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AIHL Lab. Number: 20026

ATHYIL Analvyvytical ReporT
Microscopy Unit

Name of Submitter: Robert Lawson Samples Received: 1/15/92
Submitting Agency: Agricultural Health & Safety Center

University of California

Davis, CA 95616-8757 Total Samples Analyzed: 9

Sampling Location: UCD Rice straw
harvest Date Reported 9 / 23/7 2

Sample Description: Ambient Air Filter Samples

Analysis Requested: Fibrous Silica (per cc Air)

Method: AIHL Provisional TEM Method for Analysis of Fibrous Silica*
Instruments: Hitachi H-600/H-6010A Scanning Transmission Electron Microscope

Kevex Delta Class Analyzer
JEOL JSM-35C Scanning Electron Microscope

Notes

' At this time there is no officially adopted analytical method for determining
silica fiber concentrations emitted from the burning of biomass fuels. The AIHL
provisional method is based on standard techniques used for other sample types.

Details of the AIHL Provisional TEM Method for Analysis of Fibrous Silica are
available upon request.

Signatures of Analysts
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Analytical Summary

Field Silica Fibers per cc Air Al-Silica Fibers per cc Air
Number <5 microns >=5 microns <5 microns >=5 microns
RH1003 2.6 1.7 0.0 0.0
RH1008 Blank
RH1009 Blank
RH1010 5.5 2.7 0.20 0.0
RH1011 0.017 0.0 0.017 0.0
RH1012 1.3 0.42 0.053 0.033
RH1013 0.12 0.063 0.0 0.0
RH1014 4.5 2.4 0.58 0.23
RH1015 - 1024, 1026, 1027, 1031 - 1037 are low priority.
rred
RH1025 1l-A470.Qs 0.58 0.40 0.0 /9123/ o.lw S /P 3
RH1028 1470 H D21 o.14 Q.37 0.3 0.0
RH1029 Analysis not complete.
RH1030 Analysis not complete.
RH1038 Analysis not complete.
RH1039 Analysis not complete.
RH1040 Analysis not complete.

Formula for calculating the Minimum Detection Limit (MDL) in fibers per cc air:

MDL = 1 fiber x Effective Filter Area/[1000 x Grid Area Scanned x Sample Volume],

where Sample Volume is given Iin liters

Formula for calculating Fiber Concemntratiom (C) in fibers per cc air:

C = (Number of fibers) x (MDL)
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Sample Analvyvsis

ATHL Lab. Number: 20026

Field Number: RH1 OO3 : FIBER DATA
Filter Data Air Pump Data
Type Polycarbonate, 0.4um Sample Volume 36.7 liters
Diameter (mm) 25

Effective Area (mmz) 380

TEM Analytical Parameters

Magnification 35, 000X Minimum Detection Limit 0.097 fibers/cc
Grid Openings Scanned 10 Instrument Hitachi H-600/H6010A
N Accelerating Voltage 75 kV
Grid Area Scanned (mm‘) 0.11 Operator J. Schmidt
IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR)
Silica* Silica Fibers/cc 95% Confidence Range
Tength  number
<5um 27 2.6 1.62 to 3.60 fibers/cc
>=5um 18 1.7 1.03 to 2.75 fibers/cc

- Silica fibers are structures that have an aspect ratio of 3:1 or greater

and demonstrate a dominant silicon X-ray fluorescence peak with no
aluminum peak.

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR)
Al-Silica’ Al-Silica Fibers/cc 95% Confidence Range
length  number

<5um 0 0.0 0.00 to 0.357 fibers/cc
>=5um 0 0.0 0.00 to 0.357 fibers/cc

* - Al-Silica fibers are structures that have an aspect ratio of 3:1 or greater

and demonstrate both an aluminum and silicon X-ray fluorescence peak.
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The following pages of the lab. report are taken directly from the output of a
computer program that calculates fiber concentrations from fiber-count data.

For each sample,
Filter Type = Polycarbonate, 0.4 um

Filter Diameter = 25 mm
Effective Filter Area = 380 sq. mm

TEM Magnification = 35,000X
Instrument used = Hitachi H-600/H6010A
Accelerating Voltage = 75 kV
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Sample Number: RH1003

Sample Volume = 36.7 liters
Filter Area = 380 square millimeters
Minimum Detection Limit = 0.097 fibers/cc
Grid Openings Scanned = 10
Grid Area Scanned = .107 square millimeters

Number Fibers per cc 95% Confidence Range
Silica
<Sum 27 2.613 1.627 3.598
Silica
>=3um 18 1.742 1.033 2.753
Al-si
<Sum 0 0.000 0.000 0.357
Al-si
>=5um 0 0.000 0.000 0.357
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Sample Number: RH1010

Sample Volume = 37.6 liters
Filter Area = 380 square millimeters
Minimum Detection Limit = 0.098 fibers/cc
Grid Openings Scanned = 10
Grid Area Scanned = .103 square millimeters

Number Fibers per cc 95% Confidence Range
Silica
<Sum 356 5.495 4.0356 6.934
Silica
>=35um 28 2.747 1.730 3.765
Al-si
<5um 2 0.196 0.024 0.708
Al-Si
>=5um 0 0.000 0.000 0.362
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Sample Number: RH1011

Sample Volume = 211 liters
Filter Area = 380 square millimeters
Minimum Detection Limit = 0.017 fibers/cc
Grid Openings Scanned = 10
Grid Area Scanned = .103 square millimeters

Number Fibers per cc 95% Confidence Range
Silica
<5um 1 0.017 0.000 0.097
Silica
>=5um 0 0.000 0.000 0.065
Al-Si
<Sum 1 0.017 0.000 0.097
Al-Si
>=5um 0 0.000 0.000 0.065
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Sample Number: RH1012

Sample Volume = 209 liters
Filter Area = 380 square millimeters
Minimum Detection Limit = 0.018 fibers/cc
Grid Openings Scanned = 10
Grid Area Scanned = .103 sqguare millimeters

Number Fibers per cc 95% Confidence Range
Silica
<Sum 87 1.536 1.213 1.858
Silica
>=5um 24 0.424 0.254 0.593
Al-Si
<5um 3 0.053 0.011 0.155
Al-S1
>=5um 3 0.053 0.011 0.155
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Sample Number: RH1013

Sample Volume = 177 liters
Filter Area = 380 square millimeters
Minimum Detection Limit = 0.021 fibers/cc
Grid Openings Scanned = 10
Grid Area Scanned = .103 square millimeters

Number Fibers per cc 95% Confidence Range
Silica
<5um 6 0.125 0.046 0.272
Silica
>=5um 3 0.063 0.013 0.183
Al-si
<5um 0 0.000 0.000 0.077
Al-Si
>=5um 0 0.000 . 0.000 0.077
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Sample Number: RH1014

Sample Volume = 31.8 liters
Filter Area = 380 square millimeters
Minimum Detection Limit = 0.116 fibers/cc
Grid Openings Scanned = 10
Grid Area Scanned = .103 square millimeters

Number Fibers per cc 95% Confidence Range
Silica
<5um 39 4.525 3.105 5.945
Silica
>=5um 21 2.436 1.394 3.478
Al-Si
<dSum 5] 0.580 0.188 1.354
Al-Si
>=5um 2 0.232 0.028 0.838
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Sample Number: RH1025 .74 ~77 7
Sample Volume = _32-4° liters
Filter Area = 380 square millimeters
Minimum Detection Limit = 0.118 fibers/cc
Grid Openings Scanned = 10
Grid Area Scanned = 9.970001E-02 square millimeters

Number Fibers per cc 95% Confidence Range
Silica
<Sum 12 1412 0.953 0,729 0.¥93 2486 /066
Silica
>=5um 5 0.588 0.397 0.10% 0./29 1.3%3 0 7320
Al-Si
<Sum 0 0.000 0.000 0.434
Al-Si .
>=5um 2 0.235 0.028 0.849
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Sample Number: RH1028 53« Sels 73
Sample Volume = _36-2" liters

Filter Area = 380 square millimeters
Minimum Detection Limit = 0.105 fibers/cc
Grid Openings Scanned = 10
Grid Area Scanned = ©9.970001E-02 square millimeters
Number Fibers per cc 95% Confidence Range
Silica
<5um 10 1.0587 0.7/ 9*595’a543 1.986 /. 3/3
Silica
>=5um 2 0.231 0. 194 0.025 0.0i7 0 %60 o-3/%
Al-Si
<3um 3 0.316 0.065 0.923
Al-Si
>=3um 0 0.000 ) 0.000 0.389
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Alr and lndusttial Hygiene Laboratory
2151 Berkeley Way, Berkeley, CA 94704
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Sample Transmittal 1/7/92

20026
SAMPLE LOG: RICE HARVEST & RICE BURN | ; s
R. LAWSON, AG CENTER, UC DAVIS i 1
' Sample # |Elapsed TimeTotal Volume ! ’
[ A59323 f 0.00I | I
| A59324 | f 0.00/ Notes: A#### = Mixed cellulose
A59326 1:47] 176.02! B 8QiEE— RVC{Ro6eRl)
I AB9327 1:471 176.02! RH10### = Polycarbonate
| A59328 | 1:47| 185.65! | 0 vol = blank |
A59329 | 2:05] 204.38] Aoz # = flixed cihitm il
A59330 | 2:05] 206.88] i
A59331 | 3:03] 303.78 4
505337 0 e 3.8 230 O 00G - o lmemn |
A59333 | 1:11] 120.70i - i
| A59334 2:45] 279.68! ! i
A59335 | 1:43] 175.10] l i
A59336 | 2:32! 249.40! !
| A59337 | 2:32! 244 .60i %
|  A59338 | 2:32] 255.40i 1
| AS59339 | 1:261 148.35! ~
A59340 | 2:03 211.56! |
AT e VTN St Qs T -l |
A59342 2:32] 250.60] I ;
A59343 | 2:03] 201.11! ! !
A59344 | 214 227.80] :
A59345 | 2:03| 209.10] i
A59346 | . 2:32] 253.00 i
A59347 | 2:32] 249.40i i
A59348 | 2:04! 207.70} !
A59349 | 2:32! 245.20i é
A59350 | 2:32] 238.00i , |
A59356 | 0.00! '. i
I RH1003 | 0:22! 36.74) | i 5
| RH1008 | r 0.00: | !
| RH1009 | a 0.00! i '
i RH1010 0:22! 37.62: , :
| RH1011 | 2:05 210.63] E 1
. RH1012 ! 2:05! 208.75i
| RH1013 ! 1:44] 176.80! | ! z
' RH1014 | 0:19] 31.83! 1 ; |
| RH1015 ! 0:21! 36.54! E ! i
| RH1016 0:19! 32.49. E }
| RH1017 | 0:17] 28.48] ! '*
. RH1018 | 0:22! 37.62 I |
i RH1019 i 0:22; 36.41. i ; i
N e VO I DU——er- - L 1 Re ity Al 5
© RH1021 0:11: 18.10 f ? :
RH1022 111 120.70] { 5
RH1023 2:45] 280.50! | |
- Page 1 of 2
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Sample Transmittal 1/7/92 =002
RH1024 1:43] 170.47i 1
RH1025 0:21] 32.64] |
RH1026 - 0:22] 37.07I |
RH1027 0:22] 38.50] !
RH1028 0:21 36.15! ;
RH1029 | 0:15 25.43] |
_+ RH1030 . 0:20 33.90
RH1031 0:22 36.85
RH1032 0:22] 36.85I
RH1033 | 0.00|
RH1034 | 0:32 242.80]
RH1035 | 1:26 142.76]
| RH1036 0.00i |
I RH1037 0.00! |
| RH1038 2:03] 211.56] | :
| _RH1039 2:14 227.80I |
I RH1040 2:04 207.70!
| —RHE004 . e
Y R — YT e e |
RHB006— 40T 428-28 / i.
—anee¢——~————efoazi—-as4wv*( At Lo S |
B8 0683 0 S 3 0104 | |
_RH8003 s 3:05:; 322.30w |
RHBO10 3105j~—_—316.03] l
RSO+ 2+03| 239, 241 i
“RHB01 2™t ee—nss 2 (3t 20 2. 34 / 1
Rptegpe s 7 ¢ ; ‘;
Rt qooe & ® ;
: ! |
- — : : i e
l}ﬁ@c;x ,(:5 _‘ /¢ :
! ! j ‘1
..
Dot s bom &L

: W32 Al

Page 2 of 2
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Project 1.D.: UCD-005 Page 1 of 38
AIHL Lab. Number: 20182

ATHIL Analvtical Report
Microscopy Unit

Name of Submitter: Robert Lawson Sampies Received: 4/22/92
Submitting Agency: Agricultural Health & Safety Center

University of California

Davis, CA 95616-8757 Total Samples Analyzed: 36

Sampling Location: UCD Rice straw
field burn Date Reported q /2392

Sample Description: Ambient Air Filter Samples

Analvsis Requested: Fibrous Silica (per cc Air)

Method: AIHL Provisional TEM Method for Analysis of Fibrous Silicat
Instruments: Hitachi H-600/H-6010A Scanning Transmission Electron Microscope

Kevex Delta Class Analyzer
JEOL JSM-35C Scanning Electron Microscope

Notes

o At this time there is no officially adopted analytical method for determining
silica fiber concentrations emitted from the burning of biomass fuels. The AIHL
provisional method is based on standard techniques used for other sample types.

Details of the AIHL Provisional TEM Method for Analysis of Fibrous Silica are
available upon request.

Signatures of Analvsts
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Project 1.D.: UCD-005 Page 2 of 38
AIHL Lab. Number: 20182

Analvyvtical Summary

Field Silica Fibers per cc Air Al-Silica Fibers per cc Air
Number <5 microns >=5 microns <5 microns >=5 microns
RB10SOT 3.8 2.5 0.0 0.21
RB1052T 1.8 1.9 0.0 0.0
RB1053B 0.023 0.0 0.0 0.0
RB1056T 3.4 4.0 0.0 0.0
RB1057B 0.0 0.0 0.0 0.0
RB10S5S8P 2.1 3.2 0.16 0.0
RB1059B Filter was overloaded- no analvsis attempted

RB1060T 0.34 1.0 0.17 0.0
RB1061T 0.17 0.85 0.0 0.0
RB1062B 0.03 0.0 0.0 0.0
RB1063T 2.4 4.9 6.0 0.32
RB1064T 0.17 0.17 0.0 0.0
RB1065T 0.17 0.0 0.0 0.0
RB1066T 1.0 1.8 0.0 0.0
RB1067T Count sheet missing

RB1068B 0.0 0.0 0.17 0.0
RB1069T 2.9 3.2 0.0 0.0
RB1070P 0.0 0.0 0.035 0.0
RB1071P 1.0 0.13 0.18 0.0
RB1Q72B 0.0 0.0 0.0 0.0
RB1073B 0.19 0.0 0.0 0.0
RB1074B 0.0 0.0 0.0 0.0
RB1073B 0.0 0.0 0.0 0.0
RB1076B 0.0 0.0 0.0 0.0
RB1077B 0.0 0.0 0.0 0.34
RB1078B 0.36 0.385 0.0 0.36
RB1079B 0.0 0.0 0.0 0.0
RB1080B 0.0 0.18 0.0 0.0
RB1081P 5.4 6.1 0.95 0.68
RB1082B 0.0 0.0 0.0 0.0
RB1083B 0.0 0.024 0.0 0.0
RB1084P 4.2 8.3 0.12 0.0
RB1085B g.0 0.0 0.0 0.0
RB1086P 7.4 7.2 0.0 0.23
RB1087P Filter was overloaded- no analysis attempted

RB1088B 0.0 0.0 0.14 0.0
RB108SP 0.0 0.0 0.0 Q.0
RB1091P Filter was overloaded- no analysis attempted

RB1100P Filter was overioaded- no analvsis attempted

RB1104P Filter was overioaded- no analysis attempted
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Formula for calculating the Minimum Detection Limit (MDL) in fibers per cc air:
MDL =1 fiber x Effective Filter Area/[1000 x Grid Area Scanned x Sample Volume].
where Sample Volume is given in liters

Formula for calcuiating Fiber Concentration (C) in fibers per cc air:

C = (Number of fibers) x (MDL)

B - 67



Page 3 of 38
Sample Analvysis

AIHL Lab. Number: 20182

Field Number: RB1 OS50 T: FIBPER DATA
Filter Data Air Pump Data

Type Polyvcarbonate. 0.4um Sample Volume 20.4 liters

Diameter (mm) 25

Effective Area (mmz) 380

TEM Analytical Parameters

Magnification 35.000X Minimum Detection Limit 0.213 fibersscc
Grid Openings Scanned 10 Instrument Hitachi H-600/H6010A
. Accelerating Voltage 75 kV
Grid Area Scanned (mm*) 0.09 Operator D. Scales
IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION {PER CC AIR)
Silica* Silica Fibers/cc 95% Confidence Range
iength number
<Sum 18 3.8 2.27 to 6.05 fibers/cc
>=5um 12 2.6 1.32 to 4.46 fibers/cc

- Silica fibers are structures that have an aspect ratioc of 3:1 or greater

and demonstrate a dominant silicon X-ray fluorescence peak with no
aluminum peak.

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR)
Al-Silica’ Al-Silica Fibers/cc 95% Confidence Range
Jength  ~umber

<5um 0 c.0 0.00 to 0.78 fibers/cc

>=5um 1 0.21 0.005 to 1.18 fibers/cc

" - Al-Silica fibers are structures that have an aspect ratio of 3:1 or greater
and demonstrate both an aluminum and silicon X-ray fluorescence peak.
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The following pages of the lab. report are taken directly from the output of a
computer program that calculates fiber concentrations from fiber-count data.

For each sample,
Filter Type = Polycarbonate. 0.4 um

Filter Diameter = 25 mm
Effective Filter Area = 380 sg. mm

TEM Magnification = 35,000X
Instrument used = Hitachi H-600/H6010A
Accelerating Voltage = 75 kV
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Sample Number: RB105S0T

Sample Volume = 20.4 liters
Filter Area = 380 square millimeters
Minimum Detection Limit = 0.213 fibers/cc
Grid Openings Scanned = 10
rid Area Scanned = 8.759999E-02 square millimeters

Number Fibers per cc 95% Confidence Range
Silica
<5um 18 3.828 2.269 6.050
Silica
>=5um 12 2.552 1.318 4.457
Al-Si
<5um 0 0.000 0.000 0.785
Al-Si
-=35um 1 0.213 0.005 1.184

';!****t***t***t**t!****************************t****t*************x*********
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Sample Number: RB1052T

Sample Volume = 27.2 liters
Filter Area-= 380 square millimeters
Minimum Detection Limit = 0.159 fibers/cc
Grid Openings Scanned = 10
Grid Area Scanned = 8.759999E~-02 square millimeters

Number Fibers per cc 95% Confidence Range
Silica
<Sum 11 1.754 0.876 3.139
Silica
>=5um 12 1.914 0.989 3.343
Al-Si
<Sum 0 0.000 0.000 0.588
Al-Si
m=5um 0 0.000 0.000 0.588

LR R R R AR EE R R R R R R R R R R R R R R R R R R R R R R R S R R R R R R R R R R R R R E R R R R E R E R R R
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Sample Number: RB1053B

sample Volume = 192 liters
Filter Area = 380 square millimeters
Minimum Detection Limit = 0.023 fibers/cc
Grid Openings Scanned = 10
Grid Area Scanned = 8.759999E-02 sgquare millimeters

Number Fibers per cc 95% Confidence Range
Silica
<5um 1 0.023 0.001 0.126
Silica
>=5um 0 0.000 0.000 0.083
Al-Si
<5um 0 0.000 0.000 0.083
Al-Si
>=5um 0 0.000 _ 0.000 0.083

R e I Tm T TI T M T T M T T T T T ™ M T T I MmN M T T mmMmI I mTmTTr I T T mmTmT mhmmhmmmmmmT
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Sample Number: RB1056T

Sample Volume = 20.4 liters
Filter Area = 380 square millimeters
Minimum Detection Limit = 0.213 fibers/cc
trid Openings Scanned = 10
trid Area Scanned = 8.759999E-02 square millimeters
Number Fibers per cc 95% Confidence Range
Silica:
<5um 16 3.402 1.946 5.524
Silica
>=5um 19 4.040 2.433 6.309
Al-Si
<Sum 0 0.000 0.000 0.785
Si
~=5um 0 0.000 0.000 0.785

EEE R SRR EREREZEEE RS E SRS R R RS AR SRR R R RS R E R ZE RS R R E R R R R E R R EE R ER RS R EES S ESEEESERS
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Sample Number: RB1057B

Sample Volume = 25 liters
Filter Area = 380 sguare millimeters
Minimum Detection Limit = 0.174 fibers/cc
6rid Openings Scanned = 10
Grid Area Scanned = 8.759999E-02 square miilimeters

Number Fibers per cc 95% Confidence Range
Silica
<Sum 0 0.000 0.000 0.640
Silica
>=5um 0 0.000 0.000 0.640
Al-Si
<5um g 0.000 0.000 0.640
Al-Si
~=5um 0 0.000 0.000 0.640

N T I I T T T T T T T T T T T T T I mMmTm T I I I I I I T I I I I I I I ' '™
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Sample Number: RB10588B

Sample Volume = 27.2 liters /
Filter Area = 380 square millimeters
Minimum Detection Limit = 0.159 fibers/cc
Grid Openings Scanned = 10
Grid Area Scanned = 8.759999E-02 square millimeters

Number Fibers per cc 95% Confidence Range
Silica
<Sum 13 2.073 1.104 3.545
Silica
>=5um 20 3.190 1.949 4.926
Al-Si
<Sum 1 0.159 0.004 0.888
Al-Si
>=Hum 0 0.000 0.000 0.588

KEE K KX K XX KK KX KK EXRK KR KK XX R EREE XA KK XK KKK KEKE XK KX X KKK KRR L X EREX XK XK KK KK X KKK XXX K % X
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Sample Number: RB1060T

sample Volume = 25.5 liters
filter Area = 380 square millimeters
Minimum Detection Limit = 0.170 fibers/cc
Grid Openings Scanned = 10
orid Area Scanned = 8.759999E-02 square millimeters

Number Fibers per cc 95% Confidence Range
Silica
<5um 2 0.340 0.041 1.228
silica
>=5um 6 1.021 0.374 2.222
Al-Si
<Sum 1 0.170 0.004 0.948
Al-Si
>=5um 0 0.000 0.000 0.628
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Sample Number: RB1061T

Sample Volume = 25.5 liters
Filter Area = 380 square millimeters
Minimum Detection Limit = 0.170 fibers/cc
Grid Openings Scanned = 10
Grid Area Scanned = 8.759999E-02 square millimeters

Number Fibers per cc 95% Confidence Range
Silica
<5um 1 0.170 0.004 0.948
Silica
>=5um 5 0.851 0.276 1.985
Al-Si
<Sum 0 0.000 0.000 0.628
Al-Si
>=5um 0 0.000 0.000 0.628
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Sample Number: RB1062B

Sample Voiume = 145 liters
Filter Area = 380 square millimeters
Minimum Detection Limit = 0.030 fibers/cc
Grid Openings Scanned = 10
Grid Area Scanned = 8.759999E-02 sgquare millimeters

Number Fibers per cc 95% Confidence Range
Silica
<Sum 1 0.030 0.001 0.167
Silica
>=3um 0 0.000 0.000 0.110
Al-Si
<Sum 0 0.000 0.000 0.110
Al-Si
>=5um 0 0.000 0.000 0.110
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ample Number: RB1063T

ample Volume = 27.2 liters
ilter Area-= 380 square millimeters
inimum Detection Limit = 0.159 fibers/cc
rid Openings Scanned = 10
rid Area Scanned = 8.759999E-02 square millimeters

Number Fibers per cc 95% Confidence Range
ilica
Sum 15 2.392 1.340 3.946
ilica
=5um 31 4.944 3.204 6.684
1-81i
Sum 0 0.000 0.000 0.588
1-81i
=5um 2 0.319 0.039 1.151
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Sample Number: RB1064T

Samplie Volume = 25.5 liters
Filter Area = 380 square millimeters
Minimum Detection Limit = 0.170 fibers/cc
Srid Openings Scanned = 10
3rid Area Scanned = 8.759999E-02 sgquare millimeters

Number Fibers per cc 95% Confidence Range
Silica
<dum 1 0.170 0.004 0.948
Silica
>=5um 1 0.170 0.004 0.948
Al-Si
<dum 0 0.000 0.0060 0.628
Al-Si
>=3um 0 0.000 0.000 0.628

':t*****x****x****x**x******x**xx**x**xxx****t*xt****x***t:&*txx*xxx***xx****

B - 80



EEEEE LS EEREE S EEEEE I I E S S EE R 2 R R R E E E S R RS R R R R E R R R R RS R RS R R R R R R 2 A S R R R E R E R E R R R ]
sample Number: RB1065T

sample Volume = 25.5 liters
‘ilter Area = 380 square millimeters
finimum Detection Limit = 0.170 fibers/cc
irid Openings Scanned = 10
irid Area Scanned = 8.759999E-02 sgquare millimeters

Number Fibers per cc 95% Confidence Range
silica
Sum 1 0.170 0.004 0.948
3ilica
>=5um 0 0.000 0.000 0.628
\1-Si
Sum 0 0.000 0.000 0.628
\1-Si
>=5um 0 0.000 . 0.000 0.628
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Samplie Number: RB1066T

Sample Volume = 27.2 liters
Filter Area = 380 square millimeters
Minimum Detection Limit = 0.161 fibers/cc
trid Openings Scanned = 10
Grid Area Scanned = .0868 sguare millimeters

Number Fibers per cc 95% Confidence Range
Silica
<5um 6 0.966 0.354 2.102
Silica
>=5um 11 1.770 0.884 3.168
Al-Si
<Sum 0 0.000 0.000 0.594
Al-Si
»=5um 0 0.000 0.000 0.594
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Sample Number: RB1068B
sample Volume = 25.7 liters

“ilter Area-= 380 square millimeters
finimum Detection Limit = 0.170 fibers/cc
irid Openings Scanned = 10

yrid Area Scanned = .0868 square millimeters

Number Fibers per cc 95% Confidence Range

5ilica

<Sum 0 0.000 0.000 0.629
3ilica

>=5um 0 0.000 0.000 0.629
il1-S1

<Sum 1 0.170 0.004 0.949
\l-81i

~=3um 0 0.000 0.000 0.629
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sSample Number: RB1069T

Sample Volume = 27.2 liters
Filter Area = 380 square millimeters
Minimum Detection Limit = 0.161 fibers/cc
3rid Openings Scanned = 10
Grid Area Scanned = .0868 square millimeters

Number Fibers per cc 95% Confidence Range
Silica
<5Sum 18 2.897 1.717 4.579
Silica
>=5um 20 3.219 1.967 4.972
Al-Si
<Sum 0 0.000 0.000 0.594
A1-Si
“=35um 0 0.000 . 0.000 0.594
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Sample Number: RB1070P

sample Volume = 125 liters
Filter Area = 380 square millimeters
Minimum Detection Limit = 0.035 fibers/cc
Grid Openings Scanned = 10
Grid Area Scanned = .0868 square millimeters

Number Fibers per cc 95% Confidence Range
Silica
<5um 0 0.000 0.000 0.129
Silica
>=5um 0 0.000 0.000 0.129
Al-Si
<Sum 1 0.033 0.001 0.195
1\ _Sl
>=3um 0 0.000 0.000 0.129
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sample Number: RB1071P

sample Volume = 99.2 liters
vilter Area = 380 square millimeters
Minimum Detection Limit = 0.044 fibers/cc
Grid Openings Scanned = 10
trid Area Scanned = .0868 sguare millimeters
Number Fibers per cc 95% Confidence Range

Silica

<Sum 23 1.015 0.600 1.430
Silica

>=5um 3 0.132 c.027 0.387
1]1-Si

<Sum 4 0.177 0.048 0.452
V1-Si

=5um 0 0.000 0.000 0.183
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ample Number: RB1072B

ample Volume = 31.2 liters
'ilter Area = 380 square millimeters
inimum Detection Limit = 0.140 fibers/cc
rid Openings Scanned = 10
rid Area Scanned = .0868 square millimeters

Number Fibers per cc 95% Confidence Range
ilica
Sum 0 0.000 0.000 0.518
iilica
=5um 0 0.000 0.000 0.518
xl—Si
Sum 0 0.000 0.000 0.518
d-si
=3um 0 0.000 0.000 0.518
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Sample Number: RB1073B

Sample Volume = 23 liters
Filter Area = 380 square millimeters
Minimum Detection Limit = 0.190 fibers/cc
Jrid Openings Scanned = 10
trid Area Scanned = .0868 sqguare millimeters

Number Fibers per cc 95% Confidence Range
Silica
<Sum 1 0.190 0.00S 1.060
Silica
>=3um 0 0.000 0.000 0.702
Al-Si
<5um 0 0.000 0.000 0.702
Al-Si
“=3um 0 0.000 0.C00 0.702
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Sample Number: RB10748B

Sample Volume = 25 liters
Filter Area = 380 square millimeters
Minimum Detection Limit = 0.175 fibers/cec
trid Openings Scanned = 10
Grid Area Scanned = .0868 square millimeters

Number Fibers per cc 95% Confidence Range
$Silica
<Sum 0 0.000 0.000 0.646
Silica
>=5um 0 0.000 0.000 0.646
Al-Si
<Sum 0 0.000 0.000 0.646
\1-Si
L=5um 0 0.000 0.000 0.646
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Sample Number: RB10758B

Sample Volume = 23.4 liters
Filter Area = 380 sqguare millimeters
Minimum Detection Limit = 0.174 fibers/cc
Grid Openings Scanned = 10
Grid Area Scanned = 9.350001E-02 square millimeters

Number Fibers per cc 95% Confidence Range
Silica
<Sum 0 0.000 0.000 0.641
Silica
>=5um 0 0.000 0.000 0.641
Al-Si
<Sum 0 0.000 0.000 0.641
Al-S1i
»=3um 0 0.000 0.000 0.641
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sample Number: RB10768B

sample Volume = 31.7 liters
“ilter Area-= 380 square millimeters
1inimum Detection Limit = 0.138 fibers/cc
irid Openings Scanned = 10
jrid Area Scanned = .0868 square millimeters

Number Fibers per cc 95% Confidence Range
Silica
<5um 0 0.000 0.000 0.510
Silica
>=5um 0 0.000 0.000 0.510
A1-81
<Sum 0 0.000 0.000 0.510
Al-si
>=5um 0 0.000 0.000 0.510

EEEEEEEEE SR EEEEEE SRS E R R SRR EEE R RS R R R R R R AR R R R R R E EE R REEEEEEEREEREEEE R EESEEEEEENS

B - 91



FXEEEXXXEXXXXEIXIXIXXERXLEAEEEBABEIEIXATEEEXIAEELEARERREEXREEE XA B R XX EE X XAEXEREXLEE AL AR XK X

Sample Number: RB10778B

Sample Volume = 25.5 liters
Filter Area = 380 square millimeters
Minimum Detection Limit = 0.172 fibers/cc
Grid Openings Scanned = 10
Grid Area Scanned = .0868 sguare millimeters

Number Fibers per cc 95% Confidence Range
Silica
<5um 0 0.000 0.000 0.634
Silica
>=5um 0 0.000 0.000 0.634
Al-si
<Sum 0 0.000 0.000 0.634
Al-si
>=5um 2 0.343 0.042 1.2490
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Sample Number: RB1078B

Sample Volume = 24.6 liters
Filter Area = 380 square millimeters
Minimum Detection Limit = 0.178 fibers/cc
srid Openings Scanned = 10
srid Area Scanned = .0868 square millimeters

Number Fibers per cc 95% Confidence Range
Silica
<5um 2 0.356 0.043 1.285
Silica
>=5um 3 0.534 0.110 1.561
Al-~Si
<S5um 0 0.000 0.000 0.657
Al-Si
>=5um 2 0.356 0.043 1.285

FEXEXELEX XX XXX XA A EEX R R RR XX AR XK E R XA XX KX XA R XXX XXX R AR AKX EER XXX EEE XX R X XXX KR EX KRR XXX X

B - 93



R EEEREEEEEE SRR LR RS RS EEE R R SRR EEEE SRR PR SRR E RS SR EEEEEE RS EEE S S SRR EREEE S

Sample Number: RB1079B

Sample Volume = 23.4 liters
Filter Area = 380 square millimeters
Minimum Detection Limit = 0.187 fibers/cc
Grid Openings Scanned = 10
Grid Area Scanned = .0868 square millimeters

Number Fibers per cc 95% Confidence Range
Silica
<S5um 0 0.000 0.000 0.690
Silica
>=5um 0 0.000 0.000 0.690
Al-Si
<Sum 0 0.000 0.000 0.690
Al-Si
>=5um 0 0.000 0.000 0.690
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Sample Number: RB1080B

Sample Volume = 24.1 liters
Filter Area-= 380 square millimeters
Minimum Detection Limit = 0.182 fibers/cc
Grid Openings Scanned = 10
Srid Area Scanned = .0868 square millimeters

Number Fibers per cc 95% Confidence Range
Silica
<5um 0 0.000 0.000 0.670
Silica
>=5um 1 0.182 0.005 1.012
Al-Ssi
<5um 0 0.000 0.000 0.670
Al-Si
>=35um 0 0.000 0.000 0.670
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Sample Number: RB1081P

Sample Volume = 32.3 liters
Filter Area = 380 square millimeters
Minimum Detection Limit = 0.136 fibers/cc
Grid Openings Scanned = 10
Grid Area Scanned = .0868 square millimeters

Number Fibers per cc 95% Confidence Range
Silica
<S5um 40 5.422 3.741 7.102
Silica
>=5um 45 6.099 4.317 7.881
Al-si
<Sum 7 0.949 0.381 1.954
Al-Si
>=5um 5 0.678 0.220 1.582
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iample Number: RB1082B

-ample Volume = 25.8 liters
‘"ilter Area = 380 square millimeters
linimum Detection Limit = 0.189 fibers/cc
irid Openings Scanned = 9
rid Area Scanned = .07812 square millimeters

Number Fibers per cc 95% Confidence Range
ilica
Sum 0 0.000 0.000 0.696
iilica
=5um 0 0.000 0.000 0.696
xl-Si
Sum 0 0.000 0.000 0.696
1-8i
=5um 0 0.000 0.000 0.696

IR EXAEEEER R AR R XL XA R R R E AR E AR AR KA A XA E XX A XXX RN ERFEFXA XXX XA X ERXE R ERERRXRE R R E R XK X

B - 97



tEE R R R E T R R R R E R RS R R R PR E RS R ERE SRR R R R R R R R R R R R R R R R R R R R R RS EEEE R R R R R R
Sampie Number: RB1083B

Sample Volume = 186 liters
Filter Area = 380 square millimeters
Minimum Detection Limit = 0.024 fibers/cc
Grid Openings Scanned = 10
Grid Area Scanned = .0868 square millimeters

Number Fibers per cc 95% Confidence Range
Silica
<5um 0 0.000 0.000 0.087
Silica
>=5um 1 0.024 0.001 0.131
Al-8i
<5um 0 0.000 0.000 0.087
Al-Si
>=5um 0 0.000 0.000 0.087
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Sample Number: RB1084P

Sample Volume = 35.7 liters

Filter Area = 380 square millimeters
Minimum Detection Limit = 0.123 fibers/cc
Grid Openings Scanned = 10

Grid Area Scanned = .0868 square millimeters

Number Fibers per cc 95% Confidence Range
Silica
<5um 34 4.169 2.768 5.571
Silica
>=5um 68 8.339 6.357 10.321
Al-Si
<Sum 1 0.123 0.003 0.683
Al-Si
>=5um 0 0.000 0.000 0.458
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Sample Number: RB1085B

Sample Volume = 20.4 liters
Filter Area = 380 square millimeters
Minimum Detection Limit = 0.215 fibers/cc
Grid Openings Scanned = 10
Grid Area Scanned = .0868 square millimeters

Number Fibers per cc 95% Confildence Range
Silica
<Sum 0 0.000 0.000 0.792
Silica
>=5um 0 0.000 0.000 0.792
Al-Si
<Sum 0 0.000 0.000 0.792
Al-Si
>=5um 0 0.000 0.000 0.792
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yample Number: RB1086P

jample Volume = 35.7 liters
"ilter Area = 380 square millimeters
linimum Detection Limit = 0.114 fibers/cc
irid Openings Scanned = 10
irid Area Scanned = 9.350001E-02 square millimeters

Number Fibers per cc 95% Confidence Range
iilica
‘S5um 65 7.400 5.601 9.199
5ilica
»=5um 63 7.172 5.401 8.943
\1-Si .
5um 0 0.000 0.000 0.420
\1-Si
»=5um 2 0.228 0.028 0.822
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Sample Number: RB1088B

Sample Volume = 28.9 liters
Filter Area = 380 square millimeters
Minimum Detection Limit = 0.141 fibers/cc
Grid Openings Scanned = 10
Grid Area Scanned = 9.350001E-02 square millimeters

Number Fibers per cc 95% Confidence Range
Silica
<Sum 0 0.000 0.000 0.519
Silica
>=5um 0 0.000 0.000 0.518
Al-Si
<Sum 1 0.141 0.004 0.783
Al-Si
>=5um 0 6.0G0 0.000 0.519
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Sample Number: RB1089P

Sample Volume = 32.3 liters
Filter Area = 380 square millimeters
Minimum Detection Limit = 0.126 fibers/cc
Grid Openings Scanned = 10
Grid Area Scanned = 9.350001E-02 sqguare millimeters

Number Fibers per cc 95% Confidence Range
Silica
<S5um 0 0.000 0.000 0.464
Silica ‘
>=5um 0] 0.000 0.000 0.464
Al-sSi
<Sum 0 0.000 0.000 0.464
Al-Si
>=5um 0 0.000 0.000 0.464
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SAMPLE TRANSMIT 4/21

UCD 005

SAMPLE TRANSMITTAL TO DON SCALES, AIHL, FROM ROBERT LAWSON, UC DAVIS

916-752-5180 4/22/92

All samples are rice burn, or burned field preparation.

SAMPLE # [SAMPLETIME |FLOW VOLUME FILTER TYPE

(HH:MM) L/MIN L

A14513 1:14 1.73 127.65|MCE
A59354 2:18 1.52 209.76|MCE
A59358 2:18 1.58 217.35|MCE
A59359 2:18 1.69 232.53|MCE
A59360 2:12 1.66] 219.12|MCE
A59361 2:18 1.70| 233.91|MCE
A59362 2:12 1.63| 214.50/MCE
A59363 2:18 1.63] 224.25|MCE
A59365 2:20| 1.70] 237.30|MCE
A59366 2:18 1.59] 219.42|MCE
A59367 0:57 1.67] 95.19|MCE
A59368 1:26 1.63 139.75|MCE
A59369 0:57 1.68 95.48|MCE
A59370 0:57 1.74 98.90|MCE
RB1050 0:12 1.70 20.40/|POLYCARBONATE (.0
RB1052 0:16 1.70 27.20|POLYCARBONATE
RB1053 1:53 1.70 192.10|POLYCARBONATE
RB1056 0:12 1.70 20.40|POLYCARBONATE
RB1057 0:15 1.67 25.05|POLYCARBONATE
RB1058 0:16 1.70 27.20|POLYCARBONATE
RB1059 | 0:15 1.69 25.28{POLYCARBONATE
RB1060 | 0:15 1.70] 25.50|POLYCARBONATE
RB1061 | 0:15 1.70 25.50|POLYCARBONATE
RB1062 | 1:26 1.69 144.91|POLYCARBONATE
RB1063 | 0:16! 1.70 27.20|POLYCARBONATE
RB1064 0:15] 1.70 25.50| POLYCARBONATE
RB1065 ! 0:15 1.70 25.50{POLYCARBONATE
RB1066 | 0:16 1.70 27.20!POLYCARBONATE
RB1067 | 0:16| 1.70 27.20|POLYCARBONATE
RB1068 0:15| 1.71 25.65|POLYCARBONATE
RB1069 0:16 1.70 27.20|POLYCARBONATE
RB1070 1:114 1.70 125.43|POLYCARBONATE
RB1071 0:57] 1.74 99.18/POLYCARBONATE
RB1072 0:18 1.64 31.16|POLYCARBONATE
RB1073 | 0:14 1.64 22.96|POLYCARBONATE
RB1074 | 0:15 1.67 25.05/POLYCARBONATE

__RB1075 | 0:14 1.67 23.38|POLYCARBONATE
RB1076 | 0:19] 1.67 31.73[POLYCARBONATE
RB1077 0:15| 1.70 25.50|POLYCARBONATE
RB1078 0:151 1.64 24.60!POLYCARBONATE '
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SAMPLE TRANSMIT 4/21

Ul

RB1079 | 0:14] 1.67 23.38|POLYCARBONATE
RB1080 | 0:14] 1.72 24.08| POLYCARBONATE

RB1081 | 0:19 1.70 32.30|POLYCARBONATE .
RB1082 | 0:15 1.72 25.80|POLYCARBONATE

RB1083 1:55 1.62 185.73|POLYCARBONATE -
RB1084 0:21 1.70 35.70{POLYCARBONATE *
RB1085 0:12 1.70 20.40/|POLYCARBONATE .
RB1086 0:21 1.70 35,70/ POLYCARBONATE .
RB1087 0:15 1.70 25.50] POLYCARBONATE .
RB1088 0:17 1.70 28.90|POLYCARBONATE .
RB1089 0:19 1.70 32.30|POLYCARBONATE .
RB1091 | 0:14 1.70| 23.80|POLYCARBONATE .
RB1100 | 0:18 1.65] 29.61|POLYCARBONATE .
RB1104 | 0:15 1.70i 25.50/ POLYCARBONATE .

N
Page 2
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Project I.D.: UCD-006

AIHL Lab. Number:

Name of Submitter:

Submitting Agency:

Sampling Location:

Page 1 of 9
20255
ATHIL Analytical Repor+t
Microscopy Unit

Robert Lawson Samples Received: 6/05/92
Agricultural Health & Safety Center

University of California

Davis. CA 95616-8757 Total Samples Analyzed: 7
UCD Rice straw ﬁ

field burn Date Reported 23,52

Sample Description:

Analysis Requested:

Ambient Air Filter Samples

Fibrous Silica (per cc Air)

Method: AIHL Provisional TEM Hethod for Analysis of Fibrous Silicat

Instruments: Hitachi H-600/H-6010A Scanning Transmission Electron Microscope
Kevex Delta Class Analyzer
JEOL JSM-35C Scanning Electron Microscope

Notes

- At this time there is no officially adopted analytical method for determining
silica fiber concentrations emitted from the burning of biomass fuels. The AIHL
provisional method is based on standard techniques used for other sample types.

Details of the AIHL Provisional TEM Method for Analysis of Fibrous Silica are
available upon request.

Signatures of Analysts

s Dradd ). Seakes G-27-92

, ObinC! bl 923,92




Project 1.D.: UCD-006 Page 2 of 9
AIHL Lab. Number: 20255

Analdvyvtical Summar-<y

Field Silica Fibers per cc Air Al-Silica Fibers per cc Air
Number <5 microns >=85 microns <5 microns >=5 microns
RB1090P 2.9 1.9 0.43 0.48
RB1092B 0.0 0.29 0.0 0.0
RB10S3P 0.0 0.G 0.08 0.04
RB1094P 0.02 0.0 0.02 0.06
RB10S5P 13.0 3.9 1.9 0.89
RB10968B 0.0 0.0 0.0 0.0
RB10S7P 0.18 0.0 0.0 0.0

RB1098P Not anlayzed- low priority
RB1099P Not analyzed- low priority
RB1101 Blank

RB1102P Not analyzed- low pricrity

RB1103 Blank
RB1105 Blank
RB1106 Blank

Formula for calculating the Minimuw Detection Limit (MDL) in fibers per cc air:
MDL = 1 fiber x Effective Filter Area/[1000 x Grid Area Scanned x Sample Volume].
where Sample Volume is given in liters

Formula for calculating Fiber Concentration (C) in fibers per c¢c air:

C = (Number of fibers) x (MDL)
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Page 3 of 9
Sample Analvsis

AIHL Lab. Number: 20255

Field Nmmber: RB1 O90F: FIBER DATA
Filter Data Air Pump Data
Type Polycarbonate. 0.4um Sample Volume 84.7 liters
Diameter (mm) 25

Effective Area (mmz) 380

TEM Analytical Parameters

Magnification 35,000X Minimum Detection Limit 0.048 fibers/cc
Grid Openings Scanned 10 Instrument Hitachi H-600/H6010A
. Accelerating Voltage 75 kV
Grid Area Scanned (mm-) 0.09 Operator J. Schmidt
IDENTIFIED FIBERS CALCULATED FIBER CORCENTRATION (PER CC AIR)
Silica* Silica Fibers/cc 95% Confidence Range
length  number
<5um 61 2.9 2.19 to 3.66 fibers/cc
>=5um 40 1.9 1.32 to 2.51 fibers/cc

- 8ilica fibers are structures that have an aspect ratio of 3:1 or greater

and demonstrate a dominant silicon X-ray fluorescence peak with no
aluminum peak.

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR)

Al-Silica' Al-Silica Fibers/cc 95% Confidence Range
tength  number
<5um 9 0.43 0.20 to 0.82 fibers/cc
>=5um 10 0.48 0.23 to 0.88 fibers/cc

" - Al-Silica fibers are structures that have an aspect ratio of 3:1 or greater
and demonstrate both an aluminum and silicon X-ray fluorescence peak.
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The following pages of the lab. report are taken directly from the output of a
computer program that calculates fiber concentrations from fiber-count data.

For each sample,

Filter Type = Polycarbonate, 0.4 um
Filter Diameter = 25 mm
Effective Filter Area = 380 sg. mm

TEM Magnification = 35,000X
Instrument used = Hitachi H-600/H6010A
Accelerating Voltage = 75 kV

B - 110



R R R RS EREEEE RS R E R R R RS EEEE R EEEE R SRR R R E RS R R RS R RS R R R R R R EE R R E SRR E R ET R EEEE S S N K]
Sample Number: RB1090OP

Sample Volume = 84.7 liters
Filter Area = 380 square millimeters
Minimum Detection Limit = 0.048 fibers/cc
Grid Openings Scanned = 10
Grid Area Scanned = 9.350001E-02 square millimeters

Number Fibers per cc 95% Confidence Range
Silica
<5um 61 2.927 2.192 3.662
Silica
>=5um 40 1.919 1.325 2.514
Al-Si
<5um 9 0.432 0.198 0.820
Al-Si
>=5um 10 0.480 0.230 0.882

KA K K KA KK KK KK kK kA kKKK KKK K KK KK K KK kKKK K kKKK KKK KKK KKK KKK KKK KKK KK KKKK KKK KK KK KK
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Sample Number: RB1092B

Sample Volume = 28.2 liters
Filter Area = 380 square millimeters
Minimum Detection Limit = 0.144 fibers/cc
Grid Openings Scanned = 10
Grid Area Scanned = 9.350001E-02 square millimeters

Number Fibers per cc 95% Confidence Range
Silica
<Sum 0 0.000 0.000 0.532
Silica
>=5um 2 0.288 0.035 1.041
Al-Si
<Sum 0 0.000 0.000 0.532
Al-Si
>=35um 0 0.000 0.000 0.532

LE R ES RS SRS SRR RS EEEE RS EE R EEE R R SR SRR R R R E R R SRR R R SRS R R R R R R E RS S EEEREREEESE
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********************************t******************************************
Sample Number: RB1093P

Sample Volume = 101 liters
Filter Area = 380 square millimeters
Minimum Detection Limit = 0.040 fibers/cc
Grid Openings Scanned = 10
Grid Area Scanned = 9.350001E-02 sguare millimeters

Number Fibers per cc 95% Confidence Range
Silica
<dum 0 0.000 0.000 0.148
Silica .
>=5um 0 0.000 0.000 0.148
Al-Si
<Sum 2 0.080 0.010 0.291
Al-Si
>=5um 1 0.040 0.001 0.224

:*it*************************************************************************
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Sample Number: RB1094P

Sample Volume = 203 liters
Filter Area = 380 square millimeters
Minimum Detection Limit = 0.020 fibers/cc
Grid Openings Scanned = 10
Grid Area Scanned = 9.350001E-02 square millimeters

Number Fibers per cc 95% Confidence Range
Silica
<Sum 1 0.020 0.001 0.112
Silica
>=5um 0 0.000 0.000 0.074
Al-Si
<Sum 1 0.020 0.001 0.112
Al-Si
>=5um 3 0.060 0.012 0.176

F A A o ook ok %ok % 3k ok ok kK ok ki kK ok Kk K M R A %k A K ok K Kk ok ok ok ok 3k ok kK ok K koA K Kk ko k3 % a3k %k ok Kk K Kok kK Kk ok ok ok ok ok
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Sample Number: RB1095P

Sample Volume = 27.4 liters
Filter Area = 380 square millimeters
Minimum Detection Limit = 0.148 fibers/cc
Grid Openings Scanned = 10
Grid Area Scanned = 9.350001E-02 square millimeters

Number Fibers per cc 95% Confidence Range
Silica
<Sum 88 13.053 10.8326 15.780
Silica
>=5um 67 9.938 7.558 12.318
Al-Si
<Sum 13 1.928 1.026 3.297
Al-Si
>=5um 6 0.890 0.326 1.937

% 3 2k ok k3K ok A ok ok Ok ok ok ok ok ok %k %k K ok ok ok ok 3k Ok ok ok K ok ok ok K ok K Kk K 3k 3k ok 3k 3k 3k 3K ok Ok 2k ok ok koK Ok ok %K Ok ok 3k 3k 3k 3k 3Kk 3k Kk 3k 3Kk K K K k¥ ok ok ok
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Sample Number: RB10S6B

Sample Volume = 29.2 liters
Filter Area = 380 square millimeters
Minimum Detection Limit = 0.139 fibers/cc
Grid Openings Scanned = 10
Grid Area Scanned = 9.350001E-02 square millimeters

Number Fibers per cc 95% Confidence Range
Silica
<Sum Q0 0.000 0.000 0.514
Silica
>=3um 0 0.000 0.000 0.514
Al-Si
<5Sum 0 0.000 0.000 0.514
Al-Si
>=5um 0 0.000 0.000 0.514

R AR KKK LR KK KRR KKK KRR K KRR KRR R R KR KKK KR AR KA R KKK KKK KKK XK R KKK ERKREERR KRR TR R KKK
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Sample Number: RB1097B

Sample Volume = 22.7 liters
Filter Area = 380 square millimeters
Minimum Detection Limit = 0.179 fibers/cc
Grid Openings Scanned = 10
Grid Area Scanned = 9.350001E-02 square millimeters

Number Fibers per cc 95% Confidence Range
Silica
<Sum 1 0.179 0.005 0.997
Silica
>=5um 0 0.000 0.000 0.661
Al-Si
<5um 0 0.000 0.000 0.661
Al-Si
>=5um 0 0.000 0.000 0.661

:*_!:*************************************************************************
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samplietransmit.5/1/92

<0255
SAMPLE LOG: RICE HARVEST & RICE BURN | ‘Notes: carbon = polycarbonate
R. LAWSON, AG CENTER , UC DAVIS ! 0 volumes = blanks
: T ) \ z
| Sample # 'f?ilter Type (Time 1 Avg Fiow 1| Volume
| | '
A14508 mce | 1:54 1.66/ 188.67!
A14509 imce : i 0.00;
| A14510 imce ' | 0.00!
A59357 |mce | 1:54 1.56 177.84!
A59364 |mce I 1:54 1.58] 179.55i
A59371 |mce I 2:05] 1.65 205.63!
A59372 Imce P 1:02 1.66] 102.92
I RB1090 carbon 1 0:51 1.66| 84.66i
| RB1092 Icarbon L 0:17] 1.66! 28.22]
~ __RB1093 icarbon L 1:02] 1.64| 101.37,
| RB1094 [carbon " 2:05 1.68] 203.13]
+ RB1095 ‘carbon 017 1.61] 27.37
i RB1096 .carbon " 0:181 1.62! 29.16:
RB1097 icarbon 0:14! 1.62] 22.68:
RB1098 icarbon . 0:15] 1.68| 25.13
' RB1099 |[carbon o 0:16 1.611 25.76;
RB1101 |carbon | 0.00;
RB1102 !carbon - 0:15 1.66 24.83]
RB1103 icarbon | 0.00!
! RB1105 |carbon | 0.00!
| RB1106 'carbon ! ! 0.00!

,U&L"E Y44 Jeoiyille et by o b 7(,004 Preo.
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Project 1.D.: UCD-007 Page 1 of 10

AIHL Lab. Number: 20330

ATHY, Analyrctical Repoixrt
Microscopy Unit

Name oI Submitter: Bryan M. Jeukins

Submicting Agency: Apricultural Engineering Dept.
University ot California
Navis, CA 95616

Samples Received: 7/16/92

Total Samples Analyzed: 8
Sampling Location: UCD Rice straw

field burn Date Reported / 4

Sample Description: Ambient Air Filter Samples
Analysis Requested: Fibrous Silica (per cc Air)

Method: AIHL Provisional TEM Method for Analysis of Fibrous Silica'

instruments: Hitachi H-600/H-6010A Scanning Transmission Electron Microscope

Kevex Delta Class Analyzer
JEOL JSM-35C Scanning Electron Microscope

Notes

~- At this time there is no officially adopted analytical method for determining
silica riber concentrations emitted tfrom the burning of biomass fuels. The AIHL
provisional method is based on standard techniques used for other sample types.

Details of the AIHL Provisional TEM Method for Analysis of Fibrous Silica are
avalluble upon reguest.

Signatures of Analysts Sign:/p
> 7>0*l/|.;-/6/( ,'l J S/I#‘{M 7'/0 J?V > //2
s L JQM&% Q-tpa 2
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Project I.D.: UCD-007
AIHL Lab. Number: 20330

Arnalytical

Summary

Page 2 of 10

Field $ilica Fibers per cc Air Al-Silica Fibers per cc Air
Number <8 microns >=5 microns <5 microns >=5 microns
UCRRB131 0.004 ¢.00 0.022 0.00
UCRRB132 0.0069 0.014° 0.009 0.005
UCRRB133 .00 0.00 0.005 0.005
UCRRB134 0.00 g.00 0.00 0.00
UCRRB135  0.004 0.00 0.00 0.00
UCRRL136 0.00 0.00 0.00 0.00
UCRRB137 0.005 0.00 0.00 0.00
UCRRB138 0.00 0.014 0.00 0.00

Formula for calculating the Minimum Detection Limit (MDL) in fibers per cc air:

MDL = 1 fiber x Effective Filter Area/[1000 x Grid Area Scanned x Sample Volume],

where Sample Volume is given in liters

Formula for calculating Fiber Concentration (C) in fibers per cc air:

C = (Number of fibers) x (MDL)
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Page 3 of 10
Sample Analdvyvsis

AllL Lab. Number: 20330

¥ield Number: UCRRBI1 31 : FIBER DATA
Filter Data Air Pump Data
Type Polycarbonate, O.4um Sample Volume 2,130 liters
Diamgter (mm) 25
Erfective Area {(mm*) 380

TEM Analytical Parameters

Mapnirication 35.000X Minimum Detection Limit 0.004 fibers/cec
Grid Openings Scanned 4 Instrument Hitachi H-600/H6010A
., Accelerating Voltage 75 kV
Grid Area scanned {(mn)  0.040 Operator J. Schmidt
IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR)
silica" Silica Fibers/cc 95% Confidence Range
length  number
<bum 1 0.004 0.000 to 0.025 fibers/cc
>=5um (1] 0.000 0.000 to 0.017 fibers/cc

4
- Silica fibers are structures that have an aspect ratio of 3:1 or greater

and demonstrate a dominant silicon X-ray fluorescence peak with no
aluminum peak.

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR)
Al-Siltica®t Al-Silica fibers/cc 95% Confidence Range
length  nuiber

<Sum 5 0.022 0.007 to 0.052 fibers/cc

>=5um 0 0.000 0.000 to 0.017 (ftibers/cc

* - Al-Silica fibers are structures that have an aspect ratio of 3:1 or greater

and demonstrate both an aluminum and silicon X-ray fluorescence peak.

B - 122



Page 4 of 10

Sample Analvyvsis

AIHL Lab. Number:
Field Number:

20330
ogCcCRrRRrRe1 32:

FIBER DATA

Filter Data

Air Pump Data-

Type Polycarbonate. 0.4um Sample Volume 1.340 liters
Diameter {(min) . 25
Effective Area (mm*-) 380

Mapnificution
Grid Openings Scanned
Orid Arca Scanned {(mm°)

TEM Analytical Parameters

35.000X Minimum Detection Limit

0.005 fibers/cc
6 Instrument Hitachi H-600/H6010A
Accelerating Voltage 75 kV
0.060 Operator J. Schmidt/D. Scales

IDENTIFIED FIBERS

« - +
Silica

langth  sumber
<Sum 2
>=5um 3

CALCULATED FIBER CONCENTRATION (PER CC AIR)

Silica Fibers/cc 95% Confidence Range

0.009 0.001 to 0.034 fibers/cc

0.014 0.003 to 0.0642 fibers/cc

- Silica fibers are structures that have an aspect ratio of 3:1 or greater
and demonstrate a dominant silicon X-ray fluorescence peak with no

aluminum peak.

IDENTIFIED FIBERS

CALCULATED FIBER CONCENTRATION (PER CC AIR)

Al-Silica’ Al-Silica Fibers/cc 95% Confidence Range
length  number
<5um 2 0.009 0.001 to 0.034 fibers/cc
>=5um 1 0.005 0.000 to 0.026 fibers/cc

+

- Al-Silica fibers are structures that have an aspect
and demonstrate both an aluminum and silicon X-ray

ratio of 3:1 or greater
fluorescence peak.
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Page 5 of 10

Sample Analyvysis

AlHL Lab. Number: 20330

Field Number: UCRREBI1 33 : FIBER DATA
Filter Data Air Pump Data

Type Polycarbonate, 0.4um Sample Volume 2.110 liters

Diameter (umum) . 25

Fffective Area (mm©) 380

TEM Analytical Parameters

Magnification 35.000X Minimum Detection Limit (.005 fibers/cc
Grid Openings Scanned 4 Instrument Hitachi H-600/H6010A

) Accelerating Voltage 75 kV
Grid Area scanned {(mwm-)  0.040 Operator §. Scales

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR)

Silica® Silica Fibers/cc 95% Confidence Range
length  number
<5um 1] 0.000 0.000 to 0.017 fibers/cc
>=5um 0 0.000 0.000 to 0.017 fibers/cc

- Siljca fibers are structures that have an aspect ratio of 3:1 or greater

and demonstrate a dominant silicon X-ray fluorescence peak with no
aluminum peak.

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR)

Al-Silica’
Tength  number
<Gum 1 0.005 0.000

Al-Silica Fibers/cc 95% Confidence Range

to 0.025 fibers/cc

>=5um 1 0.005 0.000 to 0.025 fibers/cc

* - Al-Silica fibers are structures that have an aspect ratio of 3:1 or greater
and demonstrate both an aluminum and silicon X-ray fluorescence peak.
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Page 6 of 10
Sample Analvyvsis

AIHL Lab. Number: 20330

Field Number: UCRIRB1 3 4 - FIBER DATA

Filter Data
Type Folycarbonate., 0.4um
Diameter (mm) .
tffective Area (mmZ) 38

Air Pump Data
Sample Volume 2,200 liters

N
o

[

TEM Analytical Parameters

Magniiication 35. 000X Minimum Detection Limit 0.004 fibers/cc

Grid Openings Scanned 4 Instrument Hitachi H-600/HE010A

Accelerating Voltage 75 kV
Operator D. Scales

il
Grid Area Scanned (mm°) 0.040

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR)

Silica Silica Fibers/cc 95% Confidence Range
length  number
<Sum 0 0.00 0.000 to 0.016 fibers/cc
>=3um 0 0.00

0.000 to 0.016 fibers/cc

- Silica fibers are structures that have an aspect ratio of 3:1 or greater

and demonstrate a dominant silicon X-ray fluorescence peak with no
aluminum peak.

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR)

Al-Silica’

Al-Silica Fibers/cc 95% Confidence Range
length number
<5um 0 0.00 0.000 to 0.016 fibers/cc
>=5um 0 0.00

0.000 to 0.016 fibers/cc

¥ - Al-Silica fibers are structures that have an aspect

ratio of 3:1 or greater
and demonstrate both an aluminum and silicon X-ray

fluorescence peak.
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Page 7 of 10

Sample Analvyvsi=s

AIHL Lab. Number: 20330
Field Number: UCRRB1 35 : FIBER DATA

Filter Data
Type Polvcarhonate, 0.4um
Diuameter {(mwm) , 25
Effecltive Area (mm-) 380

Air Pump Data
Sample Volume 1260 liters

TEM Analytical Parameters

Magnitication 35, 000X Minimum Detection Limit 0.004 fibers/cc
Grid Openings Scanned _1 Instrument Hitachi H-600/H6010A

. Accelerating Voltage 75 kV
Grid Area Scanned (mm<®) 0.070 Operator D. Scales

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR)

Silica’ Silica Fibers/cc 95% Confidence Range
length  nunoer
<5um 1 0.004 0.000 to 0.024 fibers/cc
>=5um 0 0.000 0.000 to 0.016 fibers/cc

- Silica fibers are structures that have an aspect ratio of 3:1 or greater

and demonstrate a dominant silicon X-ray fluorescence peak with no
aluminum peak.

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR)

Al-Silica’ Al-Silica Fibers/cc 95% Confidence Range
length  numocer

<5um 0 0.000 0.000 to 0.016 tibers/cc
>=5un 0 0.000 0.000 to 0.016 fibers/cc

' _ Al-Silica fibers are structures that have an aspect ratio of 3:1 or greater

and demonstrate both an aluminum and silicon X-ray fluorescence peak.
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Page 8 of 10
Sample Analyvsis

AIHL Lab. Number: 20330

Field Nuwber: UCRRB1 3 6 : FIBER DATA
Filter Data Air Pump Data
Type Polvecurbonate. 0.4um Sample Volume 659 liters
Diameter (i) ) 25
Effective Area {mm*) 380

TEM Analytical Parameters

Magnirication 35.,000X Minimum Detection Limit 0.006

fibers/cc
Grid Openings Scanned 10 Instrument Hituchi H-600/H6010A
: Accelerating Voltage 75 kV
Grid Area Scanned (mm~)  0.10 Operator D. Scales

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR)

Siljuax Silica Fibers/cc 95% Confidence Range
length  number
<5um 0 0.000 0.000 to 0.021 fibers/cc
>=5um 0 0.000 0.000 to 0.021 fibers/cc

-~ Silica fibers are structures that have an aspect ratio of 3:1 or greater

and demonstrate u dominant silicon X-ray fluorescence peak with no
aluminum peak.

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR)

Al-Silica’ Al-Silica Fibers/cc 95% Confidence Range
length  number

<Sum Q 0.000 0.000 to 0.021 fibers/cc
>=5um 0 0.000 0.000 to 0.021 fibers/cc

+

- Al-Silica fibers are structures that have an aspect

ratio of 3:1 or greater
and demonstrate both an aluminum and silicon X-ray

fluorescence peak.
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Sample Analvyvsis

AIHL Lab. Number: 20330

Field Number: UCRRB1 37 : FIBER DATA
Filter Data Air Pump Data
Type Polycarbonate, 0.4um Sample Volume 1340 liters
Diameter (mm) 25

”

Effective Area (mmz) 3§6—

TEM Analytical Parameters

Magnitfication 35,000X Minimum Detection Limit 0.005 fibers/cc
Grid Openings Scanned 6 Instrument Hitachi H-600/H6010A
) Accelerating Voltage 75 kV
Grid Area Scanned {(mm-) 0.06 Operator D. Scales
IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR)
Silica Silica Fibers/cc 95% Confidence Kange
length  number
<S5um 1 0.005 0.000 to 0.026 fibers/cc
>=5un 0 0.000 0.000 - to 0.017 fibers/cc

- §ilica fibers are structures that have an aspect ratio of 3:1 or greater

and demonstrate a4 dominant silicon X-ray fluorescence peak with no
dluminum peak.

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR)
Al-Silica’ Al-Silica Fibers/cc 95% Confidence Range
iength  number

<5um 0 0.000 0.000 to 0.017 fibers/cc
>=5um 0 0.000 0.000 to 0.017 fibers/cc

' - Al-Silica fibers are structures that have an aspect ratio of 3:1 or greater

and demonstrate both an aluminum and silicon X-ray fluorescence peak.
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Page 10 of 10

Sample Analvyvsis

AIHL Lab. Number: 20330

Field Number: UCRRB1 38 = IBER DATA
Filter Data Air Pump Data
Type Polycarbonate, 0.4um Sample Volume 1130 liters
Diameter {mm) 25

Elffective Area (mmz) 380

TEM Analytical Parameters

Mapnification 35,000X Minimum Detection Limit 0.005 fibers/cc
Grid Openings Scanned 1 Instrument Hitachi H-600/H6010A
. Accelerating Voltage 75 kV
Grid Area Scanned {mm~) 0.07 Operator D. Scales
IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR)
Silica* Silica Fibers/cc 95% Confidence Range
length  number
<Sum 0 0.000 0.000 to 0.018 fibers/cc
>=5un 3 0.014 0.003 to 0.042 fibers/cc

~ Silica fibers are structures that have an aspect ratio of 3:1 or greater

and demonstrate a dominant silicon X-ray fluorescence peak with no
aluminum peak.

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR)
Al-Silica®t Al-Silica Fibers/cc 95% Confidence Range
length  number

<5um 0 0.000 0.000 to 0.018 fibers/cc
>=5um 0 0.000 0.000 to 0.018 fibers/cc

' - Al-Silica fibers are structures that have an aspect ratio of 3:1 or greater

and demonstrate both an aluminum and silicon X-ray fluorescence peak.
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Flar or Place L'\QD \OO 7 ; l-ACRRB

Address

Submitting Agency

G reew

20339

Lab. Ne.

California State Department of Health
Alr and Industnal Hygiene Laboratory
2151 Berkeley Way, Berkeley, CA 94704

Cate Recsived

LABORATORY SERVICE REQUEST

Ronq fm«g{PV‘

ho. of Samples %

CA

Date Submitted

V4

UCH

. Fund Code

R0S A/
Phoce o. {16) FC 2 -192 2

5/5/ 52,

13¢

o N
Send Analytioal Report to (3. .)@viKin¢ // i3, /\q.c{; <o CAT 25 PS
| Fleld | Dete. H‘i’; ;;S.:ﬁ; Valume P::u Informatisn lna.kyl::quutod
131 | A Sez~t /’7\1 7?2(4 .Q,o/ dat, St Sil gl B
132 || / ' 4 /

3] || / /

134 ) | /

125 | [ /

136 | / fl

2l | | '

[} v

——

Descrintiry of Problem:

Form [.AB-600

SEND ORIGINAL AND ONE CARBON COPY TO AIR AND INDUSTRIAL LABORATCRY
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~0230

Sump_lg_Su_!gg)_iltuI/CImin of Custody Form: R v S
UC Davis/Rice Researeh Board/Air Resources Board R I D
Sampling Program for Biogenic Silica Fiber Emission —
Originating Form from UC Davis (Prof. B. Jenkins, 916-752-1422) S
Date Flow| Elapsed| (4} Total Collected | Transferred Date

: N . i i To Transferred
Sample ID Sampled| Filter #| Cyclone| (LPM) Hours| Flow (L) Location By :
UCRRBI31 4/8/92 : no| 93 1.82 2,132 Upwind/Greer|  SQT/RBW | Schuidbfs|  S{cfa
UCRRB132 4/8192 . no 5.9 3.78 1,338 Downwind| * SQT/RBW ( ~
UCRRB133 4/892 - no| 101 3.48 2,109 Downwind| _ SQT/RBW | (
UCRRE 134 4/8/92 - no 10.1 3.63 2,200 0.6 mi Downwind] SQT/RBW \
UCRRB135 4/9/92 - no 9.5 2.22 1,265| Upwind/Rominger]  BMJ/SQT | . B
UCRRB136 41992 - no 4.9 2.24 659 Downwindi  BMI/SQT SR DR B
UCRRB137 4/992 - no| _ 10.1 221 1,339 Downwind|  BMI/SQT 1 S NI R —
UCRRB138 4/9/92 - no 0.4 2.01 1,134} 0.5 mi Downwind BMJ/SQT




6 October 1992

Robert Lawson

agricultural Health & Safetyv Center
iniversity of California
Davis. California 95616-8757

Near Bob.

Here are the lab. results from one blank that was submitted under Project UCD-004
Aand three blanks from Project UCD-006.

As you see, no fibers (or particles) were found on any of these samples.

Yours truly,

Do

Don Scales
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Sample Analyvysis

AIHL Lab. Number: 20026

Field Number: RH1 O09 : BLANK

Filter Data Air Pump Data

Tvpe ®ylvcarbonate. 0.4um Sampie Volume 0 liters
Niameter {(mm) N 25
Effective Area (mm-) 380

TEM Analvtical Parameters

Magnirication 35.000X Minimum Detection Limit ******* fihapg/ccC
Grid Openings Scanned 10 Instrument Hitachi H-600/H6010A

. Accelerating Voltage 735 kV
srid Area Scanned (mm-) 0,10

Nperator D. Scales

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR)

Silica‘ Silica Fibers/cc 95% Confidence Range
iength  numper
<5um 0 0.0
>=5um 0 0.0

-~ Silica fibers are structures that have an aspect ratio of 3:1 or greater

and demonstrate a dominant silicon X-ray fluorescence peak with no
aiuminum peak.

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR)

Al-Silica’ Al-Silica Fibers/cc 95% Confidence Range
length  number
<5um 0 0.0

>=5um 0 0.0

~ Al-Silica fibers are structures that have an aspect ratio of 3:1 or greater
and demonstrate both an aluminum and silicon X-ray fluorescence peak.
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Sample Analysis

AIHL Lab. Number: 20253

Field Number: RB1 1 0O1 : BILANK
Filter Data Air Pump Data
Tope Zaivcaroonate. w.dum Jample Yolume 0 liters
Diameter (ami . 25
Effective area (mm-) 130

TEM Anaivtical Parameters

tagnirication 55.000X dinimum Petection Limit  ¥***** Fiheprg,/cec
Srid Ypenings scanned w0 fnstrument itacni H-600/HE010A
Acceterating Voltage 7 kV

qrid irea scannea (mm-r o 3.09 fi)perator (. Scales

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR)
Silica Silica Fibers/cc 95% Confidence Range

length “umber

<Sum 0 0.0

>=5um 0 0.0

- Silica fibers are structures that have an aspect ratio of 3:1 or greater

Aand demonstrate a dominant silicon X-rav fluorescence peak with no
diuminum peak.

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR)
Al-Silica’ Al-Silica Fibers/cc 95% Confidence Range
‘ength  numper

<Sum 0 0.0

>=5um 0 0.0

* - Al-Silica fibers are structures that have an aspect ratio of 3:1 or greater
and demonstrate both an aluminum and silicon X-ray fluorescence peak.
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Sample Analvyvsis

AIHL Lab. Number: 20285

field Number: RB1 1 O3 : BLANK
Filter Data Air Pump Data
fine 2nlvecarponate. .. ium sample Volume i liters
diameter (mm) ) 25
“ffective Area {(mm-) 230

TEM Anaiytical Parameters

lagnmification 5. 000X Minimum Detection Limit “***x*** fihersscc
nitia Openings Scanned 10 Instrument fHitachi H-600/H6010A
Accelerating Voltage 75 kV

rid-srea Scanned (mm-) 09 Operator 7. Scales

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR)
Silica Silica Fibersscc 95% Confidence Range

Tengtn  numoer

<5um 0 0.0

>=5um 0 0.0

k
-~ Silica fibers are structures that have an aspect ratio of 3:1 or greater

and demonstrate a dominant silicon X-ray fluorescence peak with no
1iuminum peak.

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR)
Al-Silica® Al-Silica Fibers/cc 95% Confidence Range
Tengtr  number

<Sum 0 0.0

>=3um 0 0.0

T - Al-Silica fibers are structures that have an aspect ratio of 3:1 or greater
and demonstrate both an aluminum and silicon X-ray fluorescence peak.
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Sample Analysiss

AIHL Lab. Number: 20255

Field Number: REB1 1 05 : BLANK
Filter Data Air Pump Data
Une Jolvcaroonate. ©.4um Samplie Volume ) liters
Jiameter (mm) . 25
~ffective Area t(mm-}) 330

TEM Anaivticail Parameters

“agniricartion 25.000X Adinimum Detection Limit ~TF****¥*x fihers/cc
wid Uoenings Scanned O ‘nstrument fHitachi H-600/H6Q10A
Accelerating Voltage 75 _kV
oid Area scannea {(mm°) .10 jperator D. Scales
IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR)
[3
Silica Silica Fiberss/cc 95% Confidence Range
ength ~umoer
<Sum 0 0.0
>=5um 0 0.0

- Silica fibers are structures that have an aspect ratio of 3:1 or greater
and demonstrate a dominant silicon X-ray fluorescence peak with ng
Aluminum peak.

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR)
Al-Silica Al-Silica Fibersscc 95% Confidence Range
lsngth  -uaber

<3um 4] 9.0

>=3um 0 0.0

- Al-Silica fibers are structures that have an aspect ratio of 3:1 or greater
and demonstrate both an aluminum and silicon X-ray fluorescence peak.
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APPENDIX C:

DUPLICATE, REPLICATE, AND RECOUNT RESULTS
AND STATISTICAL ANALYSES






Table of Duplicates

Field Silica Fibers per cc¢ Air Al-Silica Fibers per cc Air
Numbher <5 microns >=5 microns <5 microns >=5 microns
Operator
RB1084P 4.2 8.3 0.12 0.00 JCS
RB1086P 7.4 7.2 0.00 0.23 JCS
RB1087P Overloaded @  --=--- = -==-—  —=—=—-
RB1104 (verloaded @ - ---— @ === ===
RH1001 7.5 1.6 0.75 0.00 JCS
RH1002 5.9 1.7 0.12 0.00 JCS
RB1050T 3.8 2.5 0.00 0.21 bJS,JCs
RB1056T 3.4 4.0 0.00 0.00 JCS
RB1060T 0.34 1.0 0.17 0.00 JCS
RB1061T 0.17 0.85 0.00 0.00 JCS
RB1064T 0.17 0.17 0.00 0.00 JCS
RB1065T 0.17 0.00 0.00 0.00 JCS
RH1003 2.6 1.7 0.00 0.00 JCS
RH1010 5.5 2.7 0.20 0.00 JCS




Table of Replililcates

Field Silica Fibers per cc Air Al-Silica Fibers per cc Air

Number <5 microns >=5 microns <5 microns >=5 microns
Operator

RB10352T 1.8 1.9 0.0 0.0 DJS,JCsS

RB1058P 2.1 3.2 0.16 0.0 JCS

RB1063T 2.4 4.9 0.0 0.32 JCS

RB1066T 1.0 1.8 0.0 0.0 DJS

RB1067T Count sheet missing

RB1069T 2.9 3.2 0.0 0.0 JCS




Provisional
Transmission Electron Microscopy
Method for the Analysis of

Fibrous Plant Silica

Sample Recounts

The numbers in the following tables refer to fiber counts made by two operators.
Don Scales (DJS) and John Schmidt (JCS). Each operator counted each sample at
least two times: DJS-1, DJS-2, etc.

D.J. Scales
J.o. Schmidt

September 1992



Sample RB—2: Rice Harvest/LN 10528/UCD-001

Sample Volume: 48.1 liters
Minimum Detection Limit = 0.09 fibers/cc

DJS-1 DJS-2 JCS-1 JCS-2
10/9/91 1/24/92 10/25/91 1/31/92

Si
< 5 um 2 10 12 S
>=5 um 1 2 3 5
Al-Si
< 5 um 1 0 1 0
>= 5 um 1 0 1 0




Sample RH-7: Rice Harvest/LN 10528/UCD-001

Sample Volume: 204 liters
Minimum Detection Limit = 0.02 fibers/cc

DJS-1 DJS-2 JCS-1 JCS-2
1/21/92 5/28/92 11/05/91 1/14/92
Si
< 5 um 15 17 60 33
>=5 um 5 8 6 7
Al-Si
< 5 um 3 2 7 3
>= 5 um 2 3 4 2




Sample RH-1004: Rice Harvest/LN 10529/UCD-002

< 5 um

>=5 um

Al-Si
< 5 um

>= 5 um

Sample Volume: 291 liters
Minimum Detection Limit = 0.015 fibers/cc

DJS-1 DJs-2 JCs-1 JCs-2
6/01/92 6/11/92 12/06/91 2/03/92
-~ -~ 89 50
6 8 16 13
-~ -~ 4 2
1 2 0 0




Sample RB-1045: Rice Burn/LN 10530/UCD-003

< 5 um

>=5 um

< 5 um

>= 5 um

bulldozer]

Sample Volume: 22.1 liters
Minimum Detection Limit = 0.16 fibers/cc

DJS-1 DJS-2 JCS-1
1/09/92 3/19/92 3/23/92

16 [5A,11C] 18 [9A,9C] 28 [9A,19C]

8 [4A,4C) 14 [4A,10C] 15 [3A,11C]
0 0 2 [2c]
0 0 0

[Sample taken after field burn on

JCS-2
3/25/92

21 [17A.4C]

17 [6A,11C]

2 [ac]




Sample RB-1051: Rice Burn/LN 10530/UCD-003 [Sample taken after field burn on
bulldozer]

Sample Volume: 22.1 liters
Minimum Detection Limit = 0.19 fibers/cc

DJS-1 DJS-2 JCS-1 JCS-2

11/27/91 3/18/92 5/27/92 5/29/92
Si
<5 um 5 [5A] 6 [3A.3C] 8 [7A.1C] 4 [4A]
>=5 um 5 [4A,1C]} 4 [14A, 3Cj 5 [4A,1C] 1 [1c]
Al-Si
< 5 um 0 0 2 {1a.1C] 0
>= 5 um 0 0 1 {1C] 0




Sample

< 5 um

>=5 um

Al-Si
< 5 um

>=5 um

RB1063T: LN20182/UCD-005

Sample Volume: 27.2 liters
0.16 fibers/cc

Minimum Detection Limit

pDJsS-1 DJS-2 JCS-1
13 7 15

T 9 31

0 1 0

0 1 2

JCS-2

18

16

JCS-3

20

C-10



Sample RB1066T: LN20182/UCD-005

Sample Volume: 22.1 liters
Minimum Detection Limit = 0.19 fibers/cc

DJS-1 DJS-2 JCS-1 Jcs-2
Si
< 5 um 6 10 12 16
>=5 um 11 7 20 20
Al-Si
<5 um 0 0 0 2
>=5 um 0 0 0 0

cC - 11



LeeAnne Lischak
Jan 15, 1993

RICE SAMPLE DUPLICATES (Side-by-side sampling, submitted blind for analysis)

Analyst - John Schmidt

Sample Number f/cc total Average StdDev o/Av, % i
RB 1084P 12.5 13.55 1.48 11.0
RB 1086P 14.6

RH 1001 9.1 8.35 1.06 12.7
RH 1002 7.6

RB 10507 6.3 6.85 0.78 11.4
RB 10567 7.4

RB 10607 1.34 1.18 0.23 19.2
RB 10617 1.02

RB 10647 0.34 0.26 0.12 47.1
RB 10657 0.17

1087pP Overloaded (Overloaded)

1104 Overloaded

RH 1003 4.3 6.25 2.76 44.1
RH 1010 8.2

Average Coefficient of Variation = 24%
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RICE SAMPLE RECOUNTS

(Same sample counted twice by each analyst)

Lee Anne Lischak
Jan. 15, 1993

Key: Di - Don Scales, Count i; Ji - John Schmidt, Count i

DJ_, - Average of D_, and J_,

Counts are total number of fibers detected

Sample D1 | D2 D, | 9/0,, | J1 J2 J., 0,/d,, | 9ps/Dd,, | 9,./0,,
RH2 3 {121 7.5 0.85 15 10 12.5 0.28 0.51 1.67
RH7 20 | 25 | 22.5 | 0.16 66 40 53.0 0.35 0.55 2.36
RH1004 6 8 7 0.20 | 105 | 103 |104.0 0.01 1.01 14.86
RB1045 24 | 32 28 0.20 43 38 40.5 0.09 0.24 1.45
RB1051 10 [ 10 10 0.00 13 5 9.0 0.63 0.35 0.90
RB1063T 20 | 16 18 0.16 34 51 42.5 0.28 0.52 2.36
RB1066T 17 | 17 17 0.00 32 36 34.0 0.08 0.39 2.00
Averages 0.22 0.25 0.51 3.66

| +4.97
¢ - 13




Walter John
9/23/92

Rice Sample Duplicates (Side-by-side sampling, submitted blind for analysis)

Analyst - John Schmidt

— e —1
Sample Number | £/cc, >5um | Average | StdDev | g/Av, %
RB 1084P 8.3

7.75 0.78 10.0
RB 1086P 7.2
RH 1001 1.6

1.65 0.07 4.3
RH 1002 1.7
RB 1050T 2.5

3.25 1.06 32.6
RB 1056T 4.0
RB 1060T 1.0

0.93 0.11 11.4
RB 1061T 0.85
RB 1064T 0.17

(At limit of detection)
RB 1065T 0.00
1087p Overloaded

(Overloaded)

1104 Overloaded
RH 1003 1.7

2.20 0.71 32.1
RH 1010 2.7

Average Coefficient of Variation 18%
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Walter John
9/23/92

Rice Sample Recounts (Same sample counted twice by each analyst)

Key: Di - Don Scales, Count i; Ji - John Schmidt, Count 1
DJ,, - Average of D, and J,,

Counts are number of fibers >5um in length

Sample D1 | D2 Do 0p/Day | J1 J2 Jav 03/Jdav | 9p3/DJa | Jav/Dav
RH2 1 2 1.5 | 0.47 3 5 4.0 | 0.35 0.64 2.67
RH7 5 8 6.5 | 0.32 6 7 6.5 | 0.11 0.0 1.0
RH1004 6 8 7.0 10.20 16 13 114.5 | 0.15 2.0 2.07
RB1045 8 |14 §11.0 {0.38 15 17 | 16.0 | 0.09 0.26 1.45
RB1051 5 4 4.5 [ 0.16 5 1 3.0 | 0.94 0.28 0.67
RB1063T 7 9 8.0 |10.18 31 16 | 23.5 | 0.45 0.70 2.94
RB1066T 11 7 9.0 | 0.31 20 20 120.0 0.0 0.54 2.22
Averages 0.29 0.30 0.63 1.86
+0.85
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Walter John
9/24/92

Rice Sample Replicates (Six samplers side-by-side, submitted blind)

Silica Fibers >5um

Sample Number fibers/cc Analyst
RB 1052T 1.9 D,J

RB 1058P 3.2 J

RB 1063T 4.9 J

RB 1066T 1.8 D

RB 1067T (data missing) -

RB 1069T 3.2 J
Average 3.0+ 1.3

Coefficient of variation 43%
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APPENDIX D:

PHOTOGRAPHS OF AMORPHOUS SILICA FIBERS FROM RICE FARMING






Photo # 1






Photo # ?2






Photo # 3






Photo # ¢






Photo # ©






Photo # 6






Photo # 7






Photo # 9

Photo # 8
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