3T9%e- ZLZ204 0 Z210.444+— 14.14% 3,778+ QU172
=1 121, ' = TE1.297+~ 25,535 T.504+~- 0,477
F 12.2817+- 2Z.322% Q.02E
&) 203, 3AS+- 1A.TER Q. 202
e 0.0QC+~ 4.12% 0,050
[ 2.3EPL- O, 123 O, L
oA TLE242+— 0. 11% O,
TI =z 72347+~ ZL.I2E0 0,
Y 0. 000+— O, 27 O.000+—- 1,421 O, 000+~ O,
CF O ONO+— 0,101 Q000+~ R I ¥N 0. 000+~ O, 002
M O, OO0+~ 0,040 O, 0004+~ Q. 2oz O, 0004+—= O, O
FE Z2.30%+- 0,112 14.107+= 0,755 0. 19&+—--0,
i - - -

& !

[
Z
o]
.
—

—
N

Q.272+- 215 1.724+- 0,094 0. CEl+—-

-~
13

Il 0,011+ O, Q0= Q.07+~ O.01= O,001+— O,

]
DOy

Q=4 +—
O1a+-
OO0+=—
Qz4+-

!
e
=y

: Q.21%+=  0,01% 0. 003+—
OOz 0.115+- O.014 Q.00 +—
) pind Q.00+~ O, 025 g
0,13%+- Q.014

-
o~
DO

D00+~
LG0T+~ Q. 000

-
.
e
.

-
.

1
&)
!
"
!
»
b
!
[}

ER O, ONT4+— O, OO O.044+- O, 018 O.O0T+= O, 000

L
nal
a

O11+— OGO O, 070+~
04— 0O.004 QO.254+~
Q25+— O S

[SINISE 2 0. 000+~
O7 L O, 000+— O, 001

3=

LOOLE= QL 000
[ O0OZ+— C
CO0T A=

041
1. 109 O.000+—

[}
D)
]

-

e e)
-

.
e
.

<
(&)
o

—

D
.
)

—

Y, 000 +—
011+-
A O, 0004%—

g 0. 000+—

~
n
Fo i)

Q. 000+— DO s

Q.071+—~ 0. 07 Q.001+-~ O,001
Q. 000+~ 0,101 O, 000+—= 0,001
Q. OCGO+— 0. 122 O.,0004+— O, 00
Q.104+— 0.1432 Q.001+— Q,002
Q.1%2+= 0,172 O, 0024+=— O, 002

0,132+~ G, 225 O, 00Z+— 0,004
BA 0. 000+— G, 000+~ Q.02 O.000+—= 0,010
La Z.AZ1+— =52 14,8 LT O, 20%+- 0,020
Yo OO0+~ O, OO0

X
(]

~
]
L]

o
)
.

IN 0.01&+-
=N Q.00+
=B O, 027 +—

HIA 0, 003Z+= 0,004 O, 02 2+— ( )
FE O, OIS+ — O, 010 Q. L+~ O, 0~ 0. 005+— O, 001

V.02 4 (

208



SAMFLE ID:  BP/CATALYTIC CRACKER - TEST NO. 4B
FARTICLE SIZE: C
ANALYZIS ID: 2C0®7 Nuclepore

EXFI2SED AREA: .42 SHIARE CM
MAZE: 2E04+~ 10 MICROGRAMS

ELEMENT UGS /oMme US/FILTER FPERCENT

’ 129.7284+—
=TI 47 . 442+~ S04, 57 b+—
F Q.000+- 0.172 . O0O0+—
= S.240+— 0,627 2344844~

oL 0.000+- 0,155 0. 000+~

X211
1
[
H

1)

AL 20, 20e+—~

-
[Ox
-

(1)
it
—
—
[

7
Q. O00+—
12,9224
O, 000+~
O 235%+—
0.237+~ 0,025
0,745+~ 0,507

(O~

"
-

0,105+~ 0,011 0.474+— .

A 0.0P4+= 0.007 O.&lé+= 0,
TI 0,202+~ 0,203 1.947+~

o~
'
a

-
!

v G O00+— D, 02 G Q0O0+— Q.000+— Q. 204
R Q. 000+~ 0.041 Q. Q00+— O.000+—- O.101

Q. 0D0+— Q. 0TA

MN Q. 000+-  0.011 Q. OO0+—
FE Q.524+—  0.044 2,747+~ 1,429+~ G122
NI 0.055+- Q. 004 0 : Qa1Z25+— Q.014A
I} 0.001+— O, O0Z 0. 005+~ 0. 0132 O.,0024+— O, 005

ZK 0.00%24+-  0.002 0. 017+— 0.011 O, 0O0E+—~ O, D04
IRT=) 0., 005 4+— QO.001 O, 021 4+- 0. 00w Q. 012+- 0,004

AL 0. 000+—=  O,004 O.000+— O,02= Q.000+= 0O.011
ZE G.0014+— .00 O, 003+— L0110 0.,001+—= 0,004
ER Q. OO0+~ 0,00 Q. OGO+~ LO1S O OO0 +— O, O04A
RE Q.004+— Q. Q27+~ 017 0O.010+— 0O.004
=R G.005+= 0,002 0.04%+~ S O.01%4+= 0,002
Y 0,038+~ ©,004 Q.Z220+— 0O, Q. 024+~ 0,011
IR Q.000+— 0,015 Q. 0004+— 0,096 Q. Q00O+~ 0,027
M 0.022+- 0,011 Q. 207+= 0,072 0.072+~ O, 022
FD D.011+= 0,002 0.C72+- (0,054 O, 02%2+— 0,021
AG Q. 000+— O, 014 QL. 000+~ I F O, 000+— 0,034
co 0.00Z+- 0,012 Q.017+= QL1164 0.00L+- 0.045
IN O.000+~ 0,020 O, 000+~ O.120 Q. 000+~ Q.050
SN O.001+= 0,024 Q.004+—- 0O, 14A O.002+= 0.044
= 0. 020+~ ,047 0.171+= 0,302 0.074+~ 0,114
EA 0,027+~ 0.117 Q.171+- 0,752 Q. Obbd+=~ 0,259
LA 0,723+ 0,202 4,L76+—  1.300 1.7%6+— 0,504
IS O, 000+— 0,003 0. 000+— 0.013 0.000+- 0,007
FE 0.027+= 0,007 0,171+~ 0.047  0.0&&+— 0,013

o~ -
[ I
AL

-

209



SAMFLE ID:
FOarRTICLE
ANALY!
NOMN=LINIFORM
EXFOZED
MA=s:

ELEMENT

oz
_

¥ [P 3]
LK R

i

nom

< 01 NI

r
EL

M
FL
AG
i
In
=N
SE
EA
LA
HiS
Fk

SI1ZE: F

ITie AF170 - Teflon
COLOR

AREA:

LIS /oM

43, S5+

100, 967 +=

Q. 000 +—
S5, 312+—
Ot
0.3
Qo2
Q. 9ET7+—
G, OG0 +—

0., 000+—

0, 000+~
2,075+~
G.Z29+-
O, 025+~
(e OO+~
0,017+~
0. 000+~
G. Q2T+~
O, 007 -
0,012+
0041+
Q.021+~
C. OGO+~
O, 000+~

Q. Q00+~
0,000+~
0. 000+~
Q. QZ2+—
O.011+~—
QL O00+—
0, OG0+~
2,124+~
0.001+=—
Oc113+—

IIH'IIIl

L4z
S1Z7+-

DF DEFPQSIT

b1

.
£
[Ny I

H
ll_l_]l

.

o~
)

(@]
o )

')
o
)
i

-
o
Z

1 s

R

Le
[

= fa v
: ]
DO e W R B B Y]

c
.

0. 004

O, 00z
GO0k

0O.004
0O.01¢6
Q.01

0.010
0.01S
O, 020
0.0QZ2
O.026
1, Q4%
Q. 12Z
0.241
0O.004%
Q.010

NN

P
fix]

SOIARE CM

BP/CATALYTIC CRACKER - TEST NO. 4B

10 MICRIOGRAMT

LS/FILTER

ST ST T

2O5+—
OO0+—
112+~
Q. 000%—
20Tl +—

2153+~

o o

G ZOEL—-
0O, 000+—
QL O00+—
0.«

VOO +—

0104+~
0. 000+~
0. 151+-
0,047+~
O, QS l+—
(O, 262+-
0. 222+~

QL. 000+—
O, 00Q+~-
G. QOO0+~
Q. Q00+~
0., 000+—
O.Z204+—
0.072+~—~
0O, Q00+~

O, 000+—

14,023+~
0., O0O5+=

O, 760+—

210

12,021
2P .45
.14
14,4322
4,027
0.117
0, 114%
.71z
1,227
0.217
0. 174
Q.L27
O, 020
Q.
<,
Q.
0.0z
Q. 014
G.01%
O,015
0024
0. 027
0, 105
0.074
0. 0T
0,027
0.1264
14z
145
211
721

T o s
R .
.

—~

0.

1,530
0. 025
0.0

FERCENT

0o DOO+—

O, Q5+~
0. 027 +=—

Q.07 4~
0. QOO0+~
0. OO0+~
0, OO+~
0. 144+—
0.012+—
O, Q02+—
GO, O0O5S+—
O, 001+~
O. 000+~
QOO+~
o ] 4=
), 0]+
OO0 4
QL D0 E+—
O, QOO+-
0. QOO0+~
0,000+~
G, 000+~
0,000+~

¥
.

Q. DO+~
O.0071 +=—
0. 000+—

Q. D00+~
0. 17Z+~
O, 000+~
O, QO7+-—

QN
GL 0Ol

Y. OI

1, 01E
), Q04

0,001
0,001
QL0011
0,001

Q0

Q.00
0. 004
0,010
0,012
0. 000
0,001



SAMPLE ID: BP/CATALYTIC CRACKER - TEST NO. 5A
FARTICLE =1ZE: ©
ANALYZIS ID: AZOZZ - Teflon

EXFOSED AREA: &.42 SRUIARE TM
MAZZ: IT4+=- 10 MICROGRAME

ELEMENT G /CMz IME/FILTER FERZENT

AL 12.5462+- 0,997 S7.0714+~ &LL1STS 24.4627+— 1.
=1 27.594%+=  2.114 174£.25&L+— 12,570 50,022+~ 4.
F O, 000+— O. 1322 Q. 000+~ 1.175 O, 000+— O,
= 2.7084+— 0,423 18.441+— 3.103= S.272+= 0,

r

O.000+—- 0,112 0,000+~ 7E1 0,000+~ O, 2
G, 054+—- O, 005 0.244+~ 0sz O.097+— Q.1
G,071+=-  Q,002 0.454L+— Q051 0.12%+~ 0.C
0.155+- 0,135 1.013+—  O,994 Q. Z84A+— 0,25
O, OO0+~ O, Q87 0. 000+— Q. 445 O, OO0+— O,
=\ 0,000+ 0,022 O.000+~ 0,122 Q. 000+= O, 051

1o Q. 000+— 0. 011 QO.0004+— 0,070 O, 000+= 0O, 020

—
s
'’
.

-~
h

!
.

I

ol I e B

1)
1]

FE 0.324+- 0,025 2,082+~ O.Z22>2 D.S8%+— G 06D
1 O, 0334+— O, 005 Q. Z87+—- 0,024 O.070+— 0. 010

[ 0. 005+— Q.002 0,055+~ 0. 012 O.010+= O, 004
Q.007+— 0O, 002 0O.04Z+— 0,011 O.012+— 0,002

Q. 005+~ O,001 (.01 E+— 0,009 Y, QOS5 += O, 002

Q. 000+~ 0, 002 Q, 000+— Q, oz Q.000+= O, 004

0. OO0+~ Q0. 001 O.000+- G, 00 OL.QO0+= O, 0032

0

Q04+~ .00 0,024+~ O.011 0. 007+— O.C

I

AN e fe 270

L2 L)

R= 0O.000+~ O, 002 O, 000+~ O.01= Q. O00+—= O, ¢
=% Q. 007+~ O, 00z 0O.,044+— O, 014 O,Q13+—= O,

O.013+= O, 0 Q.027+—- 0Q.021 0,024+~ O,
Q.O0Z+=— Q,012 Q.013+- 0,074 0. 004+— 0O,
0. 00Q+= (O, 00= Q,000+— O.052 O, 000+=- 0,
Q.008+~  O,007 Q.Q027+= 0.04% Q. 00S+= 0,
Q. OOO0+— 0O.010 0,000+~  0.047 O.000+~ O,
0,001+~ 0,014 0.002+— 0,091 Q.002+— 0,
0,000+~ 0,014 O, 000+~ O.102 0, 000+ O,
Q.000+— 0,021 O,000+~ 0O,132 Q. 000+— O,
O, 000+~ Q. 025 0O, Q00+~ Q. 224 QOO0+~ O, 1
Q088+~ 0,092 0.4327+~ 0Q.520Q Q.124+— (.

0.32S+-  0.14% 20T+~ 0. FE O.371+= 0,2
Q1= O,0014+- O 005

O0.001+—  ©O,00x 0,005+~ 0O, 20T
0.027+— 0,004 O0.172+- 0,032 Q. 04%+—~ O,.011

I
'S¢ RO 1]

MITMmMoTe D
M T e oy

211



TAMELE ID: BP/CATALYTIC CRACKER - TEST NO. 5A
FARTICLE =IZE: F

ANALY=IZ ID: AF171 - Teflon

SHINY FLAKES ON SURFACE

EXFLOZEDR AREA:S LA IDLUARE CM

MAZizt 7924+- 10 MICROGRAME

ELEMENT JiZ/oMz HE/FILTER FERCENT

Al Z.17%  Z0&E.PRT7+- 12,927 7S+ 0,177
=1 S.70%  S0T,947+— 24,46T5 170+— CL40L2
F 0, 205 0,000+~ S_.1&5 O.000+— O, 05
= 2 Z.EPE 218, 2354+- 14,740 4,017+= Q.104
CL O, O0O0+— 0,571 O, Q00+~ oL &S O, 000+= 0,044
[ 0. 0. 021 2,452+~ 0,124 0L
ZA Q. 2538+=  Q,01% L IO0E= 0,127

I 1,222+—=  (Q.404 7.3287+— Z.3274 0, 04%

<+

b~

0,000+~  O.241 0. 000+~ 1.55¢ Q. 020
R Q. 000+—-  O.101 O, 000+— O, L4864 0. 002
Ze= (WS

MN 0. 000+— 0. 040 O.000+=—- 0O,
FE 2.321+- 0.113 16.13588+— 0,753

-~

010

NI .25 14— O.01% 1.2048+=  O.0%5 O. 001
(! 5,01 2+— O, 00> O.07S4+— G, 01E O,0014+—= O, 000
IN O.0480+—- 3 Qo 25t~ Q.01 OO+~

GA O.014+- D02 0. 10Z+- 0,014

= Q. OO0+~ Q. 00A O, D004~ QO.0=A Q. 000+—

= 0,025 +— O, 007 . 1AO+— 0,017 O, 002+—

B 0. 005+-— Q.00 O.0Z4+—- O.014 00004~

EE 0O, OOT e~ 0. O5T7+~ C.01E O, 001 +—
=R O.044+—~ ) 0, 250+~ 0,027 O, 0044~
Y O.102+=— 0,007 O, L8+—  O.047 O, O0OS+—

R G O00+— G,017 0. Q00+— Q. 10% O.000+=— O,001
ML O, O00+— 0. 012 O, OO0+— Q072 O, 000+— 0,001
Fh G, 000+~ QL0110 O, OO0+~ Q. QLA O.000+- 0,001
o O, 000+~ 0,014 O, 000+~ 0,10z Q,000+- O.001
o O, 000+~ 0O.021 0L O000+— . 124 Q. 0004+— O,.002

IN 0.011+= O 023 0Q.072+~  0.14% 0.001+- Q002

=N O.0104+— 0.027 Q. 0AS+= 0.172 Q.001+= O,002
= Q. 000+—  Q,04% O.000+—= O.21¢ O, 000+ 0,004

j=Yay G, 000+- 0,127 O.000+- O.215 O. 000+~ 0. 010
LA Z.290+—  Q.2ZE0 14,702+~ 1.460% 0. 1284+= O, 020
i 0. 004+— 0O.004 O, 0 t+—- O, 027 O, O00+—= O, 000

FE O, QOYE+— 0,010 O A1 2+— . 0A1 O,.0N2+— O, 001

212



SAMPLE ID:
FARTICLE
ANALYSIZ

SIZEY

IL: CzOows - Nuclepore

EXFIZED AREA:

MAZE

ELEMENT

AL
=1

n

r~

< AT

54

SE
EBR
RE
=R

R
M
FI
AG
o
IN
SN

BA
LA
HiG
FE

G702

28,.707+-
DhL TR

0, O00+—
Lo 12324-
Q. 000+~
0.123%+-
Q.111+-
Q. 3794-—-
0,000+~
0, 000+—
Q. 000+~
0, 7LE+—
0,.022+—-
Q.0044—
O, 002+
Q.007+-—
0. 000+~
O.002+~
Q. 000+~
0. 00484~
0,010+~
Q.042+—
Q, Q20+~
0O, 000+~
Q. 020+—
0. 000Q+—
0. 00 +—~
Q. 0204~
0.011+—
Q. 00L+—~
Q. 0004+—
Q.7579+=
0O, 002+—

0,020+~

1.4%7
T.444
0. 1279

&70

Q. 254
0.102
0.0%1
0,020
0,054
Q.007
0.002
0,002
0.002
Q.005
Q.002
O, 002
0,003
0, 00%
0,005
0.014
0.012
0. 00%
0.014
0.01%
Q.02
0.027
0D.04%
0.11%
0. 20%
O, 003
Q.007

170

&.42 SHLIARE M
274+~

BP/CATALYTIC CRACKER - TEST NO. 5B

MICROGRAME

IWS/FILTER

0. 000+~
2,207+~
0. 000+
0,292+
0. 71L+=

Z2.4324-

O, 000+—
Q. 000+~
Q. 000+~
4,92 0+-
0,525+-
Q.022+~
Q. 050+~
0. 0425+-
O, 00Q+~—
0. 0104-
O, 000+~
G, 023+~
Q. 04644+~
0,265+~
Q.12%+~
0.000+~
O.126+~
Q, 000+~
Q0.011+=
0. 1294+~
Q. 0&F+—
0,037+
0. 000+~
4,374+~
0,015+~
0.121+~

213

P.b11

ot <
e b

1.211
4,201
1,042
Q. 020
Q. 04T
1.444
0. 4&52
0,227
0.1320
0,247
0.047
0,014
0,012
0,010
Q.02%
0,011
0,013
0.017
Q. 022
0. 03]
Q. 100
0.073
0.035%
Q.00
0.11%
0.14%
Q.17%
0. 205
0.7&E
1.3240
0.020
0.047

FERCENT

42,2784+~
Q7. 130+ —

0. 000+—
10,5004+~
G O00+—

Q. 228+—
0,191+~
Q.50+~
0. 000+—

O, OO0+—

0.000+—
1.3158+—
0,140+~
Q. 00L+—
Q.01 2+—
0.013+—-
Q. 000+~
0. 003 +—
O.00C0+—
O, 00S+~—
0.017+~
Q.072+-
G 0Z484~
0.000+4~—
0.024+—
0000+~
Q0,003+~
0.0324+~
0013+~
0.010+—
0. 000+—
1.32024—
0,004+~
0. 055+~

0,018
Q.440
G.174&
0,057
0,025

. 100

0.1

0,004
O, 00z
0,003
O.00=
O, 0032
O, 004
0. 005
0. 004
O, 003
Q.07
0,020
0.015
0.0z24
0,032
0O, 0=

0.044
0. 0z2
0.20%
Q.20
0. 005

0,022



ZAMFLE ID: BP/CATALYTIC CRACKER - TEST NO. 58
FARTICLE ZIZE: F
AMALYSIS ID: AF17Z - Teflon

EXFOIED AREA: &L 42 SJARE TM
= 7907+~ 10 MICROGRAMS

ELEMENT Us/7oMz UG/FILTER FERCENT

AL Lo14%4+- 2,102 Z94£,225+- 12,501 2,747+~ 0,171
=1 110 253+ S,.020  702.501+- 22,227 S.PAl+- 0,402
F O, 000+~ 0, %08 L OQ0+~—~ S.214 O.000+- O,074
= = : 2.57Y 27 .227+- 14,559 4, T2E+— 0,210
oL 0. 000+—  0.4&4Z QOQ+= 4,117 Q. Q00+- O, 052

- .= = .-

0,127 Q. Q22+~ ¢, G0z
O, 113 0,0 O, 001

L2370 Q. 020+~ 0,041
O00+~— 1,29 D.000+- O, 014

LOODE- 0,521 0. 000+—= O, 007
MN G, 000+— O, 0Q20 Q,000+- 0,124 O.000+— 0,002
FE Z.258+— 0,104 14.4%4+~ G, L3201 0. 122+- C

NI 0.2 O.012 1. 505+~ O, =1 O,01%+— O,001

-
o

—
]

O, 250+~ G, Q20
0O, 245+~ 0,013
1.311+~ 0,50
v O, 000+~ O, 201
R 0.000+=  O.0%1

_,‘
—
INFNENERN e

-
]
o
s

{

OO

o 0.011+- O, 003 Q. 04 0O.017 O.0014— O, 000
z Q. O03Z7+=—  0.,.002 0.z O, 020 G, 00+~ O, 000
(s 0. 01 44+- O, 002 O, O.014 Q.O01+—- O, 000
Az Q.000+— 0,005 Q. 0,03 Q. 000+~ O, 000
SE G, 024+—  O,003 G, Q. 014 Q. 00Z+=- 0,000

- oy yo. -

G Q. 007+~ 0,00 O, 0844+ O,014 O.001+=- O, 000
RE O, 010+—  0O,00Z= Q. O, 01% O, 0C1+= O, 000
=y O.0=25+- O, 004 0,225 O, Q25 O, 00Z+— Q, 000
Y G, OwES+— 0, 00L 0. 0,041 O, Q0S+— O, 05t
ras O, 000+~ 0.017 Q. 0O, 10% O,.000+— O,001
Ml Q. OG0+~ Loz Q. 000+~ O, 07%= 0. 000+= 0,001
FD 0. 004+~ L0100 0,027 +—  Q.0Q04&7 O.000+= O, 001
FAYi e OO0+— O,014A Q. 0004+ O, 100 O.000+— O, 001

(] O, OO0+~ 0,021 O, 000+~ O 132 Q. 000+= O, 007

In Q.01Z+- 0,023 0, 114+- 0,144 Q.001+— O, 002

ZN 0. 029+~ 0,027 0.187+=  0.175  0.002+=- 0,002
O.000+- Q, 004
O, 000+— 0,010

e 1.414 O, 1585 4+= Q,.02G

TR O.000+—  0.050 O, 000 +—
EA O.000+—= 0,124 0. 000+

= -t

LA Z.ol3+— 0,291 14, -
Hi5 0. 000+~ O, 0048 0, 000+~ O, 025 O, 0004+~ O, 000
FE 0O, 02%+— O, 002 Q.S S+— O, 040 O,007+— 0,001

214



ZAMFLE ID: BP/CATALYTIC CRACKER - TEST NO. 6A
FARTICLE SIZE: ©
ANALYSIZ ID: ACOZZ - Teflon

6.42 TIHLARE CM
12+~ 10 MICROGRAMS

ELEMENT us/cmz UG/FILTER FPERCENT

AL 21.0%834=  1.344 134 FL67+— 2,628 ZZ.042+- 1,454

z 41.261+= 32.020 24&4,894L+-
F Q, 000+=  Q,240 Q.000+—
A &.1%91+—  0.4&45 2,745 +—
oL 0. 000+-  0.15% Q. Q00+—
k 0.119+= 0,012 - 0O,.7&£2+- 0.125+— 0. 01z
A 0.12&+- 0,012 ¢ QLS 2+- 074 DOL1Z23+=- 0,012
TI O, 176+=  Q,252 1.2535+= 1.614 0.205+=- 0,264

[y

OO B
) G
—a

w1

43, 260+— 3.2485
0.000+- 0,273
E.8T1+= O, 4ES
O.000+— 0,147

.
Ll Y I
(Xl

=) b
—

O
~
"»'J

v 0. 000+~ Q. 102 Q. 000+~ O.LAS7 O.000+= O, 107

R O, Q000+— 0,044 O, 000+—= Q.25 O, 0004+— O, 044

MN 0.000Q0+= 0,015 O.000+-=  0O.027 O, 000+—~ O,014
FE 0.54%2+- 0,051
NI Q.0S2+= 0,007 $ Tl

L 0,.00%+-=  O.002 2 0.01Z= Q. 00%+— O.002
N 0, 002+= 0,002 O.049%+— (0.014 G, O03+= 0,002
GA Q. QQkE+—= O, 002 O.027+=  0.010 O, Q0L+~ Q. 002
a5 Qe OQ0+~— O, 004 Q. 000+= e Oes O.000+— O, 004

=E 0. 0024~ 0. 001 O, 020+— 0. 00% Q,.00Z+— O.001

ER Q.00Z+— 0,002 Q.012+—  0O.010 O.002+= 0,002
RE 0.003+-  0O.002 Q.O017+— O.013 6.00%+— 0O, 002
=R Q.010+—=  0.003 Q.07+— Q. 012 0.011+— 0.002=
Y 0. 0258+= 0,004 O.122+= 0,025 0. 020+— 0,004
IR 0.020+= 0,012 Q. 127+= 0Q.077 0.0Z21+=- 0.013
M Q.000+—= O, 00 Q.000+— 0,0%4 O.000+= O, Q0%
FI 0.002+—=  0.007 0.C11+= 0,044 Q.00Z+— 0O.00=
AG 0.007+- 0.011 Q0,045+~ 0.0Q70 Q.O07+— 0011
ch 0.00¥%+=  0.01% Q.05£+— 0.0%4 Q.00%+= 0,015
IN Q. 000+— Q.014% 0, 000+— 0.101 0.000+—- 0,014
=N 0.000+- 0.021 Q. 000+~ 0.124 0.000+— 0,022
Y 0.020+= 0,039 0O,514+— 0,250 Q.024+- 0,041
EA Q.010+=~ 0, 065+=  0,57% 0.011+= 0.0%7
LA Q.714&+— 4, S5+~  1.0462 Q.791+- 0.17%
Hi5 0. 000+— Q. 000+— 0,017 Q. 000+~ 0,002
FE 0O.027+=  0.007 O.232+— 0.04% O.03%+= Q,007

0,322 0.58%+— 0.054

0,044 0. OSS+— T, 007

215



SAMFLE IDO: BP/CATALYTIC CRACKER - TEST NO. 6A
FARTICLE 2IZE: F

ANALYSIS ID: AF172 - Teflon

SHINY FLAKES ON SURFACE. BUILD UP AT FERIMETER
EXFOSED AREA: L, 42 SRLARE M

MASS: 10037+— 10 MICROGRAMS

ELEMENT UG/ oM2 IMG/FILTER FERIZENT

S1.1454~ SES.A4T2+-

ZTT7+= 0.14%

[ 14,
=1 145,122+~ 106D, Q0%+= 43,204 Ti0e— 0,472
F O, 000+~ 0.000+—- 5,314 0. 000G+~ 0,055
= S1.571+- 31,0232 +— 15,227 . O.152
L O, 000+-— O.594 O, O0C+— IR e 0. O,
ko ), SOZ+— 0,027 D22+~ 0172 0. 0.C

A0 O.021+- O,007

105 Q.15A+—= O, 070

ey
»
o ls

QiS5 — Q. 028 23,1404
444+4— 1.107 15, £73+—

—
]

<

OS]

[ RN
L

OO0+— O.222 QO DO0+— L OAT7 O. 000G+~ O, 020
CR O, 000+~ 0.141 0. 000+ ( ) D O00+—= O, O0O9

Rl
vy

=
-
P .
)
.

DO0+-— Q. 050
47 74—
D4 4—
QZ1+—

O, 000+—= :

Q.221+= 0,010

I et O.02%+— 0,001

d !

n
m
[
[y

Z
1

O, 07> O.001+— 0,000
0zl +~- 0.5 0,0 0,005+~ OO0

017+— Q. Q. 014 0,001+~ :
5 0,000+~ 0.007 0.000+- 0.04% 0O, OO0+= O, 0

~ )
=z =

» e
0

19
M)

[y
I
O
.

= O, 0254~ O, 00z 0.121+~- 0. 01% Q. O0Z+= O, OO0

ER O.O10+- (.

O.0EG+— .01 O,001+— O, 000
RE O.010+- O, Q, Qb+ — 0,021 Q.01+ O, 000
=R G, OFAS+— Q. 0.4817+~ 0. 0Z4 Q.004+— 0,000
Y O, 15 +— O, 00 Q. 272+- 0O.052 Q.00+~ 0,001

e e

IR 0,000+~  O,020 Q. 000+— D, 124 O.000+~ O, 001

o) 0O.014 0.150+— O, 2 O.0014+— O, 001
FLh Q.000+— 0,012 Q. COC 0.074 0.000+= 0,001
A 0,000+~ G, 012 O0.000+- 0,117 O.000+—= O,001

-0 0, 000+~  0.024 Q.000+— 0O.154 0. 000+~ O.0072

InN 0,010+ O, Qb Q. 0E2+— 0. 142 QO1+—- O.002
OO0+— O 021 0. 000+~ O.1% O, 000+—= O, 002
]

i)
o~
)
L]
DO
-~
fe)
-
.

-]

OO0 +— N Q52 O, 000+— Q.27 QOO+— 0O, 004
OO0O+— 0. 143 0O.000+— 074 Q, 000+— O, 00%
217 += 0,205 20,430+ 1,257 0.205+= 0,019
OO0+~ Q. 005 0O.000+— 0.0 O, 000+=~ O, 000
FE 0, 187+= 0,012 1.200+= 0,037 O.012+— O.001

™ a3 0
VDD
VL D O

X
o)

I
)



SAMPLE ID:
FARTICLE
ANALYZIZ 1D
FIELD BLANE

EXFOSED AREA:

ZIZE: ¢

ELEMENT

Q. 0004~
0, 000+-
0. 004+~
O, OO0+~
Q. O00+—
O, 000+—
Q. 000O+—
Q. 000+—
0.001+-
R O.001+—
MM 0. 000+—
FE 0,003 4+—
NT 0.Q01+-
1 Q. 000+—
AN 0,001+~
GA Q. 001+~
= Q. 002+—
E Q. 000+—
[ 0. 000+—
0. 000+~
O.000+—

0. 000+~

00 D
=in

-
~

e B
— I»

<

A m g I

[
nm

Q. 000+~
O, O00+—
Q. 000+—

K Q, Q0C+—
Co Q.04+~
IN 0. O00+—

= 0.012+-
SHE Q. 000+~
BA Q.154+~
LA Q. 120+~
Hi 0. 000+~
FE O, OOQ+—

1]

TN €
A

DT
P

ACOT77

&.42

UGs/CcMz

- Teflon

0.012
Q. 009
0,004
Q. 020
Q. 004
0,002
0,001
0,001
0.001
Q. 001
Q. 002
Q.001
0,001
0. 001
O.001

Q.00
0,001
0. 001
G, Q02
O, 002
0,002
0.011
0.007
0. 004
Q.00
0.013
0.015
Q.01%
Q.02
0. 025
0.121
O, G0

0. 004

SRUARE CM

BP/CATALYTIC CRACKER - FIELD BLANK

US/FILTER

O, 0004+—
Q. 000+~
Q.025+-
Q. 000+—
O.000+—
0. 000+~
0O, 000+~
Q. 000+~
0. 00+~
0. 00+—
0. 000+~
0.01%+—
0. 005+~
G, 002+~
0. 005+-
O, 00=+-
0.011+-
O, O00+—

O, 000+—
O, 000+~
0. 000+~
Q. 000+~
0. 000+—
Q. 000+—
0. 000+~
Q, 000+~
0., 154+-
Q. 0O00+—
Q.07E+—
O, 000+—
1.00483+~
Q.827+—
L0000+~
O, Q00+—

217

0,050
0,054
0,025
0,124
0.0
0.017
.01z
Q.00
Q.00
Q.007
O, OCuz
0.01%
. Q0
O.00%
0. 004
0.00%
D.017
O.00A
O, 00
0.011
0.014
0,014
0,067
0.047
Q.040
0,05
0,053
0.0%4
0,121
0.214
Q.54
0,237
O.013
O.022




SAMFLE ID: BP/CATALYTIC CRACKER - FIELD BLANK
FARTICLE =ZIZE: F

ANALYSIS I0: AFZ4Z Teflon

FIELD EBLANE

EXFOZED AREA: .42 SIMIARE M

ELEMENT US/7ComMz UWE/FILTER

L O, Q00+~ 0,013 O, OO0+ 0,023
51 G, DO0+— Q.00 Q. Q00 +— Q, 057

-
Lel
L]

OGO+- 0, 004 0.000+- O, 025
QO0+—~ Q. 0z5 OL000+— O, 1463

OO0 +=— 0,00 QL. D00+ — O, 05
OO 24— 0,00 .01 Q= 0,020

'
e

-
ol

-~
'
3

GO+ — O, 00> . O00+— O.014

0071 4+~ 0,001 O, 00Z+= O, 010
QOG+—= 0,001 O, 000+~—  0O.007
DO0+— 0,001 0,000+= 0, 00D
OCGO+— D_ODE O, Q00+~ G.O10

OO0 +—~ 0. 004 Q. 000+~ Q.02

O.00%+= - G010

~
~ I
le]

o

o

<

—~ -
PO
s a

CR
MM
FE
NI D.001+=  Q.¢

e l's)
Mt |~
" e

C
.

| Q. Q00 +— O, Q0 O, 000+~ 0,016
InN O, O.001 Q. 000+— Q, 0067
[Jpat O, Q. 001 Q. 00+— Q. O

OGO 4= O, 0048 O, 000+~ Q.0
OQOD+~ G, 001 0,002+~ 0, OO
OO+~ 0,002 O, 00&+— 0O.011
LOOC+H~ O, 007 O, GQ0+— O, 01 4
OOS+— O, 00= O O S4— G, 012
OO0+~ 0,00 O, 000 4= Q.01
QGO+~ C.014 O OO0 4=~ Q.07
QOZ+—=  0.010 0.017+~= 0O, Q&=
OO0+~ Q0. Q0% 0. 000+~ 0. 055
A 0,014+~ Q.012 QL1032+~
o O. 003+~ 0,01 7 0.051+- O, 1 (1]
IN O.014+— 0,01 0055 +— O.1153
=N 0.0Z7+- 0. 0z O.23 Q.142
Sk 0,020+~ 0.041 O.122+~ 0,267
E& Q.000+- 0,1 0z O.000+=- 0, LHTT
L& Q. 000+— 0,141 0O, 000+~ 1,032
NG Q. 003+~ 0. 002 O.015+— 0.014A
FE O.001+- 0.0 O Q. 005 4+— Q, 0=z

)
i
[e]

2]
n

N < 03 T
] ANl

m 3
Lan I

218



SAMFLE IDn
FARTICLE

ANALYZIS ID: CT12Z - Nuclepore
FIELD BLANEK

EXFDZED

ELEMENT

[ =

FE
NI
(il
ZN
GAa
SE
BR
FR
R

IR
M
FL
AG
(u}
IN
TN
SR
BA
LA
HiG
FE

AREA:

us/CcM2

Q. 000+-
Q. 000+~
Q. Q00+~
0. 000+~
0. 0084~
Q. 000+—
0. 0004—
0.0014+~
Q.00 +—
Q. 000+~
0. 000+~
O.00&4+—
0. 000+~
0. 000+—
0,001+~
Q. 00Q+~
Q. 00A+—

Q. 000+—
O.002+-
Q. 002+~
0. 000+—
Q. 000+—
0. 000+
Q. 001 +—
0.001+~-
0.002+~
Q. 000+~
Q. QOC0+—
Q. Q00+~
0. 000+~
Q. 1035+~
0. O0O0+—
0.000+—
0O, OO0+~

.4z

0.025
Q.01%
0.010
0,023
Q.010
0,003
O, 002
0.001
0,001
0.002
Gl 00d
Q. 004
0,001
Q.00
0.001
O.001
0.004
0.001
0,002
O, 002
O.003
Q. 003
0.014
0.010
0.00%
0.011
0.017
0.01%
C.024
0.044
0.110
0.171
O, 002

0., 006

SHLARE CM

BP/CATALYTIC CRACKER - FIELD BLANK
SIZE: C

LG/FILTER

0, 000+—
Q. 000+~
0.000+—
Q.027+-
0, Q00+~
0. 000+~
G, 0QV+=
0. 00+~
Q. 000+~
O, 000+=~
Q0.029+-
0L OO0+~
O, 000+~
Q. Q02+~
0.001+-
0,040+~
Q. 000+~
Q0.015+~
0.01F+—
0. QOO0+~
0O, QOQ 4=
0. 000+—
0. 00+~
0.007+—
0,052+~
0. Q00+—
Q. 000+—
O, 000+—
0. 000+—
0. AS2+—
0O.00Q+—
Q.000+~-
Q. OO0+~

219

0.15:z
0,120
0.0&1
0.14%
Q.062
0.01%
Q.014
0. 00%
O. 00k
0.011
Q. 007
O.02%
0,007
Q,010
0. 007
O, O0E
0.025
Q. 00%
0.014
Q.01
Q.01
Q.021

Q.07
0,052
Q.074
0.112
0.124
0.154
0,220
Q. 704
1,097
G.017
Q.041



TAMFLE I

FARTICLE

ANALYS IS

EXFISED
MAasssE:

m
il
m
3
M
pd
_.|

-

m

1
™~

Z M I C AT
= M 22 M < I

(A
ZN
[yl
ZE
BF
RE
=R

iR
M
FL
A
CL
IN
=i
ZE
EA
LA
His
FE

ATLANTIC METALS/SEC.

ZIZE: i

ID:

G

G,

—~

el s Reo ke
o .

D
't
. .

-~
e
.

aNols

oNele
g

0.

AREA:

s/ oMz

172+=
Z1b+-

O10+-

1=
044+~
0S4+~
O01+-
CO7 +-—
QOO0+~
QS0 +—
OO L+~
CO7+-
0l1+-
OO0+—
OO0 +-

O01+—
OO +—

GO0+~

2004~

03¢
QOO0+~
QZ0+~—
OO0+~
OO0+~
OQC+-
OO +—
QOS+—
OQQ+—
Q23 +—
OO0+—

S
OOQ+—
OG=+-

-

TR e
24+=

AZOZ4 <« Teflon

0,020
0,01
O, 007
Q.45
0. 054
0,024
0. OO
0. 002
0,001
0. 001
Q. 001
Q.Q07
Q0.001
Q.00
0. 002
0,001
Q.002
O, 00
1. 00

0, 0F
Q. C
G, 002
D,010
O, 007
0O, 004
Cr, N
0,012
N.014
Q.01

0,022

0. 120
0,002
0. 04

SRARE

.M
10

MICRIGRAMS

WG/FILTER

O, 0084+
043+
QOO+~
S1S+-
O Sifeb -
Q&%+—
Q,07 2+~
Q.00+~
G, OO0+~
0, 007 +=-
Q.01+~
0, 000+~
Q. 0004~
3, OO0+ —
0.1

o s
L] L]

AT

il
%)

N
|

—

D
.,

.
—
!
—

O, 000+~
Q. 000+—
Q. 054+~
0,027+ —
Q. Q00+~
O.212+~
Q. Q00+—
1.521+~-
) QOO+~

), OS5 1 +-

220

O. 1320
0.
0.
0.
Q.
Q.
0, O=
Q.010
Q. 008

ol

B R
AN |

T
=z
AL

by
[N |

Ll Y Y ]

Q. 00
Q0,007

L 0.045

0,010
0.011
O,0153
0. 00k
0,017
0. OOA
O, 00
G.O10
0,013
0.014
0.0&4
0,044
O, 0=7
0. 054
Q,07%
Q.
Q.
Q.20
O, 4=
0.771
0,013

O.0=

ALUMINUM SMELTER - TEST NO.

>~ I,
oo+
b

IR )

OO0 +—
1454~
152 +—

S —

0

QOO+~
20—
(SLANE T
OO0+~
OO0+~
DCGO+—
S45+--
OO0+~
QOO +—
OO0+~
2Rt
122+-
OO0+~
ST 4—

QOQ+—

g

VA
QOQ+—

214+

1A

O, 1=
0,024
0,073
O, 0 A
0,047
0,041
G, 05z

0.1
0.1



SAMFLE ID: ATLANTIC METALS/SEC. ALUMINUM SMELTER - TEST NO. 1A
FARTICLE ZIZE: F
ANALYZIS ID: AF174 - Teflon

EXFIISEDL AREA: &.42 SRUARE CM

MAZE

ELEMENT

Mol D
[

-

p—

—

]
>

-
I

<

R
(M

n
m

NI

[

1 D
Mmoo MmMis I Z

oy o
m

r
on

110+-

LGS /oMz

0, 393+—
0. 40% 4~
0. 160+—
7. 045+~
0. &EZ0+—
20T 4+
O, OZs+—

0. 00Z+-—

0. 00+~
0, O00+-
0. 003

Q0. 022+-
O, 002+—
0,017+~
O.041+-
Q. 002+~
Q0,008+
O.000+~
Q. 0074—
O, OO0+~
0. 0C
0. 000+—
Q. 000+~

Q. 000+—
0.0104+—
0. 000+—
Q. O00+—
Q.0Z&+—
Q.04C0+—
Q. 0FE+—
O.162+—
Q. 106+~
O, QOO+—
O, 020+—

O, 05

D.0z4

Q.02
O, 00
0. 001
Q.001
0,001
0. 001
Q.004
0.001
O.002
O, 003
0.001
O, 004
0. 001
0,002
O, 000
0.002
0. 003
.01
Q. 00
Q. 00z
Q.012
0.01%
0.017
0,020
Q.040
0. 074
0.147
0,003
Q. 004

10

MICROSRAME

UG/FILTER

- -,
2.559%+—

2 - /-.'.:74"_
1.025+-

A5 E2b+-

4,044+~

Q. 020+—
0.Q17+—-
Q. 000~
0,016+
Q.14%+-
0.012+—
0. 103+~
O, 261+-
O.01G+—
Q. 025+—
0. 003+~
0. 055 +—
0,.001+-
O, 01 3k~
Q. OO0+~
0,000+~
0. 000+—
0. OLZ+—
0., Q00+—
O, 000+—
Q. 223+—
Q.25%+-—
0,617+~
1.076+—
Oy &7 S+—
0. 000+~
0. 1Z21+-

221

0.121

0, QS0
Q. 00y
Q. 007
Q.00
0,C

0.027

O, 00T
Q.014
Q. 020
O, 007
Q.0zz
G QO3
.01z
O.012
0,014
G.017
Q0,073

=

0,058
0.081
Q.
Q.
0.
C.
0. 255
0. &
0.

0.
0.
Q.
Q.
Q.
0.
Q.
0.
0.
0.
Q.
O,

FERIZENT

R b
114+-
L7 bt
241+-
212+~
O12+— 0
Q15+= G,
OOG+— O
OLlS+— O
135+- O
1 14- O,

O+ —

(
OO%+—
Q224+ .

OO2+~ (1,

U

1 - {1,

Qlz+— 0,
QOCG+—- O,

QOO+- (O,
OO0+— O,
QL+~ O,
OO0+~
QO0+— .
20O74+—- 0.
IE5+— 0.
S&E1+- 0.
T7=+— O,
E1T7+= 0.
QOO+~ O,

11%+—= O,

o0

Qi) A

i

Gice

Q2

"y ey T
(M)

0zl
07
a1z
Gl
014
017
071
Q51
Q4 /4
O 0
Q20

Nz

120

AN

N

0 e
o



SAMELE ID: ATLANTIC METALS/SEC. ALUMINUM SMELTER - TEST NO. 2A

FARTICLE
AMALYEIE

EXFISED

MAZE

ELEMENT

m D
—

()

-

T < T
Eal — I

",

n3
m :

NI

> ot N
DX Yl

il
H

4 =< 00 T
T

IR L {
Z2 0o

-t

=N

BA
LA

Hi
FE

SIZE: ©
I

AREA:

UG/cme

1,154+~
2.7I3+—
Q.07 +—-
O.48465+-
4,217+~
Z.4484+—
Q, 182+~
0,027 +=—
O.002+-
0.015+-
Q. 00F+—
Q,213%2+~
D, 012+-
Q.025+~-
0. 042+—
Q. Q00+~
0O.001+-
O, Q03+—
O, 00%4+—
O, 000+~
0, 001+-=
0. 000+—
0, Q05 +=—
O, OO0+~
0,007+~
0.014+—
O.020+-
Q.013+—

QOO+—
Q, 0244+~
0O, 000+—
OO0+~
O, 000+—
b, Q22+

()

AITORT

- Teflon

0.
Q.
.
Q.
Q.
0.
Q.
Q.
0.
0.
0.
Q.
Q.
Q.
0.
0.
0.
0.
0.
Q.
0.
0.
G
0.
0.
0.
Q.
0.
0.
0.
Q.
0.
Q.
Q.

07%
17%
QZ7
Q54
24
121
D=
QO
001
QO
Qc
Oz
GOz
QO
(WYY
Q01
OOz
001

QO

Qo
QOO
01l
007
O07
0160
014
Q15
01w
¢
(OB
120
0oz
005

M

UG/FILTER

7.410+~
17.545+-
0.ZS71+—

1. 14&4+-
0, 171+~-
Q.01 b+—
O, QP&+~
Q. O54+—
2,012+
0. 077 +—
0. 159+-
0. 20584~
O, 000+—
O.00S+~
O, QOZ0+—
0. 05%+—
O, O00+—
0o 08+~
Q. 000+~
Q. 0L0+—
0, 000+—
0,045+~
0O, Q73+~
Q. 126+-
0. 035+—
0.000+—
Q.22%+~—
G, ODO+-

0, 00Q+—

O, 000 +=—
Q. 14%2+—

222

0.
1.
0.
0.

"
-

i.
(I
Q.
0.
Q.
0.

MICRIOGRAME

479
125

-t

170
247
T84
140
115
019
QO
aiz
010

128

014
0O1&
=7
QOL
0zl
Qo
Gi=
011
014
01S
Qe
04
044
Qdd-
0O=7
095
20
244

==

[y

§
I

ST,

01
0z4

FERCENT

0.447
1.035%
0.114
Q.241
1.275
1.017
OL0s0
O.01%

O, 005

0, QOG-+~
0., 0%+~

GO, 01 T4~

Oz ez
QOO+~
1, QO3S+ —

(. QOO+~

s
oin)

Q. 0z +—

QL 000 +-—
Q. 0321 +—-
Q.041+~-

O, 0834+—

O, D5 4+—
0, 000+~
Q. 253+~
1, OO0+~

O, 000+=

O, DOO+—

0,.0%4+—

O.014

0,010
o, 044

SN

0. 025
0.04:3
0,057
0O.0E2
0.07%7
0,142
0,347
0. 545
0,010

Q.02



SAMFLE ID: ATLANTIC METALS/SEC. ALUMINUM SMELTER - TEST NO. 2A
FARTICLE =1ZE: F
ANALYZIS ID: AF17s - Teflon

EXFISED AREA: &.42 SHIARE CM
MAZS: &Q4+— 10 MICROGRAMS

ELEMENT LG /7EM2 UG/FILTER - FERCENT

74t+—- O, 474 1.447+- Q.022
L, O37+— 0,279 8, 7640+~ 1,771 L4124 - O, 215
O.2351+—= 0,044 2TE+— 0.481% Q.272+— 0,062
2.714+- 0.140 17,426+~ GO, 224 2,223+~ 0,154

21,354+ 1.009 140,30Z+= A.420 22,212+4- 1,137
Y.442+— 0.473=4 HO,E554— 2,734 10.0235+— Q. 470
G.074+— 0O.022 0.475+— (. 173 0, 07%+— 0,020

O, 02%2+— Q.00 0. 150+~ 0,020 Q. 02T +=— O,.003

O.004+- Q.001 OO 4A+- Q. GO O.00&+= O, 001

CR 0,027+~ Q.003 Q. 1724+=— (1,014 Q,022+— 0,002

MN 0.010+— Q.00 Q. 0&1+-—- O, 010+~ O, 000

FE Q. 224+— 0,014 1.314+— 0.251+— 0,015

NI Q.031+—~  0.003Z 0. 200+= RIR

1.362+= 0,074

T D
— [
I

| X1

-

< T
— I

0D Q.022+- ©.0032
Ll Q. 02%+= O, 002 O.251+~ 0.04Z+— 0,004
ZH G.074+= 0,005 0.477+— Q.072+=~ 0005
Ga O, 000+— 0,001 Q. 001+~ 0.000+~ 0,001
= 0. 010+—=  O.005 e Q&7 +— Q.011+= O,005
o 0.015+—  0.002 0.0%3+- 0.012 0.01&+= 0,002
EBR 0,042 Q.04 O, 395+=-  0.024 Qn QES+— O, 004
RE O, Q03+—  0.002 0.021+— 0,014 Q.004+—
=R GO.004+~  0.003 Q.02%+—  0.01% Q. 005+— 0,00%
g 0.014+— 0,003 O,.0%1+— 0,022 Q.015+- 0,004
IR O.002+- ©0.014 O.011+=  OQ.0%0 0.00Z+= 0,015
M O.000+-  ©.010 0, 000+~ 0,044 0.000+— 0,011
FO Q.000+=  O.00= O.C0O0+=- 0,054 C.000+— Q,.00%
AG Q.01%+— 0,013 Q. 12%+— 0.02Z 0.020+= 0,014
Co 0. 000+— Q.015 0., 000+- 0,115 QL 000+~ O, 019
IN 0.004+— 0,012 O.0Z3+—- 0,122 Q.0048+—= 0,020
=N 0.04%5+— O,023 0. 0. 130 0.047+—~ 0,025
SE QO.Sez4+~  0.04A32 S AQA+—  0D.404 0.S97+= 0,043
EG 0.034+— Q.107 O.216+— O, &25 Q.026+= D.112
LA 0,000+~ 0,162 0,000+~ 1,074 Q. 000+= 0O, 172
HiG 0.000+=  O.002 Q0,000+~ 0,012 0.000+— 0,003

FE O.O074+—-  0O,.Q0Z Q.47,~+=— QO.0O5T Q.0774+— 0,009

223



SAMELE I1n: ATLANTIC METALS/SEC. ALUMINUM SMELTER - TEST NO. ZB
FARTICLE =1ZE: C
ANALYSIS ID: o100 - Nuclepore
FAIRED W/ QUIARTZ
EXFOIED AREA: &.42 SRLUARE CM
=5 OF DEFOSIT: 203+- 21 MICROGRAME

ELEMENT Uis/7CM UG/FILTER FERCENT

Pt

4 227 4+— O,54L2

0.0%1 10.040+—- /
b 123+~ Q705

0,107 2390+

Q.Qzw Q.25 3+-

e
|

Q.41cC O, 0%
= 0,065 &84T+~ T.11%5+— O, 737
I O, S04 &2, 2E0+— 20,4 CO: Y2

11,2
0. &L
Q. 126+—
L0144—= O, 00F Q.07 +-
CR Q, Q07 +-— O.002 Q.04%+— 0,013, O, 021+~
MK O.010+— Q. 002 O.0L2+=- 0,011 Q. 0Z20+-
FE Q.201+= 0,012 1.931+=" 0.117 &) S+
T Q.00+~ 0. 002 O.0%0+~- 0,013 0,028+~
It O, QS+~ Q, 003 0. 130+- 0. 01 Q.07+~

Ofl+=  O.004 0O, 2324+— QL0279 0. .
0,001+~ 0,001 0,005+~  Q,.007 CL OO+~
O.000+—= 0,004 O.000+~ O, 022 O, 000+~
0O, O00%+— Q.00 0. Q%7+~

L0111 D.027+~
QLI+— 0,003 Q. 125+- 012 - 0,060+

p—
e

(XX
4
[

0,177 Z4, LS5+~
Q.0QZ0 1.374+—

Q. 004 Q0 2E24—
)

+
|
.
)
it
%
—

S
.

—
ol
=
~

AV Q. OOZ+=— 0.001 .

004

™~
=
(&
.

i,

nm oy D
g T I

0.002+= 0,00 0.051+— 0.017 0. 024+—
R Q. 000+~  Q,003 O.Q00+= 0,019 0, 000+~

<

OO4+— Q. 002 O, ODSi+— o 0.014+-
IR 0.00S+- 0.014 Q. 025+— 01 Q.017+—
M1 Q.007+— 0,011 O, 042+~ O, 0es Q,.020+4~
FI Q.001+-  0O,002 Q.00S+—= 0,047 Q.00+~
A O, 002+~ 0,012 O,011 4~ O, 025 Q.005+=
A 0. 0004+~ O.017 O, 000+— . 110 O, 000+~
IN 0.014+—  0O.0Z0 O.092+-  0,.12% 0.044+—
=N C.O20+- 0,025 V.125+- 0,141 Q. 0&0+—
3] 0,207+— 0,051 1,323+~ 0,32 Q,&29+-
EA 0.,042+— 0.11Z Q.267+=  0Q.720 0.122+-
LA O.000+-  O,175 0.000+~- 1,122 Q. 000+~
HiS 0,004+~ O.003 O, 026+ 0,020 0.0124-
FE Q.0Z&+— 0,007 0, 222%+—  0,04% O.110+— 0,024

-~
Vv e
.

!
.

224



SAMPLE ID:

FARTICLE SIZE: ©

ANALYIIS
ATLANTIC

EXFOSED

MAZS:

ELEMENT

AL
=1

=N

A
LA
HiS
FE

I

ACO4 - Teflon

BAGHIUSE RESUSFENSION

AREA:

&.82 SRUARE
45T+~

LG /oM

0,000+
Q. 000+~
O 00C+—

21,412+~
274.377+-

S, 073+

1.014+-
Q.Q7 -
Q. 01L9+-
Q. 022+—
O.0=1+-
0. 205+—
O, Q21+~
0.123+-
0. 3384+~
Q, 000+—
0. 000+-
Q.02 V+—-
O 2ES+—
Q.078+~
0,059+~
O.00%+~—
0. 0Q0+—
0.152+~—
0. 045+—
Q. 027+~
Q.072+~—
0. QZ0+—
Q. 022+—
0. 320+=
Q.0004+—
Q. 132+
Q.015+~
£.117+-

1,100
0.720
QL2460
1.140
14, Q00
4. 3212

0,232
Q.004
0,002
0,002
Q. 004
0.021
0,002
O, 002
0.021
Q,00%
0,027
Q. 010
O.014A
0. Q0
0L 00S
Q.00
D.021
G.014
0.011
0.013
0.020
Q. 020
0.0z27
0.0%7
Q.11%
O, 132
Q. 004
0.214

M

10 MICROGRAMSE

IS/FILTER

0. 000+—
O.000+—

O.000+—

137. 444+
176150+~
S46.

200+~
E.T10+—
0,470+~
CGal121+—
0.14%+—

0.201+=
O, 555 4+-~

Z.8LT7+—
Q, 000+~
Q. QOO+—
0, 1282+—
1.4628+—
0.477+—
D, o01+—
0. 057+

Q. 000+
QL9754
Q. 25T +—
0. 240+~
Q.595+~
Q. 222+~
0. S24+—
2. 053+~
0. 000+~
1.207+-
Q.07+~

2, 204+

225

- R

Faona o

»
!

. 220

=20

O R B
| I

27.71%

F L]

1.435=
0.0327

0.014
Q.01 4
0,024
0. 1324
0.0z
0, 055>
0.1z24
QL Q&0
O.228
Q. Q&
0. 103
Q.
0.
Q.
0.
Q.
0.074
Q0.0
0.122
0.121
0.17%2
QL 34A
Q7462
1.17%
Q.040

2,012

i
AR

~
RCUR ) RO Y

)
L
—

i

iy
'

ATLANTIC METALS/SEC. ALUMINUM SMELTER - TEST NO. RS-1A

FERCENT

0. 0004+—

O, O004+~—

Q.010+—

O, Q0% +—-
O, 002+~
0.C
Q00884+~
O 0l +—
O,017+—
O, OS50+~
Q, OOd+—
O, 000+~
Q. 004+~
0,024+~
0.010+—
0. 00+~
0,001+—
0. 000+~
O.Q20+—
O, Q0L+
0.005+—-
0.012+=
O, Q04+—
0.011+-
O.042+—
O.Q00+—
0,024+~
GO, Q02+~
0,775+~

0.14%
0,074
G0.047
0.143

L3ED

Q. 5482

O, 05

0.0l

0,000
Q. 000

0,002

L 000

O, 001
G, 00
0,001
0. 00S
0,001

0,002
Q. 001
0. 001
Q.00
Q0,002
0.00z
O, 001
Q. 00z
0,003
0.00Z
O, OO=
0. Q07
0,015
Q.0z248
0,001
0,041



SEMFLE ID: ATLANTIC METALS/SEC. ALUMINUM SMELTER - TEST NO. RS-1A
FARTICLE SIZE: F

ANALYSIS

I AF1L

ATLANTIC METALS

EXFOZED

A

=iz

ELEMENT

AL
=1
E

L
b
ZA
TI
V)
R
[
FE
NI
o
Zt
Ga
Qs
=E
ER

FE

Q.

AREA:Z

us/somMz

Q. 000+~
G, 000+~
0O, 000+~
4. 172+-
o 77—

714+~

S -

0012+~

OO0+~
OO +=—
OOS+—

OES+—

GOS+—

D& +-—

OO +=-
S—
OO +—
OIS +—-
OOP+—
OO8+—

OO+
OO0+—

O11+—-

OQP+—

QOO+~

QOO0 +—
O0O44+—

1.740+~

Bl

L.482

e’

Wl

—_
o

.,

O

-

-
'~

o~
()

[e]

Teflon
H. REsLSP.
SIRLARE

LZ4+-

]
(Y Y]

R
[N I S ]

00t
00T

004

004

0,014

OOz
MW
)

(
( —
Q004
011
aony
QO -

(9IRS

L0132
O, 013
C. 014

Q=4
075~

0.120
0. 003

021

oM

MICROGRAMS

IG/FILTER

QOO0+—
QOO+~
QOO0+~

790+-

1S —-

045+~
015+~
O7 Sie—
02 1+-
014+-
O3S+~
S45+—-
QoD +—-
205+
444+~
O12+—
243+
Q5 +—
22T+
OS5+~
OS] +—
OZ2+—
OO+

205 +—

S0+~

ODO+—
OO0 +—

0. 023
11, 145+~

o -

226

pp—

Qe s

OO

0,042

QO
012

OZE

Oz2
101
a1
ozl
01z
aiz

Oz

QL
042
41

C) =

077
=1
104
Z19
470
771
020
o=

PR PR )

R e e

14,101+

QL OOC+—

(SRS ISE

0. OO0+~
291+—

0. 1465 +=
D.013+— 0,002
O, 002+~ O, 00

OO0 & — y

O, 057 +—- 0,007
Q. Gl
O, 0=3 O0=
0.
.
0. G
QL 00T+
OO+ —
0. 00T+~
G.C o
Q. 00%+—= O, 004
O.000+= G, 011

O.011+— 0,007
O, 00%+= O, 007

Q.013+— (O,
Q.02%34+—- Q. 012
Q.021+= 0. 012
0,023+~ 0.017
0.1424— 0,025
O, Q00+=- O, 079
0,000+~ 0,124
O, 004+= 0,000
1,75%4+= O, 03



SAMFLE ID: ATLANTIC METALS/SEC. ALUMINUM SMELTER - TEST NO. RS-2A
FARTICLE SIZE: C
ANALYZI= ID: CT111 - Teflon
ATLANTIC METALS BH DUST RESUSFENSION
EXFIZED AREA: .82 SHIARE CM
: 2%146+~ 10 MICROGRAMS

ELEMENT UGE/7oMa UG/FILTER FERCENT

AL 0. 000+- 1,400 O.000+= 2,233 QL. O00+=- 0,200
=1 0.000+— 0,220 D000+~ 5,50 0. 000+- 0,124
F GL000+— O, 840 O.000+— 4,227 O.000+—~ 0,14%
s 123.221+—- Q.7322 Y116+~ 4,727 FL0TEE- QU143
L 171.7324= 2.765 1102.52+~ S4,.270 27.505+- 1,324
k SE,ATZH- Z.213 IETIIST74+- 12,093 13,247+~ 0.4

CA GLE55+-  0.150 T DETH— Q.FAD Q.122+=- 0,032
TI 0.04%+— 0,004 QL3114+~ 0,024 Q.011+~- 0,001

V O.00S+— 0,002 O, 0474~ O, 011 Q.00%24+— G, 000
CR 0. 007 +— Q. 002 0.044+~ Q,014 O, 002 4+— O, 000
MY Q.0224+—  0O,.0032 C.14814+— G.014 0,005+~ &, 001

FE O, 120+- 0,012 1.1546+=-  Q,0Q020 O.0480+4— O, 003
NI Q.01E4+—  Q.00Z2 e 104+-  G.017 Q.004 v~ ¢, ud]
ol 0.071+—- 0. 005 0,455+~ 0. Q=4 O,014+—= O, 001

ZN O.21A+—  0.012 0. 00 O.045+— O, 003

T Q. 0048+~ O, 004 O, 025+ O.Q27 O,.001+= ,001

A O, 000+- Q.024 0. QOO+~ 0.1%3 0. 0004= 0O, 005
SE Q. 021+~ O, 008 0.127+— O, 0=7 Q. 005+= O, 001
ER O.144+= 0,007 Q.72 0,041 O, 022+~ Q.02
RE Q.045+— 0,004

J QO.027 Q.010+— O, 001
SR 0.024+—  Q.004 Q.137+- 0.02Z4 0.00%+— Q.001
Y Q, OO0O0+- 0O, 004 O, Q00+~ 0. 040 Q. 000+— O.001
R 0., DOO+-— 0. 01= 0,000+~ Q.112 O, Q00+~ O,004

Mg C.O70+- 0,012 0.447+— 0O, 0325 0,015+~ Q.003

FO Q. 000+— O.011 Q. C00+- 0,02 Q.000+= O, 002
as Q. QZ0+= 0O.014 0.128+= 0,102 Q.004+— 0,004
o O, 000+— 0,021 0.000+—- 0,135 Q. 000+- 0,005
IN O. 000+~ 0.0248 0.000+~ 0,154 0. QO0+— 0. Q0%

N 0. 000+- 0,027 O.000+= 0,174 Q.000+= O, 004

z 0. 1MEe—  0.054  0.677+- 0.345  0.0244— 0,012
EA 0 07i4=  0.127  0.4S&+— 0.817  0.0lé+= 0,023
LA . 000+=  0.193  0.000+= 1.271  0.000+= 0,044
HEG 0,007+~ 0.005 G.04Z+— 0.03%  0.001+- 0,001

FE I.124+—  0.143 20, 054+— 1.04% Q.28+~ 6,024

227



ZAMFLE 1Tz ATLANTIC METALS/SEC. ALUMINUM SMELTER - TEST

FARTICLE
AMALYZ IS
ATLANTIC
EXFCZED

ELEMENT

>

=1

i

it

—

SIZE: F

ID: AF1324 - Teflon

H, RESWLSPE.
SDIARE M
MICROGR

METALS

AREA:

/M2

Q. 000+~
. OO0+~
e OO —
251+-

—~

C
1

(. Q&1 +—
0,004+~
O, 002+~
Q, O0O+—
O, 001+~
O, 021+~
0, QOZ+—
G.010+—

O, 000 +—

O.017+—
O, 002+~
D 01Z+—
Q002+~

O, Q0% +—
0,005+~
0. 020+—
Q.019+-—
0.002+—
Q.000+—
0,02+~
Q.04+~
Q. Q0Z+—
Q. 000+—
O, 1354+—
0,107+=
0, 00D+~
Q.77 4+—

E.

10

UG/FILTER

OO0+-—

[
.

O, 000+—
D e QOG-+~
2009+
7. 412+-

Q. 3%z
0.024+-
0,012+~
Q, QOO0+~
0. 007 +—
O, 200+~

O.0Z0+—~

o~
)
.

0&1+-
.147+-
OO0 +—
111+-

—~
!

o~
e
- L
.

g

—
N
. .

012+~

O oD
-

e
: L]
D
U
[
+
|

Q. 173+—
0,121+~
0. 014+-
0,000+~
0, 124+—
0,210+~
0,017+~
Q. 000+—
O, LS4+ —

O, 425+

O, 00Z+-

el

228

otz

g =l

0O, =40
0.473
0.224

=~y
P,

L4722

O ]
b !

=/
i,

Qo
Q0=
OGE
007
O
Q27
Q0
Q11
014
014
O s
011
01
01z
014
017
071
QS0
045
01
Q24

Qe
114
ke

QOQ+— O,
QOQO+— O, 2
O0+= O,
SO +—-
011+—
SO+ —
210+-
Q13+— 0,004
OOE+— O, 0N
YOO~
QUS+— ¢
107+~
011+— ¢

Qo3+ —

(=

-
RS

Q7 %+~
OO0+~
OSF+—
007+~
042+
010+-
O1%+— O, 005
017+— O, 010
108+— O,

e~

NO. RS-2A

FERCENT

Q.

1. OO 4
L0044
Yo 11 A

1, 005

QaSi+— Q.027
OOS+— O, 024

QOO+~ 0,022
100+— 0,047
1AL+~ 0,054
O10+— O, 041
OO0+—- 0,114
4L9+—- O, 29
SAETH—= O
OO +—
E—= O, 193

. 444

.00



ZAMFLE ID: ATLANTIC METALS/SEC. ALUMINUM SMELTER - FIELD BLANK
FARTICLE =IZE: F

ANALYZIZ ID: AF241 - Teflon

FIELD ELANE

EXFOSED AREA: .42 SRUIARE TM

ELEMENT UG/icMz UG/FILTER

AL Q.002+— 0.014 0.022+- 0.0327

= Q.000+~ O, Q0% O.000+—- 0,055
F Q.000+—- 0,004 0,000+~  0O,029
= Q.000+— 0,024 Q.000+— 0,165
oL 0.000+—  ¢.010 0.002+— 0,062
k. O, 008 +— 0,003 O, Q2e+- 0,021
ZA 0. 000+~ 0,002 Q. 000+~ 0,015

TI Q. 000+— 0,001 Q,000+—-  O.00%
V) Q.Q01+~ 0,001 Q.00%+— 0,007
R Q. QOO+~ 0.001 O, 000+— O, 002
J1rd O.000+—~ 0,002 Q.Q000+— G, 010G
FE Q. 000+~— O, 004 O, O00+~ 0.0z24
NI Q.000+= Q.001 0. 000+— 0. 00
CLl 0. 000+— Q. 002 O, OO0+~ 0.011
AN QL0004+~ Q.001 Q. G0C+— O, 007
SA 0. 000+— QO.0C¢1 O, 00T +— 0. O0A

5 0.0Q00+~  O.004 0. 000+~  O,0249
e 0.001+— 0,001 Q. 00%+=  Q,00%
ER Q.001+—~  O.007 O,0CeH+- 0,011
RE Q. 0004~ Q.00 O.001+- O.015
=R 0006+~ Q. 0Z9+— O.012
Y 0.000+— 0. 002 0, 000+- Q.02
R 0.000+—= ©O.014 O.000+— O, 03%
M 0.000+= 0,010 0. 000+— Q,0&4
FLO Q. Q00+—= 0,007 0.Q000+— 0,055
A O0.011+— Q.012 O.0&T7+~ 0,072
N Q. 00&+— 0.017 O.028+—  Q.10%
IN Q.02E+— 0.01% Q. 145+— 00122
= O.019+— 0O.02Z2 0.125+- 0.142
B QO.02A+— 0,042 O.1468+- 0,271
EBA 0.000+— 0,104 0.000+=  0.&70
LA Q. 000+~ 0.14&4 0. 000+— 1,042
His O.001+~  0.002 Q.00%+— 0,015

F'é Q.007+— Q. Q04 0,042+~ .0z




SAMFLE ID: ATLANTIC METALS/SEC. ALUMINUM SMELTER - FIELD BLANK
FARTICLE =IZE: iz

ANALYSIS ID: ACOT4 - Teflon

FIELD BLANE

EXFOSED AREA: L0423 SOUARE CM

ELEMENT LUG/7CMz US/FILTER
AL 0. 005 +— 0,013 0.024+- o, 087
=l O 000+~ Q.00 0,000+~ 0,05

F 0.000+-  0.004 0.000+—  §.024
= Q. 000+— Q. 01% 0, 000+~ 0,125
L 0,001 +- Q. 00H 0, 00%+— 0.041
b 0L Q00+~ O, 00> O, 000+~ Q.014
(A O, 000+~ O.002 Q. 00C+— 0. 011
TI QL 000 +— 0,001 0. QOO0+~ O, 003
% 0, 00C+~— O.001 O, 007 +— O D0A
ZR O.O00 1+~ 0.001 O, 007+~ Q. 007
Mk 0. G00+— O.001 O, 000+~ O, 005
FE 0.001 +~ 0.003 Q. QQfs+— 0,019
NI 0.001+- 0,001 0.00Z+= 0,005
0. 000+~ 0,001 QL. 000 +—~ Q.00
0.000+— 0,001 0,000+~ 0,005
O, 000+— 0,001 0,000+~ O.005
Q000+ Q. 003 0.000+= 0,012
=E Q. OUQ+— 0,001 Q. QOO0 +— O, 007
N 0.000+- 0,001 QL0000+~ O, 005
RE 0. 001+- 0,00 T O0%4+— 0,011
=R 0.000+~ 0,00 Q.001+- 0,014
Y OQ.000+- 0,003 QL. 000+~ O.014
IR 0,000+~ 0,011 O 000+— D, 070
M Q. 0Q0+— GO0 O, 000+~— 0.049
IS O.001+- 0,007 000G+~ 3. 043
[AYE] O, 0004~ 9 0. QOQ+~ O, QA0
o Q. 02%+~  0.01= 0,129+~ 0,025
IN 0.000+—- 0.015 0.0004+=  O.0%4
2N Q.00Z2+~ 0,019 0.015+-  Q.120
SE 0, 000+— Q.04 0,000+~ 0.214
EA 0.0%4+~ 0,024 OLAO0E+~ O, S4az2
LA 0,098+ 0,131 Q. 01+= 0,240
HS D.00Z+= 0,002 D.0114+= 014
FE 0.00%+~ Q. 005 O, OS5+~ 0,021

230



TAMFLE ID: ATLANTIC METALS/SEC. ALUMINUM SMELTER - FIELD BLANK
FARTICLE SIZE: <

ANALYSZIS ID: <0121 - Nuclepore

FIELD BLAN

EXFOSED AREA: 4,42 SQIIARE CM

ELEMENT LG/7CoM2 LUG/FILTER
AL 0. 00Z2+=  0Q.025 0.010+=  0O,1£0
=1 0.000+— 0,019 0.000+- 0,122
= 0,000+~ 0,010 Q. 000+~  0O.0&2
< Q.000+— Q022 Q.000+— O.145
oL Q. 000+— O, 009 Q. 000+~ O, QLD
k. O, QD0+— 0,003 0,000+- 0O.01%
A 0. O00+— O.002 Q. 000+~ 0.014
TI O.001+—  O.001 Q.007+—= 0,009
Y Q.001L+-  0.001 0.003+=  0.00&

R O.000+—  0.0Q0% 0.000+-  ©0.011
MiN Q. Q00+— 0,002 Q.000+= 0. 010

-,

FE QL0004+ 0.004 O, OO+~ O.023
NY 0, 001+—  (O,001 0. 005+~ 0. 00

i Q. 000+~ Q. 002 Q. QO0+— O.010
ZN O.002+—  0.001 0.015+- 0,007
GA Q.001+— 0,001 Q.004+~- 0,007
B 0. 004+—  0.004 0. 03%+— 0,025
SE Q. 0Q0+—= 0,001 0.000+—~  0O,00%
ER G, 003+— 0,002 O.01%9+=— 0,014
RE 0. 002+— O, 002 O.022+—~ 0,015
=R 0. D00+— O, 00> 0. 000+ O.01%
Y O, OO0+~ Q. 003 0O, 000+~ O, 021
& 0. 000+~ 0.014 0. 000+~ O, 02
M 0.000+— 0,010 0,000+~  0.0&7
FT 0.000+- 0O, 00% 0. 0004+—-  Q,057
AG 0.01%+— 0.012 0.120+— 0,074
(N 0,000+~ 0O.01= 0.Q000+— 0.113=
IN Q.002+— Q.020 0.014+- 0.12%
=N O.003+—  0.025 Q.22+ 0,157
R 0,.000+— 0,044 0O.000+=— 0,222
BA 0.0%0+=  0.110 0.237&+=  0.7064
LA Q. 000+= 0.171 0,000+  1.0%93
His 0. 000+— 0,002 0.000+- 0,017

FE 0. 00Q+— O, 00 O, 000+~ 0.041

231



SAMFLE IDs
PARTICLE =IZE: C

ANALYSIS I0: ACO2e - Teflon

BUILD P OF DERPISIT AT FERIMETER
EXFISED AREAQ: L. 42 SOARE CM
M@ 131+— 10

ELEMENT UG/ oMz
AL 1.4Z1+-
=1 2,074+
F.

IEI L
B
(Y

O, 09w B
0. 1324 1
QO.074
0,107
0.4z 1
0.121
O, 020

0.014 1.

G.22S+—

7L+
T4~
RS

451+-
2734

e
o w

N0 B e

et &

S

W 0,002+~ 0,002 O,
CF D.0AZ+— G004 O, 272
M O, Q2 fA+—- O, Q0% O,
FE Q.47 ¥+= 0. .

po

MNT 0,031 += Q.
N Q25+~ 0.

—~

't

—
e

ZN 0. 245+= 0. S.

OO ~A+—
O1bE+— O

4
H
.

I

q

0,007

ole
.

OO0 +-— O, QDZ 0,001+~

Dtmmin

Ciy, OO t— O, 007 O.061+—
Q. OO0+~ O, 003 O, 000 +—

012 +— O,010 O, QD+~
OO=2+= O.007 O, 014+
OO0O+= O, 008 O.001+-
QO+~ Q. OO0 Q, 057+~
Ol2+— Q. 015 0.1146+-
I O.000+— O, 013 0. QOQCQ+—
=N 0. O0~+—
B Q. 000+~
BA 0. 024+—
O, OOO+—
O, 000+

FE 0. 2TT+-

A

1)
o D

M <o m
n

D

s R
e D
. » .

0.022 0. 042+-
0,031 0. 000+~
QO,07¢A

0,121 0, Q00+~
0. 00= O, 000+~
O.0% 1.923+—

232

E.C. INCINERATOR - TEST NO. 1A

MICROGRAMS

WS/FILTER

G.475
O, L70
2,703
1.142
0.514
0,101
0,013

0,027

O.020
Q.06
0. 044

O, 022
O.0%%
Q.0
O, 023
0,140
0,194
0.427
Q.774
Q0,01
0.417

o o
.

R REEAR

N AN o]
s & e+ = s a

0.
4,
Q.

0.,

0.
0.
Q.
Q.
O,
Q.
0.
0.
Q.
Q.
0.
0.

0.
1.

FERCENT

0D.71%

A
|

1
¥
i

Y =
i

17T
Low ot

152+~ 0,00
124+~ (O,
12E+— (O, 5
QZ9+— Q,
Q77+~ Q.054
QlS+— ¢, 012
1734 L :
001+~ C
Q&i+~ 2017
OO0+—
OA1+—
Olz+-
001 +-—
Q44+— 0O, 04%
OEE+e—= 0,071
QOO0+—- O, 0=
OZ7+— 0,107

~ T
SNECER NS

QOO +—

,.,‘
-
.
-
+
i

177+- 0,271
O00+— O, =70
OOO+=— O, ¢

8-



ZAMFLE ID: E.C. INCINERATOR - TEST NO. 1A
FPARTICLE =I1ZE: F
ANALYSIZ ID: AF174 - Teflon

AREA: A.47 SRLARE CM
10144+— 10 MICROGRAMS

ELEMENT LS /oM UG/FILTER FERCENT

120+—-

-
-
iy
~

0.114

L 2.920+- 0,179 14, .
=1 q4.40+-  O.215 2787+~ 1.I3Ez O.13%
F .12+~ O.214 7 A= 1,235 0,137
= f.OP14—  Q.3T% Y. 103+—- 2,935 G.
oL 42,127+~ 1.920% 270.517+- 12.25% =2 1.:
b 12, A2 0,262 119.626+— : 11.77%F+— O,

—Aa 0, 433 Q.01 ICIS S T
TI Q.027+- 0. 00 0,554+~

Q. 2058+- G,

0. 0554+— 0.

Y 0.00%+~ 0,002 0,057+~ 0,010 Q.00+~ O, OC1

R Q. D2%+—= 0,002 Q.12%+— 0,015 L0 +— 0,000
1N O, Q294+— 0,003 Q.24%+— 0,017 0,002
FE 0.417+— 0,022 2.620+- 0.14) G.014
NI Q.QT0+— Q004 Q. a00+= 0,07 0. 003
=1 Q. 012 1.512+- 0O.07= 0, 00D
FAN 0,854 120,720+~ S.474  11.827+- 0,554
ETal Q.13 0.147+~ O, 0%4 G.0144+- O, 00%
AL 0.0z= 0.137+— O.24% 0.015+=— 0,02
SE O, 010 0, 01L+=  O.0L7 O.002+~- Q,007
ER 0.644+— 0,021 4,132&+— 0,200 Q.407+- 0,
RE 0.021+4=— 0,004 Q.15%+- 0,0 Oz OZ0+—~ 0, 00
R Q.O1Z+-  0.00Z 0, 024+— 0,020 0.003+- O,
Y 0. 000+— Q007 O.Q00+— 0,05 0.000+= 0,004
FAS 0,042+~ 0,014 0.302+=-  0.103 0. 0Z20+= 0,010
M 0. 000+=  Q,007 0.000+=-  0,04% Q. 000+— 0,005
FL Q.0Z21+- 0.007 0. 177+- 0.04% QL0020+~ 0,005
AlG Q. O25+— 0.010 0O, 227+- 0.0 Q.02%+— 0,004
o . 412+— O,.0Z0 Z2
1N 0O.000+— GQ.015 Q
ZN 0.992+- 0,034 &.408+= Q. 362 O.AZ1+—

1

Q

0

L684+—  0.170 Q. 240+— 0,017
CO00+—-  Q.074 QL Q00+= 0,00
0.

SE 0.2644— 0.042 FEE— 0L 263 0.1467+-
OO0+~ 0,512 0. 000+~

EA O, 000+— Q. Q=0 OO

LA 0. 000+~= 0,131 LO00+—  Q.E40 0. 000+~
HG Q.017+—  0Q.00%& O, 108+— O,.032= 0.011+— 0,004

FE 7 2E3e= 0,322 44,457+~  Z.12E 4,570+~ 0O.214

233



SAMFLE ID: E.C. INCINERATOR - TEST NO. 2A

FARTICLE
ANALYSIS
BLUILD F
EXFOSED
MAZSe

ELEMENT
aL
=1
F-
cL
k
[~}
TI
Vl

R
MM
FE
NI
i
Zh
54

—

ZE
ER
RE
R
Y

ZR
M
FO

O

HiZ

SIZE: i
In:

ACO27 - Teflon

OF DEFPOSIT AT FERIMETER

AREAS

&. 4%

EMInE T

LG/CM2

1.7204~
Z2.245+—
(. 297+
1.255+-
4,511+~
1,377+~
. n4e—-
O, 231 +—
G, QOS5+
0,070+~
O, 023+-
Q.45+
O, 038+—
O, 028+
QL9154
O, 000 +—
G QOO+—
0,002+~
e D50 +—
O, 00T 4—
Q0,015+~
Q. 000+—
C.017+-
O, Q002 +—
O, OQ0+-—
Q. OO0+~
0,021+-
O, 00%+-
O.0Z2+—
0.025+—-
0. 0ZS+-
G, OO0+~
Q. 0O09+—
Q. 545+-

0.11%
0.144
Q.02
0. 1464
D &EED

0. 232

0,131
0.01%
0,003
O, Q0%

0O,00%
0. 040
0,004
0,004
0.210
Q0L
Q20
005
OO
O
GO
0O0%
01z
O. 003
0,007
0.010
0.017
0,015
O, 020
0.0zZ4A
(I B
0,129
O.004

O, 13%

e ReNe.
o s

e
'
a

O DO
- .

SHLARE

BT e
ot et

o™
10

™ I I:R':“BRAP‘E;

WG/FILTER

11.425+—
15. QS+~

1. 270k+—~
S 0AQ+—

f]
D et

13,

OO0 +—
0,450+~
0.17%+—
142+=
), D1
0. 1724—
=L ST 44—~
0. 000+
0, 000+—
0, 012+-
170+-
G.011+~
Qo O9Si4—
0. 000+~
0.110+-~
0.01 3+~
Q. 001+—-
0. 000+—
O,137+-—-
Q. 054+~
Q. 206+—

0, 223+-
Q.

1S5+—
0. 000+~
0. 057+~
2,497+~

234

o}

T

U

-
.-

Q. OZ0

0.077 0.
0.04% O,
0.044 0.

0,062
0,104
0, 095
Q0.192
0.231
0,520

0,27

0. 0:;

0. 370

Q.
0.
Q.
Q.
<228 0.
Q.
1.

FPERCZENT

G,
0.
O
0.

Cr.

O
O.
G
Q.
Q.
0O,
O,
0,
G

0.

Qa5+~
QOO+— O,
0.
.

OS0+—
OO o4+~
OO0 +—-
OO0 +—
OLZ+= O
Q2%5+— 0O

QG4 —

0.

07 2+-
OQQ+~
O o=

S

[
.144

O,
0.
Q,

701
a4

. Q70

05
Q17
e

01
017

A CTHES

017
=t
O1z
01E
Q07
[RYRY=
014
025

0zz

QOIE

. 04z
.04z
O,
103+— Q.
0,241

OSs

105

275
012
411



SAMFLE ID: E.C. INCINERATOR - TEST NO. 2A
FARTICLE SIZE: F
ANALYZIS ID: AF177 . Teflon

EXFOZED AREA: L. 42 SRUARE CM
METS: 1577+— 10 MICROGRAME

ELEMENT UG /scMz UG/FILTER FERICENT

AL . 2P0+ I = 21,174+~ 1.210 1.241+4+- G.0O77

Q

v C O
N
fury

= 1
51 4,225+~ .15 27122+ 1,243 1.712+— 0.0321
F 1.467%3+- « 20 740+—  1.94% Q. 230+—- 0,124
= 7147+~ &7 45,8232+— 4,474 2,904 0.2
oL HE5.F10+—  2.050  4232,142+- 19.524 24.200+— 1,252
k. 24,020+~ 1.120 154.272+—  7.137 2,771+ 0,459
oA 1.003+- 0,022 Ll 70+~ QL4AZS Q.4104+= 0O, Gan
TI 0.114+—= 0,007 0.047 0.047+~- 0,003
v 0., 020+~— 0,002 0. 01s O.00%4+— O, Ol
CR Q.0404+— Q003 0.0Z0 Q.016+—~ 0,001

-
!

[e]

MN. O.05%+—  O.004 O.0Z5 (o W s o W o 4 e
FE Q.734+—  ©O,03% Q,z24% O.21%+~ 0,014

NI Q.065+—  0.00% D.415+— 0.0321 Q.026+= Q002
R 0.4323+- 0.0Z1 2.811+— 0,125 Q. 175+= O, 00
IN 24, 505+-  1.115 ST.2Z20+—  T.1&D FLPEL+— 0,405
GhA Q025+~ Q.024 Q. l&Z+— 0.154 0. 010+— 0,010
A Q.04+ Q.071 Q.214+- O.454 Q.014+— G, 029
=E Q. OO0+~ Q. 02z O, 000+— 0.14% O, QOO+~ O, 007
EBR 0.405+- 0Q.0Q24& Z.0PP+- 0,144 O.165+— .11
RE Q0.0874= 0,005 Q.201+= 0,025 0.019+— 0,002
=R 0.0Z5+-  0.004& 0. 152+-  0.027 0.010+~ 0,002
Y Q, 000+~ 0. 017 O, 000+~ Q.12 Q. 0004—~ 0, 00
IR O, 000+~  0.021 Q. Q00+-  Q,202 Q. 000+ Q. 013
M 0,000+~ O, 012 0. 000+~ Q074 O.000+— O, 005
FL 0. 084+= (Q.012 : Q.07:3 0.0Z4+— 0,003
AlG 0,051+=- 0,015 0.0%24 O.021+= 0,004
co Q.05+~ 0,041 O.262 0.24L+— 0. 017
IN 0.02%+- 0,021 0,123 0,014+~ Q.002
=N 2.145+— 0.110

Q

= 0.70% 0.272+— 0.04%
=E O.537+~ 0.064 3,450+ 0.414 Q.217+= Q.024
B4 0.054+—- (0.112 0.244+- 0,722 0.0Z24+~ 0,044
LA 0,174+~ ©.121 1.119+4=  1.145 0.071+= 0,074

HG G 0O00+—-  O.010 0. 000+- 0,042 O.Q00+— O, 004
FE 14,296+ 0.784 104.4L23+— 4.77% Lo EZA+— 0,205

235



SAMFLE ID: FE.C. INCINERATOR - TEST NO. 2B
FARTICLE SIZE: C
ANALY=IS I1D: o101 - Nuclepore

EXFIZED AREA: &,42 SENUARE M
o 14654+- 10 MICRIGRAME

ELEMENT uz/cMz UG/FILTER FERZENT

2,1%0+= 0,120 14.05%+- 0.772 2L3R0+- 0.

0.254+- 0,015 1.46322+-  0,0%4 0,73+~ 0,081

— D

Al 1.421+- 0.104 P 1287+ 0Q.LL7 S.474L£+— 0.514
21 1.215+-  0,12% 11,455+~ 0.727 b FET+— QL EZA
F 0, 159+— Q.00 1.021+- 0.Z21% O, &02+= 0,

] Q. 295+— 0Q.155 S.745+— 0,792 L824+ — O, L2
L 1.350+-  0Q.&07 11,2877+ Z.29%3 7. 020+=— 2,324

b 0,433+~ 0.213 2. 777 +— 1,365 1.A55+= 0,31

C LT
T "

A%

0.002+-  0.00Z2 0.014+- Q.01 O.0DF+~— O, 00

CR Q.01 +— 0,005 Q.Z294+- Q.Q2 R
MN Q.021+—  O.00= Q.125+=- 0,017 Q.020+- 0,011

FE Q0.T1%5+=- 0,022 Z.30%+—- QL2132 1.9714+— 0,173
NI 0.02%2+= 0,002 0.14%+-  0.021 O.02%%+— 0.014
(A 0O, OO+~ 0. 005 QO,.031+— Q. O=5 O,01%+— O,019
ZN 0.001+~ 0,194 Q.00%+— 1.244 O, 0053+— Q.74%

YA O, 005+ 0. 00% O, 0144— Q. 0z O, 00%4+— O, 021

= Q.016+— 0.012 C.100+= . 11% 0.00+—- G.071
= Q. 001+~ 0,004 O, Q04+~ Q. 027 0,004+— O,.014A
ER 0.015+= 0. 004 O, 077+=— 0,027 O, 059+~ Q027

RE O, QOCQ+— OO0 O, O000O+-— O, 013 O, OOO+— 0,011

SR 0. 007+= 0,00 0.047+- O 021 QL.0Z8+— 0.012
Y O, Q004+~ O.005 O, 0294~ O, 0=z G, Oz Q.01
R 0.000+- 0,015 0. 0Q00+—  0,0%4 Q.000+- 0,057
MU Q.017+—= 0,011 Q.11Z+— 0,070 0,06+— O,042
Fh 0.004+=  Q,002 0.023+-= 0,052 Q.014+— 0,031
A O, 000+= O, 013 Q.QQ0+~ 0,035 O, 000+— 0,051

A 0. 000+—  Q.020 Q.000+- 0,127 O.000+—= 0,075
IN Q0.001+- 0.0Z0 Q. 007+~ 0.120 O.004+—- 0,077
SN 0.000+- 0.022 Q. 000+~ Q. 204 0.000+— 0,122
SR Q. 022+ 0,047 0.242+— 0,320Z 0.144+- 0,131
BA 0.078+= 0,113 Q. 4%2+—= 0.724 Q. 2%7+—- 0,432
LA 0. 0Q0+— 0.173 0. 000+~ .12z Q.000+— O, &L
HG 0.012+= 0.00% O.07S+= 0,027 O.04%+—- O.015

FE Q. 000+— O. 126 Q. 0O00+— 0,20k O.000+— Q,4820

236



SZAMPLE ID: E.C. INCINERATOR - TEST NO. 2B
FGRTICLE =IZE: F
ANALYZIS ID: AFL17s - Teflon

EXFOSEDT AREA: &.42 SRHIARE CHM
MASS: 1472+~ 10 MICROGRAMS

ELEMENT W>/7oM2 WG/FILTER ) FERZENT

oL H.ZEP4= 0,194 21,113+~ 1, 1.2632+= 0.
=1 4. 552+~ 0Q.213 e By . WU B 1. 7454~ 0.
F 1. 0,341 Z.067+— 2. QLTI —
? =1 0.774 55,044+~ 4, T T

QO2+— 2.407 475 . Q092+=—~
2774+ 1,244 171.392+—
201+- Q.097 S.14%+-
Q. 100+- Q. 007 QL4204+~
01l 0,002 0. 100+~
O.002
O, OAHQ+— O, 00

.
Q.
L 0,495+~ (1, ;
n 27.144+- 1.23% 174,262+ »

T G.0454+— 0.0 Q.272+= Q142 Q. .017+— .
As 0,085+~ 0,077 O, 272+= 0O, O.Q274+~ 0.
Sk O, 004+— 0,024 O, 025+~ O, O.00Z+— O,
E 0,445+~ Q.02 = 0. GO.171+= O.
RE 0,024+~ O, DOL O, 34— 0. O, 02 84+— 10,
R O,021+- 0.00A O.127+- 0. Q.012+= 0.
A2 Go GO0+~ G 021 Q. 000+~ Q. Q.000+— O,
Fa O, 000+~ O, 025 C.QO0+— 0,222 0. 000+— 0.
M 0. 0544+~ Q.0132 0.540+- Q. 020 Q.0Z22+- 0.
=hu 0,072+~ 0,012 0,470+~ 0,072 Q.Q23+— O,
AG 0. 077+— 0.014 0.4764— 0,105 Q. 020+- Q.
oL Q.,&4+— 0,044 4, 2460+— Q. 0,255+~ 0.
IN O.010+-  O.022 Q.067+— Q.19 Q.004+- 0,
=N 2.322+- 0,119 14.972+— 0,7L2 O 225+~ 0.
SR 0D.S17+—  Q.0L7 D.220+= 0,422 Q.19%+~ 0,
EA 0,021+ 0,121 D.219+= 0.777 O.031+= 0.

2,411+~
L 10 27%+=-
DoD0SE -
O, 020 +—

OOL+~

o I
~
~
>

.
RO
h=4
-

td
O

Ny N
\

O
»

—

— I»
[e]
.

—_ o~

Y
»

£

<< —f
N
oo

0.C
Q. :
0.247 O, 257+

Qo

O Q24 0.

M=
mZ
~
~J
ey

+

1

b=

pd
-t
be)
~
'
+
|

10,421+- 0.

LA O.000+—~ 0,191 Q000+~ 1,228 O.000+= 0,

-
't
.

QLS O,01%4+—- O

M 0. 040+~ 0,011 0,235+~
- =5 FFID+— 0.

FE 15, 035+— 115.771+-

[k D
3

1]

n

I
b
i

237

0.15% O, 191+— O.O0O0

7=
Q10
QIO
014
Gl
LRI
00z
OGs
013
QNS
00s
GOk
017
QOs
(RF-¥:3
Q24
0O4ar
07

L0048

=1



TAMFLE ID:

FARTICLE
ANALYSIS

EXFIOZED
AR

ELEMENT

AL
21
Fn

cL
(A

CA
TI
\’l

R
MN
FE
NI
o
ZN
GA
AS
SE
ER
RE

VA
Mo
FI
AlG
oh
IN
=N
SE
EA
LA
HiG
FE

ID:

E.C.

ARERA:

UGS /CM2

4

1

1

0.

1

0.
0.

0

Q.
0.

Q

@]
Q.
0.

Q.

Q

0.
0,

0

0.

L O22+—
r:- a+-
. DA+~
L N7 S+~
1327+
s PTL1 -

. S04+-

CO14+—

L SR+ —

10A+-
QS 1+-
QZ0+—
L112+-
001 +—
OQOS+—
L0011+~
OT7+—
OO G +—
L0148+~

QOO 4~

0. QZ2S5+-
0.

OO0+—
L O000+—
DOS+-—
QZ2+—

0132+—-

L0214+
O+~

c215+-
019+—

L. 42

287+

Q.

Q.
0.
0.
1.
Q.
Q
O
Q
O.
0.
0.

Q.
0.

O

O
O,
O,
Q.
0O

192
-:4/
= -

cat ot

227
147

209

. 145
D21
L004

OO0k
004
070
OO%
Q07
Ze84
LOO7
04

OO
011
QO

L0002

0. 00k
0.012

0.
0.

Q67
00,

G.010
0.01%
0.014

Q=5

0.0%
0. 040

c). -’

0.
0.

020
127
Q0%

Q.12

SHUARE M

INCINERATOR - TEST NO. 3A
SIZE: 2
AZOZE - Teflon

10 MICRIOGRAMS

UR/FILTER

2L E10+—

25,8204~
2.%11+=
10,121 +-
S1.231+-
12717+
12, 944+
e —

[ PC R L)

=

0.100+—
Q.53bk+—
0,217+~
7,102+~
O.225+~
Q. 193+—
7.177+-
Q. 00F+—
0. 04F+-
0. 002+~
Q. J3e6+—
O, 02t+—
0. 02%+—
0.000+—
O.161+—-
0., 000+—
0. 000+—
0,027+~
0.132%+-
Q.05 +—
Q. 122+—
0. 5&3+-
0,229+—~
1.277+-
0, 120+~
4, 226+-

PR

238

0.031
.044
1.2246
0.047
0.15%
O.0z7
GLOes
0.017
0,013

0,04

0,041
O, 063
0.1z24
O.092
0,22
Q.z57
0.=17
Q.792
O, 03
1.170

FERZENT

& 457+~
S, OOS+—-
1.0146+

ICIINES

12, 020+—
4,735+~
oo LOT 4~
1. 1Es+—

0. 025+~

O, 187+~

0.,110+-

A7 5+—
11-+-

E.JH4*-
O.0032+—
O Q17 +—
O.001+—
O, 125+—
0. 00T +—
Q.02 +—
Q. O00+—
0. 05E+~-
0. 000+—
Q. 000+~
0.010+-—
0.045+~
0. OZ30+—-
0,047 +—
D.137+—
0, OS50+~
0.420+—
Q.04+~
1.474+~-

0,435
O.é&?
0.245
0.545
. 45
O.712
0. 4324
QL O=0
O, QO
0,014

010
Q.17
0,011
O.014
C.éedz
LOLA
0. 054
0,013

O
O, 006
O, 004

L0z
_.D”’
0.017

.014
D [y

.43
C D2

073

.uuu
0,180
0. 277
0.011
0.411



TAMPLE ID: E.C. INCINERATOR - TEST NO. 3A
FARTICLE =IZE: F

ANALYSIS ID: AF17% - Teflon

VERY HEAVY DEFPOSIT-2 NON-UNIFORM
EXFOZED AREA: &.42 SRMIARE CM

2733+— 10 MICROGRAMZ

ELEMENMT UG/ oMz UG/FILTER FERCENT

N84L+—  Q.347 2,217 +- 2L230 1.275+= 0,020

D
-
o~

= 7 1224+—- 0Q.22% 4T, 720+—- Z.114 1.A442+— 0,074
F 2615+ 0,474 14,739+~ 2,043 Q. A03+— 0,107
= SE0+- 1,033 PZLBLT7 - AL EDT TLE1T74- 0. :
L F.217 TI22.412+~ I3.492 Z2E.170+- 10207

o)

b
—

1.412 194.093+- 2,065 e TT 4+ —
0125 b, P Q. =20z 0,291+~

Q.174+- (0,011 1.2 0,073 Q. D45+~ 0,003

Q. 020+— O, 003 Q. 0,017 Q.007+- O,.001
Q.05 QO.0124— 0,001

(N Q. 0%&s+— 0,004 0,325

MM Q, 092 +— O, 005 Q. 527 Q.04 O, 021+- O, 001
FE = (o I 12,2724+ OJL20 (. 420+~ 0,0
NI DO

(| O.02% S.FEZ+— 0,132 Nel43+— Q.007
ZN 20921+ 1.542 217.770+—  2.7207 7.224+—
56 Q.052+— 0.02Z2 Q.231+— 0,202 G.012+-
= Q.O12+—  0,.Q%0 0.115+= 0,572 Q.00+~
=E Q. 0QS+—  0.0321 O.035+- O, 1% 0.Q014+— O.007
ER Q. 7&2+— 0,050 Lo172+— QU322 Q222+ 0. 012
RE O,077+= O.007 G.495+- 0,043 Q0,071 54—
R Q. 03%+—  0.007 O.250+- 0,047 Q. OOPL—

Y 0.000+=—  0.025 O.000+= O.1&2 0. O0CH+—

ZR O, 000+= 0,040 0.000+—-  Q.Z&0 Q. 000+
M Q.13+ G.014 Q.E45+—- 0,029 Q. 020+~
FD 0.079+— 0.012 0. &£25+~ Q. 024 O.QO2%2+—= 0,003
AS Q. QPf+— 0. 017 0.&15+- 0.111 Q.02+~ 0,004
D 1. ; 0.065 7.310+= 0,414 Q. 262+= 0,015
IN Q, OQ0+— G.0Z24 0. 000+— 0.155% Q. 000+- 0,004
=N 2,092+ O.133 1%, 352+— .92z Q.712+= 0,035

o~

]
)

<

QL Q08 0,604+ - QO.0481 O,0224+- 0,001

cE 0.0 L7845+~ OL.DLT 0.2%0+= 0.

BA 0.124 1.49g+— Q.212 0.054+= 0,029
LA 0O, O00+— 0. 174 0. 000+- ] 0.000+— ,.045
HG O, 000+~- Q,.012 O, 000+— O.077 Q. 000+— O, 003
FE TL.ESZ+— 0997 140,.227+-  £.401 S.040+— O, 31

239



SAMFLE 1L

FARTICLE
ANALYSIS
RUILD LIF

MAZE:

ELEMENT

AL
=1

n M

L
b

LAY
TI
V

R
MK
FE
NI
(N
ZN
5A
A

ER
RE
Y

R
MLt
FO
Al
o
InN
=N
Sk
EA
LA
His
FE

SIZE:
ID: AL

7 - Teflon

OF DEFPISIT AT FERIMETER
EXFOSED AREA:

&

122+-

LS /oMe

0. &44L+—
2. 203+-

— ! T

0,17&+-

Q. 000+~
0,027 +-
O0,012+—
0,401+~
0,047 +—
O,.01%4+—
O, 274++—
QL O00+—
O, O0OS+—
O,004+~
O, Q20+~
O, 0024—

0,007 +—

Q. 000+—

O, OO +—

0O, 000+—
O, 000+-—
O, 000+—
Q,02%+—
0O, 000+~
0,028+~
0,024+~
O.215+-
O, ZAZ+—
0. 00+~

0.S01+-

el &
R R

0.002
0,003
O, 00
O, 024
0. 004
0.004
0.147
0, 005
0.014
O, 00
0. 005
O, 002
O, 00>
0. 0048
0.Q11
0.007
0, 00~
0. 00%
0.01%
0.014
0,025
Q. 023
S P t=0e
0,122
0.004

0,095

L. 42 SIIARE

oM
10

E.C. INCINERATOR - TEST NO. 4A

MIZROGRAMS

UG/FILTER

4,147+~
14, 7332+-
1. 135+ =
2.510+-
21.077+-
D217+
TN
0, =
Q, OO0+~

O 229+~
0.117+-
2577+~
Q.271+-
0.123+-
oL AT+~
e OO0 +—
Q. 050+~
O.0ZE+-
O, 130+~
0,014+~
O, 014+-
Q. 000+—
0,022+~
O, GO0+~
O, 000+—
0. CO0+=
0,122+-
O, 0004+—
0.121+—
0. 152+~
1,.279+-
1. A4~
O, Q02l+—

2. 220+-

240

=

0.
0.
0.
0.

o

L
DY
U

k') P
- @ -t

O
O,
Q.077

TN RS NN |
e}
T SR ~

O, Q024

0.025
0.%41
0.0z%

0.10%
Q.021
O, 0Z2

Q.01

Q.05
Q.0z7
0. 153
Q.21
0,520
0,724
O,022

O.&11

FERCENT

L2324+~
11.52%2+-

O, 222 +—
Z.71+-
14,435 +-
4,3227+-
S.120+4~
O.a¥1+—
Q. QOO+~
Q. 1T6+—
Q.0%1+-—

2.010+=_0.:

O, 211+-
Q. O k+—
4, 225+—
0. O00+—
O,02%9+—
0,021 +—
O, 101+—
0.011+-
0,011+
0L 00+—
0, 017+—
0. 000+~
Q. 000+—
Q. 000+—
0.142+~-
Q. 000+—
0.141+-
O.115+—
1.0746+—
1,214+
O, 004+~
2,511+~

0.470

.12

0,219
T

0,501
G, a1
0.011
O.021
O.013

S
Q.02 MA
0,021
0,210
0,025
O, Q22
0,017
0,024
0,010
0.011
0.01%
0. 052
0., 025
0,020
0.04%
0.07%
O, O&S
0.124
O.147
0.422
Q.20
0. 013

0.315




SAMFLE ID:

FARTICZLE =I1ZE: F

ANALYZIS
NON-LUNIFZRM
AREA:

EXFIZED

M&ZSe

ELEMENT

AL
=1
F.

L
k.
CA
TI
R
MK
FE
NI
I
N
GA

SE
ER
RE
=R
Y

A
M
FL
Al
Il
IN
=N
sk
B&
LA
HG
FE

40, 239 +—

I

G /oM2

- 1046+=
4.4L1+—

12.732%
0,57 3+=
Q070+~
O.013+-
Q. 0Z2+—
0. 022 +—
O e 4204
Q. 0SE+—
O.25%+-

18,20+
0.014+~

0. 000+—
0,027+
Q..

CG.0Olbe+-
0, 000+~
O, 000+~
Q. 070+-
0., 030+~
0.0Q027+—
Q. 3204+~
0., Q0 +—
1.3224+—
Q.29+~
0.120+-
Q. 000+~
Q.010+—

10, 3624+ —

o

1022+-

0.217
G.140
0,201
0. 42C
1.
Q.58

0.05%
0,005
Q. 002
0,002
0O, Q0=
0.02%
0,003
0,012
0.711
O.014
C. Q00
0.01%
0.021
0,004
0,004
0.012
O, 022
0.011
0.010
0.014
Q. 0=0
Q.020
0.Q072
0.05%
O.112
Q.174
0. 007
0.474

[
o

o
1y}
~ D)

AF120 - Teflon
DEFOSIT

/;' L] 2%

HUARE

I

1

M
10

E.C. INCINERATOR - TEST NO. 4A

MICRIOIGRAMS

UG/FILTER

42.099+-
17, 084+-
7. 099+~

2E . T+
L2, LTI+~
§1.754+-

3. AE1+-

=
0
-
+

|

Q. Q2L+
0O, 205+~
O, 202+~
.00+~
0, 2558+—
1.46604+-
OO0, 275+~
Q.052+—~
Q.00+~
Q.176+-
2.455+-
O0.17%+—
0. 105+—
0. Q00+—
QL0004+~
0.450+-
0. 193+—
0. 171+—
2. lll+-
O.05%+—
g, 473+—
2. S50+~
Q.77+~
Q. 000+~
Q. QLD+~

bl SET+—

241

0,012
QO,012

0,018

0,140
0,02
O, 035
4,.5&7
Q.103

0,319

0,04

0,137

O, 0=2
0.147
0,07=
0,044

0.0

0.470
0. 220
0.721
1.12%
0,044
Z.045z

Test No. 4

FERCENT

4. 0F&+—

IE T

IRt
Q.691+-

2727+~

Lawl —4

Z5.510+—

VA=V e
0O, 258+~
0.044+—
G, O0OS+—
Q. Q00+~
Q.00+~
Cry 20~
Q.02%+—
Q.12+
P TRT7 -
O.00%+—
0, 000+~
Qo017+~
O, 23—
0. 017+—
0.Q10+-
Q.0G0O+—
Q. 000+~
0,044+~
O, Q1%+—
0.017+—-
0. 204+—
Q. 005+~
Q227 +-
0. 24%+—
Q.Q75+~
0O, 000+—
O, 0048+~

T et T

Q
O
(@}

9]
0
0
(®]
G
(9]
0
(9]
O
Q

G

0
0

0.
e
O,

DO

0

0.

0
O
(@]
QO
[#]

0.

O
(8]
O
Q

0

L 0T
L1248

. Q0
L0602
R T ey
SILA

[ R

~
=

L 003

.

.454

010

. 031

DO

Gia
DO

Q=

014
L D07
L 004
L 00w
L1

Sy 4 T
G122

Q4£f
Q27
LO70
L1100
.04

IO



SAMPLE ID: E.C. INCINERATOR - TEST NO. 4B
PARTICLE SIZE:
ANALYSIS ID: 2102 - Nuclepore

EXFIZED AREA: & A7 SDUARE CM
Mas=: 105+~ 10 MICTRIGRAMS

ELEMENT UGs/7CcMz UWS/FILTER FERIZENT

A

L 1.10&+= 0,023
=1 2.068+= 0,124
F Q.137+= 0,052
I Oc&73+—= 0,117

101+~ 0O.5Z25 L7844~ O,
27 A4+— 0. 204 12,4248+~ 1,
277+— 0,274 Q. 335+— 0,
= T1F+- Q.77 4,127+- Q.
L 2.774+= 0,473 202+- 2,023 17.014+~ =,
k. 0, A72+— (0.142 44%+= 0.F15 4.245+— 0,7
A 224 += 0,072 24%5+- 0,444 7273+~ 0.8
TI 0,203+ 0.012 1.204+= 0,073 1.2445+—- 0,140
v O, O0OS4+- 0,002 O, 047 +— O.015 O,.047+- 0,015
R 0. 0= +—- 0. 003 Q.241+~- Q.02 O, 235304—

M Q.QL3+—= 0,002 Q. 0%7+=-  (0.014 O.0%5+—
FE 0,413+~ 0,027 2 ETEA= 0173 2D

a~d

RN

[y

YRR N
R

<
RN R |

[y
PN b

(YY)

2

)

o
~
B

NI O, 02+~ O, 004 Q, 204+~ 0,048 O, 200+~
1ol O, 013+~ 0. 004 0,051+~ O 2 O, O077+-
ZN 0. S24+— 0O, 1T5 22554 QU997 2.2154-

YA O, 00Z+-— Q. 00% 0021+~ O, 021 0. 020+— O, 02
aF 0, OO0 +— O.017 0, O00+— 0,107 O, 000+- O, 102

= Q. OO0 +— O, 004 Q. 0457+~ 0. 0Z4 Q.0487 4+~ O,022
ER Q. Q17+ 0. 00& D 123+— 0,037 0.117+- Q. 027
RE Q. 002+=  0.003 O, 022+= 0. 012 0. 021+— O.017

=R O, QQE+= 0,002 O, 00k+=  O,021 O, 0Z2%+~— 0,020

Y O, Q00+~ 0. 008 Ge QO0+— Q. C O, 000+= O, 022
ZR 0. 000 +—~ 0. 015 0, 000+~ O, 032 O, 000+— O, 02

M O.000+= 0,011 0, 000+— 0O, 0&AT Q. 000+~ O, 064LA
FL O,0146+—= 0,002 0.106+—  0.Q%4 0,101+ 0,053
Aln O.000+—=  0.0132 O, 000+— 0,024 0. A00+- ,020
h Q.017+= 0,020 Q. 102+= 0,124 0.1032+- 0,121
IN Q.012+- 0,020 Q.072+=  0.130 Q.07S+~ 0,125
=N Q.010+=  O,0=1 O, 06+—=  O,1%4 O, Q08Z+— Q137
ZER 0.0Z20+— 0,047 Q.19Z4¢= (O,20 Q.12484+- Q. 227
BA 0. 000+~ 0O, 10% 0,000+~ 0 S O, 000+~ O, &L
LA 0, Q000+~ 0. 172 0, Q00 +— 1.107 O, 000+~ 1,082
Hio O, 005+~ O, 0H04 0O, OSZ+— Q0,027 O,.051+— 0,024

FE 0.255+—- 0,101 1.627+—  0O.&44 1.544+— O, 425
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TAMFLE ID:

FARTICLE SIZE: F

ANALYZIS

IT:

EXFOSED AREA:

MALiZ:

ELEMENT

AL
=1
F-

-
t
LA
TI
\vl

R
M
FE
NI
[t
ZN
56
AL

BR
FR
=R
v

K
M
FL
A
o
IN
=N

EA
LA
HG
FE

AF1al

&H.42

- Teflon

1143+-

UG/soMe

24267+
2.707 4~
1.207+-
5.44Z+-

45, L2E+—

15, 320+—
0.457 +—
O, OSS+—
0.012+~
Q.02 +—
0. 0Re+—
Q.T21+-
O, 052+~
O.270+—

12.927+-
Q.02+~
Q007+~
0,027 +-
0.454+—
Q. Q2+~
Q.015+-
0. 000+~
0. 000+-
O, 000+~
0. 040+~
0.021+~
0,549+~
Q. 004+~
1,645+~

Q.5264—
Q.076+—
Q. 000+~
Q. 0Z4+-

12, 531+-

0, QL2

0L 005
Q.002
Q.00
Q.003
Q.07
D.004
0.01%
O 282
G.01%
0O.057
Q.01
Q.02%
Q. 005
Q.00%
0.015
Q0.02&
Q.011
0.011
0,014
Q.0z2%
Q. 0Z0
O, 022
0,065
0.115
0. 120
0, 002
0.57%

SHIJARE

M

10

US/FILTER

554+~
LhG+—
74L+—
P44
L1Z+-
740+—

e
BN b

)
02
L]

1]

g
[xx]
L]

- Ty
we ot —

)
~J
-t
+
|

[N
~
DX
+

|

o O
—
10
B

+

|

3 Y I
.
‘—
RN
>
+
|

-
[

!
[

273+
A0+~

fy
-

121, SO9+-

O.1444+—
Q.045+—
Q175+-

o

-
0O.247+-
Q.Q¥4+-
0. QDO+~
0. 000+~
0, 000+—
Q.257+-
O, 200+~
N
0.025+—

10, 2
2,442+~
Q.490+—~
O, 000+

0152+~

20, 447+-
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0.5

0.
1-

']
'}

14,
4.

0.
0.

0.

0. C

e

0.

0.
.

0.

0.3

Q.

0.

MICROGRAMSE

Q.0

Q.
Q.
0.
Q.
0.
0.
Q.
Q.
0.
Q.
O.
1.
Q.

el e N
DN E e T
W e 000 OO N e

"~

O

h
b

FERCENT

O,
Q.
0.
Q.

0,
G,
0.
OOT+— O,
Qlé+F— G,

{ 0,
i,
0.
Yo
013+- O,
OO44—- 1,
Q15+~ 0.

CL256+- 0.

QZZ+=— 0O,
O0=+—- O,
OOO+~- O,
QGO+~ O,
QQQ+-~ Q.
Q22+~ 0.
017+- Q,
SQOS4A—- O,
OOZ+— 0O,
FEZEE— Q.
Z0O1e—- O
0435+— O,
OQO+— O
01324+- O,

7. O2A+— O,

1.:

0.

0O=5
Q7=
1232
292
07

12
025
(BIRIE
Gl
OO
TS
01%
D03
QD
a4z
G111
Q=
Q10
014

Oz

00
00
1S
QQ&
Ok
OOz

Oz

011

Q=0

L0327

065

101

0SS

=27



SAMPLE ID: E.C. INCINERATOR - TEST NO. 5A
FARTICLE SIZE:
ANALYSIS ID: ACGas - Teflon

EXFOSED AREA: &4 SRUARE CM
MAss F13+- 10 MICROGRAMS

ELEMENT LG/CMz UG/FILTER PERCENT

AL 2. EITH- 0,208 Fhckey- N8
7S+= 0,250 L BOS+=
0. 145 DTSl
10, 707 +=
, { 0T SZ.164+-
k. TelZz+- 0,204 14,042+~
A T.E60F= 0,162 18, 35F+-
TI 0.53S+-  0.029 3. 4334

.
)

S.227+— 0,444
2,.570+— 0,

2944+- O, Y%
LA42T+— 0,4
I3
4

|
(Xx]

iy
[ad

0 T
—t
Bt

b

i} [

T~

+

|

A

Do)

(R ]
NI NN
0

~
[
+
i
b3

on
1]

131
-

o s O
.
1]
3
L I e

)
|
L

X
}j -
T
|

1.097+— 0.0

T
b3
D i~

v 0.Q12+=  0.004 0.075+- O 0,028+~
CR 0.0%4+—  0.004 0,243+~ 0,027 0.1114=
MN 0.044+—  0.004 O, 225+- 0,025 Q. 0%1+—
FE Q.712+=  0.03& T.SLZ+— 0,352 1.274+-
NI 0.042+- 0.00% O.2&4E+= 0,020 0. 025+=

Il O, O0Z2fL+—
ZN 1.%55+-
[RTAY O, OQQ+—
Az Q. 000+~
= O, D02 +—
ER O.15232+-
RE O, Q02+

-

2. 007 0.167+=

<445z 12,2435+~

L0111 0, 000+— W OE2 O.000+=— O, 022
Q== 0,000+~ 0,222 O.000+— 0,071
LO10O D.010+~— Q.02 O, 003+= Q0720
D27 1.174+~ 0,174 =~ 0.Z7%5+—-
L 004 Q.014L+—=  O,02% Q. Q05+—

044 0,053+~
L2582 4.012+— G,.7132

-
!
.

—
-

O R

o~

XoRoke.

—
!

2R O.011+-—- 0.004 0.0714+— 0,025 Q.022+-
Y Q. 0004— Q.00 O, 000+— 0,057 0O, 000+—
R 0.000+- 0.01% 0.000+- 0,121 0,000+~

M O.00Z+—

o~

011 0.010+-— 0,071 Q. 002+
=3x] O, QO0+— 010 Q. 000+— 0.0 O0.000+—= O,.0Z0
AG Q. Q004+~ o1z Q. 000+~ Q. 0O, 000+— O.027
cD Q.01Z2+- ©0.0z24 0.07S+- 0. Q.0Z24+~ 0. 047
IN 0. 000+— 0,021 Q.000+= 0O,

0,000+~ O.04%
=N O, 002+~— 0.04%= 0,01 354— 0. 0.0044+—- O, 022

'
.

-
-
h

SN R

3
I =D
(RN

Dl

= 0.042+=- 0. Q55 Q.26%+=- 0O, Q.034L+= 0,113

EA Q. 000+~ o.112 0. 000+— 0.
LA Q. 000+= 0,174 0.000+— 1.
His 0. 005 +- O, D04 0,025 +- 0.
FE 1.1283+=- 0,204 7 S5+ -

[xx]

O, 000+— Q. 247
0,000+~ O, 355

0.011+- 0,012

Z.A425+~ O, AT

)
Ll

O e Nd i

[ B |

D DO

—
.
L

244



TAMPLE ID: E.C. INCINERATOR - TEST NO. 5A
FARTICZLE =IZE: F
ANALYSIS ID: AF1=Z - Teflon

EXFOSED AREA: &

-. -
PARNE 20

42 SQIIARE CM
S22+~ 10 MICROGRAMS

ELEMENT Us/omMz US/FILTER FERZENT

Al BoETE+— O, DL AOTE~ DT

Q.219+-—- 0,117
) ~

P
-

=1 L.A4T75+— Q. Z S571+— 1.9 1.842+— 0,047
F 2.437+— Q. DL L4Z2+—- 2L EEE Q.S535+~ Q. 023
o S.S5F+- 1,353 S4.747+= 2. L24 1.206+= 0,301
C Fo.LL1¥E= 4,411 L1Z.S754- ER.316 Z1LZ¥I4- 0,995
i 22.01%+- 1.3244 DLLZ014- 2,755 b Qb+~ O30T
ZA 1.002+— 0,134 L8414+~ Q273 O.Z23+— G.0320
TI Q.05 +— 0.012 G250+~ 7 & O, 0124+—- C.002

0 0. QC 0. 000+~ Y Q. 000+—= O, 001

V O, 000+-— 0,003
-R 0. ]
M Q, QT+~
FE 1.253+— Q.
NI Q0.144+- O,
1z 0. 6&L4+= G,
ZN S1.642+~ 2.3
A O71+- QO 050

A4S+
Z T e

04 5+—

DIT 4~

[w)
.

O, 01%+— 0,001
0.012+- 0. 001
Q.27+~ 0.0132
QL0224 0,002
ZED4~ Co142+- 0.0Q07
S404+—- 15,073 11,5034+~ Q.52%

= i

455+— O.01e+— 0,011

P,
O ¥ e
. .

—~

P

o
]

o b

[y
.

'
(]

Patas Q. 000 4= 0,140 0, Q000 +— Q.O000+—- O.0=1
SE 0.014+- 0.052 O.020+- D.00Z+— 0,011
1at 2.5+~ 0,122 16,225+ O, SAEZ+— 0,027
RrREB O, 073+— 0,011 O, 4L+~ O, 0144~ 0,002
IR O.040+- 0,011 Q,257+- O, 00%+= 0,002

Y O0OQ+~— 0.0481 0. 000+= O.Q00+—= O, 002
R Q. Q00+—  O,0&4 Q. 000+~ 0,402 Q. Q00+~ 0,014

Mo Q. 163+— 0,015 1.045+- (0,095 0.034+= 0,003
FL O, 2524+— 0,020 1.6174+— 0,127 O.086+- 0,004

-

.-.
.\4. .
.

AG Q.000+~ O,01% O.000+— 0,120 O.000+= 0,004
(] 1.27%+- 0.Q70 2,122+- 0,452 Q.2%4+— Q. 014
IN 0,151+~ 0,025 Q.271+— 0,144 O, 034+— 0. 004
SN S.720+—  O.122 . E24+— 1,144 Q.22%+— (0.041
SE 1.924+— 0.125 2.737+=  0.204 0.442+- O 022
EA Q.507+— 0,120 2. 254+— 0,224 O.113+~ O, 027
LA O.03%+— 0,192 Q. 573+~ 1,262 Q.0Z0+=- 0,044
HiS <, 0.017 0O.253+~ 0,102 0,007+~ 0,004
FEB DLLATE+~- 1. AL1 DIZL.9Z4+4- 10,4645 Zoll4+—- 0,271

245



SAMFLE ID: E.C. INCINERATOR - TEST NO. 6A
FARTICLE SIZE:

ANALYSIS ID: ACO47 - Teflon

BUILD P OF DEFOSIT AT PERIMETER
EXFOZED AREA: .42 SQUARE M

MA=S: 138+— 10 MICROGRAMS

ELEMENT UG/7CM2 UG/FILTER FERIZENT

AL 1.1321+—  0Q,023 7.5282+-
= 1.4724—  0.0%¢ Y.450+-
' Q0.132+= 0,040 1.017+- 0,

< Q.471+— 0Q.104& 2.150+= 0. &
oL 2.31%+- 0.413 12.100+= 2,65
) Q.34Z+— 0,14% S.40484~ 0,75 ZL.PIE+—- 0,731
CA 1.220+= 0.072 2L.218+- 0.442 S.P?74+- 0,547
TI Q.207+= 0.012 1,.326+= 0,020 O.9E4+— 0,071
v Q.00Z+— Q.00 0,014+ 0.014 O.0124- ©.010
-R Q.0Z22+— 0,002 0.141+= 0,015 O.10Z4+— 0,013
MN Q.QL1A+~ 0,002 0.101+- 0,014 Q.074+="0,012
FE Q,272+— 0,025 ZOEEEA— 0,140 1, 73&+= 0,172
NT 0,015+- O, 003 0, T it Q. 017 O.072+—= DO, 013
Dl 0.011+- O.003 QL OV~ O, 0z O,050+—- 0,014
N O.A09+— 0,129 D.P134A— 0.2320 2345+~ Q,4AZ2

e

>
.

(73]

S.S124— 0,554

.27 h+= OLETO
O.72%+= Q.25

D20+~ 0, T20

158+ 20131

(e

.
XY B |
o o

“
LRI

e s

N

T O,000+—  0.004 Q. 000+— Q.027 O.000+= 0. 012

o D.02Z2+-  0.015 Q.14%5+- 0,097 0.10%+—- 0,071
=z, O, 002+— 0,003 O,010+— 0,019 _OHQQ7¥- 0,014
ER 0,025+ 0.00%5 0. 1£0+= 0,021 O.116+= 0.024
0,001 +— O, Q07 O, 008+~ 0. 015 O,003+— 0,011
=R Q. 004+— O.000 O, 03 %+— 0.01= 0,028+ O,012
O, 002+ 0,004 O, 010+~ O, 02% O.007+= O.01=%
IR O, 000+=— 0.013 0000 += O, 02 0, 000+= O, 05%
M 0. OO0+~ Q.00 Q. 000+— 0,053 QO.0004+~ O,0472
FD O, 000+- 0,007 0. 000+= 0,047 O, 000+- 0,024
A O.000+~ 0,011 0,000+~ O,072 O,0004+- O,052
oo Q. 000+—- 0.017 0.000+= 0,102 0. Q00+~
IN 0.010+= 0,012 0,067+~ 0,112 0O.04%+—
SN O,.000+— 0,022 0,.000+= 0,177 Q.000+— O, 122
= 0,000+~ Q,03% Q,Q000+-= O, 25=2 0.0Q0+- O,124
EA O, Q00 +— 0. 0%7 G, 000+~  Q,LZZ Q. 000+~ 0,452
LA Q.07Z+— 0,143 O,4661+= Q.52 O.325+— 0,692
M3 O.00Z+— Q. 0048 O 01Z2+— O, 024 Q.00Z+—- 0. 017

FE 0. 202+= 0,033 1.93%4+=-  0.SZ 1.410+— 0,399

Rl
o

<
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SAMPLE I
FARTICLE
ANALYSIS

EXFOSED
ME&TS:

ELEMENT

AL
=1
Fu
oL
k.
A
TI
v
[
M
FE
NI
Ll
N
i3A

ey

-,

SE
ER
RE
=R
Y

R
M
FL
A
!
IN
=N
g =
EBA
LA
Hi>
FE

D: E.C. INCINERATOR - TEST NQ. 6A

SIZE: F
In:

AREA:

UG /CM2

2 - 1 l'?4+—

L0084+~
1,144+~
S5.373+-

40, 7Lb+—

15,423 +-
0. S00+—
Q.027 +-
Q.010+~
Q. 022+~
GO, Q54—
0. 60%5+—
Q. 043 4=-
0, 217+—

14,735+~
0.017+-
0.047+~—
O, QO+~
0. 325+~
O, 020 +—
0. 0134+—
O, QOO0+~-—
0,041 4~
O, QZS+=—~
Q. 0237+~-
0.025+-
(W Yoyl Lo
O, 0Q0+—
1.327+-
0. 4204~
0. 000+~
Q. 000+—
O, 0224~
D727 +-

t.42
F44+-

0. 132
0.141
O, 205
0.441
1.32320
0.724
0.041
0. 004
Q.00
Q.00z
.00z
Q020
Q. 004
G.011
0.&71
QO.015
0.047
0.014
G.01%
O, 004
Q. 004
0,012
g.01%
0.007
Q. 00
0. 009
0,032
0.014
0. 020
Q.047
Q.074A
0.121
Q. 007
0.44%

SRUARE

AF1%Z - Teflon

M
10

MICRIGRAMS

US/FILTER

14. 0S3+-
19,212+~
7306+
T4 LT
261.714A+—
DL AQ S+

e 210+-
0,554+-
Q. 0MA4+~
0,140+~

1,404+~
w4, DS+ —-
Q. 109+~
Q. 2024~
0,013+~
2,085+ -
Q. 171+-
0.021+~
0. 0032+~
Q.2624+—
0.242+—

Q,Z2%+—
Q.1461+-
2965+~
O, OQ0+—
.20l +—
2. 6FT—
O, 0O0+—
0. 000+~
0.147+—

L2487+~

247

0.247
Q.207

2.071

LYY
G.293
Q.027
Q.010
.01
Q.01
0. 1%¢
Q.02
Q. Q7%
4,203
0, Qe
O.304
0O, 05
0. 120
0.024
G.027%=
Q.Q74A
Q. 12%
0.047
0. 047
0. QA0

0.2
a. Q22
0.315
O, 205
Cra 450
0.774
0. 045

L =t 4
P =

FERCENT

1.4%1+~
2,045+~
0. 775+~
3. L+
27711 +—
10,525+—
0, 2404~
Q.059+—
O.0GT4~
O.015+-
D.0Z7 +-
0.411+—
0,020+~
0.14%+—
10,015+~
Q.01+
O. 022+~
Q. 00Z+—
Q221+~
Q. 0204~
O.00%+~
Q, 000+~
0., 025+~
Q.0
Q.02+~
0,017+~
Q.214+~-

G, GO0+~

1.C
Q235+

0. Q00+~
O, 0004+~
0,014+~

foo 12—

Q.0
O, 02z
0.142

Q.20
1.211
O.50%
0082
G, 004
O.001
Q,001
0, o0
a, 021
O, 002
0,00
0. 465
Q0,010
0. 032
0,009
G012
Q. 003
O.002
O, 002
0,012
O, 005
0,005
Q, 008
0,022
0,010
2. DSA
0,032
0,052
0,022
0. 005

0. 211



SAMPLE I
FARTILLE

L
SI1IZE: ©

ANALYSIS ID: 20103 - Nuclepore

EXFOIED
Ma=se

ELEMENT

T M ua D
r T

CA
TI

[
MK
FE
NI
il
Zn

As

AREA: &

G/7oMz

Co 725+~
1,332+~

O, 004+—
0.014+—
O.01&4+—
Q. 2&E6+~
0.013+-
0. 009+~
Q.474+-
Q. 000+—
O, 001+—
O, O00+—
Q. OZ2+—
0. Q02+—
O.007+—
QL0002+ -~
O, 000+~
QL0000+~
. DO0+=—

Q. QOO0+~
O.041+—-
Q,002+—
Q.015+—
0.021+-
O, 124+-
0. 150+~
QL O0%S+—
O.,241+-

SHHIARE CM
10

.42
101+~

UG/FILTER

0.07% A A4
QO.093 2.973+—

0. 0460 0.270+—~
0,110
0.425
0.14%
0. 074 S.551+-
G.0a11

1.215+~-
O, 025+~
O, 07 I+—
Q. 10&+—
2251 +-
0.4+~
On DA+~
2,044+~
Q.002+~
Q. 0048+~
O, 00Z+~
O, TS +e—
0,.015+-
Q.04+~
0.0Z1+—
0. 000+-
0. 000+~
0. 002+-
0. Q00+~
Q. 2bbt+-
D011+~
0.1135+-
Q. 17%+=
Q. S604—
0. YEL+—
0,032 +-
1,547+~

0,025

O.003

Q.12
0.004
0.015
O, 00
O, OO5
0.00%
0,003
0.004
0.014
0.011
0,00z
G.0o13
QL0020
0.020
Q.01
Q.047
0,112
0.177
0,004
G, 04
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MICROGRAMS

0.507

S

D |

0
[ RN I B

o
o~ )
30 e

o

b

o
+
|

oo
+
1

[RX)

+
]

Q.
Q0.
O,

~N o=
i

i
118 =
+
!

+
I

J
~d

0
N i
[

1y]

-
‘,El 0
+ o+
[

X
0
+
|

o 0 Py
.

Q.01 +-
0. 104+—

0. S+ —
O, 059 +—
L, O05+—
0. 002+~
0. 0048+~
0, O34+~
0.201+-
Q.015+~
Qo041+~
O.0OZ1+—

OL000+~

QL. 000+~
Q.002+~
0. 000+~
Q.262+—
0.011+—
Q.117+~
Q. 174+—
Q. 2484+~
Q.25 3+—
Q. 021+-

1.524+—

0,070
0,089

Q=S

0. 121
0,120
0.1%7
D2

0z4
0.941

0.

FERCENT

Q.217
1,055
Yo 31
), SO
2. 3204
1.047
QO.vS7
0. 12w
0,014
O.012
0.017
0.277
QO.01=
0,022
C.271
Q0,024
0,04
0.01%
G, 040
0.017
0,021
0.027
.01
Q.02
0.04%
0.0z4
0,122
O.123
0.194
Q.2%4
Q.72
1.127
Q.0Z24
0,254

s
C



ZAMFLE ID: E.C. INCINERATOR - TEST NO. 6B
FARTICLE =IZE: F
ANALYZIS ID: AF123Z - Teflon

EXFIOZED AREA: L£.42 SDLUARE OM
MAss: YI7+=- 10 MICROGRAMS

ELEMENT G /CM2 UG/FILTER FERICENT

2.0%1+- 0,131 12.4246+— O.2
T.00%+=-  0.141 19, 221+—  O.7C
1.170+- 0Q.Z21Z S05+= 1. 340

S.245+- (Q.4%57 E15+- 2,934 T+~ O.31 4
42,344+~ 1.942 1232+— 12,594 29.1460+— 1,220
16.119+= 0.754 234=  4.3247 11,043+ Q,3320
0O, 220+- O.05% LA404+—~ O, 3277 O, 260+= 0,041

1.43232+- 0,071
2.024— 0.0
0.302+~ C.144

-t [

r
~d )
Cobiiaid b

= |3
be

- D

Q.04&1+— Q. 005 . S —- Q. 0Oz0 0O, 0424~ O, 002

<HAOF QO TDEOD

Q. 0. 00z

o AN

—~
-

QST +— 0. 010 Q. 00&A4+= O, D01

145+— a.0132 O0.01L+= 0O,C

- i, "1 1

TR Q. Q.002 ol
My Q. 0, 00= O.251+-— 0Q.017 O.027+= 0,002
FE 0.&04+=  0.031 2.EEF+- 00194 G.a1%+= 02,021
NI 0.04%3+—  0.004 O.Z75+~ 0,023 0.0Z9+= 0,002
1zl 0. 226+- .01z 1.44%+— 0.073 O.155+= 0,003
ZN 15.%14+- 0Q.707 WPL.0PE4A— 4,524 10,4234+- 0,477
55 0.0104—~ O.01A O, 0AZ+— 0.102 O.007+— 0,011
= 0.022+— 0.04% 0.141+— Q.317 0. 015+~ Q.04
ZE O,000+— Q.015 O, 000+—  0.0%4 0.000+— 0,010

—
'~

BER Q.247+- 0,Qz0 Z.2304+— 0O, 122 O.232+— 0,014
RE O, 035+~ 0. 004 Q.20+~ Q025 ~ 0.0Z24+~ 0,002
=R O,010+— 0,004 Q0,062+~ 0,022 Q.07+~ Q, 002
Y 0. Q00+ 0,012 Q. 000+~ O, 000+— Q,00%
R Q.02+ 0,020 O,166+— 0O,12% Q.01%+- 0,014
Mo 0.0424+= 0,007 O.277+=- 0,042 0. 020+= 0,005
FL 0.02%+— 0,007 0.127+—- 0,044 Q. 0Z0+— 0,005
AD Q.0Z4+- 0.010 O.212+= 0.0632 Q.023+= 0O.007
ch Q. 503+- 0,033 TL230+- 0,215 Q,245+- Q. 02Z
IN 0. 037+—- 0,014 Q. 240+= Q.03 O.026+= G007

SN 1.589+- 0,023 10,199+- 0,532 1.089+= 0,053
SE 0.425+= 0,043 2.T7Re—= 0,202 Q.227+= 0,022

EA Q. OCO+— 0.075 0. 000+- 0.4=1 0. 000+~ 0,051
LA O 000+=-— 0. 122 0., 000+~ O.721 Q.0GO+= 0,033
HG O.000+— 0,007 0. 000+— 0,047 QL. 000+= 0,005

FR 10.2904= 0,471  AL.0&Z+— 32.02Z  7.053+- 0,331
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SAMFLE ID:
FARTICLE
ANALYSIS
BUILD UP QOF

MASE L

ELEMENT

E.C. INCINERATOR - TEST NO. 7A
SIZE: C
10: ACO04Z - Teflon
DEFQZIT AT FERIMETER
EXFIZED AREA:R &. 82 SHLARE M

=K -2 10 MICROGRAMSE

UG /CMz UG/FILTER

al 2.724+— 0.121 17.4335+—  1.141
Zl 2.81&6+—- 0,237 24,4932 +—  1.3324
F D.4286+—  G.14Z 2738+ 0,913
= Q. 233 11.514+- 474

1.102 SI.254+-
0.271 12.701+-
0.134 1S.1%%+— 0O,
0.0zZ4 20345+ 0,
.00z )

0,004 O
0. 002 C.215+- 0,021
0.04% 4 19Z+- 0,277
0, 01%+—  0.004 O, 1223+- 0,024
QZ1+— 0,007 0.197+=  0.04%

s s N
L]
[

O 00 N
DL I NN
[ AN

-]
-
¢

i
Loy
.

[ L]

208+—  Q,.024

A

T2
— {11

1
[
-
.

7 Z.244+- OQ.L72 Z0.22%+~ 4.3214
I O.000+— 0,011 O.Q00+— Q. 0&

0. 024+ - O, 024 O, 123%+~ O, 1&%
O, QOO+~ O, 007 Q O.045:

0. 014 O, Sk (RIS R
0,003 O, 0 Q.01
O13+- Q.00 0,024+~  Q.01%
QL 000+~ QL 008 Q. 000+~ 0. 040
O0132+— ©.014 QO.027
LOZS+~ 0. 050
0o OOG4— 0O, 04%
0. 054+~ Q. 070
Q. 120+- 0,111
0, Y 34— Q. 100
0. &95+— 0. 232
Q.267+—- 0O, 242
1.5340+- 0.Z254
1.404+= (0,243
Q.075+—-  0.0z2
L4487+~ 1.215

2 I« 1 B0 I
0m o man Is

N <
'®)
.

3
C
ol

(BINFE T O, 00= O
OO0+ - 0,007
0.011
0.017
0.014A

n
=k
1)

D
)

(K]
IN
SN
SB
EA
LA
HG
FE 1.004+-  O,20%5

250

FERIZENT

L ESZ+~
EARCHRTE L
1.02
4,28
Z0.4%

OO0+—
O.114+-
O, Q05 +—
1,595+~
Q. 08864
Q.07 5+
7. TEI4—
Q. 000+—
0. 055+ -

O, OO0+~

Q. 222+-
Q. 011+—
O, 020 +=
Q0. 000+—
O, 032 4—
0.014+~
O.000+-
QL0214+~
0, OEY+—
0,025+~
0. 2465+
0.102+-
0, S04+ —

O, 525 +~-

G, 029+

T AT

Q.Z0Y
0.
O, =

0,007
o, 007
C.01%
0.0z
0,012
0.017
0,027
0,042




SAMFLE ID: E.C. INCINERATOR - TEST NO. 7A
FARTICLE SIZE: F
ANALYZIZS ID: AF1¥4 - Teflon

SEL AREA: £.42 SRIARE M
321+~ 10 MICROGRAMS

ELEMENT G /CM2 US/FILTER FERCENT

S0.0%4+~ 2,095 O.P0b+— 0,0
S0.0TS+~  Z.30T 1,S07+= 0.070

D IS Iy
NN
H

1T D
N
[ RN

CIPET- 0,435 153.393+= 2,792 O,448+— O, 054
= P.EEG+—- 47 Elollbé+—  £,07 1.340+~
N 105,045+~ 1 &74.: T1.01% 20,206+
K 25,247+~ CEEES Ao h 7.99a 4,3 .
. Q.736+— 0,104 L. OOA+~ O, 44T 0131+~ 0,020

a
- D

. l&b+— O.010 1.024+- 0,042 Q.O32+= O, 002
O, 02 4=- Q. 00= 0. 155 4= . 017 0O,008+= 0O, 001
CR 0.0784+=  0O.003 Q.472+= 0,02s Q0344+~ 0,001
Mg C.103Z+- 0. 004 'C) CAESVH— Q034 O.0Z0+= Q.00
FE 1.340+~ 0,044 S, AQA+- 0,412 O.Z25%+= 0,012
NI 0.1281+- 0,010 1.1484= 0,045 0.Q3Z+= 0,002
N Q.L19+— 0,030 D.RTE+=- 0.19%1 OulZC+= G, 004
N Th.BLZF—- 2,495 473.4414—- 23,47

<

.

2T 14,858~ 0,477
GA .22+  G.049 1.4154+- 0,315 QL. GaA3Z+= O, DO
as 0. 000+—~  ©Q,0%4 G.000+= O, 405 QL0000+~ 0,013
SE 0.020+- 0. 033 0.1Z21+- 0.210 O, 004+~ O, 004
ES 1.1385+= 0,060 7 07+~ 0,384 O.22%+— 0,012
RE C.04%+~ 0,007 D.215+=  0.045 Q.00%+~ 0,001
SR O,0480+—  O.007 0.255+-  0.04¢4 0,002+~ 0,001
Y Q.000+— 0.024 0.000+= O, 147 D.000+= 0, 005
R Q0.055+= 0,041 0.254+- 0,243 0.011+~ O, 00
MO 0.114+— 0O.011 Q.7482+=- Q.04 O.023+= 0,007
=3 QuZ04+= 0,014 1.213+~ 0,105 0,040+~ 0. 003
oY 0.137+= 0.015 0.877+= O, 09% 0.0Z24+= 0,003
oo 0.214+—- 0,042 S.226+— Q.3207 0.157+— 0,00
IN 0.085+— 0.013 0.545+- 0.114 0,014+~ 0,003
=N 2.772+= 0,133 17.837+- 0,583 0,327+~ 0,027
SE 0.375+=  0.05& SLEPIE= QL3R 0.1114= 0,011
EA 0. 000+~ 0,094 C.000+- O, &04 0,000+~ 0,015
LA 0.000+— 0,144 Q.000+= 0,534 0,000+~ O, 025
HG 0.068+— 0,013 0,4124+-  0.031 0,.012+— 0,002
FE 2. 060+- 1,052 142.045+— 4 754 4.4T2+~ 0,204
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SAMFLE ID:
FARTICLE
ANALYZIS

SIZE: ©

In: Aaco7s - Teflon

FIELD BLANE

EXFOIEDR

ELEMENT

—

E R e U
r

LA
TI

R
MN
FE
NI
TR
N
5A
ZE
ER
FE

IR
M
FD
Al
]
IN
N

EA
LA
His
FE

AREA:

Uus/scMz

0. 000+~

G, 000+~
0. O0OCG+~—
0O, Q00 +—
O, 000+~
0, QO+~
O.00Z+—
O, O00+—-
0. 0004+—
0,001+~
0,001+~
0,007+~
O, 0014~
0O, 000+~
O, OGO+—
Q. 000+~
O, GO0+—
O, 000+—
0,001+~
O, Q00+~
O.002+—
O, 001+~
0, OO0+~
Q. 005+~
Q. 000+~
Q. 000+~
Q. 010+~
O, 000+—
O, 000+—

0. 000+—~
Q. 000+~
G,111+—
O, OO0+~
O.004+—

£.42

0.01%
0.011
Q. 005
0.0z4
O, 00
G, OO
O, 002
O, 002
Q0,001
O,.001
O, 002
Q, 004
0.001
Q. 002
O, O0]
0,001
O, 00z
O, 001
0. 002
O, 002
Q. 00z
Q0. 0032
0,012
0.010
0,00
Q.01
0.014
Q.01%
0,023
0.041
0.104
0.1£5
Q.00
O, 004

SIARE TM

£.C. INCINERATOR - FIELD BLANK

US/FILTER

0. O00+—
0, 000+~

0. 000+—

0L OO0 +—
O, OO0+~
0,014+~
Q. 000+~
O, 000+~
QOQP+—

0O, 005+—
Q. 01E+—
OOS+~—
OOO+—

O, 000+—
O, 003+~

0.013+-
0, 00%+=
O, 0004+~
Q, Q2%+~

QL 000+~
O.0L7+-
0. QQC+—
0. 0004+~
O. 000+~
0. 000+-
Q.712+-
0,013+~
O,0284+~

252

Q.04
O.0Q70
O.02%
0. 155
0,051
0022
0. 014
0,010
Q. 007
O, 00%
0.010
0.0z24
0.010
0,010
O, Q04
0,004
0,022
Q. 00%
0012
0,014
O.01=
0.021
0,027
0. 04!
0,052
Q.07
0,100
0.11%
0.147
QO.2&4A
Q. L4

1,052
O, 020

Q.07




SAMPLE 10:

FARTICLE =IZE: F

ANALYS IS

FIELD
EXFOZED

ELEMENT

1T C AT oo oD
— I r —

[y}
n

Mpd

NI
i
N
GA
AL
ZE
ER
RE

SR

R
M
FL
A
(9]
IN
=N
=9 =
EA
LA
HiG
FE

10:

BLANE
AREA:

AFZ40 - Teflon

&. 4z

LG/TMe

0,002 4-
Q. 000+~
0. 000+~
Q. OC0+—

0. Q00+~

0.0024+-—
0. QOO+ —
Q.00 +—
G. 001 +—
0.00Z+-
0,001 +—
C. 000+
Q. 000+~
Q. Q00+~
O, 0C0O+—

G. OO0+~
. DO+~
Q. 002+~
0. 000+—
Q. 00C+—
0. 0054+-
Q. Q00+~
0. QO0+—
Q. 000+—
0. 000+~
Q. 000+—
Q. 00%+~
0,020+~
0.022+-
0. 000+~
0. 04+~
Q. 000Q+—
0.001+—
Q.007+—~

0.014
Q.00%
0.00%
0,024
C. 007
0.00%
0. 002
0.001
Q.001
0,001
0.0z
0. 004
0.001
0,002
C.001
0. 001
0,004
0.001
0. 00z
0,002
0. 003
O, 00z
0.014
0. 010
0. 00
0.011
0,017
0.01%
0.0z22
0.040C
Q.104
0,165
0. 002
0. 004

SRIARE TM

E.C. INCINERATOR - FIELD BLANK

WS/FILTER

0.014+-
0O, OO0 +-
Q. 000+~
Q. 000+~
G, 000+
0,015+~
0. 000+
O, Q08+~
Q. 004+—
G.0148+4~
Q.0074+—
Q000+~
0. 0024+~
Q, 000k~
O.00
0,001+~
0. 000+-
0,011+~
O, 000+~
O, Q0%
Q,Qz2+-
0,000+~
0. Q00+
Q. 000+—
O, 000+—
0,000+~
0,013+~
0. 126+-
0,143+
0, 0004+
0.411+-
0. 000+—
O, 007+~

O,.044+-

253

0O, 0=7
Q. 057
.02%
0,143
0, 0%
0,021
QL01s
D.010
0. 007
O, OO
0,010
D.0Z32
0,010
Q,010
0.007
O, OOk
O.0z4
0, Q0w
G.011
a.014
0,013
0,021
0,027
G, O&Z
0. 055
Q.07
0.10=
0,121
Q.142
Q257
0. A1
1,082
0.015

O, 0=2%



TAMPLE ID: E.C. INCINERATOR - FIELD BLANK
FARTICLE SIZE:

ANALYSIS ID: 2C1ZC - Nuclepore

FIELD BLANE

EXFIIZED AREA: to 42 SRUARE CM

ELEMENT UG/ CMZ LG/FILTER

™~

Q.007+— 0.02% 0,045+~ 1, 14
0.021+—-  0Q.QZ0 0.201+- 0,127
Q.,000+— 0,010 Q. 000+~  O.0&2

Q. 000+— 0.0 Q, 000+- 0.147

QL 000+~ Q, 002 0. 000+-  O,061
Q. 00E+—~ O, 002 O, 09 4+— O, 002

O, 000+=  O,002 O, 000+= 0,014
O, QOO +— 0,001 O, O00+— 0,00

0.002+—  0.001 O.010+~ 0,007

Q. 000+— Q, 007 0, OO0+— 0,011

0. 000+~ Q. 002 0,000+~ 0010

s

.
'l

Mo D
r -

- D

o

pod
i

M I <~

Q.00+~ 0,004 0,027+~ . Q. 025
NT 0. 001+—- 0,001 0, 00%+— O, 00
(A O, QOO+~ O, 00 QL. 000+~ O. 010
Zh 0,000+~ 0. 001 O, 000+~ (BIENTST
R O, 000+~ 0,001 Q. 0004~ 0O.007
Ay O, 000 +~— O, 004 Oy, O~ 0. Qe

e 0,0 OOO+— 0,001 Q. 000+~ O, 00w

m

EF, O, 000+~ 0, 00 0, O0O0+— .01 4
RE QO Q4= O, 00z Q. 022+~ 0. 014
R O, 000+~ O, 003 Q. O00+— 0. 01

Y O, 000+~— Q,002 O Q00+~ Q,Q22
yA O, 000+— O,014 O.000+— O, 070

Mo Q.006+— 0,011 O.Q2%+—=  0.0&3
FL Q. 000+= 0,002 Q. 000+~ O, 057
AG Q. 00%+—  Q,01Z 0.056+- 0,073
-0 0.000+- Q.017 0,000+~ (Q.112
IN 0,000+~  0.020 0.000+— 0. 122

= O, 000+— (0,024 0,000+~ 0,154
IR Q.007+— ©0.04% 0,047+-  Q.227
EA Q.1&9+- 0,112 1.087+- 0,7Z2Z
LA O.225+— 0,172 2o 145+~ 1.151
HIS O.001+= 0,00z O, O0E+—- 0,013
FE O.002Z+—  O.007 O,011+—- O.0473




