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AIHL Lab. N1111ber: 20026 

AI HL Aria. .1 yt: .:I. c:: a. .1 R.E!port 
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 q / 23/'f 2--

Sample Description: Aabient Air Filter Sa11ples 

Analysis Requested: Fibrous Silica (per cc Air) 

~ethod: Alm. Provisional TEii Method for Analysis of Fibrous Silica* 

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

Notes 

1' 
- 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 Alm. Provisional TEii Method for Analysis of Fibrous Silica are 
available upon request. 

Signatures of Analysts 
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AIHL Lab. NU11ber: 20026 

A:n.a. .1 yt .i c:: a. .1 S"'l.2.JD.JD.a.ry 

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 

; i 
RH1012 1. 5 0.42 0.053 0.053 

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. 
,,.-ft-(X' 

RH1025 ~o.q5 ~a.YO 0.0 _9A":3o.l'-.D ,jN/'13 

RH1028 ~O.r-1 Jl-..-21" 0, l'-1 __9.-.-oZ o. a.. , 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 Mini•llll Detection Liait (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 (CJ in fibers per cc air: 

C = (Number of fibers) x (MDL) 
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s a.mp .1. e A:n.a. .1. ye i a 

AIHL Lab. Nuaber: 20026 
Field Nuaber: R.H:l. 0 0 3 : FIBER DATA 

Filter Data Air Puap Data 
Type Polycarbonate, 0.4um Sample Volume 36.7 liters 
Diameter (mm) 
Effective Area (mm 2) 

25 
380 

TEN Analytical Paraaeters 

Magnification 35,000X Minimum Detection Limit ~0~-~0~9~7_-.;;;;..f1=·b~e~r~s~/~c~c~ 

Grid Openings Scanned 

" Grid Area Scanned (mm·) 

10 

0.11 

Instrument Hitachi H-600/H6010A 
Accelerating Voltage 75 kV 
Operator J. Schmidt 

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR) 

Silica * Silica Fibers/cc 95% Confidence Range 
length 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 
~inimum Detection Limit= 0.097 fibers/cc 
Grid Openings Scanned= 10 
Grid Area Scanned= .107 square millimeters 

Number Fibers per cc 95% Confidence Range 
Silica 
<5um 27 2.613 1.627 3.598 

Silica 
>=5um 18 1.742 1.033 2.753 
---------------------=--====================---==---------------------===== 

Al-Si 
<5um 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 
<5um 56 5.495 4.056 6.934 

Silica 
>=5um 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 
<5um 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 
~inimum Detection Limit= 0.018 fibers/cc 
Grid Openings Scanned= 10 
Grid Area Scanned= .103 square millimeters 

Number Fibers per cc 95% Confidence Range 
Silica 
<5um 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-Si 
>=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 
<Sum 6 0.125 0.046 0.272 

Silica 
>=Sum 3 0.063 0.013 0 .183 
--==---============================-======================================= 

Al-Si 
<Sum 0 0.000 0.000 0.077 

Al-Si 
>=Sum 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 
<Sum 5 0.580 0. 188 1.354 

Al-Si 
>=5um 2 0.232 0.028 0.838 

*************************************************************************** 
; ... 
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*************************************************************************** 
/f't'l,,:,/ 1/1'1/'l.3

Sample Number: RH1025 4 1,q 
Sample Volume = _.3-2--:-7.1 liters 
Filter Area= 380 square millimeters 
~inimum 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 
<5um 12 .J.-.--4'1'2o.9.-f3 ~Q. l/ q 3 ~ ;. (p{,, &, 

Silica 
>=5um 5 _Q.-a-tr8'o.J97 _Q_.....1-9-r a. /:J. 9 -~o'l:J& 
----================================================---==================== 

Al-Si 
<5um 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.'-I ,,>i"c.U ,/d/'l'o. 
Sample Volume ~ liters 
filter Area 380 square millimeters 
~inimum 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 ~ 0. 7- / ~o.3'-13 /.3/3~ 

Silica 
>=5um 2 ~ Q, 1'-f;J.. ~ 0.011 ~ 0 . . ) / L/ 

·-----==---=======================----====-================================= 

Al-Si 
<5um 3 0.316 0.065 0.923 

Al-Si 
>=5um 0 0.000 0.000 0.389 

*************************************************************************** 
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i-l'5-C7:)..California State Dcpartmenl of Health 

Au and lndu~lllil.l Hygiene Laboratory 

:?I 51 Berkeley Way, Berkeley, CA 94 704 

LABORATORY SERVICE REQUEST 
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n... \~.M ((1 < ::J.x.,1 ) 1_(., ,tt 1,._\ 
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n( i )-\«\, 

No. of Samplc::s 
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Subm1tt1r.g J.genoy U (D ·- WL\: ftMIIDe >lo. 

'.":trte Submitted \ - \ S-'\ Z--

Send .ln&l,yt1o&l. R.port to r. 1.£< l L:~"'ll .AG((,, \,J.~Q-- ,LC() u11 ,-7~) C~, 
) I 

Field D«te Type or Suple 
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' ~ i, _ r Qi(,~\.G.£,l Yc l :ct1. -+tl:£ ~s 
i¼'.t'\1\\.-0l:'.i 7/lri:\\ St)eck:6_(; C>s- 3'3
½ \ . 

-:~r\ 
' 

I 

-

----· I 
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Sample Transmittal 1/7/92 
20026 

:; . 
...,, 

SAMPLE LOG; RICE HARVEST & RICE BURN I --------
R. LAWSON, AG CENTER, UC DAVIS ! I 

! Sample # 1Elapsed Time Total Volume : 
-:-A59323 I : 0.001 I 

! A59324 i I o.oo: Notes: A#### = Mixed cellulose 

-~5_9_3_2__6 _ _,__I____1_:4_7_1_'___1_7_6_.0_2~1----1--·-.El_lal_Q_O_IM_J#__~_1_JC----'-~~-~-l_ii_il_R--'t)_____-1 

i A59327 I 1 :471 176.021 RH10### = Polycarbonate 
I A59328 i 1 :471 185.65! 0 vol= blank I 

A59329 2:051 204.381 AW1n:r-Jt=. ::: /l/; "J,v t-Jli.'..-':.-::... " ;,:--_~------1----------
A59330 2:051 206.881 I i 

I A59331 3:031 303. 781 
--A69332 I ~.e3f- 'JSS ~'.i~ 

A59333 I 1:11i 120.70i 
A59334 I 2:451 279.68! 
A59335 ! 1 :431 175.1 0l 
A59336 i 2:321 249.40! 
A59337 1 2:32: 244.60i 

'fl. I-· 
i 
I 

I 

i A59339 i 
A59338 2:32i 255.401 \ i---------+------+-------------,

1:26[ 148.35! ! 
I A59340 i 2:031 211.561 

1---+-.:...:'~-=-:i-=-.,--=-..,-,__:.....:...,.'_..--____:c:....·=-:.::=-·----=-=...:..:...·:...:-0:.......:.__--4_.!,.;;11':'i.~-,c!,.c.e::::ri~_-_,£..~==L=""'=-=------==---:_____1 
2:321 250.601 ! I IA59342 

A59343 : 2:031 201.11! / i i 

A59344 I 2:141 227.801 
A59345 I 2:03\ 209.101 

I A59346 : . 2:32! 253.00\ 
! A5934 7 1 2:321 249.40i 
! A59348 i 2:04i 207. 70\ 
I A59349 1 2:32! 245.201 

! 

I A59350 \ 2:32i 238.00i 
i A59356 I 0.00l 
I RH1003 ! 0:22! 36.741 l_...;..______________.,.._------,------------i 
i RH1008 ! o.oo: I 1 

I RH1009 I ; o·.oo: I 
\ RH1010 1 0:221 37.62: , 
I RH1011 I 2:05! 210.63i I 1 

·----r--------.....:.'---------------1-1------'----------1 
; RH1012 ! 2:051 208.75i I I 
1 RH1013 ! 1:441 176.80\ ! 
! RH1014 [ 0:191 31.83! I 
I RH1015 J 0:21 t 36.54! 
I RH1016 i 0:19! 32.49, I 
! RH1017 0: 171 28.48: I 

RH1018 i 0:22 1 37.62 1 I 
RH1019 i 0:22! 36.41: 

-,. -n111oze e.11 18~~ -- I Ck.iJ-c ;f_/,o ___·..:.:..:..:...::.:==----==----=-..:...:....:_______:_:::...:..=-====----+-~=~..........!~==~..,_~------l 
0:11 18.10 : IRH1021 

I ~H 1022~-+-i____1_:_1_1-l-I___1_2....:0_.1:....0.:..,i___+-l____-i-1____--,!____~ 
RH1023 1 2:451 280.501 I I I 
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Sample Transmittal 1/7/92 ,..or:,oo--~L· 
I RH.:1024 1 :431 170.47i II 

I RH 1025 0:211 32.641 I-

!I RH 1026 0:221 37.071i 

RH1027 0:22 38.501 
I RH1028 0:21 36.15:I ; 

I RH1029 : 0: 15 25.431 
I RH1030 ' 0:20 33.901

T RH1031-, 0:22 36.851 
RH1032 0:22 36.851 
RH1033 ! 0.001 
RH1034 I 0:32 242.801 
RH1035 I 1:26 142.761 
RH1036 I 0.001 

I RH1037 0.00! I 
RH1038 ' 2:03 211.561 
RH1039 2:141 227.801 ! 

! RH1040 I 2:041 207.70: 
I e.ee._F"\I RI 16004 I I

--r-~~8QOQ 4'~09i 505-:-4.,.,. \ 
! -RH8006 : '+,U;:i ¢28':'2S, I 

Ri-l89O7 s~a, 354:+1"'"' ',-:r- r,,_w--
R~8998 s.es: 30-1-:-041 

.... a~a.aag a~OS.i 3:Z2 30.-
~HfHlJC -3·!05i, 3.i6.031 
~~031-·---239:24,-

-RHSO~ 2------•2:0~ •·2.02, 34,.-j 

{{Hcroo .S-- @ I C/J I 

A,,~ C7t)O/:, : (j) I ~ I 

i 
I 
!-· ------ -

i c;,6l~LQC ... P'- I I-r- . ::, 

I /i I 
I I I 

I 

I 

I 

! 

l 

I 

' I 

i 

! 
; 

i 

I 

I 

i 

' 

--·--· 

I 
I 

i 

! 
i 

I 
I 
I 
l 

i 

i -------r------- - ·-
I 

,. 

{)~ ~./4-~ ..~ 

t(/J /c[z_ /c L.---_ 
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Project I.D.: UCD-005 Page 1 ot 38 

AIHL Lab. Nuaber: 20182 

AI HL A:ri43..l.. yt i c::: 43..l.. 
Microscopy Unit 

R~pc:,:rt 

Name of Submitter: 
Submitting Agency: 

Robert Lawson 
Agricultural Health & Safety Center 
University of California 

Samples Received: 4122/92 

Davis, CA 95616-8757 Total Samples Analyzed: 36 

Sampling Location: UCD Rice straw 
field burn Date Reported q 12-3/'12--

Sample Description: Allbient Air Filter Saaples 

Analysis Requested: Fibrous Silica (per cc Air) 

~ethod: AIHL Provisional TEii Method for Analysis of Fibrous Silica ' 
Instruments: Hitachi H-600/H-6010A Scanning Trans ■ ission 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. 

Si[;natures of Analysts 

>~ J.. ),/4 p )f ,_...-- 2._>~~~~~'/....!
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Project I.D.: UCD-005 Page 2 ot 38 

AIHL Lab. Nllllher: 20182 

Aria. .J.. yt: .i c:: a. .J.. S-u..:rn.:rn.a.:ry 

Field Silica Fibers per cc Air Al-Silica Fibers per cc Air 
Number <5 microns >=5 microns <5 microns >=5 microns 

RB1050T 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 
RB10578 0.0 0.0 0.0 0.0 
RB1058P 2 .1 3.2 0.16 0.0 
RB10598 Filter was overloaded- no analysis attempted 
RB1060T 0.34 1.0 0. 17 0.0 

.: .. RB1061 T 0. 17 0.85 0.0 0.0 
RB1062B 0.03 0.0 0.0 0.0 
R81063T 2.4 4.9 0.0 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 
RB1072B 0.0 0.0 0.0 0.0 
RB10738 0 .19 0.0 0.0 0.0 
RB1074B 0.0 0.0 0.0 0.0 
RB1075B 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 0.53 0.0 0.36 
RB10798 0.0 0.0 0.0 0.0 
R81080B 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 
RB10838 0.0 0.024 0.0 0.0 
RB1084P 4.2 8.3 0 .12 0.0 
RB10858 0.0 0.0 0.0 0.0 
RB1086P 7.4 7.2 0.0 0.23 
RB1087P Filter was overloaded- no analysis attempted 
RB10888 0.0 0.0 0 .14 0.0 
RB1089P 0.0 0.0 0.0 0.0 
RB1091P Filter was overloaded- no analysis attempted 
RBI lOOP Filter was overloaded- no analysis attempted 
RB1104P Filter was overloaded- no analysis attempted 
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Formula for calculating the lllni•ua Detection Li•it (IIDLJ 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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Sa.mp .i ~ Aria. .i ys ..i s-

AIHL Lab. NWlber: 20182 
Field Nu.her: R.B:l. 05 OT: FIBER DATA 

Filter Data Air Pu.p Data 
Type Polycarbonate. 0.4um Sample Volume 20.4 liters 
Diameter (mm) 
Effective Area (mm 2) 

25 
380 

TEM Analytical Paraaeters 

Magnification 35.000X Minimum Detection Limit 0.213 fibers1cc---------
Grid Openings Scanned 

' Grid Area Scanned (mm~) 

10 

0.09 

Instrument Hitachi H-600/H6010A 
Accelerating Voltage 75 kV 
Operator D. Scales 

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR) 

Silica * Silica Fibers/cc 95% Confidence Range 
length number 
<5um 18 3.8 2.27 to 6.05 fibers/cc 

>=Sum 12 2.6 1.32 to 4.46 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 0.78 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 sq. mm 

TEM Magnification= 35,000X 
Instrument used= Hitachi H-600/H6010A 
Accelerating Voltage= 75 kV 
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Sample Number: RB1050T 
Sample Volume= 20.4 liters 
Filter Area= 380 square millimeters 
~inimum Detection Limit 0.213 fibers/cc 
Grid Openings Scanned 10 
r;r id Area Scanned = 8. 759999E-02 square millimeters 

Number Fibers per cc 95% Confidence Range 
Silica 
<Sum 18 3.828 2.269 6.050 

Silica 
>=Sum 12 2.552 1.318 4.457 

Al-Si 
<Sum 0 0.000 0.000 0.785 

Al-Si 
-· =5 um 1 0.213 0.005 1.184 

~i************************************************************************* 
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~************************************************************************** 
Sample Number: RB1052T 
sample Volume= 27.2 liters 
Fi 1 ter Area-= 380 square mi 11 imeters 
~inimum Detection Limit 0.159 fibers/cc 
(, r i d Open i n gs Scanned = 1 O 
r,rid Area Scanned= 8.759999E-02 square millimeters 

Number Fibers per cc 95% Confidence Range 
Silica 
<5um 11 1.754 0.876 3.139 

Silica 
>=5um 12 1.914 0.989 3.343 
--==============================================-----=------======-======== 

Al-Si 
<5um 0 0.000 0.000 0.588 

Al-Si 
·. =5um 0 0.000 0.000 0.588 

*************************************************************************** 
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Sample Number: RB1053B 
Sample Volume 192 liters 
filter Area= 380 square millimeters 
~inimum Detection Limit= 0.023 fibers/cc 
Grid Openings Scanned 10 
Grid Area Scanned= 8.759999£-02 square 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 

: .. 
*************************************************************************** 
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'************************************************************************** 
Sample Number: RB1056T 
Sample Volume= 20.4 liters 
Pilter Area= 380 square millimeters 
~inimum Detection Limit= 0.213 fibers/cc 
Cirid Openings Scanned 10 
(irid Area Scanned = 8.759999E-02 square millimeters 

Number Fibers per cc 95% Confidence Range 
Silica 
<Sum 16 3.402 1.946 5.524 

Silica 
>=Sum 19 4.040 2.433 6.309 
=========================================================================== 

Al-Si 
<Sum 0 0.000 0.000 0.785 

.-U -s i 
, =5 um 0 0.000 0.000 0.785 

~************************************************************************** 
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Sample Number: R81057B 
Sample Volume 25 liters 
Filter Area 380 square millimeters 
~inimum Detection Limit = 0.174 fibers/cc 
(; r i d Ope n i n gs S canned = 1 O 
Grid Area Scanned= 8.759999E-02 square millimeters 

Number Fibers per cc 95% Confidence Range 
Silica 
<5um 0 0.000 0.000 0.640 

Silica 
>=5um 0 0.000 0.000 0.640 
----============================================--------------------=====-= 

Al-Si 
<5um 0 0.000 0.000 0.640 

Al-Si 
-' =5um 0 0.000 0.000 0.640 

~************************************************************************** 
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*************************************************************************** 
Sample Number: R810588 
sample Volume= 27.2 liters 
filter Are~= 380 square millimeters 
~inimum 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 
<5um 13 2.073 1.104 3.545 

Silica 
>=5um 20 3.190 1.949 4.926 
~=-------============================--=------------------------=---===--=-

Al-Si 
<5um 1 0.159 0.004 0.888 

Al-Si 
'>=5um 0 0.000 0.000 0.588 

*************************************************************************** 
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Sample Number: RB1060T 
~ample Volume= 25.5 liters 
?ilter Area 380 square millimeters 
~inimum Detection Limit 0.170 fibers/ccl, r id Openings Scanned 1 0 
\;rid 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 
-------------=============================----=----------------------------

.-U-Si 
<5um 1 0.170 0.004 0.948 

Al-Si 
c=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 
~inimum 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 
------==-========================================-==---------------======== 

,U-Si 
<5um 0 0.000 0.000 0.628 

Al-Si 
'.>=5um 0 0.000 0.000 0.628 

*************************************************************************** 
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"************************************************************************** 
Sample Number: RB10628 
Sample Volume= 145 liters 
filter Area= 380 square millimeters 
~inimum Detection Limit= 0.030 fibers/cc 
Grid Openings Scanned 10 
Grid Area Scanned= 8.759999E-02 square millimeters 

Number Fibers per cc 95% Confidence Range 
Silica 
<5um 1 0.030 0.001 0. 167 

Silica 
>=5um 0 0.000 0.000 0.110 
===---===================================================================== 

Al-Si 
<5um 0 0.000 0.000 0.110 

c\ 1 -s i 
>=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 
5um 15 2.392 1.340 3.946 

ilica 
=5um 31 4.944 3.204 6.684 

.1-S i 
5um 0 0.000 0.000 0.588 

, l - Si 
=5um 2 0.319 0.039 1.151 

************************************************************************** 
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Sample Number: RB1064T 
Sample Volume= 25.5 liters 
filter Area 380 square millimeters 
~inimum 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 1 0.170 0.004 0.948 
---------===================---==-=--=-=-==---=-------------------=-~-==---

Al-Si 
<5um 0 0.000 0.000 0.628 

...\ 1-S i 
~- =5 um 0 0.000 0.000 0.628 

.: 
•************************************************************************** 
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"**-*********************************************************************** 
,ample Number: RB1065T 
,ample Volume= 25.5 liters 
:ilter Area 380 square millimeters 
tinimum Detection Limit = 0.170 fibers/cc 
,rid Openings Scanned= 10 
,rid Area Scanned= 8.759999E-02 square millimeters 

Number Fibers per cc 95% Confidence Range 
>ilica 
:5um 1 0. 1 70 0.004 0.948 

,ilica 
>=5um 0 0.000 0.000 0.628 
-----===-==========================================-=---=------------====== 

U-Si 
:5um 0 0.000 0.000 0.628 

\l -Si 
, =5um 0 0.000 0.000 0.628 

~************************************************************************** 
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Sample Number: R81066T 
Sample Volume= 27.2 liters 
filter Area 380 square millimeters 
~inimum Detection Limit= 0.161 fibers/cc 
(; r id Openings Scanned 1 O 
iirid Area Scanned = . 0868 square millimeters 

'.'l'umber 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 
<5um 0 0.000 0.000 0.594 

Al-Si 
:, =5um 0 0.000 0.000 0.594 

~ 'I 

"************************************************************************** 
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'************************************************************************** 
~ample Number: RB1068B 
,ample Volume= 25.7 liters 
.- i l ter Area-= 380 square mi 11 imeters 
1inimum Detection Limit 0.170 fibers/cc 
;rid Openings Scanned= 10 
;rid Area Scanned= .0868 square millimeters 

Number Fibers per cc 95% Confidence Range 
'>ilica 
~5um 0 0.000 0.000 0.629 

',ilica 
>=5um 0 0.000 0.000 0.629 
==-----------=====================================----=------============== 

U-Si 
(5um 1 0.170 0.004 0.949 

\l-Si 
, =5um 0 0.000 0.000 0.629 

~************************************************************************** 
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Sample Number: RB1069T 
Sample Volume= 27.2 liters 
filter Area 380 square millimeters 
~inimurn Detection Limit = 0.161 fibers/cc 
(,rid Openings Scanned 10 
(, r id Are a Scanned = . 0 8 6 8 square mi 11 i meters 

Number Fibers per cc 95% Confidence Range 
Silica 
<5um 18 2.897 1. 717 4.579 

Silica 
>=5um 20 3.219 1.967 4.972 
================-=============================================--==-------== 

Al-Si 
<5um 0 0.000 0.000 0.594 

.\ 1 - Si 
·=Sum 0 0.000 0.000 0.594 

; . 
~************************************************************************** 
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"************************************************************************** 
sample Number: RB1070P 
sample Volume 125 liters 
filter Area 380 square millimeters 
~inimum Detection Limit 0.035 fibers/cc 
Grid Openings Scanned 10 
r; r i d A r e a S c a n n e d . o8 6 8 s q u a r e m i l 1 i me t e r s 

Number Fibers per cc 95% Confidence Range 
Silica 
<5um 0 0.000 0.000 0.129 

Silica 
>=5um 0 0.000 0.000 0. 12 9 
===========================--===================-=-------=---==---========= 

Al-Si 
<5um 1 0.035 0.001 0. 195 

,\ 1 - S i 
>=5um () 0.000 0.000 0.129 

*************************************************************************** 
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-,ample Number: R81071P 
·,ample Volume 99.2 liters 
~ilter Area 380 square millimeters 
~inimum Detection Limit 0.044 fibers/cc 
Grid Openings Scanned 10 
t;rid Area Scanned . 0868 square millimeters 

Number Fibers per cc 95% Confidence Range 
Silica 
<5um 23 1 . 015 0.600 1.430 

Silica 
>=5um 3 0.132 0.027 0.387 
------==-================================================================== 

.-\l - s i 
s:5um 0. 1 77 0.048 0.452 

.\ l - S i 
=5um 0 0.000 0.000 0. 163 
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**************•*********************************************************** 
,ample Number: RB10728 
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 
5um 0 0.000 0.000 0.518 

:ilica 
=5um 0 0.000 0.000 0.518 
:==-======================================================================= 

, l -s i 
Sum 0 0.000 0.000 0.518 

, l -Si 
=5um 0 0.000 0.000 0.518 

'****************•********************************************************* 
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Sample Number: RB1073B 
Sample Volume= 23 liters 
~ilter Area= 380 square millimeters 
~inimum Detection Limit= 0.190 fibers/cc 
,; r i d O p e n i n gs S c a n n e d 10 
1,rid Area Scanned = .0868 square millimeters 

Number Fibers per cc 95% Confidence Range 
Silica 
<5um 1 0.190 0.005 1.060 

Silica 
>=5um 0 0.000 0.000 0.702 
·--------------==============================--------------------=========== 

..';. l -s i 
<5nm 0 0.000 0.000 0.702 

Al-Si 
· = 5um 0 0.000 0.000 0.702 
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~************************************************************************** 
:-; am p l e Num b e r : RB1074B 
Sample Volume 25 liters 
Pilter Area 380 square millimeters 
~inimum Detection Limit= 0.175 fibers/cc 
Grid Openings Scanned 10 
c; r i d A r e a S c a n n e d = . 0 8 6 8 s q u a r e m i l l i me t e r s 

Number Fibers per cc 95% Confidence Range 
Silica 
<5um 0 0.000 0.000 0.646 

Silica 
>=5um 0 0.000 0.000 0.646 
--=------=---=======================================------------=--===-==== 

Al-Si 
<5um 0 0.000 0.000 0.646 

Al-Si 
·. =5 um 0 0.000 0.000 0.646 

*************************************************************************** 
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~ample Number: R810758 
Sample Volume= 23.4 liters 
~ilter Area 380 square millimeters 
~inimum 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 
<5um 0 0.000 0.000 0.641 

Silica 
>=5um 0 0.000 0.000 0.641 
------===========-===-=----===-=========-=---------------------------------

.U-Si 
<5um 0 0.000 0.000 0.641 

,u-s i 
>=5um 0 0.000 0.000 0.641 

-~************************************************************************** 
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'************************************************************************** 
Sample Number: R810768 
-;ample Volume 31.7 liters 
~ilter Area-= 380 square millimeters 
1inimum Detection Limit = 0.138 fibers/cc 
,rid Openings Scanned= 10 
jrid Area Scanned= .0868 square millimeters 

Number Fibers per cc 95% Confidence Range 
3ilica 
C5Um 0 0.000 0.000 0.510 

Silica 
>=5um 0 0.000 0.000 0.510 
--==================================================--=---================= 

u-s i 
<5um 0 0.000 0.000 0.510 

-U-S i 
>=5um 0 0.000 0.000 0.510 

*************************************************************************** 
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Sample Number: RB10778 
Sample Volume= 25.5 liters 
filter Area= 380 square millimeters 
~inimum Detection Limit = 0.172 fibers/cc 
Grid Openings Scanned 10 
Grid Area Scanned= .0868 square millimeters 

Number Fibers per cc 95% Confidence Range 
Silica 
<Sum 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 1.240 

: .
*************************************************************************** 
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**********************************************************************••*** 
Sample Number: RB1078B 
Sample Volume 24.6 liters 
filter Area 380 square millimeters 
~inimum Detection Limit= 0.178 fibers/cc 
:; r i d O p e n i n gs S ca n n e d = 1 O 
Jrid Area Scanned= .0868 square millimeters 

Number Fibers per cc 95% Confidence Range 
Silica 
<Sum 2 0.356 0.043 1.285 

Silica 
>=5um 3 0.534 0.110 1.561 
---=-====================-=-=============================================== 

Al-Si 
<5um 0 0.000 0.000 0.657 

Al-Si 
>=5um 2 0.356 0.043 1.285 

*****~********************************************************************* 
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Sample Number: RB1079B 
Sample Volume= 23.4 liters 
Filter Area= 380 square millimeters 
~inimum Detection Limit = 0.187 fibers/cc 
Grid Openings Scanned= 10 
Grid Area Scanned= .0868 square millimeters 

Number Fibers per cc 95% Confidence Range 
Silica 
<Sum 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 
>=Sum 0 0.000 0.000 0.690 
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*****************••························································ 
Sample Number: R81080B 
Sample Volume= 24.1 liters 
Filter Area-= 380 square millimeters 
~inimum Detection Limit = 0.182 fibers/cc 
Grid Openings Scanned 10 
3rid Area Scanned= .0868 square millimeters 

Number Fibers per cc 95% Confidence Range 
Silica 
<Sum o 0.000 0.000 0.670 

Silica 
>=Sum 1 0.182 0.005 1.012 
=--======================================================================== 

Al-Si 
<Sum o 0.000 0.000 0.670 

Al-Si 
>=5um o 0.000 0.000 0.670 

*************************************************************************** 
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Sample Number: RB1081P 
Sample Volume= 32.3 liters 
Filter Area= 380 square millimeters 
~inimum Detection Limit= 0.136 fibers/cc 
Grid Openings Scanned= 10 
Grid Area Scanned= .0868 square millimeters 

Number Fibers per cc 95% Confidence Range 
Silica 
<5um 40 5.422 3.741 7.102 

Silica 
>=Sum 45 6.099 4.317 7.881 

Al-Si 
<5um 7 0.949 0.381 1.954 

Al-Si 
>=5um 5 0.678 0.220 1.582 

*************************************************************************** 
: '9 
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iample Number: RB1082B 
,ample Volume = 25.8 liters 
'ilter Area= 380 square millimeters 
!inimum Detection Limit = 0.189 fibers/cc 
;rid 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 

,ilica 
=5um 0 0.000 0.000 0.696 
·--======================================================================== 

,1 -s i 
Sum 0 0.000 0.000 0.696 

d-S i 
·=5um 0 0.000 0.000 0.696 

'************************************************************************** 
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Sample Number: R810838 
Sample Volume= 186 liters 
Filter Area 380 square millimeters 
~inimum 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-Si 
<5um 0 0.000 0.000 0.087 

Al-Si 
>=5um 0 0.000 0.000 0.087 
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Sa~ple Number: RB1084P 
Sample Volume= 35.7 liters 
Filter Area-= 380 square millimeters 
~inimum 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 
<5um 1 0.123 0.003 0.683 

Al-Si 
>=5um 0 0.000 0.000 0.453 

*************************************************************************** 
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Sample Number: RB1085B 
Sample Volume= 20.4 liters 
Filter Area= 380 square millimeters 
~inimum Detection Limit = 0.215 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 0.792 

Silica 
>=5um 0 0.000 0.000 0.792 
-----=============================================-------------------------

Al-Si 
<5um 0 0.000 0.000 0.792 

A.1-Si 
>=5um 0 0.000 0.000 0.792 

~~************************************************************************* 
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,ample Number: RB1086P 
;ample Volume= 35.7 liters 
1 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 
:5um 65 7.400 5.601 9.199 

iilica 
•=5um 63 7.172 5.401 8.943 

U-s i 
:5um 0 0.000 0.000 0.420 

~ 1-S i 
•=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 
~inimum 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 
<5um 0 0.000 0.000 0.519 

Silica 
>=5um 0 0.000 0.000 0.519 
-----------============================-----------------------============= 

Al-Si 
<5um 1 0.141 0.004 0.783 

Al-Si 
>=5um 0 0.000 0.000 0.519 

i\************************************************************************* 
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~************************************************************************** 
Sample Number: RB1089P 
Sample Volume= 32.3 liters 
Filter Are~= 380 square millimeters 
~inimum Detection Limit = 0.126 fibers/cc 
Grid Openings Scanned= 10 
Grid Area Scanned= 9.350001E-02 square millimeters 

Number Fibers per cc 95% Confidence Range 
Silica 
<5um 0 0.000 0.000 0.464 

Silica 
>=5um 0 0.000 0.000 0.464 
====================================================--=--=-====-=========== 

Al-Si 
<5um 0 0.000 0.000 0.464 

Al-Si 
>=5um 0 0.000 0.000 0.464 

*************************************************************************** 
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l/0SAMPLE TRANSMIT 4/21 

Uc.D-CO<o 
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 # SAMPLE TIME FLDW VOl.LJt..,1E FILTER TYPE 
l(HH:MM) UMIN L 

A14S13 1:14 1.73 127.65 M:E 
A59354 2:18 1.521 209.76 M:E 
A59358 2:18 1.58 217.35 M:E 
A59359 2:18 1.69 232.53 M:E 
A59360 2:12 1.661 219.12 M:E 
A59361 2:18 1.70 233.91 M:E 
A59362 2:12 1.631 214.50 M:E----
A59363 2:18 1.63 224.25 M:E 
A59365 2:20 1.70 237.30 M:E I 
A59366 2:18 1.591 219.42 M'.::E 
A59367 I 0:57 1.671 95.19 M:E I 
A59368 I 1:26 1.63 139.75 M'.::E 
A59369 0:57 1.68 95.48 M'.::E------
A59370 0:57 1.74 98.90 M'.::E 
RB1050 0:12 1.70 20.40 POLYCARBONATE '-.t:.o 
RB1052 i 0:16 1.70 27.20 POLYCARBONATE 
RB1053 1:53 1.70 192.10 POLYCARBONATE 
RB1056 0:121 1.70 20.40 POLYCARBONATE 
RB1057 0:15 1.67 25.05 POLYCARBONATE 
RB1058 0:16 1.70 27.20 POLYCARBONATE-
RB1059 I 0:15 1.69 25.28 POLYCAASONATE 
RB1060 I 0:15 1.70 25.50 POLYCARBONATE 
RB1061 i 0:151 1.701 25.50 POLYCARBONATE 
RB1062 i 1:261 1.691 144.91 POLYCARBONATE 
RB1063 I 0:16! 1.701 27.201 POLYCARBONATE 

! ➔ 

1.101 25. 50IPOLYCARBONATERB1064 0:151 
RB1065 ! 0:15 1.70 25.50IPOLYCAPBONATE 
R81066 I 0:16 1.701 27 .201 POLYCAABONATE 
RB1067 I 0:16 1.70 27.20 POLYCARBONATE-
RB1068 0:15 1.71 25.65 POLYCARBONATE 
RB1069 I 0:16 1.70 27.20 POLYCARBONATEI---·-- I POLYCARBONATERB1070 1:14 1.70 125.43 
RB1071 0:57 1.741 99.18 POLYCARBONATE 
RB1072 0:191 1.641 31.16 POLYCARBONATE 
RB1073 I 0:14 1.641 22.96 POLYCARBONATE 
RB1074 I 

0:151 1.67 25.05 POLYCARBONATEi 

R81075 I 0:141 1.671 23. 381 POLYCARBONATE ------·--
0:191 1.671 POLYCARSONA TE -RB1076 I 31.73 

RB1077 i 0:151 1.701 25.50 POLYCARBONATE 
RB-1078 ! 0:15 1.64 24-60 POLYCARBONATE ' 

,.._\ 

"' Page 1 
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SAMPLE TRANSMIT 4/21 

RB1079 I 0:141 1.671 23.3SIPOLYCAR80NATE, 
RB1080 0:14 1.72 24.08 POLYCARBONATE 
RB1081 i 0:19 1.70 32.30 POLYCARBONATE , 

-Ffs10a2 0:15 1.72 25.801 POLYCAABONATE 
RB1083 1:55 1.621 185.73 POLYCARBONATE, 
R81084 0:21 1.70 35.70!POLYCAABONATE, 
RB1085 0:12 1.70 20.40 POLYCAR80NATE , 
R81086 0:211 1.70 35.70 POLYCARBONATE, 
R81087 0:15 1.70 25.50 POLYCARBONATE, 
A81088 0:17 1.70 28.90 POLYCARBONATE , 
AB1089 0:19 1.70 32.30 POLVCAABONATE , 
RB1091- 0:14 1.701 23.80 POLYCARBONATE • 
RB1100 

' 0:181 1.65 29.61 POLYCAABONATE . 
RB1104 0:15 1.70 25.50 POLYCARBONATE . 

Page 2 
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Project I.D.: UCD-006 Page 1 of 9 

AIHL Lab. N'Wlber: 20255 

AIHL An.a..1ytic:::a..1 Repc:,:rt 
Microscopy Unit 

Name of Submitter: Robert Lawson Samples Received: 6/05/92 
Submitting Agency: Agricultural Health & Safety Center 

University of California 
Davis. CA 95616-8757 Total Samples Analyzed: 7 

Sampling Location: UCD Rice straw 
field burn Date Reported 

Sample Description: Aabient Air Filter Saaples 

Analysis Requested: Fibrous Silica (per cc Air) 

Method: AIHL Provisional TEJI Method for Analysis of Fibrous Silica* 

Instruments: Hitachi H-600/H-6010A Scanning Trans■ ission 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 TEJI Method for Analysis of Fibrous Silica are 
available upon request. 

Signatures of Analysts 

) ~.Jc: 5~ f7..7·'1"L . (11 ,, 
> ~C. ),!AJt;Jct-~~-9.~ B - 107 



9 Project I.D.: UCD-006 Page 2 of 

AIHL Lab. NU11ber: 20255 

Ariel. .1 yt .:i. c: cl. .1 s '1.:1.DI.ID.cL::r y 

Field Silica Fibers per cc Air 
Number <5 microns >=5 microns 

RB1090P 2.9 1. 9 

RB1092B 0.0 0.29 

RB1093P 0.0 0.0 

RB1094P 0.02 0.0 

RB1095P 13.0 9.9 

RB1096B 0.0 0.0 

RB1097P 0.18 0.0 

RB1098P Not anlayzed- low priority 

R81099P Not analyzed- low priority 

RBl 101 Blank 

R81102P Not analyzed- low priority 

RB1103 Blank 

RB1105 Blank 

RB1106 Blank 

Al-Silica Fibers 
<5'microns 

0.43 

0.0 

0.08 

0.02 

1. 9 

0.0 

0.0 

per cc Air 
>=5 microns 

0.48 

0.0 

0.04 

0.06 

0.89 

0.0 

0.0 

Formula for calculating the lfiniam, Detection Liait (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 (CJ in fibers per cc air: 

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

S c:Lm.p .1 ~ A::r.i.c1. .1 ys i s 

AIHL Lab. Nuaber: 20255 
Field Nu.ber: RB:L 090P: FIBER DATA 

Filter Data Air Paap Data 
Type Polycarbonate. 0.4um Sample Volume 84.7 liters 
Diameter (mm) 
Effective Area (mm 2) 

25 
380 

TEJI Analytical ParBJ1eters 

~tagnif i cation 35,000X Minimum Detection Limit _0_._04_8__f_1_·b_e_r_s_/_c_c_, 

Grid Openings Scanned 

' Grid Area Scanned (mm·) 

l.Q_ 

0.09 

Instrument Hitachi H-600/H6010A 
Accelerating Voltage 75 kV 
Operator J. Schmidt 

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR) 

Silica* Silica Fibers/cc 95% Confidence Range 
1ength number 
<5um 61 2.9 2.19 to 3.66 fibers/cc 

>=5um 40 1.9 1.32 to 2.51 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 .!!Q_ 

aluminum peak. 

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR) 

Al-Silica+ Al-Silica Fibers/cc 95% Confidence Range 
1ength number 
<5um 9 0.43 0.20 to 0.82 fibers/cc 

>=Sum 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 sq. mm 

TEM Magnification= 35,000X 
Instrument used= Hitachi H-600/H6010A 
Accelerating Voltage= 75 kV 
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*************************************************************************** 
Sample Number: RB1090P 
Sample Volume= 84.7 liters 
Filter Area= 380 square millimeters 
~inimum 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 

*************************************************************************** 
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~************************************************************************** 
Sample Number: RB10928 
Sample Volume= 28.2 liters 
Filter Area= 380 square millimeters 
~inimum Detection Limit= 0.144 fibers/cc 
Grid Openings Scanned= 10 
Grid Area Scanned= 9.350001£-02 square millimeters 

Number Fibers per cc 95% Confidence Range 
Silica 
<5um 0 0.000 0.000 0.532 

Silica 
>=5um 2 0.288 0.035 1.041 
------------===----===========;==------------=====-------------------------

Al-Si 
<5um 0 0.000 0.000 0.532 

Al-Si 
>=5um 0 0.000 0.000 0.532 

*************************************************************************** 
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*************************************************************************** 
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 square millimeters 

Number Fibers per cc 95% Confidence Range 
Silica 
<5um 0 0.000 0.000 0. 148 

Silica 
>=5um 0 0.000 0.000 0.148 
--------==-=============================-=----===---=-----------==---=====-

Al-Si 
<5um 2 0.080 0.010 0.291 

Al-Si 
>=5um 1 0.040 0.001 0.224 

'*'************************************************************************* 
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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 
<5um 1 0.020 0.001 0.112 

Silica 
>=5um 0 0.000 0.000 0.074 
-===-==================================-===--------------------------------

Al-Si 
<5um 1 0.020 0.001 0. 112 

Al-Si 
>=5um 3 0.060 0.012 0.176 

*************************************************************************** 
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*************************************************************************** 
Sample Number: RB1095P 
Sample Volume= 27.4 liters 
Filter Area= 380 square millimeters 
~inimum 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 
<5um 88 13.053 10.326 15.780 

Silica 
>=5um 67 9.938 7.558 12.318 

Al-Si 
<5um 13 1.928 1.026 3.297 

Al-Si 
>=5um 6 0.890 0.326 1. 93 7 

*************************************************************************** 
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*************************************************************************** 
Sample Number: RB1096B 
Sample Volume= 29.2 liters 
Filter Area= 380 square millimeters 
Minimum Detection Limit= 0.139 fibers/cc 
Grid Openings Scanned= 10 
Grid Area Scanned= 9.3S0001E-02 square millimeters 

Number Fibers per cc 95% Confidence Range 
Silica 
<Sum 0 0.000 0.000 0.514 

Silica 
>=Sum 0 0.000 0.000 0.514 
-========================================---=-====-------=------===--==-=== 

Al-Si 
<Sum 0 0.000 0.000 0.514 

Al-Si 
>=5um 0 0.000 0.000 0.514 

*************************************************************************** 
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~*•************************************************************************ 
Sample Number: RB1097B 
Sample Volume= 22.7 liters 
Filter Are~= 380 square millimeters 
~inimum Detection Limit= 0.179 fibers/cc 
Grid Openings Scanned= 10 
(i r i d Ar e a S c a n n e d = 9 . 3 5 O O O 1 E - O 2 s qua re m i l l i me t e r s 

Number Fibers per cc 95% Confidence Range 
Silica 
<5um 1 0.179 0.005 0.997 

Silica 
>=5um 0 0.000 0.000 0.661 
==---------====================================-=========================== 

,\l -Si 
<5um 0 0.000 0.000 0.661 

Al-Si 
>=5um 0 0.000 0.000 0.661 

~\************************************************************************* 
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sampletransmit.5/1 /92 
20255 

SAMPLE LOG: RICE HARVEST & RICE BURN 1 1Notes: carbon = polycarbonate 
R. LAWSON, AG CENTER, UC DAVIS I I O volumes = blanks 

' I I 

-- ... ---- ~ ____________ ,l__ ---------- - _____ ; _______ l_ -----~------------- ---- -- - -------
i Sample # I Filter Type 1Tlme 11 Avg Flow 1 i Volume 
i I : i : 

i A14508 1mce i 1 :541 1.661 188.67i 
i A14509 lmce \ o.oo: 
! A14510 1mce I i i 0.001 

i A59357 mce I 1:54 1.56i 177.84: 
--

I A59364 mce I 1:541 1.581 179.55i 
i A59371 1mce I 2:051 1.651 205.63!

I 

. I A59372 mce 
I 1:02 1.661 102.92ii 

I RB1090 1carbon I 0:51 1.661 84.66i 
I RB1092 carbon I 0:17 1.661 28.22! 

i 
RB1093 /carbon 1:021 1.641 101.37: 

----------- I 

I RB1094 ,carbon I 2:051 1.631 203.131 

' RB1095 :carbon 0:171 1.611 27.37' 
; RB1096 1carbon 0:181 1.621 29.16: 
I RB1097 1 carbon 0:141 1.621 22.68 1 

i RB1098 !carbon 0:151 1.681 25.13: 
I RB1099 1carbon : 0:16 1.61 I 25.76;I·------
! I 0.00! 

---
RB1101 carbon 

i RB1102 !carbon 
' 

0:15' 1.661 24.83i 
I RB1103 \carbon i I 0.001 
i RB1105 :carbon i I 0.001 
I RB1106 ·carbon : ! 0.001 

Page 1 
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Project l .D.: UCD-007 

AlHL Lab. Nu.mber: 20330 

AI HL A:ri..31..1. y-c .i Cc3l..1. R.ep~rt 
Microscopy Unit 

.V,uuv vf Sulii,ii l Cc!I': iJr_van N. Je11kin~ Sc1.a1p1£1s R1-• ce i veci: 7 / 16/92 
_-.; UiJ/11 i l (. l lli; .-lgency: A1fricul turc1l Engineering Dept. 

U11ive1·si ty of California 
DdVis, CA !J5616 Total Sdmples Analyzed: 8 

Scw1pli1w Lucution: UCIJ Hice• straw 
tield burn Date Reported __/__/__ 

::;,i111plt· !Jescription: AMbient Air Filter Saiaples 

-~lid l y:;l s H.eques ted: Fibrous Silica ( per cc Air) 

:,tdhou: AIH.C. Provis.ional TEM Method for Analysis of Fibrous Silica' 

in:;t1•u111t:!11t::;: Hitachi ·H-600/ll-6010A Scanning Trans ■ ission 

Kevcx Uelta Class Analyzer 
JEO.C. JSM-35C Scanning Electron Microscope 

Electron Microscope 

Notes 

At this time there ls no officially adopted analytical method for determining 
silica r'il.Jer conceuu·ations emitted trom the burning of biomass fuels. The AlltL 
provisional method ls l.Jased on standard techniques used for other sample types. 

lJe tai b ui' the AIHL Provisional TEM Method for Analysis of Fibrous Silica are 
avuilul.Jle upon request. 

Sigw1tuces of Analysts · g Anal st/ 

'./I ~1/~/9? 
~/ 
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P~oject I.D.: UCD-007 Page 2 of 10 

AIHL Lab. Nuaber: 20330 

s -U.:JDJna.:r y 

Field Sil iCil Fibers per cc Air Al-Silica Fibers per cc Air 
Numbe1· <5 microns >=5 microns <5 microns >=5 microns 

UCIWllI:31 0.004 0.00 0.022 0.00 

UCIUW132 0.009 U.014. 0.009 0.005 

UCRIWI:i3 0.00 0.00 0.005 0.005 

llCKIWD'1 U.00 0.00 0.00 0.00 

UCRRB135 0.004 U.00 0.00 0.00 

UCJ{l{ll13o U.00 0.00 0.00 0.00 

UCRRB137 0.005 0.00 0.00 0.00 

ucmun3u 0.00 0.014 0.00 0.00 

For,uula tor calculating the Jliniaua Detection Liait (IIDL} in fibers per cc air: 

NDL 1 fiber x Effective Filter Area/[1000 x Grid Area Scanned x Sample Volume}, 

where Sample Volume is given in liters 

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

C = (Number of fibers) x (MDL) 
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---------

Page 3 of 10 

S .a.:rn.p .J... ~ A:ria...J... ya .i s. 

l\lllL Lab. Nuaber: 20330 
l'ield Nuaber: UCR.R.B.:l. 3 1 : FIBER DATA 

llilter Data Air PWlp Data 
Type Polycurboo,Ht~. 0.4um Sample Volume 2,130 litt)r:, 
Uiame lt~r (1nm) , ~:; 

Effective Al'ea (mm·J :mo 

TEM Analytical Paraaeters 

Map;uificatiun ~l5. OUOX Minimum Detection Liruit 0.004 fibers/cc 

Grid Openillf',S Scarmed -l Instrument Hitachi H-600/H6010A 
Accelerating Voltage 7:i kV 

" lj1·id i\1·1",t Scann,~d (111m") 0.040 Operator J. Schrnidl 

IDEN'fl FI ED 1" IBERS CALCULATED FIBER CONCENTRATION (PER CC AIR} 

Silica "" Silica fibers/cc 95% Confidence Hange 
length number 
<5um 1 0.004 0.000 to 0.025 fibers/cc 

>-=oum 0 0.000 0.000 to 0.017 fibers/cc 

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

und dtimon:-;trat:e i:l dominant silicon X-ray fluorescence peak with n.g_ 
..tlu111inu111 µeak. 

IDEN'fIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR} 

Al-Silica t Al-Silica fibers/cc 95% Confidence Mange 
length nu]ber 
<5um 5 0.022 0.007 to 0.052 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 
,llld demonstrate both an aluminum and silicon X-ray fluorescence peak. 
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Page 4 of 10 

AillL Lab. Nuaber: 20330 
Field Number: UCR.R.B1 3 2: FIBER DATA 

Filter Data Air Puap Data· 
Type l'olycarbum.ite. 0.4um Sample Volume 1.340 liters 
!Ji.c1111eter !mm) 2::i 
LffecuveArea (rum~) ::mo 

TEM Anal~ical Paraaeters 

:i5. ooox Miniwum Detection Limit ~0~-~0~0~5'--_,t~·i~b~e~.r~s~-/~c~c~ 

l,rid Openi11es Scanned 
., 

l~r id ,\rt:<l Scc11111ed (mm' l 

6 

O. OGO 

Instrument Hitachi H-600/ll6010A 
Accelerating Voltage 75 kV 
Operator J. Schmidt/a. Scales 

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR) 

.. 
Silica Silica Fibers/cc 95% Confidence Range 

length :iumt,er 

<5um 2 0.009 0.001 to 0.034 fibers/cc 

>=5um 3 0.014 0.003 to 0. 042 fibers/cc 

Silica fibers are structures that have an aspect ratio of 3:1 or greater 
ilnd demonstrate a dominant silicon X-ray fluorescence peak with no 
c1lumi11um µeak. 

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 ratio of 3:1 or greater 
and demonstrate both an aluminum and silicon X-ray fluorescence peak. 
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Page 5 of 10 

S a.DJ.p.1. ~ Ar>.a..1. ys. .is; 

A1HL Lab. Nuaber: 20330 
Field Nuaber: UCR..R.B:L 3 3: FIBER DATA 

Filter Data Air Puap Data 
Type Polycarbo11ate. 0.4um Sample Volume 2.110 liters 
Liiam~ler (mm) 
1-:J"fective ,\rea 

? 
(lam") 

25 
3BU 

THK Analytical Paraaetera 

'.~5. ooox Minimum Detection Limit =0~·=0=0=5-~f~i=b=c~r:s~/:c~c 

Crid Oµe11i11gs ScarmecJ 4 Instrument Hitachi H-600/HBOlOA 
Accelerating Voltage 7:i kV 

0 

(irid i\L"l~U Scanned !111111·) 0.0,10 Operator U. Seal 1:s 

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR) 

Silica ' Silica Fibers/cc 95% Confidence Range 
length numoer 
<5um 0 0.000 0.000 to 0.017 fibers/cc 

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

• - Silica fibers are structures that have an aspect ratio of 3:1 or greater 
und demonstrate a dominant silicon X-ray fluorescence peak with .!!Q. 

aluminum peak. 

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR) 

Al-Si lieu+ Al-Silica Fibers/cc 95% Confidence Hange 
length number 
<5um 1 0.005 0.000 to 0.025 fibers/cc 

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

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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s a.Dl.p .]_ ~ A.r.La. .]_ YlS .:i. s 

AIHL Lab. Nuaber: 20330 
Pield Nuaber: UCR.R...13134-: FIBER DATA 

Filter Data Air Puap Data 
Type F'olycarllonate. 0.4um Sample Volume 2,200 liters 
Uiam~ter (mm) . 25 
Eftective Area (mmz) 380 

TEN Analytical Para.aeters 

35.000X ~inimum Detection Limit 0.004 fibers/cc---------
Grid Ope11.in1~s Scarmetl 

" Grid Acea Scanned (mmL) 0.040 

Instrument Hitachi ll-600/llfiOlOA 
Acceler11ting Voltage 7S kV 
Operator D. Scales 

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR) 

4

Silica Silica Fibers/cc 95% Confidence Range 
length nun1oer 
<5um 0 0.00 0.000 to 0.016 fibers/cc 

>=5um 0 0.00 0.000 to 0.016 fibers/cc 

" - Silica fibers are structures that have an aspect ratio of 3:1 or gre11ter 
and demonstrate a dominant silicon X-ray fluorescence peak with no 
<J.luminum peak. 

IDfilITIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR) 

Al-Silica + Al-Silica Fibers/cc 95% Confidence R,rnge 
length number 
<5um 0 o.oo 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 au aluminum and silicon X-ray fluorescence peak. 
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Par!e 7 of 10 

AIHL Lab. Nuaber: 20330 
Field Nuaber: UCR.R.B1. 3 5: FIBER DATA 

Filter Data Air Puap Data 
Type Polvcarbu11ate. 0.4um Sample Volume 1260 liters 
Uiuweter (ww) l 25 
Effectivf~ Ania (mn, ") :mo 

TKM Analytical Paraaeters 

M,Jgnif.icctt.ion 35,000X Minimum Detection Limit 0.004 fibers/cc-"--'--..:...;;..~-"-"-==--:c.~~ 

Gr.id Openings Scanned 

<,rid An~a Scanned (mm 2) 

7 

0.070 

Instrument Hitachi H-600/HHOIOA 
Accelerating Voltage 75 kV 
Operator D. Scales 

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR) 

Silica' Silica fibers/cc 95% Confidence Range 
length nu,,,oer 
<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 t Al-Silica Fibers/cc 95% Confidence Range 
length numoer 
<5um 0 0.000 0.000 to 0.016 fibers/cc 

>=5um 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 

AIHL Lab. Nu.her: 20330 
Field NW1ber: UCR.RB:L 3 6: FIBER. DATA 

1-'ilter Data Air Puap Data 
Type Polvcarbonute. 0.4um Sample Volume 659 liters 
Uiameter (111w) 25 

1 
.Effectivt~ Area (111111·) 380 

T£M Analytical Paraaeters 

.....,._~!agnificatiun 35,000X Minimum Detection Limit 0.006 fibers/cc 

Cr i LI 0pl!11irw.s Scanned 10 Instrument Hitachi H-600/H6010A 
Accelerating Voltage 75 kV 
Operator 0. Scales 

IDENTIFIED FIBERS 

Silica * 

11::ngch number 
<5um 0 

>=5urn o 

CALCULATED FIBER CONCENTRATION (PER CC AIR) 

Silica fibers/cc 95% Confidence Range 

0.000 0.000 to 0.021 fibers/cc 

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 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 numoer 
<!:>um 0 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 
und demonstrate both an aluminum and silicon X-ray fluor·escence peak. 
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S a.:rnp .1 e- Aric::l. .1 ye. .:i. s 

AIUL Lab. Nuaber: 20330 
¥ield Nllllber: UCR.R.B1. 3 7: FIBER DATA 

Filter Data Air Puap Data 
Typ~ Polycarbom1te, 0.4um Sample Volume 1340 liters 
Oiumeter (mm) 
Effective A1·ec:1 

? 
(mm") 

25 
380 

TEN Analytical Paraaeters 

Mc1p:nif i ca Liou ;J5,000X Minimum Detection Limit 0.005 fibers/cc---------
Gr.id Openings Scanned 

?
Urid Area Scanued (mm·) 0.Ofi 

6 Instrument Hitachi H-6OO/HoOlOA 
Accelerating Voltage 75 kV 
Operator D. Scales 

IDEN'fIFilill FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR) 

4
Silica Silica Fibers/cc 95% Confidence Hange 

length number 
<5um I 0.005 0.000 to 0. 02fi fibers/cc 

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

- Silica fibers ure structures that have an aspect ratio of 3:1 or greater 
;.i.11d demoni;trute a dominaut silicon X-ray fluorescence peak with EE_ 

,duminum peak. 

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR) 

,\I-Silica+ Al-Silica fibers/cc 95% Confidence Range 
iength number 
<5LUII 0 0.000 0.000 to 0.017 fibers/cc 

>=5u111 0 0.000 0.000 to 0.017 fibers/cc 

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

aud demonstrate both an alu1oinum and silicon X-ray fluorescence peak. 
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Pae-e 10 of 10 

s cl.JD.p ..l.. ~ .A:r.i.a. ..l.. ys .:i. Si 

AIH.L Lab. Nuaber: 20330 
llield Nuaber: UCR.R.13138: FIBER DATA 

Filter Data Air Puap Data 
Type Polycarbonate. 0.4um Sample Volume 1130 liters 
!Jiumeter (mm) 

EU ec tl ve Area ( mm 2) 
25 

380 

TEM Analytical Paraaetera 

35,000X MinimWD Detection Limit ~0~._0_0_5__f~i~b_e~r_s~-/_c_c_ 

Grid Openin~s Scanned 

Grill Area Scannell (mm~) 0.07 

7 Instrument Hitachi ll-600/H6010A 
Accelerating Voltage 7S kV 
Operator D. Scales 

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR) 

Silica * Silica Fibers/cc 95% Confidence Range 
length number 
<5lllll 0 0.000 0.000 to 0.018 fibers/cc 

>=5um 3 0.014 0.003 to 0.042 fibers/cc 

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

und 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 0.000 0.000 to 0.018 fibers/cc 

>=5UJD 0 0.000 0.000 ta 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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20330 
L..b. No. -----

Date lleod.,.d _____Californ 1a Sta le: Oepartm c:nl of Health 

Air and lndust11al Hygiene Laboratory 

11S1 Berkeley Way, Berkeley, CA 94704 

LABORATORY SERVICE REQUEST 

DErte Sut:"llned c:-f.---
Send All&l.ytio&l. Report 'to 8 . J: evj* ,·"" < I £3 . /,._q, l{_J 'SC)P'? 

Fl&nt or ?la.:111 L,\ c_ 0 -oo 7: ) LA CR RB 
Fund Code 

:.iubrni'tt 1.r.,; ....enoy _..:[,,,:.....:t::...c~·\:.:::)~------------------- Pham Mo. 

Field DQ;e Type or Suple 
11.dd Inton111:Uon .\nal,y1u Raqua•h4No, Coll. (J.ir, M&1ar1&l.) Volume 

13 j --1/'·1/.L A- ,'v• 5 G~-<'- A1/a Ch .o_cf Jofu 54~1 S,-f,riG-~v, 
/')_~') I I 
/33 I I 
}31 I 7 
t3f' I I 

13£ 

n1- I I 
I 

~ 
J 

l3f: ' / \ V l!/ 

-

-
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Sample Suhmiltal/Cliain or Custody Form: 
!JC Davis/Hire Hesearch noard/Air Resources Boarcl 
Sampling Program for niogcnic Silica Fihcr Emission 
Originating Forni from UC Davis (Prof. B. Jenkins, 916-752-1422) 

Date Flow Elnpscd 
S11mplc ID Snmpled Filter# Cyclone (LPM) Hours 
UCRRB131 4/8/92 . no 9.3 3.82 
UCRRB132 4/8/92 . no 5.9 3.78 
UCRRB133 4/8/92 . no JO.) 3.48 
UCRRBl34 4/8/92 . no JO.I 3.63 

UCRRB135 4/9/92 . no 9.5 2.22 
UCRRDJ36 4/9/92 . no 4.9 2.24 
UCRRD 137 4/9/92 . no JO.I 2.21 
UCRRDl38 4/9/<)2 . no 9.4 2.01 

1··1\ Total 
flaw(L) 

2,132 
1.338 
2,109 
2,200 

1,265 
659 

1,339 
1,134 

--·------- -·- --- --- - . - . -- -- ---- ---- -- .. - . --

-------- ·----- --- --~-. ---· . -- - ····----- ---·-· 

--~--- ----- --~--- ------
. ··- ---------- -·--------

---------·--·- ----~---- -

Collcrtl'cl Transfl'rred Dale ----
Lorn lion hy To Tr:insfrrrcd 

Upwind/Greer SQT/RBW :::r. Q_J.. ' (\~. - - ~.v S(s/i_2-
Downwind ' SQT/RDW ( 

Downwind SQT/RDW ) --
-- -- ---

0.6 mi Downwind SQT/RRW ----- - ·--- --
----

Upwincl/Romingcr ___ RMJ/SQT 
·-- - ·---. - --·-- ··-

Downwind BMJ/SQT __ 
-------- ---- --- ·-- --·-- -----

Downwind BMJ/SQT
------- ~--·-- -- --- --· -----

0.5 mi Downwind BMJ/SQT . \ 

ex, 

-w-



6 October 1992 

Robert Lawson 
.·.r~-ricuit11ral Health & Safety Center 
[Jniversity of California 
Davis. California 95616-8757 

11<~ar Bob. 

Here <ire the lab. results from one blank that was submitted under Project UCD-004 
~nd three blanks trom Project UCD-006. 

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

Yours truly, 

D~ 
Don Scales 
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Sa.mp.J.e A:n.a. .1. ye .i s 

AIHL Lab. Nllllber: 20026 
Field Nuaber: R.H.1 009: BLANK 

Filter Data Air Pu.mp Data 
~ype ?olvcarbonace. 0.4um Sample Volume O liters 
n iameter (mm) _ 25 
Effective Area I mm -1 380 

TEM Analytical Paraaeters 

.'lagn1tication 35.000X ~inimum Detection Limit ******* fibers/cc 

,,rid Openings Scanned 10 Instrument Hitachi H-600/H6010A 
Accelerating Voltage 7~ kV 

.;rid Area Scanned lmm-1 0.10 Operator D. Scales 

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR) 

Silica Silica Fibers/cc 95% Confidence Range 
-: ength numoer 

<5um o 0.0 

>=5um 0 0.0 

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

and demonstrate a dominant silicon X-ray fluorescence peak with.!!£. 
aluminum peak. 

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR) 

Al-Silica• Al-Silica Fibers/cc 95% Confidence Range 
1 engtn number 

<5um o 0.0 

>=5um 0 0.0 

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

~nd demonstrate both an aluminum and silicon X-ray fluorescence peak. 
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s a.:rnp .l e ~~n.a...1 y:s .:i. s 

,UHL Lab. Nu.aber: 20255 
Field NUJ1ber: RB .:1.. .1 0 .:1.. = BLANK 

Filter Data Air Pu.ap Data 
,·:.-pe _:.1ivc,1t·oonace. ·..• . .tum .,,1mole ;iolume n liters 
Giamecer 17ml 25 
Effeccive Area Imm-) :30 

TEM Analytical Paraae£ers 

1inimum Uetection Llmit F":bers;cc 

rnstrument :!i tacni 11-600/HfiOlUA 

Acceteratin~ Voltage ~~ kV 
nperator [). Scales 

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR) 

Silica Silica Fibers/cc 95% Confidence RHnge 
l enqth :,Jmber 

<5um O 0.0 

>=5um 0 0.0 

Silica fibers are structures that have an asµect ratio of 3:1 or greater 
~nd demonstrate a dominant silicon X-ray fluorescence peaK with no 
-.ti uminum oeaK. 

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR) 

Al-Silica· Al-Silica Fibers/CC 95% Confidence Range 
:enqth ~umoe~ 

<5um 0 0.0 

>=f.ium O 0.0 

- Al-Silica fibers are structures that have an aspect ratio of 3:1 or greater 
-1nd demonstrate both an aluminum and silicon X-ray fluorescence peak. 
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s a.mp.1. e Aria. .l.. ys .:i. s 

AIHL Lab. Nu■ ber: 20255 
?ield NU11ber: RB11 03: BLANK 

Filter Data Air Pu.~ Data 
':)r)lvcartJOIHJ.te. ium :,,1mp i e 1/n l ume ii liters 

diameter 1mm1 _ 23 
::ffecti\'e Area tmm -, ·::rn 

TEN Analytical Paraaeters 

'.-!ae:n 1 f i cation ,3. ooox ~lnimum Uetection Limit '****** fibers,cc 

·;;•ta Uoenings Scanned 10 Instrument Hitachi H-600/H6010A 
,\cceierating Voltage ::-; kV 

ir·1n .~rea :::icanned 1mm-1 09 Operator fl. Scales 

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR) 

Silica Silica F.ibers,cc 95% Confidence Range 
1engtn ,,umoer 
<5um 0 0.0 

>=Sum O 0.0 

- Silica fibers are structures that have an aspect ratio of 3:1 or greater 
-rnd demonstrate a ,iominant si llcon X-ray 1' luorescence peak with DE.. 
iiuminum peak. 

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR) 

Al-Silica• Al-Silica Fibers/cc 95% Confidence Range 
lenqt!'. ,-,umber 
<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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S a.D1p .i e AZ1a. ..1. ys .:i. s 

AIHL Lab. Nuaber: 20255 
Field Nuaber: R.B.11 05: BLANK 

Filter Data Air Pual) Data 
)olvcaroonate. 'J.4um Sample Volume ,) 1i ters 

)1ameter (mm J • 25 
.:ffect1ve Area tmm-) :_;30 

TEM Analytical Paraaeters 

1inimum Detection Limit -~***** fibers/cc 

,·io Unen1ngs :::icanneo ·_u .nstrument Hitachi H--600/H6010A 
~ccelerating Voltage 7~ kV 
Jperator D. Scn.les 

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR) 

Silica Silica Fibers;cc 95% Confidence Range 
~enqth :--:.1moer 
<5um o 0.0 

>=Sum 0 0.0 

- Silica fibers are structures that have an aspect ratio of 3:1 or greater 
n.nd demonstrate a dominant silicon X-ray fluorescence peak with !!.Q._ 

,duminum peak. 

IDENTIFIED FIBERS CALCULATED FIBER CONCENTRATION (PER CC AIR) 

.\I-Silica Al-Silica Fibers/CC 95% Confidence Range 
: enath 
<5um 0 0.0 

>=5um 0 0.0 

Al-Silica fibers are structures that have an aspect ratio of 3:1 or greater 
,rnd demonstrate both an aluminum and silicon X-ray fluorescence peak. 
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APPENDIX C: DUPLICATE, REPLICATE, AND RECOUNT RESULTS 
AND STATISTICAL ANALYSES 
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F.ield Silica Fibers per cc Air Al-Silica Fibers per cc Air 
Number <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 

R81087P Overloaded 

RB1104 Overloaded 

RH1001 7.5 1. 6 0.75 0.00 JCS 

RH1002 ~.9 1. 7 0.12 0.00 JCS 

RB1050T 3.8 2.5 0.00 0.21 OJS,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 

C - 2 



Ta.b.l..e- c,f R.ep.l.. i c:::a. t es 

Field Silica Fibers per cc Air Al-Silica Fibers per cc Air 
Number <5 microns >=5 microns <5 microns >=5 microns 

Ooerato~ 

RB1052T 1. 8 1. 9 0.0 0.0 DJS,JCS 

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 
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Provisional 

Transmission Electron Microscopy 

Method for the Analysis of 

Fibrous Plant Silica 

Saaple 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. .1. Scales 
J.C. Schmidt 

September 1992 
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Sample RH-2: Rice Harvest/LN 10528/UCD-001 

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

OJS-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 5 

>=5 um 1 2 3 5 

Al-Si 

< 5 um 1 0 1 0 

>= 5 um 1 0 1 0 
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Sample RB-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 
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Sample RH-1004: Rice Harvest/LN 10529/UCD-002 

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 

Si 

< 5 um 89 90 

>=5 um 6 8 16 13 

Al-Si 

< 5 um 4 2 

>= 5 um 1 2 0 0 
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Sample RB-1045: Rice Burn/LN 10530/UCD-003 [Sample taken after field burn on 
bulldozer] 

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

DJS-1 DJS-2 JCS-1 JCS-2 
1/09/92 3/19/92 3/23/92 3/25/92 

Si 

< 5 um 16 [5A, llC] 18 [9A,9C] 28 [9A.19C] 21 [17A,4C] 

>=5 um 8 [4A,4C] 14 [4A, lOC] 15 [3A, llC] 17 [6A, llC] 

Al-Sj 

< 5 um 0 0 2 [2C] 2 [ 2C] 

>= 5 um 0 0 0 0 
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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 [ 1A, 3C) 5 [4A,1C] 1 [ lC] 

Al-Si 

< 5 um 0 0 2 [1A,1C) 0 

>= 5 um 0 0 1 [ 1 C] 0 

C - 9 



Sample RB1063T: LN20182/UCD-005 

Sample Volume: 27.2 liters 
Minimum Detection Limit = 0.16 fibers/cc 

Si 

< 5 um 

>=5 um 

DJS-1 

13 

7 

DJS-2 

7 

9 

JCS-1 

15 

31 

JCS-2 

18 

16 

JCS-3 

31 

20 

Al-Si 

< 5 um 

>=5 um 

(l 

0 

] 

1 

0 

2 

0 

0 

1 

1 
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Sample RB1066T: LN20182/UCD-005 

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

Si 

< 5 

>=5 

um 

um 

DJS-1 

6 

11 

DJS-2 

10 

7 

JCS--1 

12 

20 

JCS-2 

16 

20 

Al-S1 

< 5 um 

>=5 um 

0 

0 

0 

0 

0 

0 

2 

0 
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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 a/Av,% 

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 1050T 6.3 6.85 0.78 11. 4 

RB 1056T 7.4 

RB 1060T 1.34 1.18 0.23 19.2 

RB 1061T 1.02 

RB 1064T 0.34 0.26 0.12 47.1 

RB 1065T 0.17 

1087P 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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Lee Anne Lischak 
Jan. 15, 1993 

RICE SAMPLE RECOUNTS (Same sample counted twice by each analyst) 

Key: Di - Don Scales, Count i; Ji - John Schmidt, Count i 
DJav - Average of Dav and Jav 

Counts are total number of fibers detected 

Sample DI D2 Dav an/Dav JI J2 Jav 0 iJav aoJ/DJav JavfDav 

RH2 3 12 7.5 0.85 15 10 12.5 0.28 0.51 l.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 

IAverages 0.22 

I I I I 
0.25 0.51 3.661 

±4.97 :I I I I I I 
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Walter John 
9/23/92 

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

Analyst - John Schmidt 

Sample Number f/cc, >5µm Average StdDev a/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 i 
DJ av - Average of Dav and J av 

Counts are number of fibers >5µm in length 

Sample Dl D2 Dav O"o/Dav Jl J2 Jav O"J/J av O"nJ/DJa 
V 

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 0.20 16 13 14.5 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 0.18 31 16 23.5 0.45 0.70 2.94 

RB1066T 11 7 9.0 0.31 20 20 20.0 0.0 0.54 2.22 

IAverages 0.29 0.30 0.63

I I I I I I I I I 11. 86 
: ±0.85 I 
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Walter John 
9/24/92 

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

Silica Fibers >Sµm 

ISample Number Ifibers/cc IAnalyst I 
RB 1052T D,J1. 9 

RB 1058P J3.2 

RB 1063T 4.9 J 

RB 1066T 1. 8 D 

RB 1067T (data missing) -

RB 1069T J3.2 

IAverage I3.0 ± 1. 3 I I 
Coefficient of variation 43% 
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APPENDIX D: PHOTOGRAPHS OF AMORPHOUS SILICA FIBERS FROM RICE FARMING 
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