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Laboratory Report on Preparation of Quality Assurance

Standard Reference Filters

Standard Reference Filters containing nitrate, sulfate, chloride and ammonium
ions were prepared by deposition of aliquots of calibrated solutions on 47mm diameter,
Teflon and Nylasorb membranes*).

Calibrated stock solutions were prepared by dissolving in deiomlzed water accurate-
ly weighed quantities of KNO,, (NH&),SOA, NH,NO,, and NaCl, all "Baker Reagent" grade.
Prior to being weighed the salts were dried for a day in air at 105°C, and cooled to
room temperature in a dessicator. An analytical balance was used for weighing the
reagents with a relative error of not greater than $.02% for the smallest amount weighed.
Solutions were prepared in volumetric flasks, Class A.

A microsyringe was used to deposit aliquots of the solutions onto the membranes.
The microsyringe was calibrated with deionized water and its calibration was checked
before the deposition of each solution by measuring the density of the solution dispensed
and by weighing aliquots of the solution delivered into preweighed dishes furnished with
covers to prevent evaporation. Repeatability of the microsyringe, defined as one stan-
dard deviation of the weights of the abovementioned aliquats, was equal to 0.34% of the
amount present.

After deposition of the calibrated aliquots on the membranes the latter were placed
in an oven to dry at 105°C.

Water soluble polyvinylpyrrolidene (PVP)a) was added to each solution in order to
prevent the dried deposit from peeling off the membrane surface. Each dried sample
contains O.15mg of PVP.

A surfactantb) was added to the solutions in order to improve the wettability of
the membranes. The concentration of the surfactant solution in each calibrated solution
was 0.1%, which translates into 0.2 microliter of the surfactant solution per sample
(before drving).

PVP and Photo-Flo 200 were also added to pure deionized water used to make blank
samples (no ions present).

uC

. . . . )]
After drying, each single standard was carefully packaged in a "plastine'"~énvelope

marked with an appropriate identification label. .
During the whole production process each standard was handled with-stainless steel
forceps and placed on a clean, Teflon-coated surface in order to prevent contamination.

Actual quantities of ions on the filters are listed in Table 1 along with other
relevant information.

*) Teflon and Nylasorb substrates supplied by Sonoma Technology.
a) Aldrich Chemical Co.
b) Photo-Flo 200 solutiom, Kodak, Cat. No. 146 4502.

c) Available from photographic stores.
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Sodium
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Laboratory Report on Preparation of Quality
Assurance Standard Reference Filters

Standard Reference Filters containing sulfate and ammonium ions were prepared by
deposition of calibrated solutions on 47mm diameter Whatman and quartz filters,
respectively.

Calibrated solutions were prepared by dissolving in deionized water accurately
weighed quantities of Nazsoa and (NH ),HC6H507, both "Baker Reagent" grade. Prior
to being weighed the salts were drieﬁ for a“day in air at 105°C, and cooled to room
temperature in a dessicator. An analytical balance was used for weighing the rea-
gents with a relative error of not greater than * .02% for the smallest amount

weighed. Solutions were prepared in volumetric flasks, Class A.

A microsyringe was used to deposit aliquots of the solutions onto the filter
substrates, supplied by the customer. The microsyringe was calibrated with deion-
ized water. Repeatability of the microsyringe was determined to be not worse than
0.34% of the amounc of solution delivered on a single filter.

Calibrated solutions of sodium sulfate (Ha,SOQ) were used to spike Whatman
filters impregnated previously by the customer with sodium carbonate. After deposi-
tion the filters were placed in an oven to dry at 105°C. For the record let us note
that Whatman filters impregnated with carbonate were quite moist even before sulfate
solution deposition; obviously the result of carbonate hygroscopicity.

Quartz filters, spiked by the customer with oxalic acid, vere placed f{or spiking
with ammonium citrate solution on a flat Teflon tray cooled to about -20°C.

After deposition the tray with spiked filters was placed in a cooled, glass
dessicator from which air was removed with a pump. Filters were kept under the
vacuum in a cooled dessicator until spiking solution dried out. Next the filters
were removed and placed immediately in labeled plastic petri dishes, each sealed
with parafilm. Sealed petri dishes were packed in plastic bags and placed in a
freezer. For transport the quartz filters were placed in a plastic cooler filled
with frozen bags of blue ice. The cvoler was sent by Federal Express-next day to
the address indicatad 5y the customer.

During the whole production process each standard was handled with stainless
steel forceps on a clean, Teflon coated flat surface. Quartz filters impraegnated

with oxalic acid were never exposed to the rocm atmosphere for more than 2 minutes.

Actual quantities of ions deposited on the filters are listed in Table 1.



TABLE 1

Filter
Numbers

301-316
331-346

351-366
381-396

401-416
431-448
451-468
481-498

Quantities of ions deposited (ug/filter)
+ =
NH& 504
Nominal a) Actual Nominala) Actual
0 od) - N.D.S
2 1.99 + .01 -
6 5.98 * .02 - N.D.
20 19.95 + .07 - N.D
- §.0.) 0 od)
b)
- N.D. 4 4.04 + .01
- N.D. 10 10.11 * .03
- N.D. 50 50.55 * .17

Notes: a)
b)

c)
d)

As specified in the order.

Error due to repeatability of the syringe (not worse than 0.34% relative
of the amount present).

Not deposited.

These filters spiked with deionized water only.

Series 300 filters are quartz filters impregnated with oxalic acid. Series 400
filters are Whatman cellulose filters impregnated with sodium carbonate.

"Columbia Scientific Industries makes a reasonable effort to supply complete and
accurate analytical data but does not assume responsibility for actions (loss or
damages) arising from the results of analyses, nor liability for errors or omissions."



C-E’s ION CHEMISTRY COMPARISON FOR
SCAQS SIDE-BY-SIDE TESTING



Reculte of Run | Side by Side for SCALUE Sampler

Comparisan between ERT and EMSI on Fun |, Concentrations in ug/m3

MNH4 MO N4 MH4 Ratin MO Patin SN Latiy
SizeSmplr  EMSI ERT  EMSI ERT  EMSI ERT EMSI/ERTEMSI/ERT EMSI/ERT
<25 | 31 3.1 4.2 3.z 49 5z 0.99 1.00 023
<25 2 10 28 41 40 49 g. 1.09 1.03 n.ca
<25 3
<25 4 I3 26 48 5.0 4.9 Cd4 0.50 0.9¢ 0.9t
<28 S 25 29 2.4 2.6 4. 5.7 0.57 0.94 086
<25 6 32 33 4.4 47 4.3 53 .93 0.93 g.g2
25 7 26 2.7 24 2.5 48 5.0 0.96 0.96 0.96
<25 8 28 30 32 35 5.0 53 0.83 0.4 0.96
<23 9 32 32 47 48 47 g1 1.00 0.97 0.9z
<25 10 33 31 45 45 ) S3 1.04 009§ Q.95
<10 1 38 37 5.9 53 57 5.9 1.01 1.03 0.96
<10 2 36 35 5.1 55 5.7 6.4 1.03 0.94 0.50
< 3 a5 42 7.3 7.7 5.3 6.6 1.09 1.03 0.95
10 4 35 34 5.3 5.7 5.6 5.8 1.07 1.02 0.96
<16 35 30 3.0 KK 3.7 5.7 6.1 1.01 1.03 0.94
<10 6
<10 7 29 29 g 73 5.6 5.7 1.01 1.03 0.9¢
<10 8 33 34 45 47 5.3 6.0 0.95 0.96 0.9¢
<109 39 42 6.4 5 5.7 6.1 094 098 0.93
<10 10 37 35 5.6 £g 5.9 6.4 1.08 1.02 0.az

SEFSISERT <25 097 097 093
TEMSI/ZERT < 10 102 100 095
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ARB QUALITY ASSURANCE SECTION:
AIR QUALITY AND METEOROLOGICAL AUDIT REPORT



Sta“e of California

M EMORANDUWM

To

From

Frank DIGenova, Chief Date : October 8, 1987
Research and Economic Studies Branch

Subject : Results of June

1987 SCAQS Audit

Bob Effa, Manager LLCQ‘
Quallty Assurance Sectlon
Alr Resources Board

Attached s a summary report of the June 1987 audlit of SCAQS
Instruments conducted by the Quallity Assurance Section. If you
have any questions or would llke a copy of the full report,
please give me a call at 2-3726.

Attachment

cc: Wayne Rodgers
Kevin Kalthoff




Audtit of Monitoring Sites for
South Coast Alr Quality .Study
During June 1987
Summary Report

Introduction

During June 1987, the Alr Resources Board (ARB) Quallity Assurances
(QA) Sectlion staff conducted performance audits of monitoring
sltes/alrplanes that were part of the South Coast Air Quality
Study (SCAQS). Gaseous and flow audits were conducted at Long
Beach City College, Los Angeles-North Maln, Claremont McKenna,
Sonoma Technology alrplane N6670V, and University of Washington
alrplane N327UW. In addition, meteorologic checks of wind
direction, wind speed, temperature, and percent humidity/dew
point were conducted at the- above-sites—if—appiticabte—and-at— ———
Anaheim, Burbank, Azusa, Hawthorne and Rubldoux.

Discussion

Shown In Tablie 1 are the average gaseous analyzer and particulate
sampler accuracy results by site and poliutant. Tabie 2 depicts
the results of the meteoroiogic checks.

The performance audits found a wide range of analyzer accuracy In
the SCAQS sites/alirpianes audited as can be ssen In Table 1. of
the five sites/alrplanes audited, onily SCAQM°s Los Angeles -
North Maln slite and Sonoma Technoiogy N6670Y alirplane had all
analyzers within ARB‘s +/-15% acceptable range of error. The
Long Beach City college site results were acceptabie sxcept for
sulfur dioxide. For Claremont-McKenna only ozone and PM10 were
within the +/-15X range. Total hydrocarbon results(+33.2%) at
Claremont-McKenna shouid aiso be considered acceptable because
the calibration gas was a methane/propane biend while the audit
gas was methane only; thus, the results are close to that
expected. For the University of Washington N327UW airplane, only
carbon monoxlide results were in the acceptable range. The
Cilaremont-McKenna site and the University of Washington alrplane
were re-audited to determine if the problems were with the
calibratlion rather than instrument Instabliiity. The repeat



audits Indicated callbration probiems except for the ozone
analyzer In the UW alrpilane which was apparently unstable.

Overall, for the five sites/airplanes audited: 1 of § ozone
analyzers failled, 1 of 4 carbon monoxide analyzers falled, 2 of §
nitrogen oxide analyzers failed, and 3 of 5 sulfur dloxide
analyzers failed. All particlate sampler flows were within +/-
15% of true. For simiilar Instruments In the State and local alr
monitoring network, ARB recommends that ajil! instruments that fall
outside the +/-15% range of error be [nvestigated and that the
data be either corrected or deleted from the data base.

The meteorologic checks reported In Table 2 should be viewsd as a
coarse check of the data reported. The methods available to
check the meteorologlc systems were not precise enough to provlde

—-quantatative evatuation-with-any- certatnty. -— cem——— o em e e

Procedures and Standards

The gaseous and particulate performance audit procedures conform
to EPA requlirements In 40 CFR Part 58, Appendix A. The
performance audits are conducted by challenging a gasaous
poliutant anatyzer with pollutant-free zero alr and with known
concentrations of the respective poliutants through the site’s
intake probe. The TSP and PM10 samplers are audited for flow
accuracy using a certfied BGI variable oriflce and a differential
pressure guage. All gaseous and flow standards are traceable to
the Natlonal Bureau of Standards.

Standards
All gaseous and flow standards are traceable to NBS. Ozone Is
traceable to an NBS photometer and all other gases to NBS

compressed gas Standard Reference Materifalis. The BG! orifice Is
certifled against an NBS traceable Roots Meter.

Report Date 10/8/87
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tate of California

MEMORANDUM

To

From

Frank DiGenova, Chief Date
Research and Economic Studies Branch
Subject

Bob Effa, Manager ﬂézﬂ“

Quality Assurance Section
Air Resources Board

Attached is a summary report of the November

warch 8, 1988

Resulits of November
1987 SCAQS Audit

1987 performance

audits of SCAQS analyzers by the Quality Assurance Section. 1 f
you have any questions or would |Ilke a copy of the full report,

pleases give me a call at 2-3726.

Attachment

cec: Ron Lewls




Audit of Monitoring Sites for
South Coast Alr Quality Study
Dur ing November 1987
Summary Report

Introduction

During November 1987, the Alr Resources Board (ARB) Quallity
Assurance (QA) Section staff conducted performance audits of
monitoring slites/airplanes that were part of the South Coast Air
Quality Study (SCAQS). Gaseous audits were conducted at Long
Beach City College, Los Angeles-North Main, and Sonoma
Technology airplane N6670Y.

Discussion

Shown in Table 1 are the average gaseous analyzer accuracy
results by site and poliutant.

All analyzers checked were within ARB's +/- 15% limit, with the
exception of the S02 analyzer at Long Beach - ARB. The S02
analyzer was found + 28% high and was recalibrated at the closs
of the project. The S02 ambient data for the Long Beach - ARB
site will be adjJusted based upon the as Is post calibration
results.

Flow Audits of the PM10 samplers were conducted at Los
Angeles-North Main, but due to a mixup in 1D numbers, the
correct identity was not abie to be establ!lished for the
samplers. The audits were, therefore, deleted.

Procedures and Standards

The gaseous performance audit procedures conform to EPA
requirements in 40 CFR Part 58, Appendix A. The performance
audits are conducted by chalienging a gaseous pollutant analyzer
with poliutant-free zero air and with known concentrations of
the respective pollutants through the site’'s intake probe. The
TSP and PM10 samplers are audited for flow accuracy using a
certified BG! variable orifice and a differential pressure
gauge.

Standards

A1l gaseous and flow standards are traceable to the Natlional
Bureau of Standards (NBS). Ozone Is traceable to an NBS
photometer and all cther gases to NBS compressed gas Standard

Reference Materials. The BGI orifice Is certifled against an
NBS traceable Roots Meter.

Report Date 1/27/88
Row LEW/8
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APPENDIX C

DATA FROM INTERCOMPARISON OF
SCAQS FILTER ELEMENTAL ANALYSIS



ARB XRF DATA
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LE2 is8. 3278. 1431.

PE I7. 4686 . ’ F3.
IR Ie. 718. 5.
SN . 1763, 15.

2 4. 323. 3.
NI 13. S5+43. 4.
c 12, 5486 . 2s.
IN i1. 11535, 71.
TI 1. 18977. 158.

v 2. 1082, 16.0
CR 3. 1833. 12. -
b 7. 3837, 2s.
FE 5. 196401 . 1156.
K s. 28548, 396.
cA 4. 87013. 371.
) 3. 23124, 3237,
cL c. 3674, 29,
S04 I.. 36374. 4326.

- < %L -
- - - [

RATIQ .22+48324365 CALIBRATIOH FACTOR i.
C-3



ARB=-HEA-35T1 XKRF: 118587,

McL3o0

TUBE CURRENT (MA.):

FILTER #

9.

ELEMENT ATRIPH NET COUNT NG/CH2
PR L8, 2523, 7257
PB i7. 3426, 69,5
2R 16, Sa, 5.9
5R 5. 1229, 19.5
2€ i, 1a. .2
NI 13. 339, 2.6
cu iz, $EE . 2.1
ZN i1. 3360, 24.3
TI 16, 3747, 32.1
v 2. 423, 4.0
CR 3. 550, 3.7
M 7. 1421, 9,9
FE & 41522, 253,79
K 5. 6561, 23.5
CA 4. 15440, 158.7
21 3. 3847, &73.2
cL 2. 121. 3.3
204 1. 10371, 1269, 4
rie s00. s

RATIO 1.050167224

ARB—-NEA-5TI XRF: 114587,

FILTER # ML 30/

-t &

TUBE CURRENT (MA.):

STRIFH NET COUNT

ELEMNENT

Ao
FB
R
GR

o
=

NI
cu
N
TI
4
CR
MN
FE
K
CA
=7
LL
S04

TINE
RATIO

18.
17.
Is.
15,
14,
13.
12.
1I1.
19,

?

LU SN 5]
L3 LY L] L3

ok W
[}

S0a.
1,094@17761

331s.
1547 .

A
- - .

1168,
2.

S14.
2012,
4718,
11408.
447
484,
2772,
124061,
15077,
44541,
11270.
7958,
12716,

NG/CHZ2
il
94,8
3.4
19,2
@.

4.1
9.5
30.5
100. 4
4,4
3.3
20.00
776.5
221.1
473 .4
2026.7
2261

1&621.6

C-4



ARB=NEA

ELEMENT
PR
PB
aR
BR
SE
NI
cY
IN
TI
14
CR
TN
F

K
CA
a7
cL
204

TINE
RATIQ

ARB-NEA-=TI XRF:

ELEMENT
PRZ
PE
R
BR
SE
NI
Cy
ZN
TI
v
CR
MM
FE
K
CA
51
o CL
S04

TINE
RAT IO

—=TI XRF: 11

FILTER # M{ 302

D

STRIPH

S3a. )
L 14492917

FILTER # Myt 3073
37.

STRIFPH NET COUNT

18.
17.
le.
15,
I,
13.
2.
i1.
14,

?.

8.,

&

e
o

4.
3.

1.
sS03, s

1.01eh34

@EET .

TUBE

NET COUNT

5787 .
S5@7 .
aeg.
335,
2de .
aSe,
1474,
14837,
T7 4.
I138@.
124,
4238,
7TR3T2.
16028,
27233,
TAR2.
733,
Ja&e .

11@93587.

453,
14659,
15297 .
S214.
SH&.
1277.
7387,
25445,
23734,
1917,
6T E .,
{733,
348128,
5281&.
143438,
37127.
48526,
372173,

CURRENT (MA.):

NG/CHMZ
1?5.1

13466
238.2

4@73 .1

TUBE CURRENT (MA.):

?

NG/CNZ
317.&
317.7

29.3
47 .5
S.1
19,5
36.3
171.1
217.3
15,4

I1434.¢&
48e1.7

.o



ARB-NEA-STI XRF:

FILTER # ML 304

43,
ELEMENT STRI
PB2 18,
PE I7.
aR Ie.
BR 15.
2E 14,
NI 13.
cy 12,
Zi 11.
TI 14,
v ?.
CR 8.
MN 7.
FE &
K 5.
CA 4.
R 3.
CL 2.
204 1.

TINE

<
RATIO .83@&878307

-
3

ARB—-NEA-STI XRF:

NET COUNT

3¢,
17,
2.
@a.

@,

a.
2057 .
3a8.
1@3&.
277,
&,

@.
13711.
1342,
4431.
$61.
@,

471.

-t

114587,

FILTER # ML 30§

)

ELEMENT STRIP#H
PBZ 18,
PB 17.
iR 1&.
LR 15.
SE 14,
NI 13.
cy 12.
ZN 11.
TI 14,
4 2,
CR 8.
NN 7 .
FE & .
K o,
CcA 4,
2 3.
cL 2.
204 1.
TIME SO,

RATIO 1.421102495

NET

0

.

1

[N 45}

N
L ]

1423.
232,
Saa.

S432.
11?0,
4436,
263,
88¢&.
1714.
S4371.
8484,
2@3ée65.
SI4R.
2110.

RS2,

or.

o
pad

COUNT

TUBE CURRENT (MA.):

NG/CHZ
13.2
. F

.

@.

a.

a.
18.00
2.1
1.9
2.8

@

=

L} L]
k) NN

0 4~ 0
oo RN
.

TUBE CURRENT (MA.):

NG/CHZ
S51.6

57 .6

by
. .

4 Oy
L]

. f‘ ",
.

g 0 b5 k)
)
00wk

o
g

- "-J .,

o
.
e

L}
o

12.3
337.7
124.2
218.2

107 .9
e@. @@
3I705.3

.24




ARE-NEA-CTI XRF:

FILTER & ML 306

&,

ELEMENT STRIFH#
PBEZ 13.
PL 17.
R 1&.
5R 15,
ZE 1<,
NI I3.
cy 12.
LN I1.
T1I 14,
v J.
CR 8.
HMN 7.
FE &
K .
CA 4.
=1 3.
cL 2.
204 I.
TINE 500, s

RATIO 1I.247S5@7488

ARB-NEA-STI XRF: 11

FILTER # ML 37

4.

ELEMENT ZTRIPH
PBZ 18,
PG 17.
&R 1e.
BR 15.
SE 14.
NI 13.
cu 12,
ZN 11.
TI 14,
v 2.
CR 8.
MN 7.
F &,
K S
CA +.
I 3.
ctL 2.
204 1.
TIME S@@. =

RATIO [.31817@426

113587 .

TUBE

.

NET COUNT

3437,
5313,
PRI
20e2,
275,
&97 .,
&312.,
13518.
12949,
&77.
1718.
35¢&3.
2P1ede.
235981,
PI234.
23373,
SR54,
37174,

@587 .

NET COUNT
a.

CURRENT

TUBE CHURRENT

b Luade-

NG/CHMZ

L2y
L%
~ 0Ly
SRS
a N A & 8 N &

[

L}
WO WOk $0 N 0 W Wr

Fo N N W N R~
[« SO o SN IR PN B VI 1 28

$ +
S I SR OIS B O O

a

NG/CHZ
.
@,
@.
.7
a.

b~

W N
L ST O

O oGy

Ao ke Ly
L'
by by Gy b

(HA. )z

(1MA.):

.24

e



EPA NSI XRVF DATA



ST
TN
THET

X
EN

»"\1—1T ri ]h’ £._‘. =

SEUCIATED WITH
LEmE
THE ELEMENT WA=

THAM
DETECTEDR

BUT WAZ

| THE ELEMENT LISTED
THE DETECTION LIMIT. A 07 MEANS
BELOW THE LIMIT OF
ERRORS DILE T

CESNTITATIAN. THE Z—=3I1GMA ColLuMN INCLUDES

LHANT TNG
LINCER

THAT

RN DF-

DaTE

SAME_ =

SITE

SOMEE
HAMELE
AMPLE
LAMFLE
CAMIELE

FLEMENT

MNA
MG
AL
=1

T

(A

=M

A
FT
HG
SH

-

4]

|
jui

[ o P

2 X XX ¢ X X XD

o x5

STATIZTICE,
TAINTY IN THE CALIBRATION
LINCORRECTABLE

TN ZTARS

FT
WAY ANALYES IS
F:

FILTER

N/Q
MISCELLANEOES INFOD NONE
CSEMIENICE NO, s
MOLUME (M2 s
LOATDING
TETE (AU IAN) 2

12

DETN LIM

CO222T4
AETEQETE-OL
17635 2E-01
cA4EPETEE-OL
A42IE-QO2
L 234EE2E-01
< 100S75E-01
L1047932E-01
2404LH1E-02
.bq4ﬂ* E-02

.T4/_ SE-01
.205467E—ul
<1 122LLE-OL
P77 ZRZE-OZ

L111672E-01
TEEISE-01
. 151274E-01
. 179S87E-01
- 444447E-01

.'.-_'1.'.’1 /4
c1S2547E-0L
.144247E-01
L EDEL4YIE-QL
.u04=7.h~u

LA12202E-01
CA4Z0164E-01
.14104%2

TOTAL DETECTED BY XRF

PELISLE-OF

b a

1

(UG /TN s

ZTANDARDE=.
SYSTEMATIC BIASES ARE

— INTERCZOMPARIZON

Qe 22/27

N/A

UG/ oMz
106724
<A472124E-01
FIAPIZLE-OL
226125
013559
40072
. 231404E-01
. S8324052E-01
1A221
c 2AALT74E-01
LT EATTE-QR
3927 T7ERE-O1L
FEIT7IRE-O1
. L04
A4ZTI2E-0O2
L 27216ZE~01
01426
. 2OEZZZE-O1
-l Q244625
EPOL0LE-02
2SAQZTE-O1L
Z17E-01
LlEEted
» ZS0301E-OQ3
- 2LPARQTE-O2
L S70424E-02
1 Z0OASZE-OZ
.hH¢L:7E =01
. T24IIE-02
- 2&1197E-01
. 144123

1.71672

MEANS THAT ITS

SHORT TERM INSTRUMENT LDRIFT ANL

A 7T INDICATES
SUSFECTED.

STIADY

Z-SIGMA
CAHALSELE-OL
P17 ZEE-OL
L 32AT7LIT7E-OZ
«14661326E-01
CSS50159E-02
L 2170Z7E- 01
e B3ZSLOTE-OQ2
LARSYT4E-OL
. 10S903E-01
.i by OFE—OE

0% 27

L 24217 EE-OL
C2ES084E-01
LISLSIAE-OR
» 1028001E-01
. 11323242E-01
AZSZEZYE-O1
L1227

. 171%44E-01
« SAZPAZE-OZ
< 149282E-01
W 240393E-01
 BORSTLEE-OQ2
L013452

» GRSOVE-OZ
o 7ES04ZE-OL
L POLTIZE-OR
»2P1ET77E-O1
- 3PEQT77E-01
« 2L6T7PETE-OL

L POIT LIS
L TS4514
267017
. 7289

. PEE0S7
PEL076
Y224
. PPS1E7
- PFE131
IPTEE

R --1'47' 24

LTIl
LIII2E
LIPYIRL
LIVISEZL
LIS
LIIITSE
. P99E04

.????04
L 2P3001
PILO3]
L TREQVE
L PR7041
A =
CIIITOY
LPIRT744
. VT RA



AN XY ASEOCTIATED WITH
CONCENTRATION 1% LESS
THAT THE ZLCMENT WAS DE
HUANTITATION, THE 2-%i
COLNTIMG 5TA
LUNCERTAINTY IN
THAT

ANCORRECTARLE Y RTE

PN DESCRIPTION: ZCARNS]
DATE 1 XRAY ANALYEIE:
SeMPLE TYRED FILTER
S{TE IT: N/A
MISCELLAMEQIZ (NFU:
LMAMPFLE SECHBINCE MO, 3 1
sAMPLE WOLUFE (M3 0
SAMPLE DAL ING
SAMELE DATE GIULIAND @
SAMPLE D 1 (FINE)

FILEMENT DETN LIM

NA jul R2ZITTE-OL
MG CAVSLPIE-OZ
AL 176475E-D1L
=1 P AEVEDRE-OL
P ]  FAZ2VLE-OZ
o 22445701
[ L 1O057EE-O1
kL L 104794E~-01
CA  DOSPITE-OZ
TI e Q&1 TAE-OL
) L SPAS4E-0O2
R CIEPOSTE-O1L
MM AEERT7OEE-0L
FE 11277 9E-01
8] 104606E-01
NI L RESVAE-CZ
i L1048 2E-0L
EN .11:?4:E 01
A= SPAZTE-0L
SE » 162452E-01
BR .444442E-01
R o BEASZTE-O]
M L2171 ET

o .1 SZS41E-02
SN « 1AT77S6E~OL
R  TEOTETE-OD
(I LEZPLSE-OR
BA SE-C
FT

X
HG X
FPB X

3> X

> 3¢ D 3¢ XK 3¢ > > T 3K > X

’OlE—él
A 7SAALE-01
.141041

TOTAL DETECTELD BY XRF =

THE ZLE

GMA DTG LIMN
ATIET I SHDRT
iHE 'AIIBAAT;HN STANDRRDT
ATIC BIazEs ARE

NONE

(LG/12M2) =
N/A

TECTED BUT

TERM

MEMNT I
THAN THE DETECTION
WAL

0 MEANZ

THAT

LIMIT. A I

BELCW
INCLUDES ERRORS
IMNSTRUMENT

THE LIMIT

DRIFT
A T

AND

QUSPECTED.

— INTERCOMFARIZON STLDY

Q&/11737

- Ei."\(_)()/‘u‘lE 01
L105133
.;4““”7
121054E-01
40771
.417421E-01
. 715451E-01
. 165754
.JHH‘l.E—Ol
BASLT71IE-O2
. 24174E-01
LOZL9T72
.i“?ﬁﬁ7
- AIZAS2E~-O
.440Q= E-05
472377E-OZ
.;4'04“’ -01
247461101
-.454114E-032
- POOTISE~QR
- 10AZEZE~01
-, 256Z212E~-01
« 1141346E-02
- 450047E-02
—-.714045E-02
7EERRIRE-0S
. IS OZE~-O1
224 204E~-0O1
. 7RLTITE-QR
317475 E-01

1.714672

Z=-ZIGMA
L7O7174E-01
L0717
 BL2T701LE-O2
. 170145E-01
. D5405T7E-02
 221IS0ZE-01
L 324429E-02
.- |‘-h‘(-)7E'E Ux_
1O77S5E-01
» ALOSIZE-0Q2
P BE2TLIE-OZ
P B7SESIE-Q1
24615 2E-01
ESRE4LE-OL
QL0 E -2
TSI SE-O2
 LOEASFE-OL
L 112402E-01
L 14AT7Z1IE-OL
1SSAZ4E-01
.E;WUZ?E—OZ
. 142779E-01
.:32241E—01
224Z45E-Q2
o 12675 ZE-0OL
W LTDT4ZE~-OD
 TSL2OIE-O2
CE12451E-02
. 03504

« 447YI5E-01
2TESOYE-OL

1T
MEANT

LUE TG

INDICATES

Correction

L7041 24
1/':!._:: :,_'4
. TASE
q?ug
.ﬂq4664
l-'l_'=7'-

=
L PEPE2

DO Y
'-J'I/ 17

-1 dche
4w7w77

(995779
L PIDEL

PRI
. 993041
PV
. 99614

L PDTORS
«TIT7I0L
-.f71;




- L-YTthWI‘V

Oy ST AT

Zvp LTS

AR TE0N

INF:
SNIZE ML R 4

AEANEIR IR T A T O o DETD B 0

LAl (UG AIme) s F1.205

DATE (JAILIANY: N/ZA

Toe =2

HNEU“ BIZINE

et i

VILEMENT OETN LLIM

NA LEZISEEE-01

I S ETEREE
/1”4C—u1 . O

4/11-7E~H1 L4611 4+

410”0‘E—01 + -

LG/ CMZ

oL L 100E42E-01
Loy . 1Q49EZE~O1
A L EROALEE-OF
P EAOEAE-OR
- 2/1!:'“\)

L 110454 +—
:  S1AESSTE-OZ +—
[N X oSl ADLE—-OL — I AYITE-OR o
MM « Z04320TE-01 CAZAZTIE-OL +—
FE L 1O&APRAE-D] . 7PgEwE +-—
X =3 — e /7/'\__1_1 E—-O3 +—
«115127E-01 +—
= .227218E—01 +—
N c 112402E-01 ATSERERE-C

L 12423353E-01 CESTEE
. 015374 - 27053 ZE-02 +—
0444=” AZASAAE-QZ +-
= 7LLZZVE-OZ +-
- Z21AZ225E-01 +-
LSAS11E-02 +—
4012 1YE-OZ +=
o 7DAIEE-QO2 +—

—. 242374E-02 +—
SOP141E-01 +—
L AOAST7E-OL +—
L 2E1257E-01 +—
 AFOT7Z5E-01 +—

[an)
pal
> >¢ 3w

B W EEZAQPE-OZ
A L S1EEEE-02 .

. S3E4354E-01
. SR04 TE-O1
. 141044

i

TOTAL DETECTED BY XRF = 4.S55789

=T

2= IGMA

L 7E0RTYE-OL
Z2e ‘:/' E—' 1

V_:E—ﬂl
L117277E-01
CSORT2IE-0OL
.77477E—U

ZE-0T

L2717 3E7E-0O1
cS44205E-01
PEPE4ELEE-OL
. P44791E-QL
« PEBLLSE-O2
L AZPIS5E-01
14273 1E-01
. 143674E-01
S19774E-0%
. 145222E-01
e EEEE0OAE-O1L
= ZE- U;

 SF706TSE-O1
L 2ST70PSE-O1L

CEVSIET
4373
eI At
5751
=D S

NEI RO

Le]

o~
Ry o inoon

N




SN DRl - INTERILC
AR OF ﬁ¢;11f37

TEAMEILE
GITE LD
y EELLHNEQUi INFO: NOME

NIDE ML 4
£ 'Jl_lf._UMi: VMEY e O
CAMPLT LeDiNG (UG /OMEY . 20,3577
! DATE (L IANY S N/ZA
SOMPLE ID: 22 (PM-10)

(S

15-

ELEMENT DETN LLIM
NA L ERT7S24E-01
Mita  BITZEDE-OL
Ak 1 7EE92E-OL
=1 47n¢u¢E—n1
F L A4BERZIE-OZ
ga LOZIEO2 CSOS4RE
ok . 100722E-01 CRE2PIS
b .1043“1FmD1 . 1PT7E02
CA Y L il = o Glain' P05
TI P ATA4IE-OQR W Q0D
) o POIETLIE-DE L15124a

o DT ISE-0O1 .414("“E
 DETAEPTE-OL D B e e
FE L 10OZZ02E--01 LT
BT 1425E-02
2707 1IE-0OZ
L1 1ZE25E-01
108328 4E-01
141 319E-01
. 017053 -4 PEAS

. A44502E-01 - 1209 32E~-
o LEALST4E-O] -, QRET7I

LG/ CM2

44045
L 1EPRT7T
 2BAS4T

L 200135

-2

i <
>

=X
=
> It

21

i
M >< >

2
=

CASZELVE-QO2 .2
L1a16PT7E-01
=t ./4““7 SE--O2
= TR ITIE-OE
A  TT7SRTEE~OZ

=T D P 342 ILE-OL
(K]

B

=
3 2 2 R D I K >

L 7ORPTLIE-
. 4405585E-
. S27145E~
214752E~

. 1(_)7(_)2._E

X LAT79204E-01 -
X 1410641

TOTAL DETECTED BY XRF = 4.24471

LAT7E3E1E-

. S0LO0L4E-
L E1T7522E-

2132 TVE-
 2P4LTLE-

01

01
Q1

(s

QL

246 2TE-QO2Z
01
01

01

._lylel —BISAIRE-O1
27E-
-, 7593A64E-

24T 214E~

04
02
QO
-0
01
01
01
01

ERCOMPARTIZON

STIADY

2= IGMA
SS01A74E-01
A206S1E-01
1 7323077E-01
44;017F—w1
ST ATIVE-OD
DAEST7IZE-O01
L 1ER7I04E-01
C103A1Z2E-01
L 2ERETIE-OL
ASASZRE-OR
P 2AOOLITE-OZ
L DEZZZZE-OL
. 2AEIVIVE-OL
 SOSAT72E-01
] .":'I:;,‘;‘-iE-—() =
L SSVIEVE-O2
1OS2464E-01
L 117092E-01
. 145242E-01
 1S6873E-01
CSR7PTTE-OZ
1 45234E-01
. 2IBI2LE-O1
21ES7LE-O2

L129118E-01.

72024 5E~-0
CTTRELZE-OZ
L P7S41E-OR
 2AZST7SE-OL

AR7273E-01
.457'74E—01

.é??:i
999627
999701

L PYILT
omo7¢

4 "-’(.‘6



e T
G
PE

TS
L Y V.

R A

ARSI CpF
SERHENCE ML s
VLUME M3 e
IADING OGS
UETE G TARND)

.TA7 ASE -0

N l..’ "'l JI— ‘b__‘)

LS4 ZT7E-OL
CES4Z2YE-OL
» 1146512E--01
101 304E--01
 TOOLSZE—~O1
L 105044E-01
114702E-01
. 144922E-01
. 172155E-01
. 44454701
LEHLLLTZE-OT
PR R R
.1=”4“7E-0”
C124YEAE-DL
.“74;?1t—ug
 AHZIIE—-OZ
= tlllkun

.141u72

TOTAL NETECTED BY XRF

MNORNE

A N I
N/A

P

S
~
—
R
~J

UG /CcMe
CSO4ES2
10?'11

1.

‘7”411E—01
~. S1SAYSE-OZ
1 701EZ2E-0O1L
CAPEZ1AE-OL
LATZT L
. 11274SE-02
e 245012E-01
. 112077E-01
L123153
- 122227E-01
- 7S5242E-02
- 312607E-01
P SPTRIRE-0OZ
s S1O19ZE-0O1L
L PEOTZTE-OZ
. 2O0Z0AE-OL
CEERLIYT7AE-O2
12473 2E-02
c1232EYS
11277 HE-OL
SREZAAE-OL
211931

THTERITOME A D

e R

ST

101 1#E—Ul
,llilbéE—Ol
P2RELAT2E-OL
FE—DE
S=sE-O1
: 126E-02
. 107874E-01
L1E01Y7TE-O1L
Sl 1E-O
P LE-DE

De4542E-01
L2173 AE-DL
277 EQZE-O1
CPEETISE-OR
LO010221
L010S
L AASSZZE-01L
A214642E-01

LASYESEE-OL
" -_l-..-].q'(_’;_.E
L1421 07E-01
L 225142E-01
ES4224E-02
L132271E8-01

/0:44“E—0“




ST

INFO RORE

.“.45 Nt 2
(MIys O

1iiE i
z meﬂLIi QUEA0MEY s 49,994 ‘
S DATE S JdLIANY S NSA |
The =33 (FINE)

P T LDETN LLIM UGE/omz 2= IGMA

N LSS0RS4E-01 .S10497 +— L 2ASAVIE-D]L
0 L 712407E-0QZ L 10478 +— L 104741E-01 .
Al. L 1R0SZ2TE-OL 174224 +=- L 122497E-01 .
=l LA7700SE-01 L AELS14 +— L 277ZLTE-Q1 .?;-
= AT IEERE-OD LORT7 RS - L AZIZO9E-02 .2
R EDATOZE-O1L 1.2%04%8 +- . "q oS E-01 -
101432E-01 ETELS += S4EZ01E~DL P
b  1OS2TAE-OL L 207221 + = .10 4L5E-0O1L PRQLDG
I 243444E-02 R Y +— L 1625132E~-01 CPRERRT
!  DASAE-OZ L ODRALE e L 4O0Z1IE-0OZ WL T L]
) Ul AT T7RAEZE-OZ L014011 = OISO 1IE-DE TREQZ4E
RX Z114529E-01 L 027428 +— L DIWEZ4E-01 R R A= YT
MM D « 2AST7YIE-OL 277 2E4E-OL +-= 220 z
FE L 105 -14E 01 o A4TZRA =, QLD =
o X . - EZO7IRE-02 = JPIZVEESE-OL =
NI X o2 P D12S2EE-02 +-— .Hd’-qPE -2 WY
(I .7:--- L 010373 += L 100224E-01 L PVIQIT7
ZN 1 10236E- 01  BPAEZIZE-OL +—= L 1446957E-01  PPR2EE
Az 1 3T7ES4E-OL DAZAZRE-OL +— 152371E-01

(]
r

—= i
— 1>
.

11}
~ b
o %
[

i
X
e

-0
Lo

g
-8
£
N

R
CEE X .1couqu 01 . 13824 9E-01 +- J1546749E-01 PPREST
BrR X LA44542E-01 o 1293249E-01 +- JS44LPZ4E-O2 PRSI
HROOX LELLZZE-OL - ZE173LE-01 +- . 14%117E-01 LT LL
Mo X 217134 -. 101235 +- L OZIS54 L FIDES
T 1 S3ESEE-02 . 170863E~-0Z +- L Z2E771E-0Z . PEL471
GSNX . : . 1446445E-01 +- 015074 LIIRART
HEOOX . - ZE7ESE-0Z +— L T2LTZLE-OZ L PIZAS

(I =
EA .

BT
e

FE

=<

o 7212LAE-O3 +— LEBOTOFEE-QOZ
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TOTAL DETECTED BY XRF = 4,38
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RO THEE TONDAEE L - [NTERCOMPART@ON STLIYY
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NEA XRF DATA



261/05-5

SAMPLE ID: ML304
PARTICLE SIZE: N
ANALYSIS ID: ML304

PROTOCOL:

5

9.62 SQUARE CM

FIELD BLANK

EXPOSED AREA:

ELEMENT UG/CM2
AL 0.0806+- O
SI 0.2660+- 0
P 0.0017+- O
S 0.0223+- O
CL 0.0066+- O
K 0.0230+- O
CA 0.0485+- O
TI 0.0064+- O
v 0.0018+- O
CR 0.0017+- O
MN 0.0027+- O
FE 0.1067+- O
NI 0.0005+- O
CcU 0.0035+- O
ZN 0.0053+- O
GA 0.0002+- O
AS 0.0000+- O
SE 0.0010+- O
BR 0.0023+- O
RB 0.0000+- O
SR 0.0000+- O
Y 0.0000+- O
ZR 0.0000+- O
MO 0.0000+- O
PD 0.0000+- O
AG 0.0000+- O
CDh 0.0000+- O
IN 0.0000+- O
SN 0.0000+- O
SB 0.0000+- O
BA 0.0000+- O
1A 0.0000+- O
HG 0.0000+- O
PB 0.0068+- O

.0098
.0157
.0019
.0140
.0063
.0034
.0038
.0012
.0008
.0008
.0010
.0064
.0008
.0010
.0008
.0006
.0022
.0007
.0013
.0012
.0015
.0019
.0079
.0054
.0052
.0068
.0087
.0110
.0134
.0301
.0566
.1017
.0011
.0035

0000000000000 OO0OO0O0OOHOOOOOOOOONO

UG/FILTER

.775+- 0.094
.,559+- 0.151
.016+- 0.018
.215+- 0.135
.063+- 0.061
.2214+- 0.033
.467+- 0.037
.062+- 0.012
.017+- 0.008
.016+- 0.008
.026+- 0.010
.026+- 0.062
.005+- 0.008
.034+- 0.010
.051+- 0.008
.002+- 0.006
.000+- 0.021
.010+- 0.007
.022+- 0.013
.000+- 0.012
.000+- 0.014
.000+- 0.018
.000+- 0.076
.000+- 0.052
.000+- 0.050
.000+- 0.065
.000+- 0.084
.000+- 0.106
.000+- 0.129
.000+- 0.290
.000+- 0.544
.000+- 0.978
.000+- 0.011
.065+- 0.034




261/05-5

SAMPLE ID: ML307
PARTICLE SIZE: N
ANALYSIS ID: ML307

FIELD BLANK
EXPOSED AREA:

ELEMENT

AL
SI
P

S

CL
K

CA
TI
v

CR
MN
FE
NI
cU
ZN
GA
AS
SE
BR
RB
SR
Y

ZR
MO
PD
AG
CD
IN
SN
SB
BA
LA
HG
PB

[=N=N-NeNoNoloNeNoeleNo oo NeloNeNolleNeNoloNoNo o NeloNoNeoNo oo o o)

UG,/CM2

.0000+-
.0091+-
. 0004+ -
.0000+-
.0139+-
.0014+-
.0018+-
.0000+-
.0004+-
.0004+-
.0005+-
.0051+-
.0009+-
.0657+-
.0388+-
.0000+-
.0000+-
.0004+-
.0011+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0071+-

PROTOCOL:

.0060
.0046
.0012
.0103
.0052
.0020
.0014
.0007
.0006
.0006
.0008
.0017
.0006
.0038
.0024
.0005
.0016
. 0006
.0008
.0010
.0012
.0015
.0063
.0040
.0042
.0054
.0069
.0085
.0105
.0238
.0439
.0792
.0008
.0027

[=NeNoNoNoNoNeNe N No N NoNo e N o Ne Neo NeNe e oo No Ne Ne Neo NoNoNoNeo e NNl

5

9.62 SQUARE CM

UG/FILTER

.000+-
.088+-
.004+-
.000+-
.134+-
.013+-
017+-
.000+-
.004+-
.004+-
.005+-
.049+-
.009+-
.632+-
.373+-
.000+-
.000+-
.004+-
L011+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.068+-

[=NeNoNeNoNeoNeNo oo NeNoNeNo e NoNoNeoNoNe NoloNeNoNoNeoNoNoNoNoNeoNeNe ol

.058
.044
.012
.099
.050
.019
.013
.007
.006
.006
.008
.016
.006
.037
.023
.005
.015
.006
.008
.010
.012
.014
.061
.038
.040
.052
.066
.082
.101
.229
.422
.762
.008
.026



261/05 -1

SAMPLE ID: MK949
PARTICLE SIZE: N
ANALYSIS ID: MK949
FIELD BLANK

EXPOSED AREA:

ELEMENT

AL
SI
P

S

CL
K

CA
TI
v

CR
MN
FE
NI
CcuU
ZN
GA
AS
SE
BR
RB
SR
Y

ZR
MO
PD
AG
CcD
IN
SN
SB
BA
1A
HG
PB

0000000000000 O0OO0OO0O0OO0OO0OO0O0O0OO0OO0O0DO0OOO0OO0OO0

UG/CM2

.1115+-
.3061+-
.0017+-
.0520+-
.0210+-
.0243+-
.0514+-
.0070+-
.0006+-
.0020+-
.0030+-
.1279+-
.0005+-
.0530+-
.0357+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0129+-

0000000000000 O0OO0OO0DO0OO0O0O0OO0DO0DOOCOO0OO0O

PROTOCOL: 5

.0098
.0173
.0017
.0123
.0057
.0031
.0038
.0011
.0007
.0007
.0009
.0073
.0006
.0031
.0023
.0005
.0018
.0006
.0008
.0010
.0012
.0015
.0067
.0042
.0043
.0055
.0074
.0092
.0112
.0247
.0458
.0827
.0008
.0029

0000000000000 O0COO0OO0OHOOODODODOOOCONK

9.62 SQUARE CM

UG/FILTER

.073+-
.945+-
.016+-
.500+-
.202+-
.234+-
494+
.067+-
.006+-
.019+-
.029+-
.230+-
.005+-
.510+-
.343+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.124+-

C=-22

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0.
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

.094
.166
.016
.118
.055
.030
.037
.011
.007
.007
.009
.070
.006
.030
.022
.005
.017
006
.008
.010
.012
.014
.064
.040
.041
.053
.071
.089
.108
.238
441
.796
.008
.028



261705 -1

SAMPLE ID: MK950
PARTICLE SIZE: N
ANALYSIS ID: MK950
FIELD BLANK

EXPOSED AREA:

ELEMENT

SI

CL

CA
TI

FE
NI

GA
AS
SE
BR

SR

MO
PD
AG
CD
IN
SN
SB

HG
PB

[e¥eN-NeRoNoNoNoRoNoNaoNeoNoloeNoNeNaoNoleNeNoNojeNoNeoNoNoNeNoNo NoleNe N

UG/CM2

.0363+-
.0351+-
.0014+-
.0140+-
.0027+-
.0047+-
.0102+-
.0018+-
.0000+-
.0009+-
.0005+-
.0177+-
.0006+-
.0021+-
.0010+-
.0011+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-

PROTOCOL: 5

.0067
.0051
.0014
.0101
.0046
.0021
.0018

.0008
.0006
.0006
.0007
.0021
. 0006
.0008
.0005

.0005

.0014
.0005
.0007

.0009
.0011
.0014
.0063

.0038

.0041

.0051

.0066
.0085
.0099
.0229
.0428
.0779
.0008
.0024

9.62 SQUARE CM

UG/FILTER

.349+-
.338+-
.013+-
.135+-
.026+-
.045+-
.098+-
017+-
.000+-
.009+-
.005+-
.170+-
.006+-
.020+-
.010+-
.011+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-

COO0OOOOOOODOCOOOO0OLDOO0OOLOOOOOOO0O0O0OODOOCOO

[eR=NeNoNoNoNeNoNeloNeNeNoNeNelNeNoNo oo NojlojoleleleNoNoNo oo NolNo e

.064
.049
.013
.097
.044
.020
.017
.008
.006
.006
.007
.020
.006
.008
.005
.005
.013
.005
.007
.009
.011
.013
.061
.037
.039
.049
.063
.082
.095
.220
.412
.749
.008
.023



261/06 PROTOCOL: 6

SAMPLE ID: 18
PARTICLE SIZE: F
ANALYSIS ID: MK943

EXPOSED AREA: 9.62 SQUARE CM

MASS OF DEPOSIT: 276+- 10 MICROGRAMS

ELEMENT UG/CM2 - UG/FILTER
AL 0.1673+- 0.0251 1.609+- 0.241
SI 0.4964+- 0.0745 4.775+- 0.717
P 0.0122+- 0.0061 0.117+- 0.059
S 0.4161+- 0.0299 4.003+- 0.288
CL 0.0300+- 0.0070 0.289+- 0.067
K 0.1224+- 0.0075 1.177+- 0.072
CA 0.2125+- 0.0116 2.044+- 0.112
TI 0.0459+- 0.0029 0.442+- 0.028
v 0.0050+- 0.0011 0.048+- 0.011
CR 0.0036+- 0.0008 0.035+- 0.008
MN 0.0157+- 0.0014 0.151+- 0.013
FE 0.2963+- 0.0155 2.850+- 0.149
NI 0.0050+- 0.0008 0.048+- 0.008
CU 0.0167+- 0.0013 0.161+- 0.013
ZN 0.0278+- 0.0018 0.267+- 0.017
GA 0.0000+- 0.0006 0.000+- 0.006
AS 0.0000+- 0.0048 0.000+- 0.046
SE 0.0014+- 0.0006 0.013+- 0.006
BR 0.0128+- 0.0012 0.123+- 0.012
RB 0.0026+- 0.0011 0.025+- 0.011
SR 0.0059+- 0.0014 0.057+- 0.013
Y 0.0000+- 0.0017 0.000+- 0.016
ZR 0.0000+- 0.0071 0.000+- 0.068
MO 0.0000+- 0.0047 0.000+- 0.045
PD 0.0000+- 0.0047 0.000+- 0.045
AG 0.0000+- 0.0060 0.000+- 0.058
() 0.0000+- 0.0079 0.000+- 0.076
IN 0.0000+- 0.0098 0.000+- 0.094
SN 0.0000+- 0.0121 0.000+- 0.116
SB 0.0000+- 0.0268 0.000+- 0.258
BA 0.0000+- 0.0502 0.000+- 0.483
1A 0.0000+- 0.0903 0.000+- 0.869
HG 0.0002+- 0.0009 0.002+- 0.009
PB 0.0799+- 0.0053 0.769+- 0.051

OOOOOOOOOOOOOOOOOOOOOOO—'OOOOOOOHOHO

.583+-
.730+-
.043+-
.450+-
.105+-
LA427+-
L 741+-
.160+-
.017+-
.013+-
.055+-
.033+-
.017+-
.058+-
.097+-
.000+-
.000+-
.005+-
.045+-
.009+-
.021+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.001+-
.278+-

PERCENT

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

.090
.267
.021
.117
.025
.030
.049
.012
.004
.003
.005
.066
.003
.005
.007
.002
.017
.002
.004
.004
.005
.006
.025
.016
.016
.021
.028
.034
.042
.093
.175
.315
.003
.021




261/05

SAMPLE ID: 19
PARTICLE SIZE: F
ANALYSIS ID: ML300

EXPOSED AREA:

MASS OF DEPOSIT:

ELEMENT |

AL
SI
P
S
CL
K
CA
TI
v
CR
MN

-FE
NI
cu
ZN
GA
AS

—

/
/

[~NeNeoNeNeNoNoNoloNoNeNoNoRoloNeNolojeoNeNoNoNeNeoNeNeNeNoNoNoNoNoNoNol

b

UG/CM2

1498+-

.4513+-
.0097+-
.4608+-
.0415+-
.1189+-
.2021+-
.0453+-
.0061+-
.0034+-
.0153+-
.2886+-
.0037+-
.0096+-
.0230+-
.0004+-
.0008+-
.0010+-
.0124+-
.0020+-
.0045+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0005+-
.0782+-

PROTOCOL.:

284+-

.0225
.0677
.0061
.0299
.0064
.0073
.0110
.0028
.0010
.0012
.0012
.0151
.0007
.0010
.0015
.0006
.0046
.0006
.0011
.0010
.0012
.0015
.0061
.0041
.0041
.0052
.0069
.0086
.0104
.0233
.0439
.0781
.0008
.0051

COCOO0OOO0OQOO0OO0OO0OO0OOCOCO0OOO0OO0O0O0OOONOOOOHHOPORF

6

9.62 SQUARE CM
10 MICROGRAMS

UG/FILTER

.441+- 0.216
.342+- 0.651
.093+- 0.059
.433+- 0.288
.399+- 0.062
.144+- 0.070
.9444- 0.106
.436+- 0.027
.059+- 0.010
.033+- 0.012
.147+-  0.012
.776+- 0.145
.036+- 0.007
.092+- 0.010
.221+- 0.014
.004+- 0.006
.008+- 0.044
.010+- 0.006
.119+- 0.011
.019+- 0.010
.043+- 0.012
.000+- 0.014
.000+- 0.059
.000+- 0.039
.000+- 0.039
.000+- 0.050
.000+- 0.066
.000+- 0.083
.000+- 0.100
.000+- 0.224
.000+- 0.422
.000+- 0.751
.005+- 0.008
.752+- 0.049

[~ NeNeNoNoNeNoNoNoleleNoNoNoNoNoNeNoNoNeNoNoNoNoNoNoNeNoNoNeol Dol e

.507+-
.529+-
.033+-
.561+-
.141+-
403+~
.685+-
.153+-
.021+-
.012+-
.052+-
.978+-
.013+-
.033+-
.078+-
.001+-
.003+-
.003+-
.042+-
.007+-
.015+-
.000+-
.000+-
.000+-
.000+-
. 000+~
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.002+-
.265+-

PERCENT

[~ NoNeoNoNeoNoNeoNeoNeNoNoRoNeeNolojoNoNeoloNeoleNoNoNoNoNeNeNoNoNoNoNeNe]

.078
.236
.021
.115
.022
.029
.044
.011
.003
.004
.004
.062
.002
.004
.006
.002
.016
.002
.004
.003
.004
.005
.021
.014
.014
.018
.023
.029
.035
.079
.149
.265
.003
.020



261/05

SAMPLE ID: 23
PARTICLE SIZE: T
ANALYSIS ID: ML301

EXPOSED AREA:

MASS OF DEPOSIT:

ELEMENT

AL
SI
P

S

CL
K

CA
TI
v

CR
MN
FE
NI
cu
ZN
GA
AS
SE
BR
RB
SR
Y

ZR
MO
PD
AG
CcD
IN
SN
SB
BA
LA
HG
PB

C00000O000000O0O00DO0O0O00O00OCOO0O0O0O0O0O0OOHO

UG/CM2

.5007+-
.6384+-
.0163+-
.5017+-
.3868+-
.2688+-
.6269+-
.1395+-
.0087+-
.0055+-
.0241+-
.9055+-
.0055+-
.0223+-
.0461+-
.0004+-
.0000+-
.0014+-
.0153+-
.0024+-
.0084+-
.0001+-
.0000+-
.0006+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0009+-
.1023+-

PROTOCOL:

OCO0O0000O0O0O0O00O0O0O00O0O0NOO00DO0DO0O0OOO0O0OO0O0OO0O0OC

294+-

.0751
.2458
.0111
.0375
.0245
.0153
.0325
.0075
.0019
.0009
.0017
.0461
.0008
.0015

.0026

.0006
.0059
.0005
.0012
.0010
.0013
.0015
.0059
.0039
.0039
.0066

.0066 _

.0082
.0101
.0225
.0430
.0756
.0008
.0061

0000000000000 O00O0O0O0O0OWOOOrRANWROULSE

6

9.62 SQUARE CM
10 MICROGRAMS

UG/FILTER

.817+-
.761+-
.157+-
.826+-
.721+-
.586+-
.031+-
.342+-
.084+-
.053+-
L2324~
L711+-
.053+-
.215+-
443+~
. 004+~
.000+-
013+~
147+-
.023+-
.081+-
.001+-
.000+-
.006+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.009+-
.984+-

0000000000000 O0O0O0O0OO0OOOOO0OO0OOONO

.722
.365
.107
.361
.236
.147
.313
.072
.018
.009
.016
443
.008
.014
.025
.006
.057
.005
.012
.010
.013
.014
.057
.038
.038
.063
.063
.079
.097
.216
414
727
.008
.059

CO0O0000O0OO0OCO00O0DO0OO0O0O0O0O0O0OOONOOOONOHHEOWLKE

.638+-
.361+-
.053+-
. 642+~
.266+-
.880+-
.051+-
456+-
.028+-
.018+-
079+-
.963+-
.018+-
.073+-
.151+-
.001+-
.000+-
.005+-
.050+-
.008+-
027+~
.000+-
.000+-
.002+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.003+-
.335+-

PERCENT

0000000000000 O0OO0O00ODO0ODOO0OOCOOOO0OO0OOO0OO0

.252
.825
.036
.135
.091
.058
.127
.029
.006
.003
.006
.181
.003
.005
.010
.002
.019
.002
.004
.003
.004
.005
.019
.013
.013
.022
.022
.027
.033
.074
.141
.247
.003
.023



261/06

SAMPLE ID: 22
PARTICLE SIZE: T
ANALYSIS ID: MKS944

EXPOSED AREA:

MASS OF DEPOSIT:

ELEMENT

AL
SI
P

S

CL
K

CA
TI
v

CR
MN
FE
NI
CU
ZN
GA
AS
SE
BR
RB
SR
Y

ZR
MO
PD
AG
CD
IN
SN
SB
BA
1A
HG
PB

[eNeoNoNoloNoNeNoNoNeNoNeoNoNeNoNeNeloNoNoNoNoN e NeoNeoNojeNol oo Nol e

UG/CM2

.5601+-
.9501+-
.0128+-
.5845+-
.4839+-
.3122+-
.7110+-
.1686+-
.0075+-
.0049+-
.0260+-
.0468+-
.0082+-
.0252+-
.0538+-
.0005+-
.0005+-
.0007+-
.0176+-
.0030+-
.0101+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0814+-
.0000+-
.0057+-
.0115+-
.0000+-
.0000+-
.0005+-
.1169+-

PROTOCOL: 6

[eNeNeNeoNoNoNoNoNeNeNeNeoNeoNoNe NoNeoNeNoNoBoleNolNo iNoho oo o R o e o)

306+-

.0840
.2925
.0125
.0428
.0297
.0174
.0367
.0090
.0021
.0009
.0019
.0532
.0009
.0016
.0030
.0006
.0066
.0005
.0012
.0010
.0013
.0015
.0060
.0039
.0039
.0050
.0086
.0080
.0125
.0222
.0422
0744
.0007
.0067

9.62 SQUARE CM

10 MICROGRAMS

UG/FILTER
5.388+- 0.808
18.760+- 2.814
0.123+- 0.120
5.623+- 0.412
4.655+- 0.286
3.003+- 0.167
6.840+- 0.353
1.622+- 0.087
0.072+- 0.020
0.047+- 0.009
0.250+- 0.018
10.070+- 0.512
0.079+- 0.009
0.242+- 0.015
0.518+- 0.029
0.005+- 0.006
0.005+- 0.063
0.007+- 0.005
0.169+- 0.012
0.029+- 0.010
0.097+- 0.013
0.000+- 0.014
0.000+- 0.058
0.000+- 0.038
0.000+- 0.038
0.000+- 0.048
0.783+- 0.083
0.000+- 0.077
0.055+- 0.120
0.111+- 0.214
0.000+- 0.406
0.000+- 0.716
0.005+- 0.007
1.125+- 0.064

[=NeReNoNoNoNoNeNeolNoNoNoleNeNeNeNaoNoNoNeNeNoRW e NeoNoNaol SN el ol o e W

.761+-
131+-
.040+-
.838+-
L9521 +-
.981+-
.235+-
.530+-
L0244
.015+-
.082+-
.291+-
.026+-
.079+-
.169+-
.002+-
.002+-
.002+-
.055+-
.009+-
.032+-
.000+-
.000+-
.000+-
.000+-
.000+-
.256+-
.000+-
.018+-
.036+-
.000+-
.000+-
.002+-
.368+-

PERCENT

[~NeNoNeoNoNoNeNeNoNoNeoNoeNaoNoeReNolaNoNoNoeNoNeNeNoNoNoNoNo NoNo e oo Nl

.270
.941
.039
.147
.106
.063
.137
.033
.007
.003
.007
.199
.003
.006
.011
.002
.021
.002
.004
.003
.004
.005
.019
.012
.012
.016
.028
.025
.039
.070
.133
.234
.002
.024



261/06

SAMPLE ID: 31
PARTICLE SIZE: F
ANALYSIS ID: MK945

EXPOSED AREA:
MASS OF DEPOSIT:

ELEMENT UG/CM2
AL 0.2652+-
SI 0.7312+-
P 0.0091+-
S 1.3253+-
CL 0.3881+-
K 0.2282+-
CA 0.3823+-
TI 0.0750+-
v 0.0129+-
CR 0.0054+-
MN 0.0412+-
FE 0.5556+-
NI 0.0125+-
CcuU 0.0653+-
ZN 0.1454+-
GA 0.0005+-
AS 0.0011+-
SE 0.0042+-
BR 0.0431+-
RB 0.0026+-
SR 0.0087+-
Y 0.0011+-
ZR 0.0067+-
MO 0.0000+-
PD 0.0020+-
AG 0.0000+-

~—CD 0.2183%-
IN 0.0000+-
SN 0.0079+-
SB 0.0000+-
BA 0.1572+-
LA 0.0000+-
HG 0.0000+-
PB 0.1949+-

PROTOCOL:

454+-

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

.0398
.1097
.0145
.0811
.0259
.0135
.0202
.0057
.0020
.0010
.0025
.0285
.0011
.0034
.0076
.0009
.0108
.0007
.0024
.0012
.0014
.0017
.0066
.0043
0044
.0056
.0147
.0090
.0155
.0286
L0477
.0825
.0008
.0106

6

HOOMROOONOOODOOOOOOOOHOOUVMOODOOWNWNONN

9.62 SQUARE CM
10 MICROGRAMS

Cc-28

UG/FILTER

.551+- 0.383
.034+- 1.055
.088+- 0.139
.749+- 0.780
.734+-  0.249
.195+- 0.130
.678+- 0.194
.722+- 0.055
.124+- 0.019
.052+- 0.010
.396+- 0.024
345+ 0.274
.120+- 0.011
.628+- 0.033
.399+- 0.073
.005+- 0.009
.011+- 0.104
.040+- 0.007
.415+- 0.023
.025+- 0.012
.084+- 0.013
.011+- 0.016
.064+- 0.063
.000+- 0.041
.019+- 0.042
.000+- 0.054
.100+- 0.141
.000+- 0.087
.076+- 0.149
.000+- 0.275
.512+- 0.459
.000+- 0.794
.000+- 0.008
.875+- 0.102

0000000000000 O0O0OO0O0OO0OOHOOOCOO0OO0OONOHO

.562+-
.549+-
.019+-
.808+-
.822+-
484+
.810+-
.159+-
.027+-
.011+-
.087+-
177+-
.026+-
.138+-
.308+-
.001+-
.002+-
.009+-
.091+-
.006+-
.018+-
.002+-
.014+-
.000+-
.004+-
.000+-
463+~
.000+-
.017+-
.000+-
.333+-
.000+-
.000+-
413+

PERCENT

0000000000000 0O0O00O00OOOOODOO0OO0DO0OOCOOO0O0O0O0O

.085
.235
.031
.183
.058
.031
.046
.013
.004
.002
.006
.066
.002
.008
.017
.002
.023
.001
.005
.003
.003
.004
.014
.009
.009
.012
.033
.019
.033
.061
.101
175
.002
.024




261/05

SAMPLE ID: 33
PARTICLE SIZE: F
ANALYSIS ID: ML302

EXPOSED AREA:

MASS OF DEPOSIT:

ELEMENT

AL
SI
P
S
CL
K
CA
TI
A
CR
MN
FE
NI
cu
ZN
- GA
AS
SE
BR
- RB
SR
- Y
- IR
MO
- PD
- -AG
CDh
~IN
SN
SB
BA
- LA
HG
PB

[=NeN-NeNeeNeNe N NoNoNeNeNoNoNeoNeNeNeNeNoNeNoNeNoNoNloNoNoNo N S NeNo e

UG/CM2

.2470+-
.7517+-
.0175+-
.3876+-
.4833+-
.2570+-
.3481+-
.0749+-
.0167+-
.0050+-
.0382+-
.5841+-
.0090+-
.0232+-
.1128+-
.0003+-
.0014+-
.0039+-
.0394+-
.0015+-
.0075+-
.0003+-
.0000+-
.0029+-
. 0000+-
.0000+-
.0000+-
.0000+-
.0056+-
.0000+-
.0873+-
.0000+-
.0000+-
.1858+-

PROTOCOL:

481+-

0.0371
0.1128
0.0143
0.0781
0.0284
0.0141
0.0184
0.0092
0.0036
0.0010
0.0032
0.0299
0.0009
0.0015
0.0060
0.0008
¢.0103
0.
0
0
0
0
0
0
0
0
0
c
0
0
0
0
0
0

0006

.0023
.0011
.0012
.0015
.0058
.0056
.0039
.0050
.0065
.0081
.0101
.0222
.0486
.0748
.0007
.0101

6

9.62 SQUARE CM

10 MICROGRAMS

-

HOOOOOOO0ODODOOOOOOOOOOHOOUOCOOWNH WO NN

UG/FILTER
.376+- 0.357
.231+- 1.085
.168+- 0.138
.349+- 0.751
.649+- 0.273
4724-  0.136
.3494-  0.177
.721+- 0.089
.161+- 0.035
.048+- 0.010
.367+- 0.031
.619+- 0.288
.087+- 0.009
.223+- 0.014
.085+- 0.058
.003+- 0.008
.013+- 0.099
.038+- 0.006
.379+- 0.022
.014+- 0.011
.072+- 0.012
.003+- 0.014
.000+- 0.056
.028+- 0.054
.000+- 0.038
.000+- 0.048
.000+- 0.063
.000+- 0.078
.054+- 0.097
.000+- 0.214
.840+- 0.468
.000+- 0.720
.000+- 0.007
.787+- 0.097

Cc-29

[=N~NeN-NeNo oo No o Ne N NoNe No No No No No NoNo Nl NoNoNoNoNollo Roll SN e NN

L4944+~
.503+-
.035+-
775+~
.967+-
.514+-
.696+-
.150+-
.033+-
.010+-
.076+-
.168+-
.018+-
.046+-
.226+-
.001+-
.003+-
.008+-
.079+-
.003+-
.015+-
.001+-
.000+-
.006+-
.000+-
.000+-
.000+-
.000+-
.011+-
.000+-
.175+-
.000+-
.000+-
.372+-

PERCENT

[=NeNeNoejoNeNeNo e Ne o Ne oo NoNeoNeNoeNoNoNoNeoNoNoNoloNoNoNoNoNeNo o)

.075
.228
.029
.167
.060
.030
.040
.019
.007
.002
.007
.065
.002
.003
.013
.002
.021
.001
.005
.002
.002
.003
.012
.011
.008
.010
.013
.016
.020
.044
.097
.150
.001
.022



261,06

SAMPLE ID: 35
PARTICLE SIZE: T
ANALYSIS ID: MK946

EXPOSED AREA:

MASS OF DEPOSIT:

ELEMENT

AL
SI
P

S

CL
K

CA
TI
v

CR
MN
FE
NI
CuU
ZN
GA
AS
SE
BR
RB
SR
Y

ZR
MO
PD
AG
CD
IN
SN
SB
BA
1A
HG
PB

OOOOOOOOOOOOOOOOOOOOOONOOOOHONI—'OU‘H

UG/CM2

.7395+-
.5543+-
.0151+-
L6458+~
.4279+-
. 9444+ -
.9308+-
.2561+-
.0163+-
.0158+-
.0770+-
.5986+-
.0193+-
.0497+-
.2010+-
.0010+-
.0038+-
.0043+-
.0593+-
.0050+-
.0267+-
.0000+-
.0065+-
.0013+-
.0000+-
.0000+-
.0000+-
.0000+-
.0114+-
.0065+-
.2242+-
.0000+-
.0023+-
.3304+-

PROTOCOL: 6

828+-

.2609
.8331
.0313
.1090
.1274
.0487
.0984
.0182
.0057
.0018
.0045
L1312
.0014
.0027
.0104
.0013
.0180
.0007
.0032
.0013
.0019
.0018
.0107
.0041
.0041
.0053
.0108
.0086
.0187
.0234
.0467
.1091
.0009
.0172

9.62 SQUARE CM

10 MICROGRAMS

UG/FILTER
16.734+- 2.510
53.432+- 8.014

0.145+- 0.301
15.833+- 1.049
23.356+- 1.226

9.085+- 0.468
18.574+- 0.947

2.464+- 0.175

0.157+- 0.055

0.152+- 0.017

0.741+- 0.043
24.999+- 1.262

0.186+- 0.013

0.478+- 0.026

1.934+- 0.100

0.010+- 0.013

0.037+- 0.173

0.041+- 0.007

0.570+- 0.031

0.048+- 0.013

0.257+- 0.018

0.000+- 0.017

0.063+- 0.103

0.013+- 0.039

0.000+- 0.039

0.000+- 0.051

0.000+- 0.104

0.000+- 0.083

0.110+- 0.180

0.063+- 0.225

2.157+- 0.449

0.000+- 1.050

0.022+- 0.009

3.178+- 0.165

L.021+-
.453+-
.018+-
.912+-
.821+-
.097+-
.243+-
.298+-
.019+-
.018+-
.089+-
.019+-
.022+-
.058+-
.234+-
.001+-
.004+-
.005+-
.069+-
.006+-
.031+-
.000+-
.008+-
.002+-
.000+-
.000+-
.000+-
.000+-
.013+-
.008+-
.260+-
.000+-
.003+-
.384+-

PERCENT

0000000000000 OO0OOO0OO0O0OOOO0OO0O0O00O0OO

.304
.971
.036
.129
.152
.058
.117
.021
.007
.002
.005
.157
.002
.003
.012
.002
.021
.001
.004
.002
.002
.002
.012
.005
.005
.006
.013
.010
.022
.027
.054
.127
.001
.021



261/05

SAMPLE ID: 37
PARTICLE SIZE: T
ANALYSIS ID: ML303

EXPOSED AREA:

MASS OF DEPOSIT:

ELEMENT

AL
SI
P

S

CL
K

cA
TI
v

CR
MN
FE
NI
Ccu
ZN
GA
AS
SE
BR
RB
SR
Y

ZR
MO
PD
AG
CD
IN
SN
SB
BA
LA
HG
PB

COO0OO0OO0CO0O0O0OO0CO00DO0ODOO0O0OO0O0OOOONOOOOHONKEFOWPK

UG/CM2

.6907+-
L1712+-
.0193+-
.7011+-
.1782+-
.9344+-
.9535+-
.2591+-
.0174+-
.0143+-
.0731+-
.6380+-
.0171+-
.0962+-
.2293+-
.0000+-
.0029+-
.0049+-
.0569+-
.0047+-
.0263+-
.0000+-
.0000+-
.0065+-
.0000+-
.0000+-
.0000+-
.0000+-
.0276+-
.0000+-
.1914+-
.0000+-
.0024+-
.3374+-

PROTOCOL: 6

[~ NeoNeoNeNeoNeoloNeNeNeNoNoNeoloNeNeNelloNeNe ool eNoNoNo N Ne e Neo oMo o ol

810+-

.2536
L7757
.0315
.1096
.1181
.0482
.0995
.0187
.0059
.0018
.0047
L1331
.0013
.0048
.0118
.0013
.0184
.0007
.0031
.0013
.0019
.0019
.0122
.0092
.0043
.0056
.0073
.0089
.0187
.0247
.0485
.0819
.0010
.0176

9.62 SQUARE CM
10 MICROGRAMS

UG/FILTER

=
(o))

.265+-
L747+-
.186+-
.365+-
.954+-
.989+-
.793+-
L493+-
.167+-
.138+-
.703+-
.378+4-
.165+-
.925+-
.206+-
.000+-
.028+-
.047+-
.547+-
.045+-
.253+-
.000+-
.000+-
.063+-
.000+-
.000+-
.000+-
.000+-
.266+-
.000+-
.841+-
.000+-
.023+-
.246+-

=N
® oo MO0

WOOHOOOOQOQOOOOOODOOO0OOONOOWUWMOOON

[~ NeNeoNoNoNoNoNoNoNoNeNoNoNeNoNeNeNoNoNoNoNol NoleNoNeNo el i oo NV

.440
.462
.303
.054
.136
464
.957
.180
.057
.017
-045
.280
.013
.046
.114
.013
.177
.007
.030
.013
.018
.018
.117
.089
.04l
.054
.070
.086
.180
.238
.467
.788
.010
.169

QOO0 OCO0OOCOO0OO0OCOO0DO0OOO0COOO0OOCOO0OOCWOOOONMKHENMOON

.008+-
. 142+-
.023+-
.020+-
.587+-
.110+-
.320+-
.308+-
L021+-
L017+-
.087+-
133+
.020+-
114+-
.272+-
.000+-
.003+-
.006+-
.068+-
.006+-
.031+-
.000+-
.000+-
.008+-
.000+-
.000+-
.000+-
.000+-
.033+-
.000+-
.227+-
.000+-
.003+-
.401+-

PERCENT

oNeleNoNeNoNoNoNoNeReNoNaoNoNoNReloNoNeoNoNoNoNoRo o NoioNo oo N No o o)

.302
.924
.037
.133
.144
.059
.122
.023
.007
.002
.006
.163
.002
.006
.014
.002
.022
.001
.004
.002
.002
.002
.014
.011
.005
.007
.009
.011
.022
.029
.058
.097
.001
.021



261,06

SAMPLE ID:
PARTICLE SIZE: F
ANALYSIS ID: MK947

EXPOSED AREA:

54

MASS OF DEPOSIT:

ELEMENT

0000000 CO000O00000O000CO000OO0O0OO0OOO0OOHOOO0O

UG/CM2

.2236+-
.7115+-
.0025+-
.2660+-
.0622+-
.1537+-
.3274+4-
.0572+-
.0048+-
.0059+-
.0163+-
.4269+-
.0036+-
.0696+-
.0943+-
.0000+-
.0000+-
.0023+-
.0170+-
.0021+-
.0061+-
.0000+-
.0000+-
.0044+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0007+-
.0747+-

PROTOCOL:

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

380+-

.0335
.1067
.0103
.0691
.0085
.0090
L0174
.0034
.0011
.0009
.0014
.0221
.0008
.0036
.0051
.0006
.0045
.0006
.0013
.0011
.0014
.0017
.0069
.0070
.0045
.0058
.0077
.0096
.0117
.0258
.0484
.0874
.0009
.0050

0000000000000 O00O0O0OCO0OO0,PROOOCOWHONOON

6

9.62 SQUARE CM
10 MICROGRAMS

UG/FILTER

.151+-
.845+-
.024+-
.179+-
.598+-
479+
.150+-

.550+-

.046+-
.057+-

.157+-
.107+-
.035+-
.670+-
.907+-
.000+-
.000+-
.022+-
.164+-
.020+-
.059+-
.000+-

.000+-
.042+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.007+-
L719+-

0000000000000 00O00O00O0O0O0O0OO0DO0OO0OOO0OHO

.322
.026
.099
.665
.082
.087
.167
.033
.011
.009
.013
.213
.008
.035
.049
.006
.043
.006°
.013
.011
.013
.016
.066
.067
.043
.056
.074
.092
.113
.248
.466
.841
.009
.048

OOOOOOOOOOOOOOOOOOOOOOI—‘OOOOOOODJOHO

.566+-
.801+-
.006+-
.205+-
.157+-
.389+-
.829+-
.145+-
.012+-
.015+-
.041+-
.081+-
.009+-
.176+-
.239+-
.000+-
.000+-
.006+-
.043+-
.005+-
.015+-
.000+-
.000+-
.011+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.002+-
.189+-

PERCENT

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

.086
.274
.026
.194
.022
.025
.049
.009
.003
.002
.004
.063
.002
.010
.014
.002
.011
.002
.003
.003
.004
.004
.017
.018
.011
.015
.019
.024
.030
.065
.123
.221
.002
.014



261/05 PROTOCOL: 6

SAMPLE ID: 55
PARTICLE SIZE: F
ANALYSIS ID: ML305

EXPOSED AREA: 9.62 SQUARE CM

MASS OF DEPOSIT: 358+- 10 MICROGRAMS

ELEMENT UG/CM2 UG/FILTER PERCENT
AL 0.2146+- 0.0322 2.064+- 0.310 0.577+- 0.088
SI 0.6508+- 0.0976 6.261+- 0.939 1.749+- 0.267
P 0.0111+- 0.0100 0.107+- 0.096 0.030+- 0.027
S 1.2309+- 0.0669 11.841+- 0.644 3.308+- 0.202
CL 0.0632+- 0.0077 0.608+- 0.074 0.170+- 0.021
K 0.1492+- 0.0088 1.435+- 0.085 0.401+- 0.026
CA 0.2868+- 0.0153 2.759+- 0.147 0.771+- 0.046
TI 0.0559+- 0.0034 0.538+- 0.033 0.150+- 0.010
v 0.0034+- 0.0010 0.033+- 0.010 0.009+- 0.003
CR 0.0061+- 0.0007 0.059+- 0.007 0.016+- 0.002
MN 0.0159+- 0.0012 0.153+- 0.012 0.043+- 0.003
FE 0.4015+- 0.0208 3.862+- 0.200 1.079+- 0.063
NI 0.0095+- 0.0009 0.091+- 0.009 0.026+- 0.003
Ccu 0.1369+- 0.0067 1.317+- 0.064 0.368+- 0.021
N 0.1281+- 0.0068 1.232+- 0.065 0.344+- 0.021

-~ GA ¢.0003+- 0.0005 0.003+- 0.005 0.001+- 0.001
AS 0.0008+- 0.0040 0.008+- 0.038 0.002+- 0.011
SE 0.0023+- 0.0005 0.022+- 0.005 0.006+- 0.001
BR 0.0154+- 0.0011 0.148+- 0.011 0.041+- 0.003

- RB 0.0017+- 0.0008 0.016+- 0.008 0.005+- 0.002
SR 0.0052+- 0.0010 0.050+- 0.010 0.014+- 0.003

Y 0.0000+- 0.0012 0.000+- 0.012 0.000+- 0.003
ZR 0.0000+- 0.0050 0.000+- 0.048 0.000+- 0.013
MO 0.0000+- 0.0033 0.000+- 0.032 0.000+- 0.009
PD 0.0000+- 0.0034 0.000+- 0.033 0.000+- 0.009

~ AG 0.0000+- 0.0042 0.000+- 0.040 0.000+- 0.011
CcD 0.0225+- 0.0063 0.216+- 0.061 0.060+- 0.017

-~ IN 0.0000+- 0.0070 0.000+- 0.067 0.000+- 0.019
SN 0.0046+- 0.0128 0.044+- 0.123 0.012+- 0.034
SB 0.0000+- 0.0191 0.000+- 0.184 0.000+- 0.051
BA 0.0000+- 0.0358 0.000+- 0.344 0.000+- 0.096

- LA 0.0000+- 0.0646 0.000+- 0.621 0.000+- 0.174
HG 0.0004+- 0.0006 0.004+- 0.006 0.001+- 0.002
PB 0.0663+- 0.0042 0.638+- 0.040 0.178+- 0.012



261,06

SAMPLE ID: 58
PARTICLE SIZE: T
ANALYSIS ID: MK948

EXPOSED AREA:

MASS OF DEPOSIT:

ELEMENT

AL
SI
P

S

CL
K

CA
TI
v

CR
MN
FE
NI
Cu
ZN
GA
AS
SE
BR
RB
SR
Y

ZR
MO
PD
AG
CD
IN
SN
SB
BA
LA
HG
PB

CO0O0O0O0OO00O0O0O0O0O0OO0O0O0O0DO0O0O0OOHOOOOHOOROWO

UG/CM2

.9944+-
.3220+-
.0083+-
.4660+-
.2317+-
.5061+-
.2293+-
.2289+-
.0076+-
.0165+-
.0343+-
.4926+-
.0087+-
.0441+-
.1015+-
.0010+-
.0004+-
.0025+-
.0253+-
.0027+-
.0151+-
.0017+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0066+-
.0000+-
.0222+-
.0000+-
.0016+-
.1216+-

PROTOCOL.:

0000000000000 O0O0OO0OO0DO0DO0ODO0DO0ODODO0OO0OO0DO0OO0OO0OO0O0

541+-

.1492
.4983
.0189
.0894
.0189
.0267
.0629
.0120
.0026
.0015
.0024
.0756
.0009
.0024
.0054
.0007
.0069
.0006
.0016
.0011
.0015
.0016
.0067
.0049
.0042
.0054
.0072
.0088
.0109
.0242
.0533
.0808
.0008
.0071

0000000000000 OOOOO0OFLRrOOCONMNMHMENMPOKHYV

6

9.62 SQUARE CM
10 MICROGRAMS

UG/FILTER

.566+-
.958+-
.080+-
.103+-
.229+-
.869+-
.826+-
.202+-
L073+-
.159+-
.330+-
.359+-
.084+-
La24+-
.976+-
.010+-
.004+-
.024+-
L243+-
.026+-
.145+-
.016+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.063+-
.000+-
L214+-
.000+-
.015+-
.170+-

0000000000000 O0OO0O0ODO0OO0O0O0O0DOO0OO0OOOO0OO0CO &+

.435
.794
.182
.860
.182
.257
.605
.115
.025
.014
.023
727
.009
.023
.052
.007
.066
.006
.015
.011
.014
.015
.064
.047
.040
.052
.069
.085
.105
.233
.513
777
.008
.068

0000000000000 OODO0OOO0OO0O0OO0OONMNODOOONODONMO LK

.768+-
.907+-
.015+-
.607+-
412+4-
.900+-
.186+-
L407+-
.01l4+-
.029+-
.061+-
.654+-
.015+-
.078+-
.180+-
.002+-
.001+-
.004+-
.045+-
.005+-
027+-
.003+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.012+-
.000+-
.039+-
.000+-
.003+-
.216+-

PERCENT

e X=ReR=ReXe R R-RoR=X= X R=NeNeoNeo NN NeNoloNo Neo oo ool oo el e Ne

.267
.893
.034
.166
.034
.050
.119
.023
.005
.003
.004
.143
.002
.005
.010
.001
.012
.001
.003
.002
.003
.003
.012
.009
.007
.010
.013
.016
.019
.043
.095
.144
.001
.013



261,05

SAMPLE ID: 60
PARTICLE SIZE: T
ANALYSIS ID: ML306

EXPOSED AREA:

MASS OF DEPOSIT:

ELEMENT

AL
SI
P

S

CL
K

CcA
TI
AY

CR
MN
FE
NI
Ccu
ZN
GA
AS
SE
BR
RB
SR
Y

ZR
MO
PD
AG
CD
IN
SN
SB
BA
1A
HG
PB

CO0O0O0O0OOCOOOOOCOCOOOODOOOOOOHFODOOCOHOOHFHOWO

UG/CM2

.9205+-
.0610+-
.0134+-
.4022+-
.2936+-
.4863+-
.2087+-
.2292+-
.0080+-
.0166+-
.0315+-
.5072+-
.0085+-
.0468+-
.1037+-
.0008+-
.0012+-
.0025+-
.0237+-
.0031+-
.0152+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0000+-
.0052+-
.0000+-
.0000+-
.0000+-
.0013+-
.1205+-

PROTOGOL:

CO0OO0O0OO00OCOOOOLOCLOLOOO0OOO0OO0OOLOOOOOOOCO0OOOCOO0OO

500+-

.1381
.4592
.0185
.0864
.0217
.0257
.0618
.0120
.0027
.0014
.0023
.0763
.0008
.0025
.0055
.0007
.0068
.0005
.0015
.0009
.0014
.0014
.0055
.0035
.0035
. 0046
. 0060
.0073
.0090
.0200
.0382
.0675
.0007
.0068

6

9.62 SQUARE CM

10 MICROGRAMS

OO0 O0OOOOOOCODOOOODOOOOOOOHFOCOONHPEFENWOVC®

UG/FILTER

.855+- 1.329
J447+- 4418
.129+- 0.178
.489+- 0.831
.824+- 0.209
.678+- 0.247
.628+- 0.595
.205+- 0.115
.077+- 0.026
.160+- 0.013
.303+- 0.022
.499+-  0.734
.082+- 0.008
.450+- 0.024
.998+- 0.053
.008+- 0.007
.012+- 0.065
.024+- 0.005
.228+- 0.014
.030+- 0.009
.146+- 0.013
.000+- 0.013
.000+- 0.053
.000+- 0.034
.000+- 0.034
.000+- 0.044
.000+- 0.058
.000+- 0.070
.050+- 0.087
.000+- 0.192
.000+- 0.367
.000+- 0.649
.013+- 0.007
.159+- 0.065

CO0O0O0O0OO0O0OO0OOOO0ODO0OOOO0OO0O0OOOONOOOONOONMNMO UL

L771+-
.889+-
.026+-
.698+-
.565+-
.936+-
.326+-
LA41+-
.015+-
.032+-
.061+-
.900+-
.016+-
.090+-
.200+-
.002+-
.002+-
.005+-
.046+-
.006+-
.029+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.000+-
.010+-
.000+-
.000+-
.000+-
.003+-
.232+-

PERCENT

[eReoRNeRoNoloResRolcNoNeNoNoNoNoNoNeolloNe oo No e No o jeNeoNo o oo o o]

.268
.891
.036
.175
.043
.053
.128
.025
.005
.003
.005
.158
.002
.005
.011
.001
.013
.001
.003
.002
.003
.003
.011
.007
.007
.009
.012
.014
.017
.038
.073
.130
.001
.014



DRI XRF DATA




5625 Fox Avenue
DESERT RESEARCH_INSTITUTE PO.OBoxbezgg

‘ University of Nevada System Reno, Nevada 89506

(702) 677-3108
Energy and Environmental Engineering Center

January 27, 1989

Mr. Eric Fujita

California Air Resources Board
Research Division

P.0. Box 2815

Sacramento, CA 95812

Dear Eric:

Enclosed are the results of DRI’'s x-ray fluorescence (XRF) analysis of the SCAQS
intercomparison study samples. I have also enclosed the results of the thin film
standards analyzed by XRF as part of the Denver Brown Cloud laboratory audit.
A total of nine SCAQS ambient samples, including three field blanks, and ten thin
film standards were analyzed.

Elemental concentrations in ug/cm? for the SCAQS samples are listed in Table 1.
Three of the samples are field blanks as indicated by the ’'bl’ flag on the data
printout. We originally intended to use these field blanks for background
subtraction but their elemental concentrations were too high. We found visible
brass shavings on filters taken with the SCAQS sampler in the San Joaquin Valley
study. AeroVironment traced these to a brass fitting. The copper, iron, and
zinc concentrations on the blanks may be due to the filter holder system. A set
of Teflon laboratory blanks was used for blank subtraction instead, and results
are reported for the field blanks as well as the three PM, s and three PMj,
samples. Note that all of the PM, s and PM,, samples have an ‘il’ flag, which
indicates the deposit is not uniform. The enclosed disk contains file SQCON.WKI,
which is a Lotus 1-2-3 file of the XRF results for the SCAQS samples.

Al, Si, P, Cl, K and Ca values for PM,, samples have been adjusted for large
particle self-absorption using the theoretical formulation of Tom Dzubay. This
adjustment is a function of particle size distribution and composition. Since
the actual particle size distribution and composition is unknown, the uncertainty
of this adjustment is on the order of +- 25%. The large particle absorption
coefficients used are listed in Table 2. The correction is made by:

True Conc. = Measured Conc. / A

where True Conc. is the value reported and A is the large particle absorption
coefficient.

C-36
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Mr. Eric Fujita
California Air Resources Board
Page 2

XRF analysis results of the Denver thin film standards are given in Table 3.

Absorption corrections are required and have been made for these thin film

samples and are listed in the table along with the corrected concentrations in
2

pg/cn?.

Please call me at (702)677-3181 if you have any questions about the results.

Sincerely,
g
Aoy ;.
N A e .
LA — ~'5/vagu«x
Clifton A. Frazier
Assistant Research Chemist

cc: J. Chow
J. Watson

file: 8909/XRF



Table 1
ARB SCAQS XRF Intercomparison Sample Data Summary
Sample ID: ML304 Size: N/A Flag: b1

Species ug/cm2
Conc. +- Unc.

Al 0.0269 0.0060
Si 0.1070 0.0040
P 0.0000  0.0046
S 0.0323 0.0017
cl 0.0179  0.0031
K 0.0173  0.0021
ca 0.0342 0.0021
Ti 0.0060 0.0238
Vv 0.0008 0.0097
cr 0.0000 0.0023
Mn 0.0010 0.0018
Fe 0.0856 0.0013
Co 0.0004 0.0017
Ni 0.0007  0.0009
Cu 0.0023 0.0005
Zn 0.0040  0.0005
Ga 0.0000 0.0030
As 0.0001 0.0030
Se 0.0000 0.0016
Br 0.0000 0.0013
Rb 0.0000 0.0015
Sr 0.0000 0.0018
Y 0.0000 0.0022
Zr 0.0000 0.0028
Mo 0.0000 0.0049
Pd 0.0000 0.0091
Ag 0.0026 0.0109
cd 0.0000 0.0114
I'n 0.0000 0.0136
Sn 0.0000 0.0183
Sb 0.0034 0.0213
Ba 0.0074 0.0728
La 0.0000 0.0843
Hg 0.0000 0.0056
Pb 0.0000 0.0046



Table 1 (continued)
ARB SCAQS XRF Intercomparison Sample Data Summary
Sample |1D: ML307 Size: N/A Flag: b1

Species ug/cm2
Conc. +- Unc.

Al 0.0071 0.0131
Si 0.0000 0.0066
P 0.0019 0.0036
S 0.0000 0.0034
Cl 0.0077 0.0024
K 0.0033 0.0046
Ca 0.0000 0.0038%
TI 0.0022 0.0204
\ 0.0007 0.0083
Cr 0.0011 0.0020
Mn 0.0014 0.0015
Fe 0.0024 0.0005
Co 0.0000 0.0009
Ni 0.0006 0.0007
.Cu 0.0174 0.0006
Zn 0.0106 0.0005
Ga 0.0000 0.0026
As 0.0002 0.0024
Se 0.0004 0.0013
Br 0.0004 0.0010
Rb 0.0000 0.0012
Sr 0.0003 0.0014
Y 0.0000 0.0017
Zr 0.0000 0.0023
Mo 0.0000 0.0039
Pd 0.0003 0.0078
Ag 0.0035 0.0093
Cd 0.0000 0.0093
In 0.0002 0.0118
Sn 0.0000 0.0155
Sb 0.0000 0.0179
Ba 0.0000 0.0627
La 0.0036 0.0740
Hg 0.0026 0.0045
Pb 0.0000 0.0037




Table 1 (continued)
ARB SCAQS XRF Intercomparison Sample Data Summary
Sample [D: MKS50 Size: N/A Flag: b1

Species ug/cm2
Conc. +- Unc.

Al 0.0069 0.0136
S| 0.0012 0.0070
P 0.0015 0.0035
S 0.0021 0.0033
Cli 0.0070 0.0073
K 0.0029 0.0046
Ca 0.0049 0.0014
Ti 0.0020 0.0203
A 0.0004 0.0083
Cr 0.0019 0.0020
Mn 0.0014 0.0015
Fe 0.0081 0.0005
Co 0.0006 0.0008
NI 0.0007 0.0002
Cu 0.0013 0.0004
Zn 0.0006 0.0011
Ga 0.0000 0.0026
As 0.0002 0.0024
Se 0.0004 0.0012
Br 0.0001 0.0010
Rb ¢.0010 0.0012
Sr 0.0001 0.0014
Y 0.0004 0.0017
Zr 0.0005 0.0022
Mo 0.0012 0.0038
Pd 0.0004 0.00786
Ag 0.0042 0.0082
Cd 0.0018 0.0097
In 0.0005 0.01186
Sn 0.0000 0.01563
Sb 0.0000 0.0178
Ba 0.0000 0.0623
La C.0021 0.0733
Hg 0.0023 0.0044
Pb 0.0000 0.0036



Table 1 (continued)
ARB SCAQS XRF Intercomparison Sample Data Summary
Sample ID: ML300 Size: PM 2.5 Flag: i1

Species ug/cm2
Conc. +- Unc.

Al 0.1192  0.0081
Si 0.4267 0.0062
P 0.0065 0.0182
s 0.4273  0.0045
cl 0.0500 0.0037
K 0.0871  0.0031
ca 0.1708 0.0034
Ti 0.0431 0.0075
v 0.0061 0.0093
cr 0.0027 0.0008
Mn 0.0129  0.0008
Fe 0.2490 0.0021
Co 0.0002 0.0039
Ni 0.0037 0.0003
Cu 0.0079 0.0005
Zn 0.0210 0.0006
Ga 0.0000 0.0030
As 0.0001 0.0135
Se 0.0007 0.0014
Br 0.0104 0.0005
Rb 0.0000 0.0015
Sr 0.0029 0.0006
% 0.0004 0.0021
zr 0.0021 0.0026
Mo 0.0000 0.0043
Pd 0.0004 0.0084
Ag 0.0034 0.0100
cd 0.0011 0.0105
I'n 0.0033 0.0128
Sn 0.0010 0.0169
Sb 0.0000 0.0193
Ba 0.0165 0.0678
La 0.0000 0.0781
Hg 0.0000 0.0048
Pb 0.0824  0.0021

C-41



Table 1 (continued)
ARB SCAQS XRF Intercomparison Sample Data Summary
Sample ID: ML301 Size: PM 10 Flag: i1

Species ug/cm2
Conc. +- Unc.

Al 0.8846 0.2611
Si 2.7660 0.8647
P 0.0000 0.0379
S 0.5130 0.0054
cl 0.3313  0.0951
K 0.2864 0.0554
ca 0.6467 0.1040
Ti 0.1062 0.0077
v 0.0077 0.0100
cr 0.0064 0.0008
Mn 0.0227 0.0011
Fe 0.7511  0.0036
Co 0.0003 0.0111
NI 0.0053 0.0004
Cu 0.0184  0.0006
Zn 0.0375 0.0007
Ga 0.0000 0.0031
As 0.0007 0.0173
Se 0.0001 0.0014
Br 0.0133  0.0006
Rb 0.0007 0.0015
Sr 0.0062 0.0006
Y 0.0000 0.0021
zr 0.0022 0.0025
Mo 0.0008 0.0041
Pd 0.0021 0.0082
Ag 0.0000 0.0095
cd 0.0023 0.0104
In 0.0002 0.0123
sn 0.0022 0.0164
Sb 0.0108 0.0193
Ba 0.0420 0.0664
La 0.0000 0.0761
Hg 0.0016 0.0048
Pb 0.1073 0.0022



Table 1 (continued)
ARB SCAQS XRF Intercomparison Sample Data Summary
Sample ID: MK945 Size: PM 2.5 Flag: i1

Species ug/cm2
Conc. +- Unc.

Al 0.1798 0.0109
Sl 0.7400 0.0084
P 0.0004 0.0544
S 1.3382 0.0088
(oF 0.1114 0.0050
K 0.1810 0.0064
Ca 0.3174 0.0046
TI 0.0443 0.0086
v 0.0117 0.0120
cr 0.0069 0.000°9
Mn 0.0388 0.0012
Fe 0.4618 0.0029
Co 0.0006 0.00869
NI 0.0102 0.0004
Cu 0.0556 0.0008
Zn 0.1276 0.0011
Ga 0.0000 0.0037
As 0.0069 0.0321
Se 0.0023 0.0005
Br 0.0335 0.0009
Rb 0.0008 0.0020
Sr 0.0078 0.0006
Y 0.0003 0.0027
Zr 0.0001 0.0027
Mo 0.0017 0.0044°
Pd 0.0032 0.0087
Ag 0.0032 0.0102
Cd 0.1997 0.00589
In 0.0000 0.0128
Sn 0.0250 0.0060
Sb 0.00186 0.0231
Ba 0.1614 0.0237
La 0.0148 0.0798
Hg 0.0000 0.0051
Pb 0.2019 o

.0028



Table 1 (continued)
ARB SCAQS XRF Intercomparison Sample Data Summary
Sample ID: MKZ946 Size: PM 10 Flag: i1

Species ug/cm2
Conc. +- Unc.

Al 2.9961 0.8801
Si 8.1848  2.5580
P 0.0359 0.1067
S 1.4992  0.0125
cl 0.6483 0.1857
K 0.9850 0.1898
ca 2.0488 0.3291
T 0.2044 0.0113
Vv 0.0229 0.0051
cr 0.0175 0.0012
Mn 0.0719  0.0023
Fe 2.2412  0.0062
Co 0.0000 0.0326
Ni 0.0159 0.0006
cu 0.0457 0.0008
Zn 0.1749 0.0013
Ga 0.0000 0.0047
As 0.0019 0.0539
Se 0.0036 0.0006
Br 0.0491 0.0011
Rb 0.0037 0.0008
Sr 0.0252 0.0007
Y 0.0007 0.0036
Zr 0.0045 0.0010
Mo 0.0042  0.0042
Pd 0.0039 0.0087
Ag 0.0060 0.0102
cd 0.0078 0.0110
In 0.0000 0.0125
sn 0.0187 0.0059
Sb 0.0138  0.0201
Ba 0.2300 0.0238
La 0.0000 0.0781
Hg 0.0045 0.0053
Pb 0.3426 0.0034



ARB SCAQS XRF

Sample

Table

ID: MK947

Species

Al
Si
P
S
(of
K
Ca
TI
\"
Cr
Mn
Fe
Co
NI
Cu
Zn
Ga
As
Se
Br
Rb
Sr
Y
Zr
Mo
Pd
Ag
Cd |
In
Sn
Sb
Ba
La
Hg
Pb

1 (continued)

Slize:

ug

conc.

000000000000 0000Q000000OO0O00DO0O00DO00O00O0O0O—+000

C-45

.2284
.7332
.0104
.2223
. 0464
. 1246
.2573
. 0503
.0052
. 0059
.0146
.3589
. 0007
.0036
.05877
.0799
.0000
.0019
.0010
.0128
. 0004
.0033
. 0000
.0008
. 0000
. 0003
.0027
. 0026
. 0000
. 0000
.0046
.0228
.0275
.0008
.0650

PM 2.

/cm2

5

+- Unc.

0000000000000 O0DO00OO0OO0DO0DO0ODO0OODOO0OO0DO0DO0O0DODODOOOO

.0103
.0078
.0497
. 0062
.0038
.0036
. 0041
.0077
.0096
. 0008
.0008
.0025
.0055
.0003
. 0009
.000¢9
.0031
.0109
.0015
. 0006
.0016
. 0006
. 0021
. 0027
. 0045
.0086
.0102
.0109
L0127
.0172
. 0201
. 0694
.0808
.0052
.0020

Flag:

Intercomparison Sample Data Summary

i1




Tabie 1 (continued)
ARB SCAQS XRF Intercomparison Sample Data Summary
Sampie ID: MK948 Slze: PM 10 Flag: i1

Species ug/cm2
Conc. +- Unc.

Al 1.8924 0.5564
St 5.3481 1.68715
P 0.0329 0.1006
S 1.4213 0.0076
Cl 0.1556 0.0450
K 0.4644 0.0897
Ca 1.1664 0.1874
Ti 0.1804 0.0081
A 0.0084 0.0111
Cr 0.0146 0.0010
Mn 0.0316 0.0014
Fe 1.1496 0.0044
Co 0.0013 0.0169
NI 0.00867 0.0004
Cu 0.0359 0.0007
Zn 0.0819 0.000s
Ga 0.0000 0.0033
As 0.0000 0.0211
Se 0.0019 0.0005
Br 0.0208 C.0007
Rb 0.0022 C.0006
Sr 0.0131 0.0006
Y 0.0000 0.0023
Zr C.0064 0.0008
Mo 0.0000 0.0043
Pd 0.0000 0.0082
Ag 0.0000 0.0097
Cd 0.0050 0.0106
In 0.0010 0.0125
Sn 0.0086 0.0169
Sb 0.0000 0.0192
Ba 0.0598 0.0677
La 0.0239 0.0778
Hg 0.0030 0.0051
Pb 0.1315 0.0024



Table 2

Coarse Particle XRF Absorption Coefficients

Element Absorption Coefficient
Al 0.41 +- 0.12
Si 0.48 +- 0.15
P 0.58 +- 0.24
Ccl 0.70 +- 0.20
K 0.78 +- 0.15
Ca 0.81 +- 0.13




Table 3

Denver XRF Intercomparison Sample Data Summary
for Thin Film Standards

(Concentrations in ug/cm?)

Standard and Surface Absorption Corrected
Element Equiv. Coefficient Concentration®
Conc.? Conc. +- Unc.

NBS 1832-1417

Al 10.80 0.769 14.04 0.18
Si 26.07 0.788 33.08 0.06
Ca 19.20 0.944 20.34 0.04
v 4.99 0.975 5.12 0.02
Mn 4.83 0.981 4.92 0.02
Co 1.01 0.985 1.03 0.01
Cu 2.59 0.988 2.62 0.01
NBS 1833-977
Si 25.11 0.792 31.70 0.06
K 14.92 0.920 16.22 0.04
Ti 13.13 0.961 13.66 0.04
Fe 14.00 0.977 14.33 0.02
Zn 3.86 0.984 3.92 0.01
Pb 16.95 0.992 17.09 0.03
MicroMatter
2928 Al 16.26 0.977 16.64 0.07
2929 Si 8.88 0.979 9.07 0.04
2932 K 2.42 0.994 2.43 0.02
2931 ca- 11.70 1.000 11.70 0.04
2933 v 14.39 1.000 14.39 0.03
2934 Fe 12.75 1.000 12.75 0.02
2930 Cu 36.26 1.000 36.26 0.03
2935 Pb 8.95 1.000 8.95 0.02
a) Raw measured concentration.
b) Concentration corrected for x-ray absorption within the thin film
standard.
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Table 1. Masses of Elements on CARB Samples (ng)

Ele-
ment ML-300 ML-301 ML-304&4 ML-307 MK-945
Na 2830 £ 150 7600 + 400 1100 + 60 360 * 20 6100 * 300
Mg 2400 = 450
Al 1500 + 250 4500 * 450 1100 * 110 290 + 30 2150 £ 220
Ccl 890 * 130 2400 * 300 985 * 180 520 % 85 1960 + 240
K 2120 = 210 600 * 100 2300 * 225
Ca 2300 = 600
Sc 0.41 = 0.03 0.93 + 0.05 0.28 £+ 0.03 0.22 £ 0.03 0.43 = 0.03
Ti 310 = 165 840 + 145 200 % 100
v 23.1 £ 1.8 28.7 + 1.8 5.35 + 0.55 2.42 + 0.27 69 + 4
Cr 33 £ 4 50 5 12.7 3.5 56 * 5
Mn 139 7.5 194 * 11 19.7 2.2 5.9 £ 1.4 33.5 £ 1.8
Fe 2950 =+ 280 6700 = 450 1800 % 250 810 * 215 4350 * 350
Co 18.9 £+ 1.0 19.8+ 1.1 16.4 * 0.9 15.1 0.8 16.4 0.9
Cu 330 + 140 139 + 26 450 * 70
Zn 520 * 30 300 20 205 % 25 900 * 50
As 4.7 + 0.6 6.0+ 0.6 1.0 £ 0.17 26.5 % 1.9
Se 21.7 * 2.8
Br 76 % 8 104 + 10 10 + 1 3.4 % 0.5 255 * 25
Sb 21.2 ¢+ 1.1 31.5+ 1.6 1.71 £ 0.15 0.40 £ 0.07 51 3
La 2.7 0.2 4.7+ 0.3 0.68 £ 0.08 0.19 £+ 0.04 6.3 0.4
Sm 0.22 £ 0.03 0.40 £ 0.03 0.081 + 0.018 0.31  0.03
MK-946 MK-947 MK-948 MK-950 LABBLK
Na 20300 * 1035 3200 £ 200 10000 * 500 385 + 20 400 * 20
Mg 7500 + 1100 2950 = 1250
Al 10000 #* 1000 2700 £ 300 6800 + 700 415 * 45 4600 * 500
Cl 4400 + 500 1030 + 150 1500 + 250 710 + 100 692 * 103
K 5100 £ 500 1500 + 210 3000 * 400
Ca 10000 £ 1500 1330 + 470 5900 + 1000
Sc 2.02 £+ 0.11 0.54 £ 0.04 1.41 + 0.08 0.209 + 0.023 0.171 * 0.025
Ti 690 + 190 410 + 100 1000 * 165 200 % 100
v 88 + 5 1.5+ 1.2 31.7 # 2.0 2.9 £ 0.3 2.3 0.3
Cr 78 6 44 * 4 85 6 15.9 3.7 6.4 4.2
Mn 520 * 25 132 = 8 210 12 6.2 1.2 10.4 * 1.4
Fe 14000 + 750 3520 = 330 8700 * 600 1130 230
Co 19 * 1 16.9 £+ 0.9 20.2 £ 1.1 13.9 *+ 0.7 14.3 % 0.8
Cu 770 £ 120 1220 £ 140 380 % 80
Zn 1170 * 60 795 45 400 + 90 141 * 24 160 * 24
As 42 + 3 5.5 % 0.5 8.5 ¢ 0.7
Se 29 = 4 14.2 & 4.0 20 = 4
Br 380 * 40 107 * 11 140 * 15 4.0 + 0.5 3.8+ 0.5
Sb 86 * 4 10.9 £ 0.6 19.6 * 1.1 8.8 £ 1.5 0.22 + 0.08
La 20 1 5.6 £ 0.3 11.1 * 0.6 0.16 £+ 0.04 0.44 * 0.09
Sm 0.95 £ 0.06 0.42 £ 0.03 0.85 + 0.05
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DATA FROM INTERCOMPARISON OF
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B TIAGR 12: dvdracarden Cawsgarisan THIRE

i-Haxene i) i 1,3 R .8 L6 .0 3
E-I-Butane 1.1 1.3 .3 .9 1.3 1.4 1.3 i 2
g dif-1-Pentene .8 7 .0 .7 .3 .8 .8 A L i
1e3-Rutadiene 1.2 A .4
a  i-Octene .3 &
o t-2-Butene .7 R 8 A .7 .7 9 .8 .7 § i .8
c-2-3utene 7 .9 A 3 .7 .7 s .7 .7 .7 s 7
o o-I-Pentene .7 .a 1.4 o3 .7 .7 ) 7 7 .4
i I#-1-Fentene L4 L3 .3 1.2 - x| .3 3
JH-2-Peqtene s b
i *-I-Hexene L8 .8
3 {yclapentene i .8 .6 .7 .9 ) A o3
2 o-2-Hexene .2 .2 o .4 L
G ¢-I-Octene .2 2
3 t-3N-2-Fentene .2 2
a Toluene 37.7 43,0 44,9 2.8 4.1 45.7 41.9 3é.8 37.3 37.3 38.1 6.9
a p- & p-Xviene 3.1 2.1 25.1 3.4 7.6 2.8 5.0 2.8 22.4 2.4 22.7 3.4
i denzene 14,3 18,2 15,8 15.4 14.4 15,5 18,0 14,0 13.3 14,1 i4. 14,1
a a-Yvilene 8.7 9.9 3.5 i1.? 9.4 16.7 9.2 8.4 8.4 2.4 8.¢ 9.0
4 {,2,4TH-Benrene & 7.9 13.8 8.2 5.3
1 It-Benzens 8.0 7.4 7.2 10,8 7.7 8.1 7.4 6.3 6.3 6.3 8.8 4,3
3 pit-Tolaene 5.7 6.4 1.¢ 4,8 5.3 4.9 3.7 5.6 5.3 85,4 9.7 i1
i att-Toluene 2.9 9 .7 7.8 2.6 4,7 2.1 2.8 A 24 2.7 2.3
a 1,7.3TH-Genzene 4,8 4,48
3 oft-Telyene 2.1 .4 2.5 .7 2.7 2.7 2.4 2.4 21 2.1 2.3
i afr-3enzene 1.8 2.1 1.6 3.2 1.4 i.! 2.1 2.6 1.3 1.4 2.8 L
i [,3,5TA~Benzene 2.1 2.4 .0 2.2 1.3 1.8 2.4 1.8 1.8 2.1 .7
a Styrepe .9 W0 1.4 .2
3 IPr-Benzene .8 .8

n

C2-L3 Hydracarbons
identified 94.7  105.6 71.3  H2.6 112.9  100.% 95.4 %42 90.3 9L7 967 G
total 4.9 105.6  93.8 126 1125 1037 95.4 4.2, 0.3 3,7 %%6.,7  4.°¢
1 identified 100.01 100,01 83.11 100.01 100.01 94.11 160,07 100.01 100,07 100.01 100.07 1(0.0%7 !

C4-09 Hydrocarbeas

aromatics 104.5 118
ideatified HC 17,5 383,

paraffins 079 203 7.0 9.0 TLT M0 198.1 1963 1967 1974 2000 2046
olefins 5.2 169 M6 190 7.7 138 157 15.6 155 154 154 ilLg
JI87 M8 1225 1310 109.3 102,83 Q02,0 132 1053 105.4
5353 : ‘

3§3.2  439.7 4439 192.8 J23.1 4.7

i e
=3

~] D k2 A
o

~1 A3

3
3.0 320,732
.0 I ¥

total HC 71,5 413,64 437.0 529.§  418.8 4540 378.9  37s.8 &
87.77 88,01 da.at

i
I identified 85.51 85,57 80.81 88.31 92.01 B4.31 85,31 81.31

oy
Cd
0y

Lo =2
o~

id as athers 38.7
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fage T POAER 54y Sydrocassen Jedparison AIIIRE
Jipiiter Lil0R 8 & ol i al 3 2l ks ii gL
Trpe limnenant ip AR/ ATHE A %R Hean S/1G/RT 72797 FIERSET fear Its oy
Triprite T o R A1
- i 13 R [.4 Wi i 8.7 5 L3 TLAa
7 2 1.9 i R ¥ 7 0 S0 Il
2 1.7 8 - A .3 2 7 R Y 4
i .1 . o o .7 .8 .7 7 W 3,87
i .4 1.3 N Y 21
.2 4 X .3 N 7,13
g . il 1.1 .4 ,8 1 4Lt
0 Led H 1.2 4 4 Ny A1
}—Gatene .8 .8 i .8 W 3.4%
a  t-2-Butene A 14,82 LA .5 .6 o7 . i 4 12,03
¢ ¢=I-Sutene A 9.5 L8 .3 .4 . .8 o L 1L E
o o-I-Pentene o .77 1.1 .8 1.0
g I¥-i-Pentene 3 81,88
v 2M-F-Peniene L G N
: & V3 N, 0%
: R A
G C=i-deyEns , 4 . A L2
o ¢-2-lctene oL A L L0 14.3%
o t-I4-2-Pentene .2 .2 A 0
a Toluene 1.4 3.8% 44,4 5.8 4.9 33,4 33,0 5§19 72,3 .7 1.4
a o~ & a-dylese .7 1.9 2 3 T B P | 30.7 .y L7 3. g0 L7
i Denzene g0 2.3 15,2 16,0 15.8 18.1 12,4 16,0 3.8 2.4 15,1
a o-fylene ] 3.42 9.4 9.5 9.9 12,3 14.7 14,4 11, 1.0 7.41
a 1,2,47#-Fenzene & 8.9 6.8 7.9 10.9 13.9 14,8 13,8 2.1 15.21
§ FEt-Renzene B S 4 7.0 7.3 7.2 9.7 0.0 10,3 100 2 2.4
i gEt-Toluene 200 4.2 1,2 2.8 1.0 4,7 4.8 4.7 4.8 .1 2.0
@ AEP-Toluene Y Y 3.9 5.8 5.7 7.4 7.6 7.8 TR A 1.3%
3 1,0,374-Benzene 1.7 4.1 4,1 4,8 o1 LS
g oft-Toluene . 8.3% 2.4 2.4 2.3 Jes 1.8 1.9 1.7 200 b.2%
i nPr-fenzene 230 13,42 N 1.4 1.é 1.4 1.3 2.8 1.2 P N4
i 1,3, STH Benzene 4 17,91
a Bty .7 .9 .9
i ifr- Be» zene 1.0 4 i .4 d0 19,62

12-03 dvdrocardons
identified 2.7 2.81 74.1 48,4 71
total 57 2.8 ab.6 80.7 33

18,0 102.0 17,7 1126 7.3 .60
. 7.7 7.3
1 identified 01 01 .41 8451 /NI

3
8 8.0 10t 7. H2,6 7.3 8,62
1 100,67 100.07 100,07 106.07  .0% .01

{4-07 Hydracarbons

paraffins 4,2 L1 25,2 0. 7.9 9.5 5.8 0. G 187 88
olefins A0 LI 119 .3 il 7.9 179 2.8 1800 LT &9
arasatics i L 1232 M0 13T 159.4  lé2,0 18l Hle 1.6 LU
identified HC ved LTI 3s0.3  356.0 353.2 474.1  432,7 4724 4897 19.0 4.1
total AC 4,4 1.8 434,5 4304 437.90 582,7  492,8 §43.3 .8 4.+ LT
1 identified 1.sv L7 80.6% 81,00 80.37% 25.81 87.87  86.31 R¢6.81 .31 A1

id &z others 48.5 29.2
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Fage 2CAGR GA: Avdrecarbon Comgarison Jtuay
£ R i
i3 3 in fzan TIS/AT 80317 Ti2487 8
. .7 7 2 o 1.4

H-2-3utene i o2 7 2.3 7 i
Zi-1-Pentene ) A 1.5 . :
f.3-futadiene .2 3.7 2.1
t-i-Rutepe 1.8 2.4 1.9 1.8 ie2 2.0 1.7 Ly 1od 1.3 1.8 2. 1.8
c-I-Butene 1.3 1.7 1.3 1.6 1,3 1.é 1.4 1.4 s i.é .3 1,5 3
Isoprene .8 .7 1.0 1.9 1.4 1.1 .8 .8 9 .7 A d
F-i-Fentene 1. 1.2 1.1 2 o 13 1.1 1.2 1.2 1. iad 1.4
24-i-Butene 1.2 1.3 1.2 .7 1.1 1.2 1.3 1.2 fai t.1 1.1 1.2
c=I-Pentene .2 3 .3 1.3 .7 1.4 .4 .4 .8 1.3 A .4
Cvclopentene 1.4 1.8
i-Pentene .7 .8 .7 1.2 A ) 7 i .7 .8 Ny .7
IH-1-Butene 4 .4 4 .4 1.4 .4 4 .4 | .4 .3 ] .4
JH-2-Pentene .3 3
i4-1-Pentene .2 2
c-I-jctene .2 .2
t-18-2-Pentene .2 .2
I-dexene
t-2-Hexene
c-2-Hexene
1-0ctene
i-ginene
b-pinene )
p= & 2-Aviene 229.4  285.1 22,5 294.8  M%.5 710 227.1 195.8 L4 MA.Y 2619 239.4 19.4
Tolyene 14,5 (49,7 155.4  15%.4  169.4  13R.G 12906 12,3 1345 1357 1341 137,30 134.%9
E-Benzene .8 L. 94,8 1071 50.1 4.1 79.5 0 T0.1 0 811 7.4 B4 .3 B81.8
o-dylene 5.1 2.4 6.0 40,5 4.1 3.3 8.5 4.2 1.7 XG0 2 3. 9.1
1e2,47H-Renzene 8.3 10,5 1.4 7.3
Renzene 4,0 4,8 4,2 5.3 8.9 4.9 4,6 4,2 4.0 1.7 4,4 4.0 4,
ce-Toiuene 4.2 4.4 1.4 1.2
pE-Toluene 2.8 2.8 3.3 4,2 1.7 3.0 1.2 2.0 2.é 2.8 2.9 2.5
1,3,5T4-Renzene 1.1 3.3 2.8 1.0 4.3 2.0 1.0 3.l
aE-Toluene 1.3 1.8 1.7 3.6 1.7 2.6 1.% 1.4 1.6 .8 1.3 1.1
Styrene 2.0 .7 2.4
nP-Benzene 2.7 3.0 2.1 2.7 13 2.2 3.2 1.8 3.0 Ll 3.3 2.7
1P-Renzene 1.4 1.4
£2-C3 Hydrocarbons

identified 58.6 85,2 70.0  62.2 44,5 66.0 58,7 §7.4  §7.0 401 a0 80,2 5R.4

total 8.6 §3,2 78,1 82,3 86, 67.4 56.7 7.4 37,0 &l §0.1 60.2 58,4

100,07 100,07 94.31 98,91 100.07 98.31 100,07 100.61 100,07 100.07 100,07 100,01 106G.0T

T identified

C4-L7 Hydrocarbons

paraffins
olefias
aramatics
1dentified
total

I identified

131.1

12.4
4835.9
628.1
700.4
39.91

Filenawe: As\1QFLISTT.cal

143.9

13.38
340.9
700.8
779.8
89.91

Revised 1/13/1989

15%.9
8.6
7384
762.4
850.2
89.71

204.7

16.8
428,38
850.3
949.5
89.61

170.6
15,3
563.3

169.2

1.6
582.8
771.1
259.8
89.71

D-8

132.8

13.0
481.3
§27.1
98.9
89.71

130.8

10.4
429.7
i70.9
629.6
90.71

130,

13.
489,
§33.5
§91.7
91.61

n =4 ~

131.3

13.0
470.5
614.8
693.8
8§.61

13¢.%

14.2
939.4
883.3
780.4
87.61

129.8

10.3
505.9
646.1
708.0
.37

131.1

12,4
485.3
629.3
700.4
89.71
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L W2 3.9 3.7 8 01
.1 711 i 2.0 1.3 2.4 [.3 Ped H 40 2133
.1 9,81 i.3 1.3 id 1.8 1.5 o 1.8 IR TN 1)
Izaprene .1 7.7 1.2 .3 .8 2.4 2.7 L3 1.3 1.4 3101
t-I-Fantene iy 4,737 13 {7 [.3 1.2 .3 .0 iR A4 34,61
-Sutene . 8,41 i.2 1.1 ) 1.2 ) . 9 220071
c~2-Fentene B .7 .6 .d 3.3 .4 I3 L. 76.00
luciogentens 1.2 1 R, 07
[-fPentene .1 8.21 L& .2 o7
If-i-Rutene d0 i ) .4 4 4 .4 4 A 3.62
¥-2-Fentene .3 .4 -3 L .07
{B-i-dentene . .2 L (1
S .7 N . .02
t-38-I-Pentene vy .2 .l 00 14,31
{-Hexene
t-l-dexene
c-I-dexene
1-Dctene
a~pinene
b-pinene
p- ¥ a-Xviene 8. 8.71 274.1 1907 282.% 282.4  286.3 321.2 29s.4 17.4 5.91
Teiuene 5.4 4,47 181,01 189.7  155.4 158.3  143.8  185.7 157.4 .4 6.91
t-8enzene 7.2 4.9% 93.4 0.2 96.8 104.3  100.5  116.4  167.! .8 8.3
a-¥viene Lo 10.%1 4.7 7.4 ja.Q $0.8 41.7 45,2 4.5 1.2 4,51
2,478 -Benzene .0 8.8 3.3 10.3 14,35 A 01
Fenzene 1 2.2 4.1 4.3 4.2 6.4 5.3 4.3 5.3 A0 1591
of-"oluene L 1.3 4,2 4.3 3.5 5.5 4.4 2082
si-Taluene .30 18.91 3.5 3.4 1.1 3.2 1.7 i.0 4.2 L 4.2
1,3, iTH-Benzene L7 10,41
a-Tajuene 40 13,81 1.8 .8 3.7 2.8 4.5 kP 80 3.2
Styrene 1.4 2.5 2.¢
nf-Benzene .d0 24,13 2.1 2.1 2.1 2.7 2.7 2.7 Ny 71
iF-Renzene 1.8 2. .9 1.8 L0 39.81
(2-C3 #vdrocarbons
identified 1.8 2,71 ae.¢ 88,0 70.0 84,3 59,3 62.1 8z2.z 2.1 3.41
tatal 1.6 2.71 90,8 56,2 73, 84.7 81,3 82.1 az.7? 1.4 2,21
i ordentified A 01 8R.91 M,71 0 N5 100,00 98,77 100,07 73,91 1.6% 1.8
(4-C? Hvdrocarbaus
paraiifing L7 71 1591 181.8  185.% 1.9 202.3 199.8  204.7 8.2 2.3
alefins .4 1o.91 3.4 8.7 &8 19,9 15.3 15.4 16.8 1.7 1.3
aromatics 3.1 6.8 #8311 4116 598.4 611,53 392.8 482.5 428.3 18.7 8,21
identified 33.8 5,41 780,86 7741 Tal.4 842.7 810,72 §97.7  3¥4.3 36.2 4,31
total 44,0 5,31 50,6 349,83 850.2 973.1  837.4  77.7 3475 3.7 3.91
1 identified 1.42 1.81 88.21 Al.11 .71 36.61 90.31 ?1.81 87.81 2.2% 2.41
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jentified 34,8
fotal 44,8
5 Identifred 1.31

a0 330.¢6
3.5 340,
1,55 88.3%
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fiip 4 JLAYY FYAFQCArpon LOBRRFIsan oTEdy

Timister (8144 iR TR i3 L3 iz 3L 1 L)
Copponent Std Dev SE/XTL T4 YA Rean Aean ihooiale
P 4 42,0 Z.+ 571
P S B KRS RIS RS .0 i 4,00
O 4 8.3 8.7 178 W4 L7
L AL 79,8 gy 8.8 I S A
.3 i.4% &8 i3 i.4 F.00 I.D 4.0
8.8 8h7 0 49,3
a.7 é.5 8.4
2.8 1,5 2.2
By H 1.2 1.3
(ifid Lo 1.8 Lev
i-Peptane 1.3 L3 0.2 0.4 5003 630 S5 8G.7 0 9.8 300 ALIE
n-Futane P 4 7.3 WS 3.4 4.8 251 45,7 45,1 2.3 A%
n-Pentane .9 4,47 217 21.4 21,8 28.7 218 211 23,8 1.5 148
i-Jutane N 174 15.5 16.3 5.7 0.7 8.2 137 19.5 0 LG 551
4-Pentane P S 1.2 7.3 168 Y3 SR I Y. VO £ S P R U 14
i¥-Fentane .4 131 PO A G O 15.1 .3 M50 13,8 1.4 1051
dcvc-Pentane N 1} 2.8 142 113 4.8 1 137 13,8 i
M-Haxane 7.2 5.4 8.9 15.7 .3 4.9 12,4 4.5 34,17
n-Hexane L0 L 1.8 1.3 1. 18.2 .2 .1 11,5 3.3 7%.01
Bo-cvclagentanes
2,308-Pentane 1 6.7 8.1 6.4 5.7 5.9 MU 14
2.2,4TH-Pentane 1.2 1.3 113 11.8 9.1 10.8 10,6 1.0 9.31
Scvc-Hexane 20 .62 8.2 10.8 2.9 9.4 7.9 8.8 8.4 80 9,31
I#-Herxane A0 12.81 9.1 8.1 8.7 10,5 7.1 2.7 8.8 1.4 15.61
n-deptane 40 5.07 7.2 7.2 7.7 10,49 8.3 8.1 8.9 L0000
Z,308-Butane . 1.1 4.8 4.7 4.7 6,5 4.7 5.7 5.8 .7 12,71
2,408-Pentane 200 .82 4,8 1.7 4.3 4.5 1.3 i1 4.0 .4 .51
n-Octane A0 2161 3.4 3.5 3.5 6.1 37 6.4 6.1 .20 1.8
IH-¥eatane Y ¥ 8.7 J.8 8.1 8.2 A2
2.2, 5TH-Hexane 4.4 3.4 .3 3.9 A4 10,87
fvclohexane .2 4,51 3.3 3.3 3.3 3.0 1.4 4,1 3.9 40220
48-Gctane 1.4 1.2 1.4 3.2 2.7 4.] 1.7 g19.7
JE-Hexane A 13,27
Ceclogentane . 2,71 2.7 2.7 2.7 $.0 2.8 1.3 3.4 LS040
2,i08-Hexane 2.1 1.7 1.8 3.2 502021
Jd-deatane i 4.3 4.9 4.8 R
34-0ctane 1.8 1.3 1.8 1.4 2.4 3.1 2.3 4 13.81
Ty3.4TH-Pentane Rt 01 3.0 1.2 3.1 4.4 4,4 4.3 4.2 20 161
n-Nenane A 3.9 2.8 2.2 2.4 1.1 2.8 3.2 .0 .2 LIl
2,304-Hexane .1 3.11
Z.408-Hexane .0 01 3.2 2.9 2.9 . 0 40461
Ecyc-Aexane 1.2 .7 1.2 1.1 2 13,71
2,204-Butane .4 45.81 ] -3 . .3 48,11
2IM8-Propane L2030
Z2,400-Reptane .9 o .7 . A 17,51
3. 30M-Pentane iy .4 ) 5 .2 1.2 .6 T80
2,2,37TH-1-Butene 8.3 6.7 7.8 7.6 70 871

i-Butene .- 18,92

]
{~Butene N $ 5.1 5.2 A 12,51
24-1-Butene 0 2.2 2.4 2.3 2.4 3.4 1.7 .8 2.0 1.2 58,71
H-Z-Butene 4 20,51

t-2-Pentene .1 8.1 2.1 1.5 i.8 5.2 .7 2.9 2.2 78.2%
D-16
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IDAGY Avdracarbor Tawearizan

ugy

HER R ) L il 5L AL
Std Dey 3D/M{Y: THT A R A Hean 5§/ Hearn RN
i-Pentene L i.7 ] 1.3 A 1.3 ¥ T4 7Y
c-l-fentens PR L 2l [, 4,7 2.4 R ToIT.A
iel-Butadiene .1 b .7 2.2 .4 8 il ;7831
t-i-Rutene IS T4 i.3 1,3 1.3 L3 A 1,6 1,3 1.
I¥-{-Butene . §.7% A .3 i e .7 ] .8 Do12.5
c-I-Ratene A 12,63 L2 H 1.2 1.4 7 1.4 i 3 1.7
1-dctene 1.1 . 1.6 1.0 A0 897
44-1-Pentene A0 1811 1.1 .8 e 1 14,91
I-Hexene 0 4,81
Ispgrene 1181 1.1 N .9 b 3.1 1.0 L L1 TL
¥-2-Pentene 1.1 ) 9 4 40,01
Syciapentene L0 11T
c-2-Hexene 1.0 .4 . .3 3 3407
8-1-Pentene A 7.7%
t-34-2-Pentene A .3 A 4 d 2L
Taluene 2.5 &.1% 56.2 87,3 58.7 §8.7 64,5 419 451 2.8 4.1
3= & w-ivigne 2.1 6.7% 3.7 355 M 42,1 4.1 46,8 4.4 L8 LA
Senzene 40 .57 i7.a 180 17.3 20,7 1.6 14,8 7.0 Li 17.41
a-Ivlene 70 8.0 2.1 12,2 1.2 16,8 1.6 16T L&0 L0 62D
1.2,474-Benzene 13.7 8.1 1.2 16,6 1%, 18,8 18.1 1.1 8.0
£-Benzene S 8.4 9.0 9.5 2.3 11,8 11.3 1,2 11.4 d 0L
JE-Toluene A4 &5 4,4 3.9 4.1 6.9 3.6 3.9 6.0 .4 6.6
2E-Toluene 2 7.8 8.4 7.0 7.7 10.9 9.7 9.6  10.1 A0 5.9
2E-Toluene A0 21,4 3.9 3.0 3.5 9.4 4.7 5.0 5.0 3 b1
1,3,8Th-Benzene 40 13,00 :
nP-Benzene d 11,81 1.9 1.8 1.9 4.3 2.7 3.3 1.3 .7 19.21
iP-Benzene 4.3 .3 .2 2.1 2.0 98.11
Stvrene 2.5 2.3 2.4
{I-03 Ayvdrocarbons
identified 3.3 27 148.5 88,8 7.5 153,5  136.3 141.1 142.4 5.9 4,21
tatal 8.1 7.2 164.4 1090 138.7 153.9  130.6  143.7  142.7 &0 4.2
1 1dentified 20,31 79.41 84.81 99.717 99,87 99.71 9981 Ll 01
{4-0F Hydrocarhens :
paraffins 4.7 .01 286.4 298.4 257.4 15,0 286.6 36,3 31,1 14.6 4.61
olefins 1.6 8.1 13.9 1.5 1.7 40,6 26,4 22,2 9.7 L1 10.41
aromatics 4.7 L3 163.6 188.8 161.1 209.2 187.1 190,83 19%.8 3.3 1.8
identified .9 LIl 433,9 428, 4312 $00.7 500,3 529.8 543,86 181 LA
total all 10.1 2.21 549.9  §31.3  540.7 706.2 566.9  611.7 28.9 2.4 4,21
1 identified .11 1.3 78.91  80.67 79.71 95,17 88.31 8.31 84.51 .91 1.00
id as athers 5.8 71.1  60.9 .0 .0 Ny 0
L2-C9 Hvdrocarbons
identified .0 1.2 582.4  515.0  348.7 754.3  $30.¢ 4730 486,00 217 3.41
total all 5.7 1.01 714,31  640.9  477.6 860.1 497.5 757.4 71,7 3.2 4.0
1 identified 1,11 . 31,37 30.41 §0.9% 87.71  90.41 88,91 8&%.i1 .7L .92
+C9 Hydrocarbons
identified 5.2 3.9 4.4 0.8 25.4 237 2,19 L%
total all 68,7 43.3 3.1 56,2 49.4 597 552 4.3 7.81
1 identified 7.1 9.0 DB.J:E 37,17 S1.41  39.61 42.71 5.07 11.71
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EPA DATA



SEM COMCENTRATIONS pob CLLAREMOMT . CA. TIME.FDT

TIiNME =UG2S SUBES JEZ2T ~UGE23 mUG2T PRUGTHD AIdGTL
DR D.I5 0.74 1.17 .49 1.36 2.G34 2.74
D1 E R D.73 .27 0O.47 2.06 Z2.34 2.588
OO0 05 .74 L.G8 0,33 1.86 2,43 .45
W45 Da0G (WA 0.38 G. 49 1,62 2030 2.23
0120 D.03 . 0.78 1.13 0.74 1.37 .t .45
wils Q.05 D783 1.27 D.a? .27 2.01 2,63
D130 DL2S 1.23 1.08 .69 27 1.36 1.s7
0145 0,29 L.Z22 .37 0.74 1.173 L.72 1.67
D200 0D.03 1.13 1.32 0,87 1.08 1.76 .16

025 1.173 1.52 0. &7 2.70 1.31 2.94
025 0.78 1.47 .78 2.7% 1.94 T.14
0.25 1.13 1.37 1.23 4,17 1.26 .24
0.0S 0.28 2.21 1.32 4.830 1.62 2.16
D.25 0.78 1.964 2.35 5. 05 1.86 2.65
.25 .23 2.11 1.72 4,54 1.75 . 2.25
0.25 1.27 2.06 1.62 5.2 2.45 1.94
DAO0 0ezS 1.13 2,06 1.47 5.29 2.74 1.96
Lal1s 0,25 0.99 2.35 2.84 5.77 .94 2.65
H&T0 0.59 0.8 2.35 T.43 S.49 2.84 I.14
N445 0.295 0.74 2.21 T.58 .77 2.34 T.14
500 . 25 0.743 2.1 T.47 1.81 o2 2.75
0519 0.39 0.57 1.84 3.68 1.37 4.17 2.74
DS5T0 0.25 0.74 1.81 I.58 0.98 2.94 2.45
0545 0.25 0.88 1.62 7.58 1.13 1.96 2.45
NGO0 0.39 0. 68 2.06 .43 1.13 1.72 2.75
D615 0.25 0.74 2.11 Z.09 1.62 1.52 2.65
OLT0 0.25 0.74 1.72 T.09 2.70 .32 2.29
0645 0.25 0,88 1.62 2.25 2.11 2.295 1.76
0700 0.29 1.13 2.06 1.72 2.11 2.94 1.76
6715 0.25 1.13 1.96 1.08 2.06 I.43 2.35
O73T0 0.25 1.13 2.2 1.13 2.70 z.28 2.65

D745 S 0.49 1.13 .04 1.323 4.12 2.34 2.45
2800 0.49 1.18 T.33 1.27 I.68 2.60 2.45

0318 Q.49 1.13 T.19 1.S97 2.2 2.25 2.75
DBTO .49 1.47 3.33 T 1.86 2.463 1.76
84 0D.69 1.62 2. 70 R 1.96 I.19 1.96
D200 0.74 1.72 2.70 4,26 1.67 Z.82 .14
0913 D.74 1.91 T.09 4,07 2.16 4,30 T.43
0PTO0 0.74 1.96 3.77 4.75 2.35 .2 4.41
0945 0. 873 2.73 T.73 4,02 2.45 5.29 S.z
1000 0©.88 .19 4,66 4.80 2.70 b5.76 S.10
1019 0.83 3.53 S5.0S T.77 2.70 5.29 6.37

1030 1.13 .82 4.73 4.75 3.09 7.70 g.69
1045 1.23 4.17 7.01 4.28 .32 &.37 7.35
1100 1.67 3.77 7.11 I.82 4.41 9.31 S.88
1115 1.72 4.45 7.70 4.80 S5.29 ?.22 S.39
1136 2.21 4,36 7.11 5. 00 S.64 8. 68 S5.39
1145 2.21 5.88 S.29 5.54 6.62 .66 .73
1200 1.96 Ch. &2 =.98 6.72 7.01 10.24 7.84



TIME
1215
1230
1245
1300
1315
133¢

BIRAS)
1245
1400
L1415
1470
1445
1500
1515
1570
1549
14600
1615
1620
1645
1700
1715
1720
1745
1800
1815
1830
184S
1900
1915
19320
1945
2000
2015
20ZT0
2045
2100
2115
2130

2145

2200 |

2215

2270

22495
2300
2719
23320
2345

2400

FaM CONCEMTRATIONS ppb

~UGZS
2.01
2.30
2.84
Z.34
4.17

-
.77

4.75
I.68

-56
I.73
S.20
4.41

= T
~do

4.71
S.15
5.05
4. 466
5.88
4,85
35.39
4,658
4.731
4.17
3.68
2.70
2.84
2.30
1.81
1.62
1.47

.23
1.13
1.08
0.93
0.88
0.98
1.13
1.13
1.08
Q.88
0.83
0.78
Q.64
0.&4
0,74
0.74
0.74

AUGZS
5.12
7.45
7. S0
3. 58
7.72
?.80
7.71

10.Z23

.26

10020
.21
3.47
F. 586
7.39
.98
7 .63
.71
8.04
?.12
8.19
7.16
7.11
L.42
S.20
4.75
Z.68
3.93
J.14
2.84
2. 60
1.86
1.62
1.37
1.37
1.13
1.13
1.13
1.03
1.18
1.18
1.13
1.13
1.08
1.13
0.98
1.03
0.388
1.132

AUGZT
S.78
7 .39
779
ES=1Y]
.49

10026
.41
11.467

12.87

1Z.328

14.22
15.54

17.8

11.32
14.386

12.75

10,15
11.03
?.71
11.27
?.71
?. 86
8.48
7.11
7.84
4.75
3.00
3.87
3.33
2.11
2.35
1.96
1.91
2.11
1.86
1.47
1.37
1.47

1.32

1.23
1.27
1.13
0.98
0.88
0.69
0.74
0.49

CLAREMONT . Ca.

AUGZ3
?.?20
?2.71
?.66

1201

11.21

12,33

15.00

17.4&S

15. 564

17.186

20.44

18.332

19.12

19.02

2T.92

20.10

16.91

16.42

14.51

A e
e

12.89

10.2S

10.54
?.96
7.7%
8.09
6.91
6£.03
5.78
4,90
4.41
4_.07
3.19
2.95
2.60
2.79
2.60
2.45
2.70
2.395
2.70
2.80
2.95
2.3
2.06

a.m
s © dh

1.86

TIME.FDT

_RUGZ? AUGTO
3.48 3.48
10,279 12.84
10,25 12,01
13.09 t1.27
12.50 14.30
15.05 1S.20
16.42 12,06
15.29 15.88
17.01 14,71
19.256 14.51
16.32 17.75
20.59 S5.78
22.08 17.85
Z1.57 16.76
17.79 12,25
22,01 15,20
17.61 12.29
192.95S 12.75
21.47 11.357
20.25 ?.321
22.7%9 ?.12
20.25 &6.37
2T.14 7.65
18.77 .88
20.10 6£.08
16.67 4,71
16.52 4.41
15.2 4,22
15.05 .73
15. 72 3.2
14.61 2.79
13.38 1.76
8.48 1.96
8.32 1.76
7.7S 1.76
8,09 1.67
7 .60 1.76
7.30 1.467
6,52 1.76
S.464 1.76
4.75 1.76
4.17 1.47
.48 .27
3.38 1.47
2.94 1.96
2.79 2.65
2.60 2.94
2.84 2.94

AUGTL
5.57
6.86
7.95
7.384
8.35

10.49

10.78

11.27

11.76

10.29

13,43

15.10

12.2%

18.14

14.71

12,324

14,02

13.24

10.78

13,35

10.29
8.04

4
4,61
4,413
363
4.41
2.73
3.14
3.43
2.94
2.75
3.24
3.43
3.43
I.24
2.73
2.45
2.45
2.25
2.16
2.06
1.746
1.47
1.37
0.98
1.37
1.47



DGA DATA




CLAREMONT CLAREMONT |
| PAN DATA ‘ __PANDATA
! . ! i
i Time PAN . Time  DAN
|_Date | /PST ©  /ppby Date | /PST | /ppby
! ; : : [

L 7/14/87. 1313 4 8/27/87i 1237 | 15
i 7/14/871 14:13 . 9 8/27/87! 13:37 | 22
7/14/87. 1513 . K 8/27/871 1424 | 19
7/14/871 1613 | 8 8/27/87] 15:.08 | 17
7/14/877 1713 | 5 8/27/87 16:06 | 15
7/14/87 : 18:13 ! <5 8/27/87 16:46 | 12
7/14/870  19:56 | <5 8/27/87] 19:16 3
7/14/871  20:56 | <3 8/27/871  20:05 | 3
7/14/871 21.56 2 8/27/87] 20:49 | 2
7/14/877  22:56 <1 8/27/871 21.43 | 2
7/14/871  23.56 | ND 8/27/871 22:49 | 2
7/15/871 056 ND 8/27/87] 23:49 1
7/15/87: 1:.56 | 0 8/28/87|  0:49 2
7/1S/871 257 | $S 8/28/87 | 149 2
10/15/87i 757 | <S 8/28/87; 249 | 2
1 7/15/87° 457 | <3 1 8/28/871 349 | 5
/15/87;  S57 | (3 8/28/87] 449 | 6
7/15/871 657 | 0 | 8/28/871  S.49 4
7/15/871 757 | 2 8/28/87: 936 ! 6
7/15/87, 857 1 3 8/28/87 10:36 | 7
7/15/871 957 | 4 8/28/87 11:36 ! 13
7/15/871 1057 | 4 8/28/87 12:21 16
7/15/871  11.57 | 4 8/28/87] 13.07 | 22
7/15/87. 1257 8 8/28/87: 1407 | 26
7/15/87  13.57 9 8/28/87: 15.07 | 30
7/15/87, 1457 8 8/28/87| 16:07 | 19
7/15/87; 15:57 6 8/28/87; 1654 13
7/15/87. 1657 7 8/28/87! 17.45 | 11
7/15/870 17157 . 6 8/28/87! 20:05 | 4
7/15/87; 1857 ! 4 8/28/87] 21:05 4
7/15/87: 1957 7 3 8/28/871 22.05 3
7/15/87 2057 | 0 8/28/871 2305 3
7/15/87, 2157 0 8/29/871  0:05 | 2
7/15/87: 22.57 0 8/29/87 105 | 1
8/26/87i 23:03 2 8/29/87 2:05 l 7
8/27/877  1.30 3 8/29/87; 305 ! 8
3/27/87: 2:30 p) 8/29/87 4:05 i 2
3/27/87 3:30 4 8/29/87 9:05 ; 3
8/27/87. 430 5 8/29/871 6:05 | 3
8/27/87.  5.30 4 8/29/87!  7:05 | 5
8/27/37. 630 ! 4 1 8/29/87:  8:05 3
18/27/87" " 730 | 3 8/29/87 905 | 5
8/27/87 1 3:30 | S 8/29/87 | 10:05 ! 7
8/27/87. 930 | 9 18/29/87¢  11.05 | 11
LR3/27/87 1101 ! 10 8/29/87! 12:05 | 18




__CLARETIONT _

; PAN DATA
Time PAN
Date /PST /ppby
{ ’ |
18/29/871 1205 i 22
18/29/87' 1405 25
8/29/87: 1506 25
8/29/87]  16:06 27
B/29/871___17.06__ 26
8/29/871___18:06 | 19
3/29/87 19:06 15
B/29/871 20:06 10
8/29/87 21:06 7
| 8/29/87 22:06 4
d/z9/8/ | 23:06 | 4
Moved 10 Seaver Hall
9/1/87 1 2347 0
"9/2/87 . 047 0
9/2/87 .47 | 1
9/2/87 i 2:47 | 1
9/2/87 | 3:47 1
9/2/87 | 448 | ]
9/2/87 1 548 | 0
9/2/87 6:48 | 2
9/2/87 7:48 0
9/2/87 8:48 0
9/2/87 9:48 ]
Q/2/87 1 10:48 |
9/2/87 . 11:48 2
9/2/87 |  12:48 0
9/2/87 . 1348 | 1
3/2/87 1443 | 8
9/2/87 | 15:43 . 9
3/2/87 1 1643 1 10
9/2/87 |  17.43 | S
9/2/87 | 18:43 )
3/2/87 19:43 3
9/2/87 : . 20:43 2
9/2/87 21:43 2
9/2/87 | 22:43 2
9/2/87 . 23:43 1
9/3/87 1 0:43 1
" 9/3/87 1:43 0
9/3/87 2:43 0
- 9/3/87 343 | 3
9/3/87 4:43 | 3
9/3/87 | 5:43 | 3
9/3/87 | 643 2
i |

. CLAREMONT
PAN DATA
! Time i PAN
Date /PST | /ppbv
1 %
9/3/87 | 7:43 ! 3
9/3/87 8:43 i 4
9/3/87 i 9:43 8
9/3/87 |  10:43 7
9/3/87 ! 11:43 8
9/3/87 12:43 10
9/2/87 i 13.43 . S
9/3/87 ! 1443 | 4
9/3/87 ) 15:43 i 4
9/3/87 | 16:43 | 3
9/3/87 1 17:43 i 2
9/3/87 | 1843 | ]
9/3/87 ¢ 19:43 | 0
_9/3/87 ¢ 20:43 0
9/3/87 | 21:43 0
9/3/87 1 2243 | 0
9/3/87 i 2343 | 0




APPENDIX F

DATA FROM COMPARISON OF
B-ABS WITH FINE MASS



Radiance Research

12202 Ninth Avenue N\W., Seattle, Washington 88177
(206) 363-6610

December 17, 1988

Eric Fujita

Air Resources Board
1102 Q Street

P.0. Box 2815
Sacramento, CA 95812

Dear Eric,

Enclosed are the results of my analysis for absorption on the 40
Nuclepore filters chosen for intercomparison. I didn’t include any
uncertainties because I haven't received the flow uncertainties yet. I do
have the measurement standard error, however. Based on replicate analysis
of these 40 samples, the measurement standard error was 0.29 percent.

If you have any questions, let me know.

Sincerely,

~

L"'R y E. Weiss



SCAQS B-ABSORPTION INTERCOMPARISON
47 mm NUCLEPORE POLYCARBONATE

R.E. WEISS

Filter ba bap/

Number (IO‘Em‘l) (m57§3 (G§;m3)
228 43.8 0.78 56.4
271 24.9 0.37 67.6
278 24.6 0.35 70.9
338 173.8 1.32 131.3
340 206.6 0.88 236.0
403 51.5 0.67 77.3
405 39.7 0.50 79.7
406 39.2 0.66 59.0
409 58.0 0.47 124.3
412 55.4 0.56 98.2
416 26.0 0.41 63.6
485 166.6 1.42 117.2
498 139.7 1.21 115.6
517 118.6 0.91 130.4
550 87.4 0.85 102.3
582 85.4 0.56 153.7
588 46.9 0.59 79.2
594 161.1 0.50 323.9
612 133.3 1.45 92.4
628 39.0 0.56 69.4
634 76.4 0.37 206.5
635 169.6 0.79 215.6
638 76.6 0.56 137.5
645 118.0 1.49 79.4
648 95.9 0.95 100.8
649 141.8 1.11 127.3
658 110.2 0.94 116.7
665 30.2 0.72 42.1
669 112.6 0.71 158.2
670 131.4 0.99 133.4
691 88.8 1.37 65.0
694 97.3 0.78 125.7
655 100.4 0.69 146.3
703 106.8 0.68 156.3
714 82.9 0.48 173.5
724 110.1 0.77 143.6
727 46.1 0.64 71.9
729 47.3 0.60 79.4
733 132.9 1.03 129.5
734 213.4 0.92 232.1

oap - Optical absorption coefficient
- Fine mass concentration
No correction made due to wmethod bias.

P-2



