.

Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary
Point and Area Sources. AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section. The file name
"ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2. The reference may be
from a previous version of the section and no longer cited. The primary source should always be checked.
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The file name refers to the reference number, the AP42 chapter and section.  The file name "ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2.  The reference may be from a previous version of the section and no longer cited.  The primary source should always be checked.
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SUSFECT AND BAD RUNS
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MIDWEST RESEARCH INSTITUTE

RUN ﬁgg -I-0—-& ‘/

MRI Project Number

Field Dates )= 2d-Fd

Plant Fliner Tud,

Sampling Locafion b Lv/le?
Sompling Date  /6-=20o ~¢p

FIELD CREW
Crew Chief - Caéé
Testing Engineer 1 < 7 z
R
3
Engr. Technician 1 W/”fec(
2
3
Lab Technician !
2
3
Process Engineer 1
2
Other 1
2
MRI - Form PO (10/72)
E~2




NEAREST DOWNSTREAM DISTURBANCE
CALCULATOR ... &

TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

. S"a.m__P/ﬁty - ' —
PLANT _E‘Fl'_a.Cr Zud, Poiafs - - *‘.,'%_ ST Z- )

DATE /10-20-F0O._. 1 Te7 - "t T
SAMPLING LOCATION __Paghouse. LuleT . I ' s b T e T
INSIDE OF FAR WALL TO P e— T T T T T e T
OUTSIDE OF NIPPLE, (DISTANCE A) __ 2.0 #F 2" - T g T T
INSIDE OF NEAR WALL TO 7 “ s _.tE
OUTSIDE OF NIPPLE, (DISTANCE B) : ‘l S el —— ST - A
STACK 1.D.. (DISTANCE A - DISTANCE B _—_ 7 £ - “’ ) -
NEAREST UPSTREAM DISTURBANCE __ s evey oop

SCHEMATIC OF SAMPLING LOCATION

TRAVERSE PRODUCY OF TRAVERSE POINT LOCATION
POINT FRACTION COLUMNS 2 AND 3 FROM OUTSIDE OF NIPPLE
NUMBER OF STACK 1.D. STACK 1.D. (TO NEAREST 1 8 INCH DISTANCE B {SUM OF COLUMNS 4 & 5)
o - | | 126 Y __|&é |
2 7.8 L% '
3 12.49 .99
7 (%.17 122,17
s 23.36 2736
6 28,59 fhame. 22 55 !
Z 35,74 HRAR27. 7Y !
g 3%.13 42.93
7 AL 4. IR
epp-sedi) _ 34 /5:6¢ |
OPo -5e3) . 3&” 39 f
|
|
g _.E
EVen -1 2.4 6-6 |
< 7.3 %4
o _ 12,77 /627 i
7 [B41 22.(7
> 22 .3¢ 27.07
A 23 .5 2255 i
7 37.2¢ 77.7¢ i
5 | 7% .13 42 .97 ’
7 1442 o§¥U2
Even-spP(*) 1 69 (5749
\Buew-57 (4) | 35 37
EPA 1Dun 232
472 E-3



I PRELIMINARY VELOCITY TRAVERSE -
l PLANT F’PI-Z.-(-"' I.Z, g o7
DATE [0 ~20 L0 Foomn SPCE) Jooarnn can 8 54000 5003)
' LOCATION __Dpohopee Fulsl 7 vé
STACK 1.0. 787 x 72;2 ééf:/czuflslg_»-__ . .
BAROMETRIC PRESSURE. in. He f - o3 N Y PRI
I STACK GAUGE PRESSURE. in. Hy0 = .. “# brenipl2) | s o
™ OPERATORS . cho ot ST tte SCHENATIC OF TRAVERSE POINT LAYOUT
I Pitet = MR] #| ' EVEN o000
TRAVERSE VELOCITY STACK TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE POINT HEAD TEMPERATURE
l NUMBER apgh inHy0 (T, °F NUMBER (apg), in.Hp0 (T,). °F
l opp 1 017 290 Even || O, A8 | Zés
2 O. 65 397 | 2 0,28 | 295~
. 3 PR 4t | dedwy L PPeszaa] %00
i ¢ PeEez | qo7 ¢ loza | #032
5 PoRsa- | Go-TFHs 51 AR 403
l ¢ P53 | Y5 30 ¢ | 0,26 | 395"
| 7 0:% ‘g q_..F-?OO 7 0, 2/ 3?0
I ¢ | 043 4673 g | BF1p30 #6290
g 0.4l 395 i | 02 395
l opp_sp| 064 703 Fren sp(a)\0e 32| Yoo
l cop spei 0.43 HOo Loen 58 (N 0,2/ J00
_ | Skt \press,= ~RASH Stezic Fres| =
% -
| ut | Bviey - 57°(4)
AVERAGE A=, 737 | 400 A AVERAGE DB = 547 | 3835, |
EPA (Dur) 233 o T = -
. 4 72 A s /¢ - 3 ?;\7 'G
WS :0. 6‘/;\
l E-4
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MIDWEST RESEARCH [INSTITUTE

Run Number ‘ ) - PRE LIMINARY Recorded by 6: §

Date MOQISTURE DETERMINATION Assisted by ( 2 /

NQTE: Same as Run No. __ /
- A, Condensor and/or Silica Gel Method

Barometric Pressure, Pp = 23 (2 in. Hg
O Barometer Location 7
Reading Time | 209 by /M
QOElevation
, Dry Gas Dry Gas Impinger
Clock Meter |Flowmeter Meter  [Water Volume
Time Reading(cf) | Setting Temp (°F) (ml)
Final Zero 67, 56 ;o) 247
Initial 1300|565 a0 | 5% 200
Difference Vm ?KIEW/////A We = 47
Weight (Grams)
Tube No. . Final Initial Difference
Z— LB
Total Moisture Adsorbed: Wa = {_9_“;7
Meter Pressure, Pp=FPm = 729, /2 in, Hg
Average Meter Temperature, Tm = 70 — oF
Total Weight of Moisture
Collected, We + Wg = Wm = 94z gm
Moisture Content = 100 = s % by Volume
| +|375 PmVm ]
' (Tm+460) Wm |
B. Wet/Dry Bulb Method '
Dry Bulb Temperature = °F
Wet Bulb Temperature = °F
Moisture Content (from Ref. Table) = % by Volume

C. Predetermined Value

% Moisture Basis

MRI - Form P4 (10/72) ]
E_




'NOMOGRAPH DATA

PLNT P2 er Tud.

DATE __ /¢ ~20- 50

SAMPLING LOCATION —&EMLLL&L__BQ_‘/ ~I-0-& 7/

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE, in. H,0 aHg | ). 8Y

AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F T avg. YO
PERCENT MOISTURE IN GAS STREAM BY VOLUME % H,0 “LE
BAROMETRIC PRESSURE AT METER, in. Hg P 29,12
STATIC PRESSURE IN STACK, in. Hg 57 '
(Pm*0.074STACK GAUGE PRESSURE in in. Hy0) P Aé.

P
RATIO OF STATIC PRESSURE TO METER PRESSURE SPp | 0.9
AVERAGE STACK TEMPERATURE, °F T, Yoo
vg.

AVERAGE VELOCITY HEAD, in. H,0 SPavg. | 43/
MAXIMUM VELOCITY HEAD, in. H,0 39 max
C FACTOR VT
CALCULATED NOZZLE DIAMETER, in. 0.3/6
ACTUAL NOZZLE DIAMETER, in. 0,29
REFERENCE p. in. Hy0 0.4D

EPA iDun 234
472




ISOKINET1C SAMPLING WORKSHEET

Plant pﬁzieﬁ [ug(L Date /o0-20-~-80

Sampling Locat:.on [Za ag -~ - = Initial (Z C§p

Test Number

Isokinetic sampling equation:

APs
Vmi =K YTs + 460
; 2
Where : ¢ = 3:168 (Tm,,, + 460) (Cp) (8i) (M) (Dn?)

P

3

Vm; = Volume of the meter per sampling interval, ft

K = Constant of fixed and assumed parameters,
dimensionless
APs = Velocity head of S pitot, inches H,0
Ts = Stack temperature, °F
Assumed average meter temperature, °F Tmavg
Jo
Pitot coefficient Cp o, g‘/
Sampling time interval, minutes o1 5"
Mole fraction dry gas Mf 955
Nozzle diameter, inches bn , 3?(9
Barometric pressure, inches Hg Fb g%/a
5.168 ( B0+ 460) (B¥) (5 ) (I5%) (.29%2) K
(81,7
29,12

E-8
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ISOKINETIC PERFURMANCE WORKSHEET

Plant F‘)Qz_er __.mgp Date /W2 20-£©
Sampllng Location Initcial
Test Number ) / glﬁf_f- n-4%
Isokinetic equation:
v 1= 1,039(Tsgygt460) (Vmgyq)
vs(8)(Ps)(Mf)(Dn“)
[+]
Average stack temperature, °F Tsavg xizg.
Meter volume (std), 17.64(Vm) Pb+&§i‘£§) Vmge 4
13,6 ﬁ
Tm+460 /3
Mole fraction dry gas, 100-% Hj0 ME
100 o 778
Molecular wt, dry stack gas, lb/lb-mole Md
(%C0,p x 0.44) + (%0, x 0,32) + (%N, + %CO x 0.28) 3/,27
Molecular wt. stack gas, lb/lb-mole Ms .
(Md) (Mf) + 18(1 - Mf) 30,5
Stat ic pressure in stack, absolute, in. Hg Ps.
Pb) + (0.074 x stack gage pressure, in H»0 :
(Pb) + ( gage p ’ 2 ) 26"’?7\
Stack velocity, fpm Vs
Ts+460 L
5,128.8 (Cp)(\/APsavg) PsxMs %6‘35
Total sample time, minutes 2] &2
Nozzle diameter, inches Dn o Zﬁ [
1,039 (_3£9.25 + 460)( 53. 7% ) % 1
707

@243 Q% (26,53 (322 (254 2)




PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant

Run No. B_qu "I—;Q- 4

Pfizer Tud,
Sample Location

Sample Date D~ RAO-FTD

IZ«.qhn_.ue -0
Sample Box No.

Recovery Date

Sample Type Egd Cy M‘ko

GCleanup Person

Filter No.

Sample No.

Sample Material Description

MOISTURE AND/OR SAMPLE

Impinger Sequence 1 2 3

SILICA GEL

Impinger Typed/

Impinger Solution

l
I
|
|
| ¢s3.5
|
|
I

Final Volume (wt)E/ lgéaﬁ “0;5 /£5‘ éé%a’L
Initial Volume (wt)b/ 100 [*Ta)
Net Volume (wt)b/ 56.5 19.5 [L5 IR A
Sample No.(s) Silica Gel
Combined impinger contents, Sample No, Color
Liquid Level Marked Container(s) Sealed
Description of Impinger Solution
Total Moisture, gm e, A
a/ § = Greenburg-Smith standard M = Modified, 0 = Other
b/ Indicate value in units, ml or gm
RECOVERED SAMPLE
Probe Rinse: Sample No. Dry Catch: Sample No,
Liquid Level Marked Descripcion
Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank: Sample No.
Liquid Level Marked Liquid Level Marked
] Sealed Sealed
Water Blank: Sample No, Filter Blank: Sample No.
Liquid Level Marked Sealed
Sample Disposition
Carrier Date Shipped:
Remarks:

Date of laboratory custody

Seal(s) broken by

Personnel accepting custody

Date broken

Remarks:

E-11
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/0

MIDWEST RESEARCH INSTITUTE

RN Loy - Z-ef 3

MRI Project Number #-¢9,.,_ 5=
Field Dates /5 -5, -5

Plant qe o T D
Sampling Scation Q% Lvos e Tl ot
Sampling Date _ 5~ 7,

FIELD CREW
Crew Chief .  Cols
Testing Engineer 1 B S /7’.;_
2
3
Engr. Technician 1 L (st el
> .
3
Lab Technician 1 VO el ’6/1/
2
3
Process Engineer 1
2
Other ]
2

MRI - Form PO (10/72)
E-13




NOMOGRAPH DATA

pant _Efzer

DATE /D ~21-£O

SAMPLING LOCATION £ 7 ~L-2-3

CALIBRATED PRESSURE DIFFERENTIAL ACROSS -
ORIFICE. in. H,0 aHg | &%
AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F e | g2.0
PERCENT MOISTURE IN GAS STREAN BY VOLUME LHO 3,957
BAROMETRIC PRESSURE AT METER, in. Hg Po 179.08
STATIC PRESSURE IN STACK. in. He
(Pn£0.074STACK GAUGE PRESSURE in in. Hy0) p, |AEE3
P
RATIO OF STATIC PRESSURE TO METER PRESSURE P | .92
'| AVERAGE STACK TEMPERATURE. °F Tone | 400
avg.
AVERAGE VELOCITY HEAD, in. H,0 Mg, | Outngr
MAXINUM VELOCITY HEAD, in. H,0 AP gy,
C FACTOR /.0
CALCULATED NOZZLE DIAMETER, in. 0.2 75
ACTUAL NOZZLE DIAMETER, in. C.295
REFERENCE 3. in, Hy0 0. 775
o .

EPA Dun 234
472

E-14




ISOKINETIC SAMPLING WORKSHEET

Plant P7L-}‘._2_!r Date [2-2r-28
Sampling Location Z—E&g:émze S fer - T3 Initial (.-

Test Number _&-I_Z_-J

Isokinetic sampling equation:

APs
Voi =K YTs + 460
5.16 460 ; 2
Where: K = 8 (Tmavg + 460) (CE)_ (01i) (Mf) (Dn%)
\/Fb
Vm; = Volume of the meter per sampling interval, £e3

K = Constant of fixed and assumed parameters,
dimensionless

APs = Velocity head of S pitot, inches H;0

Ts = Stack temperature, °F

Assumed average meter temperature, °F Tm,y, .

g é 5"'
Pitot coefficient ' Cp ' ‘37
Sampling time interval, minutes 01 5
Mola fraction dry gas ME gs
Nozzle diameter, inches Dn ;;Uf(o
Barometric pressure, inches Hg Pb 3,‘7, |6
5.168 (&5 + 460) (F¥) (57) (95) (avéd) K ,

12/, 32
\l X7.7&
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I ISOKINETIC PERFORMANCE WORKSHEET
j Plant 28, : Date _ /0 -2, - g2
' Sampling Local:l.on ﬂ% Inicial CL~
Test Number
;l Isokinetic equation:
. %1 = 1,039(Ts5ygt460) (Vmg, )
' Vs(8) (Ps) (ME) (Dn?)
l Average stack temperature, °F Tsavg 42
' Meter volume (std), 17.64(Vm) (Pb M) Vmg, g
Tm+4 60 2 ,7,(_/
l Mole fraction dry gas, 100-% H20 Mf
100 0. 55
l Molecular wt. dry stack gas, lb/lb-mole Md
I (’ACOZ x 0.,44) + ("/.02 x 0,32) + (’ANZ + %00 x 0.28) 3/,579
Molecular wt. stack gas, lb/lb-mole Ms
l (Md) (Mf) + 18(1 - Mf) : 30,83
Stat ic pressure in stack, absolute, in. Hg Ps.
l (Pb) + (0.074 x stack gage pressure, in H20) W{2.7"83;5-'
N
Stack velocity, fpm © Vs 3(}&#&,
l [1s+460
5,128.8 (Cp) (VAPs, ) YPsuts a3y
I Total sample time, minutes (2] 15
l Nozzle diameter, inches Dn 0,76
7
. 1,039 ( 412 + 460)( -?—ﬁ? % 1
Ged ) (45 ) (2553) (2.957 ) (24¢ 2) 708
" |_3Ce 2 2873 JOE.5
i




PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plane _ e o0

Sample Location _é%/{b,,u WA
&

Sample Box No.

Sample Type _ P lec, fo¥,

Filter No. _]o

Run Noo /— 3
Sample Date __ /g-&/-@)
Recovery Date /-2,

Cleanup Person g a2,

Sample No.

Sample Material Description

MOISTURE AND/OR SAMPLE

Impinger Sequence 1 2 3

SILICA GEL

|

|
Impinger Typed/ m m__ |
Impinger Solution N Y th 0 Drs |
Final Volume (wt)b/ 98 Z’é 75 0 ESv s
Initial volume (wt)B/ /oo /00 o I §328. ¢
Net Volume (wt)P./ -2 Q - 4,24 "] I 3.9
Sample No,(s) | Silica Gel
Combined impinger contents, Sample No. I Color

Liquid Level Marked
Description of Impinger Solution

Container(s) Sealed

Total Moisture, gm A[ggz‘ﬁ've &;0 (Q&Z‘caq, As.rq-ueJ g fvr- CQIL«LLZZLI;”LS’

a/ S = Greenburg-Smith standard, M = Modified, 0 = Other

b/ Indicate value in units, ml or gm

RECOVERED SAMPLE

Probe Rinse: Sample No.

Liquid Level Marked
Sealed
Impinger Rinse: Sample No.

Liquid Level Marked

Dry Catch: Sample No.

Description
Sealed

Acetone Blank: Sample No.

Liquid Level Marked

Sealed Sealed :
Water Blank: Sample No. Filter Blank: Sample No.
' Liquid Level Marked Sealed
Sample Disposition
Carrier Date Shipped:
Remarks:

Date of laboratory custody
Personnel accepting custody
Remarks:

Seal(s) broken by
Date broken
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MIDWEST RESEARCH INSTITUTE

RUN Z%z ——é:__/, 4;

MRI Project Number -/-93
Field Dates /p— ,- o5

Plant ﬁ‘LE:E ¢r _Tad .
Sampling ocohon__é@‘émégf

Sampling Date /9 -.7 - ¢

FIELD CREW
Crew Chief  _—ogart—topta— tr, (045
Testing Engineer ]_m_/a: ‘ Sttt e
2
3 .
Engr. Technician 1 £yl e
2
3
Lab Technician 1 T s Zl[G/J)
2 .
3
Process Engineer 1
2
Other 1
2

MRI - Form PO (10,/72) e 20



TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

- 472

- . a q‘ - _
' PLANT . /3%.2.42:'_ Znd. Poruli -7 "o T T T Te § B
DATE wo-20 =60 . . f N R ¥ S R
SAMPLING LOCATION ___ Bag Aoure Felez- . _ _es _ _ _2¢_
. INSIDE OF FAR WAL TO S N T eg ]
© QUTSIDE OF NIPPLE, (DISTANCE A .. 52 2%~ T e T T Tage
INSIDE OF NEAR WALL TO . J__."es T T sy ]
OUTSIDE OF NIPPLE. (DISTANCE 8 — 7 Sl 8 T T T a2 ]
I ~ STACK 1.D.. (DISTANCE A - DISTANCE B __%¢" % Ly ?. 7
NEAREST UPSTREAM DISTURBANCE [l e £Z 1 on ' Qwt
NEAREST DOWNSTREAM DISTURBANCE ___ 7%, ¢
' CALCULATOR ... * £, SCHEMATIC OF SAMPLING LOCATION
TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION
I.. POINT FRACTION COLUMNS 2 AND 3 _ FROM OUTSIDE OF NIPPLE
NUMBER OF STACK 1.D. STACK 1.D. (TO NEAREST 1 8 INCH) DISTANCE B (SUM OF COLUMNS 4 & §)
I oop_ | 2.4 £.4 i
|
| 2 7. 7'
' 3 12,32 /0. 52
v /8,07 22,17
l_ 2 23.2¢6 2228
’ £ 25.8% 22,55 5
. Z 3374 37 7F !
) 9 G402 Y. /2 |
B casecn] /1. &2 s |
L 000-SP(3) 35.0 73.0 :
1
| |
vem =/ 2.6 .4 ' i
' 2 7. /1.8 '
3 /2. 32 /4.77
l 5 23.36 2z.(7
'3 28, %" 32,837 :
' 7 37.7% 32 7%
& 3¢.52 2,93 |
I 7 — i AR ¥5./7 ‘
Lven ~SA(2) (4. €3 [$7.62
l Liyoe =50 (%) 350 39.0
EPA (Dun 232
l E-21



PRELIMINARY VELOCITY TRAVERSE :

R
- e 7
st Lz er  Zadl e oo - L oo0
DATE /0 =2,- €0 Brmmsr ‘ .
LOCATION _ /Py Zeouce Zo. leT” . y
STACKI1.D. _¢€&x 727 Kﬁcfa?&&cr Py 4 ;
BAROMETRIC PRESSURE. in. Hg 2 2.0 = vt q " :
STACK GAUGE PRESSURE. in. 487 = 2:2.5 e Jhy . : —t 7
QPERATORS ___KCS « Zik) SCHEMATIC OF TRAVERSE POINT LAYOUT
TRAVERSE VELOCITY STACK TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE POINT HEAD TEMPERATURE
NUMBER 3pg). in.Hy0 (Tg). °F NUMBER (aps). in.Hz0 (T). *F
600 ! 6.77 790 Edeme | 0.2§ 265"
2 p.68 397 ' 2 0.35 335
3 0.63 Y07 3 2.20 Yoo
4 5.5 Yo7 o 0.29 Y23
s~ 0.3 S2.5" 5 p.29 413
/A VA 275" 2 0,20 295
7 0.4% Yoo 1 0.3/ 392
g 0.93 Y43 ¥ 0.30 290
i 0. 4( 395 7 Y 398"
pne sPl | 0.64 Y03 fvem. Sp(3)| (). 32 4go
pbb _SpP(3) 0.45% wdal Guen splH) 0.2/ Yo
7; = nglb
AVERAGE , 737 Yoo.2 | apeabtx|_ AERAGE | ZH7 358 (
EPA (Dun) 233 _ _
472 E-22



MIDWEST RESEARCH INSTITUTE
Run Number -BIr-1-4 PRE LIMINARY - Recorded by K<
Date 10 - ~y- 52 MOISTURE DETERMINATION Assisted by 7.4
NOQTE: Same as Run No, _ 20
A, Condensor and/or Silica Gel Method
Barometric Pressure, Fg = =G /2 in. Hg
Ll Barometer Location %
Reading Time , 2 ,—~ by ¢
QElevation
‘ Dry Gas Dry Gas Impinger
Clock Meter |Flowmeter Meter  [Water Volume
Time Reading(cf) | Setting Temp (°F) (ml)
Final 2ogp | 62000 20 297
Initial /3D Hhip§ £ . 2P
Di fference Vm = ¢ o6 EZ // We = 47
Weight (Grams)
Tube No. Final Initial Di fference
Lhf. 2
3. S
Total Moisture Adsorbed$ Wa = ) 7
Meter Pressure, Pg = Pm = 29,12 in. Hg
Average Meter Temperature, Tm = 20 oF
Total Weight of Moisture
Collected, Wc + Wa = Wm = . /é;ﬁ‘ 69 2 gm
Moisture Content = 100 = <$.29 % by Volume
ilaps  Pmvm '|
(Tm+460) Wm J
B. Wet/Dry Bulb Method
Dry Bulb Temperature = °F
Wet Bulb Temperature = °F
Moisture Conjenf (from Ref. Table) = % by Volume
C. Predetermined Value
% Moisture Basis
MRI ~ Form P4 (10/72)
: E-23




NOMOGRAPH DATA
et Fizen Tud,

me___(O~&/~¥oO

SAMPLING LOCATION J?Clgf -I-1-g 4

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE. in. H,0 AHg /, 377

AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F T g, 735"
PERCENT MOISTURE IN GAS STREAM BY VOLUME % H,0 5
BAROMETRIC PRESSURE AT METER, in. Hg P A9.0 8
STATIC PRESSURE IN STACK, in. Hg ‘
(Pm0.074STACK GAUGE PRESSURE in in. H20) Pg % {3

P |
RATIQ OF STATIC PRESSURE TO METER PRESSURE Po | s T
(4]

AVERAGE STACK TEMPERATURE, °F Tsm 2370

AVERAGE VELOCITY HEAD, in. Hy0 3Pavg 3
#
MAXIMUM VELOCITY HEAD, in. H,0 AP max. X
C FACTOR .90
CALCULATED NOZZLE DIAMETER, in. Y
ACTUAL NOZZLE DIAMETER, in. .29
REFERENCE Ap. in. Hy0 .- =
p- in. H , 385

EPA iDun 234
472

E-24




I1SOKINETIC SAMPLING WORKSHEET

Plant Fr)'z.er' l_n‘f, Date Z0- A

(-T0

Sampling Location QS e ol Initial __RCS
Test Number [34.1 -L =/ wé .

Isokinetic sampling equation:

Vi =K APs
mi =% V1s + 460
i 2
Where: K = 5.168 (Trnavs + 460)_(Cp) (8i) (Mf) (Dn%)
\/PE
Vm; = Volume of the meter per sampling interval, fe3

K = Constant of fixed and assumed parameters,
dimensionless

APs

Velocity head of S pitot, inches H50

Ts = Stack temperature, °F

Assumed average meter temperature, °F Tmavg
75

Pitot coefficient Cp igy
Sampling time interval, minutes oi 5_
Mole fraction dry gas Mf qgs
Nozzle diameter, inches Dn ‘296
Barometric pressure, inches Hg Pb 22 9: 08
5.168 (75~ + 460) (,84) (&) L) (296 K

179.24

‘} 29,08
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ISOKINETLIC PERFORMANCE WORKSHEET

-

Plant PP{,"Z e Iv!._é. . Date [C-~-R l ~-50
Sampling Location Ga,g/gou_;e Talet Inicial R2g-E0
Test Number Bag -1 -1 ~=

' Isokinetic equation:
v 1= 1:039(Tsavg+460)(vmsgd)
l Vs(8) (Ps) (M£) (Dn®)
' Average stack temperature, °F TS,y
- | « |43
- Meter volume (std), 17.64(Vm) (Pb+élia_"5.) Vige g
] 13.6 ,d[,«./s{
T4 60
' Mole fractioh dry gas, 100-% H30 ME
100
l ) Molecular wt. dry stack gas, lb/lb-mole Md
l- (%C0y x 0.44) + (%0, x 0.32) + (%N + %CO x 0.28) 2(.a9
T Molecular wt. stack gas, lb/lb-mole Ms .
' (Md) (M) + 18(L - Mf) | 20.63
' Static pressure in stack, absolute, in. Hg Ps.
' _ (pb) + (0,074 x stack gage pressure, in H20) ‘ 6?6083
Stack velocity, fpm Vs
Ts+460 '
Is+460 IRGOE,Y
' 5,128.8 (Cp) (VAPS,yg) ¥ Psnts
' Total sample time, minutes e 20
' Nozzle diameter, inches Dn ‘g‘-',’é
1,030 ( 439  +s60)(__19.4Y ) %1
I‘ @E3) (30 ) (R6.39) (95 )(,2762) (¢8O

2]
]

Lo

~



PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant pFL:gen Lud, : Run No. __ Pag~- T-1-4

Sample Location lée;zéen:: Iulel . Sample Date [18-2i=-80

Sample Box No. Recovery Date _/d "RI Xo
Sample Type &ciccﬂ [ale Cleanup Person

Filter No. ‘7

Sample No.

Sample Material Description

MOISTURE AND/QR SAMPLE SILICA GEL

I

imp inger Sequence 1 2 3 4 5 I
Impinger Typed/ I
Impinger Solution ‘ I
I

I

|

I

Final Volume (wt)R/ (140 _96.3 _05 Q@.&-’ _

Initial volume (wt)2/ JOO _jOO [} eS8
Net Volume (wt)E/ ¥ 3 Z 5 f
Sample No,.(s) Silica Gel
Combined impinger contents, Sample No, Color
Liquid Level Marked Container(s) Sealed
Description of Impinger Solution

Total Moisture, gm L=  04.3

e,

a/ § = Greenburg-Smith standard, M = Modified, O = Other
b/ Indicate value in units, ml or gm

RECOVERED SAMPLE

Probe Rinse: Samp le No.«%_mgégé '2?#2 Dry Catch: Sample No.

Liquid Level Marked Description
Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank: Sample No. FEAKS) Hi0)
Liquid Level Marked Liquid Level Marked
Sealed Sealed
Water Blank: Sample No. Filter Blank: Sample No.
Liquid Level Marked Sealed
Sample Disposition
Carrier Date shipped:
Remarks:
Date of laboratory custody Seal(s) broken by
Personnel accepting custody Date broken
Remarks:
E-28




dn e31am
M_,CWZO _ sysdjeuy qeq

2318 sysA1euy 03 juswmdiyg

98e10315 pur Sumyoerg

Q/Q Q¥// au:\.mluwm-{ JnoueslH UFex]

<77/ oa- rY L1quassesyq uyeal
Yo ] CF]sY ao/) PR 2318
. og2-17r~ ¢/ | dnuea1d 03 urea] jo aodsuex]
. _ . asya0
uv\\%.\w UBPTOTUYDII] I3I9H %
\WQN\\Q“\Q . % . ueRYOIUYID] 2qO0Ig a
L7LE | shos| Dbkbie Suydueg
- 8/30/| &-1T-09/
S)aBWIY : 1suuosaxag amy] ajeq NsEe}

) 152 ardweg ur (s)3jueanjyod

mb 1-7- \.muwm xaquny uny 3s9]
%“\&.N..dl..ﬂmﬁmwl UOTIEDTITIUSPI 2DInog
AM;@V.\ \&%@ aaquny 322foag

- _ 50T SNITGNVH J1dWVS




FILE NAME - BAGIZ1A
RUN # - BAG-I~2-1-(1)
LOCATION - PFIZER
DATE ~ 12-4-80
FROJECT # - 46891-1.93

IMNITIAL METER QOLUME (CUBIC FEET)=
FINAL METER VOLUME (CURIC FEET)=
METER FaCTOR= 1.0014

HET METER VOLUME (CUERIC FEET)=

GAS UDLUME (DRY STANDARD CURIC FEET)=

BAROMETRIC PRESSURE (IN. HG)=
STATLC FRESSURE (INCHES HZ0)=

FERCENT OXYGEN=:
FERCENT CARBON DIOXIDE=:
HOXSTURE COLLECTED (ML=
FERCEMNT WATER=

AVERAGE METER TEMFPERATURE (F. )=
AVERAGE DELTA H (IN, HIZ0)=
AVERAGE DELTA F (IMN, HZ20)=
AVERAGE STACK TEMPERATURE (F.)=

DY MOLECULAR WEIGHT=
WET MOLECULAR WEIGHT=

AVERAGE SRUARE RODT OF DELTA & (IN. HZQ)=
4 ISORINETIC=

FITAT COEFFICTEMT=
SAMPLLING TIME (MINUTES)=
HOZZLE DIAMETER (INCHES)=
STACK AXIS %1 (INCHES)=
STACK AXIS 42 (INCHES)=
RECTANGUL AR STaACK

5ThACK AREA (SQUARE FEET)=

STACK VELLQCITY  CACTUAL, FEET/MINY=
FLOW RATE (ACTUAL, CUBIC FEET/MIN)=
FLLOW RATE (STANDARD, WET, CUBIC FEET/MIN)=
FLLOW RATE (STANDARD, DRY, CUBIC FEET/MIN)=

FARTICULATE LOARING - FARTIAL CATCH

FHERTICULATE WEIGHT (5)=
FARTICULATE LOADING, DRY STD. (GR./8CF)=

CFARTICULATE LOARING, ACTUAL (GR.,/CU, FT.)=

EMISSION RATE (LE/HR)=
FARTICULATE LOADIMG -~ TOTAL CATCH INCLUDING

FARTICULATE WEIGHT (G)=

FARTICULATE LOADING, DRY HTD. (GR./78CF)=
FARTICULATE LOADING, ACTUAL (GR./CU, FT.)=
EMISETON RATE (LE/HR)=

FERCENT IMPINGER CATCH=

E-30

11.0%0

214424

10,350
10.4662

29 .54

—-30.460

12,27
18.47
.8
Z2.50
48.0
1.71
0.83
438.0

31,382
21.048

D.2098
102.1

0.8400

15.0
0.29440
4b . 7%
72,00

23,373

4,030
4,321
90,5832

U, 090

20272
2.9280
1,3304

1256.72
THRFINGERS

2.0E872
Z2.9280
1.5304
12536.92

0.0



[y ‘) .

FILE MAME - BAGILZL
RUN & ~ BAG-I~2Z-~1
LOCATION - PFIZER
DATE -~ 1Z-4-80
FROJECT & - 4891-L93

INITIAL METER VOLUME (CURLC METERS)=
FINAL METER VOLUME (CUBIC METERS)=
METER FACTOR= 1.0014

NET METER VOLUME (CUBIC METERS)=

S BAS VOLUME (DRY STANDARD CURIC METERS)=

EARODMETRIC FRESSURE (MM HG)=
STATIC FRESSURE (MM HZ0)=

PERCENT OXYGENs

FERCEMNT CAREON DIOXIDE=
MOISTURE COLLECTED (ML=
FERCENT WATER=

AVERAGE METER TEMFERATURE (L,)=
AVERAGE DELTA H (MM HZ0)=
AVERAGE DELTA P (MM HZ0)=
AVERAGE STACK TEMPERATURE (C.)=

DRY MOLECULAR WEIGHT=
WET MOLECULAR WEIGHT=

AVERAGE. SQUARE ROOT OF DELTA P (MM H20)=
% ISOKINETICs

PITOT COEFFICIENT=
SAMFLING TIME (MINUTES)=
NOZZLE DIAMETER (MM)=
STACK AXIS #1 (METERS)
STACK AXIS #2 (METERS)=
RECTANGULAR STACK

STACK AREA (SQUARE METERS)=

STACK VELOCITY (ACTUAL, M/MIN)=
FLOW RATE (ACTUAL, CUBIC M/MIN)=
FLLOW RATE (STANDARD, WET, CUBIC M/MIN)=
FILLOW RATE (STANDARD, DRY, CURIC M/MIN)=

FARTICULATE LOADING ~ FARTIAL CATCOH

FARTICULATE WEXGHT (Gr=

FARTICULATE LOADING, DRY STD. (G/CU. M=
FARTICULATE LOADING, ACTUAL (G/CU. M. )=
EMISETI0ON RATE (HG/HR)=

FARTLCULATE LOADING ~ TOTAL CATCH INCLUDING

FARTICULATE WEIGHT (G)=

FARTICULATE LOADING, DRY STD. (G/CU. M)=
FARTICULATE LOADING, ACTUAL (G/CU, M)=
EMISSTION RATE (KG/HR)=

FERCENT IMPINGER CaTOH= E-31

X K METRIC UNITS % =

0.314
0.607

0.293
0.302

7a0.32
~777 .2

12.27
18.07
9.8
2,50

8.9
43 ¢4
21.0

L]
2‘3‘..! e(‘:)

21.382
31.048

4.5852
*

102,101

0.8400
15,0
6+ 25

1.187
1.829

2.172

1:230
2:671
1,432
1,418

2.0272
&.7146
3.50%94
70 .64

IMFIMNGERS

2.,0272
H+ 7146
3.5096
Q7064

0.0



FI.E NaME - RAGIZ1
RUM & - BAG-T-2~1
LOCATION - FFIZER
DATE - 12-4-80
FROECT 4 - 48%91-L.93

FOINT & DELTA & DELTA H 8TacK T METER T.
(IN. HZ0) (IN. HEZD) (Fas) INCF.Y  OUT(F.)
1 0.85 1.70 439 44 44
2 0.8Z 1.70 4440 48 44
3 0.82 1.465 440 51 4%
4 0.78 163 434 55 4é
3 0.87 1.85 437 596 47
FRACTION FINAL WT. TARE HWT. BLANK WT. NET WT,
(G? (&) (G (5)
DRY CaTCH 0.0000 0.0000 0.0000 0.0000
FILTER 2.8148 0.7844 0,0033 2,0272
FRACTION FINAL WT. TARE WT. VOL. NET WT,
(&) (G) (ML (G)
FRORE RINSE : BB.48B3 884.7550 £08.0 0.0000
IMPINGERS 0.0000 0.0000 0.0 0.0000

FROBE RINSE BLANK (MG/ML)=-4,366ZE-03
IMPINGER BLANK (MG/ML)= 0

E-32



MIDWEST RESEARCH INSTITUTE

-f - — /-ﬁf
RUN | 4
MRI Project Number o 87 1- 4 @3)
Field Dates
Plant £z~
Sampling Locafion  [3code lz r
Sampling Date /2._%- F-12)
FIELD CREW

Crew Chief Co‘v}
Testing Engineer 1 S7w //f_z.-

2

3
Engr. Technician 1 A

2 .

3
Lab Technician ] y)aj/é,,,

2

3
Process Engineer |

2
Other 1

2

i
MRI - Form PO (10/72)
E-33
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'NOMOGRAPH DATA

PLANT PLsc,
DATE (P-4 -8

SAMPLING LOCATION Beaydouse Lalel fa}'_'['g”/ |

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE. in. Hy0 8Hg /.84

AVERAGE METER TEMPERATURE (AMBIENT + 20 °F), °F T ne | 5O
PERCENT MOISTURE IN GAS STREAM BY VOLUME % H,0 G
BAROMETRIC PRESSURE AT METER, in. Hg P

STATIC PRESSURE IN STACK, in. Hg

(Pmx0.074STACK GAUGE PRESSURE in in. Ha0) Pg
Py
RATIO OF STATIC PRESSURE TO METER PRESSURE Pp , ?9\
o
AVERAGE STACK TEMPERATURE, °F Tsavg. ?/0;"
AVERAGE VELOCITY HEAD, in. H,0 Mg, | é,é’
MAXIMUM VELQCITY HEAD, in. H,0 AP max.
C FACTOR _ | . g_s
CALCULATED NOZZLE DIAMETER, in. , ﬂ (g C)
ACTUAL NOZZLE DIAMETER, in. , 2 6/@
REFERENCE Ap. in. H,0 .
E p.in. Hy ) c7 (
EPA iDur) 234
472

E-34




1SOKINETIC SAMPLING WORKSHEET

Plant P]QLZcm pDate [A-4-~Fo
Sampling Location Loy [T Initial S
Test Number &i -Z-R2 -
Isokinetic sampling equation:
APs
Vmi =K V75 + %60

. 4 ¢ i) (Mf) (Dn?

where: K = 5.168 ('I.'maVE + 460) (_p;) (0i) (Mf) (Dn*¢)
/Fb

Vm; = Volume of the meter per sampling interval, £e3

~
il

Constant of fixed and assumed parameters,
dimensionless

APs = Velocity head of S pitot, inches Ho0

Ts = Stack temperature, °F

Assumed average meter temperature, °F Tu:lavg
So

Pitot coefficient Cp 39
Sampling time interval, minutes 01 3
Mole fraction dry gas ME v 77
Nozzle diameter, inches Dn :2?’5
Barometric pressure, inches Hg Pb
5.168 (LS50 _ + 460) (B¢ (3) (7Y) (24 K

9.5

\/__.m

E-35
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LSOKINETIC PERFORMANCE WORKSHEET

Plant P’F’/.‘z_ew Date [A-4/-FO
Sampling Location ol Inicial R<¢r
Test Number Ba_;_-f—;L -/
Isokinetic equation:
Vs(8) (Ps) (M£)(Dn?)
Average stack temperature, °F Ts,y
& 1428
Meter volume (std), 17.64(Vm) (Pb+AH£E. Fg:?z'/gy Vmét:d
13.6 Ve = 10,336 /0’61./7
TmH460 Ton = 48
Mole fraction dry gas, 100-% H,0 Mf
100 378
Molecular wt. dry stack gas, lb/lb-mole Md
(%C05 x 0.44) + (%05 x 0,32) + (%N + %GO x 0,28) 2/.34
Molecular wt, stack gas, lb/lb-mole Ms
(Md) (ME) + 18(l - Mf) 31,03
Static pressure in stack, absolute, in. Hg Ps.
(Pb) + (0.074 x stack gage pressure, in Hj0) A7, A
2,25 g | 7
Stack velocity, fpm Vs
Ts+460
—_— 0
5,128.8 (Cp) (VAPS, ) ¥ Psxits 037
» 3&R .
Total sample time, minutes 2] /S
Nozzle diameter, inches Dn .;R.’?/é,
1,039 (_43%__ + 460)(_L0b47 ) 9 1
@037)( L5 ) R7,29 (T75°) (24p2) | fol.7

E-37




PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant P‘P) zer Run No. Ba_.g -Z- 2=/
Sample Location 5&2&&!41’: Lo éz: Sample Date | 2~ H—Fa
Sample Box No, A Recovery Date _ /2 =Y ~ P
Sample Type MPAasc Cleanup Person

Filter No. [,C

Sample No.

Sample Material Description

MOISTURE AND/OR SAMPLE

SILICA GEL

I
Impinger Sequence 1 2 3 4 5 I
Impinger Typed/ M S Vil l
Impinger Solution ) __LL,,O Dt I _
Final Volume (wt)bB/ 27 [ éél.’
Initial Volume (we)b/ Log. 292 o | eez3
Net Volume (wt)R/ { | .5
Sample No.(s) I Silica Gel
Combined impinger contents, Sample No. Color
Liquid Level Marked Container(s) Sealed I
Description of Impinger Solution
Total Moisture, gm 24
a8/ S5 = Greenburg-Smith standard, M = Modified, 0 = Other .
b/ Indicate value in units, ml or gm
RECOVERED SAMPLE
Probe Rinse: Sample No. 43 Dry Catch: Sample No,
Liquid Level Marked Description
Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank: Sample No. ;54
Liquid Level Marked Liquid. Level Marked
Sealed Sealed
Water Blank: Sample No. Filter Blank: Sample No.
Liquid Level Marked Sealed
Sample Disposgition
Carrier Date Shipped:
Remarks:
Date of laboratory custody Seal(s) broken by
Personnel accepting custody Date broken
Remarks:
E-38



MIDWEST RESEARCH INSTITUTE

Run No. ben.T.5-~) PARTICULATE CLEAN-UP AND ANALYSIS
\ _

Date FIELD ANALYSIS Performed by

Impinger Sequence 1 2 3 4 5 6
Impinger Type*
Final Volume**
Initial Volume**
Difference

* § = Greenburg-Smith standard, M = modified, O = Qther
** |ndicate value and units (ml or gm)

MRI LAB ANALYSIS

Sample |Filter Final Weight | Tare Weight |Sample Performed
No. [No. Code (gm) (am) Volume (m By Date |

]

2

3

4

145 5 |BBDBIL|BLASSIOf 0
Lo 6 (221483 [0, 18435 7 -

6

6

7

8

9
| | 2\ 10 24 ¥1238 | 24.219LL| 125

l
Comments; Codes: _
1. Ether~chloroform extraction of impinger water
2. Impinger water residue
3. Impingers and back half of filter, acetone wash
4. Dry probe and cyclone catch (generally no data)
5. Probe, cyclone, flask and front half of filter, acetone wash
6. Filter
7. Ether blank
8. Chloroform blank
9. Water blank
10. Acetone blank

MRI-Form P10 (10,/72)
E-39
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MIDWEST RESEARCH INSTITUTE

RUN £, -7~ 2-3

MRI Project Number 4_/3?/-;4(73)

Field Dates
Plant F£r2en
Sampling Tocafion 7 oA Zulel

Sampling Date /D~Z2~%O

FIELD CREW
Crew Chief - Cééé
Testing Engineer 1 57“q//‘z
2
3
Engr. Technician 1 Wé/#c\(
2
3
Lab Technician 1
2
3
Process Engineer 1
2
Other 1
2
MRI - Form PO (10/72)
' E-41




'NOMOGRAPH DATA

PLANT Pfizer
DATE /0-3x~Yo

SAMPLING LOCATION _ L5229 4o us e ot Beg-I-2-3

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE. in. Hy0 IR VAL
AVERAGE METER TEMPERATURE (AMBIENT + 20 °F), °F Tnwg., | 75
PERCENT HOISTURE IN GAS STREAM BY VOLUME %H,0 | &
BAROMETRIC PRESSURE AT METER, in. Hg P (RTYG
STATIC PRESSURE IN STACK, in. He
(Pn*0..074STACK GAUGE PRESSURE in in. H0) P, |R7AY
P
RATIO OF STATIC PRESSURE TO METER PRESSURE n,92
VERAGE STACK TENPERATURE, °F T
AVERAG Swg. | 400
AVERAGE VELOCITY HEAD, in. Hy0 APave. |, 4E
MAXIMUN VELOCITY HEAD, in. H,0 AP ax.
C FACTOR ,, 90
DIAWETER, in. -
CALCULATED NOZZLE DIAMETER, in 2573
ACTUAL NOZZLE DIAMETER, in. 24y
REFERENCE Ap. in. H,0 , gs’
EPA (Dun 234
472

E-42




ISOKINETIC SAMPLING WORKSHEET

Plant EFIZ‘CP Date /0~ 2-~§0
Sampling Location _Daghouse Zalol Initial R C§
Test Number Pab ~T -2~73
Isokinetic sampling equation:
APs
Vmj =K Ts + 460
o1 4 1) (Mf 2
Where: K = 5.168 (Tmavg_+ 60) (Cp) (0i) (Mf) (Dn%)
/PE .
Vm; = Volume of the meter per sampling interval, £e3
K = Constant of fixed and assumed parameters,
dimensionless
APs = Velocity head of S pitot, inches H50
Ts = Stack temperature, °F
Assumed average meter temperature, OF Tm
' ave 75"
Pitot coefficient Cp P Xf
Sampling time interval, minutes ei Lg"
Mole fraction dry gas Mf 95~
Nozzle diameter, inches Dn , Y
Barometric pressure, inches Hg Pb 27,49
5.168 (_7S™ +460) (BY) (5) (I (A K
(A9
&47

E~-43
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TSQKINETIC PERFORMANCE WORKSHEET

Plant fF‘Q’_Z.BV' I&«& Date [0- 22 8O

Sampling Location pshspre Tolel Initial i~

Test Number __54}-— f-2-3

Isokinetic equation:

E=45

% 1 vi
l Vs(8) (Ps) (ME) (Dn?)
‘ l Average stack temperature, °F Tsavg 407, 2
4
Meter volume (std), 17.64(Vm) (Pb+A_Eﬂ;) Vg, 4
13.6 8‘:9’2
. Tme+460 '
. Mole fraction dry gas, 100-% H»0 ME
oo 0. 737
100
l Molecular wt, dry stack gas, lb/lb-mole Md 31,54 .
' (%C0y x 0.44) + (%05 x 0.32) + (%Ny + %CO x 0.28) L2444 21577
' Molecular wt., stack gas, lb/lb-mole Ms 30:7"9\
' (Md) (Mf) + 18(1 - Mf) 2o~ 30,7A~
Static pressure in stack, abselute, in. Hg Ps 273(‘_{_
(Pb) + (0.074 x stack gage pressure, in H7Q) ~2r
' TS
Stack velocity, fpm Vs 3033v7
' Ts+460 272 3528 7
5,128.8 (Cp)(\/APsavg) PsxMs
' Total sample time, minutes ] / 5
Nozzle diameter, inches Dn O 2%
' 1,039 (& + 460 - ; 103.8
? Loz __ )(_&_Z:_____) kL M—?/ /Dg ¥
l Glra,2) (450 ) (27.23) (9.939) (0.246 2) @



PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant 7€ zenr

Sample Location P yd
Sample Box No. =

Sample Type Farticula te.
Filter No. /3

Sample No.

Sample Material Description

Run No. [Seg-L -2~

Sample Date /d~22-=-Fo

Recovery Date /A2-22 -2 D

Cleanup Person

MOISTURE AND/OR SAMPLE

SILICA GEL

I
Impinger Sequence 1 2 3 4 ) I
Impinger Typed/ J A} = m |
Impinger Solution 35W) 2t Dy |
Final Volume (wt)bd/ [06 [02Z Vi £47 ¢
Initial Volume (wt)b/ /00 /20 Vi I 673 .«
Net Volume (wt)b/ 6 z b | 93.7
Sample No,.(s) l Silica Gel
Combined impinger contents, Sample No. Color
Liquid Level Marked Container(s) Sealed l
Description of Impinger Solution D (s &
Total Moisture, gm /], 7
a/ 8 = Greemburg-Smith standard, M = Modified, O = Qther .
b/ Indicate value in units, ml or gm
RECQVERED SAMPLE
Probe Rinse: Sample No. Dry Catch: Sample No.
Liquid Level Marked Description
Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank: Sample No.
Liquid Level Marked Liquid Level Marked
Sealed Sealed
Water Blank: Sample No, Filter Blank: Sample No.
Liquid Level Marked Sealed

Sample Disposition

N

Carrier

Remarks:

Date Shipped:

Date of laboratory custody

Seal(s) broken by

Personnel accepting custody

Remarks:

Date broken
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MIDWEST RESEARCH INSTITUTE

RUN 52’3 T -2-4

MRI Project Number _gfi/—z,?j

Field Dates
Plant s
Sampling Tocation Loter e ~ Tailet
Sampling Date /ﬂ—ga -7
FIELD CREW

Crew Chief Co .!\L
Testing Engineer 1 545.,&.1_-

2

3
Engr. Technician 1 UL/L&!

| 2

3
Lab Technician | MJ@/

2

3
Process Engineer 1

2
Other 1

2
MRI - Form PO (10/72)
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'NOMOGRAPH DATA

PLANT Ppl"’—cf‘
DATE /D - 13\"?0

SAMPLING LOCATION _gagéau te Inlet

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE. in. Hy0 AHg / g
AVERAGE METER TEMPERATURE (AMBIENT + 20 °F), °F Tnag. | 4O

PERCENT MOISTURE IN GAS STREAM BY VOLUME % H,y0 s

BAROMETRIC PRESSURE AT METER, in. Hg Pn I29.4F

STATIC PRESSURE IN STACK, in. Hg

(Pm0.074STACK GAUGE PRESSURE in in. Ho0) P K723
m 2 s
P,
RATIO OF STATIC PRESSURE TO METER PRESSURE Pl ,92
AVERAGE STACK TEMPERATURE, °F T
Save. 4o o
AVERAGE VELOCITY HEAD, in. H,0 Mag | 3
MAXIMUM VELOCITY HEAD, in. H,0 AP ax,
CFACTOR ,90
CALCULATED NOZZLE DIAMETER. in. 318
ACTUAL NOZZLE DIAMETER, in. 296
REFERENCE Ap. in. H,0 05
EPA iDun) 234
212

E=49




LSOKINET1C SAMPLLING WORKSHEET

Plant 'PQ‘Z cr ‘ Date /b6~ 2 ~7o
Sampling Location : wfe dnfet Initial 2§
Test Number lgc_zy- L -&-4
Isokinetic sampling equation:
APs
Vmi =K YT + 460
. 4 i 2
where: K = 5,168 (Tmavs + 460) (CB) (0i) (Mf) (Dn<)
: N

Vm; = Volume of the meter per sampling interval, fc3

K = Constant of fixed and assumed parameters,
dimensionless
APs = Velocity hegd of § pitot, inches Hy0
Ts = Stack temperature, °F
Assumed average meter Cemperature, °F Tgyg 60
Pitot coefficient Cp ) ?51
Sampling time Interval, minutes i P
Mole fraction dry gas Mf .-676"
Nozzle diameter, inches Dn ,9-‘7&)
Barometric pressure, inches Hg Pb 29, 4F
5.168 (4o _ + 460) (,8¢) (&) (95) (29F) K 172.02
V-2Z2AE '

E-50
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ISOKINETIC PERFORMANCE WORKSHEET

Plant Pﬁéc‘w pate (O ~AXN-F 0O

Sampling Location fégéou ror zfi (&t Initial 2 5

Test Number _B(e‘y ~ L -2 -4

Isokinetic equation:

]. ,039(T5avg+460) (Vmstd)

% 1= o
Vvs(8)(Ps)(ME)(Dn<)
Average stack temperature, °F TS,y
& |47
Meter volume (std), 17.64(Vm) (Pwéﬂja_za) Vage 4
13.
Trr+460 1.7
Mole fraction dry gas, 100-% Hp0 ME
100 | g5 (
Molecular wt. dry stack gas, lb/lb-mole Md
(%C0y x 0.46) + (%05 x 0.32) + (%N + %GO x 0.28) 2,50
Molecular wt. stack gas, lb/lb-mole Ms
(Md) (ME) + 18(1 - ME) ' 20.84
Static pressure in stack, absolute, in. Hg Ps.
(Pb) + (0.074 x stack gage pressure, in H20) _ 27 A3
Stack velocity, fpm Vs
Ts+460 : ﬂ’j -
5,128.8 (Cp)(\/APsavg> PsxMs 45
Total sample time, minutes ) 1&
Nozzle diameter, inches _ Dn , 296
1,039 ( ¥IAT7 + 460)( g, 732 ) % 1
QY (/5 ) R2.23) (57) (.2962) /0.6
E-52



PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant Ppt'i'-er

Run No. Ba.g".z'a"y

Sample Location Ay Z

Sample Date /O-AA~F0D

Sample Box No.

Recovery Date _£O ~A2X~FO

Sample Type Farticulale

Cleanup Person &= (&~

Filter No. /3

Sample No.

Sample Material Description

MOISTURE AND/OR SAMPLE

Impinger Sequence

SILICA GEL

3
Impinger Typed/ m

1
m
Impinger Solution 1)

177

g
Initial Volume (wt)B/ /Qz (0o £
2

|
2 |
i |
Final Volume (wt)k/ &L : : M —_—
|
|
|

Net Volume (wt)b/ / o A
Sample No.(s) Silica Gel
Combined impinger contents, Sample No. Color
Liquid Level Marked Container(s) Sealed
Description of Impinger Solution
Total Moisture, gm /., &
a/ 8 = Greenburg-Smith standard, M = Medified, O = Other
b/ Indicate value in units, ml or gm
RECOVERED SAMPLE

Probe Rinse: Sample No. Dry Catch: Sample No.

Liquid Level Marked Description

Sealed Sealed

Impinger Rinse: Sample No.

Liquid Level Marked
Sealed

Water Blank: Sample No.

Liquid Level Marked
Sample Disposition

Acetone Blank: Sample No,

Liquid Level Marked
Sealed

Filter Blank: Sample No.

Sealed

Carrier

Date Shipped:

Remarks:

Date of laboratory custody

Seal(s) broken by

Personnel accepting custody

Date broken

Remarks:
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MIDWEST RESEARCH INSTITUTE

RUN E_ﬂ;g -Z - 3‘_7/

MR! Project Number L{Z 7/- A(a3)

Field Dates
Plant 22 Y
Sampling Location _ [5a.q/, Lofel"
Sampling Date [ R=(
FIELD CREW

Crew Chief Cobb
Testing Engineer 1 Sfu [z

2

3
Engr. Technician 1

2

3
Lab Technician | W) wdlln

' 2

3
Process Engineer |

2
Other 1

2.
MRI - Form PO (10/72) ooss



'NOMOGRAPH DATA

PLANT P ‘PI 2

DATE [-8~-8I

SAMPLING LOCATION 'qu /-3 -

CALIBRATED PRESSURE DIFFERENTIAL ACROSS
ORIFICE. in. H,0 aH, /&y
AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F Tnag | /85
PERCENT MOISTURE IN GAS STREAM BY VOLUME % H,0 &
BAROMETRIC PRESSURE AT METER, in. Hg P QG 3
STATIC PRESSURE IN STACK, in. He 27,18
(Pn0.074STACK GAUGE PRESSURE in in. Hy0) P, | R
Ps ‘
RATIO OF STATIC PRESSURE TO METER PRESSURE Po | G
ACK TEMPERA . °F T .
AVERAGE STACK TEMPERATURE swg, | B70
Y ,in. H
AVERAGE VELOCITY HEAD, in. Hy0 Vg | , 36
MAXIMUM VELOCITY HEAD, in. H,0 20 max,
C FACTOR V%0
CALCULATED NOZZLE DIAMETER, in. , A0
ACTUAL NOZZLE DIAMETER, in, v A
REFERENCE Ap. in. Hy0 91

EPA (Dun 234
472

E-56
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ISOKINETIC SAMPLING WORKSHEET

Plant . P&cr‘ ' Date /(- & - ¥ {

Sampling Location Ba-yéouz.re A [ez_ Initial R_CS'

Test Number E_g_:g..j: - B

Isokinetic sampling equation:

APs
Ts + 460

5.168 (Tm,,, + 460) (Cp) (01) (M) (Dn?)

Vb

Vm; = Volume of the meter per sampling interval, £

Vm; = K

Where: K=

K = Constant of fixed and assumed parameters,
dimensionless

APs = Velocity head of § pitot, inches H50

Ts = Stack temperature, °F

Assumed average meter temperature, °F 'I.‘mavg.
Pitot coefficient Cp .3’?
Sampling time interval, minutes 0i =2
Mole fraction dry gas MEf ,95"
Nozzle diameter, inches Dn a;z'fé
Barometric pressure, inches Hg Pb 9\6,7.;7/3
5.168 (__ /&7 + 460) (&Y) (3_) (F£) (A1) K

75,50

V2943

E-57
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MIDWEST RESEARCH INSTITUTE

RUN B - Z-4-3

MRI Project Number ze2,/- £-53

Field Dates 10-2 4 -¢p

Plant P‘F,'La’-

Sampling Locafion oL
Sampling Date_jp- > % - g,

Iﬂ/&"f—-

Crew Chief L2~

FIELD CREW
Cetb

Testing Engineer K.

St/

1
2
3

a—

£

—r

Engr. Technician

[ e P e c/

l\’I

3

Lab Technician ]—ﬂﬁ—-&*ﬁ hM/
2 _
3

—

Process Engineer

N

Qther 1

(L8]

MRI ~ Form PO (10/72)
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'NOMOGRAPH DATA
et L Erz or Zol

oate _/9-2%~ SO

SAMPLING LOCATION _ﬁ%aéema i L™

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE. in. Hy0 TR 14
AVERAGE METER TEMPERATURE (AMBIENT + 20 °F), °F Tmae. | 62
PERCENT MOISTURE IN GAS STREAM BY VOLUME % H,0 5
BAROMETRIC PRESSURE AT METER, in. Hg Pa (2942
STATIC PRESSURE IN STACK, in. Hg
(P 0. 074STACK GAUGE PRESSURE in in. Hp0) P 2717
P
RATIO OF STATIC PRESSURE TO METER PRESSURE P |O. 923
AVERAGE STACK TEMPERATURE, °F T Yoo
avg
AVERAGE VELOCITY HEAD, in. H,0 Moy O 49
MAXIMUM VELOCITY HEAD, in. H,0 3P max, —_
CFACTOR . 0.%2
CALCULATED NOZZLE DIAMETER, in. _ : 0.2%2
ACTUAL NOZZLE DIAMETER, in. o %Z e 0.246
——— - - !
REFERENCE 3p. in. Hy0 a=20.53
EPA (Dun 234
472
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ISOKINETIC SAMPLING WORKSHEET

Plant /P:p: 2 0r Date _ /-2 & -£B

Sampling Locaclon éQ:ﬁ pise  Lilet initial ¢~

Test Number

Isokinetic sampling equation:

Vs = K APs
i Ts + 460
5.16 460) (C i) (Mf) (Dn?
ere: _ 5168 (Tmayg + 460) (Cp) (05) (uf) (Dn?)
P
Vm; = Volume of the meter per sampling interval, £t
K = Constant of fixed and assumed parameters,
dimensionless
APs = Velocity head of S pitot, inches Hy0
Ts = Stack temperature, °F
Assumed average meter temperature, °F Tmavg £0
Pitot coefficient Cp O.87%
Sampling time Interval, minutes 0i %"3,0
Mole fraction dry gas - Mf o7
Nozzle diameter, inches Dn o 2.76'
Barometric pressure, inches Hg Pb 1992
<75 OZ¥6,
5.168 (Lo + 460) (899) (a73) (Gron) (25 2) K e,
ST
NFEXZA 2.4
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ISOKINETIC PERFORMANCE WORKSHEET

Plant zﬂgz. ep T,_,OQ Date JO-27- §°
Sampling Location _ﬁg}ﬁedfe Tl el Initial e .~

Test Number o~ Z =4 -3
”

Isokinetic equation:

%1

. vs(8) (Ps)(M£) (Dn®)
l Average stack temperature, °F Tsavg 423
Mecer volume (std), 17.66(vm) (poidtiave) &#% /9 Vmgp g
13,6 ) Pb= 2342 999
60 'JM: q./nl 8&
T +dbo = 52066
: 7.02 7 (4,0
Mole fraction dry gas, 100-% H»0 ‘ e ME
100 0’?3
' Molecular wt. dry stack gas, lb/lb-mole Md
' (%C0y x 0.44) + (%05 x 0.32) + (%Ny + %C0 x 0.28) 3463
Molecular wt. stack gas, lb/lb-mole Ms
l (Md) (Mf) + 18(1 - MEf) 30.676
Static pressure in stack, absolute, in. Hg Ps
(Pb) + (0,074 x stack gage pressure, in H30) _ ZZI7
l -2.25" H*
Stack velocity, fpm br’: , 5§ Vs
Ts+460
e x14e 14
l 5,128.8 (Cp) (AFs,g) VPsutts 5178
l Total sample time, minutes 9 /5
Nozzle diameter, inches bn O.A%6
l 1,039 (_ 423 + 460)( £.77¢ ) %1 ¢
/“
G (12 ) (@520 @1a7) (276 2) [14:64
l M19%
[t
I 263




PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant f'ﬁ’z—er Ilné

jéL?ﬁ -J-y-3

Run No.

Sample Location _ Baglews Zulol”
i

Sample Date _ /0-2 ¥ - &2

Sample Box No. (il

Recovery Date _ /-2 7 -G

Sample Type /af‘/‘,',;,.-, T e

Cleanup Person

Filter No. 26

Samp le No.

Sample Material Description

MOISTURE AND/QR SAMPLE

Impinger Sequence 1 2 3

SILICA GEL

Impinger Typed/

Impinger Solution

|
|
|
|
:éaia._c/
|
|

Final Volume (wt)R/ 07 103 - 67#'6 Wlf
Initial Volume (wt)R/ o0& 700 <0
Net Volume (wt)R/ 7 3 [0) )
Sample No.(s) Silica Gel
Combined impinger contents, Sample No. Color
Liquid Level Marked Container(s) Sealed
Description of Impinger Solution
Total Moisture, gm VAL
a/ S = Greenburg-Smith standard, M = Modified, Q0 = Other
b/ Indicate value in units, ml or gm
REGOVERED SAMPLE
BErvEC \
Probe Rinse: Samgrre No. 50 £ 5.0 Dry Catch: Sample No.
Liquid Level Marked Description
Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank: Semple No. 59
Liquid Level Marked Liquid Level Marked
Sealed Sealed
Water Blank: Sample No. Filter Blank: Sample No.
Liquid Level Marked Sealed

Sample Disposition

Carrier

Date Shipped:

Remarks:

Date of laboratory custody

Seal(s) broken by

Personnel accepting custody

Date broken

Remarks: L A3 AL (s S/

E-64 .



MIDWEST RESEARCH INSTITUTE
Run No. A, E - T-y-3 PARTICULATE CLEAN-UP AND ANALYSIS

Date f2- 2750 FIELD ANALYSIS Performed by .J.J.
Impinger Sequence 1 2 3 4 5 é

Impinger Type* \___

Final Volume** — i

Initial Volume** T ——
Difference

* § = Greenburg-Smith standard, M = modified, O = Other
** |ndicate value and units (ml or gm)

MRI LAB ANALYSIS

Sample |Filter Final Weight | Tare Weight |Sample Performed
No. |No. Code (gm) _(gm) Volume (m By Date |

PE. 45284 |31 82043250
40 .12 3 89.12966= 821 -

2,18205 | 0: 78034

023
ic-2i

50152

2l

Vi oo o [ [ [N [—

B8.5776R |88.57158 (235 | I io-24

(=]

0
2
2

O 000NN N -

Comments:
Ether-chloroform extraction of impinger water

Impinger water residue

Impingers and back half of filter, acetone wash

Dry probe and cyclone catch (generally no data)

Probe, cyclone, flask and front half of filter, acetone wash
Filter

Ether blank

Chloroform blank

Water blank

Acetone blank

—

MRI-Form P10 (10/72)
E-65
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MIDWEST RESEARCH INSTITUTE

‘Particle Sizing - Brinks

2an Rg_N _ -
RUN Bag -[- -3

MRI Project Number 4 ¥/ - L @'f}
Field Dates (OO T Ao, /770

Plant 2o Lod ypZri;

Sampling Locafion " Baghewse Za/el
Sampling Date /9-285 =%

FIELD CREW

Crew Chief Cwé_/_-,
Testing Engineer 1 57%5’;

2

3
Engr. Technician 1 (Wb fed

2

3
Lob Technician | W alier

2

3
Process Engineer |

2
Other ]

2
MRI - Form PO (10/72)

E~-67




| ~#) BRINKS DATA SHEET
Tes7 —— s
TEST NO._% Bra-L-D-3 oate | ©- 20 - 8O
' (EW
Flue Gas Temperature Yoo °F Toe V
. " j i
Static Pressure —2,25 H‘f == ] 4 [ o3
Barometric Pressure AT,/ " He V) N
. | .
Sample Time / 5 min z ' i
Nozzfe B-X = 1072 " \
Probe Tip Diameter X, M Lt v
Velocity at Sample Point_.20Y¥</ _ FPs
Sample Rate 0 MO0 cm Schematic of Traverse Point Layout
. with Dimensions

- Gas Composgition
, o
co, _[7 ( 4

= N, 8.7 7%
0, _t4:10 /6u wo 4,5 o
co @
SAMPLING LOG . |
TIME [ Desﬁe:ﬂnometer (12;:1:?;)1 ‘ éi[?;(z'k. Coménts ?}n\g//‘j;ii:
/75 3 R.L¢ R . Bf o) S Tanl”
1755 || X34 R.5¢ to
[ 75 7 ¥ 2.Z¢ 5q » 20¢ CF
(g 00 R.26 R T 59 :365 cF
| Bo#f 2,96 290 59 575 cF
180 29 2.54 59— 729
E@, lest

ly

E-68



1SOKINETIC PERFORMANCE WORKSHEET

Plant F ‘1‘2{{“ chl, Date /0-'510"2?0
Sampling Location Ba_g ~T~0-3 Initial Cs
Test Number {

Isokinetic equation:

% 7
vs(0)(Ps)(ME)(Dn%)
Average stack temperature, °F Ts,y
Meter volume (std), 17.64(Vm) (Pb—l-Al_.;la_‘ﬁ’E) Vg, 4 =3
: 2 /176
Trr4+60 s f
Mole fraction dry gas, 100-% H»0 M£ 55
100 2k
Molecular wt., dry stack gas, lb/lb-mole Md :
(%0, x 0.44) + (%07 x 0.32) + (%Np + %GO x 0.28) 3029
Molecular wt. stack gas, lb/lb-mole Ms ELA _
(Md) (ME) + 18(1 - Mf) =
Static pressure in stack, absolute, in. Hg Ps _
(Pb) + (0.074 x stack gage pressure, in H20) AEET
Stack velocity, fpm Vs
Ts+460 : ) y
5,128.8 (_Cp)(\/APsavg) PsxMs 3049
Total sample time, minutes 0 /5
- Calil,
Nozzle diameter, inches f’;?m?@é Dn _:‘%'—-3%7—"‘,—?*“;"_;8
1,039 (400 + 460)( ZE % 1 §
Go1g)( /5 ) Qe (255 (£782) 7
E-69
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MIDWEST RESEARCH INSTITUTE

‘Particle Sizing - Brinks

BAd Lun
RUN Bag ~I-1-3
MRI Project Number 4 %5/ — £ (93)

Field Dates
Plant FPYizer Zud.
Sampling Cocation a0k el
Sampling Date  jp-2/-"%o
FIELD CREW

Crew Chief (’aéé
Testing Engineer 1 Srulfz

2

3
Engr. Technician 1 U./L],fe,(

2

3
Lab Technician | Walker

2

3
Process Engineer 1

2
Other ]

2
MRI = Form PO (10/72)
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BRINKS DATA SHEET

TEST NO, Edj "J"‘ /- 3 paTE Z O~/ -¥%0
Flue Gas Temperature {400 °F Savele Foin]”
“" ’ e \
Static Pressure -d, A Hq L _Ho0 } x
‘¢ >3
Barometric Pressure ,'zq,o g " He
_," e —— pe—— [ T —
Sample Time { min r
v » =4 l |
Probe Tip Diameter W O78 . :
t t \ T
locity at Sample Point_ 3907 9 .
Velocity at Sample n FPS '[BP View
Sample Rate 0./0A cm Schematic of Traverse Point Layout
with Dimensions

Gas C ositlion

co, __17.1 % N, _ 68.7 %
0, 14,16 7 o 45 Y
co o
Preheut Started 0950
norS::MPeI;ING nI..OG » = Ory
TIME It Desie:a ; (iA;::i)l ‘ ;—f\;mm; Comments ‘T’k‘é"ﬁ'"
(044 1| R.%¢ 2. % £7 | S/ | O
0328 AE4 57 w077
royg - | R, 56 57 A7
/041 L 57 | Srep |.2673F

E-72



l ISOKINETIC PERFORMANCE WORKSHEET
| Plant Pf{‘:?.crr Iw,ci. Date /O- 21 ~-Fo
l Sampling Location _ [3a s ~ Linlel Initial &ACS
. Test Number ﬂa.; -T-1-3
' Isokinetic equation:
v 1= 1 039(Tsavg+460)(vmscd)
' Vs(8) (Ps) (ME) (Dn?)
' Average stack temperature, °F Ts
’ avg 5//-0
paHav
' Meter volume (std), 17. 64(Vm)£ _E> Vg, 4
Tmrt460 , 26/
I Mole fraction dry gas, 100-% H90 Mf
_ 100 _7_{5’
l Molecular wt., dry stack gas, lb/lb-mole Md
l (%0, x 0.44) + (%0, x 0.32) + (%Ny + %GO x 0.28) . 3129
Molecular wt. stack gas, lb/lb-mole Ms
l (Md) (ME) + 18(1 - Mf) 30.67
’ Static pressure in stack, absolute, in. Hg Ps
(Pb) + (0.074 x stack gage pressure, in H90)
I 20 .52
. Stack velocity, fpm Vs
. Ts+460 ﬁ _
_ 5,128.8 (Cp)(\/APsavg) PsxMs 2051
3 il
l Total sample time, minutes ] {
. Nozzle diameter, inches Dn '078
1,039 ( + 460)( 26! ) % 1
‘ (2529 ( s )(ﬂ)( 955 (L0279 2) %
' | 3120 _
'F;ri /037(750 ‘!‘1‘/60 (,0’\75/) 28v{
A — 2 .
i o5 0)(5) (262 (TR 07
| 73
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' MIDWEST RESEARCH INSTITUTE
l ‘Particle Sizing - Brinks
S5H0 RUMN .
l- ~ RUN Bao~]- j-ﬁf
' MRI Project Number /8 7/- £ &3)
Field Dates
| Plant __ PT3o Tod.
Sampling Location Busfowre Zulr-
Sampling Date _ /p-2/-¥0
' ' FIELD CREW
Crew Chief C@éé
l Testing Engineer 1 S7uw /;_/g
2
I 3
Engr. Technician 1
l 2
3
l Lab Technicion | //f;)”-j/&/‘/
2
3
l Process Engineer |
2
' Other 1
l 2
l MRI - Form PO (10,/72)
l E“'75



BRINKS DATA SHEET

1EST No.__ Bay =T~ 4*4 DATE_ |0 - R (| ~¥O

Flue Gas Temperature 400 °F
B o é; utﬂﬁe fbﬂ;
Static Pressure —R. A5 H? b e /4~ 37—_”"‘
ep——— \ 4
Barometric Pressure 29, " Hg o{‘ 3
e —_— e — —— — —
Sample Time ‘ﬁ _5 min I
" e~ { /
Probe Tip Diameter 078 - \
[ Y
. Velocity at Sample Point 9'7(5“{ FPS Tog VIE’W
Sample Rate (083 CrM Schematic of Traverse Point Layout
. with Dimensions

- Gas Composition

co, 17 Ze N, 8.7 7o
0y 4./¢ ‘Q/‘i'_ Hy0 4.5 2
co o
Fre-keet Strted 692
SAMPLING LOG _ ____
- e [ B2
1704 479 (8 64 | Stast | ©
1709 \ /g 64 _ 129
177 \\ 1.3 6y \sroe  \|azo

E-76



I1SOKINETIC PERFORMANCE WORKSHEET

Plant ‘ E’ﬁ Z e Iuc(- pate __ (O - A (~¥d

Sampling Location - 7w Initial BCs
Test Number 2 = 1. = -6’

Isokineric equation:

_ 1,039(Tsaygts60) (Vmg; g)

% 1= e
l Vs(0)(Ps) (ML) (Dn®)
. Average stack temperature, °F TS,y
‘ 4 qoo
103 AH ‘
Meter volume (std), 17.64(Vm) Pb-i-_?’é.éﬁ A1 Vg g ‘
1 L4
l &4 Tm+460 + AR b
l Mole fraction dry gas, l00-% Ho0 ME
100 .75
l Molecular wt. dry stack gas, lb/lb-mole Md :
(%C0, x 0.44) + (%05 x 0.32) + (%Ny + %C0 x 0.28) 3/,2‘7
l Molecular wt. stack gas, lb/lb-mole Ms . )
(Md) (ME) + 18(1 - Mf) 30,27
' Static pressure in stack, absolute, in. Hg Ps
(Pb) + (0,074 x stack gage pressure, in Hp0) 2691
l Stack velocity, fpm Vs
Ts+460 A e
' 5,128.8 (CP)(\/APSavg) PsxMs _ 1
l Total sample time, minutes 6 5
Nozzle diameter, inches Dn 078
l 1,039 (__Hbo  + 460)(_, A ) % 1
@46 (5~ ) (26.7() (25 ) (L78 2) /054
l E-77
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INFUT DATA FOR FILE BAGIZ24

TEST DATE - 12-5-80 % WATER= 5,73
PROJECT & -~ 4891-L93 % CAREON DIOXIDE=  18.37
TEST SITE - FFIZER % CAREON MONOXIDE=  0.00
RUN ID - BAG-I-2-2-(4) % OXYGEN= 12.43

BRINK IMPACTOR WITH CYCLONE

STACK TEMPERATURE= 414.0 DEGREES F. SAMPLING TIME= 4,0 MINM.

BAR. PRESSURE= 29.48 INCHES MG PRESSURE DROF= 1.80 INCHES HG
STATIC FRESSURE= -30.40 INCHES HZ20 SaMPLER TEMP. = 414.0 DEGREES F.
AVE. DELTA P= " 0437 INCHES HZ20 PARTICLE DENS= 1

PITOT COEFF.= +84 METER VYOL.= 0.231 CURIC FEET
METER TEMP.= 80.0 DEGREES F. DELTA H= 0.00 INCHES HZ0
FROBE DIA.= 0.078 INCHES

CALCULATED RESULTS

SaMPLE VOL.-DRY STD.= 0,222 CU, FT. DRY MOLECULAR WT.= 31.44

SAMPLE VOL +-=WET STD.= 0,236 CU. FT, WET MOLECULAR WT,= 30.67

STACK VELOCITY= 24681.0 FT,./MIN. % ISOKINETIC= 120.7

NOZZLE VELOCITY= 3234.9 FT./MIN. SAMPLING RATE-ACTUAL= 0,107 CU, FT/MIN

HASS COLLECTED= 36.320 MG, CYCLONE BLANK= 0,180 MG.

LOADING= 2,38832 GRAIN/SCF STAGE BLANK= 0.170 MG.

LOADING(DRY)= 2,53349 GRAIN/SCF FILTER BLANK= 0,140 MG.

STAGE # CYCLONE 1 2 3 4 ] FILTER

FINAL WT 249.03 352,09 419,05 348.80 420.84 345.56 264.40
(MG)

TARE WT 226.44 345.86 414.13 346.80 412.87 344.72 264.98
(MG)

NET WT 22.41 65.06 4.75 1.83 0.80 V.67 0.00
(MG)» CORRECTED

FRACTION 61.36 16.59 13.01 G9.01 2.19 1.83 0.00
Z OF TOTaL

CuUM. % 61.36 77.96 ?0.926 95.97 98,17 100.00 100.00
~HWITH FILTER '

FRACTION 61.36 16.59 13.01 .01 2.19 1.83

% WITHOUT FILTER

CUM. % 61.36 77,96 20.96 25.97 ?8.17 100.00

WITHOUT FILTER

JET VEL. 0 1540 2047 33110 7208 12071
(CM/SFL)

DS SIZE 7+00 3.88 2.28 1.54 ¢.80 0.49 “0.49
(HICRONS)

DH/DL.OGD 1.54412 1.34042 0.70905 0.18209 0,20842
(GRAINS/SCF)D

GEO MEAN .21 2.97 1.87 1.11 0.63 +0.43
(HICRONS)

FARTICLE 3.7D+07 5,6D+07 4,7D+07 2.0D+07 4.1D+07

COUNT

THE CYCLONE D30 VALUE IS ASSUMED TO EE 7 MICRONS.
E-79



. MIDWEST RESEARCH INSTITUTE
l ‘Particle Sizing - Brinks
" N Bag-l-2- 2
‘ MRI Project Number 4 X7( ~ A (23)
Field Dates
l Plant PEizer
Sampling Location 5o b gy L el
Sampling Date /5 =5~ — 520 -
i FIELD CREW
Crew Chief Cald
l Testing Engineer | SFH [Tz
2
l 3
Engr. Technician 1 LW, /Ke‘p
l 2
3
l Lob Technician 1 /). M.
2
3
l Process Engineer |
2
' Other 1
2
l MRI - Form PO (10/72)
E-80



BRINKS DATA SHEET

TEST NO. Baq*—I- - L pate | -5 -X0
Flue Gas Temperature ' "/1"/ °F
Static Pressure ~3C. & " Hy0 [ | .
4 3
Barometric Pressure L5, 9J " Hg N -
Sample Time L/ min 2 ‘K ; /
i
Probe Tip Diameter O7X %ﬂ@ ?ofw‘(’
Velocity at Sample Point 34:35_ FP#\ '
Sample Rate 09 CFM Schematic of Traverse Point Layout
with Dimensions
Al = 437 el 0906
- Gas Composition
co, /9.07 | o (9.6
0, /R.27 ‘ 10 < 2.
co )
Md = 37.3%F [relea)™ Stareed O930
| SAMPLING LOG
AP Manometer (in. Hg) Mete _ Meter
TIME Desired Actual 1 T(:’m_p Comments af
[QH7 || 78 [.Zo T\ 7 | O
(6C3 /&0 Jo 657
[00F . ' /1 pYe Fd ]0K
[0/ [ £ 5| SEP )

E-81



ISOKINETIC PERFORMANCE WORKSHEET

Plant ' ?G(AZ v Date (2.-6 8O
Sampling Location _J3. whowee TuleT Initial Rl Y.
I Test Number PRye—J—d—2
' _ Isokinetic equation:
g 1= 1 039(Tsavg+460)(Vmstd)
I vs(08)(Ps)(M£)(Dn )
I Average stack temperature, °F TSavg Z//;L
Meter volume (std), 17.64(V_m) (Pb-I-A_HE.‘iE) Pbmzqa% Vmst:.d' .
| B:6) =33l 223
Tm+H460
TM,"??I
l Mole fraction dry gas, 100-% H30 Z,’H;D:‘{ts ME
— e 2 .955
100
I Molecular wt. dry stack gas, lb/lb-mole Md :
(%C0, x 0.44) + (%05 x 0.32) + (%Ny + %CO x 0.28) 5{,38
l Molecular wt. stack gas, lb/lb-mole Ms
(Md) (ME) + 18(1 - Mf) 2006
l St?;;c); irigsggz in itaik’ absolute, in. .HgH o Ps 2_‘2'25
b) £ (0.074 x stack gage pressure, in Ho &;
Stack velocity, fpm CP" '8 Vs
T s+460 Q% - .37 27078
l 5,128.8 (Cp)(\/APsavg) PsxMs 25&5
e 0333 )
l Total sample time, minutes ) L{
Nozzle diameter, inches Dn ,076
l 1,030 (e +460)( 22D ) %1 119
Q101 4 ) Q.23 (435 )(,0_7&52) r8
l 2 00
i -t




MIDWEST RESEARCH INSTITUTE

Run No. fps -7~ 2~ BRINK Date
MRI Project iNo. Particle Size Analysis Recorded by
ANALYSIS
Final Weights Tare Weights

By: Demt = Date: 12-5-%C

Location: Oa Svie LAD Location: On Svit Laws

B_y: TeomeR  Date: 117480

Fuger 91 A0

Final Tare Net % of |Cum.%
Paper Weight Weight Weight |Total |of Ttl. | Dp
Stage | No. (gm) (gm) (gm) Weight Weight | (1)
cyYcC 40"(- 24903 i'l'z,bqq o %
1 | 40-1  |.25109 34580
2 AQ-L |, 41905 A4

3 | 40-3 | .34B30 . 34L30

4 | 4074 | .412084 |.41987

5 AC-5 | 34550, . 24471

Filter A0°F . 7.-‘.01\4‘0 . 2498

Total *

CONCENTRATION CALCULATION

Sampling Duration min
Flow Rate (Brink) cfm
Baro. Pressure in. Hg
Temperature °F

Particulate Concentration ug/ma, actual conditions

hg/m3, standerd conditions
(77°F, 29.92 in. Hg)

*  With filter
** Without filter




dn 231apM
G_Zﬂd‘wﬂck...H wGaolf o8-9-U sys£yeuy qe

2318 sfs£iruy o3 jusudyiyg

s8ea035 pue 3Jurioeg

noues]d uleil

Ayquessesy(q urei]
&mvﬁ%\.w Stvi| 987 831§

m:cmmﬁo 03 urea] jo jxodsuexal

19420
N\\fkw . ueTIOTUYD3] 19I9H
JIY TN : upyoluYO2] 2q01d <
1787 | 92-5-¢] Suy1dueg M
- Lagl
sy aIeWaY {ouuosaag smy ] a1e(g jNsel

) \\\ \ a1dueg uy (s)3jueinyiod

w.uu\%\.ﬂ - mﬁw 1oquny uny 3IS3]
Kh\vw Mhsm\u NHMN uoTIBLDTJTIUSPI 22anog
mM\NuM,NI !5 W.\..\\ xaquny 302loxg

90T OHITANVH JTdHVS




. MIDWEST RESEARCH INSTITUTE
I ‘Particle Sizing - Brinks
BAL RN .
l' - RUN_éfﬂ;Eg.i
MRI Project Number 4FF/~ /./ 73)
Field Dates S
I Plant Mfizer
Sampling Location {3 @
Sampling Date  /6-22.~% 9
i FIELD CREW
Crew Chief Cobl
I Testing Engineer 1 Stullz
2
| 3
Engr. Technician | L‘_)L‘,-L,J
i 2
3
l Lab Technician | é()a_,//éa/
2
I 3
Process Engineer 1
2
l Other 1
I 2
I MRI - Form PO (10/72)
E-85



BRINKS DATA SHEET

TEST NO. Bag*l-g"z patE [O -~ 22A~F0
Flue Gas Temperature ‘/ 00 °F Sd.mple [‘70 Jﬂ"
" ___\
Static Pressure “Q,S_L_Tﬁfr“—ﬂv& r_ 'Y -|
4 o 3
RBarometric Pressure QC}',L! g Hg o e - — -~
\ |
Sample Time 4 min =N ,
“ i (1
Probe Tip Diameter 078
- . : Tep View
Veloeity at Sample Point 30‘1‘7 FPS
Sample Rate L0 CrM Schematic of Traverse Point Layout
with Dimensions

' Gas Composition

—= N, 683
% /2.7 Ho 5 %
co © | |
Pre-heat Stanted 1195
SAMPLING LOG ; |
AP Manometer (in. Hg) Dry Pr
TIHE 1 Desired ActHuil * %ﬁf’? Comments "1'/{\%“})?,‘”~
XS |l 288 A.F6 63 | Skt | @
EYZ, \ R.7L ‘3 L10¥
|2 | ' A.TE 649 \Sfop |, A37

L

Q)
NO
g
.
oG



l ISOKINETIC PERFORMANCE WORKSHEET
Plant : 'Pﬁ‘zgr\ Date /O~-22-F0
Sampling Location E’g__gé o fe Lvi le T Initial jeCc¢
l Test Number Ba.g -T-2-3
'_ Isokinetic equation:.
g 1= 1,039(TsanM60)(Vmstd)
I VS(O)(Ps)(Mf)(Dnz)
l Average stack temperature, °F TS,y ,
& Yoo
Meter volume (std), 17.64(Vm) pb+é£‘£&> Vg q
-  Tm+460 230
l Mole fraction dry gas, 100-% H0 ME '75-/
100
I Molecular wt. dry stack gas, lb/lb-mole Md :
(%C0y x 0.44) + (%05 x 0.32) + (%Ny + %CO x 0.28) 2(50
l Molecular wt. stack gas, lb/lb-mole Ms ?0-37
l (Md) (Mf) + 18(1 - Mf)
j‘ Static pressure in stack, absolute, in. Hg Ps
' (Pb) + (0.074 x stack gage pressure, in H20) R1.23
Stack velocity, fpm Vs
, T s+460 ' 203
l 5,128.8 (Cp)(\/APsavg) PsxMs | /
I Total sample time, minutes 2] "/
- Nozzle diameter, inches Dn ,07%
I 1,039 ( 4 DO+ 460)( L R36 ) % 1
l Goa ) (4 ) @223 (5] ) (07 &2) /70,6
l E-87
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o .
MIDWEST RESEARCH INSTITUTE
' ‘Particle Sizing - Brinks
' Bap Run :
MRI Project Number 48F7i~A @3)
_ Field Dates
1 Plant - PEraar
Sampling Locatfion 2 ! r
Sampling Date /3 -22-%&
l FIELD CREW
Crew Chief Cetys
l Testing Engineer | S7ull 2
: 2
' 3
Engr. Technician | Whifed
l 2
3
. Lob Technician 1 ) adltn
_ 2
—.. 3
I Process Engineer |
2
. Other 1
__ 2
l MR! - Form PO (10/72)
E-89




BRINKS DATA SHEET

TEST NO. B@W"I'a"ql pATE__ /0 ~ R 2 -§O
Flue éas Temperature 4/ OO °F - Samele Poial
F . V4 \ []
Static Pressure "Rxaé_ /{3"-:59- f‘{ ’ 3
vy AN N
‘ Barometric Pressure gq’: ‘/9' "Heg | : a i |
| ] Sample Time 4 min b : 11
| Probe Tip Diameter 078" Tor View
. AY7S”
‘ Velocity at Sample Point_ﬁ FPS
] Sample Rate 1Y 89\ CFM Schematic of Traverse Point Layout
with Dimensions
L |
Gas Composition
) - [¥, _‘
[ co, (%% | N, 8.7
. IR Y T
. o, y e 52
co O
J Preheat Started 1622
SAMPLING LOG
l“ AP Manometer (in. Hg) DI*;/ _ Dhy
TIME Desired Actual ‘%{fﬁ’; Comments Mz/i b
. veso || /7o /30 |60 | srar o
. [ 65 N | (30 ||éo LOTE
/653 .- ' [. 80 6O L/g/
r /654 L 60 |Stop /¥
r
I
' E-90
E-91
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lﬁ THE CYCLONE D30 VaLUE I8 ASSUMED TO BE

|

INFUT DATA FOR FILE BAGIZ3|

TEST DATE - 10-2
PROJECT # - 4891
TEST SITE ~ FFIZ
RUN ID - BAG-

STACK TEMPERATUR
EAR, PRESSURE=
S5TATIC FRESSURE=
AVE .. DELTA P=
FITOT COEFF .=
METER TEMP,=
FROBE DId,.=

aaMPLE VOl . -DRY
SAMPLE VOL . ~WET
STAHCK VELOCITY=
MOZZLE VELOCITY=
Massh COLLECTED:=:
LOADING=
LOADIMNG(DRY )=

STAGE #
FINAL WT

CMita 2
TARE WT

{MG)
NET WT

(MGY CORRECTED
FRACTIOM

# OF TOTAL
CUM. X

WITH FILTER
FRACTION
Z WITHOUT FILTER
CUM. X%
WITHOUT FILTER

JET VEL.
(CHASEC)

DE0 STZE
(MICRONS)

DMADLOGD
(GRATNS/GUF)

GED MEAN
(MICRONS)

FARTICLE
COUNT

3-80 % WATER= 5,18
-1.93 % CARBON DIOXIDE= 18,83
ER % CAREON MONOXIDE=  0.00
I*S—HC[) % OXYGEN= 13.17
BRINK IMPACTOR WITH CYCLONE
E= 400.0 DEGREES F. SAMPLING TIME= 4.0 MIN.
29,70 INCHES HG FRESSURE DROFP:= 3,57 INCHES MG
~30,60 INCHES H20 SAMPLER TEMF, = 400,0 DEGREES F,
0.58 INCHES H20 FARTICLE DENS= 1
.84 METER VOL .= 0,285 CUBIC FEET
56,0 DEGREES F. DELTA H= 0,00 INCHES HZ0
0,078 INCHES
CALCULATED RESULTS
STD. = 0,289 CU. FT. DRY MOLECULAR WT.= 31,54
STD,= 0,305 CU, FT. WET MOLECULAR WT.= 30.84
3307.1 FT./MIN. % ISOKINETIC= 1235
4083.5 FT,/MIN. SAMFLING RATE-ACTUAL= 0.136 CU. FT/HIN
77.725 MG, CYCLONE  BLANK= D565 MG,
3.93047 GRAIN/SCF STAGE ELANK= \ 0,268 MG,
4,14%519 GRAIN/SCF FILTER ELANK= 0,185 MG.
CYCLONE 1 2 3 4 5 FILTER
259,56 406,71 418,88 418,47 403,92 382,09 257.84
203,36 401.85 403.96 416,33 402.75 381.65 257.96
55,54 4,59 14,65 1.87 .90 0o17 D00
7145 G5.91 18,85 2,41 1414 0,22 0,00
71,45  77.3&6 96.21  98.62  99.78 100,00 100,00
71,45 5,91  18.85 2,41 1,16 D22
71,45 77.36 96.21 98,462 99,78 100.00
0 1313 2584 4178 9099 15238
7400 3,42 2,00 1.2% 0.69 047 0,42
0,74622 3.18227 0.55676 0,1%646 0.0396%
4.89 2,62 1,64 0.97 0.54  <0.54

1.9D+07 1.35D+08 4,2D+07 2,0D+07 2.1D+04

7 MICRONS.

E~93



BRINKS DATA SHEET

TEST NO. ga’? ~L-35-3 paTE /0 -23-80
Flue Gas Temperature v Yo F Squple. PoinT
I
Static Pressure "'"2.;35‘/%,« 'S 7/ ) Lf
3 {
. »
Barometric Pressure QCZ_?_O " Hg e e b - =~ -
\ N
Sample Time 7/ min 3 \
o ' Vi i\
Probe Tip Diameter L0078 Top VIEW
233/3 _
Velocity at Sample Point_ S&HEEE-  FPS
yé
Sample Rate CFM Schematic of Traverse Point Layout
with Dimensions

AP ot S v fe [Ps it - Tiowe /5023 = ©.60ftho
Gas Composition —u0 R 2y

_ w53 Corveclogf
co, [8.¥3 % N 6%.0 Y
o _ 1307 % T Lo
_. 2 o /o
co o
Fre-he_a_t‘ S’LCZI‘?‘G& M
SAMPLING LOG :
AP Manometer (in. Hg) Dn ‘ Dry
TIME Desired Actual | e%e;.- Comments I‘JS[ZP
/5 R& '3307 %2; 3 57 \5-,;-,,.7‘ <
/5 B 7,57 5¢ Wz
(529 | 7.5 5S¢ /72
/g30 (30 357 1156 \srop |ags
E-95



ISOKINETLIC PERFORMANCE WORKSHEET

Plant ‘ E_p_fé_ew Date _/D-RZ-FTO

Sampling Location Initial KCY

S
Test Number oo~ L — 3" 5
o

Isokinetic equations:

% I = 1,039(T5avg+4‘60)(vm d)
VS(B)(PS)(Mf)(DnS)
Average stack temperature, °F TSavg 400
P ‘
Meter volume (std), 17.64(Vm) pb+.Al.*3'LZE 29,70 Vg, 4
% Tm+460 r;‘gq

z ¢/
Mole fraction dry gas, 100-% H50 BH0= 517 ME

100 | 79 ¥

Molecular wt. dry stack gas, lb/lb-mole Md .
(%C0, x 0.44) + (%05 x 0.32) + (%Np + %GO x 0.28) 2/.5%
Molecular wt. stack gas, lb/lb-mole Ms 30794 |

(Md) (ME) + 18(1 - Mf)
Static pressure in stack, absolute, in. Hg Ps
(Pb) + (0.074 x stack gage pressure, in H0) R7.45

Stack velocity, fpm | oo Vs W
Ts+460 %

5,128.8 (Cp) (VAP PsxM
g Voo =
Total sample time, minutes Q -’7/
Nozzle diameter, inches Dn O7F
1,039 ( DO + 460)( ,ABT ) % 1
(4 )@745) (94D ,0782) Rt
, 12.3.3
3307
E-96



MIDWEST RESEARCH INSTITUTE

Run No. fa 1= I- !93 BRINK Date
MRI Project’No. 4 gg [-492  Porticle Size Analysis Recorded by
ANALYSIS
Final Weights Tar_e'*Wii_ghts
By: T.P Date: _10-25-8%0 By: 319, Date: (D-(R-%0

Location: DM 5114 a B

Fivten s4i B

Location: O™ S\Ta Lal

Final Tare Net % of |Cum.%
Paper Weight Weight Weight |Total |of Ttl. | Dp
Stage | No. (gm) (gm) (gm) Weight Weight | (»)
cYcC T-C . 25456 . 26‘53(_5 0.05EL *% *x
1 -1 LAoL | A0\ 35 ©.004%L
2 | 7% 418%% . 403490 0.0149%
3 7-3 41347 4633 0,001t 4
4 1-4 . 40332 L4015 0,004 17
5 -3 1 38204 L3RRGS 0.00044
Filter | 1-F 15194 .23796  |g.000i1
0.07973 *
Total ’ %

CONCENTRATION CALCULATION

Sampling Duration

min

Flow Rate (Brink)

cfm

Baro. Pressure

in. Hg

Temperature

°F

Particulate Concenfration

u g/rn‘?’, actual conditions

ug/m3, standard conditions

*  With filter
** Without filter

(77°F, 29.92 in. Hg)

E-97
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MIDWEST RESEARCH INSTITUTE

RUN - ﬂ

MR| Project Number 4% 9/ ¢ (93)
Field Dates

Plant /26, =Fx
Sampling Locafion Zgo— A — 0->
Sampling Date  ,n /2’0 / g ©

FIELD CREW
Crew Chief D/ék c()-(‘?l%
Testing Engineer 1 MA{K Zfé?l] S,?/'?I
2 .
3 ]
Engr. Technician 1 /L. (/aq z/
> 7
3
Lab Technician 1 ‘—75,,4 L‘j/ﬂ /%E'f
2 _Qoc)
3 )
Process Engineer 1
2
Other 1
2

MRI - Form PO (10/72)
E-99




TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

P-F/,zo,i"

J/b‘i”
2

PLANT .
) [
DATE 70~ 620"'3 o T Povt
' SAMPLING LOCATION _Pra. 3 “_ﬁ 0~ .2 g’
INSIDE OF FAR WALL TO c
l OUTSIDE OF NIPPLE, (DISTANCE &) ___D D » :
INSIDE OF NEAR WALL TO )y
~ OUTSIDE OF NIPPLE. (DISTANCE B) e X5 S o
STACK 1.0.. (DISTANCE A - DISTANCE BI . 3.3 ¢. 2.5
' NEAREST UPSTREAM DISTURBANCE s
NEAREST DOWNSTREAM DISTURBANCE JT8
' CALCULATOR ... VO 32 ,-Hansen SCHEMATIC OF SAMPLING LOCATION
TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION
POINT FRACTION COLUMNS 2 AND 3 FROM OUTSIDE OF NIPPLE
' NUMBER OF STACK I.D. STACK 1.D. (TO NEAREST 1 8 INCH) DISTANCE 8 (SUM OF COLUMNS 4 & 5) |
., i ' /4 » &
i |- & 979 |33.25 5@?3\5' 0.25 ;
- : |
| 93.3 3/.0 ,
74
) O X3, A 29, X5 ;
SRR P 27 Vs
. '/
7 75:0 257
i 7 | _L4.8% 275 |
| & 35.6 I 79" ;
r'd ;
| 5 5.0 S04 |
- I 1
Y /7.7 5 7z
3 /(.3 3 g~
V1.7 £,
[ 2.1 17 :
1
| JFETF
| |
¢
9
' ¥
L ,
I = ;
Lf :
| —y
; 2
- N N
EPA (Dun 232
472 E-100



s -

PRELIMINARY VELOCITY TRAVERSE

PLANT Pfizer

DATE /0 -RO ~80

cocation __Bag < O

STACK 1. 23.35% - -

BAROMETRIC PRESSURE. in. He
STACK GAUGE PRESSURE. in. Hy0
Hansen | L).f)c\e,l

t oY

OPERATORS
TRIA\ i ve;p ~ PoeTo DPlevct
TRAVERSE VELOCITY STACK
POINT -~ HEAD TEMPERATURE
NUMBER pg). in.Hy0 (Tg). °F
N2 0.4 32 334
N . #8320 23q
1O \ ¢ 5; //5 171 /
9 EYANTTT
3 NoZ [ 341
€7 &L 0Y| 345
b ./ 3HL
5 LY N\ 338
q /| .1y 35
3/ /5 3 ég\
2 £ /3 33
71 ./3 _ 132¢ N
'/"" /.Q !%:5& 7235
/! kb S| REF-290
/6 L 432 5/ T ILS5
g . ¥ 1495
7 K| XI5
7z
4
=5
7
9,
_/
AVERAGE
~ EPA (Dun) 233
472

SCHEMATIC OF TRAVERSE POINT LAYOUT

Statc prd 2=7 -4

TRAVERSE VELOCITY _ STACK
POINT HEAD TEMPERATURE
- NUMBER (Aps). in.Hy0 (Ts). °F
/2 | N [ 33
N N 383
JON | I8 | B3&
9 N .X§ V/ 39/
3 N\ _/
7 N/
b N\
5 /
y X
3 / N\
L ¥ N\
/] T\
g'/—? :534@ '5257
/! Y Q87
jO_ .58 || 29|
Zi L2 1 R9/
g EEIELE
7 w5 ||1R97
A 34 1297
£ 1.3 [270
.20 | [ 290
o3 .30 | 1290
& .30 290
/ | .25 ‘ 2849
AVERAGE ‘/_3 2 7/ 7

E-101



_ MIDWEST RESEARCH INSTITUTE ‘ 7‘&
Run Number D PRE LIMINARY Recorded by nseq

Date  [O0-R0—%) = MOISTURE DETERMINATION Assisted by \/ nae

NOTE: Same as Run No. _ ﬂ
A, Condensor and/or Silica Gel Method

Barometric Pressure, Pg = 29, /0 in. Hg
O Barometer Location AB 4:;%
Reading Time /430 byt i/ )D
O Elevation '
_ Dry Gas Dry Gas Impinger
Clock Meter |Flowmeter Meter  |Water Volume
Time Reading(cf) | Setting Temp (°F) (ml)
Final 19468 [b03.2] XH4
Initial I’_Z"ID 53530 300
CTRAN IR KA,
Weight (Grams)
Tube No. Final Initial Difference
Lil.5 073.9 (7.0
Total Moisture Adsorbed? Wa = l 7'6
Meter Pressure, Ppg=Pm = o.z ?, /0 in. Hg
Average Meter Temperature, Tm = 73,9 oF

Total Weight of Moisture
Collected, We + Wa = Wm é [ 6

gm
Moisture Content = 100 ﬁ?@""" % by Volume

|+[375 PmVim ] 435

(Tm+460) Wm J

8. Wet/Dry Bulb Method

Dry Bulb Temperature = °F
Wet Bulb Temperature = °F
Moisture Content (from Ref. Table) = % by Volume

C. Predetermined Value

% Moisture 4' 6 Basis M

MRI -~ Form P4 (10/72)
‘ E=102




'NOMOGRAPH DATA

pLNT A 2N
DATE_ O — 2 O - 50

SAMPLING LOCATION 6&52 —Jd-0-3

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE. in. H,0 avg | 104
AVERAGE METER TEMPERATURE (AMBIENT +20°F), °F Thag | 65

PERCENT MOISTURE IN GAS STREAM BY VOLUME R R

BAROMETRIC PRESSURE AT METER, in. Hg P 19,10

STATIC PRESSURE IN STACK, in. Hg |
(P 0. 074STACK GAUGE PRESSURE i i, Hy0) P 1R9.12

S
' P
RATIO OF STATIC PRESSURE TO METER PRESSURE S Pp [, 9,
AVERAGE STACK TEMPERATURE, °F | T

e, | 298
BPave. | , 6/

AVERAGE VELOCITY HEAD. in. H,0

MAXIMUM VELOCITY HEAD, in. H,0 Snax. | ¢/
CFACTOR / .05
CALCULATED NOZZLE DIAMETER, in. 0.2 5
ACTUAL NOZZLE DIAMETER, in. 0. 5
REFERENCE 3p. in. Hy0 ; b 1.{
EPA iDun 234
472
E-103



ISOKINETIC SAMPLING WORKSHEET

Plant F'Cl' Zer Date /'0 'c?ﬂ—'cfﬂ
Sampling Location Pag-O—=p—3 Initial MDD H
Test Number 0 Y

Isokinetic sampling equation:

Vm: = K APs
i Ts + 460
: 2
Where: - 5.168 ('rmaVE + 460) (Cp) (8i) (Mf) (Dmn”)
N
Vm; = Volume of the meter per sampling interval, fe3
K = Constant of fixed and assumed parameters,
dimensionless
APs = Velocity head of S pitot, inches H»50
Ts = Stack temperature, °F
Assumed average meter temperature, °F mavg é5
Pitot coefficient Cp " 8’71
Sampling time interval, minutes 0i % 5
Mole fraction dry gas ME . ‘-?55
Nozzle diameter, inches Dn ;?50
Barometric pressure, inches Hg Pb %q‘lo
=
5.168 (S  + 460) (.39 (W) (.I55) (»35%) K 87O
J
/ .
V-2ZLL2 126 |

E-104
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l 1SOKINET1C PERFORMANCE WORKSHEET
Plant P—;‘_Zer pate /O ""_520 - 80
Sampling Location {ne =D —0= 3 Initial moks
l Test Number 0 D
I Isokinetic equation:
o 1 = 12039(Tsaygth60) (Vmgrg)
I vs(8) (Ps) (M£) (Dn?)
I Average stack temperature, °F TSavg &qo
Meter volume (std), 17.64(Vm) (pméh&) Vin = 063/ Vg,
l 13.6 T‘h = 73' 8 6403
e o= 94
l Mole fraction dry gas, 100-% H»0 ME 955
100 *
l Molecular wt. dry scack gas, lb/lb-mole Md o
(%C0, x 0.44) + (405 x 0.32) + (%N + %GO x 0.28) 30,649
I Molecular wt. stack gas, lb/lb-mole Ms g
(Md) (Mf) + 18(1 - Mf) : 20.0
I Static pressure in stack, absolute, in. Hg Ps. :
_ (Pb) + (0.074 x stack gage pressure, in H»0) QQc ,3
l Stack velocity, fpm afs - '04 Vs
_ Ts+460 2 |‘6g
l 5,128.8 (Cp)(\/APSan) PsxMs i
I Total sample time, minutes 5] q 0
Nozzle diameter, inches Dn ‘&50
I 1,00 (290 + 460 (_p4.03) % 1 |
(3189) (A3 (3955) (1 955) (L 352) %0.06
i 56 29.73
£-106
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FILE NAME - BAGO134
RUN # - BAG-0-1-3-(1)
LOCATION - FFIZER
DATE - 12-3-80
FROJECT & - 4891-1.93

INITIAL METER VOLUME (CURTC FEETY= 630.7460
FIMaL METER VOLUME (CUBIC FEET)= 759646910
METER FACTOR= 1

NET METER QOLUME (CURIC FEET)= 125,930
Gag VOLUME (DRY STANDARD CURIC FEET)= 123.894
BEAROMETRIC FRESSURE (IN. HG)= 29.78
STAHTIC FRESSURE (INCHES HZ20)= 0.44
FERCENT OXYGEN= 11.97
PERCENT CAREBON DIOXIDE= 1637
MOLSTURE COLLECTED (ML= 101.9
FPERCENT WATER= 3.73
AVERAGE METER TEMFERATURE (F.)= 76.7
AVERAGE DELTA H (IN. HZ0)= 2.08
AVERAGE DELTA B (IN. HZ20)= 0.36
AVERAGE STACK TEMFERATURE (F.)= 337 .9

DRY MOLECULAR WELIGHT= 31.0%8
WET MOLECULAR WEIGHT= 30.610

AVERAGE SQUARE ROOT OF DELTA P (IH. HZ20)= 0.5884
A ISOKIMETIC= BY.46
FITOT COEFFICIEMNT= 0.8400
SAMPLING TIME (MINUTES)= 180.0
NOZZLE DIAMETER (INCHES)= 0.30480
STAHCK AXTS #1 (INCHES)= 3325
STACK AXIS &2 (INCHES)= 33.25

CIRCULAR STaLK
STACK AREA (SQAUARE FEET)= &4.030

STAHLK VELQCITY (ACTUAL , FEET/HIN)= 2,370
FLOW RATE (ACTUAL . CUEBIC FEET/MIN)= 14,293
FLOW RATE (STANDARD, WET, CUBIC FEET/MIN)= ?,924
FLOW RATE (STANDARD,; DRY. CUEBIC FEET/MIN)= 7,333

FARTICULATE LOADING - FARTIAL CATCH

FARTICULATE WEIGHT (Gi= 1.0425
FakrTICULATE LOADING, DRY 8TD. (GR./SCF)= 0.12%4
FARTICULATE LOADING, ACTUAL (GR./7CU, FT,.)= 0.0822
EMIGSTION RATE (LE/HR)= 10.36

FARTICULATE LOADING - TOTAL CATCH INCLUDING IMFIMNGERS

FARTICULATE WEIGHT (G)= 1.042%

FPARTICULATE LOADING, DRY 5TD. (GR./SCF)= 0.12%96
FARTICULATE LOADING, ACTUAL (GR./CU. FT.)= 0.0822
EMIGSTON RATE (LE/HR)= ' 10.36
PERCENT THFINGER CATCH= 0.0

E-108



¥ x METRIC UNITES x %

FILE MAME - BAGOL2
RUM # - BAG-0-1-3
LOCATION - PFIZER
DaTE -~ 12-3-80
FPROJECT & - 4891-1.93

FARTICULATE LOADIMNG - TOTaL CATCH INCLUDING IWMFINGERS

l INITIAL METER VOLUME (CUBID METERS)= 17861
FIMAL METER VOLUME (CUBIC METERS)= 21,426
METER FACTOR= 1

l NET METER VOLUME (CUBIC METERS)= D456
Gas VOLUME (DRY STANDARD CUBIC METERS)= 3.508

L BARDMETRIC FRESSURE (MM HBG)= 756041
S5TATIC FRESSURE (MM H20)= 1142
FERCENT OXYGEN= 11.97

l FERCENT CAREBON DIOXIDE= 1é6.37
MOISTURE COLLECTED (ML)= 101.9
FERCENT WATER= 3.73

l AVERAGE METER TEMPERATURE (C.)= 24,8
AVERAGE DELTA H (MM HZ0)= 52,8
AVERAGE DELTA F (MM H20)= 9,0

l AVERAGE STACH TEMPERATURE (C.)= 170,0
DRY MOLECULAR WETGHT= 31,098

' WET MOLECULAR WEILGHT= 30,610
AVERAGE SQUARE ROOT OF DELTA F (MM H20)= 2,.9654

\ l % ISOKINETIC= 8946
FITOT COEFFICIENT= 0.8400
SAMPLING TIME (MINUTES)= 180.0

l NOZZLE DIAMETER (MM)= 777

- STACK AXIS #1 (METERS)= 0,845
STACK AXIS #2 (METERS)= 0.845
CIRCULAR STACK
STACH AREA (SAUARE METERS)= 0.560
STACK VELOCITY (ACTUAL, M/MIN)= 72w

' FLOW RATE (ACTUAL . CUBIC M/MIN)= 405
FLOW RATE (STANDARD, WET, CURIC M/MIN)= P47
FLOW RATE (STANDARD, DRY, CUBIC M/MIN)= 264

l FaRTICULATE LOADING - FARTIAL CATCH
FARTICULATE WEIGHT (8)= 1.0425%

' FARTICULATE LOADING, DRY S5TD. (G/CU. M= 02072
PARTICULATE LLOADING, ACTUAL (G/CU. M.)= 0.188%5
EMISSTON RATE (KE/HR)= 4,71

L FARTICULATE WEIGHT ()= 1.,0425

I FARTICULATE LOADING, DRY $TD. (G/CU. M= 0.2072
FARTICULATE LOADING, ACTUAL (G/CU. M)= 0. 18685
EMISHEION RATE (KG/HR)= 4,71

l FERCENT IMFINGER CATOM= E-109 0.0



I FILE NAME - BAGOL3
RUN § ~ BAG-0~1-3
LOCATION - FFIZER
DATE - 12-3-80
. PROECT & ~ 4891-L93
FOINT # DELTA F  DELTA H  STACK T METER T.
' (IN. H20) (IN. HMZ0)  (F.)  INCF.) OUT(F.)
1 0,30 1,80 300 42 &0
2 0.57 3,40 370 64 40
. 3 0,28 1,70 340 65 40
I 4 0,42 2,50 355 67 61
5 0.7 1,50 345 70 62
6 0,40 2,20 340 74 61
l 7 .50 3,00 350 78 67
& 0,25 1.60 335 82 64
9 0,30 1,80 305 810 64
10 0,56 3,40 340 80 65
l 11 0,25 1,50 3410 82 &7
12 0,24 1,40 340 89 67
13 0,43 2,30 350 85 67
. 14 0,25 1,50 350 84 67
15 0.48 2,90 340 87 70
16 0,23 1,40 350 88 772
17 0,50 3,00 325 86 2
l g 0,25 1,00 330 85 73
T 0,44 2,70 330 84 73
s 20 0,25 1,50 340 86 73
l 21 0,45 2,70 240 a8 74
27 0,45 2,70 340 9% 7%
_ 23 0,22 1,30 335 94 76
I 24 029 1eb0 335 g1 7
P 0,55 3,20 350 90 80
24 0.27 1,70 345 91 75
0y 0,25 1,50 340 90 76
l g 0,33 1,50 345 91 78
29 0.23 1,30 33 9y 76
30 0,50 2,95 335 94 78
. 31 0,74 1,50 33% 54 79
5 0,47 2,80 335 9 £0
29 D, 2% 1,50 340 9 82
24 0,45 2,60 340 96 82
' 35 0,28 1,50 340 96 8z
d P 0,45 2.50 340 96 85
By 0,37 2,25 340 97 82
. 36 0,23 1,40 340 89 81
2y 0,27 1,50 330 30 75
41) 0,45 2,70 240 a1 7%
aq 0,25 1,20 335 81 74
' 47 0,47 2,80 33% 80 72
473 0.50 2,95 3410 &0 72
44 0,23 1,30 340 81 710
l 45 0,40 2. 40 330 80 70
44 0.23 1.30 330 80 70
47 0.29 1,80 330 75 &5
44 0,27 1,65 340 76 b
I 49 0,46 7,80 340 78 b
50 0,25 1450 340 79 6%
0,55 3,20 540 79 65
l 57 0,24 1,60 a4n E-110 g &%



53
54
3]
)
a7
58
59
&0

FRACTION

DRY CATCH
FILTER

FRACTION

FROEBE RINSE
IMFINGERS
FROEBE RINSE BL
IMFINGER EBELAMNK

0,26 1.5
0.30 17
0,50 2.8
0.28 L7
0.49 2.5
0.30 2.9
0.25 1.8
0.0 240
FINAL

(G
0.0000
0.3079

FINAL

(&)
89.46786
0.0000

AN (MG/ML ) =

{MG/MLY= 0

] 340 79
0 340 79
0 340 75
0 340 75
0 340 75
0 340 77
0 340 78
0 3410 78
WT. TARE WT. BLANK
(G) (G
0.0000 0.0000
0.3073 0.00442
WT. TARE WT. Vil .
(G (ML)
28.6331 120.0
0,0000 0.0
0250769
E-111
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bé
&%
6%
4bé
Y
bé
&b

NET WT.

(B

0D.,0000
0.0000

NET WT.

(G
1.0425
D.0000



MIDWEST RESEARCH INSTITUTE

i

RUN ), g == 3
A

MRI Project Number 469/ ( ~ 27

Field Dates [ 2= 7t
Plcnf /'1_45¥"),t,
Sampling Location ¢ - 1~ 2 = 7
Sampling Date [ —7 Sy
FIELD CReW

Crew Chief { o
Testing Engineer 1 7 4._}‘../,(

2

3
Engr. Technician 1

2

3 -
Lab Technician 1 Lﬂ‘)u ID,,Q e

2

3
Process Engineer 1

2
Other ]

2

MRI - Form PO (10/72)
E-112




'NOMOGRAPH DATA

vt __Przen

DATE (2 = 3—&¢

SAMPLING LOCATION W

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE. in. H,0 AHy fsy
Yo,
AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F Tmavg, PSS

PERCENT MOISTURE IN GAS STREAM BY VOLUME

R H0 | 5

BAROMETRIC PRESSURE AT METER, in. Hg

+ 0O 9% _
STATIC PRESSURE IN STACK, in, Hg ) o
(Pm*0.074STACK GAUGE PRESSURE in in, Hy0) Py 2 nS1
RS .
RATIO OF STATIC PRESSURE TO METER PRESSURE Pm 1,00 §
AVERAGE STACK TEMPERATURE, °F Tq PN
avg. | o -

AVERAGE VELOCITY HEAD, in, H,0

MAXIMUM VELOCITY HEAD, in. H,0 AD max.

C FACTOR /’ O
CALCULATED NOZZLE DIAMETER, in. oo
ACTUAL NOZZLE DIAMETER, in, (("l, ?6:‘5
REFERENCE ap. in, HZHD_ R O3/

EPA iDun 234

472

E-113




1SOKINETIC SAMPLING WORKSHEET

I -

Plant /[ o s Date 2 3y
- T f B — sy i
Sampling Location _ - :;'1;-’;_.2,1:‘.’;_.: otk e LT Initial ¢/
Test Number & Lo S —t T3
Isokinetic sampling equation:
| APs
Vmi =K ¥Ts + 460
i 2
here _ 5.168 (Tmavg + 460) (Cp) (0i) (MEf) (Dn®)
/Fb
Vmj = Volume of the meter per sampling interval, fe3
K = Constant of fixed and assumed parameters,
dimensionless
APs = Velocity head of S pitot, inches H,0
Ts = Stack temperature, °F
Assumed average meter temperature, °F Tm .
avg 80
Pitot coefficient Cp Oy
Sampling time interval, minutes o1 e
Mole fraction dry gas ME o 5‘5‘"
Nozzle diameter, inches Dn . S0€
Barometric pressure, inches Hg Pb 2 9, 7%
5,168 (€0 _ + 460) (¥7) (3 ) () (3ed) K 2
_ /7037
29, 75
E-114
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ISOKINETLC PERFQRMANCE WORKSHEET

Plant fc,,&,:a/z, Date [2-3-§0.
Sampling Lo¢at ion 122?24;,M@ (@, ZC¥ Initial  Cl/
Test Number ﬁiﬁ - - /=3
Isokinetic equation:
o 1 = L2039(Tsaygth60) (Vmspy)
vs(0) (Ps) (M£) (Dn?)
Average stack temperature, °F Tsavg 234
AH LH-X077
Meter volume (std), 17.64(Vm) Pb+h—é¥5) . Vm
’ 3.6 ) (£ =878 sed 3tz
Tm460 Vin= 13776
Toet = 76,6
-2
Mole fraction dry gas, 100-% H,0 RL Mf P
100 o
Molecular wt. dry stack gas, lb/lb-mole Md
(%0, x 0.44) + (%05 x 0.32) + (%N, + %GO x 0.28) 34,90
Molecular wt. stack gas, lb/lb-mole Ms 34,21
(Md) (ME) + 18(1 - Mf) ‘
, _ + 94 0O
Static pressure in stack, absolute, in. Hg Ps. ,23'3/
(Pb) + (0.074 x stack gage pressure, in H20) '
Stack velocity, fpm §¢ 3 ,87; Vs
Tsth60 JFs 0555 |
5,128.8 (Cp) (VAFs,yg) Y Psuts 1118.¢
Total sample time, minutes 0 /80
Nozzle diameter, inches Dn 0. 306
1,039 (_33% + 460)( (3022 ) % 1
@ow ) (150 ) Gamr ) (77 ) (326 2) 775
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PARTICULATE SAMPLE RECQVERY AND INTEGRITY

» -

Plant | A, 1.l Run No. é-e"-(é ~pP-/=3
Sample Locatdon e ‘2:;'.,‘5 Sample Date vz -0- 549
Sample Box No. ¢ Recovery Date

Sample Type Gleanup Persom

Filter No. 7 7

Sample No.

Sample Material Description

MOISTURE AND/QR SAMPLE

SILICA GEL

I
Impinger Sequence 1 2 3 4 5 l
Impinger Typed/ m s y7.l I
Impinger Solution ) 14, ¢ Ny |
Final Volume (wt)b/ iyY (20 - ZeeZ 0/
Initial Volume (wt).‘?./ (O /el ¢/ | £CT, 2.
Net Volume (wt)b/ | 5.8
Sample No,.(s) 5 2.0 2 l Silica Gel
Combined impinger contents, Sample No,. Color
Liquid Level Marked Container(s) Sealed I
Description of Impinger Solution
Total Moisture, gm Jol 9
a/ S5 = Greenburg-Smith standard, M = Modified, 0 = Other
b/ Indicate value in units, ml or gm
RECQVERED SAMPLE
Probe Rinse: Sample No. [/t Dry Catch: Sample No.
Liquid Level Marked Description
Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank: Sample No. 1.2/
Liquid Level Marked Liquid Level Marked
Sealed Sealed
Water Blank: Sample No. Filter Blank: Sample No,
Liquid Level Marked Sealed
Sample Disposition
Carrier Date Shipped:
Remarks:
Date of laboratory custody Seal(s) broken by
Personnel accepting custody Date broken
Remarks:
E-119



Dt -5 MIDWEST RESEARCH INSTITUTE
Run NE? PARTICULATE CLEAN-UP AND ANALYSIS

Date

Impinger Sequence

FIELD ANALYSIS Performed by

2 3 4 5 6

Impinger Type*

Final Volume**

Initial Volume**

Difference

* § = Greenburg-Smith standard, M = modified, O = Other
** |ndicate value and units (ml or gm)

MRI LAB ANALYSIS

Sample |Filter Final Weight | Tare Weight |Sample iPerformed
No. |[No. Code (gm) (gm) Volume (m By Dgte |

1

2

3

4 _

TAY 5 183.61860 |88.6350%( 120
a1 61030193 |0.30734

6

)

7

8

9
[z 10 | 459.51411] 45,5159, 130
Comments: Codes:

1. Ether-chloroform extraction of impinger water
2. Impinger water residue
3. Impingers and back half of filter, acetone wash
4. Dry probe and cyclone catch (generally no data)
5. Probe, cyclone, flask and front half of filter, acetone wash
6. Filter
7. Ether blank
8. Chloroform blank
9. Water blank
10. Acetone blank

MRI-Form P10 (10/72)

E-120




dn a3tam

sysi1euy qeq

9715 sisdjeuy o3 juaudiys

38e103g pue Suryoegd

Jnoueays urea]

A1quassestqg urE1]

| Sew] 2315
dnuesin o3 uieal jo Jaodsuea]
13430
UBIOTUYIDL A3IOW
. UeBIOTUYIBL 2qoad
/ 4521 ey -5-2/
\QN\S\\AN — §260 - Buy1dueg
syaIBWaY 12uuosaag 2wt ] azeq Nsel
Ex 774 a1dweg ur (s)jueinyiod
. p4

Iaquny uny 3Is9]

u0TIEOTIJTIUSP] 22ano§

aaqunpy 29foagd

90T ONITANVH JATIHVS

E-121




MIDWEST RESEARCH INSTITUTE

RUN S_J_l

MRI Project Number L{?q/"l» (? 3 )

Field Dates /p..
Plant P€i7e v

Sampling Locatfion Bag ~O=1~3
Sampling Date /6-2/~20
FIELD CREW

Crew Chief ..D i‘c,t (‘j}é_/ﬁ
Mae Donsen

Testing Engineer

) —

Engr. Technician 1

2
3

Lab Technician |1 T;M L(Jg,/(er
Joel P.

L]

Process Engineer

—

Other

N |—

MRI = Form PO (10/72) 2129




. TRAVERSE POINT LOCATION FOR CIRCULAR DUCTP e
) 67{!
2 8 B - - -
l PLANT ’D ‘F_I_.Z e’V . —T
B DATE LAl R0 -FO |
_ SAMPLING LOCATION ____5956_1\.«“,__;0_&4_‘1’;1__-__ NE“
INSIDE OF FAR WALL TO L
OUTSIOE OF NIPPLE. (DISTANCE A) ____ 3.3 ¥ J’
INSIDE OF NEAR WALL TO S
OUTSIDE OF NIPPLE, (DISTANCE B) AR
l . STACK 1.D.. (DISTANCE A - DISTANCE B) S28 " o
NEAREST UPSTREAM DISTURBANCE 67
NEAREST DOWNSTREAM DISTURBANCE Y
I CALCULATOR . . .2y e i P P SCHEMATIC OF SAMPLING LOCATION
\ TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION
' POINT FRACTION COLUMNS 2 AND 3 FROM QUTSIDE OF NIPPLE
NUMBER OF STACK L.D. STACK L.D. (TO NEAREST 1 8 INCH) DISTANCE B (SUM OF COLUMNS 4 & 5)
I J=12 77.9 224 3.2:‘4!” {
) 93.3 2/, '
l Yz, 8. 2 224"
9 g2 2 27 %"
I '3 7550 257
7 A4 20 %"
: L 2 b 2 %" ,f
I S 250 g% |
/ !
Y /7.7 S%” |
l z g 3 %" |
- 4.7 2 4" 1
l / 2./ Vs ,
—|
_ p
i
'
!
EPA (Dun 232
177 E-123



PRELIMINARY VELOCITY TRAVERSE

PLANT Plrzen

DATE ) 10 - 20 F2
LOCATION )

STACK 1.D. 33 4
BAROMETRIC PRESSURE. in. Hg 2 7. /2
STACK GAUGE PRESSURE. in. Hy0 72, ¥¥

OPERATORS__&&L,_LLﬁz;

TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER apg). in. Hy0 (Ty. °F
J—yn | 0lex 294
7 b S 273
/0 ' [ﬂq .27 ]
Vi 6d 273
£ X' 273
7 y e 2732
2 . 36 270
5 . 30 297
Y 26 288
3 , 2 255
2 30 2532
/ 29 250
AVERAGE 047 279 5§
EPA (Dun 233
472

Por-f -~

f
L L]
. N
G

w Pont |

Iz,

SCHEMATIC OF TRAVERSE POINT LAYOUT

TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER (apg), in.Hz0 (T,). °F
2-/2 I3 257
1 S 259
/8 , S2 27/
? . b2 27/
g 532 2748
7 i 227
/A , 34 227
K . 3/ 220
Y 30 270
3 . 30 220
2 .30 2 20
/ 25 257
N s
75 = 22044 ™ ) yERaGE 42 29/, 3
E-124




’l

'NOMOGRAPH DATA

PLANT P P/"Z er

ATE __1O—2(~80

SAMPLING LOCATION ___-B‘-L 3 - O - j "‘..3

CALIBRATED PRESSURE DIFFERENTIAL ACROSS
ORIFICE. in. Hy0 AHg gy
AVERAGE METER TEMPERATURE (AMBIENT + 20 °F), °F Tmavg, 7 )
PERCENT MOISTURE IN GAS STREAM BY VOLUME THO 35
BAROMETRIC PRESSURE AT METER, in. Hg P 12 9 08
STATIC PRESSURE IN STACK, in. Hg '
(Pp+0.074STACK GAUGE PRESSURE in in. Hy0) Ps 129,/
.
P
RATIO OF STATIC PRESSURE TO METER PRESSURE 5P /.00
AVERAGE STACK TEMPERATURE, °F T, 493
avg.
AVERAGE VELOCITY HEAD, in. H,0 APgyg é 4/
: ¢
MAXIMUM VELOCITY HEAD, in. Hy0 AP max. é 5/
C FACTOR l O o2
CALCULATED NOZZLE DIAMETER, in. A5
ACTUAL NOZZLE DIAMETER, . , a5

REFERENCE 3p. in. Hy0

EPA iDun 234
472

E-125




1SOKINET1C SAMPLING WORKSHEET

Plant P’7C/.Ze A Date {0 "'ﬂ?/“" go
Samp ling Locatiorﬁ o.gL"‘ (0] -__i—..g Initial _ MO H

Test Number

Isokinetic sampling equation;

APs
Vmi =K YTs + 460
i 2
Where: ¢ o 3168 (Tmgyg + 460) (Cp) (O1) (Mf) (Dn?)
\/PB

3

Vm; = Volume of the meter per sampling interval, ft

K = Constant of fixed and assumed parameters,
dimensionless

APs = Velocity head of S pitot, inches Hy0

Ts = Stack temperature, °F

Assumed average meter temperature, °F T‘“avg 70
Pitot coefficient Cp . 8¢
.Samp].ing time interval, minutes i 5
Mole fraction dry gas Mf 955
Nozzle diameter, inches Dn 015'
Barometric pressure, inches Hg Pb : 5267 03
5.168 (70 460) (.94) (B ) (7 252
. ( + ) (L5%) (B ) ¢i5D (.25°) K
137.3
9.0
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ISOKINETIC PERFQRMANCE WORKSHEET

Plant /D e Date

JH- 2/-£0

Sampling Locétion _ﬂzﬁ.Lﬂzﬁ-A - 0.\,/-/.,1’— Initial (_‘,:.C_,J

Test Number _%_ Ne )= 2

Isokinetic equation:

_ 1,039(Tsaygt460) (Vmge y)
vs(8) (Ps)(Mf) (Dn?)

% 1

‘Average stack temperature, °F

Ts

avg 9 92
Meter volume (std), 17.64(Vm) (Pb+A1l;—a:;ﬁ VP'::; 12343,0(;2. Vg, g
T4 60 - Tm = Cpl.% 13)0‘?"
M 2
Mole fraction dry gas, l00-% Héo 7s o = 4,77 ME
100 752
Molecular wt. dry stack gas, lb/lb-mole Md
(%00, x 0.44) + (%05 x 0.32) + (%Ny + %CO x 0.28) 20647
Molecular wt. stack gas, lb/lb-mole Ms
(Md) (Mf) + 18(1 - Mf) 3‘0.07
Static pressure in stack, absolute, in. Hg =t Ay Ps.
~(Pb) £ (0,074 x stack gage pressure, in H30) ﬁ./ ‘
Stack velocity, fpm Cap .04 Vs
T 5+460 3 ,7{
5,128.8 (Cp)(\/APsavg) Yesas
Total sample time, minutes e }yo
Nozzle diameter, inches Dn .)f
1,039 (__243 + 460)( 133,06 ) % I
03 b

(3q9) (150 )24V (L9522 (L€ 2)
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PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant PF\ZE&,‘ Run No. /gﬁ'y - -/~3

Sample Location b%y\f_\,uj; Gt ET Sample Date / |

Sample Box No. 12 . . Recovery Date __iD2i! 8D
Sample Type Mags Cleanup Person U4 )
Filter No. ﬁl

Sample No.

Sample Material Description Limg

MOISTURE AND/OR SAMPLE SILICA GEL

Combined impinger contents, Sample No.
Liquid Level Marked Container(s) Sealed

|
Impinger Sequence 1 2 3 4 J I
Impinger Typed/ Vi < 2 |
Impinger Solution Hap Y, - I
Final Volume (wt)2/ /187 U 3 2853
Inicial Volume (wt)2/ o 4o _ o | 2882
Net Volume (wt)b/ g7 /Y 7 | _38.¥4
Sample No.(s) | Silica Gel
|

Color l ]b_({ ] gui

Description of Impinger Solution

Total Moisture, gn ___ /577, &

a/ S = Greenburg-Smith standard, M = Modified, 0 = Other

b/ Indicate value in units, ml or gm

RECOVERED SAMPLE

Probe Rinse: Sample No.{@w:ﬂ- Ll Dry GCatch: Sample No.

Liquid Level Marked Description
Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank: Sample No.
Liquid Level Marked Liquid Level Marked
Sealed Sealed
Water Blank: Sample No. Filter Blank: Sample No.
Liquid Level Marked Sealed
Sample Disposition
Carrtier Date Shipped:
Remarks:
Date of laboratory custody Seal(s) broken by
Personnel accepting custody Dace broken

Remarks: _ ON SiTe  ANALYSS
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MIDWEST RESEARCH INSTITUTE

RUN % . _ 4. /-
MRI Project Number Y55/~ L93
Field Dates .
Plant Ai'e s
Sampling/Location g, - Ot
Sampling Date /ﬂ__,'g - £9
FIELD CREW

Crew Chief Qéé
Testing Engineer 1 N\ . I_(&IIS ens

3 !

3
Engr. Technician 1

2

3
Lob. Technician 1 7 /

-2

3
Process Engineer 1

2
Other ]

2

MRI - Form PO (10/72)
' E-132




'NOMOGRAPH DATA

PLANT __PLisen

DATE /o - 2]-F8

SAMPLING LOCATION Ba—gy— o0-/-¢

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE. in. Hy0 AHg 1 8Y
AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F Tm av. e
PERCENT MOISTURE IN GAS STREAM BY VOLUME LR |y 54T
.
BAROMETRIC PRESSURE AT METER, in. He P '57_:__5_?.
STATIC PRESSURE IN STACK, in. Hg G107
(Pp30.074STACK GAUGE PRESSURE in in. Hy0) P, gg:ﬁ
P
RATIO OF STATIC PRESSURE TO METER PRESSURE 5P /
AVERAGE STACK TEMPERATURE, °F T, Yl
avg.
AVERAGE VELOCITY HEAD, in. Hy0 avayg. | L6373
MAXIMUM VELOCITY HEAD, in. H,0 APpay. | e
C FACTOR ). 0
CALCULATED NOZZLE DIAMETER, in. 26
ACTUAL NOZZLE DIAMETER, in. Y
REFERENCE 3p. in. Hy0 13

EPA (Dun 234
472
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1SOKINETIC SAMPLING WORKSHEET

Plant PL,2en Date _/p-o/-%0
Sampling Locdt ion Roe ~a-1-¥ Initial _ & @,
Test Number _ A e U deud ¢ :

lsokinetic sampling equatiom:

Vm: = K APs
mi =R Vs + 460
-~ )
Where: g = 2168 (Tmyyg + 460) (Cp) (0i) (ME£) (Dn?)

P

Vm

i ® Volume of the meter per sampling interval, £e3

K = Constant of fixed and assumed parameters,

dimensionless
APs = Velocity hegd of 8 pitot, inches Hj0
Ts = Stack temperature, °F
Assumed average meter temperature, °F _ : Tmavg
LS~
Pitot coefficient - Cp 'X;l
Sampling time interval, minutes oi _5"
Mole fraction dry gas ME 'f_fg
Nozzle diameter, inches Dn e
Barometric pressure, inches Hg Pb 2;/5
5.168 (L6 + 460) (F4) () (#5F) (.252) K
T 1264
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l ISOKINETIC PERFORMANCE WORKSHEET
Plant P_f’,'zef\ Date /A -a/-K4
Sampling Ln(cat ion ) = [t Initial 4~
Test Number (e (ead 4
' Isokinetic equation:
. 1= 13039(T5avgf*60)(vmstd)
I Vs(8) (Ps) (Mf) (Dn?)
E Average stack temperature, °F Ts,y
& |\RYs
. ' Meter volume (std), 17.64(Vm) (Pb+%gﬁ> Vmg, g
13.
T4 60 128,37
‘ Mole fraction .dry gas, 100-% Hy0 Mf
100 17‘5-8
_. Molecular wt., dry stack gas, lb/lb-mole : Md '
(%C0o,y x 0.44) + (%0, x 0.32) + (%N; + %C0 x 0.28) 130,88
' Molecular wt. stack gas, lb/lb-mole Ms _
Static pressure in stack, absolute, in. Hg Ps.
' (Pb) + (0.074 x stack gage pressure, in H20) 2?-[7
Stack velocity, fpm Vs
T s+460
a 5,128.8 (Cp)(\/APsavg) PsxMs 3/157.3
' Total sample time, minutes e ' /80
Nozzle diameter, inches Dn RS
_l 1,030 (296" + 460)(_IRT.37 ) %1
. 1579 (130 @D (759) Las D) - N
. E-137




PARTICULATE SAMPLE RECQVERY AND INTEGRITY

Plant P-e.'étn.

Sample Locétion - )=
Sample Box No. 7

Sample Type Masce
Filter No.

Run No. One Qg,hc/._f
Sample Date 20 - 27-50

Recovery Date (22150
Cleanup Person

£3
Sample No.

Line

Sample Material Description

MOISTURE AND/OR SAMPLE

_2;'

SILICA GEL

Combined impinger contents, Sample No.

Color l I(off] &UE

I
Impinger Sequence 1 2 3 5 l
Impinger TypeE/ m Y m y s l
Impinger Solution M 0 A O —_— l _
Final Volume (wt)E/b/ 1120l 2ml _dml | GLH23e
Initial Volume (wt)DR LoD a gabbdq
Net Volume (wt)B/ ZZno |Zn§ Ut I '
Sample No.(s) | Silica Gel
l

Liquid Level Marked
Description of Impinger Solution

GContainer(s) Sealed

Total Moisture, gn {24.Yea
7]

2/ S = Greenburg-Smith standard, M = Modified, O = Qther

b/ Indicate value in units, ml or gm

RECOVERED SAMPLE

Probe Rinse:

Sealed

Impinger Rinse; Sample No.
Liquid Level Marked
Sealed

Water Blank: Sample No.

Liquid Level Marked
Sample Disposition

Sample No.,&Eﬂgng i Eé Dry Catch:
Liquid Level Marked

Acetone Blank:

Filter Blank:

Sample No.

Description

Sealed

Sample No. 4
Liquid Level Marked »~
Sealed

Sample No.

Sealed

Carrier

Remarks:

Date Shipped:

Date of laboratory custody

Personnel accepting custody

Remarks:

Seal(s) broken by
Date broken
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MIDWEST RESEARCH INSTITUTE

RUNgz\r 7-2-3
MRI Project Number "43’7/—/\ ((75)

Field Dates
Plant Pz er

Sampling Tocation Bag ~()—al—.3
Sampling Date /OTZR_Z.TBQ*

FIELD CREW

Crew Chief 6. Cobb
Testing Engineer 1 m H{] nsen

2

3
Engr. Technician 1

2

3
Lab Technician 1 7— l,()oi [Kar

2 P _

3
Process Engineer |

2
Other ]

2

MRI = Form PO (10/72)
E-140
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'NOMOGRAPH DATA

PLANT P ‘C /'-ze,r‘
DATE /O0~2 L~ 80
SAMPLING LOCATION 6040\ ~0 - A=>

CALIBRATED PRESSURE DIFFERENTIAL ACROSS
ORIFICE. in. H,0 g | .84
AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F T, | 55
4s_+10
PERCENT MOISTURE IN GAS STREAM BY VOLUME THO |[H. RS
BAROMETRIC PRESSURE AT METER, in. Hg Py 29.43
STATIC PRESSURE IN STACK, in. Hg + L 5/ |
(P +0.074STACK GAUGE PRESSURE in in. Hp0) P A9.
. _
RATIO OF STATIC PRESSURE TO METER PRESSURE St [.00
VERAGE STACK TEMPERATURE, °F T
AVERAGE ST g, | G 3
AVERAGE VELOCITY HEAD, in. H,0 Mg | LY
MAXINUM VELOCITY HEAD, in. H,0 M, | T
CFACTOR /.00
CALCULATED NOZZLE DIAMETER. in. 25
ACTUAL NOZZLE DIAMETER, in. ‘25
REFERENCE ap. in. Hy0 la 85
EFA iDur) 234
472

E-141
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1SOKINETIC SAMPLING WORKSHEET

Plant Fgl’z e 3 Date /ORAQ‘QJ £J
Sampling Location [Rq ¢y~ O—-A~ Initial InY,
Test Number 3 .

Isokinetic sampling equation:

APs
Vmi =K YTs + 460
. 4 i) (Mf 2
where: - 5.168 (Tma\,E + 460) (Cp) (Oi) (Mf) (Dn<)
: P
Vm; = Volume of the meter per sampling interval, £e3
K = Constant of fixed and assumed parameters,
dimensionless
APs = Velocity head of S pitot, inches Hy0
Ts = Stack temperature, °F
Assumed average meter temperature, °F m,y,
g 55
Pitot coefficient Cp ' 8/-/
Sampling time interval, minutes 0i 5
Mole fraction dry gas ME i 75 %
Nozzle diameter, inches Dn el 5
Barometric pressure, inches Hg Pb aq‘ [/g
5,168 ( 55  + 460) (L84) (B ) (.958) (.352) K 3
——— _ |33,
9.4
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ISOKINETIC PERFQRMANCE WORKSHEET

Plant f@(&m/ Date _// =22 ~D.

Sampling Logktion é%;é reiee -Q“ﬁi Initial &@
Test Number éﬁ_ﬁ_g-g

Isokinetic equation:

1,039(T5aygt460) (Vmgrq)

% 1=
vs(0)(Ps) (ML) (Dn°)
Average stack temperature, °F Ts,y
8 273
Meter volume (std), 17.64(Vm) (Pb+éM8. vmz=129.27 Vmg, 4
13,6 ) Pb= 249.4§ 7.51
Tart460 Tm +d60 3 €29.6 /27
o4 = )5l
Mole fraction dry gas, 100-% H50 70450 = .05 ME ?p’
100 ‘
Molecular wt. dry stack gas, lb/lb-mole Md
(%GO, x 0.44) + (%0, x 0.32) + (WNp + %GO x 0.28) 3).253
Molecular wt. stack gas, lb/lb-mole Ms )
(Md) (ME) + 18(1 - ME) - 33”0' ;.,’i;
Static pressure in stack, absolute, in. Hg Ps.
(Pb) + (0.074 x stack gage pressure, in H0) _ 295,
fe 7+ 4Y
Stack velocity, fpm VEladadis 7456;3 Vs
Ts+460 o 3/4/
5,128.8 (Cp)(\/APsavg) PsxMs
Total sample time, minutes i:) /ﬂ
Nozzle diameter, inches Dn ,2{
1,039 (=297 + 460)(/27.51 ) % 1 ?é‘.(
(3/4¢)(/52 )(2957) (L9 ) (., 252) ?'
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PARTICULATE SAMPLE RECOVERY AND INTEGRITY .

Plant /Q':“M/

Sample Locatibn _%c — 0 H

Sample Box No.

Recovery Date 2

Run No. ﬁ?~0_2-e
Sample Date (222 4D

Cleanup Person

Sample Type Prnt ‘t.u.’ﬂ?ff;
Filcer No. 4#\*
Sample No.

Sample Material Description

MOISTURE AND/QOR SAMPLE

SILICA GEL

Combined impinger contents, Sample No. £

(HTSE

Color

Liquid Level Marked
Description of Impinger Solution

Container(s) Sealed

|
Impinger Sequence 1 2 3 4 5 I
Impinger Typed/ pid} S _w |
Impinger Solution U0 U0 = |
Final Volume (wt)b/ (&2, P& s 4.0 7490
Initial volume (wt)2/ _op _joo P l 490, 5”
Net Volume (wt)bB/ S2 29 S | 2f.8
Sample No.(s) ' I Silica Gel
|

Total Moisture, gm

5,

113,97

EY

b/ Indicate value in units, ml or gm

S = Greenburg-Smith standard, M = Modified, 0 = Qther

RECOVERED SAMPLE

Dry Catch: Sample No.

Description

Sealed

Acetone Blank: Sample No.

Liquid Level Marked
Sealed

Filter Blank: Sample No.

Sealed

Probe Rinse: Sample No.
- Liquid Level Marked
Sealed
Impinger Rinse: Sample No.
Liquid Level Marked
Sealed )
Water Blank: Sample No.
Liquid Level Marked
Sample Disposition
Carrier
Remarks:

Date Shipped:

Date of laboratory custody

Seal(s) broken by

Personnel accepting custody

Date broken

Remarks:
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MIDWEST RESEARCH INSTITUTE

RUN e - = 2-4
MRI Project Number ‘/8‘?/ - A (73)

. e
\

Field Dates
Pldni‘ . th':__g'-.
Sampling Tocation 2z, =) - R~
Sampling Date 70=2 2P
 FIELD CREW
Crew Chief Cobd
Testing Engineer 1 [faureq
2
3
Engr. Technician |
2
3
Lab Technician 1 [A)ﬂ_l/éa/
2
3
Process Engineer |
2
Other ]
2
MRI - Form PO (10/72)
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'NOMOGRAPH DATA

PLANT Phisen

DATE /0-33~-Fo

SaPLING LocATIoN [Bagbouse Oufel . wgy ~ O~ 2 -4

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE. in. H,0 AHg /. X‘{

AVERAGE METER TEMPERATURE (AMBIENT -+ 20 °F), °F Tnag. | Z5~
PERCENT MOISTURE IN GAS STREAM BY VOLUME % H0 | 496

[
BAROMETRIC PRESSURE AT METER, in. Hg e RGAT
STATIC PRESSURE IN STACK, in. Hg | Wit 29,5
!
(P£0 . 074 STACK GAUGE PRESSURE in in. Hy0) Py
P

RATIO OF STATIC PRESSURE TO METER PRESSURE S Py |

AVERAGE STACK TEMPERATURE, °F T -~
Savg, | RS
AVERAGE VELOCITY HEAD, in. H,0 g | 673
MAXINUM VELOCITY HEAD, in. H,0 LYY R
CFACTOR /.05
CALCULATED NOZZLE DIAMETER, in. . AS
ACTUAL NOZZLE DIAMETER, in. , A&
REFERENCE Ap. in. Ho0 £3
EPA iDur) 234
472
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1SOKINET1C SAMPLING WORKSHEET

Plant P‘E’[i [ Date /0 -~ 2 - EO
Sampling Location &Qéoure &wt/ef Initial [0S
Test Number ng - O-R-4

Isokinetic sampling equation:

APs
Ts + 460

Vmj =

5.168 (Tm,yg + 460) (Cp) (1) (Mf) (Dn?)
P

Where: K=

3

Vm; = Volume of the meter per sampling interval, f;

K = Constant of fixed and assumed parameters,
dimensionless
APs = Velocity head of S pitot, inches H,0

Ts = Stack temperature, °F

Assumed average meter temperature, °F Tmavg
Fs5

Pitot coefficient Cp ,gc/
Sampling time interval, minutes o0i b—.
Mole fraction dry gas ME ?5'8

4
Nozzle diameter, inches Dn ,AE '
Barometric pressure, inches Hg Ph g?;f?
5.168 ( 8BS  + 460) (.84) (&) (959 (.asd) K

|30i%3

9.4
E-150
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FILE NAME - BAGO33L
RUN # - BﬁG~D*3-3—(Q
LOCATION - PFIZER
DATE =~ 10-23-80
FROJECT # - 4891-L93

INITIAL METER YOLUME (CUBIC FEET)= 993.47%
FINAL METER VOLUME (CUBIC FEET)= 10%92.140
METER FACTOR= 1
NET METER VOLUME (CUBIC FEET)= 98,665
GAS VOLUME (DRY STANDARD CUBIC FEET)= 99.305
EARDMETRIC PRESSURE (IN. HG)= 29.67
STATIC FRESBSURE (INCHES H20)= 0.44
PERCENT OXYGEN= 14,00
PERCENT CAREBON DIDXIDE= 16,33
MOISTURE COLLECTED (ML)= 101.5
FERCENT WATER= 4.59
AVERAGE METER TEMFERATURE (F.)= 613
AVERAGE -DELTA H (IN. H20)= 0.98
AVERAGE DELTA F (IN. HZ0)= 0.36
AVERAGE STACK TEMPERATURE (F.)= 333.5
DRY MOLECULAR HEIGHT= 31.253
WET MOLECULAR WEIGHT= : 30.644
‘AVERAGE SQUARE ROOT OF DELTA P (IN. HZO0)= 0.5842
4 ISOKINETIC= 103.5
FITOT COEFFICIENT= 0.8400
SAMFLING TIME (MINUTES)= 1?20.0
NOZZLE DIAMETER (LNCHES)= 0.2500
STACK AXIS #1 (INCHESB)= 3320
STACK AXIS #2 (INCHES)= 33.25
CIRCULAR STACK
STACK AREA (SQUARE FEET)= 46.030
STACK VELOCITY (ACTUAL, FEET/MIN)= 2,350
FLLOW RATE (ACTUAL, CUEBIC FEET/MIN)= 14,170
- FLOW RATE (STANDARD, WET, CURIC FEET/MIN)= ?,360
FLOW RATE (STANDARD, DRY, CUEBIC FEET/MIN)= 9,271

FARTICULATE LOADING - PARTIAL CATCH

FARTICULATE WEIGHT (G)= 0.0613
PARTICULATE LOADING, DRY STD. (GR./SCF)= 0.0095
FARTICULATE LOADING, ACTUAL (GR./CU. FT.)= 0.00560
EMISSION RATE (LEB/HR)= 0.76

FARTICULATE LOADING —~ TOTAL CATCH INCLUDING TMPINGERS

FARTICULATE WEIGHT (G)= 0.04613

FPARTICULATE LOADING, DRY STD. (GR./SCF)= 0.0095

FARTICULATE LOADING, ACTUAL (GR./CU. FT.)= 0.0060

EMISSION RATE (LE/HR)= 0.76

FERCENT IMFINGER CATCH= 0.0
E-153



¥ X METRIC UNITS x x

FILE NAME - BAGO33
RUN % - BAG-0-3-3
LOCATION - FFIZER
DATE - 10-23-80
PROJECT % - 4891-L.93

INITIAL METER VOLUME (CUEBIC METERS)= 28.131
FINAL METER VOLUME (CUBIC METERS)= 30.925
METER FACTOR= 1
NET METER VOLUME (CUBIL METERS)= 2.794
GAS VOLUME (DRY STANDARD CUBIC METERS)= 2,812
BEAROMETRIC PRESSURE (HM HG)= 753.62
STATIC FRESSURE (MM HZ20)= 11.2
PERCENT OXYGEN= 16.00
FERCENT CAREON DIOXIDE= 16.33
MOISTURE COLLECTED (ML)= 101.5
FERCENT WATER= 4,99
AVERAGE METER TEMPERATURE (C.)= 16.3
AVERAGE DELTA H (MM HZ0)= . 25.0
AVERAGE DELTA P (MM HZ0)= 2.0
AVERAGE STACK TEHMPERATURE (C.)= 167.5
DRY MOLECULAR WEIGHT= _ 31.253
WET MOLECULAR MWEIGHT= 30,644
AVERAGE SQAUARE ROOT OF DELTA F (MM HZ0)= 2.9443
# ISOKINETIC= 103.5
FPITOT COEFFICIENT= 0.8400
SAMFLING TIME (MINUTES)= 120.0
_NOZZLE DIAMETER (MM)= 6.35
STACK AXIS #1 (METERS)= 0.845
STACK AXIS #2 (METERS)= 0.845
CIRCULAR STACK
STACK AREA (SQUARE METERS)= 0.560
STACK VELOCITY (ACTUAL, M/MIN)= 716
FLOW RATE (ACTUAL, CUBIC M/MIN)= 401
FLOW RATE (STANDARD, WET, CUEBIC M/MIN)= 265
FLOW RATE (STANDARD, DRY, CUEBIC M/MIN)= 263

FARTICULATE LOADING - PARTIAL CATCH

FARTICULATE WEIGHT (G)= 0.0613
FARTICULATE LOADING, DRY STD. (G/CU. b= 0.,0218
FARTICULATE LOADING, ACTUAL (G/CU. M.)= 0.,0137
EMIZSION RATE (KG/HR)= 0.34

FARTICULATE LOADING - TOTAL CATCH INCLUDING IMFINGERS

FARTICULATE WEIGHT (G)= 0.0613
FARTICULATE LOADING, DRY 8TD. (G/CU. M)= 0.0218
FARTICULATE LOADING, ACTUAL (G/CU., M)= 0.0137
EMISSION RATE (KG/HR)= 0.34
FERCENT IMPINGER CATCH= E-154 0.0




FILE NAME - BAGO33
. RUN # - BEAG-0-3-3
LOCATION - PFIZER
DATE - 10-23-80
' PROECT & - 4B891-L93
FOINT & DELTA P DELTA H  STACK T METER T,
(IN. H20) (IN. H20) (F.) IN(F.) OUT(F.)
. 1 0,27 0,77 345 56 57
2 8.27 0,78 335 60 58
3 0.27 0,77 342 44 56
' 4 0.27 0.77 337 64 60
5 0.27 0.75 335 67 60
4 0.64 1,85 323 64 61
l 7 8.27 0.76 337 bb 62
8 0.24 8.70 340 Y 42
9 0,27 0,73 337 67 62
10 0.27 0,73 337 65 62
l 11 0.64 1,85 327 6b 62
12 0,27 0.74 336 65 62
13 0,27 0.74 328 64 62
l 14 0.27 0.73 338 &5 62
| 15 0,64 1,85 336 44 62
14 0,27 0.74 336 63 62
17 0.27 0,72 336 64 42
' 18 0,27 0,72 336 64 62
| 19  0.64 - 1.80 334 &4 62
. 29 0.27 0,72 320 60 60
l 21 0.27 0.71 326 61 60
22 0,27 0,70 328 62 60
23 0,64 1,75 328 63 60
24 0,27 0,73 328 63 60
l 28 0.27 0,70 330 61 60
26 0.64 1,80 334 63 60
27 0.27 0.71 334 61 59
. 28 0,27 0,70 335 62 40
| 29 0.27 0.70 321 61 60
30 0.44 1,80 330 61 59
31 0,27 0.74 337 60 59
32 0,27 0.74 3513 40 58
33 0.27 0.72 333 60 58
34 0,44 1.80 336 60 58
l 35 0,27 0.71 324 41 =8
24 0,25 0.70 336 59 58
37 0,25 0,68 332 58 &7
' 38 0,64 1.80 331 61 57
. FRACTION FINAL WT. TARE WT. ELANK WT. NET WT.
(G) () (G) ()
' DRY CATCH 0,0000 0,0000 0.0000 0,0000
FILTER 0.3024 0,2970 0,0004 0,0050
FRACTION FINAL WT. TARE WT.  VOL. NET WT.
l () (6) (ML) (G)
FROEE RINSE 88.2403 88,1842  188.0 0,0564
IMFINGERS 08,0000 0.0000 0.0 0.0000
' PROBE RINSE BLANK (MG/ML)=-1,36364E-03 _qss
B INFINGER ELANK (MG/ML)= 0
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MIDWEST RESEARCH INSTITUTE

RUN 2., - o 33

MRI Project Number 499/~L(43)
Field Dates

Plant PL/7e v
Sampling Tocation Pgg - Cw T
Sampling Date [0-AB-L0

FIELD CREW
Crew Chief ©. Cobb
Testing Engineer 1 /1. /./Mgg/y
2
3
Engr. Technician 1
2
3
-
Lab Technician | __/. Wa [fer
2 _-J. Fayalownis
3 ES& ‘3.0['\9\5 o
Process Engineer |
2
Other 1
2
MRI - Form PO (10/72)
E-156




'NOMOGRAPH DATA

pLant__ P Tizer

DATE [0-23~80

SAMPLING L.OCATION Qw.g -0~ 2-2)

CALIBRATED PRESSURE DIFFERENTIAL ACROSS
ORIFICE. in. H,0

aHg .84

AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F

PERCENT MOISTURE IN GAS STREAM BY VOLUME

BAROMETRIC PRESSURE AT METER, in. Hg

STATIC PRESSURE IN STACK, in. Hg T '7“/

(Pm%0.074STACK GAUGE PRESSURE in in. Hy0) P, a9,
P
RATIO OF STATIC PRESSURE TO METER PRESSURE 5oy | 00
AVERAGE STACK TEMPERATURE. °F T
g, |29
AVERAGE VELOCITY HEAD. in. Ho0 3ae. | o Y
MAXIMUM VELOCITY HEAD, in. H,0 Mg, | —
C FACTOR [, O
ALCULATED NOZZLE DIAMETER, in. ;
CALCU in , 25
ACTUAL NOZZLE DIAMETER, in. , 25

REFERENCE Jp. in. Hy0

EPA (Dun 234
472

E-157
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I1SOKINET1C SAMPLING WORKSHEET

Plant P'F/,;z@r

Sampling Location —~&)uf/e+

Test Number 6‘0.:, 8— 0-3-~23
‘ a

Isokinetic sampling equation:

APs

Vmi =K YTs + 460

Where: =

Date

[O-R3-KO

Initial

5.168 (Tm,ye + 460) (Cp) (1) (uf) (Dn?)

P

Vmi

Volume of the meter per sampling interval, £t

K = Constant of fixed and assumed parameters,

dimensionless

APs

il

Ts = Stack temperature, °F

Velocity head of § pitot, inches H;0

mopH

3

Assumed average meter temperature, °F 'I.‘mavg é 5— ‘
Pitot coefficient Cp . 84
Sampling time interval, minutes o1 5
Mole fraction dry gas Mf *953
Nozzle diameter, inches Dn A5
Barometric pressure, inches Hg Pb &Q,(a 7
5.168 (bSD  +460) (84) (5 (959 (.252) K

V 29.67

i25.5

E-158
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- ISOKINETIC PERFORMANGCE WORKSHEET

_ -

Plant P-‘FI'Z&V‘ Date jO"QB"XO
Sampling Location Beg=-0-3-3 Initial v
Test Number 3 ~
Isokinetic equation:
v 1= 1,039(Tsaygt460) (Vmg, 4)
vs(0)(Ps)(M£)(Dn°)
Average stack temperature, °F Tsavg 3335’—
AH&V A”; ' ?'¥ .
Meter volume (std), 17.64(Vm)(Pb+E:.€5) Phz 29.47 Vmg, q '%%éﬁﬂ
Tor++60 Vin = 78645 =
Tmtdo = S22/ .3 ?7-3
Mole fraction dry gas, 100-% H0 O = %5 ME _
100 9579
Molecular wt. dry stack gas, lb/lb-mole Md 3/‘5-{
(%C0y x 0.44) + (%09 x 0.32) + (%Ny + %CO x 0.28)
Molecular wt. stack gas, lb/lb-mole Ms 30‘?‘2‘
(Md) (ME£) + 18(1 - Mf)
Static pressure in stack, absolute, in. Hg Ps. .
- (Pb) * (0.074 x stack gage pressure, in H0) X7, 70
rvY
Stack velocity, fpm Ts= 2535 Vs RIS+
Tst460 Ap = 356 ngff
5,128.8 (Cp)(\/APsavg) PsxMs
Total sample time, minutes 0 /7&
Nozzle diameter, inches Dn ,,l{
s
1,039 ( 333.8 + 460)( 7934 ) %1 '
(2389) (470 )(29.7) (L2549 (25 2) /g/,f

Pg= &9,70
; /711.0 = [,(’5—7

NN

E-161



PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant P‘;‘f’ze"

Sample Location Baa~0-3-73
Sample Box No. _| :
Sample Type

MeSS = Pertren ofe

-
Filter No. 15

Sample No.,
Sample Material Description

Run No.
Sample Date _Jjo'=2 3-8
Recovery Date
Cleanup Person

_ga-i"o"?'g

MQISTURE AND/OR. SAMPLE

Impinger Sequence 1 2

3
Impinger Typeé/ )4l = V7l
Impinger Solution ) 19 ay

SILICA GEL

Final Volume (wt)B/ ‘fl 9! 650 A
Initial Volume (wt)B/ 00O ‘bo - Y
Net Volume (wt)E/ _@?) // .
Sample No.(s) Silica Gel
Combined impinger contents, Sample No. Color
Liquid Level Marked Container(s) Sealed
Description of Impinger Solution
Total Moisture, gm 10/0:9
a/ 8 = Greenburg-Smith standard, M = Modified, 0 = QOther
b/ Indicate value in units, ml or gm
RECOVERED SAMPLE
BEAKEL
Probe Rinse: Samprie No, 45- Dry Catch: Sample No.
Liquid Level Marked Description
Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank: Sampte No. :1?
. Liquid Level Marked Liquid Level Marked
Sealed Sealed
Water Blank: Sample No. Filter Blank: Sample No.
Liquid Level Marked Sealed

Sample Disposition

Carrier Date Shipped:

Remarks:

Date of laboratory custody
Personnel accepting custoedy

Remarks: ON SITE LAS AMALY SIS

Seal(s) broken by
Date broken

E-162



MIDWEST RESEARCH INSTITUTE
Run Neo. 5:5:0_'5-3 PARTICULATE CLEAN-UP AND ANALYSIS
Date 70-2 72-§0 FIELD ANALYSIS Performed by +»——7—%
impinger Sequence 1 2 3 4 3 )
l Impinger Type* ——
Final Volume**
Initial Volume** '
I Difference
* § = Greenburg-Smith standard, M = modified, O = Other
l ** |ndicate value and units (ml or gm)
MRI LAB ANALYSIS
I, Sample |Filter Final Weight | Tare Weight |Sample Jierformed
No. [No. Code (gm) _(gm) Volume (m By Date |
] ’
| 2
3
l s | ]
. i e i3
s 5 |eg.2q0u2 g 1eis | /98 | . [P50
I /5 | 6 182023 |o2i704 Jod.  |rog e
é
| -
7
' 8
;l o
l 10 |82.5b12| 9356336 /7 |/ 16235
Comments: Codes:
l 1. Ether-chloroform extraction of impinger water
2. Impinger water residue
o 3. Impingers and back half of filter, acetone wash
I 4. Dry probe and cyclone catch (generally no data)
5. Probe, cyclone, flask and front half of filter, acetone wash
- 6. Filter _
l 7. Ether blank
8. Chloroform blank
9. Water blank
l 10. Acetone blank
MRI-Form P10 (10/72) '
' E~163
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MIDWEST RESEARCH INSTITUTE
Particle Sizing - Andersen

:

RUN 0

MRI Project Number L/g?/" L ( ‘73)

Field Dates
Plant p-F izei

Sampling Lmation&aﬂzg‘
Sampling Date [6-20-%0_

: . FIELD CREW.
Crew Chief &, C obé
Testing Engineer 1 M, I-(g vsen
2
3 _ _
Engr. Technician 1 D \/’OCLQ’/
2 d
3 .
Lab Technician ! l. Wa. IKQV
7
3
Process Engineer |
- 2
Qther 1
2
MRI - Form PO (10/72)
E-165
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ANDERSEN SAMPLING CALCULATIONS

Date

Plant p'F\/ ZzZ AR ‘
Sampling Location Bag - o -_0__3_
Test No. ' e

76 /20 /50

Initial 'M.//" D,

@JU\Q«diO’M

[}

Va’mDH

Velocity head at sampling location, in. H20 APs M , 3[
Stack temperature at sample point, °F Ts K95 LRG0
Barometric pressure, in. Hg Pb KRG/ 0O
Static pressure in stack, in. Hg' Ps
(Pb) + (0.074 x gage pressure, in. H50) ’ Aqo 127
Percent moisture in gas stream by volume % H90 /-} ’ 5
. 100 - % H920
Mole fraction, dry gas _—-o - % H2V Mf
Molecular wt. dry stack gas, lb/lb-mole Md 30 Hq
% GO 0.44) + (% O 32) + (% Ny +.%,.C0O = 0,28 s
(h COppx,9.44) + (% 0p % D;32) + (b Ny fokslp )
Molecular wt. stack gas, lb/lb-mole Ms
(Md) (ME) + 18(1 - ME) 20,00
Stack velocity, fpm Vs q
’Ts + 460 W le
5,128.8 (Cp) (VAPS) Ps x Ms 17 )
Calculated nozzle diameter, in. D,
Fs/Vs F5 - v‘/q ¢
24 ™ , where Fs = 0.5 to 0.75 fl:3/min ,.9,0’
Actual nozzle diameter, in. D“a .1?5
Assumed meter temperature, °F Tm 10-5
Isokinetic sample rate,_ stack conditionms, ft3/min Fs
Dng b )
Vs (0.00694) (v)(T) 599 » o0
Calculated meter flow rate, ft3/min Fm

Tmt460 Ps
Fs (TEH-‘O-60) (.I_’E) (M£)

2511 ,30%
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ISOKINETLIC PERFQ RMANC E WORKSHEET

° .
Plant Pﬁ: ZeV pate /JD~R0-80
Sampling Location _Ba:,\_ - 0"__@" 9\ Initial 'D._ (,/quQ/
Test Number ) v

Isokinetic equation:

- ) -3 ! ‘ Q '.5 n

v 1= 1,039(Tsa!g-l460)(Vms 4
Vs(e)(Ps)(Mf)(Dnz)
Average stack temperature, °F TSavg 290
Meter volume (std), 17.64(Vm) (Pb ﬂ) w237, ’742 Vg, g
Aw Tz
M- 3 .21
Mole fraction dry gas, 100-% H50 Mf -
100 _ .q 66
Molecular wt., dry stack gas, lb/lb-mole Md
(%C05 x 0.44) + (%09 x 0.32) + (%Ny; + %C0 x 0.28) :ED éﬁ(a
Sl
Molecular wt. stack gas, lb/lb-mole Ms _
(Md) (ME) + 18(1 - Mf) 30,6%
Static pressure in stack, absolute, in. Hg Ps
(Pb) + (0.074 x stack gage pressure, in H20) 3‘1[5
Stack velocity, fpm Vs
Ts+460
5,128.8 (Cp)(\/APsavg) PsxMs 2,2{6],0
Total sample time, minutes 5] 70
Nozzle diameter, inches Dn '(‘(.76
1,039 ( 290 + 460)( A+ k] ) % 1 00,37
(229) (F8_) (- 755) (L I55) (/95 2) ’
50 A%
E-168
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MIDWEST RESEARCH INSTITUTE
Particle Sizing - Andersen

RUN__ 2 =0 1- [
MR Project Number 4g9/'é- (93)

Field Dates /0-3 | =%

Plant L =T

Sampling Location 2.~
Sampling Date__, 5 3778

. FIELD CREW
Crew Chief D,Gk 6056
Testing Engineer 1 /77, /7-//9/2 <=
e —
3 .
Engr. Technician 1 E, (/a q;:‘/'/
2_ [
3 ,
Lab Technician | /. /;/,4//%';‘,\9
2 rd Y
3
Process Engineer 1
2
Other 1
2

MRI - Form PO (10/72)
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ANDERSEN SAMPLING CALCULATIONS

plant Lz £k pate (O0-3/-8O
Sampling Location {Rep.ag <) = /~/ Initial Q..
Test No. / ’
Velocity head at sampling locatiom, in. H20 APs 30
Stack temperature at sample point, °F Ts ;7{9
Barometric pressure, in. Hg Pb ‘Qc//g
Static pressure in stack, in. Hg- Ps
(Pb) + (0.074 x gage pressure, in. H»0) Q"/.;-'
Percent moisture in gas stream by volume % H90 {¥.;2£5$
Mole fraction, dry gas 100 - % H20 ME
100
957
Molecular wt. dry stack gas, lb/lb-mole Md .8 ¥
(% C02 X 0.44) + (% 02 X 0.32) + (% Nz + % Co x0.28) i
Molecular wt. stack gas, lb/lb-mole Ms .
(Md) (ME) + 18(1 - Mf) 30,32
Stack velocity, fpm Vs
[Is + 460 z16®
5,128.8 (Cp) (VAPS) Ps x Ms
Calculated nozzle diameter, in. D,
: c
Fs/Vs
24 m , where Fs = 0.5 to 0.75 ft3/min ‘;2 C)L{
Actual nozzle diameter, in. D, ?
a 75
Assumed meter temperature, °F . Tm ébé;
Isokinetic sample rate,_stack conditions, ££3 /min Fs _eﬂyt?
Dny, /
vs (0.00694) () 5
Calculated meter flow rate, ft3/min Fm

Tork460 Ps
Fs (Ts+460> (Pb) (4£)

, 301

E-171



i$Zy
SL2 UnQy vd3

S INIWKOD
Pz A [ A £9] %5 5T W 129 815 8 75 AR R
Al €91 £ 2 Ad A DV IT708| L E0RL Vo7 977 | SOB
71 27 % J AN XIS I R LAY
FIL_C71 £7 e O LLLIE CCLIT 007
P17 ©7 ¥ ULl @373t [ 7
71 T7 [T G S b (| SETPLL Lspes ok
h 1" | ¢ Y AN EI R IR A g3
A T71 TV ST (N ks 2L 5647 04
2 T71 €97 f1t”* Yool { | 5B 1o PEL] k72
A | TV &9 Le’ PY8ALIEE "Rkt |Seey oL
71 T7] & LT’ STIIL{E87 IHL[OFLT 59
Ll 22| T /&7 LAWY PeeT23L 1577 07 =gy
| Y] X2 /& RbETLITEEDL [O7L] X
5 CT| &9 ¢’ CCELIE DL |20 9
P €9 | C7 ] 7 - BAXKRNE N 7AEY (74
Al T2 | 787 M A Y TARELER YA
119 |79 ot "’ o CsL|of e (9521 Lo
L2 /21 TY 5E LSSl | 7sL | 3h97 DE o
/7 | T2 X2 be? — |ALhSL [OBTT o T 0
_ 102 17 Ly’ (FCIL|SCE ¢ [GENT  OF g
\ R | 07 77 7 e TEL 8L ]G O8] 57
| ! £ o2 72 ] s (OOYLT LY el | 9T 7
& | Vv (Y 2 1 Q7| 6 &|ST LT o & 27 L |ILCARL] gl G /
R IR Wmov | g3usao 1EN12V | paatsal Paprf 4 ¢ uqﬁ.w@
. . - 1300 | 13w 108D T I AT L ST 52_5_\ a7t
_ JUNLVYIAWAL [ JUNIVEIANIL | ypnoya | JUNIYMIAWIL | JuniveIawal | WILNINIH3I0 Q¥3K SEMY WH) WM wog | D \n>
YINIW | %08 31dwys | dHid Y3L3W SYO AMD WOVAS | JuNSSIUd IDNIMO | ALIDOTIA ONIOY3Y ¥3 13K S¥9 Wi %9019 IsuzmvaL |
?‘Wu@&?\&.\ SUOTSUBWT(] YITA HID “‘SH Je 1eutrd
[ A= 0%H % LNOAYT LNIOd JSHIAVUL 40 JHLYWIHIS z.mwm m_wm.u"ﬂ 38 [B3TUl N0 HEIl
N ....\ & _ugmmmzﬂ_ u_ﬂm
00 uﬁwﬂh JUNSSIUd I8 3W0NVE
%0 wmazﬁmﬁw :m%& )
<00 LT _“ le\u 7 .Emﬁ:z Num . Ca—
| 25/’ 1933ueT@ 1l 2901d | =7= 7 E_:aw_.__..wzu_“uﬁm
| \O M 7 {po11s9p) — ||.|OWWV4‘M,H|OM||HH“MW
21eINOTED . =
- KIDY pele[not | Y72/ /\Q \
_ : _ NAS4IANY - VIVA Q1314 7




it

982 urQ w43
{SJjuduauc)
/-0~ uotieosoe] Zuyjdues @8 -772 .9/ *23ed 7 2aquny uny
~
9TT=L LT AZTAS| =" 4 n
Q:\ <2}
T.mo,v
R 07 | 07 PN R - AT Tk Sh Py
7 Zh % T 77 e - - B2 Lo, 'BL. | 0] RY2
4 |27 297 5Z0| - N KZE AN A EL
Z | 2 3 27 2z o] - - LY AN ] kegi]) Gou ooh!
2 | 2 5] 23 [70] = = T3 R7 G 87 L
E2 = 3] 23 220 - z LIS AN IR g/
21 23| 29 AT E = A28 |[Th Tl @ B 0%’
4 23| €7 x'o| - = | BEOLL|TE 9L Ulehd! Sl
2z 20| &7 o[ - - &ESZIQL b sCRER b/
-+ 22| £9 0529 - - 98282 | gl U at [0S K] s
4 | <9 #3 HTo| = - BNt 99L [S6¥ . %7
,. # TI| %29 N EEAs - Y8058/ b hg [OGBY 4¥ ]
"1 L/V % $I1 42 QbU |827] 270 08'p| 9l ge-e 8L 9T 3R] OF/ S
PR T IPRLETY _ WALV | a3¥isI0 T8N0V | paxlsa( Te—
o " " 1um | 13w 1oL - oln w Saw 00 _,“_..EH,__.“E: —
“JUNLIVHISNIL | IWNIVEIANIL | ‘wanoya JUNIVHIINT L JUNLYHIGWIL | IVIININI S0 avaM Y W akb] T
B3I X089 314W¥S dnd HILIW S¥D AHO HOv1S JUNSS I 1004080 ALE2033A OHIOYIN HILIN SYD WL w3013 IHIAVHL




ISOKINETIC PERFORMANCE WORKSHEET

Plant PP’%Z& Date
;@M_\Jmﬁ—o_w_ Inicial _fy/

Sampling Location
Test Number Ao A,
\

I1sokinetic equations

% I

_1 s039(Tsaygt460) (Vmg, 4)
vs(0)(Ps)(ME) (Dn%)

1o - 2(-f0

Average stack temperature, °F TSavg J?d
Meter volume (std), 17.64(Vm) (Pw‘%ﬁ) ;Z_;ﬁ}'l?? Vmg, g
Tareb0 . um= $707d 53.30
Ty #Hl0 = S A2
Mole fraction dry gas, 100-% H90 Mf
100
Molecular wt. dry stack gas, lb/lb-mole Md
(%C0y x 0.44) + (%0, x 0.32) + (%N, + %C0O x 0,28) ‘?O =
Molecular wt, stack gas, lb/lb-mole Ms
(Md) (Mf) + 18(1 - Mf) <So. 3
Static pressure in‘- stack, absolute, in. Hg Ps
(Pb) + (0.074 x stack gage pressure, in H20) 2{-') na.
Stack velocity, fpm Vs
Ts+460 g\
5,128.8 (Cp) (VAFS, yq) Veous 310
Total sample time, minutes -] /g()
Nozzle diameter, inches Dn /q5
1,039 (2468  + 460)(52: 3¢ ) %1

(2163) (1F0_ ) Q9,20 LLED (1952)

1003
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MIDWEST RESEARCH INSTITUTE

Particle Sizing - Andersen

RUN g Z
MRI Project Number 4&?/—[{?3)

Field Dates
Plant A
Sampling Locafion Ea, . - O~ I-Q
Sampling Date LY
| . . FIELD CREW
Crew Chief _D 1K zd@d
Testing Engineer | /7 /%/15;;//,
2
3
Engr. Technician 1 7D, /d¢ E:/
- 2
3 .
Lab Technician ! 'f 0‘//7//4/55@
2
3
Process Engineer |
2
Other ]
2

MR! - Form PO (10/72)
E=-175



ANDERSEN SAMPLING CALCULAIIONS

Plant /ofc-/ = E e Date
Samp ling Location - -
Test No.

Velocity head at sampling location, im. H20 APs ’3/
Stack temperature at sample point, °F Ts g70°
Barometric pressure, in. Hg Pb Q 7‘
Static pressure in stack, in. Hg Ps
(Pb) + (0.074 x gage pressure, in. H20) 27 //
Percent moisture in gas stream by volume % H9Q L/ 35
Mole fraction, dry gas 100 - % H20 ME ’
100 4955
’
Molecular wt. dry stack gas, lb/lb-mole Md |
(% G0y x 0.44) + (% 0y x 0.32) + (% Ny +% CO x 0.28) =<0 éﬁf?
Molecular wt. stack gas, lb/lb-mole Ms
(Md) (Mf) + 18(1 - Mf)
Stack velocity, fpm Vs il #
_ﬁfTs + 460 ﬁﬁﬁ
5,128.8 (Cp) (\/APS) ¥ Ps x Ms
3,999
Calculated nozzle diameter, in. F 47 D,
Fs/Vs c ';).OI
24 m , where Fs = 0.5 to 0.75 ft3/min
1 di in. -
Actual nozzle diameter, in D“a ’/75
Assumed meter temperature, °F Tm GO
Isokinetic sample rate, stack conditioms, ft3/rnin Fs ﬁ'
Dn
Vs (0.00694) (n)(d) ‘
2 6o
Calculated meter flow rate, ft3/min Fm

Tmt+460\ [Ps
Fs (Ts+460) (Pb) )

. 305

E-176
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1SOKINETIC PERFORMANCE WORKSHEET

Plant AO,% Date 2= o q= 5D

Sampling Locatidn @miz e (D A Initial py/
Test Number gﬁ_,, - )2

Isokinetic equation:

_1,039(Tsaygt460) (Vg )

% 1 T
vs(0) (Ps) (Mf) (Dn<)
Average stack temperature, °F TS,y
& | G0
. = .0
Meter volume (std), 11_,__64(\Lm);(be%la_ﬂg> //Z _'?5. 5347 Vmg, 4
. : . L S !
Tmt60 oi = 286 54,828
Ten s 4bo 515, 78 :
Mole fraction dry gas, 100-% H90 2 tob = 477 Mf f¢-5:2‘ |,
100 e il
Molecular wt. dry stack gas, lb/lb-mole Md
(%C0, x 0.44) + (%05 x 0.32) + (%N; + %GO x 0.28) 36,(;.‘19
Molecular wt. stack gas, lb/lb-mole Ms
(Md) (ME) + 18(L - Mf) 20,0 #’
Static pressure in stack, absolute, in. Hg Ps
(Pb) + (0.074 x stack gage pressure, in H20) aql/l
Stack velocity, fpm Ap =3/ Vs
Ts+460 p =87 +
5,128.8 (Cp)(\/APSan) PsxMs 7ot 4bo = 750 224
Total sample time, minutes e .9-6—-' /ga
Nozzle diameter, inches Dn :/?5"
1,039 (290 + 460)(_54.§aD y£LE° %1
(2228) (190 (22.1) (458 (135 2) 4
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ANDERSEN PARTICLE SIZE ANALYSIS

Test No. —p )2 Final Weights Tare Weights
Date Jo. 2l - gD By 1.7 Date /0-02-80 By -Af. _ Date 10-16-80
Time Location ow-5iTE cAB Location opN-%i17¢8 AR
Location oy - -
%%, 390 ,%) Fiqsl ‘
Final Tare Sample % of * Cumulative
Stage Filter wt wt wt total Z of total Dp
No. No. (mg) (ng) (mg)2/ | wee/ wee/ "
0 |3-0 [445,07(444.84
1 1a-y |404.16|404 45
2 |21 |4%3,20/43%3.0L
3 23 494,90] 424.72
4 3-4 A%1.531 4113
5 35 |425.91| 425.41
6 e 743%'32 43130
7 | 3-1 |503.89] 503,59
F 2F 44D 1430L,29
Total with filter
Total without filter

Note: Andersen flow rate =

a/ Includes blank correctionm,

b/ Value used for calculationms.

¢/ Calculations based on total sample weight with filter are entered on first

line; calculations based on total sample weight without filter are entered

on second line for each stage.
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INFUT DATA FOR FILE EAGD1Z()
TEST DATE - 12-3-80 % WATER= 4,78
FROJECT & - 4891-193 % CAREON DIOXIDE= 14,37
TEST SITE - FFIZER % CARBON MONOXIDE= 0,00
RUM XD - BAG-0-1-3-(Z) % OXYGEN= 11,97

ANDERSEN IMFACTOR WITH CYCLONE
STACK TEMFERATURE= 360.0 DEGREES F. SAMFLING TIME= 180,0 MIN,
BAR. FRESSURE= 29,80 INCHES HG FRESSURE DROF= 0.00 INCHES HG
STATIC PRESSURE= 0.44 INCHES H20 SAMPLLER TEMF, = 360.0 DEGREES F.
AVE., DELTA P= 0.34 INCHES H20 FARTICLE DENSs= 1
FITOT COEFF.= _ .84 METER VOL.= 61,230 CURIC FEET
METER TEMP .= 56,4 DEGREES F. DELTA M= 0.37 INCHES H20
FROBE DIA.= 0.19% INCHES

CALCULATED RESULTS

SAMFLE V0L, -DRY 8TD.= 62,386 CU. FT, DRY MOLECULAR WT.= 81010
SAMPLE V0L, ~WET 8TD.= 65,518 CU, FT. WET MOLECULAR WT.= 30.47
§TACK VELOCITY= 2385.9 FT./MIN, % ISOKINETIC= 1144
HOZZLE VELOCITY= 2734.8 FT./MIN, S&MFLING RATE-ACTUAL= 0,367 CU. FT/MIN
M&SS COLLECTED= 0.004 MG. CYCLONE  BLANK= 0,884 MG,
LOADING= 0.00000 GRAIN/SCF  STAGE BLANK= 0,816 MG,
LOADING (DRY) = 0.00000 GRAIN/SCF FILTER BLANK= 0,754 MG,

RATE FOR 195 MICRON CYCLONE CUTOFF= 0,586 CU. FT/MIN

STAGE # CYCLOME 0 1 2 3 4 3 4 7 FLLTER
FIMAL MT 485,03 447.22 432,08 482,98 462.28 431,99 4%.47 433,96 451,81 433,80
(MG)
TARE WT 184,14 444,76 451,61 482,45 461,49 444,72 440,24 447.08 486.17 494,28
{(H2)
MET WT g.00  0.086 o0.00 0.0 0,00 0,00 0,00 0,00 6,00 @ 0.00
(WG} CORRECTED
FRACTION 10,00 0,00 o.00 o0.00 0.00 0,00 0,00 0,00 0,90 Q.00
4 OF TOTAL
U, % 100,00 100,00 100,00 100,00 100,06 100,00 100,00 100,00 104,00 1p0.00 -~
WITH FILTER
FRACTION 160,20  0.50 Q.00 0,00  0.00 0,00 0.00  0.00  0.00
4 WITHOUT FILTER
CUH, 4 100,00 100,00 100,00 100,00 160,00 31D0.0G 100.00 100.00 100.00
WITHOUT FILTER
JET VEL. 0 44 al 136 ksl 399 966 1761 322
(CH/SEC) B
3§ SIZE 15,3 15,34 9.56 447 440 2,81 1.3 0.8% 0,5 0,56 7
(MICRONS)
D30 FOR STAGE 0 EXCEEDS THE ESTIMATED CYCLOME DS0 VALUE OF 15,31 HICRONS. :
- OM/DLOGD 0,00000 0,00800 6.06000 0.00000 C.00000 0,00600 6.00000
{GRAING/SCF)
o0 MEAN 2,41 7,87 5.3 3320 L9 1,08 .67 .47
{(MICRONS)
PARTICLE 9.0D+00 0,00+00 0,00+08 0.2D+00 0,3D+00 D,0D+00 0,0D+00
COUNT

THE D50 ALUE SHOWN FOR THE CYCLONE IS AN ESTIMATE ASSUMING THE (-.63) FOMER OF FLOW RATE OF SRI CYCLONE I.
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MIDWEST RESEARCH INSTITUTE

Particle Sizing - Andersen

RUN é’gﬁ : -0 -/-—i
MRI Project Number 48Q| | 93 _
Field Dates {7-3-Rpo —

PIC"'“' . - A
Sampling Eocution ovse. Cutlet

Sampling Date |5 _ =L g0

. FIELD CREW

Crew Chief D, QO}Db
Testing Engineer 1 D, Vogf,‘

2 _E. (ODldon

3 .
Engr. Technician 1

2

3
Lab Technician ! Walldeq.

2

K]
Process Engineer |

2
Other 1

2
MRt - Form PO (10/72)
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ANDERSEN SAMPLING CALCULATIOQONS

Plant Flf:izev' . Date 12- 3-%0
Sampling Location ﬁagbgﬂsg: Ouﬂelt Initial D, \Icgc’ .Z &, Olkon
Test No. Bas "o 0 - [ =3
Velocity head at sampling locatioﬁ, in. H20 APs 0.34
Stack temperature at sample point, °F Ts ‘3(00
Barometric pressure, in. Hg Pb 2930
Static pressure in stack, in. Hg' Ps
(Pb) + (0.074 x gage pressure, in. H20) 29.353
Percent moisture in gas stream by volume % HoOQ 5,
Mole fraction, dry gas 100 - % H0 ME
100 95
Molecular wt, dry stack gas, lb/lb-mole Md
(% €O, x 0,64) + (% 0y x 0.32) + (% Ny + % CO x 0.28) 31.0%
Molecular wt. stack gas, lb/lb-mole Ms
(Md) (M£) + 18(1 - Mf) 6,57
Stack velocity, fpm Vs
}Ts + 460 2555,
5,128.8 (GCp) GJAPS) Ps x Ms
Calculated nozzle diameter, in. Fox .5¢ Dnc
Fs/Vs
—— o0
24 T , where Fs = 0.5 to 0.75 ft3/min 0.2
Act di t in.
ctual nozzle diameter, in Dna o, a5
Assumed meter temperature, °F Tm 625;
Isokinetic sample rate, stack conditionms, fl:3/min Fs
D
Vs (0.00694) (Tr)(—gi) 0,5
Calculated meter flow rate, ft3/min Fm
0. 341

Tmr+460 Ps
Fs (Ts—i—460) (Pb) (M£)

"4
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ISOKINETIC PERFORMANCE WORKSHEET

[§
Plant J2£ /2 F s Date
Sampling Location e ¢ housx A0T/eT Initial

Test Number éif’ =3 .-/lé_

Isokinetic equation:

- 1,039(Ts5yp+460) (Vmge 4)

w1 Vs(8)(Ps) (M) (Dn®)

Average stack temperature, °F

T

Savg ;40
Meter volume (std), 17.64(Vm) (Pwﬁ_agﬂ) Vg, g
Trr460 ﬁ & 2 Y
Mole fraction dry gas, 100-% Hp0 Mf
100 3.9
Molecular wt, dry stack gas, lb/lb-mole Md
(%C0y x 0.44) + (%0, = 0.32) + (%N + %C0 x 0,28) g/'08
Molecular wt. stack gas, lb/lb-mole Ms
(Md) (M) + 18(1 - Mf) 2657
Static pressure in stack, absolute, in. Hg Ps
(Pb) + (0.074 x stack gage pressure, in H0) 2(/"5'3
Stack velocity, fpm Vs
Ts+460 25%7
5,128.8 (Cp) (VAPs,yg) VPsuts
Total sample time, minutes Q /5'0
Nozzle diameter, inches Dn 4{/?5
1,039 ( + 460)( ) % 1

( ) )( )( )( 2)
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ANDERSEN PARTICLE SIZE ANALYSIS

Test NO-gﬂ-(z' 0-/-3

FALTER De1 M 39

Final Weights

Tare Weights

Date_J2- % -§U By Dema¥ = Dateil-qred By 3P Date \C-22-%C
Time Location ol Si1e LAd Location Ib® Dira 0B
Location :
Pres. 4258 49A.(4
Final Tare Sample % of Cumulative
Stage Filter wt wt wt total %Z of total Dp
No. No. (mg) (mg) (ng)2/ wee/ wee/ "
o | 390 44727 [4aen
L1 3-1 [49T® |asio
2| 39-1 |4R1.9%[4BLAS
L RN E Y A E TR
4 39-4 43199 [4e4.T1
51 395 (41747146024
6 39-G {47340 |461.0%
71347 (45180 ]4R6 ]
F A9F 43320 (444,18
Total with filter
Total without filter
Note: Andersen flow rate =

a/ Includes blank correction.

b/ Value used for calculations.

on second line for each stage.

E-188

c/ Calculations based on total sample weight with filter are entered on first
line; calculations based on total sample weight without filter are entered
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MIDWEST RESEARCH INSTITUTE

Particle Sizing - Andersen

RUN - =23-]

MRI Project Number </f5/ 452
Field Dates

Plcnf s 2
Sampling Locafion éz bz (D7
Sampling Date ,»_ /55 o5

FIELD CREW

Crew Chief Q AJ

Testing Engineer 1 //M./
2 J
3

Engr. Technician l_M,

Lab Technician

Process Engineer

Other

N |— %] I IUNI—' wWpo

MRI - Form PO (10/72)
E-190




ANDERSEN SAMPLING CALCULATIONS

Plant /.p oy

=L wp2 =/
A ed /

Sampling Lhcation
Test No. _Trrt

Date /J -2 2-F0

initial 4.

Tor+460 Ps
| Fs (Ts+460) (Pb) (M5)

Velocity head at sampling locatiom, in. H20 APs S0
Stack temperature at sample point, °F Ts Z?J
Barometric pressure, in. Hg Pb 74/7
Static pressure in stack, in. Hg 4=ty Ps
(Pb) + (0.074 x gage pressure, in. H20) ,Z¢ 52
Percent moisture in gas stream by volume % H0 'y_zf
Mole fractiom, dry gas 190 - % H20 Mf 951
100 :
Molecular wt. dry stack gas, lb/lb-mole Md 5./
(% COp % 0.46) + (% 0y x 0.32) + (% Np + % CO x 0.28) /.2
Molecular wt. stack gas, lb/lb-mole Ms
(Md) (M£) + 18(1 - Mf) 30-5?
Stack velocity, fpm CP =5 Vs
Ts + 460 2///7
5,128.8 (Cp) (\/APS) Vos x is
Calculated nozzle diameter, in. Fs=. 47 Dnc
Es/Vs _ 3 .’20%
24 m , where Fs = 0.5 to 0.75 ft~/min
Actual nozzle diameter, in. D.ﬂa ‘ /25-
Assumed meter temperature, °F Tm /J
Isokinetic sample rate, stack conditions, ft:3/min Fs
D
Vs (0.00694) (11')(_..22.) ,/%f
2 »
Calculated meter flow rate, ft3/min Fm

- 301

E-191
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ISOKINETIC PERFORMANCE WORKSHEET

Plant 2 o Date /0 - 22 -0

Sampling Location ﬁ§[m‘ W Initial _py/
Test Number _éz,T__ O~ -/

Isokinetic equation:

% I =
vs(0)(Ps)(Mf)(Dn*)
Average stack temperature, °F ’[‘savg ;ﬂ()
Meter volume (std), 17.64(Vm) (Pb+%1.§1.;—’5) Vg, q 4
Tk 60 55
Mole fractiom dry gas, 100-% Hp0 . Mf
100 ,9577
Molecular wt. dry stack gas, lb/lb-mole Md | -
(%C0y x 0.44) + (%0; x 0.32) + (%N + %CO x 0.28) 3 /25
Molecular wt, stack gas, lb/lb-mole Ms .
(Md) (Mf) + 18(1 - Mf) 6,68
Static pressure in stack, absolute, in. Hg Ps 4 22
(Pb) + (0.074 x stack gage pressure, in Hp0) 29 i
Stack velocity, fpm Vs )
Ts+460 2197
5,128.8. (Cp)(\/APsavg) Psxis
Total sample time, minutes. 5] /QO
Nozzle diameter, inches Dn ‘/‘/S—
1,030 (296 +460)( 554 ) % 1 /03,9
@197) (YT ) 99,5 (. 957) (,/952)

E-194
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MIDWEST RESEARCH INSTITUTE
Particle Sizing - Andersen

MRI Project Number 489 /- LT3

Field Dates

Sampling/Location fee — O

Sampling Date

FIELD CREW

Crew Chief C& L!)

RUN éﬁ ~0=2-.3
Plﬂn" pg't—a Cns
Testing Engineer é UMF
|

]
2
3

Engr. Technician 1 Alf,,_,ﬁ,%

Lab Technicion

Process Engineer

Other

BN | — N | — QJNI-—' LI PO

MRI - Form PO (10,/72)
E-196



ANDERSEN SAMPLING CALCULATIONS

Plant /‘Z;;?';:re Date

Sampling Location
Test No.

L = ot T TET

(/ 4:27-‘0'2—'2’

JO-2a -850

Initial LI (Jeee ¥
et

i)

Velocity head at sampling location, in. H20 APs 3/
l —
Stack temperature at sample point, °F Ts :2(70
Barometric pressure, in. Hg Pb 29.98
. P
Static pressure in stack, in. Hg Ps
(Pb) + (0.074 x gage pr;agfie, in. H90) 2‘7.5/
Percent moisture in gas stream by volume % HoO é/,, _25
Mole fraction, dry gas 100 - % H20 Mf
100 . 95-_;
Molecular wt. dry stack gas, lb/lb-mole Md
% G0, x 0,44) + (% O 0.32) + (% N, + % CQ_x 0.28 Y9G
( 2 /.~,3<') ( 2::_'1:2;, (% Ny !Qﬁ"" ) 36,9‘_
Molecular wt. stack gas, lb/lb-mole Ms . _
(M) (M) & 18(L - MD) 30. 32
29. 55
Stack velocity, fpm Vs
Ts + 460 ‘
5,128.8 (Cp) (\/APS) Vos x s 2196
Calculated nozzle diameter, in. S <1 Dnc
Fs/Vs
24 m , where Fs = 0.5 to 0,75 ft3/min /90‘3\
Actual nozzle diameter, in. D
na ,/95
Assumed meter temperature, °F Tm éo
Isokinetic sample rate, stack conditions, ft3/min Fs
D :
Vs (0.,00694) (ﬁ)(_;‘E) ,,7/{5'
Calculated meter Llow rate, ft3/min Fm

Toek460 Ps
Fs (Ts+460) (Pb) (M)

/5

E-197



idF
SEZ 001 ¥4

47

. , 7 SAN W02
£ AW b, .me L YA ATy _
/ ) £ %0 | %4 ’ Theg| et 7/rs\5oe7 ot —
) S | ¢o | [ X4 LG be OClopds G0
&1 B | opf ol 38 g/ 85 B/F3FCT 77
S 1468 |8 /£ PN.&Q% CEC]PSET i) 7
Eg1es |94 Xe- QEZH 98 GTCIRRT ob
1 A6 | &% OF/ V" e 587 HIE| 7 Y-
$1 82| by ok’ 5o EIE L TIC|EET7 Yy
£ A 3 QL SU7/8 EETIT| Y ac
£ 22 &6 pE” AT L LA E Y
E | ¥ | ks (7 E/'qor 1€ 300 €77 )
£ | L H8 oL’ B85 9010373 o € sz 7
£ oL [ &L g’ COSot|bT G0 | ot/ T
MI b | ¢ Qg GG Cot|ELEOT | G077 0k
WEAK-S o7 hoeop |CT 0T qor? Lk
g 167 1R of Cgoor| 9 L7 557 oF
oL 157 ot 19%H| 5T B/ [0%7  GE o
e o182 o5 ° GALA L L7 5477 ob S
€ [t |sdi o €~ LoXd/\E€x 967 [ Gh77 30 =
£ /L L Qg o b7 E L AGT ST O
e | AL 17L& A £6'C6/ 1T EHI| PET [
|, L LL ez [F787 ol 7471 %77 o]
GV, YA & | SL[ LL] QOL (37| L¥7 @S 7 Te9087] v/%067| 9807 &
2 U gy WNLIY | 03uIS30 18n3oV | PoITsaq Ol >zt v\%
N 3o ow [ MM0 | LW Y ol uwe | olnonfen GLT7 G 1o UOIMIL |y sapon
‘JUNIVYIIWIL | IUPLVHIAMIL | yonova | FENIvMIGWIL | Sunlveddwdl | WwiNasasdi Qv 3w RS 0471 INIVIRYS [ pnog
YITHIdHI X08 I1YS | Awng, |  u3L3Wsyorde WOV LS UNSSIU IO | ALIDOIIA TNIGYIS 4313W SO L #IOT 3UAAYHL
4 suoIsuswI(g YIIa WiD “‘8H 1e jeutrq
& h oCy o LNOAYTLNIOH ISUIAVHL 40 O1LYN3HIS ) zmow. mm“w:ﬂ 3B 1E3TUl 3D yea]
s n TR _\.\w\.rx g 757 s, wz_wm___._ w_ﬂm
0 0o ¥ JWINL LVl
\ ] NO 4 S |
o B—F L LA
59/ 1933ue1d dIL 39034 R Sk c;quw_a...wzu_““uwm
dQM’\ Aﬁﬂhﬁmmﬁv \W\‘%Nﬁ|0\ ETL ]
WiDV paieinoie)d ) V\N'W \I‘& 1Ny1d

NASHAANY - vIvd dTIREd




i
Qu\‘m; Q\QM. _\ﬁm %“ 97 :_.é_u..ﬂ_u
“muCNﬂHEOU

/ |V sen
&\»\w\k\ f@ uoijeso] Sujydwes QN\N.N.\.Q\ 23eq erl Izquny uny

. ) FHbED .
e g # /7 A7 LIT | Fs =% m
m
7 E1ELEh > LT OCRUSEO 2z SH o3)
o | porori 7| IL¢ T “thdorkr or 7
g H%m. .mu\w \wws \“M,MNM nm.o .vau wm%vw ol 7/
& ald - '8ET . Qa7
& b8 1 55| L7 1g577€q \ooﬁm 2 T LA A
& J# b5 Yo L) ScX| 4p 5 E &|o2E7 %57
e | & S8 Ly* oL Ce ¥ 3L ELCRAET oG 7
176 | /AL _ r+ SE e L 1 ECeldPE” 5 h7
] MLV AR="4 LT |pb7ET] 36 DEEFEET k7
7 T =1 751 72¢ Z* T T CA A T
Y { 152186 L r” WL | fb Loy |1STE T QF?
' R YY) 2 : _ER | A R [FEET GgtT
v | HV | £1551 &b QLT LT v’ TC" |hin<el TbhtE| 5787 ops
sot™ent 4 ey _ WALV | 0330 1EN3oY | paxrsaq T
do do LT 13uno 1w u....,ut _o~= e (4O ofn v dp och MmNN. M) I HIOWNRN
‘ungve3awal | Juniveadndl | wonova | Junivaagwar | wmivesawsn | wiinawadac avau Y W WS ) o
yimiam | xom 3awvs | awid ¥313W $¥9 A¥Q ¥IWIS | Ju0SSIMA 3N4H0 | ALIDOTIA OMIOVIN HILIN YD | WL %DOTD TSuIAYHL

T tec 70
61,/

am R TR N N BN R B BN SN BN N BN WS EE aum G am e




ISOKINETIC PERFORMANCE WORKSHEET

Plant /)Q_ 2 ea- Date /{0~ 22 - f0
Sampling Locdtion éﬂsj |e e = O i/d: Initial 6@
Test Number Lo — M9~ 2 = =
v o .
Isokinetic equation:
% I = 1,039(TSavg+£|‘60)(vmstd)
vs(8) (Ps) (ME) (Dn?)
Average stack temperature, °F Ts
’ avg 92?&
Meter volume (std), 17.64(Vm) (PH%&) %‘7‘:‘ ;;g/}h Vg g
Um =54 37
Mole fraction dry gas, 100-% H90 Fet'oo = v.08 ME
100 0 7%
Molecular wt. dry stack gas, lb/lb-mole Md
("ACOZ x 0.44) + (%Oz x 0.32) + ("ANZ + %C0 x 0.28) 31‘25'5
Molecular wt. stack gas, lb/lb-mole Ms
(Md) (ME) + 18(1 - ME) 30.72
Static pressure in stack, absolute, in. Hg Ps
(Pb) + (0.074 x stack gage pressure, in H20) ,??,5'/
Stack velocity, fpm sf= 3/ Vs
Ts+460 Cp = .57 ;/k;b
5,128.8 (Cp)(\/APsavg) VPoxts  73r#bo = 75
Total sample time, minutes 9 //Z
Nozzle diameter, inches Dn ‘,/?f
1,039 (_ 270  +460)(57.69 ) % 1 57
) 1) ) FE )75 D) 75

E~200




MIDWEST RESEARCH INSTITUTE

RUNEJ/’-I-ﬂ-y
MRI Project Number £/¢97( ~ A @.3)

Field Dates .
Plant Pﬁ‘;_c/'
Sampling Location 2 <pP ‘
Sampling Date. - —amidalel—
FIELD CREW
Crew Chief /aL_Z;,
Testing Engineer 1 (’76_4[74&
2
3
Engr. Technician 1
2
3
Lab Technician 1 ]/\)a“lu ,
2
3
Process Engineer |
2
Other 1
2

74—/‘5 @-)'T /‘-{e_ ~puUnt éyc"(‘c:c «e

6F %4%["&/ )Cc"/?-tf”‘ lw/(/e,r\ .

(Rc§

MRI - Form PO (10/72)
E-201



'NOMOGRAPH DATA
PLANT PE/z e
DATE (A-F -FO
SAMPLING LOCATIONES P_LEulel”, ESP-T - v-y

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE. in. H,0 AHg [ Py

AVERAGE METER TEMPERATURE (AMBIENT + 20 °F), °F Tmavg £S”
PERCENT MOISTURE IN GAS STREAM BY VOLUME % H,0 -
BAROMETRIC PRESSURE AT METER, in. Hg Pn 129 05
STATIC PRESSURE IN STACK, in.Hg ~—« 38 4720 |

29.0
(Pm£0.074STACK GAUGE PRESSURE in in. Hy0) P, ‘27 A
P
RATIO OF STATIC PRESSURE TO METER PRESSURE SPp /
AVERAGE STACK TEMPERATURE, °F T :
Savp. | ©37
AVERAGE VELOCITY HEAD, in. H,0 Mg | LIOX
MAXIMUM VELOCITY HEAD, in. H,0 AP max
CFACTOR U3
]
CALCULATED NOZZLE DIAMETER, in. d 28
ACTUAL NOZZLE DIAMETER, in, -
. .50
REFERENCE Ap. in. Hy0 .
2 D62
EPA Dur) 234
472

E-202



1SOKINETIC SAMPLING WORKSHEET

Plant P‘F/z‘.,-.n Date [ R2A~F-KO
Sampling Location : ‘ Initial 2. cy

— 52 Zufel
Test Number EJ’/D'-I-‘/-?

Isokinetic sampling equation:

APs
Ts + 460

5.168 (Tmgyg + 460) (Cp) (01) (Mf) (Dn?)

Vi

Vrﬁi Volume of the meter per sampling interval, fe3

Vmj; = K

Where: K =

K = Constant of fixed and assumed parameters,
dimensionless

APs = Velocity head of S pitot, inches Hy0

Ts = Stack temperature, °F
Assumed average meter temperature, °F Tmavg
65"
Pitot coefficient Cp s 3?(
Sampling time interval, minutes i 2
Mole fraction dry gas MEf 77
Nozzle diameter, inches Dn , 5"'0/
Barometric pressure, inches Hg Pbh (262', 05
5.168 (_g57 +460) (L&Y (3) (.90 (5uP) K g
=
37’/“_5 d
108
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FILE NaAME - ESFI441
RUN # - ESF-I-4-4-(1)
LOCATION -~ PFZIER
DATE - 10-30-~-80
FROJECT % - 4891-1.93

INITIAL METER VOLUME (CURIC FEET)= B43.969
FINAL METER VOLUME (CURIC FEET)= B858.482
METER FACTOR= 1.001

NET METER VOLUME (CUEBIC FEET)= 14,528
GAS VOLUME (DRY STANDARD CURIC FEET)= 15.309
BAROMETRIC FRESSURE (IN. HG)= 29.35
STATIC FRESSURE (INCHES HZ0)= -0.38
PERCENT OXYGEN= 8.77
FERCENT CARBON DIOXIDE= 18.83
MOLSTURE COLLECTED (MLI= 23.7
FERCENT WATER= 6,80
AVERAGE METER TEMPERATURE (F,)= 3941
AVERAGE DELTA H (IN. HZ0)= 3.40
AVERAGE DRELTA P (IN, HZ0)= 0.11
AVERAGE STACK TEMPERATURE (F.)= 621.0
DRY MOLECULAR WEIGHT= 31.364
HET MOLECULAR WEIGHT= 30.455
AVERAGE SQUARE RDOT OF DELTA P (IN. H20)= 0.3317
Z ISOKINETIC= 105,9
FITOT COEFFICIENT= 0.8400
SAMPLING TIME (MINUTES)= 15.0
NDZZLE DIAMETER (INCHES):= 0.5010
STACK AXIS #1 (INCHES)= S52.50
STACK AXIS #2 (INCHES)= 36.00
RECTANGULAR STACK

STACHK AREA (SQUARE FEET )= 13.125
STACK VELOCITY (ACTUAL, FEET/MIN)= 1,567
FL.OW RATE (ACTUAL, CUBIC FEET/MIN)= 20,564
FLOW RATE (STANDARD, WET, CURBIC FEET/MIN)= ?,710
FLOW RATE (STANDARD, DRY, CURIC FEET/MIN)= 2,818

FARTICULATE LOADRING ~ FARTIAL CATCH

FARTICULATE WEIGHT (G)= 1.9466
FARTICULATE LOADING, DRY STD. (GR./SCF)= 1.9882
FARTICULATE LOADING, aCTuaL (GR./CU, FT,)= 0.8792
EMISSION RATE (LEB/HR)= 164,74

FARTICULATE LOADING —~ TOTAL CATCH INCLURING IMFINGERS

FARTICULATE WEIGHT (Gy= 1.9466

FARTICULATE LLOADING, DRY STD. (GR./SCF)= 1.9582

FARTICULATE LOADING, ACTUAL (GR./CU., FT,)= 0.8794

EMISETION RaATE (LE/HR)= 164,76

FERCENT IMFPINGER CATCH= 6.0
E-205




* XK METRIC UNITS %

FILLE NaME - ESPI441
RUN # - ESF-I-4-4-(1)
LOCATION - PFZIER
DATE - 10-~30-80
FROJECT 4 - 48%1-L93

INITIAL METER VOLUME (CURLC METERS)=
FINAL METER VOLUME (CURTIC METERS)=
HETER FACTOR= 1,001

NET METER VOLUME (CUBIC METERS)=

GAS VOLUME (DRY STANDARD CUEBIC METERS)=

EAROMETRIC FPRESSURE (MM HG)=
STATIC PRESSURE (MM HZ0)=

FERCENT DOXYGEN=
PERCENT CAREON DIOXIDE=
MOISTURE COLLECTED (Ml)=
FERCENT WATER=

AVERAGE METER TEMPERATURE (C,)=
AVERAGE DELTA H (MM H20)=
AVERAGE DELTA P (MM HZ0)=
AVERAGE STACK TEMPERATURE (0.)=

DRY MOLECULAR WEIGHT=
HET MOLECULAR WEXIGHT=

AVERAGE SAUARE ROOT OF DELTA F (MM HZ20)=
Z ISOKINETIC=

FITOT COEFFICIENT=

SAMPILING TIME (MINUTES)=
NOZZLE DIAMETER (MM)=

STACK AXIS #1 (METERS)=
STACK AXIS #2 (METERS)=
RECTANGULAR STACHK

5TAHUK AREA (SQUARE METERS)=

STACK VELOCITY (ACTUAL, MAMINY=
FLOW RATE (ACTUAL, CUBIC M/MIN)=
FLLOW RATE (STANDARD, WET, CUBIC M/MIN)=
FLOW RATE (STANDARD, DRY, CUBIC M/MIN)=

FARTICULATE LOADING - FARTIAL CATCH

FARTICULATE WEXGHT (G)=

FARTICULATE LOADING, DRY 8TD. (G/CU., M)=
FARTICULATE LOADING, ACTUAL (G/CU. M.)=
EMISSTON RATE (KG/HR)= '

FARTICULATE LOADING - TOTAL CATCH INCLUDING

FARTICULATE WETGHT (G)=
FARTICULATE LOADING, DRY 8TD. (G/CU. M)=
FARTICULATE LOADING, ACTUAL (G/CU. M)=
EMISSION RATE (KG/HR)=
FERCENT IMPINGER CATCH=

E-206

X

23.898
249,309

D.411
0.433

750.57
—907

8.77
18,83
23.7
4.80

3.9
1.4
2.8

3278

31.344
30,455

167105
10%.,9

0.8400
15:0
12.73
1.334
0.214

1.21%9

478
o8
281
278

1.92466
4,404
240183

74.80

IMPINGERS

1+9446
G4.49064
2.0163
74,80
0.0




FILE N&ME -~ ESFI441
RUN & - ESF-I-4-4-(1)
LOCATION — FFZIER
DATE - 10-30-80
FROJECT 4 ~ 4891-1L.93

FOINT # DELTA F DELTA H STACK T METER T.
(IN. HZ0) (IN., H20) (Fa2 INCF.  QUT(F.)
1 0,11 3.50 625 32 32
2 0.11 3.50 430 39 3z
3 .11 3060 625 45 35
4 .11 3.70 625 50 335
] .11 3.70 400 a5 36
FRACTION FINAL WT. TARE WT. ELANK NET WT,
(G (G (G) (G)
DRY CATCH 0.0000 0.0000 0.0000 0.0000
FILTER 0.9039 0.7800 0.0030 0.120%9
FRAGTION FINAL WT. TARE WT. VoL . NET WT.
(G {(:) (ML) (G)
FROBE RINGE 86.981%2 B5.1464 330.0 1.8257
IMPINGERS G.0000 0.0000 0.0 0.0000

FROEBE RINSE BLANK (MG/ML)= 02759264
IHFPINGER BLANK (MG/MLI= 0

E-207
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MIDWEST RESEARCH INSTITUTE

RUN Z35P- I-%-Y%

MRI Project Number ¢e<v,/-2 -9 3
Field Dates /p-20=fo

Plant EF,-Z Py
Sampling Location ~Zca =, /.
Sampling Date /5~ 30 - &9

4

FIELD CREW
Crew Chief Con b
Testing Engineer 1 / //,-%i_/
2
3
Engr. Technician 1 ST N3
2
3
Lab Technician 1 o J&J/
2
3
Process Engineer 1
2
Other 1
2
MRI - Form PO (10/72)
E-208
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1

'NOMOGRAPH_ DATA

PLANT f]z;’?_ a2y

DATE _/0 - 30 - &

SANPLING LOCATION _& 577 Zau Vo 2~

CALIBRATED PRESSURE DIFFERENTIAL ACROSS
ORIFICE, in. Ho0 SHg [8%
AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F Tnag, | 45
[=)
PERCENT MOISTURE IN GAS STREAM BY VOLUNE nHo | 5%
BAROMETRIC PRESSURE AT METER, in. Hg Pn 129, 5%
STATIC PRESSURE IN STACK. in. Hg |
(P 0. 074STACK GAUGE PRESSURE in in. Hy0) o |75
P
RATIO OF STATIC PRESSURE TO METER PRESSURE P |, 599
AVERAGE STACK TEMPERATURE, °F T £ 50
_ avg.
AVERAGE VELOCITY HEAD. in. H,0 o |0,/
MAXIMUM VELOCITY HEAD, in. H,0 AP ma.
C FACTOR 055
CALCULATED NOZZLE DIAMETER, in. O, 495
ACTUAL NOZZLE DIAMETER, in. 2.5
REFERENCE 3p. in. H)0 0.0¢z

EPA iDun 234
472
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1SOKINET1C SAMPLING WORKSHEET

Plant /jf;'a er s Date /O - B £

Sampling Location £3° Zu/er— Initial T

Test Number £S5A2-L-7 - ¥

Isokinetic sampling equation:

Vm: = K APs
TR Vs + 460
. + 4 £ 2
wheres K = 5.168 (Tro.avs 60) (Cf) (8i) (Mf) (Dn%)
V/Pb
Vm; = Volume of the meter per sampling interval, £e3

K = Gonstant of fixed and assumed parameters,
dimensionless

APs = Velocity head of 8 pitot, inches H,0

Ts = Stack temperature, °F

Assumed average meter temperature, °F 'I‘rnavg 6‘5’
Pitot coefficient Cp . 5y
Sampling time interval, minutes 0i 3
Mole fraction dry gas ME o 757
Nozzle diame'ter, inches Dn Y
Barometric pressure, inches Hg Pb 29,575
5.168 (457 + 460) (&) (3 ) (%) (522) K —

2855

N

E-210
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1SQOKINETIC PERFORMANCE WORKSHEET

Plant f‘lc}'z.er Date /g -3o -Fv
Sampling Location  £5/° ZTaulet? Initial Ao
Test Number &5/ =L =-7~-%

Isokinetic equation:

- 1,039(Tsaypt460) (Vg g)

% 1 >
. vs(0) (Ps)(Mf)(Dn®)
Average stack temperature, °F TSavg 42'/
AHaV A M= 2.6
Meter volume (std), 17.64(vm)(Pb+—3Y& = 2t 55 Vmg, 4
Tm+460
Ton 2 b0 * 552/
Mole fraction dry gas, 100-% H»0 7o 450 = 655 ME
100 , 932
Molecular wt. dry stack gas, lb/lb-mole Md
(%C0, x 0.44) + (%05 x 0.32) + (%N + %GO x 0.28) 7/ 37/
Molecular wt, stack gas, lb/lb-mole Ms l/g
(Md) (ME) + 18(1 - Mf) - J0.
Static pressure in stack, absolute, in. Hg Ps.
~(Pb) * (0.074 x stack gage pressure, in H20) J?,_{f
Lr s s -_3{
Stack velocity, f R v
tack velocity, fpm e, = 74 s
Ts+460 7 )5 e
5,128.8 (Cp) (VAPs,q) ¥ Pontts
Total sample time, minutes 8 15"
Nozzle diameter, inches Dn ,5-0/
1,039 (g2l  + 460)(_/S, 293 ) %1
(G565 (18 I 255D (922 ) (501 2) J05.7
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PARTICULATE SAMPLE RECQVERY AND INTEGRITY

Plant J/o"c’_é ev P Run No. ESP - Z -y -¢
Sample Location /AS5.2 Zu/lez— Sample Date /o - 302 -gfo
Sample Box No. & Recovery Date

Sample Type FerZivwriae Cleanup Person

Filter No, %o

Sample No,

Sample Material Description

MOISTURE AND/OR SAMPLE SILICA GEL

I
Impinger Sequence 1 2 3 & 5 I
Impinger Typeﬂ/ ” s M |
Impinger Solution Hao Ao Dy |
Final volume (wt)2/ /ro /06 z - 6757
Initial Volume (wt)B/ /po Vs 4 l B70.0
Net Volume (wt)b/ Vd’] ) b3 | 5.7
Sample No.(s) l Silica Gel
Combined impinger contents, Sample No. Color
Liquid Level Marked Container(s) Sealed l
Description of Impinger Solution
Total Moisture, gm 23,7
a/ § = Greenburg-Smith standard, M = Modified, 0 = Other
b/ 1Indicate value in units, ml or gm
RECOVERED SAMPLE
BrAnd
Probe Rinse: gample No. 1| Dry Catch: Sample No.
Liquid Level Marked Description
Sealed Sealed
lmpinger Rinse: Sample No. Acetone Blank: 33'3;1% No. 40
Liquid Level Marked Liquid Level Marked
Sealed Sealed
Water Blank: Sample No,. Filrter Blank: Sample No.
Liquid Level Marked Sealed
Sample Disposition
Carrier Date Shipped:
Remarks:
Date of laboratory custody Seal(s) broken by
Personnel accepting custody Date broken
Remarks:

E-213 '



E3P-F-4 -4 MIDWEST RESEARCH INSTITUTE
Run No. PARTICULATE CLEAN-UP AND ANALYSIS
Date ,p FIELD ANALYSIS. Performed by

Impinger Sequence

2 3 4 5 6

Impinger Type*

Final Volume**

Initial Volume**

Difference

* § = Greenburg-Smith standard, M = medified, O = Other
** |ndicate value and units (ml or gm)

MRI LAB ANALYSIS

%&% Filter Final Weight | Tare Weight |Sample |Perforrned
No. No. Code (gm) _(gm) Volume (m | Date |
1
2
3
4
2l 5 |86.9%H LIRS 1436250
40 6 [0,90%87|0,28CCO
-]
-]
7
8
9
40 10 | Gl dersi (LY 108
Comments: Codes

O V00N UG AW —

Ether-chloroform extraction of impinger water

Impinger water residue

Impingers and back half of filter, acefone wash

Dry probe and cyclone catch (generally no data)

Probe, cyclone, flask and front half of filter, acetone wash
Filter

Ether blank

Chloroform blank

Water blank

Acetone blank

MRI-Form P10 (10/72)
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MIDWEST RESEARCH INSTITUTE

‘Particle Sizing =~ Brinks

RUN 5 /- 7’-?/.-/

MRI Project Number 1?/3?/' £ (7-?)

Field Dates
Plant PYi12 e
Sampling Locafion o owpweza. &5 Laulet
Sampling Date D =20 -RO
FIELD CREW
Crew Chief (s éé
“ Testing Engineer | S Fy é@

2

3
Engr. Technician 1

2

3
Lab Technician ] \A) «J)J\IMJ

2

3
Process Engineer |

2
Other 1

2
MRI ~ Form PO (10/72)

E=-216



BRINKS DATA SHEET

TEST NO. /ESP -r-(-1 pate_ /O 50 ~-Za
: - Sawple foz-zf—
Flue Gas Temperature Gl 2 °F _ i ( )\ -f
Static PfeSSure. - y?i "' Ho0 V Lé | 2
Barometric Pressure gj,/ 7 " Hg S : _ - \—- IR N
Sample Time min \ —
Probe Tip Diameter ’ /0# “ 3 . ( f(
Velocity at Samplé Point /L// 0 FPS = —
Sample Rate A 106 cm Schematic of Traverse Point Layout
A?s = 09 . with Dimensions
Prtat DPy = .,085 «C (436 Elter Set- RY
Gas Composition —_—
co, : N,
0y - Hy0 é %
co
Md = 3440 Oreheal” Staried — 345
SAMPLING LOG '
AP Manometer (in. Hg) Do _ Orys
T_IME Desired Actual ' 7’5% Comments | 107
(792 || aus 265 66| Srer |
(Y4Y 3 / o, 657 V9 - 060
14¢y | Tees 4 i
(94S~ | Ao |67 7=
1146 / .65 67\ S7pP R |
\

E-217



l 1SOKINETLC PERFORMANCE WORKSHEET
Plant ' P‘Q‘Z.cu— pate /O-30 -§o
l Sampling Location ' Initial
Test Number ES/’——I-— = 4
l_ Isokinetic equation:
g 1= 1,039(Tsavg+460)(Vmstd)
l Vs(e)(Ps)(Mf)(Dnz)
' Average stack temperature, °F TS,y
. 8 613
Meter volume (std), 17.64(Vm) (pm-Aﬁyﬁ Fo 2947\ ya, |
I 13.6 Vi =, 231 1229
Tm+460 T = 46,4
l Mole fraction dry gas, 100-% H»0 Mf
100 |77
' Molecular wt. dry stack gas, lb/lb-mole Md :
(%COy x 0.46) + (%05 x 0.32) + (%Np + %CO x 0.28) 2.9
' Molecular wt. stack gas, lb/lb-mole Ms
l (Md) (ME) + 18(1 - Mf) 80,60
Static pressure in stack, absolute, in. Hg Ps
l (Pb) + (0.074 x stack gage pressure, in H20) :?‘?ﬁ/‘/
. Stack velocity, fpm Vs
Ts+460 - 7
' 5,128.8 (Cp)(\/APsavg) Psxils 157/
0357 _ -
' Total sample time, minutes Q ‘(
Nozzle diameter, inches Dn N | &
l 1,039 (613 + 460) (1 ARZ ) % 1
l WZ210( if_ )& 7,4 (.94 Y [152) l%‘é
l E-218



dn °231IM

sysiyeuy qeT

92315 sysd1euy o3 jusudiyg

2881035 puer Builyowrd

Mouest) urexl

A1quessesyg uyeal

N\\V:\M o7 7 0R-cg-0/ 2319

dnues]) 03 ulexl jo Jxodsusa]

13430
JNﬂ,\\“.Nr\\ﬁ ueIOTUYDR]L 193K
Z770S ‘ ugToTUYDD] 2qoid m
944 |°3- 05-0/7 But{dueg &
~ ZAN/
sxyaeWAY 1ouuosisg awy] 238Q jse]

2 P atdweg uy (s)jueinyiod

\UJ.N..(\W.Q IoquUMy uny 3Is9]
.\.U\ 27 D\‘mﬂ\ UOTIBDTJTIUSPT 22anesg

\N\& v 7 NN R uv 1aquny 322(0ag

- 907 ONITANVH ITdIWVS




MIDWEST RESEARCH INSTITUTE

. ‘Particle S8izing - Brinks

RUN S5-I - [—3

MRI Project Number 439/~ A(23)

Field Dates
Plant PRz e
Sampling Location "
Sampling Date - RO
. FIELD CREW
Crew Chief Cag
Testing Engineer | S7q L2
2
3
Engr, Technician
2
3
Lab Technician 1 Wa,//(/,u
2
3
Process Engineer 1
2
Other ]
2

MRI - Form PO (10/72)

E-220
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BRINKS DATA SHEET

st No.___ XA ~T -1 =3 DATE /O ~2 8 -FO
Filter Sel”% /é |
Flue Gas Temperature _é_.?:é’ °F ___‘ . "’ \_I_
Statie Pfessure "’.33 " HoO
Barometric Pressure ‘a,?; L7 " Hg A
Sample Time A/ min "- - N
Probe Tip Diameter’ /S 3 ;f \ Y
. - -
Velocity at Sample Point /Oé._s' FPS Smrrle /"L Fyp=
Sample Rate .0¥0 CFM Schematic of Traverse Point Layout
APs s = 1O "/79 with Dimensions
Piled D0 = ,055 "0 of (607
- Gas Composition
002 Nz
2 no &
Cco
Frelice? Sovw7— 1544
SAMPLING LOG '
AP Manometer (in. Hg) Viny _ D”)’
TIME | Desired Actual ‘ ;‘:if:f‘ Comments /j?
[6/6 A £3 78 |Ste | O
L6417 (i3 73 WelZe,
ViTh: (3 /3 l.o73
(61T /.3 73 19
/630 [ 78 | Stp_ |52
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ISOKINETIC PERFURMANCE WORKSHEET

Plant o P\sz_ey\ pate [O-RART- Yo
Sampling Location ZSP Lalzl Initial RCS
Test Number 5P -L—-1-73

Isokinetic equation:

% 1= >
Vvs(0)(Ps) (ML) (Dn<)
Average stack temperature, °F Ts,y .
E K3
Meter volume (std), 17.64(Vm) (PM%’E Pb=2737 Vo, g |
l 13.6 Tm= 77 (4e
Trrt4 60 Vier =452 '
l Mole fraction dry gas, 100-% H)0 ME
100 7Y
l Molecular wt. dry stack gas, lb/lb-mole Md _
(%0, x 0.44) + (%05 x 0.32) + (%lNy + %C0 x 0.28) Bl o
' Molecular wt. stack gas, lb/lb-mole Ms
(Md) (M) + 18(1 - Mf) 3460
I Static pressure in stack, absolute, in., Hg Ps
l (Pb) + (0.074 x stack gage pressure, in H20) ﬂ?,ay
Stack velocity, fpm =,055 Vs
Ts+460 Abs = ///7
l 5,128.8 (_Cp)(\/APsavg) PsxMs
I Total sample time, minutes ' ] b/ _
Nozzle diameter, inches Dn s //5
l 1,039 (635 + 460)(_I4b_ ) % 1
I 1) H ) QLA T4 V(18D /&8'(
I E-222
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MIDWEST RESEARCH INSTITUTE

. ‘Particle Sizing ~ Brinks

RN_ESP-L-1-3
MRI Project Number 47/ ~ L (23)

Field Dates
Plant £
Sampling Location 5
Sampling Date /H—=AF-Fo
FIELD CREW -
Crew Chief _ Coll
Testing Engineer 1 S‘fq/}‘%
2
3
Engr. Technician 1
2
3
Lab Technician 1 M) /-J (@
2
3
Process Engineer |
2
Other 1
2

MRI - Form PO (10/72)
| E-224




BRINKS DATA SHEET

mstvo. ESP -I-/—3 | pare /O ~A¥-&0
Flue Gas Temperature 6@ °F _ ' \ Yo -
(
Static Pressure - 0,38 H20 i \ a
_ )
Barometric Pressure _;‘2‘7-/‘7 " Hg < I —_ —— Y
. ¢ ) '
Sample Time ﬁ/ min 3 s : (7/
Probe Tip Diameter 2 .//6 & \
g Y
€ [oin
Velocity at Sample Point /‘365/ FPS 5amp/ Foint
Sample Rate L03 CFM Schematic of Traverse Point Layout
D05 al Sample Pl = 108 : with Dimensions

[Tt DOFs 4 0F0R = 0,05 “ H«0

Gas Composition

CO2

0, _ o & 7%
co
Md = /40 Frekeet Sravted -

SAMPLING LOG

AP Manometer (in. Hg)
TIME
= Desired

E’fzrf’w

|  Comments V@/'

Karer
Teme.
&4

Actual

EER R.A0 093
0955 | A 2D 147
095 6 \ 3o &7 | Stor |.197

al W W=
_—""'J

E-225



1SOKINETIC PERFORMANCE WORKSHEET

Plant ' P'F; 21‘-{’__ Date o~ AE-Fo
Sampling Location éSf Z.:l [l Initial 2C 5
Test Number L~ - [
l Isokinetic equation:
I vs(8) (Ps) (ME) (Dn?) |
Average stack temperature, °F TS,y
l & lego
93
I Meter volume (std), 17.64(Vm) Qb#i‘%ﬁ R4./9 Vg, 4 ‘
' Thr+460 (87
g4
-
Mole fraction dry gas, 100-% H30 ME
100 | ,71/
[ 1
Molecular wt. dry stack gas, lb/lb-mole Md .
(%GO, x 0.44) + (%05 % 0.32) + (%Ny + %CO x 0.28) JLYs
[ |
Molecular wt., stack gas, lb/lb-mole Ms .
(Md) (ME) + 18(L - Mf) 30.%
1}
Static pressure in stack, absolute, in. Hg Ps )
- (Pb) + (0.074 x stack gage pressure, in H70) R7. 34
_ Stack velocity, fpm Vs
3 T s+460 /077 _
| 5,128.8 (_Cp)(\/APs vg)Vpsxns (565
405a
L Total sample time, minutes 9 ’7’
Nozzle diameter, inches Dn R [/é_-,
r
1,039 (660 + 460)(_ A&7 ) % 1 _
' 107 a9, e 2 A
- 1079y (4 ) @93 GIH ) HE ) 17C.0
.
v;.
E-226
~
o T « ()g T~
2283 |f| X %
I SV R = ¥ ! )
2 )
J ~ ~
a
| 3
| T
I g ,,
° =
I : :
f5] m
g |s = 3
stsl |15 12) (512
Q u
i HEI B HEEE
! < £ Y4 (/)] Q < a
o |9 o ale|m o |m
a | s lalc]o]a
~ |& " o |o]w £
B Flolululd alo g =&
mlelYle e © 9 5 2 =
: = R R R R R R Al B
@ gla (2|8 5 @ Pl B o
2 @ OISR 8 18 ]E
& « ] Flela |82 =
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INFUT DATA FOR FILE ESFIZA4A

TEST DATE - 12-8-80 % HWATER= 6.00
FROJECT & - 4891-L93 4 CAREON DIOXIDE= 20.77
TEST SITE - PFIZER 4 CaREON MONMOXIDE= 0.00
RUN ID - EGF~I~-Z2-4aa) % OXYGEN= 12,13
BRINK IMPACTOR WITH CYCLONE
STACK TEMPERATURE= 6435.0 DEGREES F. SAMPLING TIME= 4.2 MIN.
BAR. FRESSURE= 29.0% INCHES HG FRESSURE DROF= 2+20 INMCHES HG
S5TATIC FRESSURE= -0.38 INCHES H20 SaMPLER TEMF. = 645.0 DEGREES F.
AVE. DELTA P= 0,09 INCHES HZ0 FARTICLE DENS= 1
FITOT CORFF .= +84 METER VOL .= 0.218 CUBRIC FEET
METER TEMP .= 62,0 DEGREES F. DELTA M= 0,00 INCHES HZ0
FROEE DIA.= 0.1146 INCHES
CALCULATED RESULTS
SAMFPLLE VOL.-DRY STD.= 0,214 CU. FT. DRY HMOLECULAR WT,= 31.81
SAMPLE VOL . -HET 5TD.= 0,228 CU. FT, WET MOLECULAR WT.= 30.78
STACK VELOCITY= 1416.8 FT./MIN. # ISOKINETIC= 113.3
NOZZLE VELOCXTY= 1605.7 FT./MIN. SAMFLING RATE-ACTUAL= 0,118 CU. FT/MLN
MASS COLLECTED= 11.202 MG. CYCLONE BLANK= —0.7467 MG.
LOADING= 0.75930 GRAIN/SCF STAGE ELANK= 0.163 MG.
LOADTNG CDRY )= 0.80777 GRAIN/SCF FILTER BLANK= -0.810 MG.
STAGE # CYCLONE 1 2 3 4 3 FILTER
FINAL WT 233,65 421,97 348.1é6 420,467 337,26 413.07 264,72
(MG
TARE WT 227 .97 419.97 346,07 A420.01 336.99 41Z2.52 dLbO.63
(MG
HET WT & 45 1.84 1.93 0.50 011 .39 0.040
(MGY CORRECTED
FRACTION a7+ 90 146.40 17,20 4,44 .96 345 0.00
4 OF TOTAL
CuM. X 57 .55 73.99 21.15 25.99 6,55 100.00 100,00
WITH FILTER
FRACTION 97 .55 14.40 17.20 4,44 0.96 3.40
A WITHOUT FILTER
ClUM. % G37 .38 73,95 ?1.15 P5.59 ?5.,55% 100.00
WITHOUT FILTER
JET VEL. 0 1142 2248 3634 7713 13252
(CM/BEC)
DS8 BIZE 7.00 4,02 2.35 1,58 0.80 0.48 0,48
(MICRONS)
DH/.QGD 0.5177% 0.55807 0.19654 0.024%56 0.11870
(GRATNG/BCF)
GEG MEAN G9.31 3.07 1.93 1.13 0.62 Q.62
CMICROMEG )
FARTICLE 1.2D+07 2.2D+07 1.3D+07 2.7D+06 2.4D+07
COUNT

THE CYCLONE RS0 VALUE I8 ASSUMED TO BE 7 MICRONS,

E-228



MIDWEST RESEARCH INSTITUTE

‘Particle Sizing - Brinks

RUN PsP-1~ 2 - q

MRI Project Number 437%—1\.(‘2 3)

Field Dates
Plant o Ftia er
Sampling Location £ /2 .
Sampling Date JA~B-ReD
' FIELD CREW
Crew Chief . Co éé
Testing Engineer 1 f?f—&d/&é«
' 2

3
Engr. Technician |

2

3
Lab Technician | ;4 / éé‘y

2

3 .
Process Engineer |

2
Other 1

2
MRI - Form PO (10/72)

E-229




BRINKS DATA SHEET

_—_‘--I—-——-——-_
TEST NO. ESP-I-2-4 DATE {2~ &~ Fo
- S .
_ Yew fra, Gafe Valve

Flue Gas Temperature _éé %S °F (1 i1

Static Pressure ~.=57 ' HoO

Barometric Pressure éZ?ldlf' " He l \ .4;;5J

Sample Time 5/. / 7 min - ; ’

Probe Tip Diameter a/idé; :? )

Velocity at Sample Point 17’/7 FPS .

y / Seemplp fornf~
Sample Rate ’ /07 CFM Schematic of Traverse Point Layout
with Dimensions
Afs = ,Ogg az‘ 133}

Gas Composition
co, __R0.77

_ N, £ 7./0

0, [A.(3 0 L %

co O

Md - 315/ Prehect Shuts 1430

SAMPLING LOG

- e 100 I i
(%5 | 2.2 22 6| str |o
[446 [ 2.2 &2 o5y
41 ] 2z [éz 106
/448 | R.2 42 Y
144940 | RN |62\ Srp LAY

\

E-230



ISOKINETIC PERFORMANCE WORKSHEET

Plant ' P‘F{'z__r-r' Date (l-?-—gé

Sampling Location ESP &Lgé Initial K (CS

Test Number Ecp_;-g,i-q

Isokinetic equation:

_ 1,039(Tsaygt460) (Vmgp q)

w1 Vs(G)(Ps)(Mf)(Dnz)

Average stack temperature, °F TS,y
® s
Meter volume (std), 17.64(Vm) Pb+A_H.§.‘..’.E P :-«2.?_’,0)_‘ Vg, g
13.6 =, A8 s ll‘-{
Tm+60 m=ER *
Mole fraction dry gas, 100-% H90 ME .CZL{
100
Molecular wt. dry stack gas, lb/lb-mole Md ‘
(%C0, x 0.44) + (405 x 0.32) + (4N, + %CO x 0.28) 24y
Molecular wt, stack gas, lb/lb-mole Ms
(Md) (Mf) + 18(1 - Mf) 30.63
Static pressure in stack, absolute, in. Hg Ps
(Pb) + (0.074 x stack gage pressure, in H50) 2’ 7‘63
Stack velocity, fpm Vs
Ts+460 /
5,128.8 (Cp)(\/APsavg) PsxMs 128
08¢ ‘
Total sample time, minutes ] AL[]
Nozzle diameter, inches Dn A
1,039 (64l + 460 (24 ) % 1
(4R (Yo7 ) (220D (DY) (Lle ) (&6

E-231




Run No.

MIDWEST RESEARCH INSTITUTE

MRI Project No.

Particle Size Analysis

BRINK Date

Recorded by

Final Weights

ANALYSIS
Tare Weights

By: I9 Date: Dec 9§ 1920

Location: J0B Dite. LAy

Location: =0 STt La®

Ficere Sy B 43

By: I¥Y Date: Nov. 7 1980

——e e

Final Tare Net % of |Cum.%
Paper Weight Weight Weight |Total [of Ttl. | Dp
Stage | No. (gm) (gm) (gm) Weight [Weight | (1)
o |43-¢  [.23365 [ 22197 | 0050e —eA—n
1 Ad| 4197 41997 D010
2 432 |, MBI6 |, 24007 | o020
3 1433 [ ,41067 |,41901 | coouo
4 1 43-4 | 337126 .64 | ooond
5 | 435 |.41307 |,41257 |opoess
Filter | 43F | L 2ZLATL |, 2L50L2  [J0009)
| Total -

Sampling Duration
Fiow Rate (Brink)
Baro. Pressure
Temperature

CONCENTRATION CALCULATION

min

efm

in. Hg

°F

Particulate Concentration

*  \With filter
** Without filter

1 g/m3, actual conditions

hg/m3, standard conditions

(77°F, 29.92 in. Hg)

E-232
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MIDWEST RESEARCH INSTITUTE

RUNgs/- O | -4
MRI Project Number #84 /~ L( 43\
Field Dah;;
Plant FiZov
Sampling Locafion ESP~OuAle T
Sampling Date la-—:’;o..gg
FIELD CREW
Crew Chief @&, ¢ QLB
Testing Engineer 1 m , Hd, nsein
2
3
Engr. Technician 1
2
3
Lab Technmician 1 T u)llkér
2 . favelonts
3 X _Xoh nsov
. Process Engineer 1
2
Other ]
2
MRI - Form PO (10/72)
E-234




'NOMOGRAPH DATA

PLANT P -Fc’ze.v“

DATE 10-30-80

sanpLnG Location E S P-0uHet — l ""'/' | ,

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE, in. H,0 AHg

AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F Tnag, | 5O
PERCENT MOISTURE IN GAS STREAM BY VOLUME % H,0

BAROMETRIC PRESSURE AT METER, in. Hg Pn 129.87
STATIC PRESSURE IN STACK. in. Hg +0.53 24.5 / '
(Pn0.074STACK GAUGE PRESSURE in in. Hy0) P |

PS

RATIO OF STATIC PRESSURE TO METER PRESSURE Pn
AVERAGE STACK TEMPERATURE, °F T

VERAGE STAC Savg Hes5
AVERAGE VELOCITY HEAD, in. H,0 SPavg. | /3
MAXIMUM VELOCITY HEAD. in. H,0 APpax, | —=—

C FACTOR

9%
CALCULATED NOZZLE DIAMETER, in. . L[ O
ACTUAL NOZZLE DI@FIER. m.h . 2 74
REFERENCE Ap. in. Hy0 , Ié S,

EPA (Dur) 234
4§72

E-235




1SOKINETIC SAMPLING WORKSHEET

Plant P‘C’l‘lefr Date 16‘30 - 80

Sampling Location £SP OutleT Initial _MDH

Test Number _ES P— O~ ~¢4

Isokinetic sampling equation:

Vms = _AQFs |
®i =0 Vs + 460
. 460 i f 2
Where: ¢ < 5168 (Tmgy + 460) (Gp) (01) (Mf) (Dn?)

P

Vm; = Volume of the meter per sampling interval, £e3

K = Constant of fixed and assumed parameters,
dimensionless

APs = Velocity head of S pitot, inches H,0

Ts = Stack temperature, °F

Assumed average meter temperature, °F Tmavg

50
Pitot coefficient Cp . 94
Sampling time interval, minutes 0i 3
Mole fraction dry gas _ M£ ‘qy
Nozzle diameter, inches Dn .37‘/
Barometric pressure, inches Hg Pb ,;2.?.‘-{7
5.168 (S0 + 460) (I (3 ) % (37 K 1b0.€7

’
VEHT7

E-236
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1SOKINETLC PERFORMANCE WORKSHEET

. 2
Plant fP-Pt:Ze,Y‘ Date /a-ia—fo

Sampling Location _Zs/- Pt Initial £C

Test Number E§ -~ — "‘L/

Isokinetic equation:

_1,039(Ts5yg+460) (Vmged)

’ Vs(8) (Ps)(M£) (Dn?)
Average stack temperature, °F TsElvg %,77‘2
# oo L
Meter volume (std), 17.64(Vm) pm—%ﬂ) e Vg, g
- {/M 4 .
Tmﬂ'll60 '20*47 '201??(
Lo tHbo o 5733
Mole fraction dry gas, 100-% H90 Tk = 4,35 ME
100 . 756
Molecular wt. dry stack gas, lb/lb-mole Md
(%C0p x 0.44) + (%0, x 0.32) + (%Ny + %CO x 0.28) 3/‘/;/
Molecular wt. stack gas, lb/lb-mole Ms
(Md) (Mf) + 18(1 - Mf) 2 _fé
[}
Static pressure in stack, absolute, in. Hg Ps.
(Pb) + (0,074 x stack gage pressure, in H20) : lq,j’[
AN
P=,
Stack velocity, fpm ‘: g2 Vs
T5+460 N 5 742
5,128.8 (Cp)(\/APsavg) PsxMs /
Total sample time, minutes 4] 30
Nozzle diameter, inches Dn ‘3717/
1,039 (_477.2 + 460)(_20.8% ) % 1
U 22)zo_ ) (22.50) (7% ) (374 2) - V2
E-238




PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant /QQ.'z}eA_a

Run No. ESP""O"'/—L!'

Sample Locatiod E5 A

Sample Date LB~ B o D

Sample Box No. /2

Recovery Date

Cleanup Person

Sample Type ﬂa. =3
Filter No,. S0
Sample No.

Sample Material Description

MOISTURE AND/OR SAMPLE

SILICA GEL

|
Impinger Sequence 1 2 3 4 5 |
Impinger Typed/ # <, l
Impinger Solution _tho L0 /)H I
Final Volume (we)2/  jjz [Ip / €67 00
Initial Volume (wt)E/ LoD (oo ~ l 66[ 03’0
Net Volume (wt.)P./ [ LL Vo) / l
Sample No.(s) - I Silica Gel
Combined impinger contents, Sample No. Color
Liquid Level Marked Container(s) Sealed l
Description of Impinger Solution
Total Moisture, gm 2l D,
a/ 5 = Greenburg-Smith standard, M = Modified, Q0 = Other
b/ 1Indicate value in units, ml or gn
RECOVERED SAMFPLE

Benrer
Probe Rinse: Sampde No,. Dry Catch: Sample No,.

Liquid Level Marked Description

Sealed Sealed

Impinger Rinse: Sample No.

Liquid Level Marked
Sealed

Water Blamk: Sample No.

Liquid Level Marked
Sample Disposition

38
Acetone Blank: m;ie No. QO

Liquid Level Marked
Sealed

Filter Blank: Sample No.

Sealed

Carrier

Date Shipped:

Remarks:

Date of laboratory custody

Seal(s) broken by

Personnel accepting custody

Date broken

Remarks:

E-239
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MIDWEST RESEARCH INSTITUTE

Particle Sizing - Andersen

RUN_E S~ -~ [

MRI Project Number ¢85~
Field Dates . /9/5. 5/ ¢
Plant T2 =2 Pl
Sampling Location  Z=o __ 77
Sampling Date  , 0/, o /46

o

FIELD CREW

Crew Chief ;(‘jf-«,@/:ﬁ '
Testing Engineer 1 M%'/

5 .

3
Engr. Technician 1

2

3
Lab Technician ! \/\) .J“ut/

2

3
Process Engineer 1

-2

Qther 1

2

/ ﬂ// //A -
MRI - Form PO (10/72)
E~241




ANDERSEN SAMPLING CALCULATIONS

Plant ?J/ EE&
Sampling Location _ & S /2 PR s
Test No. FSFP— O —1—|

Date /0/&3’/?0

Initial ’ 2){(/“? z/

vVelocity head at sampling location, in. H20 APs
of
Stack temperature at sample point, °F Ts 9/?0
Barometric pressure, in. Hg Pb ;9420
BPI e T
Static pressure in stack, in. Hg Ps )

(Pb) + (0.074 x gage pressure, in. H20) 2.2 ;
Percent moisture in gas stream by volume % H9O é ,O
Mole fraction, dry gas 100 - % H20 ME

100 gi/
- P
Molecular wt. dry stack gas, lb/lb-mole Md 3} 3
(79 CO2 X 0.44) + (7: 02 X 0.32) -+ (% N2 + % CO x 0.28) *
Molecular wt. stack gas, lb/lb-mole Ms 30.57

(Md) (M£) + 18(1 - Mf) Sl
Stack velocity, fpm Vs .

[Ts + 460 J6 62

5,128.8 (Cp) (VAPS) Ps x Ms M2
Calculated nozzle diameter, in. D, s 2

FS/VS c '%9:-

24 ™ , where Fs = 0.5 to 0.75 ft’.3/min rg.a—ﬁ’

Actual nozzle diameter, in. D,
a L3330
Assumed meter temperature, °F Tm 50
Isokinetic sample rate,_stack conditioms, ft3/min Fs
Dn

Vs (0,00694) (‘n’)(_a)

2 , 986
Calculated meter flow rate, ft3/rnin Fm

Tmrt460 Ps
Fs (Ts+460) (Pb) (M)

/L{qg

E=-242
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ISOKINETIC PERFORMANCE WORKSHEET

Plant ﬂﬁ/ ZZR. ' Date 1025 -~ ¥O

Sampling Location S5 P ot LA Initial i
Test Number & S#~&-/-/ _ ?, I

Isokinetic equation:

_ 1,039(Tsayg++60) (Vmgy 4)

E=-244

%I i
l vs(8) (Ps)(Mf) (Dn“)
l Average stack temperature, °F TSavg 76
Meter volume (std), 17.64(Vm) (PH%) _ Vg, g
I 13,6
Tm+-460 '714?
I Mole fraction dry gas, 100-% Hy0 ME
100 ' 3 , (]9/
' Molecular wt, dry stack gas, lb/lb-mole Md 3
(%COy x 0.44) + (%05 x 0.32) + (%Ny + %CO x 0.28) 3.37
I Molecular wt. stack gas, lb/lb-mole Ms 30,67
l .(Md) (Mf) + 18(1 - Mf)
Static pressure in stack, absolute, in. Hg Ps
' (Pb) + (0.074 x stack gage pressure, in H0) 99'93
' Stack velocity, fpm Vs )
Ts+460 Jeea
' 5,128.8 (Cp) (VAFS, ) VPsuts
I Total sample time, minutes ) .‘uﬁf/syb
f
Nozzle diameter, inches Dn - 3346
I 1,039 ( iné + 460) (). fﬁg ) % I /0/.4::?
l (1662) (M )QA.23 (99 (.3302)



ANDERSEN PARTICLE a}Z€;ANALYSIS
7, : v
ES‘PO‘-[HI (L) _ THolieR St

——
Test No. £5/°=4J-/-/ Final Weights

Tare Weights

Date ypy- o F- f2 By 3.V Date j0-23-30 By I,V. _ Date ip-11-30
Time

|

Location _gs# - o tled”

Location QOw v -Lng

Location Qw it \ad

Final Tare Samplé %z of Cumulative
Stage | Filter wt wt wt total %z of total Dp
No. No. (mg) (mg) (mg)i/ wee/ wtl L
0 43919 [435.1 | 3.38
1 444 .83 [434.37 1.2
2 4711.22[456.24| 20,98
3 483 B4[452,35| 15,49
4 4L1.33(44C0\3 | 27,20
> 4L .49 (44121 190
6 461.09] 46| 4,47
7 462.59[459,63] 2.40
F 475,20] 464,29 5.44
Total with filter
Total without filter
Note: Andersen flow rate =

a/ Includes blank correction.

b/ Value used for calculationms.

on second line for each stage.

E-245

¢/ Calculations based on total sample weight with filter are entered on first
line; calculations based on total sample weight without filter are entered
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MIDWEST RESEARCH INSTITUTE

Particle Sizing - Andersen

RUNZ8P ~0) - - 8-
MRI Project Number 4/£4 [~ LA3)
Field Dates o~

Plant PR er e
Sampling Tocafion ~ .8 0. X =S
Sampling Date |~ /0 < /o

’ {

. FIELD CREW
Crew Chief ‘9é M\
Testing Engineer 1 AO[,..,_‘ 7 M
2 v \J -
3
Engr. Technician 1
2
3
Lab Technician | M)J/(g/
2
3
Process Engineer 1
-2
Other 1
2

MR! - Form PO (10/72)
E-247




ANDERSEN SAMPLING CALCULATIONS

71‘"/2.'22

Plant _
Samp ling Location cvtel =2 ESP
Test No. ZSpP -S> ~—-1—1|

Date ,g.z Q/ 2o

Initial

rF A

g

Velocity head at sampling location, in. H20 APs d//
Stack temperature at sample point, °F Ts zzl?é'
Barometric pressure, in. Hg Pb 29, ;??
Static pressure in stack, in. Hg' Ps
(Pb) + (0.074 x gage pressure, in. Hp0) 5. 3
Percent moisture in gas stream by volume % Hp0 é@%
Mole fraction, dry gas 100 - % H20 ME ]
100 ) 97/
Molecular wt. dry stack gas, lb/lb-mole Md
(% €Oy x 0.44) + (% 0p x 0.32) + (% Ny + % CO x 0.28) 357
Molecular wt. stack gas, lb/lb-mole Ms
(Md) (M£) + 18(1 - Mf) _35 57
Stack velocity, fpm Vs
;Ts + 460
5,128.8 (Cp) (VAPS) Ps X Ms 19 l
Calculated neozzle diameter, in. Dy,
Fs/Vs _ ¢
24 ™ , where Fs = 0.5 to 0.75 ft3/min .A95
Actual nozzle diameter, in. D,
2 - 330
Assumed meter temperature, °F T ’-)8 '
1sokinetic sample rate,_stack conditioms, ft3/min Fs
Dn 6‘7.3
Vs (0.00694) (m) _._2_3) 0
Calculated meter flow rate, ft3/min Fm , %c3¢?

Trt+460 Ps
Fs (1:54-460) (Pb) (M£)

E-248
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ISOKINETIC PERFORMANCE WORKSHEET

Plant ﬁﬁ, TR P Date (ﬁ/ﬂ/f‘; y

Sampling Location _;’5/7 W Initial
Test Number é._sp-d"’/"/

Isokinetic equation:

_ 1 ,039(Tsavg+-’+60) (vmsgd)

% 1=
vs(8)(Ps)(ME) (Dn“)
Average stack temperature, °F Tsavg y@
Meter volume (std), 17.64(vm)(Pbiiiiavg) of= 603 Vmg, g
13.6 Py 29,28 > LS

Tm+460 '
Mole fraction dry gas, 100-% H30 ME

100 q(/
Molecular wt. dry stack gas, lb/lb-mole Md

(%0, x 0.46) + (%0, x 0.32) + (%Ny + %CO x 0.28) _1

/37

Molecular wt. stack gas, lb/lb-mole Ms
(Md) (ME) + 18(1 - Mf) 305-7
i
Static pressure in stack, absolute, in. Hg Ps

(Pb) + (0.074 x stack gage pressure, in H0) &43/

Stack velocity, fpm Vs
Ts+460 _

5,128.8 (Cp)(\/APsavg) PsxMs /517/
Total sample time, minutes 0 *
Nozzle diameter, inches Dn . 330
1,039 (496 +460)(_2, 68 ) % 1 577
(DD L) @asy 56 330D

NP o [
[= 4 et | ,
E-250
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MIDWEST RESEARCH INSTITUTE

Particle S§izing - Andersen

®

RUINZ<sp-p— | -2

MRI Project Number iy
Field Dates /5 5 /50
Plant AL Zze_

Sampling Location_= 5.2 porr =7,
Sampling Date /5 >/

. FIELD CREW
Crew Chief 5’ 6{9 £33 |

Testing Engineer LM/A*‘;«&/
2
3

Engr. Technician 1 -2,/ /%ZM
2 ' ‘

Lab Technician ]J'—’-#Zj/f//é;.-p

T YAy <
3 —— B losy o5

Process Engineer | g
2

Other 1 =0,

W&W@)

N/

MRI = Form PO (10/72) £-952




/
ANDERSEN SAMPLING CALCULATIONS
Plant P?Cl Z2ER . Date %A SO ~LE]- 50
Sampling Location &0 /3~ /=~ 2 Initial Z¢/.
Test No. 0, Mé/
Velocity head at sampling location, in. H20 APs //
Stack temperature at sample point, °F Ts JOO
Barometric pressure, in. Hg Pb 3(”32
Static pressure in stack, in. Hg Ps
(Pb) + (0,074 x gage pressure, in. H50) 27 35
Percent moisture in gas stream by volume % H9O '740
Mole fraction, dry gas M Mi
: 100 ‘93
Molecular wt. dry stack gas, lb/lb-mole Md 3. 37’
% C0n % 0.484) + (%4 0p 2 0.32) + (% Ny + % CO 0.28
( 2/:‘,?‘([) (,i?%f ) ( 2 X )
Molecular wt. stack gas, lb/lb-mole Ms _3(,.75
(Md) (Mf) + 18(1 - Mf)
Stack velocity, fpm Vs !a ?_*.
\fb‘ ,Ts + 460 ]
Y 5,128.8 (Cp) (\/APS) Ps x Ms /37@
I¥IE .
Calculated nozzle diameter, in. 7l FS D,
Fs/Vs ¢ _,3/’
24 T , where Fs = 0.5 to 0,75 ft3/min a
Actual nozzle diameter, in. D,
= |, 373
Assumed meter temperature, °F Tm 6 O
Isokinetic sample rate,_stack conditions, ft3/min Fs ﬂ;@g/
Dn
Vs (0.0069%) (n)(_..é.)
2 , 749
Calculated meter flow rate, ft3/min Fm ,557
Tmt460 Ps
Fs (Ts+460) (Pb)/ (ME)

1001
E-253
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l ISOKINETIC PERFORMANGE WORKSHEET
Plant AL, 2z& Date [0-R£-82C/
Sampling Location _ &"S /4 ot o Initial D. St
Test Number /=52 ~0~—{(~ 2. !
l Isokinetic equation:
v 1= 1,039(Tsavgi-460)(Vrnstd)
l vs(0) (Ps) (M) (Dn?) S16.5
' Average stack temperature, °F - Tsgy :
& oo
' Meter volume (std), 17.64(Vm) (PHAlgl—a;E) Vi, q
- o %
Tm+460 5.8
' Mole fraction dry gas, 100-% H0 ME
100 1?3
l Molecular wt. dry stack gas, lb/lb-mole Md
(%C05 x 0.44) + (%05 x 0.32) + (%N + %C0 x 0.28) 3/. 3 -
I Molecular wt, stack gas, lb/lb-mole Ms
l (Md) (M) + 18(1 - Mf) 3@,75'/
Static pressure in stack, absolute, in. Hg Ps
(Pb) + (0.074 x stack gage pressure, in H0) Zﬁ 35
| 5
' Stack velocity, fpm Vs
Ts+460
l 5,128.8 (Cp) (VAPS,yq) Y Psuts / 27/
' Total sample time, minutes 2] /5'
Nozzle diameter, inches Dn p 333
l 1,039 ( g'@ D+ 460) ( 5‘903 ) % 1 ' i
i GasD (/5 @131.73) (7737 /9639
l E-255
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MIDWEST RESEARCH INSTITUTE

Particle Sizing - Andersen

N g - 4]

MRI Project Number </F2/_ /757
Field Dates

Plant &7 22z
Sempling Location =2 5 A7 A
Sampling Date 7777

. FIELD CREW
Crew Chief 4 ;éé
Testing Engineer 1 QM
2
3
Engr. Technician 1
2 A»'Q'//
5 y/’Q
Lab Technician | }(/Q,Z(@/ h)/w-lk
2
3
Process Engineer 1
2
Other I
2
MRI = Form PO (10/72)
E-257




ANDERSEN SAMPLING CALCULATIQNS

Plant tgfg ~t Date //-"?/—'ﬁ
Sampling cation ,t_;'ﬁ/.- g_._//_é,/ Initial Yod A
Test No. zfifL{p-é/;ﬁf
Velocity head at sampling location, in. H20 APs ‘/é
Stack temperature at sample point, °F Ts ¢42§/
Barometric pressure, in. Hg Pb ,22&223
Static pressure in stack, in. Hg' Ps ﬁ ﬂé
(Pb) + (0.074 x gage pressure, in, Hzo)é‘_ 4.52 ‘
Percent moisture in gas stream by volume % HpQ éé
Mole fraction, dry gas EQE_;_E_EQE ME
100 . ?/
Molecular wt. dry stack gas, lb/lb-mole Md 5/
(% GO, x 0.44) + (% Oy x 0.32) + (% Ny + % CO x 0.28) e
Molecular wt. stack gas, lb/lb-mole Ms
(Md) (ME) + 18(1l - Mf) 245.36
Stack velocity, fpm @r =.7v Vs
_ fTs + 460 /g_g'/—/
5,128.8 (Cp) (\/APS) Ps x Ms
Calculated nozzle diameter, in. Fez. 7! D,
Fs/Vs .Jhéfl
24V , where Fs = 0.5 to 0.75 ft>/min
Actual nozzle diameter, in. Dna . )70
Assumed meter temperature, °F Tm 457
Isokinetic sample rate, stack conditioms, ft3/min Fs i
Dn
vs (0,00694 (ﬁ)(__i
) 2 ‘ 737
Calculated meter flow rate, ft3/min Fm

Turt+460 Ps
Fs (Ts—l—~’+60) (Pb) (M£)

E-258
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ISOKINETIC PERFORMANCE WORKSHEET

Plant RP ‘2 e Date L/ -4-FO
Sampling Locdrion _4azpf- O  Fed" Initial /¢
Test Number ELP. -

Isokinetic equation:

1 ,039(Tsavg+460) (Vg 4)

%H 1= >
Vs(0)(Ps)(Mf) (Dn*)
Average stack temperature, °F ’l'st._wg #ff/
Meter volume (std), 17.64(Vm)(P M) 8= 412 Vmg, 4
- 3.6 b= 702 2,057
Tur+4 60 Vi = 2. L5
Imtlles = §72. 3
Mole fraction dry gas, 100-% H90 o > 6((“#5"'”““) Mf 094
100 ad
Molecular wt. dry sutack gas, lbllbo-mole . Md '5/’“-)‘ 210
(%C0, x 0.44) + (%05 x 0,32) + (%Ny + %CO x 0.28) g
Molecular wt. stack gas, lb/lb-mole Ms ! 5
. D- s
(Md) (M) + 18(1 - Mf) 303 ﬁf
Static pressure in stack, absolute, in. Hg g0 5% Ps
(Pb) + (0.074 x stack gage pressure, in H20) ?—q'oé 29.0¢
Stack velocity, fpm Y Vs
Is+400 Q= .57 (792 | Lo
5,128.8 (Cp)(\/APsavg) PsxMs
Total sample time, minutes e 6 4
Nozzle diameter, inches Dn o071 .27
1,030 (M4 94 +460)(_ 215/ ) %1 99.¢ | 4
] 2
792 ( 6 Y(X9-06 (*Q¢4)(+ 11 2)

E-260
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INFUT DATA FOR FILE ESP0O44}

TEST DATE - 11/05/80 Z WATER= 3.48
PROJECT # - 4891-L%3 4 CAREBON DIOXIDE= 17.00
TEST SITE - FFILZER # CAREDON MONOXIDE= 0.00
RUN ID -~ ESP-0-4-4-(4) % OXYGEN= 11.83

ANDERSEN ITHMFACTOR WITH CYCLONE

STACK TEMPERATURE= 49%.0 DEGREES F. SAMFLING TIME= 6.0 MIN.

BaR. PRESSURE= 29.20 INCHES HG FRESSURE DROP= 0,00 INCHES HG
STATIC FRESSURE= —0.52 INCHES H2Z0D SAMFLER TEMF. =

AVE. DELTA F= 0,13 INCHES HZO0 FARTICLE DENS= 1

FITOT COEFF.= +84 METER VOL.= 2,130 CUBIC FEET
METER TEMP.= w3+5 DEGREES F. DELTA H= 0.37 INCHES HZO0
PROEBE DIA.= 0,270 INCHES

495.0 DEGREES F.
|

CALCULATED RESULTS

SAMPLLE VOL,-DRY 5TD.= £2.139 CU. FT. DRY MOLECUILLAR MWT.= 31.19

SAMPLE VOL.-WET 8TD.= 2.220 CU. FT+ WET MOLECULAR WT.= 30.71

STACK VELOCITY= 1404.1 FT./MIN. X TISOKINETIC= 107.7

NOZZLLE VELOCITY= 1727.8 FT./MIN, SAMFLING RATE-ACTUAL= 0.4687 CU. FT/MIN
HASS COLLECTED= 4.450 MG. CYCLONE ELANK=s 0.035 MG.
LOADING= 0,03093 GRAIN/SCF STAGE EBELANK= ~0,130 MG.
LOADING (DRY) = 0.03211 GRAIN/SCF FILTER ELAMNK= 0.025 MG.

RATE FOR 13 MICRON CYCLONE CUTOFF= 0.741 CU. FT/MIN

STAGE 4 CYCLONE 0 1 2 3 4 5 6 7  FILTER

FINAL WT 491,89 413,14 439,60 445,14 444,71 H48.68 455,75 H9.46 4.7 505
(M) .

TARE WT 487,50 413,25 440,18 445,55 445,14 449,12 456,26 449,98 455,23 556,97
(HG)

NET WT . 43 0,04 000 0,00 0,00 0,00 0,00 0,00 0,00 0,05
(HG) CORRECTED

FRACTION 97.87 0,90 0,00 0,00 0,00 0,06 0,00 0,00 0.00 1,23
% OF TOTAL

Clit, % 97.87 98,77 987 987 9BJT  98J7 9877 9877 98,77 100,00
WITH FILTER

FRACTION 99,09 0,91 0.0 0,00 0,00 0,00 0,00 0,00 0,00

% WITHIUT FILTER

CUM, % 99.09 100,00 100,00 100,00 100.00 100,00 100,08 100,00 100,00

WITHOUT FILTER

JET VEL, 0 53 9 15 272 484 170 AuB 42
(CH/SEC)

D50 SIZE 15,73 1473 947 620 420 2.6 130 0,78 0,51 <0.5t
(HICRONG)

D{/DLOGD 0.00977 0,00000 0,00600 0.00000 0.00009 0.00000 0.00000 0.00000
(GRATNG/SCF)

CED MEAN 15.22 10,62 75 S0 33 L7 101 0,43 <0.43
(HICRONS) _

PARTICLE 790404 0.00+00 0,00+00 0,00+00 0,00+00 0,00+00 0.0D+00 0.00+00

COLNT

THE D30 VALUE SHOWN FOR THE CYCLONE IS AN ESTIMATE ASSUMING THE (-.43) POWER OF FLOW RATE OF SRI CYCLOME I.

E-262
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MIDWEST RESEARCH INSTITUTE

Particle Sizing - Andersen

i

RUN giz_a,fl.%’ -
) . / ﬁy
MRI Project Number &/¢%/~/ 72 7

Field Dates

Plant . & s
- Sampling Ufcation gz - g, A/ F
Sampling Date  ,, — —-7> -

FIELD CREW

Crew Chief G%

Testing Engineer

Engr. Technician

Lab Technician ]_Mf/
2
3

Process Engineer 1
2

Qther

MRI - Form PO (10/72)
E-263




ANDERSEN SAMPLING CALCULATIQNS

Plant ﬁQ‘?ﬂ) Date /- 5D

Samp ling Locatli.o _ﬁ/—- i L Initial £

Test No. Esp- 8 - ‘/-‘{\/‘2)_/14-“4/

Velocity head at sampling location, in. H20 APs /3

Stack temperature at sample point, °F Ts #ﬁf"
Barometric pressure, in. Hg Pb sz,
Static pressure in stack, in. Hg' Ps

(Pb) + (0.074 x gage pressure, im. H20) 2. .52

2916

Percent moisture in gas stream by volume % H90 é
Mole fraction, dry gas w ME
100 ‘ ??/

Molecular ‘wt. dry stack gas, lb/lb-mole Md

(% GOy x 0.44) + (% 0y x 0.32) + (% Ny + % CO x 0.28) g2
Molecular wt. stack gas, lb/lb-mole Ms

(Md) (Mf) + 18(1 - Mf) 25 53
Stack velocity, fpm o Vs

s 4+ 460

5,128.8 (Cp) (\/APS) V;s : Ms /64/
Calculated nozzle diameter, in. 2 Dnc

2% 'F'E}/FE, where Fs = 0.5 to 0.75 ft°/min 12§06
Actual nozzle diameter, in. D“a _“27
Assumed meter temperature, °F Tm 40
Isokinetic sample rate,_stack conditions, ft3/min Fs

Vs (0.00694) (n)(.D;‘_a) ‘[é/
Calculated meter flow rate, ft3/min Frn

Tmis60\ /Ps
Fs (Ts+460) (Pb) (ME)
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ISOKINETIC PERFORMANCE WORKSHEET

Plant f e Date __//-s —f2
Sampling Location i e f), f A Initial L0C.
Test Number Egpf- p.H-f
Isokinetic equation:
Vs(8)(Ps) (M) (Dn?)
(=] |
Average stack temperature, °F Tsavg %
Meter volume (std), 17.64(Vm) (pmm*_ava) %’j’ ;’"1 Vmg, g
13.6 /gl W3 ) 139
Tm+460 2.1
Tm r o= 5735
Mole fraction dry gas, 100-% H,0 AsStare® 60 Mf
| 100 74
Molecular wt, dry stack gas, lb/lb-mole Md
(%COZ x 0,44) + (%02 x 0,32) + (%Nz + %G00 x 0.28) 3‘2’
Molecular wt. stack gas, lb/lb-mole Ms _ /
(Md) (Mf) + 18(1 - Mf) 30.Y
Static pressure in stack, absolute, in. Hg Ps
(Pb) + (0.074 x stack gage pressure, in H20) 2?. /6
Az ~.52
Stack velocity, fpm é?p__ ';‘3 Vs
Ts+460 £ ?
5,128.8 (Cp) (VAPS, ) ¥ Pusats /6!
Total sample time, minutes 0 é
Nozzle diameter, inches Dn "27
1,036 (__ ¥#%5 + 460)(_2./39 ) % 1
(61 £ )2226) (37 ) (a7 D) /09.3
E-266




a/ Includes blank correction,

b/ Value used for calculatioms.

on second line for each stage.
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. ANDERSEN PARTICLE SIZE ANALYSIS
l FLTeR Suvi H 219
. Test No. <& 54/ 2) Final Weights Tare Weights
Date y. qedm By Date i-1-%2 By Date 1©-2\°%0
' Time Locaton On Si7e Lad Location Dn $i1% Lan
Location Q,._:t ) ﬂ// :
' fags. 49189 491.50  4.39
' Final Tare Sample % of Cumulative
Stage Filter wt wt wt total % of total Dp
' No. No. (mg) (mg) (mg)f‘./ wtE: wtt p
m o |a2g-o |44 |4na5]-0.1
11 3% |43%940[ 4409 | -0.59
' 2 22 [445.14 | 445,55 - 0.4\
| 31 28-3 | 44471 445.14] - 0,43
b1 2%-4 |44R.0%[ 44942 | -0.44
. > 295 [455.15 [ 45L.20| - 0.5
E 6 | 28k |449406( 44948 -0.51
7 28-7 [454.15 | 455,13 - 0,48
F 2% F | 551.05 55491 ©.0%
Total with filter
Total without filter
Note: Ander_sen flow rate =

¢/ Calculations based on total sample weight with filter are entered on first
line; calculations based on total sample weight without filter are entered
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INPUT DATA FOR FILE DC141
TEST DATE - 12-3-80
FROJECT # —~ 4891-L93

TEST SITE - PFIZER

NN

'
"
|

WATER=
CAREON DIODXIDE=
CAREBON MONODXIDE=

= RUN ID - DC-1-4-(1) % OXYGEN=

ANDERSEN IMPACTOR WITH CYCLONE

=

~ STACK TEMPERATURE= 30,0 DEGREES F. SAMPLING TIME=
BAR. PRESSURE= 29.+.73 INCHES HG FRESSURE DROF=
/}STATIC FRESSURE= ~7 .65 INCHES HZ0 SAMFLER TEMF.
AVE. DELTA P= 1.30 INCHES HZ0 PARTICLE DENS=
aa PITOT COEFF.= + 84 METER VOL.=
N HMETER TEMP.= 32.4 DEGREES F. DELTA H=
FPROEE DIA,= 0,113 INCHES

CALCULATED RESULTS

12.0 MINM.
0,00 INCHES
30.0 DEGREES
1
2.252 CUpIiC
0.10 INCHES

1.00
0.00
0.00
21.00

HG
Fe

FEET
HZ0

-\l SAMPLE VOL.~DRY STD.= 2,401 CU. FT. DRY MOLECULAR WT.= 28,84
SAMPLE VOL.-WET STD,= 2,425 CU. FT. WET MOLECULAR WT.= 28,73
STACK VELOCITY= 3754.8 FT./MIN., % ISOKINETIC= 73.5
M NOZZLE VELOCITY= 2761.6 FT./MIN., SAMPLING RATE-ACTUAL= 0,192 CU. FT/MIN
W ass coLLEcTED= 159,240 MG. CYCLONE ELANK= 0.886 MG,
LOADING= 1.01335 GRAIN/SCF STAGE BLANK= 0.816 MG,
LOADING(DRY)= 1.0235% GRAIN/SCF FILTER BLANK= 0.754 MG.
' RATE FOR 15 MICRON CYCLONE CUTOFF= 0.208 CU., FT/MIN -
STAGE ¢ CYCLONE 0 1 2 3 4 5 6 7 FLLTR
FINAL WT 626,39 957,78 441,08 476,12 436,77 470,42 4F\79 266,67 49B.16 T75.89
(HG)
5 TARE W 477,72 456,83 M0 5.1 420 467,19 432,20 463,15 446,86 5.9
(HG)
NET WT 147,78 043 0,00 049 075 241 477 2,70 0,48 0,00
(MG) CORRECTED
FRACTION 92,80 0,08 0,00 0,2 0,47 1,52 300 170 0,30 0,00
% OF TOTAL
CUM, 7 9281 92,89 92,89 93.01 93.48 95,00 98,00 99.70 100,00 100.00
WITH FILTER
FRACTION 92,81 0,08 0,00 0.2 0,47 1,52 300 1,70 0.3
% WITHOUT FILTER
T 92,81 92,89 989 301 9348 9500 98.00 99.70 100,00
'f WITHOUT FILTER
JET VEL, 015 B/ % 76 1E w5 1M
(CH/SED)
bSO SIZE 2,6 2,6 1386 942 &M 415 241 4,32 091 A9
(HICRONS)
050 FOR STAGE 0 EXCEEDS THE ESTIMATED CYCLONE DSO VALUE OF 15,74 MICRONS.
DM/DLLOGD 0,00000 0,00733 0,02992 0,08078 0,10292 0,08429 0.01920
W (CRATNS/SCF) :
CED HEAN 17,52 11,42 7,78 547 2.9 166 109 <109
(MICRONS)
PARTICLE 0,0D+00 8,0D+04 4,6DH05 1,90+06 4,30+06 6,30+06 2,2D406
COUNT

I THE D50 VALUE SHOMN FOR THE CYCLOME IS AN ESTIMATE ASSUMING THE (-.43) POMER OF FLOW RATE OF SRI CYCLOME I.
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MIDWEST RESEARCH INSTITUTE

Particle Sizing - Andersen

RUN Qi /- /~547)

MRI Project Number YEil- 153
Field Dates

Plant Pf;.‘i‘ﬁ i
Sampling Locbtion poe et Noste Ao

Sompling Date  ,, "~ o _

. FIELD CREW
Crew Chief ( g é-é_
Testing Engineer 1 [l, g
2
3
Engr. Technician 1
2
3
Lab Technician M
2
3
Process Engineer 1
2
Other 1
2
/
J
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ANDERSEN SAMPLING CALCULATIONS

Plant /)-E."g_-._f_,,_,

Date /2~ 2 -5

Samp ling Lodation PDecst Co 1555@ Initial _Ag.
Test No. Dust =)= =1
velocity head at sampling location, in. H20 APs /'3
Stack temperature at sample point, °F Ts 320
Barometric pressure, in. Hg Pb ’2§?;{5J
Static pressure in stack, im. Hg' Ps J:
(Pb) + (0.074 x gage pressure, in. H»0) 7 o 0'2?,/
Percent moisture in gas stream by volume % Hp0 /
Mole fraction, dry gas 100 - % H20 ME ??
100 .
Molecular wt. dry stack gas, lb/lb-mole Md 924
(% GO, x 0.44) + (% Oy x 0.32) + (% Ny + % CO x 0.28) 2%
Molecular wt. stack gas, lb/lb-mole Ms
(Md) (ME) + 18(1 - Mf) 2%.73
Stack velocity, fpm Vs
[Ts + 460 375_{"
5,128.8 (Cp) (\/L;PS) Ps x Ms
Calculated nozzle diameter, in. Fs= .19 Dy
Fs[Vs , T .09t
24 m , where Fs = 0.5 to 0.75 ft~/min
A 1 di t in.
ctual nozzle diameter, in Dna ”3
Assumed meter temperature, °F Tm jf
Isokinetic sample rate,_stack conditions, ft3/min Fs
D
Vs (0.00694) (11)(%) ,/7
Calculated meter flow rate, ft3/min Fm ’
Tmrt460) (PS o
Fs (Ts+460) (Pb) (ME) '/
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1SOKINETIC PERFQRMANCE. WORKSHEET

Plant p.ﬂ,‘_'a_—g/u Date __/2-2 4D
Sampling Locat ibn WAYY.4 {’JMZ, Initial . 2ze&

Test Number Bewcd -t 7]

Isokinetic equation:

% 1 3
Vs(8) (Ps) (M£) (Dn?)

Average stack temperature, °F TS,y
& | 3o
Meter volume (std), 17.64(Vm) Pb+.A_}ﬂE aH= ] Vg, g
13.6 Ph= 29 75 6/
.r |!60 UM2352!2- 2'
Tt = 4924
Mole fraction dry gas, 100-% H30 Mf
100 77
Molecular wt. dry stack gas, lb/lb-mole Md
(%C0, x 0.44) + (%05 x 0.32) + (%Ny + %C0 x 0.28) 25-5¢
Molecular wt. stack gas, lb/lb-mole Ms 3
(Md) (ME) + 18(1 - Mf) 25.7
Static pressure in stack, absolute, in. Hg Ps
(Pb) + (0.074 x stack gage pressure, in H0) 2?'/£
P: )3
Stack velocity, fpm :- - .54 Vs
fTs+A60 r - 37_{,{'
5,128.8 (Cp) (VAFS,yg) VPsnts
Total sample time, minutes o 12
Nozzle diameter, inches Dn 13
1,039 (___32p  +460)(_2:Y ) % 1 P
(378 (12 )(29/8)(L99 )13 2) 73
E=273



ANDERSEN PARTICLE SIZE ANALYSIS
Fictar 97 ¥ 40

Test No. ().,,z)'- |-+ () ' Final Weights Tare Weights
Date  |y.-3.9D By DimT _ Date \2-4-3C By 3 Date |0-22-%0
Time Location Dn Site Lad Location On $)7% Lad

Location Daacsk Do é[hb.,,
Pres  LAHY ATITL

‘ - | - -). - g

- X : 1 i "
v ; i . i ]

Final Tare Samplé Zz of Cumulative
Stage Filter wt wt wt total Z of total Dp
No. No. (mg) (mg) (mg)ﬂ/ wtE& wee/ ®
0 | 400 (457,18 (450,93
11491 [44).0% |440,30
2 40-2 47602 |45
3 40-3 [43L.77[43510
4 40-4 |470.42 | 46119
5 40-5 [431.719(432.20
6 40 |[4LL.G1[4L2.05
714077 44916 440 B
Pl 40°F | 575.89(515,94
Total with filter
Total without filter
Note: Andersen flow rate =

a/ Includes blank correction.

b/

e/

Value used for calculations.

Calculations based on total sample weight with filter are entered on first
line; calculations based on total sample weight without filter are entered

on second line for each stage.
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TARE WT

INPUT DATA FOR FILE DC1l4Z

TEST DATE -~ 12-4-80 ' % WATER= 1.08
FROJECT # - 48921-L93 Z CAREON DIOXIDE= 0.00
TEST SITE ~ FFIZER % CAREON MONOXIDE= 0.00
RUN ID - DC-1-4-(2) % OXYGEN= 21,00

ANDERSEN IMPACTOR WITH CYCLONE
STACK TEMPERATURE= 35.0 DEGREES F. SAMFLING TIME= 12.3 MINM.
BEAR. FRESSURE= 29+.50 INCHES HG PRESSURE DROP= 0.00 INCHES HG
STATIC FRESSURE= —7+65 INCHES HZ20 SAMFLER TEMP., = 33.0 DEGREES F.
AVE., DELTA P= 1.25 INCHES HZ0 FPARTICLE DENS= 1
PITOT COEFF.= +84 METER VOL.= 2,450 CUBRBIC FEET
METER TEMP.= 41.1 DEGREES F. DELTA H= 0.10 INCHES H20
PROEE DIA.= 0.113 INCHES

CALCULATED RESULTS

SAMFLE VOL..-DRY STD.= 2.545 CU., FT. DRY MOLECULAR WT.= 28.84
SAMFLE VOL.-WET STD.= 2,370 CU, FT. WET MOLECULAR WT.= 28.73
STACK VELOCITY= 3716.6 FT./MIN. % ISOKINETIC= 78.1
NOZZLE VELOCITY= 2902.7 FT./MIN. SAMFLING RATE~ACTUAL= 0,202 CU. FT/MIN
MASS COLLECTED= 43.504 MG, CYCLONE BLANK= 0.886 MG,
LOADING= 0.26119 GRAIN/SCF STAGE BLANK= 0.816 MG.
LOADING(DRY)= 0.26383 GRAIN/SCF FILTER BLANK= 0.754 M.

RATE FOR 15 MICRON CYCLONE CUTOFF= 0.214 CU. FT/MIN

STAGE #
FINAL WT
(MG)

CYCLONE § 1 2 3 4 5 6 7
516,51 474,80 478,72 74,59 479,99 450,18 475,87 485,55 474,26
472,12 47894 478.95 474,82 480.29 450,23 476.14 465.95 474.47
()

NET WT

(HG) CORRECTED
FRACTION

2 OF TOTAL
o, 2

WITH FILTER
FRACTION

% WITHOUT FILTER
oM, %

NITHOUT FILTER

43,50 0.00 0,00 0,00 0,00 0,00 0.00 0.00 0.00

ig0.00 o.00 O.00 0,08 0,80 0.00 0,00 0,00 0.00

100,00 100.00 1o0.00 190.00 100.06 100.90 100.00 100.00 190.00

100,00 0.00 0.00 0.00 0,00 0.00 0.00 g.08 0,00

100,00 108.00 100.00 100,00 100.00 100.00- 106,00 100,00 109.00

JET VEL, 0 1255
(CM/SEC)
050 SIZE
{MICRONS)
030 FOR STAGE § EXCEEDS THE ESTIMATED CYCLOME DSD VALLE OF 15,54 MICRONS.

0M/DLOGD 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0,00000
(ERAINS/SCF)
CED MEAN
(MICRONS)
PARTICLE
COUNT

16 29 18 80 142 344 428

21,68 21.48 13,56 9,21 429 406 2,06 1,28 0.89

17,15 11.48 7.61 5,06 2,89 1,43 107

0,00+00 0.0D+00 0.0D+00 0,0D+00 0,0D+00 0.00+00 0.0D+00

FILTER
459,99

440,02

0.00

0.00

100,00

€0.89%

<1.07

ll‘ﬁEDﬂQMUESHH!HRHi[MlmEISN!EWMMEMHHDEHE(EﬁggmﬂiﬁFUMN“EU’QIUEUNEL



MIDWEST RESEARCH INSTITUTE

Particle Sizing - Andersen

RUN ppat - f-#~(2)

MRI Project Number ¢4/ 293
Field Dates

Plant Pgﬁ"g-_-e,
Sampling Locafion Do/ o /] caton,
Sampling Date /., " ./.

FIELD CREW

Crew Chief Q_M
Testing Engineer 1 &A{L

2

3
Engr. Technician 1

2

3 .
Lab Technician ! ﬁ)ﬂ/@

2

3
Process Engineer |

-2

Other 1

2
MRI - Form PO (10/72)
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ANDERSEN SAMPLING CALCULATIONS

Plant ]‘p_[.‘ Zets Date L2 - V"ﬂ
Samp ling Locatibn Initial A<
Test No. Dusst —(-¥-/2)
Velocity head at sampling locatiom, in. H20 APs /.23’_
Stack temperature at sample point, °F Ts 3_("
Barometric pressure, in. Hg Pb _27”{_
Static pressure in stack, in. Hg' Ps ?3
(Pb) + (0.074 x gage pressure, in, H»0) ,?f:
Percent moisture in gas stream by volume % H90 ]
Mole fraction, dry gas 100 - % HzO ME
100 99
Molecular wt. dry stack gas, lb/lb-mole Md d
(% CO, x 0.44) + (% Oy x 0.32) + (% Ny + % CO x 0.28) 255
Molecular wt. stack gas, lb/lb-mole Ms
(Md) (ME) + 18(1 - Mf) 2873
Stack velocity, fpm Vs
,Ts + 460 7/ 7
5,128.8 (cp) (VAPS) Ps x Ms '-'3
Calculated nozzle diameter, in. Fs = 19 Dp,
Fs/Vs c q7
24 T , where Fs = 0,5 to 0.75 ft3/min 10
Actual nozzle diameter, in. Dna 13
Assumed meter temperature, °F T ed
Isokinetic sample rate, stack conditions, fr.3/min Fs
D
Vs (0,00694) (n)(_‘_;i) 19
Calculated meter flow rate, ft3/min Fm

Tm460 Ps
F's (Ts-+-460) (Pb) (m£)

12
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ISOKINETIC PERFORMANCE WORKSHEET

Plant f_[)."z,&_._ Date

(3717)(12.33) (2593) (.99 )(,1n32)

/2
Sampling Locﬁation Dwg tf (s t/ &eden ... Initial g2
Test Number Dust ~ )= Y - (C2)
Isokinetic equation:
v 1= 1,039(Ts,yet460) (Vmge q)
vs(0) (Ps) (M£) (Dn?)
Average stack temperature, °F Tsavg 3{
Meter volume (std), 17.64(Vm) Pb+e.Ha_V5 5;:’ '0¢; Vg, g
13,6 z 29 e
Tar+460 Vi 2 2. 4% 2. 5%
Tm *Hbor $2/.73
Mole fraction dry gas, 100-% H50 ME
100 77
Molecular wt. dry stack gas, lb/lb-mole Md
(%C0y x 0.44) + (%0, x 0.32) + (%N, + %C0 x 0,28) ,)J’j/
Molecular wt. stack gas, lb/lb-mole Ms
(Md) (ME) + 18(1 - Mf) 2573
Static pressure in stack, absolute, in. Hg Ps ?
(Pb) + (0.074 x stack gage pressure, in H0) ;fo 5
Stack velocity, fpm ',5/':.’ I';‘;'{ Vs
[Ts+460 Cp > 37/7
5,128.8 (Cp)(\/APsavg) Psxis
Total sample time, minutes e /)'33
Nozzle diameter, inches Dn ,//3
1,039 (35~ + 460)(_2.5%5 ) % 1

741
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ANDERSEN PARTICLE SIZE ANALYSIS
FILTLR. SuT # 44

Test No. Zh,sﬁ- [/ = ¥4-Q)

Final Weights
By Demr Date {2-3-2C

Tare Weights
By JP___ Date i©23-82

Date )9 —4 -5D
Time Location On S17% LAD Location On Si1% Lad
Location M&M; .
Pres. 51,51 47141 |
Final Tare Sample %z of Cumulative
Stage Filter wt wt wt total Z of total Dp
No. No. (mg) (mg) (mg)ﬂl wt& wee/ #
° [440 |A14.80141494
Lol 44-1 41372 [41B4S
2 | 441 |414.59]|47451
3| 443 ]419.99]/480.29
4 | 44-4 |450.4% [45013
> | 445 (47581400
° | 4414 [49555/4854S
7| 441 | 47142441441
Pl A4-F | 45998 4,0.09
Total with filter
Total without filter
Note: Andersen flow rate =

a/ Includes blank correction.

b/ Value used for calculationms.

on second line for each stage.

E-281

c/ Calculations based on total sample weight with filter are entered on first
line; calculations based on total sample weight without ,filter are entered
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MIDWEST RESEARCH INSTITUTE

RUN Dot 3-2 —(1)
MRI Project Number i{?‘” "L(QB)

Field Dates
Plant Ptizev

Sampling Location Dys+ Coflector
Sampling Date |-b- 8]

FIELD CREW

Crew Chief @ (-obb
Testing Engineer 1 M. Hans en

2

3
Engr. Technician 1

2

3
Lob Technician 1 T, WalKer

' 2 _ 3. Johwnsen

3 A Small
Process Engineer |

2
Other 1

2 ’/)
MRI - Form PO (10/72)

E-283



'NOMOGRAPH DATA
pLant_ P 2er
DATE I~ - 3/

SAMPLING LOCATION Dus+ Collectoy
Dust -3-2

CALIBRATED PRESSURE DIFFERENTIAL ACROSS
ORIFICE. in. H,0 aty  |), 94
AVERAGE METER TEMPERATURE (AMBIENT + 20 °F), °F T ave, (0 O
PERCENT MOISTURE IN GAS STREAM BY VOLUME “H0 | [, O
BAROMETRIC PRESSURE AT METER, in, Hg Pn | 29.03
STATIC PRESSURE IN STACK, in.Hg =~ — 2. 0 5 m
(Pn£0.074STACK GAUGE PRESSURE in in. Hy0) P 2%,
P
RATIO OF STATIC PRESSURE TO METER PRESSURE P .98
- .
AVERAGE STACK TEMPERATURE, °F e | 55
AVERAGE VELOCITY HEAD, in. H,0 Vg | oG5
MAXIMUM VELOCITY HEAD, in. H,0 APpax, | ——
C FACTOR [.O
CALCULATED NOZZLE DIAMETER. in, . 205
ACTUAL NOZZLE DIAMETER, in. /€3  Worpfe # 7 )
REFERENCE ap. in. H,0 / , 5 0
EPA iDur) 234
472

E-284




ISOKINETIC SAMPLING WORKSHEET

Plant P‘FI.ZG V-

Sampling Location 1), ¢+ [ l//g¢+ar‘

Test Number Dust- 3~

Isokinetic sampling equation:

Date

-6~ &)

Inicial /M D H

APs
Ymi =K Y75 + 4e0
i 2
Where: K = 5.168 (Tmavg + 460) _(_C_P) (8i) (Mf) (Dn®)
v/ Pb

Vm; = Volume of the meter per sampling interval, fe3

K = Constant of fixed and assumed parameters,

dimensionless

APs = Velocity head of § pitot, inches H,0

Ts Stack temperature, ©F

Assum.ed average meter temperature, OF 'I‘rn':_,‘\,g (DO
Pitot coefficient Cp 2 S’L/
Sampling time interval, minutes 0i 5
Mole fraction dry gas M o Cf Cf
Nozzle diamecer, inches Dn €3
Barometric pressure, inches Hg Pb A4.03
5:168 (_LO_ +460) (B4) (5) (:99) (g3 K

Q.03

L9.45
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IMPUT DATA FOR FILE DCE341

TEST DATE - 1~-7-81

FROJECT # - 4891-L93

TEST S8ITE - FFIZER

WATER
CAREOQ
2 CARED
OXYGE

Fo I

ANDERSEN TIMFACTOR WITH CYCLONE

RUN ID - DC-3-4-(1)

STACK TEMPERATURE= 35.0 DEGREES
BAR. FRESSURE= 29.20 INCHES
STATIC FRESSURE= ~7 +63 INCHES
AVE. DELTA F=

FITOT COEFF.=
METER TEMP.=
FROBE DIA.=

SAMPLE VOL.-DRY 8TD.=
STD.=

SAMFLE VOL.-WET
STACK VELOCITY=
NOZZLE VELOCITY=
MASGS COLLECTED=
LOADING=
LOADING(DRY)=
RATE FOR

STAGE #
FINAL KT

(HG)

TARE WT

(M5}

NET WT

(MG) CORRECTED
FRACTION

% OF TOTAL
CLM, %

HITH FILTER
FRACTION

% WITHOUT FILTER
CiM. %

HITHOUT FILTER

CYCLONE 0
710,31 445,05

204,74 441,40

205,40 3.30

80.90 1,30

80.90 gz2.20

80,90 1,30

8e.90  82.20

JET VEL. 0 15
(CH/SEC)
050 SIZE

(MICRONS)

22,04 Z22.04

1.04 INCHES
© 84
30.3 DEGREES

0.115 INCHES

Fe
HG

HZ0
H20

Fe

SAMPLLING TIME=
FRESSURE DROF=
SAMFLER TEMF. =
FARTICLE DENS=
METER VOL.=
DELTA H=

CALCULATED RESULTS

3559 CU.
3.395 CU.
3407 .7 FT./MIN,
27133 FT./MIN,

253.890 MG.

1.08983 GRAIN/SCF
1.10084 GRAIN/SCF
15 MICRON CYCLONE CUTOFF=

1 2 3
425,72 45,15

438.79 421,91

423,42 442,34 404.06
2,15 2,66 2312
0.85 1,09 911
83.05 98410 93.20
0,85 105 9.1
83,05 8410 93.20

28 47 78

13,78 9,36 4.40

0.214 CU.

4

427,33 11,06 428.05

DRY MOLECULAR WT.
WET MOLECULAR HT,
% ISOKINETIC=
SAMPLING RATE-ACT
CYCLONE ELANK=
STAGE ELANK=
FILTER ELANK=
FT/7MIN

3 6 7  FILTER

445.16 426,83 598,722

440,78 424,77 548.40

3.1z 5.9 423 191  0.00
202 2,3 1.4 075 000
95.22 97.58 99,25 100,80 100,00
2,02 2.3 L& 075
95,2 97.38 99,25 100,60

K] 608 1215
4,13 2,09 131 0,90 0.9

15,84 MICRONS.

050 FOR STAGE 0 EXCEEDS THE ESTIMATED CYCLOME D30 VALUE OF

DM/DLOGD
(GRAINS/SCF)
GED MEAN
(HICRONS)
PARTICLE
COUNT

17,43 1.3

774

3.14

0.04327 0.04805 0.60016 0.11335 0.08705 0,08885 0.05104

2949 145 1,09 <109

3.2D+05 7.4D+05 9.40+04 2,80+06 3.7D+06 4.7D+04 5.80+04

= 1.00
N DIOXIDE= 0.00
N MONOXIDE= 0.00
N= 21,00
18.0 MIN.
0.00 INCHES HG
35.0 DEGREES F.
1
3.387 CUBIC FEET
0.11 INCHES HZ20
= 28.34
= 28.73
79.6
UaL= 0.196 CU. FT/MIN
0.170 MG.
0.149 MG.
0.133 MG,

THE D50 VALUE SHOWN FOR THE CYCLONE IS AN ESTIMATE ASSUMING THE (-,43) POMER OF FLOW RATE OF SRI CYCLOME I.
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MIDWEST RESEARCH INSTITUTE
Particle Sizing - Andersen

RUNDC - 3-'—/{1)

MRI Project Number 489/~L( 973 )
Field Dates

Plant Pfizev
Sampling Cocation Dust Collecter
Sampling Date_ |—F—¢&7

.~ FIELD CREW
Crew Chief G&. Cobb
Testing Engineer 1 M., Ha nsé€p
2
3
Engr. TecHhician 1
2
3 ‘
Lab Technician 1 T: M)aike.r
' ' 23 Johnson
3 A, Small
Process Engineer |
2
Other 1
2
MRI - Form PO (10,/72)
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]

ANDERSEN SAMPLING CALCULATIONS

Plant Pgl'g__e,f _
Sampling Location Dud— (ﬂ//t?r.‘.‘fbi‘
Test No, DC-3~4~]

Date l - 7-' g/

Initial /4 Q/’/

Velocity head at sampling location, in, H20 APs /’061
Stack temperature at sample point, °F Ts. 3 &
Barometric pressure, in. Hg Pb R9.32¢
Static pressure in stack, in. Hg "7. (05 Ps
(Pb) + (0.074 x gage pressure, in. H20) &8’,@3
Percent moigture in gas stream by volume % H0 /,O
Mole fraction, dry gas M Mf
100 qu
Molecular wt, dry stack gas, lb/lb-mole Md Q o
(% COp, x 0.44) + (% Op x 0.32) + (% N, + % CO x 0.28) 8.9
Molecular wt. stack gas, lb/lb-mole Ms
(Md) (M£) + 18(1l - Mf) 2¢.73
Stack velocity, fpm Vs
| Ts + 460 31408
5,128.8 (Cp) (\/APS) Vos x vs
Calculated nozzle diameter, in. Fg=° 90 D, )
Fs/Vs c ' IOI
24¥ 1, where Fs = 0.5 to 0.75 fr/min
Actual nozzle diameter, in. Dna .” 5
Assumed meter temperature, °F Tm 37
Isokinetic sample rate, stack conditions, ft3/min Fs
D ,
Vs (0.00694) (17)(.2.?.) , |QD
Calculated meter flow rate, fc3/min F - ,QO Fm i 8‘
ps (Lmte60) (Ps\ . 5- .
> \Ts+460/ \Pb
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ISOKINETIC PERFORMANCE WORKSHEET

. Plant P‘FI'ZG.V" pate |~ 7~ 81
Sampling Location Dyst Collectey Initial /NDH
. Test Number NC-3-Yr|
' Isokinetic equation:
. o 1 = L2039(T5aygt460) (Vmee )
l Vs(8)(Ps)(ME)(Dn?)
' Average stack temperature, °F TSavg 2 S
Meter volume (std), 17.64(Vm) (Pb+AH_aVE.) 7.-Ait_: Bs.g'_ll Vmg, 4
- m - . {
-l w460 pb = 29,20 3,554
VM ’31387
l Mole fraction dry gas, 100-% H»0 ME q q
100 1.
l Molecular wt, dry stack gas, lb/lb-mole Md 4
(%00, x 0.64) + (%05 x 0.32) + (WNy + %C0 x 0.28) 2834
_l Molecular wt, stack gas, lb/lb-mole Ms
(Md) (ME) + 18(1 - Mf) |28, T
I Static pressure in stack, absolute, in. Hg Ps .
(Pb) + (0.074 x stack gage pressure, in H20) _ 023.6?3
l Stack velocity, fpm P = Lo"'(‘ Vs
Ts+460 2403
' 5,128.8 (Cp) (VAPs,yq) Y Psntis | :
l Total sample time, minutes 8 [3
Nozzle diameter, inches Dn .1/5
. 1,03 ( 35 + 460)(3:.557 ) % 1 nq 7
CaoD (18 ) @86% (L99):ii5) -
' E-291
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Test No.

ANDERSEN PARTICLE SIZE ANALYSIS

a2/ Includes blank correction.

b/ Value used for calculations.

¢/ Calculations based on total sample weight with filter are entered on first

DC-_?'""/ / Finagl Weights Tare Weights =
Date [~7-%/ By .. i’\_f\mf Date \"__ﬁ@( By € pate 2-4-80
Time Location Location
Location) ), et/ o tfe dn
Doe 0.3 Sz
Q%J Final Tare Sample Z of Cumulative
Stage | FfIter Wt wt wt total Z of total Dp -~
No. No. (mg) (mg) (e)® | wee/ wee/ u

° G4 S05 Kl o

' (25,22 [U22.42

’ s, (Sdl2 3

> 1427 22/40¢. 06

v 06438 79

> IML_Q( 4l

: lis, 1 0.2

’ o2 |41 27

F 51822 1548.40

Total with filter |
. Total without filter

Note: Andersen flow rate =

line; calculations based on total sample weight without filter are entered
on second line for each stage.
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