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' FILE NAME - DC144
RUN & =~ DC-1-4=(4)
LOCATION -~ FFIZER
DATE - 12-3-80
FROJECT # - 4891-~L93

INITILAL METER VOLUME (CUBRIC FEET)=
FINAL METER VOLUME (CUEIC FEET)=
METER FACTOR= 1,018

NET METER VOLUME (CUEBIC FEET)=

GAS VOLUME LDRY STANDARD CUBLIC FEET)=

BEAROMETRIC FRESSURE (IN. HG)=
STATIC FRESSURE (INCHES HZ0)=

FERCENT OXYGEN=
FPERCENT CAREON DIOXIDE=
MOISTURE COLLECTED (ML)~
FERCENT WATER=

AVERAGE METER TEMPERATURE (F.)=
AVERAGE DELTA H (IN, HZ0)=
AYERAGE DELTA P (IN. HZ20)=
AVERAGE STACK TEMFERATURE (F.)=

DRY MOLECULAR WEIGHT=
WET MOLECULAR WEIGHT=

AVERAGE SQUARE ROOT OF DELTA F (IN. HZ0)=
% ISOKINETIC=

FITOT COEFFICTIENT=
SAMFLING TIME (MINUTES)=
NOZZLE DIAMETER (INCHES)=
STACK AXIS #1 (INCHES)=
STACK AXILIS #2 (INCHES)=
CIRCULAR STAHCK

STHCK AREA (SRUARE FEET)=

STACK VELOCITY (ACTUAL, FEET/MIN)=
FLLOW RATE CACTUAL, CUBIC FEET/MIN)=
FLOW R&TE (STANDARD, WET, CUEBIC FEET/MIND=
FILOW RATE (ST&NDARD,. DRY, CUBIC FEET/MIN)=

FARTICULATE LOADING - FARTIAL CATCH

FARTICULATE WEIGHT (G)=

FARTICULATE LOADING, DRY STD. (GR./5CF)=
FARTICULATE LOADING, ACTUAL (CGR,/CU., FT.)=
EMISSION RATE (LE/HR)=

FARTICULATE LOADING - TOTAL CATCH INCLUDING
FARTICULATE WEIGHT (G)=

FARTICULATE LOADING, DRY S8TD. (GR./SCF)=
FARTICULATE LOADING, ACTUAL (GR./CU. FT.)=
EMISSTION RATE (LEB/7HR)=

D=2

FERCENT IMPIMGER CATCH= -

16,300
o8.400

42 . 654
43,880

29.764
=7 + 6

21.00
0.00
0.0
1,00

2246
1.83
1,36
40.8

28.840
28.732

1.1212
105.3

0.8400
60,0
0.1830
15.50
15.%50

1.310

3,732
4,890
9,032

44987

2.4500
0.,8598
6.87593

Ae7 " 36 70

IMFINGERS

2.4500
0.8598
0.8733
-
0.0

458/

2L.70



x X METRIC UNITS % X

FILE NAME - DC14

RUN # - DC=-1-4
LOCATION ~ FFIZER
DATE -~ 12-3-80
FROJECT ¥ - 4891-L93

INITIAL METER VOLUME (CUBTIC METERS)=
FINAL METER VOLUME (CUBIC METERS)=
METER FACTOR= 1.018

NET METER VOLUME (CURIC METERS)= .

GAS VOLUME (DRY STANDARD CUEIC METERS)=

BAROMETRIC FRESSURE (MM HMG)=
STATIC FRESSURE (MM HZO)=

FERCENT OXYGEN=

FERCENT CAREON DIDXIDE=
MOISTURE COLLECTED (MLO=
PERCENT WATER=

AVERAGE METER TEMFERATURE (C,.)=
AVERAGE DELLTA H (MM HZ0)=
AVERAGE DELTA F (MM HZ0)=
AVERAGE STACK TEMPERATURE (C.)=

DRY MOLECULAR WEIGHT=
WET MOLECULAR WEIGHT= '

AVERAGE SQUARE ROOT OF DELTA P (MM HZ0)=
4 ISOKINETIC=

FITOT CORFFICIENT=

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

STACK AXIS #1 (METERS)=
STACK AXIS #2 (METERS)=
CIRCULAR STACK

STACK AREA (SQUARE METERS)=

S8TACK VELOCITY (ACTUAL, M/MIN)=
FIl.OW RATE (ACTUAL, CUBIC M/MINY=
FLOW RATE (STANDARD, WET, CUBIC M/MIN)=
FLLOW RATE (STANDARD, DRY, CUERIC M/MIN)=

FARTICULATE LOADING - FARTIAL CATUH

FARTICULATE WEIGHT (Gl=

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

0,467
1,654

1.208
1.243

795,20
""19403

21.00
D.00
0.0
1.00

11.5
46,9
32,0

4.9

28.840
28.732

5.6509
10,3

0.8400
&0.0
4,465

0.3%94
0.394

.122

1,138
© 138

1472~

14

2,4500
1.9718
2,0078

146.47

(40.

FARTICULATE I.OADING ~ TOTAL CATCH INCLUDING IMFINGERS

FARTICULATE WEIGHT (Gi=

FARTICULATE LOADING, DRY 5TD. (G/CU. M)=
FPARTICULATE LOADING, ACTUAL (G/CU. M)=
EMISSION RATE (KG/HR)=

FERCENT IHFINGER CATCH= D-3

2.4500
1.9718
Z2.0078
14.67
.0




 FILE NAME - DC14

;. RUN # - DC-1-4
LOCATION -~ FFIZER
DATE - 12-3-80

¥ FROECT % - 4891-L93

FOINT # DELTA F DELTA H  STACK T METER T.
(TH. H20) (IN. H20)  (F.)  INCF.) OUT(F.)
1 1,20 1.80 57 372 31
z 1,10 1,60 67 46 32
3 1,20 1,70 53 5 34
' 4 1,30 1,80 41 59 24
s 1.30 1,80 a7 63 38
6 1,30 1,80 49 48 41
. 7 1,30 1,85 34 70 44
| s 1.30 1,60 35 67 47
9 1,40 2,10 32 71 48
10 1,30 1,90 30 74 50
l 11 1,20 2,10 323 8z 52
12 1,20 2410 30 - 74 52
 FRACTION FINAL WT. TARE WT. BLANK WT. NET WT.
Il (G) (G) (&) (G)
DRY CATCH 20,0000 0,0000 0.0000 60,0000
‘ FILTER 1,1153 0.7893 0,0033 10,3227
FRACTIOM FINAL WT. TARE WT.  VOL. NET WT.
‘ (G) () (ML) (G)
FROBE RINSE 88,0377 85.9072  130.0 72,1272
B IMEINGERS 60,0000 0,0000 0.0 0.0000

FROEE RINSE BLANK (MG/ML)Y= ,0200749
IMPINGER ELANK (MG/ML)= 0
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MIDWEST RESEARCH INSTITUTE

RUNLZ 2. ﬁ_ 1-3/

MRI Project Number ¢ f 7/. 47]
Field Dates

Plant =
Sampling lfo%ahon Nics? Cotl et
Sampling Date J2 =3 4D

. FIELD CREW

Crew Chief %
Testing Engineer 1 (, /[

2

3
Engr. Technician 1

2

3
Lab Technician 1 /), /&,

2

3
Process Engineer 1

2
Other 1

2
MRI - Form PO (10/72)

D-5
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'NOMOGRAPH DATA

PLANT / 2 P

DATE /2 - 3242

SANPLING LOCATION Lot O Mobor

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE. in. H,0 aHg /. y; f/

AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F Thavg. é /
PERCENT MOISTURE IN GAS STREAM BY VOLUME % 1,0 i
BAROMETRIC PRESSURE AT METER, in. Hg Py 297
STATIC PRESSURE IN STACK, in. Hg '
(Pp£0.074STACK GAUGE PRESSURE in in. Hy0) s 129,/9

)
Py
RATIO OF STATIC PRESSURE TO METER PRESSURE P 7?
{

AVERAGE STACK TEMPERATURE, °F T

. avg, .2{
AVERAGE VELOCITY HEAD, in. H,0 _ Soag. | ) 7
MAXIMUM VELOCITY HEAD, in. H,0 AP gy,
CFACTOR [ 08

. [
CALCULATED NOZZLE DIAMETER, in. 3. [57)
ACTUAL NOZZLE DIAMETER, in. | 163
REFERENCE 3p. in. H0 s
EPA (Dun 234
472
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1SOKINET1C SAMPLING WORKSHEET

Plant z%‘z&u  Date _/2 - 3 . 5O
Sampling Locafkion o ‘ Initial <<

Test Number , -]

Isokinetic sampling equation:

Vos = K 4=—225
T Ts + 460
. 4 £ 2
Where: K = 5.168 (Tmazg + 460) (Cp) (0i) (Mf) (Dn*)
\/PB

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

K = Constant of fixed and assumed parameters,

dimensionless
APs = Velocity hegd of S pitot, inches H,0
Ts = Stack temperature, °F
Assumed average meter cemperéture, °F _ Tmavg é.rl
Pitot coefficient | Cp , ?7/
‘Sampl.ing time interval, minutes Qi j_
Mole fraction dry gas . ME ,?‘7
Nozzle diameter, inches Dn I/fj |
Barometric pressure, inches Hg Pb 2 g, 7é
5.168 (LS~ + 460) (.g¥) (L) (77 (483%) K
27.7¢ b7. 26
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Plant /oee,‘zg,_ Date )2-2-52

ISOKINETIC PERFORMANCE WORKSHEET

Sampling Lodat ion ﬁu_,,;/ Co e Eé Initial /.

Test Number Nestd =t=¥

Isokinetic equation:

1 ,039(Tsavg_+460) (Vms;d)

% 1=
Vvs(0)(Ps) (ML) (Dn<)
Average stack temperature, °F TS,y .
& 140,7
[
Meter volume (std), 17.64(Vm) (PHA_;L%B) Vmg, 4
13,
Tm+460 43,09
Mole fraction dry gas, 100-% H30 ME o
100 "'/f“o X ? 7
Molecular wt., dry stack gas, lb/lb-mole Md
(%C0, x 0.44) + (%05 x 0.32) + (%N, + %C0 x 0,28) 28, gzﬂ
Molecular wt, stack gas, lb/lb-mole Ms '
(Md) (ME) + 18(1 - Mf) : : 2%.73%
Static pressure in stack, absolute, in. Hg Ps.
(Pb) + (0,074 x stack gage pressure, in H0) _ 29, /q
Stack velocity, fpm Vs
: Ts+460
5,128.8 (Cp) (VAPS, ) Yros 37218
Total sample time, minutes e éO“
Nozzle diameter, inches Dn /53
1,039 (¥4/ + 460)( 432,61 ) %1 095
3722 (£ 0) 2449 . 1),/ £32) e
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PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant Iof."-,l e Run No. Des? - /=¥
Sample Location ] D) st Co//aeéz Sample Date 12 - & -Ff0
Sample Box No. o Recovery Date

Sample Type g s < Cleanup Person

Filter No. 6.2

Sample No.

Sample Material Description

MOISTURE AND/QR SAMPLE

Impinger Sequence 1 2 3 4 5

Impinger Typed/

Impinger Solution

Final Volume (wt)B/ | l /2%
Initial Volume (wt)b/ /U/

Net Volume (wt)E/

SILICA GEL

|
|
i
:_@L
|
|

Sample No,(s) Silica Gel
Combined impinger contents, Sample No. Color
Liquid Level Marked Container(s) Sealed
Description of Impinger Solution
Total Moisture, gm /9-'5.3ng0 L
a/ S5 = Greenburg-Smith standard, M = Modified, Q0 = Other .
b/ Indicate value in units, ml or gm
RECOVERED SAMPLE
Probe Rinse: Sample No. /9 Dry Catch: Sample No.
Liquid Level Marked Deseription
Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank: Sample No. 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:
D-10



MIDWEST RESEARCH INSTITUTE
l Run No. sk sy PARTICULATE CLEAN-UP AND ANALYSIS
l Date FIELD ANALYSIS Performed by
Impinger Sequence 1 2 3 4 5 6
l Impinger Type*
: Final Volume**
. Initial Volume**
l Difference
* § = Greenburg~Smith standard, M = modified, O = Other
l ** |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 Dgte |
' 1
2
3
] s |
. 19 5 189.93165]85.9072|
' 3 | 6 JLIUSID ©.1849%D
' )
' 6
7
' 8
| : R
. [12] 10_]45.5) 45,5\%22 | 130
. Comments: Codes:
|. Ether-chloroform extraction of impinger water
2. Impinger water residue
l 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
l 9. Water blank
10. Acetone blank
MRI-Form P10 (10/72) :
. D-11
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|
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FILE NAME - BAGO441
RUN # ~ BAG-0-4-4-(1)
LOCATION - PFIZER
DATE -~ 10-24-80
PROJECT # - 4891-L93

INITIAL METER VOLUME (CUEBIC FEET)=
FINAL METER VOLUME (CUBIC FEET)=
METER FACTOR= 1

NET METER VOLUME (CUBIC FEET)=

GAS VOLUME (DRY STANDARD CUBIC FEET)=

BAROMETRIC FRESSURE (IN. HG)= .
STATIC PRESSURE (INCHES H20)=

PERCENT OXYGEN=

FERCENT CAREON DIOXIDE=
MOISTURE COLLECTED (ML)=
PERCENT WATER=

AVERAGE METER TEMFERATURE (F.)=
AVERAGE DELTA H (IN. HZ0)=
AVERAGE DELTA P (IN. H20)=
AVERAGE STACK TEMPERATURE (F.)=

DRY MOLECULAR WEIGHT=
WET MOLECULAR WEIGHT=

AVERAGE SQUARE ROOT OF DELTA P (IN, H20)=
Z LSORINETIC=

PITOT COEFFICIENT=
SAMPLING TIME (MINUTES)=
NOZZLE DIAMETER (INCHES)=
STACK AXIS #1 (INCHES)=
STACK AXIS #2 (INCHES)=
CIRCULAR STACK

STACK AREA (SQUARE FEET)=

STACK VELOCITY (ACTUAL, FEET/MIMN)=

FLOW RATE (ACTUAL, CUBIC FEET/MIN)=

FLOW RATE (STANDARD, WET, CUBIC FEET/MIN)=
FLOW RATE (STANDARD, DRY, CUBIC FEET/MIN)=

FPARTICULLATE LOADING -~ PARTIAL CATCH

PARTICULATE WEIGHT (Gi=

PARTICULATE LOADING, DRY STD. (GR./SCF)=
FARTICULATE LOADING, ACTUAL (GR./CU. FT.)=
EMISSION RATE (LB/HR)>=

FARTICULATE LOADING ~ TOTAL CATCH INCLUDING

FARTICULATE WEIGHT (G)=

FARTICULATE LOADING, DRY STD. (GR./SCF)=
FARTICULATE LOADING, ACTUAL (GR./CU. FT.)=
EMISSION RATE (LB/HR)=

FERCENT IMFINGER CATCH=

D-13

445.600
542.810

97,210
95,362

29.41
0.44

13.17
14,33
104,3

4.20

70,2
1.08
0,39
383.3

30.820
30.192

0.6213
?9.9

0.8400
180,0
0.2500
3325
33259

6.030
2,960

15,438
9,862

9,269 9178

0.01582

0.0026

0.0014
022 .

IMPINGERS
0.,0162

0.0026
06,0014

Z/

02z - 2)

0.0



X x METRIC UNITS x %

FILE NAME - BAGO44
RUN # ~ BAG-0-4-4
LOCATION - PFIZER
DATE - 10-24-80
FROJECT # - 4891-L%3

INITIAL METER VOLUME (CUBIC METERS)= 12.618
FINAL METER VOLUME (CUBIC METERS)= 15,370
METER FACTOR= 1

NET METER VOLUME (CURIC METERS)= 2.753
GAS VOLUME (DRY STANDARD CUBIC METERS)= Z.,700
BAROMETRIC FPRESSURE (MM HG)= 747 .01
STATIC FRESSURE (MM H20)= 11.2
FPERCENT OXYGEN= 13,17
PERCENT CAREBON DIOXIDE= 14,33
MOISTURE COLLECTED (ML)= 104.3
FERCENT WATER= 4.%40
AVERAGE METER TEMPERATURE (C.)= 21.2
AVERAGE DELTA H (MM HZ20)= 26.8
AVERAGE DELTA F (MM HZ0)= 10.0
AVERAGE STACK TEMFERATURE (C.)= 178.5
DRY MOLECULAR WEIGHT= 30.820
WET MOLECULAR WEIGHT= 30,192
AVERAGE SQUARE ROOT OF DELTA F (MM H20)= 3.1312
Z TSOKINETIC= , ?9.9
FITOT COEFFICIENT= 0.8400
SAMPLING TIME (MINUTES)= 180.0
NOZZLE DIAMETER (MM)= 6435
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)= 780
FLOW RATE (ACTUAL, CUBIC M/MIN)= 437
FLOW RATE (STANDARD, WET, CUBIC M/MIN)= 279
FLOW RATE (STANDARD, DRY, CUBIC M/MIN)= 277 72659

FARTICULATE LOADING - FARTIAL CATCH

PARTICULATE WEIGHT (§)= 0,0162
FARTICULATE LDADING, DRY STD. (G/CU, M)= 0.0040
PARTICULATE LOADING, ACTUAL (G/CU. M.)= 0,0036
EMISSION RATE (KG/MR)= 0wt 0090

FARTICULATE LOADING - TOTAL CATCH INCLUDING IMPINGERS

PARTICULATE WEIGHT (G)= 0.01462
PARTICULATE LOADING, DRY STD., (G/CU. M)= 0,0040
FARTICULATE LOADING, ACTUAL (G/CU. M)= 0.0036 .
EMISSION RATE (KG/HR)= Gt O OF =
PERCENT IMPINGER CATCH= D-14 0.0




FILE Na
RUN % -
LOCATIO
DATE -~
FROECT

POINT #

NORNOOUO DO

ME - BAGD44

BAG-0~-4-4

N - PFIZER

10-24-80

¥ - 48%1-L.93

DELTA P DELTA H
(IN. HZ20) (IN. HZ0)

0.35 0.20
0.55 1.3%
8.32 0.84
0.32 0.90
0.50 1.35
0.30 0.82
0,55 1.40
0.35 0.96
0,595 1.50
2,30 0.85
0.48 1,35
0,29 0.8%5
0.45 1.25
0.30 1.35
0.30 0.83
0.35 0.9%
0.55 1.40
0.32 0.93
0.32 0.95
0.48 1.30
0.27 0.76
0.49 1.35
0.35 0.95
0.50 1.35
6.27 0.73
0.351 1.35
0.27 0.74
0.30 0.82
.50 1.30
0.27 0.74
0.34 0.89
0,49 1.30
0,50 1.30
0.30 0.82
0.47 1.25
0.29 0.76
0.45 1.20
0,35 0.94
0.54 1.40
0.31 0.84
0.52 1.35
0.30 0.82
D.27 0.73
0.47 1.25
0.27 0.72
0,35 0.96
0.50 1.35
0.50 1.35
0.28 0.76
0.48 1.30
0.30 0.82
0.45 1.20
0.35 0.95
0.47 1.20

STACK T METER T.
(F.) INCF )
340 =1s =7
356 60 wé
354 &3 57
357 64 o8
357 66 o8
353 &7 o8
353 &7 59
340 1) 60
350 48 &0
352 70 61
355 72 a1
355 72 62
3953 71 62
352 72 62
352 69 ¥4
342 70 &4
352 70 &4
353 72 464
353 74 &4
357 77 65
3523 78 66
357 78 =1}
340 73 67
350 74 &7
352 764 &7
3546 79 68
a7 80 69
362 79 69
397 80 70
3n7 7% 70
352 79 70
355 78 70
358 79 70
396 77 70
359 75 70
355 74 69
354 75 &9
340 74 659
352 74 468
350 74 68
353 75 68
353 76 &9
352 77 69
agsz 78 &9
352 76 70
345 76 70
350 7é 70
353 77 70
352 77 70
357 78 70
357 79 70
355 D-15 go 70
344 77 70
357 77 70

OUT(F )



55 .31
56 0.52
57 0.29
58 0.27
56 0.47
60 0.27
FRACTION

DRY CATCH

FILTER

FRACTION

PROEE RINSE
IMPINGERS
PROBE RINSE BLANK

0.84 357
1,35 362
0.80 362
0.74 362
1,25 3460
0.71 358
FINAL WT. TARE WT.
(G) (G
0.0000 0.0000
0.,3099 0.3084
FINAL WT. TARE WT.
(G) (G
B4.9481 84.9529
0.0000 0.0000

(MG/ML)= 4,2553ZE~-04

IMFINGER BLANK (MG/ML)= 0

79
80
80
78
77
76

BLANK WT.
()
0.0000
0.0004

VoL, .
(ML)

170.,0
0.0

D-16

71
71
71
71
71
70

NET WT.

(G)

0.0000
0.0011

NET WT.

(G)
0.0151
0.0000



2

MIDWEST RESEARCH INSTITUTE

MRI Project Number /
Field Dates e

Plant PR zen
Sampling Locafion 3, Otlof
Sampling Date /02y -P0>
FIELD CREW

Crew Chief Co é‘
Testing Engineer 1 /F2asen

2

3
Engr. Technician 1

2

3
Lob Technician 1 h)...pléo)_,

2

3
Process Engineer |

2
Other ]

2

RUN Bag—~0 -4 - v

MRI - Form PO (10/72)
D-17




NOMOGRAPH DATA

PLANT PLsen

DATE (O~ RARY-FO

SAMPLING LOCATION MMZ’&LE@ ~o-9-4

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE. in. H,0 AHg (&Y

AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F Tnae. | g0
PERCENT MOISTURE IN GAS STREAM BY VOLUME R0 | o e
BAROMETRIC PRESSURE AT METER, in. Hg o 1RG4
STATIC PRESSURE IN STACK, in. Hg 29 44
(Pm£0.074STACK GAUGE PRESSURE in in. Hy0) P &0

P

RATIO OF STATIC PRESSURE TO METER PRESSURE Po |/

AVERAGE STACK TEMPERATURE, °F T %‘#‘é
‘ avg.

AVERAGE VELOCITY HEAD, in. H,0 3o | 2F, 3/
MAXIMUM VELOCITY HEAD, in. H,0 Snax, | J4S

C FACTOR

CALCULATED NOZZLE DIAMETER. in.

ACTUAL NOZZLE DIAMETER, in.

REFERENCE Ap. in. Hy0

i 70

EPA (Dun 234
472

D-18
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ISOKINETIC SAMPLING WORKSHEET

D-19

Plant P‘F;:ZC'F’ Date [|O-2Y ~F 0O
' Sampling Location Bdgégu_re QuTlel Initial M4

Test Number B_g#_-' O~ -é’ :
' Isokinetic sampling equation:

APs
Vmi =K YTs + 460
2
l_ Where: - 5,168 ('I.‘mz_wg + 460) (Cp) (8i) (ML) (Dn<)
VPb
. Vm; = Volume of the meter per sampling interval, £e3
. K = Constant of fixed and assumed parameters,
_ dimensionless
. APs = Velocity head of S pitot, inches Ho0
Ts = Stack temperature, °F

Assumed average meter temperature, °F _ Tgyg
| 60

Pitot coetficient Cp 057
' Sampling time interval, minutes o1 =2

Mole fraction dr s
. n dry ga ME .525—7

N le di t inch : :
l ozzle diameter, inches | Dn ’;25-

Barometric pressure, inches Hg Pb ;2,7 g/
' 5.168 (_HO  + 460) (TY) (3) (45 (A9 K

NS 7416
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ISOKINETIC PERFORMANCE WORKSHEET

Plant fg, R en. Date

L0-29-£0

Sampling L catlon g:l,: L s s 4'2, t(‘ t Initial Ae
Test Number _&1 Q= 4
Isokinetic equation:
% I ]. O39(TSaV 60)(vmstd)
VS(B)(Ps)(Mf)(DnZ)
. Q
Average stack temperature, °F Tsavg 3523?
s )oss
Meter volume (std), 17. 64(Vm)(1;b+.-%;5 fl . 2941 Vmg, 4 ?J’,'_?é
Tart460 = 9.2/
T +za.a.. 53024
Mole fraction dry gas, 100-% H0 7A.0=4.71 Mf ‘7.:’/
100 '
Molecular wt. dry stack gas, lb/lb-mole Md
(%C0y x 0.44) + (%05 x 0.32) + (%Ny + %C0 x 0.28) 30.82
/4.33 13,17 72.5 0
Molecular wt, stack gas, lb/lb-mole Ms
(Md) (M) + 18(1 - Mf) 30,9
Static pressure in stack, absolute, in. Hg Ps.
(Pb) + (0.074 x stack gage pressure, in H70) ’29.44
& o
Stack velocity, fpm AP = 392 Vs
Torho0  Cp = 54 2550
5,128.8 (Cp)(\/APsavg) PsaMs
Total sample time, minutes 2] )%0
Nozzle diameter, inches Dn , 25
1,039 (383,33 + 460)( 96,3k ) % 1 7}@
(2580) (50 ) (29.49) (251 ) (25 2) 7 !
D-23




PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant Pfieen Run No. lgceq -4

Sample Location _.Ea‘iéd-lm e L~ Sample Date 10-RAY-Zo
Sample Box No. Recovery Date [J0 -2 Y-xD
Sample Type Pa,f\'ﬁ'cc,g[a_,fe Cleanup Person

Filter No. K7

Sample No.

Sample Material Description

MOISTURE AND/OR SAMPLE SILICA GEL

Impinger Sequence 1 2 3 4 3
Impinger Typed/ y, 71 s m
Impinger Solution . s Drsr
Final Volume (wt)b/ v d {4 '

LTy

{
Initial volume (wl:).t.’./ 00 202 Sy
25_7 i

Net Volume (wt)E/ l‘l‘

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, 2
a/ § = Greenburg-Smith standard, M = Modified, 0 = Other
b/ Indicate value in units, ml or gm
RECOVERED SAMPLE
Probe Rinse: Sample No, 5'/ Dry Catch: Sample No,
Liquid Level Marked Description
Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank: Sample No. 2P
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: Q/(/ S/

D-24



MIDWEST RESEARCH INSTITUTE
Run No. fsg-0-4-4f PARTICULATE CLEAN-UP AND ANALYSIS

Date |p- 273 -% FIELD ANALYSIS Performed by §.) .

3 4 3 6

Impinger Sequence 1
Impinger Type™*
Final Volume**
Initial Volume**
Difference

* § = Greenburg~Smith standard, M = medified, O = Other

** |ndicate value and units (ml or gm)

MRI LAB ANALYSIS

Sample |Filter Final Weight | Tare Weight [Sample JPerfon'ned
No. No. Code (gm) _(gm) Volume (m By Date |
1
2
3
4
> 5 |g4qeRn | 8Y.95268 | (7O | Jd. liezzgo
2F | 6 10.209%9 0.303’-/"/ S lro-u
6
é
7
8
9 .
10 |88.57768| £8.57758 | 235 | S-S -2
Comments: Codes

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 biank

Acetone blank

—

O VONO U WK —y

MRI-Form P10 (10/72) 25
D..
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FILE NAME - BAGI344
RUN # -~ BAG-I-3-4-(%)
LOCATION - PFIZER
DATE - 10-23-80
FROJECT # -~ 48%91-L93

INITIAL METER VOLUME (CUBIC FEET)= 679.076
FINAL METER VOLUME (CURBIC FEET)= 468%.992
METER FACTOR= 1

NET METER VOLUME (CUBIC FEET)= 10.914
GAS VOLUME (DRY STANDARD CUBIC FEET)= 11,045
BARDMETRIC FRESSURE (IN. HWG)= 29.70
STATIC FRESSURE (INCHES H20)= -30.60
PERCENT OXYGEN= 13.17
FERCENT CARBON DIOXIDE= 18.83
MOISTURE COLLECTED (ML)= 12.8
FERCENT WATER= 518
AVERAGE METER TEMPERATURE (F.)= 60.2
AVERAGE DELTA H (IN, H20)= 1.88
AVERAGE DELTA P (IN. H20)= ' 0.40
AVERAGE STACK TEMPERATURE (F.)= 409.2
DRY MOLECULAR MWEIGHT= 31.540
WET MOLECULAR WEIGHT= 30.839
AVERAGE SQRUARE ROOT OF DELTA P (IN, H20)= 0.6292
Z ISOKINETIC= 106.2
FPITOT COEFFICIENT= 0.8400
SAMPLING TIME (MINUTES)= 15,0
NOZZLE DIAMETER (INCHES)= 0.29460
STACK AXIS #1 (INCHES)= 46 .75
STACK AXIS #2 (INCHES)= 72,00
RECTANGULAR STACK

STACK AREA (SQUARE FEET)= 23.375
STACK VELOCITY (ACTUAL, FEET/MIN)= 2,747
FLOW RATE (ACTUAL, CUEBIC FEET/MIN)= 64,200
FLOW RATE (STANDARD, WET, CUBIC FEET/MIN)= 35,782
FLOW RATE (STANDARD, DRY, CUBIC FEET/MIN)= 354443 33 929

FARTICULATE LOADING ~ PARTIAL CATCH

FARTICULATE WEIGHT (G)= 3.0434
FARTICULATE LOADING, DRY STD. (GR./SCF)= 4.2434
FARTICULATE LOADING, ACTUAL (GR./CU. FT.)= 2.2414
EMISSION RATE (LLB/HR)= 28821 (233,93

FARTICULATE LOADING - TOTAL CATCH INCLUDING IMFINGERS

PARTICULATE WEIGHT (G)= 3.0434
PARTICULATE LOADING, DRY STD. (GR./SCF)= 4.2434
PARTICULATE LOADING, ACTUAL (GR./CU, FT.)=  2.2416
EMISSION RATE (LE/HR)= 1288+91 /233.g3

PERCENT IMFINGER CATCH= D~27 0.0



X ¥ METRIC UNITS % X

FILE NAME - BAGI34
RUN ¥ - BAG-I-3—4
LOCATION - PFIZER
DATE - 10-23-80
FROJECT # - 4B?1-L93

INITIAL METER VOLUME (CUBIC METERS)=
FINAL METER VOLUME (CUBIC METERS)=
METER FACTOR= 1

NET METER VOLUME (CUBIC METERS)=

GAS VOLUME (DRY STANDARD CUBIC METERS)=

BAROMETRIC PRESSURE (MM HG)=
S8TATIC FRESSURE (MM HZ20)=

PERCENT DXYGEN=

PERCENT CARBON DIOXIDE=
MOISTURE COLLECTED (ML)Y=
PERCENT WATER=

AVERAGE METER TEMPERATURE (C.)=
AVERAGE DELTA H (MM HZ20)=
AVERAGE DELTA P (MM HZ0)=
AVERAGE STACK TEMFERATURE (C.)=

DRY MOLECULAR WEIGHT=
WET MOLECULAR WEIGHT=

AVERAGE SQUARE ROOT OF DELTA P (MM H20)=
Z ISOKINETIC=

FITOT COEFFICIENT=

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

8TACK 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)=
FLOW RATE (STANDARD, DRY, CUBIC M/MIN)=

FARTICULATE LOADING - FARTIAL CATCH

FARTICULATE WEIGHT (G)=

FARTICULATE LOADING, DRY 5TD. (G/CU. M)=
FARTICULATE LOADING, ACTUAL (G/CU, M.)=
EMISSION RATE (KG/HR)=

FARTICULATE LOADING — TOTAL CATCH INCLUDRING

FARTICULATE WEIGHT (G)=

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

PERCENT IMFINGER CATCH= D-28

19,229
12.538

0.309
0.313

754.38
=777.2

13.17
18.83
12.8
5.18

15.7
47 .8
i0.1
209.6

31.540
30.839

3.1710
106.2

0.8400
15.0
7.52

1.187
1.829

2.172

837
1,818
1,013 -
1884 9./

3,0434
9,7311
5.1405
58516 5 (-0 /L

IMPINGERS

3, 0434

9,7311

5,1405

585716 54601 b
0.0



FILE NAME - BAGI34
RUN & - BAG~-X-3-4
LOCATION ~ FFIZER
DATE - 10-23~80
PROECT # - 48921-L93

FOINT & DELTA F DELTA H STACK T METER T
(IN. H20) (IN. HZ20) (Fs) INCF.)Y OUT(F.)
i 0.41 1.80 409 =8 -8
2 0.41 1.90 410 60 58
3 0.40 2.00 413 62 o8
4 0,38 1.85 405 &4 58
I 0.38 1,85 409 &7 59
FRACTION FINAL WT. TARE WT. EBELANK WT. NET WT.
(G) (G (G) (&)
DRY CATCH 0.0000 0.0000 0,0000 0.0000
FILTER 2,1709 0.7797 -0.0030 1.,3942
FRACTION FINAL WT. TARE WT. - VOL. NET WT.
(G) (G) (ML) (G)
FROBE RINSE 1.6488 0.o0000 300.,0 1.,46492
IMPINGERS 0.0000 0.0000 0.0 0.0000

FROEBE RINSE BLANK (MG/ML)=-1.36364E-03
IMPINGER BLANK (MG/MLY= 0

D-29
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MIDWEST RESEARCH INSTITUTE

WN_Bay-I- 3-8 4

MR! Project Number jg?/ L (Z23)

Field Dates
Plant r2
Sampling Location a L [t

Sampling Date /5-23-Fa

FIELD CREW
Crew Chief Co Lé
Testing Engineer 1 S i
2
3
Engr. Technician 1 Wé;/‘;g
2
3
Lab Technician | L 4&,
2 .
3
Process Engineer | '
2
Other 1
2
MRI ~ Form PO (10/72)
D=-30




NOMOGRAPH DATA

PLANT Plrer

DATE 0-23 - %0

SAMPLING LOCATION Efgqéou.:e Lofel ) 5@9 -7.3 fﬂ

CALIBRATED PRESSURE DIFFERENTIAL ACROSS
ORIFICE. in. H,0 AHg /. ¥4
GO

AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F Toag | ~F5~
PERCENT MOISTURE IN GAS STREAM BY VOLUME % H,0 S
BAROMETRIC PRESSURE AT METER, in. Hg o 12970
STATIC PRESSURE IN STACK, in. He

(P20 .074STACK GAUGE PRESSURE in in. H90) P, K745

P,
RATIO OF STATIC PRESSURE TO METER PRESSURE Pl 42
K RATURE, ° T

AVERAGE STACK TEMPERATURE, °F Swe. | 400
AVERAGE VELOCITY HEAD, in. H,0 Mayg, | 31
MAXINUM VELOCITY HEAD, in. H,0 AP max.,
C FACTOR A
CALCULATED NOZZLE DIAMETER, in. .3
ACTUAL NOZZLE DINMETER. " , 290
REFERENCE Ap. in. Hy0 ; 17/ 2

EPA (Dun) 234

472

b-31




I1SOKINETIC SAMPLING WORKSHEET

Plant P‘Qicw pate /0 —-R3I-EO

Sampling Location L Initial ACS

Test Number Loy - ;" 3—54!'

Isokinetic sampling equation:

APs
. Vmi =K YTs + 460
. 460 i £ 2
" Where: K = 3.168 (Tmgyg + ) (cp) (Oi) (M£f) (Dn®)
I Vm; = Volume of the meter per sampling interval, fr3

' K = Constant of fixed and assumed parameters,
dimensionless
. APs = Velocity head of S pitot, inches H50
Ts = Stack temperature, °F

i

Assumed average meter temperature, °F Tm
' _ . avg “s

Pitot coefficient Cp ‘g,,/
I Sampling time interval, minutes 0i I
l Mole fraction dry gas | ME , 75
Nozzle diameter, inches Dn . ‘ 2—7@
' Béromet:ric pressure, inches Hg Pb a% 70
i 5,168 (_44 + 460) (3y) (3) (I5) 2%?) K |
! vV 212.70 f00.45

D-32
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ISQOKINETIC PERFORMANCE WORKSHEET

Plant FQZf‘fJ l Date [O-R3 -6
Sampling Location ‘53 ﬁ.{mu.e L /,, Initial Ros
Test Number Bag=- L -3~ o

1sokinetic equation:

% 1=

Vs(O)(Ps)(Mf)(Dnz)
Average stack temperature, °F Ts
ave $07?,
by sHz= 158
Meter volume {(std), l7. 64(Vm)( __a_vg) Pb = 24,7 Vmg, g //6044.
m = 1096
Tm+460
Titdeo = 520.2
Mole fraction dry gas, 100-% Hy0 7o = ST ME 949
100 '
Molecular wt. dry stack gas, lb/lb-mole Md
(%C0y x 0.44) + (%0p x 0.32) + (%N + %CO x 0.28) 3/,5//./
/6.3 73,07 £8 2
Molecular wt. stack gas, lb/lb-mole Ms
(Md) (Mf) + 18(1 - Mf) - 30.870
Static pressure in stack, absolute, in. Hg ' Ps.
 (Pb) + (0.074 x stack gage pressure, in H20) ZZQ{
K= -2.235 ,‘} .
Stack velocity, fpm ap= . 376 Vs Fea- i
Ts+460 pe &Y
5,128.8 (Cp) (VAFs,yg) Y Psnts 2747
Total sample time, minutes 0 15’
Nozzle diameter, inches Dn 0.2%¢
1,039 (4@%2  + 460)(JLoFs ) - % 1 |
Q7819 (U5 ) (LT.95) (2545) (1296 2) 106.3
D-34
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PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant Ip‘lel:'zpr-

Run No.

Bag~L- 3=

Sample Location —_&&4«&3’—1&@7&

Sample Date /() ~R 3~F0O

Sample Box No.

Recovery Date

Sample T ﬁggﬁg‘ [gl‘ﬁ

Cleanup Person

Filter No. #25
Sample No.

Sample Material Dﬁcription Ca o rTicolole
[

MOISTURE AND/OR SAMPLE

SILICA GEL

I
Impinger Sequence 1 2 4 5 |
Impinger Typed/ m _3 m I
Impinger Solution Ha Ha O l
Final Volume (wt:)b/ 0% 020 6997
Initial Volume (wt)2/ /o p 00,0 l §q7,.1
Net Volume (wt)b/ ) 2 | 7.5
Sample No.(s) | Silica Gel
Combined impinger contents, Sample No. Color
Liquid Level Marked Container(s) Sealed I
Description of Impinger Solution - fhs (D
. 2
Total Moisture, gm [ 2.&
a/ 5 = Greenburg-Smith standard, M = Modified, 0 = Other .
b/ Indicate value in units, ml or gm
RECOVERED SAMPLE

Probe Rinse: Sample No., 2/ » z&” 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. oy

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: /AR ANAL:/{IS OV _SITE

D-35
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MIDWEST RESEARCH INSTITUTE

- Run NO-ﬂgaiF-J—t/ PARTICULATE CLEAN-UP AND ANALYSIS

Date Jo- FIELD ANALYSIS Performed by o/
Impinger Sequence ] 2 3 4 5 )

Impinger Type*

Final Volume** /0% /102 0 64 9,9

Initial Volume** (00 100 o K471

Difference o r () 2.5

* § = Greenburg-Smith standard, M = modified, O = Other &
** Indlccﬂ'e value and units (ml or gm)

MRI LAB ANALYSIS

Sample [Filter Final Weight | Tare Weight |Sample |Performed
No. [Neo. Code (gm) (gm) Velume (m | Date |
| ]
2
3 —
05 °c‘1°6.’323‘5e gﬂ:'.‘g?es-;% 360 CSS jol22
p :
: 6 | 00000 |Eszmas )
¢ o /70857 o-2i
6
7
8
‘ 9
| &3 10 |82.56312 183.56336 | /76 | SJ.  |ioesw
Comments: Codes

Ether-chloroform extraction of i 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

O‘OQ’)\IO\UI-LGJN—'_

j—

MRI-Form P10 (10/72)
D-36
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-l R Ay Yy =N N

FILE NAME - ESFD431

RUN # - ESP-0-4-3-(1)

LOCATION - FFIZER

DATE — 11-4-80 \
FROJECT # - 4891-L93

INITIAL METER VOLUME (CUBIC FEET)= B80.596

FINAL METER VOLUME (CUEBLC FEET)= 100.475
METER FACTOR= 1,015

NET HMETER VOLUME (CURIC FEET)= 20.177
GAS VOLUME (DRY STANDARD CUEBIC FEET)= 20.259
BAROMETRIC FREBSURE (IN. HG)= 29,03
STATIC PRESSURE (INCHES H20)= -0.52
FERCENT OXYGEN= 11.83
FERCENT CAREBON DIOXIDE= 17.00
MOTLSTURE COLLECTED (ML)= 30.0
FERCENT WATER= ' _ 6.52
AVERAGE METER TEMPERATURE (F.)= 3241
AVERAGE DELTA H (IN, HZ0)= 1.61
AVERAGE DELTA F (IN. HZO)= 0.13
AVERAGE STACK TEMFERATURE (F.)= S0%5 .0
DRY HWOLECULAR WELIGHT= 31.193
WET MOLECULAR WEIGHT= 30.333
AVERAGE SQUARE ROOT OF DELTA P (IN. H20)= 0.3612
# ISOKINETIC= 109.6
FITOT COEFFICIENT= ' 0.8400
SAMPLING TIME (MINUTES)= 30.0
NOZZLE DIAMETER (INCHES)= 00,3740
S8TACK AXIS #1 (INCHEG)= 3?.00
STACK AXIS #2Z2 (INCHES)= 36.00
RECTANGULAR STACK

STACK AREA (SQUARE FEET)Y= P.750
STACK VELOCITY (ACTUAL, FEET/MIN)= 1,630
FLOW RATE (ACTUAL, CUEBIC FEET/MIN)= 15,893
FLOW RATE (STANDARD, WET, CUEBIC FEET/MIN)= 8,426
FLLOW RATE (STANDARD, DRY, CUEIC FEET/MIN)= 8547 /ETC
FARTICULATE LOADING - FARTIAL CATCH

FARTICULATE WEIGHT (G)= 0.5713
FARTICULATE LOADING, DRY 8TD. (GR./8CF)= 0.4342
FARTICULATE LOADING, ACTUAL (CGR./CU. FT.)= 0,2151 ,
EMISSION RATE (LE/HR)= B0 29-3

FARTICULATE LOADING - TOTAL CATCH INCLUDING IMPINGERS

FARTICULATE WEIGHT (G)= 0,5713
PARTICULATE LOADING, DRY STD, (GR./SCF)= 0,4342
FARTICULATE LOADING, ACTUAL (GR./CU. FT.O=  0,2151
EMISSION RATE (LE/HR)= s 293
FERCENT IMPINGER CATCH= 0.0

D-38



®x %X METRIC UNITS x

FILE NAME - EBFO431
RUM ¥ - ESF-0-4-3-(1)
LOCATION - FFIZER
DATE - 11-4-80
FROJECT # - 48%21-L.93

INITIAL METER VOLUKWE (CUBIC METERS)=
FINAL METER VOLUME (CUBIC METERS)=
METER FACTOR= 1.01%5

NET METER VOLUME (CURIC METERS)=

GAS VOLUME (DRY STANDARD CUEBIC METERS)=

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

FERCENT QOXYGEN=
FERCENT CAREON DIOXIDE=
MOLSTURE COLLECTED (ML)=
FERCENT WATER=

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

DRY MOLECULAR WEIGHT=
WET MOLECULAR WEIGHT=

AVERAGE SQUARE ROOT OF DELTA F (MM H20)=
% LSOKINETIC=

FITOT COEFFICIENT=

SAMPLING TIWME (MINUTES)=
NOZZLE DIAMETER (MM)=

8TACK aXIS #1 (METERS)=
STACK AXLE #2 (METERS)=
RECTANGULAR STACK

STACK AaREA (SQUARE METERS)=

STACK VELOCITY (ALGTUAL, HM/MINY=
FLOW RATE (ACTUAL, CURIC M/MIN)=
FIL.OW RATE (STANDARD, WET, CUBIC M/MIN)=
FLOW RATE (5TaNDaRD, DRY, CUBIC M/MIN)=

PQRTICULQTE LOADING - FARTIAL CATCH

FARTICULATE WEIGHT (G)=
FARTICULATE L.OADING, DRY STD. (G/CU. M)=
FARTICULATE LOADING, ACTUAL (G/CU. M.0=
EMISSTION RATE (KG/HR)=

FARTICULATE LOADING - TOTAlL CATCH INCLUDING

FARTICULATE WEIGHT (G)=

FARTICULATE LOADING, DRY &§TD. (G/CU. Ml=
FARTILCULATE LOADING, ACTUAL (G/CU., M=
EMISSION RATE (KG/HR)=

FERCENT IMPINGER CATCH= D-39

X

2.282
2.845

0,571
0.574

737 .36
“1302

11,83
17.00
30.0

6.52

11,2
40.9
3.3
262.8

31.193
30,333

1.8203
109.6

0.8400
30.0
?e50

0.991
0.914

0.906

497
450
239
236 223,

0.5713
0.9958
0.4933
14t /3.3

IMFINGERS

0,5713

0.7258

0.,4933

1410 (331
0.0



FILE NAME - ESF0431
RUN # -~ ESFP-0-4-3-(1)
LOCATION - FPFIZER
DATE - 11-4-80

FROBE RINSE ELANK
IMFINGER ELANK

FROECT # - 4891-1.93
FOINT # DELTA F DELTA H
(IN, HZ20) (IN., HZ0)

1 0.14 1.70

2 D.14 1.70

3 0.14 1.70

4 0,14 1.70

5 0.14 1.70

& 0.13 1.70

7 0.13 1.65
a 0,13 1.45

? 0.13 1.35
10 0.13 1.45
FRACTION FINAL WT.

(G)
DRY CATCH 0.0000
FILTER 0.4048
FRACTION FINAL WT.
(G)

FROBE RINSE 20,4600
IMPINGERS 0.0000

STACK T METER T.
(F.) INCF.)  OQUT(F.)
505 48 48
<00 351 48
S00 =3 50
500 54 50
515 T5 S0
510 56 g1
510 S54é 51
00 96 =l
500 S6 a9l
S10 56 9l
TARE WT. BLANK WT. NET WT.
(G) () (G)
0.0000 0.0000 0.,0000
0.307%9 0.0004 0.29466
TARE WT., VoL. NET WT.
(G) (ML (G
?0.,1859 225.0 0.2747
G.0000 6.0000

0.0

(MG/ML)Y=-2,48E-03
(MG/MLY= 0

D=40




MIDWEST RESEARCH INSTITUTE

RUN £S5~ O - & -

MRI Project Number 4€%/-,-33
Field Dates - 4 -2

Plant Rz ey
Sampling Cocation £3,2 OoTL oI
Sampling Date 4~ _ g

%

FIELD CREW

Crew Chief Cots
Testing Engineer 1 7y '74.,;

2

3
Engr. Technician 1

2

3
Lab Technician 1 uledlde..

5 #

3
Process Engineer 1
_ 2
OQther ]

2
MRI - Form PO (10/72)
: D=-41




NOMOGRAPH DATA

pLANT _ L Lz e v
DATE M/~ 9-&
SAMPLING LOCATION _ &5 P Ottt e?—

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE. in. H,0 sHe |/ £

AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F Tave, | 74~
PERCENT MOISTURE iN GAS STREAM BY VOLUME %O | @S
BAROMETRIC PRESSURE AT METER, in. Hg Po 129,02
STATIC PRESSURE IN STACK, in.Hg ~ &/ 5 & |
(Pm£0.074STACK GAUGE PRESSURE in in. H,0) o 122,77

P
RATIO0 OF STATIC PRESSURE TO METER PRESSURE Pn 1O.2787
AVERAGE STACK TEMPERATURE, °F T
E ST Savg, | 500
AVERAGE VELOCITY HEAD. in. H,0 Mg 0. 75
MAXIMUM VELOCITY HEAD, in. H,0 AP .
CFACTOR /0
CALCULATED NOZZLE DIAMETER, in. .37
ACTUAL NOZZLE DIAMETER, in. O.37%
REFERENCE p. in. H,0 0. /60
EPA Dun 234
472

D-42




ISOKINET1C SAMPLING WORKSHEET

Plant IQﬁ/'z ar Date s/ ~4-§0

Sampling Location AP GufdelT Initial Q(J

Test Number £52 -9 —-¢ -3

Isokinetic sampling equation:

APs
Ts + 460

+ 460) (Cp) (0i) (Mf) (Dn2
e _

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

Vm; = K

5'
Where: K = 2188 (Tma"ﬁ

-
I

Constant of fixed and assumed parameters,
dimensionless

APs = Velocity head of S pitot, inches Hy0

Ts = Stack temperature, °F

Assumed average meter temperature, °F _ mavg 75"
Pitot coefficient Cp O.59
‘Samplj:ng time interval, minutes 0i 3
Molms fraction dry gas Mf .95~
Nozzle diameter, inches Dn o322«
Barometric pressure, inches Hg Pb 29,03
5.168 (zg= _ + 460) (124) (3_) (35) (32%) K

e rrine 17/.8%

D=43
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l ISOKINETLC PERFORMANCE WORKSHEET
. Plant /ﬂ‘z,g_r Date //-4'"?'0’
l Sampling Location &£XF2 O, T (e 7 Initial CC‘_/
_ Test Number ESLO-p - =3
l Isokinetic equation:
w1 = 1,039(Tsgygt460) (Vmg, 4)
l Vs(8)(Ps) (M) (Dn?)
)
l Average stack temperature, °F Tsawg 505"
Oz 161
Mecer volume (std), 17.64(Vm) (Pb-l-.....@.!g.) Pb: 2%.03 Vmg, 4
3.6 ) Vinzy3.%77? 1996
' Trrt460 T 252,/
l Mole fraction Flry gas, 100-% Hp0 ME 055
100
l Molecular wt., dry stack gas, lb/lb-mole Md 31.24
I (%C0, x 0.44) + (%05 x 0.32) + (%Ny + %GO x 0.28) St
' Molecular wt. stack gas, lb/lb-mole Ms 30,574
l (Md) (M) + 18(1 - Mf) -2Eriry
Static pressure in stack, absolute, in. Hg Ps.
' (Pb) + (0.074 x stack gage pressure, in H20) A8.77
_ Stack velocity, fpm Vap:0.3¢¢ Vs |
l Ts+460 (iZex
i 5,128.8 (Cp)(\/APsavg) Psxis 162 9
' Total sample time, minutes =) 30
' Nozzle diameter, inches Dn 0.32¢
: 1,039 ( $05” + 460)( /7. 96 ) %1 P
GE2z) (30 ) (29.72) (F5 ) (327 2) /10
l 18
' D-45




PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant f‘,Q'Z. e v

Sample Location _&3H (O7(et

Sample Box No. /&

Sample Type LorFieelaTe.

Filter No. i

Sample No.

Sample Material Description

Run No. _ E5P-0- & =3
Sample Date /= o=~
Recovery Date IIU?E%
Gleanup Person - A)

)
iy

MOISTURE AND/QR SAMPLE

SILICA GEL

I
Impinger Sequence 1 2 3 4 5 I
Impinger Typed/ y 241 = Y4 |
Impinger Solution Ml Yo Prg |
Final Volume (wt)2/ 119 { oL / €N -5
Initial Volume (wt).b./ Je o [L=X=) &) l -5
Net Volume (wt)bR/ [9 L / | [
Sample No.(s) I Silica Gel
Combined impinger contents, Sample No. Color
Liquid Level Marked Container(s) Sealed |
Description of Impinger Solution
Total Moisture, gm S0-0
a/ § = Greenburg-Smith standard, M = Modified, 0 = Other
b/ Indicate value in units, ml or gm
RECOVERED SAMPLE
, Bravin

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

Liquid Level Marked Description

Sealed Sealed

Impinger Rinse: Sample No.

Liguid Level Marked
" Sealed

Water Blank: Sample No.

Liquid Level Marked
Sample Disposition

Acetone Blank:

Filter Blank:

5},!‘;;1‘@“‘ No. (4

Liquid Level Marked
Sealed

Sample No.

Sealed

Carrier

Date Shipped:

Remarks:

Date of laboratory custody

Personnel accepting custody

Seal(s) broken by

Date broken

Remarks:

D-46




MIDWEST RESEARCH INSTITUTE

Run No. PARTICULATE CLEAN-UP AND ANALYSIS
Date FIELD ANALYSIS "~ Performed by _____
Impinger Sequence | 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

Final Weight | Tare Weight [Sample JPerforrned
Code (gm) (gm) Volume (m By Date
1
2
- 3

s lao-as0u |an-eses (72

~ 14 6 |10L0UB 020788 B
6
6
7
8
9
10 |§34¢708 |BBHUID |15

Comments: Codes

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

—

O‘OW\!GU’IA(«JN—-"

MRI-Form P10 (10/72) o4
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FILE NAME - ESP0121
RUN # - ESP-0-1-2~-(1)
LOCATION - FFIZER
DATE - 10-28-80
PROJECT # - 4891-L.93

INITIAL METER VOLUME (CUBIC FEET)= 715.600
FINAL METER VOLUME (CUBIC FEET)= 734.880
METER FACTOR= 1.01%5

NET METER VOLUME (CUBIC FEET)= 12,569
GAS VOLUME (DRY STANDARD CUBIC FEET)= 20,206
BAROMETRIC FRESSURE (IN. HG)= 29.18
STATIC PRESSURE (INCHES HZ0)= ~-0.52
PERCENT OXYGEN= 8.00
PERCENT CAREON DIOXIDE= 12.467
MOISTURE COLLECTED (ML)= 27 .8
FERCENT WATER= 6,09
AVERAGE METER TEMPERATURE (F.)= 40.4
AVERAGE DELTA H (IN. H20)= 1.51
AVERAGE DELTA P (IN. H20)= 0.07
AVERAGE STACK TEMPERATURE (F.)= 441 .7
DRY MOLECULAR WEIGHT= 31.467
WET MOLECULAR WEIGHT= 30.648
AVERAGE SQUARE ROOT OF DELTA P (IN., H20)= 0.2626
% ISOKINETIC= 104.0
PITOT COEFFICIENT= 0.8400
SAMPLING TIME (MINUTES)= 30.0
NOZZLE DIAMETER (INCHES)= 0.4440
STACK AXIS #1 (INCHES)= - 392.00
B8TACK AXIS #2 (INCHES)= 36.00
RECTANGULAR STACK

STACK AREA (SQUARE FEET)= 9.750
STACK VELOCITY <(ACTUAL, FEET/MIN)= 1,149
FLOW RATE (ACTUAL, CUBIC FEET/MIN)= 11,206
FLOW RATE (STANDARD, WET, CUBIC FEET/MIN)= 6,252
FLOW RATE (STANDARD, DRY, CUBIC FEET/MIN)= vty 587/

FARTICULATE LOADING - PARTIAL CATCH

PARTICULATE WEIGHT (G)= 0.4663
FARTICULATE LOADING, DRY STD. (GR./SCF)= 0.3554
PARTICULATE LOADING, ACTUAL (BGR./CU. FT.)= 0,1861
EMISSION RATE (LE/HR)= t8+84 /7 88

FARTICULATE LOADING - TOTAL CATCH INCLUDING IMPINGERS

PARTICULATE WEIGHT (&)= 0.4663
PARTICULATE LOADING, DRY STD. (GR./SCF)= 0.3554
PARTICULATE LOADING, ACTUAL (GR./CU. FT.)= 0.1861
EMISSION RATE (LE/HR)= +8+8% /7 68
FERCENT IMPINGER CATCH= 0.0
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FILE NAME - ESPQ121
RUN # ~ ESP-0-1-2-(1)
LOCATION — PFIZER
DATE ~ 10-28-80
PROJECT ¥ - 4891-L93

INITIAL METER VOLUME (CUBIC METERS)= 20,263
FINAL METER VOLUME (CUBIC METERS)= 20.809
METER FACTOR= 1.015

NET METER VOLUME (CUBIC METERS)= 0.554
GAS VOLUME (DRY STANDARD CUBIC METERS)= 0.572
BAROMETRIC FRESSURE (MM HG)= 741.17
STATIC PRESSURE (MM H20)= ~13.2
PERCENT OXYGEN= 8.00
FERCENT CAREON DIOXIDE= 19.67
MOISTURE COLLECTED (ML)= 27.8
FERCENT WATER= 65.09
AVERAGE METER TEMPERATURE (C.)= 4,7
AVERAGE DELTA H (MM HZ20)= 38.2
AVERAGE DELTA P (MM HZO0)= 1.8
AVERAGE STACK TEMPERATURE (C.)= 238.7
DRY MOLECULAR WEIGHT= 3l.467
HET MOLECULAR WEIGHT= 30.648
AVERAGE SQUARE ROOT OF DELTA F (MM H20)= 1,.3235
Z ISOKINETIC= 104.0
PITOT COEFFICIENT= : 0.8400
SAMPLING TIME (MINUTES)= 30,0
NOZZLE DIAMETER (MM)= 11.28
STACK AXIS #1 (METERS)= 0.991
STACK AXIS *2 (METERS)= 0.914
RECTANGUL AR STACK

STACK AREA (SQUARE METERS)= 0.7206
STACK VELOCITY (ACTUAL, M/MIN)= 350
FLOW RATE (ACTUAL, CUBIC M/MIN)= 317
FLOW RATE (STANDARD, WET, CUBIC M/MIN)= 177-
FI.LOW RATE (STANDARD, DRY, CUBIC M/MIN)= 5 (66

FARTICULATE LOADING - FARTIAL CATCH

PARTICULATE WEIGHT (&)= 0.4663
FARTICULATE LOADING, DRY STD. (G/CU. M)= 0.8149
PARTICULATE LOADING, ACTUAL (G/CU. M.)= 0.4268-
EMISSION RATE (KG/HR)= B+56 &)/

FPARTICULATE LOADING —~ TOTAL CATCH INCLUDING IMFINGERS

FARTICULATE WEIGHT (G)= 0.4663
PARTICULATE LOADING, DRY STD. (G/CU, M)= 0.8149
PARTICULATE LOADING, ACTUAL (G/CU. M)= 0.42468
EMISSION RATE (KG/HR)= D-50 8+54 B/(

PERCENT IMPINGER CATCH= _ 0.0




FILE NAME - ESPO121
RUN # - ESF~-0-1-2-(1)
LOCATIDN - FFIZER
DATE - 10-28-80
FROECT % - 4891~L93

FOINT # DELTA P DELTA H STACK T METER T.
(IN. HZ0) (IN. H20) (F.2 INCF.)> OUT(F.)
0.06 1.20 465 3% 37
0.07 1.40 4462 38 37
0.07 1445 4462 41 37
0.07 1.350 442 42 37
0.07 1.460 462 44 38
0.067 1.60 4460 44 a8
0.07 1.70 450 45 39
0.07 1,65 440 46 29
0,07 1.45 462 47 39
0 0.07 1.50 462 44 39

HOgONCUND2WMR -

FRACTION FINAL WT, TARE WT. BLANK WT. NET WT.
(G) (G) (G ()

DRY CATCH 6.0000 0.0000 0.0000 0.0000

FILTER 0.6274 0.2984 0.0004 0.3287

(6) (B (ML) (G
PROEE RINSE ?0.,1595 ?0.0129 170.0 0,1376
IMPINGERS 0.0000 0.0000 0.0 0.0000
FROEE RINSE ELANK (MG/ML)= ,053
IHPINGER BLANK (MG/ML)= 0

D-51
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MIDWEST RESEARCH INSTITUTE

RUN ESP ~p_1-R (D)
MRI Project Number4%9 |~ LC QQ

Field Dates
Plant  PFizev

Sampling Location E$P OvtloTf
Sompling Date 10-2.8-80

Crew Chief G C_OBB
N\', HaLV\Sé,n

FIELD CREW

Testing Engineer

WMo —

Engr, Technician

T Wa lKev

3. p;veltmis
S Johnson

—

Lab Technician

LI o

Process Engineer

—

Other

-—

MRI - Form PO (10/72)
D-52




NOMOGRAPH DATA

PLANT P%"g ev

oate__10=A8~- 8D
"SAMPLING LOCATION E P "‘Oud"e‘l'

CALIBRATED PRESSURE DIFFERENTIAL ACROSS
ORIFICE. in. H,0 stg |/, gL,/
AVERAGE METER TEMPERATURE (AMBIENT + 20°F) °F Thavg. 40
PERCENT MOISTURE IN GAS STREAM BY VOLUME LHO | 59
BAROMETRIC PRESSURE AT METER, in. Hg o 129.1€
STATIC PRESSURE IN STACK, in, Hg— 1S C@a% |
(P 20.074STACK GAUGE PRESSURE in in. Hy0) o [RT.AA
P
RATIO OF STATIC PRESSURE TO METER PRESSURE SPn | 1,00
AVERAGE STACK TEMPERATURE, °F T
ERAGE we. | 188
AVERAGE VELOCITY HEAD, in. H,0 800 | o 11
MAXIMUM VELOCITY HEAD, in. H,0 . |, /L{
CFACTOR
0.93 \
CALCULATED NQOZZLE DIAMETER, in. 375 ,daz ( A ’*)
ACTUAL NOZZLE DIAETER, in. L HY Y (oreda ’""’7?'& /9
REFERENCE Ap. in, H,0 c_—-).a_l:a" O‘ Dc{
EPA (Dur) 234
472
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1SOKINETIC SAMPLING WORKSHEET

Plant P-Qa’Ze Y Date /0"—? 9-80
Sampling Location PSP —Owtlot - Initial MPH
Test Number E;P-O—-I-a k'l\

/

Isokinetic sampling equation:

v =K APs
iz Ts + 460

5.168 (Tm,.. + 460) (Cp) (08i) (Mf) (Dn?

Where: K= avg

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 Cemperature, oF Tmayvg l.'l O
Pitot coefficient cp . 8’7[
Sampling time interval, minutes 0i 3
Mole fraction dry gas ME . ‘74/
1;Iozzle diameter, inches Dn hv"{l'l“'l
Barometric pressure, inches Hg Pb Aq‘ [8
5.168 (40 + 460) (.§4) (3 ) 4D (H4f) K 92302
v22.i8
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JISOKINETIC PERFORMANCE WORKSHEET

Plant P‘S:I"ZQ__V' pate /O —2 534
Sampling Location ESP -0y +let Initial /Y] D #
Test Number t-':ép" /) --T -2 (l/\

Isokinektic equation:

- e wm .

_ 1,039(Tsaygt460) (Vmgr 4)

% 1

l vs(8) (Ps) (M£) (Dn?)
l Average stack temperature, °F Tsavg L/b/ ‘7
! Meter voiume (std), 17.64(Vm) (Pb+%l6’ﬁ> alt= "q‘;gs(g Vg, 4
3- V -_—
= q.91
s T4 60 T - ’ .
pb=29./8 Tizq0.
I Mole fraction dry gas, 100-% H90 (,,;o/o H20 MfE qag
' 100 P
Molecular wt., dry stack gas, lb/lb-mole _ Md 7
(%60, x 0.44) + (%0, x 0.32) + (%N, + %GO x 0.28) 2 /.3
' 2 2 2
! Molecular_wt. stack gas, lb/lb-mole Ms ?O.sq
' (Md) (Mf) + 18(1l - Mf) -
) Static pressure in stack, absolute, in, Hg +0.53 Ps. 22
' _ (Pb) + (0.074 x stack gage pressure, in Hp0) m.
Stack velocity, fpm A%:' o7 Vs Y
l T s+460 17\5
| | 5,128.8 (Cp)(\/APsavg) PsxMs q
l Total sample time, minutes ] 30
Nozzle diameter, inches = Dn .’-[41'/

1,030 ¢ Hble7 + 460y 19.91 % 1

(L15%) (30.) (3982) (738 ) (- H4R) lol. &
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PARTICULATE SAMPLE RECOVERY AND INTEGRITY PO o Q)

Plant P'Ff:Ze, r _ Run No. fé/o"'&"/" ‘;

Sample Location _E£g P— O +led Sample Date ) ) =R &= 8O
Sample Box No. : Recovery Date _{O— 3 & ~ gD
Sample Type MNdss Cleanup Person . Pawvilgp1-S
Filter No. / 7

Sample No.

Sample Material Description

MOISTURE AND/OR_SAMPLE SILICA GEL

|
Impinger Sequence 1 2 3 4 3 l
Impinger Typed/ M > el I
Impinger Solution H., O 1,0 Davy l
Final Volume (wt)b/ M e} 0.3
Initial Volume (wt)2/ 7100 i0d O I é&.s
Net Volume (wt)b/ i L | | 4.8
Sample No.(s) | Silica Gel
Combined impinger contents, Sample No. Color
Liquid Level Marked Container(s) Sealed |
Description of Impinger Solution
Total Moisture, gm 7.9
a/ 8 = Greenburg-Smith standard, M = Modified, 0 = Other
b/ 1Indicate value in units, ml or gm
RECOVERED SAMPLE
Praesiz
Probe Rinse: Sanpeds No. QL Dry Catch: Sample No,
Liquid Level Marked Description
Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank: _SA8EYE No, B3
Liquid Level Marked Liquid Level Marked
Sealed Sealed
Water Blank: Sample No. Filter Blank: Sample No.
Liquid Level Marked = Sealed
Sample Dispesition
Carrier Date Shipped:
Remarks:
Date of laboratory custody Seal(s) broken by
Personnel accepting custody Date broken
Remarks:

D-57




MIDWEST RESEARCH INSTITUTE ESP O -I-L@
Run No. PARTICULATE CLEAN-UP AND ANALYSIS '
Date FIELD ANALYSIS Performed by
Impinger Sequence ] 2 3 4 5 6

Impinger Type*
Final Volume**
Initial Volume**
Difference

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

MRI LAB ANALYSIS

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

i

2

3 '

4 _

" 5 |q0.i599]
1] 6 |02 744

6

)

7

8

9

a3 10 18991564 849-Q1634 | |62
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)
D=58
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' FILE NAME - ESPD111
RUN % - ESP-0-1-1 (1)
LOCATION - FFIZER
' DATE =~ 10~27-80
R PROJECT # - 4891~L93
INITIAL METER VOLUME (CUBRIC FEET)= 696,600
FINAL METER VOLUME (CUBIC FEET)= 715,410
METER FACTOR= 1.015
& NET METER VOLUME (CUBIC FEET)= 19,092
l GAS VOLUME (DRY STANDARD CUEIC FEET)= 19.371
BAROMETRIC PRESSURE (IN. HG)= 29 .34
l STATIC PRESSURE (INCHES H20)= -0.52
PERCENT OXYGEN= 13,66
PERCENT CAREON DIOXIDE= 17,66
' MOISTURE COLLECTED (ML)= 25.3
PERCENT WATER= 5.80
Bl AVERAGE METER TEMPERATURE (F.)= 51,9
. AVERAGE DELTA H (IN. H20)= 1.41
" AVERAGE DELTA F (IN. H2Z0)= 0,14
I AVERAGE STACK TEMFERATURE (F.)= 487 .6
" DRY MOLECULAR WETIGHT= 31.372
WET MOLECULAR WEIGHT= 30,597
lw AVERAGE SQUARE ROOT OF DELTA F (IN. H20)= 0.3728
% ISOKINETIC= 106.4
' FITOT COEFFICIENT= 0.8400
SAMPLING TIME (MINUTES)= 30,0
. NOZZI.LE DIAMETER (INCHES)= 0.3620
' STACK AXIS #1 (INCHES)= 39,00
STACK AXIS #2 (INCHES)= 36,00
~ RECTANGULAR STACK
' S5TACK AREA (SQUARE FEET)= 9,750
STACK VELOCITY <(ACTUAL, FEET/MIN)= 1,651
& FLOW RATE (ACTUAL, CUEBIC FEET/MIN)= 16,099
ll FLOW RATE (STANDARD, WET, CUBIC FEET/MIN)= 8,785 _
B FLOW RATE (STANDARD, DRY, CUBIC FEET/MIN)= 8,702 8715
l PARTICULATE ILOADING - FARTIAL CATCH
PARTICULATE WEIGHT (G)= 0.7821
@& PARTICULATE LOADING, DRY STD. (GR./SCF)= 0.,6218
I PARTICULLATE LOADING, ACTUAL (GR./CU. FT.)=  0.319%5
EMISSION RATE (LE/HR)= 37 44 1o
!}LPARTICULATE LOADING -~ TOTAL CATCH INCLUDING IMEINGERS
- PARTICULATE WEIGHT (G)= 0.7821
PARTICULATE LOADING, DRY STD. (CR./SCF)= 0.6218
' PARTICULATE LOADING, ACTUAL (GR./CU. FTo)=  0.319%
EMISSION RATE (LE/HR)= 4697~ 44,0
FPERCENT IMFINGER CATCH= 0.0
l, D-60




- . . e

-y e M D Bp Em

X X METRIC UNITS % X

FILLE NAME - ESFO111
RUN # - ESF-0-1-1 (1)
LOCATION - PFIZER
DATE - 10-27-80
FROJECT # - 4891-L93

INITIAL METER VOLUME (CUEBIC METERS)=

FINAL HETER VOLUME {(CUBIC METERS)=
METER FACTOR= 1,015
NET METER VOLUME (CUBIC METERS)=

GAS VOLUME (DRY STANDARD CURIC METERS)=

BEAROMETRIC FRESSURE (MM HGI=
STATIC FRESSURE (MM HZ0)=

FERCENT OXYGEN=
FERCENT CARBON DIOXIDE=
MOISTURE COLLECTED (ML)I=
PERCENT WATER=

AVERAGE METER TEMFERATURE (C.)=
AVERAGE DELTA H (MM H20)=
AVERAGE DELTA P (MM HZ0)=
AVERAGE STACK TEMFERATURE (C.)=

DRY MOLECULAR WEIGHT=
WET MOLECULAR WEIGHT=

AVERAGE SQUARE ROOT OF DELTA P (MM HZ0)=

Z ISOKINETIC=

PITOT COEFFICIENT=

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

STACK AXIS #1 (METERB)=
STACK AXIS ¥2 (METERS)=
RECTANGULAR STACK

STACK AREA (SQUARE METERS)=

STACK VELOCITY (ACTUAL, M/MINY=
FLOW RATE (ACTUAL, CUBIC M/MIN)=

FILOW RATE (STANDARD, WET, CUBIC M/MIN)=
FLOW RATE (STANDARD, DRY, CUBIC M/MIN)=

FARTICUL.ATE LOADING - PARTIAL CATCH

PARTICULATE WELGHT (G)=

PARTICULATE LOADING, DRY STD., (G/ClU
FPARTICULATE LOADING, ACTUAL (G/CU.
EMISSION RATE (KG/HR)=

¢ M=
Med=

19.725

20.258

0,541
0.549

745,24
=13.2

13.66
17 .66
253

S9.80

11.1
35.7
3.5

253.1

31.372
30.597

1.8789
106.4

0.8400
30.0
2.19

0.221
0.914

0.906

903
4546
249
24k 735

0.7821
1.4258
0.7327
2405 Z2o.02

FARTICULATE LOADING - TOTAL CATCH INCLUDING IMFINGERS

~FARTICULATE WEIGHT (G)=

PARTICULATE LDADING, DRY STD. (G/CU
FARTICULATE LOADING, ACTUAL (G/CU.
EMISSION RATE (KG/HR)=

FERCENT IMFINGER CATCH=

« M=

M)=

D=61

0.7821

1.4258

0.7327

21,05 Z20.0Z4
0.0



FILE NAME - ESPO111
RUN % ~ ESP-0-1-1 (1)
LOCATION -~ PFIZER
DATE - 10-27-80
FROECT # - 4891-L93

FOINT # DELTA F DELTA H STACK T METER T.
(IN. H20) (IN, HZ20) (F+) INCF.Y OQUT(F.)
1 0.13 1.30 487 44 46
2 0,14 1.40 488 48 47
3 0.14 1.45 490 50 464
4 0.14 1.40 488 o4 47
9 0.14 1.40 488 96 47
& 0.14 1.40 485 o7 48
7 0,14 1.40 489 59 48
8 0.14 1.40 487 41 50
? 0.14 1.45 487 63 o0
10 0.14 1.45 487 66 =l
FRACTION FINAL WT, TARE HWT. BLANK WT. NET WT.
(G) (G (G (G)
DRY CATCH 0.0000 0.0000 0.0000 0.0000
FILTER 0,610Z2 0.1084 6.0004 0.5015
FRACTION FINAL WT. TARE WT. VoL . NET WT.
(G) (G) (ML) (G)
FROEE RINSE 85.5082 85.2241 150.0 0.2806
IMPINGERS 0.0000 0.0000 0.0 c.0000
FROEE RINSE BLANK (MG/ML)= .0219048
IMPINGER BLANK (MG/ML)= 0
D-62
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MIDWEST RESEARCH INSTITUTE

UN Z57-0- -
MRI Project Number %‘7/ L{ q })

Field Dates
Plunf P.Plgea

Sampling Tocation ES P~ ot
Sampling Date | =R 5 g

FIELD CREW
Crew Chief . C,:;bé)
Testing Engineer 1 m p #a nse n
2
3
Engr. Technician 1
2
3
Lab Technician 1 77 b(/a_ //(e‘/'
2. 9. Pavelon [ 3
3 3. Soknsuna
Process Engineer
2
Qther 1
2
MRI - Form PO (10/72)
D-63




NOMOGRAPH DATA

ot PE 122
oate _ /O ~2 780D
sanpLing Location __ES P ~Outlet - | -]

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 1, @ ,__/
AVERAGE METER TEMPERATURE (AMBIENT +20°F), °F T aye /7 O
PERCENT MOISTURE IN GAS STREAM BY VOLUME AH,0 7,0
BAROMETRIC PRESSURE AT METER, in. Hg P 39, 3y
STATIC PRESSURE IN STACK. in. Hg — ~ “*"52%
-O0.52
(Pm%0.074STACK GAUGE PRESSURE in in. H;0) P, 2938
_ P .

RATIO OF STATIC PRESSURE TO METER PRESSURE P /, oo
AVERAGE STACK TEMPERATURE, °F T

. Savg qu E,
AVERAGE VELOCITY HEAD, in. H,0 W, |_J |.XO
MAXIMUM VELOCITY HEAD, in. H,0 Somax. |, |
CFACTOR \

i 36747 :
CALCULATED NOZZLE DIAMETER, in. 3/ " Lﬁé‘@%" (, 36 O>
ACTUAL NOZZLE DIAMETER, in. ‘3 b o—l '
REFERENCE p. in. H,0 / c7
o,
EPA (Dun 234
472
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I1SOKINETIC SAMPLING WORKSHEET

Plant Pfizer pate (0-27~80O

Sampling Location ESP Outlet Initial MDH

Test Number ESD— O-~1—]

Isokinetic sampling equation:

APs
Ts + 460

5.168 (Tm,yg + 460) (Gp) (61) (Mf) (Dn?)
VPb

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

Vm; = K

Where: K=

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 70
Pitot coefficient Cp ’ 5"-{
Sampling time interval, minutes 0i 3
Mole fraction dry gas Mf » 93
Nozzle diameter, inches Dn .369\
Barometr‘i%_pressure, inches Hg Pb aq'jl./
F
5.168 (F5  + 460) (.3 (3) (I3 (332 K
—29.34 /55, 3
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ISQKINETIC PERFORMANCE WORKSHEET

Plant PFi'ge_v- Date /0'& 7"' 80
Sampling Location ESL ~Ou+let Initial _ MO H

Test Number ES5P- O~|~

Isokinetic equations:

1,039(Tsayg460) (Vmg: g)

% 1=

Vs(0) (Ps) (M) (Dn¢)
‘ Average stack temperature, °F Tsavg “}37 é
= 1,40
‘ Meter volume (std), 17.64(Vm) (Pb+AH_aVE.) Al'l'dﬁasl:qs Vg q
13.6 / Tm?> | 19.09
Trrt460 Ve 7 €8 ’
I ' Ph= 249.%H
Mole fractcion dry gas, 100-% H90 ) Mf '
. 100 'QB
' Molecular wc. dry stack gas, 1b/lb-mole Md 3/37
l (%C0oy x 0.44) + (%09 x 0.32) + (%N, + %GO x 0.28) ’
Molecular wt. stack gas, lb/lb-mole Ms
' (Md) (Mf) + 18(1 - Mf) ' : 30'43
Static pressure in stack, absolute, in. Hg™ ‘D.EQ Ps. gq‘ég
l - (Pb) + (0.074 x stack gage pressure, in H30)
- Stack velocity, fpm A‘%M—ap '137 Vs "l
l Ts+460 165
: 5,128.8 (Cp)(\/APsavg) PsxMs
'. Total sample time, minutes 2] 30
' Nozzle diameter, inches Dn .36&
1,039 ( HET. b+ 460y 12.08 ) %1 105.77
' (L) (30 ) B) (93)(322) :
1 e




Remarks:

PARTICULATE SAMPLE RECOVERY AND INTEGRITY ESFlO-l"‘(D

Plant P‘F/ Ze.V"

Run No. ESP D l ,

Sample Date i

Sample Location +H et
Sample Box No. lé{

Recovery Date (O~27- 80

Sample Type Ma.ss
Filter NO. 5
Sample No.

Sample Material Description

Cleanup Person ¥, &miani;

MOISTURE AND/QR SAMPLE

SILICA GEL

3
M

]

Impinger Sequence 1 2

Impinger Typed/ M 5

Impinger Selution #; W0

Final Volume (wt)B/ Elg 65
l

Initial Volume (wt)b/ “122
Net Volume (wt)_E/ 1'5 2 {

_éb_

b

Sample No.(s) Silica Gel
Combined impinger contents, Sample No. Color
Liquid Level Marked Container(s) Sealed
Description of Impinger Solutiom
Total Moisture, gm 3 .
s 8m _ 9. m
a/ 8 = Greenburg-Smith standard, M = Modified, 0 = Other .
b/ Indicate value in units, ml or gm
REGOVERED SAMPLE
BeAreR
Probe Rinse: samp-be No. 34_ Dry Catch: Sample No.
Liquid Level Marked Description
Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank: éﬁﬁ% No. A9
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:

Date of laboratory custody

Seal(s) broken by

Personnel accepting custody

Date broken

Remarkss

D-68
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MIDWEST RESEARCH INSTITUTE ESPO~-( (1)
Run No. PARTICULATE CLEAN-UP AND ANALYSIS
Date "~ FIELD ANALYSIS Performed by

Impi equence 1 2 3 4 5 6
M

Final Volume**

Initial Volume** \
Difference

* § = Greenburg~Smith standard, M = modified, O = Other

** |ndicate value and units (ml or gm)

MRI LAB ANALYSIS

Final Weight | Tare Weight . |Sample |Perfom1ed
Code (gm) (gm) Volume (m | Date |

A—

e

%Py 2o N e) 9-22

O. bLLO2D

O oo |~ o O O n f e N =

10 |86 67467 {8, (723405

]
Q
o
]
wr

Oom\lompwm—-"

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 o

Ether blank

Chloroform blank

Water blank

Acetone blank

—

MRI-Form P10 (10/72)
D-69
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FILE NAME - ESFI411
RUN # - ESP-TI-4-1-(1)
LOCATION - FFIZER
DATE - 11-4-80
FROJECT & - 4871-L.93

INITIAL METER VOLUME (CUBIC FEET)= P37 .211
FINAL METER VOLUME (CUBIC FEET)= ?50.735
METER FACTOR= 1,001
NET METER VOLUME (CURIC FEET)= 13,537
GAS VOLUME (DRY STANDARD CUEBIC FEET)= 13,383
EAROMETRIC FRESSURE (IN. HG)= 29.02
STATIC PRESSURE (INCHES MZ0)= -0.38
PERCENT OXYGEN= 2.33
FERCENT CAREON DIOXIDE= 18.83
MOISTURE COLLECTED (ML)= 18.5
FERCENT WATER= 6403
AVERAGE METER TEMPERATURE (F.)= a4 .0
AVERAGE DELTA H (IN, H20)= 2.94
AVERAGE DELTA F (IN. H20)= 0,09
AVERAGE STACK TEMFERATURE (F.)= 634.8
DRY MOLECULAR WEIGHT= 31.386
WET MOLECULAR MWEIGHT= 30,579
AVERAGE SQUARE ROOT OF DELTA F (IN, HZ0)= 0.3016
% ISOKINETIC= 104.3
FITOT COEFFICIENT= 0.8400
SAMFLING TIME (MINUTES)= 15.0
NOZZI.E DIAMETER (INCHES)= g.5010
STACK AXI5 %1 (INCHES)= 92.50
STACK AXIE #2 (INCHES)= 346,00
RECTANGULAR STACK

. STACK AREA (S5QUARE FEET)= 13.125
STACK VELOCITY <(ACTUAL, FEET/MIN)= 1,444
FLOW RATE (ACTUAL, CUBIC FEET/MIN)= 18,954
FLLOW RATE (STANDARD, WET, CUEIC FEET/MIN)= 8,858
FLOW RATE (STANDARD, DRY, CUBIC FEET/MIN)= 877 632‘/‘

FARTICULATE LOADING - PARTIAL CATCH

FARTICULATE WEIGHT (G)= 16.9318
PARTICULATE LOADING, DRY STD. (GR./SCF)=  19.194%
FARTICULATE LDADING, ACTUAL (GR./CU. FT.)=  8,4270
EMISSION RATE (LE/HR)= K435 1369 9

FARTICULATE LOADING - TOTAL CATCH INCLUDING IMFINGERS

FARTICULATE WEIGHT (G)= 16.9318
FARTICULATE LOADING, DRY STD. (GR./SCF)= 19,1949
FARTICULATE LOADING, ACTUAL (GR./CU, FT.)=  8.4270
EMTSSION RATE (LE/HF)= 1445, 55 (36999
FERCENT IMFINGER CATCH= 0,0

D-71




¥ X METRIC UNITS % x

FILLE NAME - ESFI411
RUN # ~ ESF-I-4-1-(1)
LOCATION - PFIZER
DATE - 11-4-80
FROJECT & - 4891-.93

INITIAL METER VOLUME (CUEIC METERS)= 26,538
FINAL METER VOLUME (CUEIC METERS)= 26,921
METER FACTOR= 1,001

NET METER VOLUME (CUERIC METERS)= 0.383
GAS VOLUME (DRY STANDARD CUEIC METERS)= 0,385
BAROMETRIC FRESSURE (MM HG)= | 737411
STATIC FRESSURE (MM H20)= ~9.7
PERCENT OXYGEN= 9,33
PERCENT CAREON DIOXIDE= 18,83
MOISTURE COLLECTED (ML)= 18.5
PERCENT WATER= 6.03
AVERAGE METER TEMPERATURE (C.)= 12.2
AVERAGE DELTA H (MM H20)= 74.7
AVERAGE DELTA F (MM H20)= 2,3
AVERAGE- STACK TEMPERATURE (C.)= 334.9
DRY MOLECULAR WEIGHT= 31,386
WET MOLECULAR WEIGHT= 30,579
AVERAGE SQUARE ROOT OF DELTA F (MM H20)= 1.5202
% ISOKINETIC= 104.3
FITOT COEFFICIENT= 0.,8400
SAMPLING TIME (MINUTES)= 15,0
NOZZLE DIAMETER (MM)= 12,73
STACK AXIS #1 (METERS)= 1,334
STACK AXIS %2 (METERS)= 0,914
RECTANGULAR STACK

STACK AREA (SQUARE METERS)= 1,219
STACK VELOCITY (ACTUAL, M/MIN)= 449
FLOW RATE (ACTUAL, CUBIC M/MIN)= 537
FLOW RATE (STANDARD, WET, CUBIC M/MIN)= 251,
FLOW RATE (STANDARD, DRY, CUBIC M/MIN)= 248 232, (

FARTICULATE LOADING ~ FARTIAL CATCH

FARTICULATE WEIGHT (G)= 16.9318
FARTICULATE LOADING, DRY STD. (G/CU. M)= 44,0229
FARTICULATE LOADING, ACTUAL (G/CU., M.)= 19,3249
EMISSION RATE (KG/HR)= &55+37 &2l 4]

FARTICULATE LOADING - TOTAL CATCH INCLUDING IMFINGERS

FARTICULATE WEIGHT (G)= 16,9318
FARTICULATE LOADING, DRY S$TD. (G/CU. M)= 44,0229
PARTICULATE LOADING, ACTUAL (G/CU, ™M)= 19,3249
EMISSION RATE (KG/HR)= D-72 37 &21. 747

FERCENT IMPINGER CATCH= 0.0




FILE NAME - ESFI411
RUN # - ESP-I-4-1-(1)

LOCATION - FFIZER
DATE - 11-4-80

FROJECT # - 4871-L%3

FROEE RINSE BELANK
IHPINGER EBELANK

(MG/MLY)=—2.6E-03

(MG/MlL)= 0

D=-73

FOINT # DELTA F DELTA H BTACK T METER T.
(IN. H20) (IN. HZ20) (Fe2 INCF.) QUTC(F.)
1 0.09 2.80 635 91 51
2 0.09 2.80 642 o4 o1
3 0.09 2.20 630 57 31
4 0.10 .10 640 60 ol
S 0.0%9 3.10 627 62 sz
FRACTION FINAL WT., TARE WT., ELANK WT. NET WT.
(G (G) () (G)
DRY CATCH 0.0000 0.0000 B.o0000 0.0000
FILTER 1.2702 0.7819 0.0030 0.,4853
FRACTION FINAL WT. TARE HWT., voL. NET WT.
(G) (G) (ML) (G
FROEE RINSE 106.1950 8?2.7491 230,40 16.4465
IMFINGERS 0.0000 0.0000 6.0 0.0000



MIDWEST RESEARCH INSTITUTE

RUN_ESP- 7 - &/~ /0)
MRI Project Number _ &/ g9 /-4 (73)

Gl N GaE S R am m |

Field Dates _
Plant Loz
Sampling Locafion ESP Tulel
Sampling Date //- 4~ F2
FIELD CREW

Crew Chief Co 4‘
Testing Engineer 1 S 72

2

3
Engr. Technician 1 /%%za(

2 .

3
Lab Technician 1 7 ) a & ;1 ,

2

3
Process Engineer |

2
Other ]

2
MRI - Form PO (10/72)

D=74




'NOMOGRAPH DATA

PLANT P'Q zer
DATE [(~7-Fo
sweLive Locarion =57° L fer o 5P T - &~/

CALIBRATED-PRESSURE DIFFERENTIAL ACROSS

ORIFICE. in. H,0 AHg L TY

AVERAGE METER TEMPERATURE (AMBIENT + 20 °F), °F Toae. | £ S
PERCENT MOISTURE IN GAS STREAM BY VOLUME % H,0 &
BAROMETRIC PRESSURE AT METER, in. Hg Pn [ ALOR
STATIC PRESSURE IN STACK, in. Hg P '
(Pm*0.074STACK GAUGE PRESSURE in in. Hy0) P 3.97

Py .
RATIO OF STATIC PRESSURE TO METER PRESSURE Ppy /
AVERAGE STACK TEMPERATURE, °F T, 4,3
M
AVERAGE VELOCITY HEAD, in. H,0 o, | , 055
) ’
MAXIMUM VELOCITY HEAD, in. H,0 AP pax.
CFACTOR .96
CALCULATED NOZZLE DIAMETER, in. S 3
ACTUAL NOZZLE DIAM_ETER. . 50/
REFERENCE p. in. Hy0 06
EPA (Dun 234
472

D=-75




1SOKINETIC SAMPLING WORKSHEET

Plant ECI_‘Z—ff‘ Date //—_‘/" ¥
Sampling Location ESP Falel Initial QRAcr
Test Number EsP-_T -4~/
Isokinetic sampling equation:
APs
Vmi =K YTs + 460
. 4 2

Where s - 5.168 (’l‘maVE + 460) (C_p_) (0i) (Mf) (Dn*<)

- b

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 65—
Pitot coefficient Cp _ . 37
Sampling time interval, minutes 0i N4
Mole fraction dry gas Mf ’ ?7
Nozzle diameter, inches Dn ,5'0/ |
Barometric pressure, inches Hg Pb gﬂ DA
5.168 (48~ +460) (24) (B ) (2¢) /> K

Nrrary A79.9¢

D-76
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ISOKINETIC PERFORMANCE WORKSHEET

Plant Pgieh Date /t-"{'-?o
Sampling Locaticn 2P Jﬁ.[if Initial X4y
Test Number ESP-LC -4~/

Isokinetic equation:

o 1 = L2039(TsaygHs60) (Vimseq)

Note: Actuel moisture P Hhis fort = 4.63 %

D-78

' vs(8) (Ps) (ME) (Dn?)
l Average stack temperature, °F TS,y
& 1638
' Meter volume (std), 17.64(Vm) Pb+A_I}?..;iﬁ) g‘;;’;?’f Vmg, 4 i3.5-67
1 . - '
Tt 60 Vi = 13,52 TW
Tz &Y
. Mole fraction dry gas, 100-% H»0 Mf
100 LTy
I Molecular wt. dry stack gas, lb/lb-mole Md
' (%C0, x 0.64) + (%0, x 0.32) + (%Np + %GO x 0.28) 2190
Molecular_wt. stack gas, lb/lb-mole Ms CO.60
l (Md) (Mf) + 18(1 - Mf) :
Static pressure in stack, absolute, in. Hg Ps.
' ~ (Pb) * (0.074 x stack gage pressure, in H30) 23?7
' Stack velocity, fpm Vs
Ts+460 [HY
' 5,128.8 (Cp)(\/APsavg) PsxMs 1
07/ -
' Total sample time, minutes o | /5
Nozzle diameter, inches Dn So(
i 3567 '
1,039 (_LBE. + 460) (687 ) %1 /04,2
' 0949 U5 ) @199 (49 ) (501 2) OFS |




PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant Ppt_é e
Sample Location E£5P T le -
Sample Box No.

Sample Type Farltcula e
Filter No.

54
Sample No.

Sample Material Description

Sample Date
Recovery Date
Gleanup Person

Run No. __Eqrfa "_Z, al q"‘/l'n\

e 4

L~ -FO

[/-4-8O

Rela

MOISTURE AND/OR SAMPLE

SILICA GEL

|
Impinger Sequence 1 2 3 4 5 I
Impinger Typed/ M 5% 214 |
Impinger Solution _h 0 1.0 Norey |
Final Volume (wt)2/ {12 o J 67 §S
Initial Volwme (wt)2/ 700 _ /oo o | &g <Tw0
Net Volume (wt)bR/ {2 2 / | GEtEn 305
Sample No.(s) | Silica Gel
Combined impinger contents, Sample No. Color
Liquid Level Marked Container(s) Sealed I
Description of Impinger Solution _
Total Moisture, gm I1%.5
a/ 5 = Greenburg-Smith standard, M = Modified, 0 = Other i
b/ Indicace value in units, ml or gm
RECOVERED SAMPLE

Probe Rinse: m Ne. 9% Dry Catch: Sample No.

Liquid Level Marked Description

Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank: No. {4

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 custody
Remarks:

Seal(s) broken by
Date broken

D-79



MIDWEST RESEARCH INSTITUTE

ESrP- J—'-‘Hm

Run No. PARTICULATE CLEAN-UP AND ANALYSIS

Date FIELD ANALYSIS Performed by
Impinger Sequence 1 2 3 4 5 é

Impinger Type*
Final Volume**
Initial Volume**
Difference

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

MRI LAB ANALYSIS

Final Weight | Tare Weight |Sample Performed
Code (gm) (gm) Volume (ml) _ By Date_|

1061952 |BAM9UD |2
1 2702| 214

77 et 18365438 115 U

o

0
o]
[+ 3
o
15

O*OGJ\!OUI-D.&JI\J—'"

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)
D-80
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FILE NaAME -~ ESFI14) e
RUN ¥ - ESP-I-1-4-(1)

LOCATION - PFIZER

DATE - 10-28-80

PROJECT # - 4891-L93

INITIAL METER VOLUME (CUBIC FEET)= 737,888
FINAL METER VOLUME (CUBIC FEET)= 749.004
METER FACTOR= 1.001

NET METER VOLUME (CUBIC FEET)= 11,127
GAS VOLUME (DRY STANDARD CUEIC FEET)= 11.133
BAROMETRIC FRESSURE (IN. HG)= 29,18
STATIC PRESSURE (INCHES H20)= -0.,38
PERCENT OXYGEN= _ 10.33
PERCENT CAREON DIOXIDE= 18,47
MOISTURE COLLECTED (ML)= 9,2
PERCENT WATER= 3.75
AVERAGE METER TEMPERATURE (F.)= 57.1
AVERAGE DELTA H (IN., H20)= 2,02
AVERAGE DELTA P (IN. H20)= 0,07
AVERAGE STACK TEMFERATURE (F.)= 633.0
DRY MOLECULAR WEIGHT= 31.400
WET MOLECULAR WEIGHT= 30.898
AVERAGE SQUARE ROOT OF DELTA P (IN, H20)= 0.2625
% ISOKINETIC= 96,1
FITOT COEFFICIENT= 0,8400
SAMFLING TIME (MINUTES)= 15.0
NOZZLE DIAMETER (INCHES)= 0,5010
STACK AXIS #1 (INCHES)= 52,50
STACK AXIS #2 (INCHES)= 36,00
RECTANGULAR STACK

STACK AREA (SQUARE FEET)= 13.125
STACK VELOCITY <(ACTUAL, FEET/MIN)= 1,246
FLLOW RATE (ACTUAL, CUBIC FEET/MIN)= 16,351
FLOW RATE (STANDARD, WET, CUEBIC FEET/MIN)= 7,696
FLOW RATE (STANDARD, DRY, CUEIC FEET/MIN)= Fr622- 740

FARTICULATE LOADING - FPARTIAL CATCH

FARTICULATE WEIGHT (G)= 15,9362
PARTICULATE LOADING, DRY STD. (GR./SCF)= 22,0449
FARTICULATE LOADING, ACTUAL (GR./CU. FT.)=  9.,9833
EMISSION RATE (LE/HR)= 14ReT7 /39993

FARTICULATE LOADING - TOTAL CATCH INCLUDING IMFINGERS

FARTICULATE WEIGHT (G)= 15,9362
PARTICULATE LOADING, DRY STD. (GR./SCF)= 22,0449
PARTICULATE LOADING, ACTUAL (GR./CU., FT,)=  9,9833
EMISSION RATE (LE/HR)= 143997 (399 43
PERCENT IMPINGER CATCH= 0.0
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® X METRIC UNITS % x

FILE NAME ~ ESFI141
RUN % - ESP-I-1-4-(1)
LOCATION - FFIZER
DATE - 10-28-80
FROJECT & - 4891-1.93

INITIAL METER VOLUME (CUEBIC METERS)= 20.8%94
FINAL METER VOLUME (CUBIC METERS)= 21.209
METER FACTOR= 1.001

NET METER VOLUME (CUBTIC METERS)= 0.315
GAS VOLUME (DRY STANDARD- CUBIC METERS)= 0.315
BEARODMETRIC PRESSURE (MM HG)= 741.17
STATIC FRESSURE (MM HZ0)= -9.7
FERCENT DXYGEN= 10.33
FERCENT CAREON DIOXIDE= 18.67
MCISTURE COLLECTED (ML)= P2
FERCEMT WATER= 3.75
AVERAGE METER TEMFERATURE (C.)= 13.9
AVERAGE DELTA H (MM H20)= w1l.3
AVERAGE DELTA F (MM H20)= 1.8
AVERAGE STACK TEMFERATURE (C.)= 333.9
DRY MOLECULAR WEIGHT= 31.400
WET MOLECULAR WEIGHT= 30.8%8
AVERAGE SQUARE ROOT OF DELTA P (MM H20)= 1.3230
Z ISOKINETIC= @641
FITOT COEFFICIENT= 0.8400
SAMPLING TIME (MINUTES)= 15.0
NOZZLE DIAMETER (MM)= 12.73
STACK AXIS #1 (METERS)= ‘ 1.334
S5TACK AXIS #2Z (METERS)= 0.914
RECTANGULAR STACHK

STACK AREA (S5QUARE METERS)= 1.219
STACK VELOCITY (ACTUAL, M/MIN)= 380
FLLOW RATE (ACTUAL, CUBIC M/MIN)= 463
FLOW RATE (STANDARD, WET, CUEBIC M/MIN)= 218
FLOW RATE (STANDARD, DRY, CUBIC M/MIN)= Zt6

FARTICULATE LOADING - FARTIAL CATCH

210

FARTICULATE WEIGHT ()= 15,9362
FARTICULATE LOADING, DRY STD. (G/CU. M)= 50,5541
FARTICULATE LOADING, ACTUAL (G/CU. M.)= 22,8939 _
EMISSION RATE (KG/HR)= LER LA 635 .5343

FPARTICULATE LOADING - TOTAL CATCH INCLUDING IMPINGERS

FARTICULATE WEIGHT (G)= 15,9362
FARTICULATE LOADING, DRY STD., (G/CU. M)= w0 .5541
FARTICULATE LOADING, ACTUAL (G/CU, M)= 22,8939
EMISSION RATE (KG/HR)= E5IVFS

FERCENT IMPINGER CATCH= D-83 0.0
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FILE NAME - ESFI141
RUN & = ESP-I-1-4-(1)
LOCATION - PFIZER
DATE ~ 10-28-80
PROJECT & - 4891-L.93

FOINT % DELTA F DELTA H STALK T METER T.
(IN. HZ20) (IN., HZ0) (F.) INCF.Y  QUTC(F.)
1 0.06 2.00 630 32 54
2 0.07 2400 660 a6 a4
3 0.07 1.80 4635 40 1)
4 0.07 2,00 625 63 59
] 0.08 2.30 615 66 a6
FRACTIOMN FINAL WT. TARE WT. BLANK WT. NET WT,
(G) (G (G) (@)
DRY CATCH 0.0000 0.o0000 0.,0000 0.,0000
FILTER 10,8341 0.7880 0.0030 10.0431
FRACTION FIN&AL WT. TARE WT. VOL.. NET WT.
(G) (G) (ML) (G)
FROBE RINSE 189.4230 183,5150 280.0 9.8932
IMFPINGERS 6.0000 0,0000 0.0 p.o000

FROEE RINSE EBLANK (MG/ML)= .033
IMPINGER BLANK (MG/MLY)= 0
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MIDWEST RESEARCH INSTITUTE

RUN £sP- -4 '90)

MR| Project Number & g9/~ 2-9%
Field Dates  /p -s0 g

Plant - FEr 2 & r

Sampling Location Zs,7 =7, -
Sampling Date [0 -2~

. FIELD CREW

Crew Chief Cobd
Testing Engineer 1 LR AL

2

3
Engr. Technician 1 STt /T2

2

3
Lab Technician 1 Rara

2 W ok jes”

3
Process Engineer 1

2
Other 1

2
MRI - Form PO (10/72)

D-85




'NOMOGRAPH DATA

PLANT f?cfz er

DATE /O— 2.8~ £D
SAMPLING LOCATION _ &SP~ Zul o

CALIBRATED PRESSURE DIFFERENTIAL ACROSS
ORIFICE. in. H,0 8Hy | /87
AVERAGE METER TEMPERATURE (AMBIENT + 20 °F), °F Tnae, | 57
PERCENT MOISTURE IN GAS STREAM BY VOLUME % H,0 £
BAROMETRIC PRESSURE AT METER, in. Hg Po 1 29./§
STATIC PRESSURE IN STACK, in. Hg
(Pm£0..074STACK GAUGE PRESSURE in in. Hy0) P, |25
' P
RATIO OF STATIC PRESSURE TO METER PRESSURE SPn |, 29
- .
AVERAGE STACK TEHPERATURE, °F T, | 670
AVERAGE VELOCITY HEAD. in. Hy0 | e | 0 0F
MAXIMUM VELOCITY HEAD, in. H,0 AP ax.
CFACTOR 0.98
CALCULATED NOZZLE DIAMETER, in. 0, 4%
ACTUAL NOZZLE DIAMETER, in. 0,507
EPA (Dun) 234
472
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LSOKINETIC SAMPLING WORKSHEET

Plant F L zer ' Date /O- 28-S0

Sampling Location £ <SP - T,.l)eT Initial o

Test Number  £SP—- T ~/)-%

Isokinetic sampling equation:

Vs = APs
i Ts + 460
. 4 2
Where: K = 3.168 (Tmavg + 460) (Cp) (O1i) (Mf) (Dn“4)
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 'I.‘m‘.wg 5.../
Pitot coefficient | cp 44
Sampling time interval, minutes o1 2
Mole fraction dry gas ME . 75
Nozzle diameter, inches Dn 5o/
Barometric pressure, inches Hg Pb 2918
5,168 (57 + 460) (g%) ((3) (%) (5w?) K

Crra 293.76

D-87
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' ISOKINETIC PERFQRMANCE WORKSHEET
Plant _[7£) 2 er Ll Date _ /O~ 2 &0
l Sampling Location Z£S5P-  Tunlel Initial ce”
Test Number 4&sp- L~ /=%
. Isokinetic equations
' 9 1= 1,039(Tsavgt +460) (Vm g 4)
l Vs(B)(Ps)(Mf)(Dnz)
' Average stack temperature, °F | 'l‘savg 633
_ 2.0t
l Meter volume (std), 17. 64(Vm)( AHa _),ab 29,08 Vmg, g .
Tiz 571 1,12
VM c {16
l Mole fraction dry gas, 100-% H90 ME _
100 0.7°
' Molecular wt. dry stack gas, lb/lb-mole Md
l (%COp x 0.44) + (%09 x 0.32) + (%Ny + %CO x 0.28) 31.%0
Molecular wt. stack gas, lb/lb-mole Ms 20,73
' (Md) (ME£) + 18(1 - Mf) : !
Static pressure in stack, absolute, in. Hg Ps. -
' (Pb) + (0.074 x stack gage pressure, in H20) 29,/5
= 633
Stack velocity, fpm Vs _
l Toeo T1BA=02626 1250
5,128.8 (Cp)(\/APsavg) PsxMs
. Total sample time, minutes 0 15
' Nozzle diameter, inches Dn 0.50!
1,039 (£33 + 460)( 4li12Z ) %1 g7
l (zso )15 )25 (195 )(501 2)
I_ D=-89




PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant f‘)c;'g_ 2 Run No. EQP'I—I'L{ (D

Sample Location syl m=—y ESP:'._E_.—I‘Lr(\ ) Sample Date
Sample Box No. o ’ . - Recovery Date
Sample Type TeZundl  FarTivolele Cleanup Person
Filter No. S

Sample No. ESFZ~/ =%

Sample Material Description Foarl s tuleZe

MOISTURE AND/OR SAMPLE SILICA GEL

I
Impinger Sequence 1 2 3 4 5 |
Impinger Typed/ ™M 5 rM |
Impinger Solution Ha O H, 0 Day | )
Final Volume (wt)R/ {3y ® | C4 o ™32
Initial Volume (wt)B/ joi> [ (o] ‘ 7C0.C
Net Volume (wt)b/ 2 4 O l 3.1
Sample No.(s) I Silica Gel
Combined impinger contents, Sample No, Color
Liquid Level Marked Container(s) Sealed |
Description of Impinger Solution
Total Moisture, gm 9.7
a/ § = Greenburg-Smith standard, M = Modified, 0 = Qther
b/ Indicate value in units, ml or gm
RECOVERED SAMPLE
Bancn
Probe Rinse: gampte No. Q4. 102 Dry Catch: Sample No.
Liquid Level Marked Description
Sealed S&aled
Impinger Rinse: Sample No. Acetone Blank: G-ertn?;].:gNo. %3
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:

D-90




MIDWEST RESEARCH INSTITUTE
EsP-Z-1-%() :

ESP-IT- -4 (y

Run No. PARTICULATE CLEAN-UP AND ANALYSIS
Date ' FIELD ANALYSIS Performed by
impinger Sequence 1 2 3 4 5 )

Impinger Type*

Final Volume**

Initial Volume**

Difference

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

MRI LAB ANALYSIS

m Filter Final Weight | Tare Weight |Sample IPerformed
No. No. Code (gm) (gm) Volume (m | Date |
‘ 1
2
3
4 _
: q4 ?7: FEZFX]
q4 02 502 GDLX9277
32 6 |10.8>405
6
6
7
8
9 .
83 10|89 AUSH 8] Ao | I
Comments: Codes:
1. Ether-chloroform extraction of impinger water
2. Impinger water residue
3. Impingers and back half of filter, acetfone 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)
D=-91
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FILE NAME - ESFI131
RUN % - ESP-I-1-3-(1)
LOCATION - FFIZER
DATE - 10-27-80
FROJECT % - 4891-L93

INITIAL METER VOLUME (CUBIC FEET)=
FINAL METER VOLUME (CUBIC FEET)=
METER FACTOR= 1,001

NET METER VOLUME (CURIC FEET)=

GAS VOLUME (DRY STANDARD CUEBIC FEET)=

BAROMETRIC FRESSURE (IN. HG)=
STATIC FRESSURE (INCHES HZ20)=

FERCENT OXYGEN=

FERCENT CAREBDON DIOXIDE=
MOLSTURE COLLECTED (ML)=
FERCENT WATER=

AVERAGE METER
AVERAGE DELTA
AVERAGE DELTA
AVERAGE STALK

TEMPERATURE (F.)=
H (IN. HZ0)=
FoCOIN. H20)=
TEMFERATURE (F.)=

DRY MOLECULAR
WET MOLECULAR

WEIGHT=
WEIGHT=

AVERAGE SQUARE ROOT OF DELTA P
% ISUKINETIC=

(IN, H20)=

FITOT CORFFICIENT=
SAMFLING TIME (MINUTES)=
NOZZLE DIAMETER (INCHES)=
STACK AXIS #1 (INCHES)=
STACK AXIS #2 (INCHES)=
RECTANGULLAR STACK

STACK AREA (SQUARE FEET)=

S8T6CK VELOCITY
FLDW RATE
FLLOW RATE
FLLOW RATE

(ACTUAL,
(ACTUAL, CUEBIC
(STANDARD, WET,
(SGTANDARD, DRY,

FEET/MIN)=
FEET/MIN)=
CUBIC FEET/MIN)=
CUBIC FEET/MIN)=

FARTICULATE LOADING - FARTIAL CATCH

FARTICULATE WEIGHT (Gi=

FARTICULATE LOADING, DRY STD. (GR./SCF)=
FARTICULATE LOADING, ACTUAL (GR./CU. FT.)=
EMISSION RATE (LE/HR)=

FARTICULATE LOADING - TOTAL CATCH INCLUDING

FARTICULATE WEIGHT (G)=

FARTICULATE LOADING, DRY STD. (GR./SCF)=
FARTICULATE LOADING, ACTUAL (GR./CU. FT.)=
EMISSION RATE (LE/HR)= D-93
FERCENT IMPINGER CATCH=

726.381
737.130

10.760
10,937

29,32
-0.38

10.33
18,67
i4.1

G.72

21.5
2.08
0.07
602.0

31.400
30.633

0.2646
?3.6

0.8400
15.0
0.3010
52,50

36.00
13,125

1,240
16,275
7,922
847

17,3498
24,4307
11.2062
B

74"98’

563,92

IMFINGERS

17.3498
24,4307
11.2062
HAETT?

0.0

i563.%2



* X METRIC UNITS % x

FILE NAME - ESFI131
RUN $ - ESF-I-1-3-(1)
LOCATION - FPFIZER
DATE - 10~-27-80
FROJECT & - 48%1-L%3

INITIAL METER VOLUME (CURBIC METERS)=
FINAL METER VOLUME (CUBIC METERS)=
METER FACTOR= 1.001

NET METER VOLUME (CURIC METERS)=

GAS VOLUME (DRY STANDARD CUBIC METERS)=

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

FERCENT OXYGEN=
FERCENT CARBON DIOXIDE=
MOISTURE COLLECTED (ML)=
PERCENT WATER=

AVERAGE METER TEMFERATURE (C.)=
AVERAGE DELTA H (MM HZ0)=
AVERAGE DELTA F (MM H20)=
AVERAGE STACK TEMFERATURE (C.)=

DRY MOLECULAR WEIGHT=
HET MOLECULAR WEIGHT=

AVERAGE SQUARE ROOT OF DELTA P (MM H20)=
Z ISOKINETIC=

FITOT COEFFICIENT=

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

8TACK AXIS #1 (METERS)=
STAHCK AXIE #2 (METERS)=
RECTANGULAR STACHK

STACK AREA (SQUARE METERS)=

STACK VELOCITY (ACTUAL, M/MIN)=
FLOW RATE (ACTUAL, CURBIC M/MIN)=
FLOW RATE (STANDARD, WET, CUBIC M/MIN)=
FL.OW RATE (STANDARD, DRY, CUEBIC M/MIN)=

FARTICULATE LOADING - PARTIAL CATCH

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

FARTICULATE WEIGHT (B)=

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

FERCENT IMFINGER CATCH= D-9%4

20.568
20.873

f.305
0.310

74%.73
"'907

10.33
18.67
14.1

Se72

i0.8
52.8
1.8
31é.7

31.400
30.633

1,3334
?23.6

0.8400
15.0
12.73
1.334
0.214

1,219

378
4461
224

22z Zi)

17.3498
26.0251

25,6983

74892 109, 775
FARTICULATE LOADING - TOTAL CATCH INCLUDING IMFINGERS

17.3498
S96.0251
25,6983
Z4 2’7
6.0

169,975



FOINT #

A BWNE

FRACTION

DRY CATCH
FILTER

FRACTION

FROEBE RIN
IMPINGERS

IMFINGER

FILE NAME - ESFI131
RUMN # - ESP-I-1-3-(1)
LOCATION - PFIZER
DATE = 10-27-80
FROJECT # - 48%21-L93

DELTA P DELTA H  STACK T METER T.
(IN. H20) (IN, H20) (F.)> INCF.) OUT(F.)
0.07 1.40 600 47 47
0,07 1,70 600 50 48
0,07 2,20 600 54 48
0,07 2,40 600 60 50
0.07 2,70 610 61 50
FINAL WT. TARE WT. BLANK WT. NET WT.
(G) (G) (G) (G)
6.0000 0.0000 0.,0000 0.,0000
11.8988 0.7854 0.0030 11.1105
FINAL WT. TARE WT.  VOL. NET WT.
(6) (G) (ML) (6)
SE 89,1346 82,8898  250.0 6+2393
0.0000 0.0000 0.0 0.,0000
FROBE RINSE BLANK (MG/ML)= 0219048
BELANK (MG/ML)= 0
D-95
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MIDWEST RESEARCH INSTITUTE

RUN z¢p-T~ /-50)

MRI Project Number #8&9/ -c- $3
Field Dates ,p-2 >~ Go

Plant (ree Zod .
Sampling Locafion £spz- ZuleT
Sampling Date Jo -7 7- &2

FIELD CREW

Crew Chief Colt
Testing Engineer 1 £. Stultz

2

3 .
Engr. Technician 1 £ 44, 4./

2.

3
Lab Technician 1 e

2 Ula /(e/u

3
Process Engineer 1

2
Other 1

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

PLANT Pltzer

DATE [D-R7-FO

sapLnG LocaTion 25 P Tulet

._5;? .45%, <
CALIBRATED PRESSURE DIFFERENTIAL ACROSS
ORIFICE. in. H,0 aHg /. B ¢
AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F T avg 60
PERCENT MOISTURE IN GAS STREAM BY VOLUME % H,0 YA
BAROMETRIC PRESSURE AT METER, in. Hg P R 34
STATIC PRESSURE IN STACK, in. Hg '
(Pm*0.074STACK GAUGE PRESSURE in in. Hy0) Pe 23
P
RATIO OF STATIC PRESSURE TO METER PRESSURE 5P ,999
AVERAGE STACK TEMPERATURE, °F T
' | 677 s
AVERAGE VELOCITY HEAD, in. H,0 Sag | 079 | OF
MAXIMUM VELOCITY HEAD, in. H,0 Smax. | L,OF
C FACTOR .73
CALCULATED NOZZLE DIAMETER, in. 48
ACTUAL NOZZLE DIAMETER, in. SOl
.in. 50 , '
REFERENCE Ap. in. Hy moOP'O

EPA (Dun 234
472

D-97




1SOKINETIC SAMPLING WORKSHEET

Plant ‘Pt%.em Date (O —-R C-FK©
Sampling Location £SP Lul-[ Initial R
Test Number Ese-[—-( -3

Isokinetic sampling equation:

Vs = K APs
LT Vs + 460
; 2
where s R = 5.168 (Trna.‘,g + 460) (EE) (0i) (Mf) (Dn*)
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
? T ave & o
Pitot coefficient Cp . €Y
‘Sampling time interval, minutes 0i =
Mole fraction dry gas ME ' ‘Cz}
Nozzle diameter, inches Dn , 350/
Barometric pressure, inches Hg Pb 2932
5.168 (60 + 460) (L5%) (3) (52) (5219 K
AT/ 9
\/ Z 7232

D-98
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1SOKINETIC PERFQRMANGE WORKSHEET

Plant f/z'z.e/ T2 Date /842 7 - ¢o
Sampling Location _ £ ¢p — Ty T,./.C Initial Cer
Test Number P T - f=3F

Isokinetic equation:

. s

- 1,039(Tsayet460) (Vmg, )
Vs(O)(Ps)(Mf)(Dnz)

Avgr_age stack temperature, °F TSavg OO
Meter volume (std), 17.64(Vm) (Pb+A_gl.:a%5) ‘:7’,’“_"6," 2 il I
1 - m e ’
T4 60 Vi /0:779 (O,q%T
Mole fraction dry gas, 100-% H50 - ME 'c?_g
' 100
Molecular wt. dry stack gas, lb/lb-mole Md 3rve
(%C0y x 0.44) + (%05 x 0.32) + (%Np + %CO x 0.28) 32/.4Y0
: -
Molecular wt. stack gas, lb/lb-mole Ms e 7
(Md) (ME) + 18(1 = Mf) | 30.14
Static pressure in stack, absolute, in. Hg Ps. 2%3
- (Pb) + (0,074 x stack gage pressure, in H0) _ qu/
Stack velocity, fpm ('0?= s Vs eve
Tersb0 =00 907
—— C}? LBy /2[_/4
5,128.8 (CP)(‘/APSavg) PsxMs
Total sample time, minutes ‘ 2] 15
Nozzle diameter, inches Dn '59{
‘09
1,039 (_64g0 + L»é>0)(qﬁau--§=ea3-9A ) % 1 r 1
2rz) (s ) (2737) (53 ) (520 D) 45
74.45
D-100



PARTICULATE SAMPLE RECOVERY AND INTEGRITY popT - (-~ 3 Q)

Plant /gol;z._é._r Ixncg Run No. .__é":_“;"'f‘ /- 3
Sample Location ESP o /et ‘ Sample Date /p-27-¢0

Sample Box No. 7 Recovery Date /0-Z7-§2

Sample Type Fartsculele Cleanup Person

Filter No. Y

Sample No.

Sample Material Description

MOISTURE AND/OR SAMPLE

SILICA GEL

I
Impinger Sequence 1 2 3 4 3 |
Impinger Typed/ M 5 M l
Impinger Solution H,0 H.O Va I
Final Volume (wt)R/ 98 {14 Q 120.0
Initial Volume (wt)2/ o 1we 0 l (914
Net Volume (wt)B/ -1 14 = | _a.d
Sample No.(s) I Silica Gel
Combined impinger contents, Sample No. Color
Liqﬁid Level Marked Container(s) Sealed |
Description of Impinger Solution
Total Moisture, gm /Y, /
a/ § = Greenburg-Smith standard, M = Modified, 0 = Other .
b/ Indicate value in units, ml or gm
RECOVERED SAMPLE
Bk .
Probe Rinse: Sampte No. 110 Dry Catch: Sample No.
. Liquid Level Marked Description
Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank: No. 4%
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:
D-101



5T 13 MIDWEST RESEARCH INSTITUTE ESP-L-1-3 Q)
Run No. 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 stahdard, M = modified, O = Other
** |ndicate value and units (ml or gm)

MRI LAB ANALYSIS

SMFiHer Final Weight | Tare Weight |Sample lPerformed
No. No. Code _(gm) _{(gm) Volume (m By Date |
1
.2
3
4 .
110 5 1¢9.12456 182884751250
] 6 1il.89827 10185930
6
6
7
8
9
49 10 |Bob4b] |86, 687237105
Comments: Codes

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

Acetfone blank

o~ooo\10~t.n.|>wm—-"

MRI-Form P10 (10/72)
D=-102
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INFUT DATA FOR FILE BAGO321

TEST DATE - 10-23-80 “ % WATER= 4,59

FROJECT & - 4891-L93 /// % CAREON DIOXIDE=  16.33

TEST SITE - FFIZER _ % CAREON MONOXIDE=  0.00
" RUN ID - BAG-0-3-2-(\) % OXYGEN= 16,00

ANDERSEN IMPACTOR WITH CYCLONE

S§TACK TEMPERATURE= 290.,0 DEGREES F. SAMFLING TIME= 180.0 MIN,

EAR. FPRESSURE= 29,90 INCHES HG FRESSURE DROP= 0,00 INCHES HG

STATIC FRESSURE= 0.44 INCHES HZ0 SAMFLER TEMF. = 290.0 DEGREES F.

AVE. DELTA F= 0,32 INCHES H20 FARTICLE DENS= 1

FITOT COEFF.= .84 METER VOL .= 54,351 CUBIC FEET

METER TEMFP.= 58,9 DEGREES F. DELTA H=. 0,30 INCHES H20

FROEE DIA.= 0,195 INCHES

CALCULATED RESULTS

SAMPLE VOL.~DRY STD,= 55,290 CU, FT. DRY MOLECULAR WT.= 31,25

SAMPLE VOL.-WET STD.= 574950 CU. FT. WET MOLECULAR WT.= 30,64

STACK VELOCITY= 2189.9 FT./MIN., % LSOKINETIC= 100,7

NOZZLE VELOCITY= 2205.0 FT./MIN. SAMFLING RATE~-ACTUAL= 0.457 CU. FT/MIN

MASS COLLECTED= 12,320 MG, CYCLONE ELANK= 0,035 MG.

LOADING= | 0.00328 GRAIN/SCF STAGE BLANK= -0.150 MG.

LOADING (DRY) = 0.00344 GRAIN/SCF FILTER ELANK= 0.025 MG

RAaTE FOR 15 MICRON CYCLONE CUTOFF= 0.5046 CU., FT/MIN

& NE ER O S0 =R R S oy o E ay e

STAGE + CYCLONE 0 1 2 3 4 5 6 7 FILTER
FINAL KT 75,03 437,73 422,84 441,31 447,39 M5.80 425.44 435.16 461,96 454,03
(HG) '

TARE HT BT 436,37 421,48 440,06 446,12 444,41 424,12 434,04 461.04 453,40
(HG)

NET WT 0,73 151 L3 140 1,42 LS 147 L7 107 0,60
(HG) CORRECTED

FRACTION 5.88 12,26 10,63 11,3 11,53 12,50 11,93 10,31 B.49 4.9
7 OF TOTAL

CUN, 7 5,88 18,04 2877 AL14 5166 6h16 76,10 86,40 95,09 100,00 -
WITH FILTER

FRACTION 619 12,89 11,18 11,95 12,42 1315 12,55 10.84 9.3

% WITHQUT FILTER

CUM, % 6,19 19,08 30,26 42,21 5433 67,48 80.0Z 90,87 100.00
WITHOUT FILTER

JET VEL, 0 3/ & 10 181 32 79 1420 2890
(CH/SEC)

050 SIZE 16,56 16,56 10,33  7.00 477 205 1,52 0,93 0,63 <0.43
" (HICRONS)

D50 FOR STAGE 0 EXCEEDS THE ESTIMATED CYCLONE D50 VALUE OF 15,99 MICRONS,

DH/DLOGD 0,00170 0.00Z21 0,00226 0,00212 0,00129 0,00158 0.,00166
(GRATNS/SCF)

GED HEAN 13,08 850 578 382 215 1,19 - 0,76 <07
(HICRONG)

PARTICLE 1,60+04 3.2D+04 4.90+04 6,9D+04 7,4D+04 1,60+05 2,7D+05

COUNT

THE DS0 VALUE SHOWN FOR THE CYCLOME IS AN ESTIMATE ASSUMING THE (-.43) POWER OF FLON RATE OF SRI CYCLOME I.
D-104
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MIDWEST RESEARCH INSTITUTE

Particle Sizing - Andersen

RUN ﬁe?‘ O~ F-2
MRI Project Number 4Q4/- 1, ( 43)

Field Dates 4.

Plant th;ar
Sampling Location B_"t& ~Oetfot

Sampling Date )y Y>35

: FIELD CREW

Crew Chief (H, &b]a
Testing Engineer 1 T, \)009.|

2 o

3
Engr. Technician 1

2

3 .
Leb Technician 1 T, Wa.[,de‘

2 3. a_Ugﬁ.mtf

3 Jﬂ ;b,ﬂ.h SM
Process Engineer |

2
Other ]

2
MRI - Form PO (10/72)

D=-105




ANDERSEN SAMPLING CALGULATIONS

Date JH = 2350

' Plant
Sampling L Initial__py/
I Test No. ﬂ-aw -~ "'3-2
l Velocity head at sampling location, in. H20 APs 3/
A
Stack temperature at sample point, °F Ts Q40
l ‘Barometric pressure, in. Hg Pb p??,é'7
Static pressure in stack, in. Hg' Ps
\ (Pb) + (0.074 x gage pressure, in. H20) 96‘70
' Percent moisture in gas sStream by volume % H90Q 4/25
Mole fraction, dry gas 00 - % H20 ME '
100
. 1957
Molecular wt. dry stack gas, lb/lb-mole Md
i (% €O, x 0.44) + (% 0y x 0.32) + (% Np + % CO x 0.28) /.25
Molecular wt. stack gas, lb/lb-mole Ms
! (Md) (ME) + 18(1 - Mf) 36468
Stack velocity, fpm Vs
i [Ts + 460 2176
l 5,128.8 (Cp) (VAPS) Ps x Ms '
Galculated nozzle diameter, in. D"c
' Fs/Vs 3 020-3
24 m- , where Fs = 0.5 to 0.75 ft™/min '

' Actual nozzle diameter, in. Dna '/5,‘5
l“; Assumed meter temperature, °F T 65
Isokinetic sample rate,_stack conditions, ft3/min Fs

Dn
! v 0.00694 ml 2 .
T #
l Calculated meter flow rate, ££3 /min Fm
’ Tm+460\ (Ps 30-2
Fs (Ts—l—&éO) (Pb) (ME)
' ' D-106
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ISOKINETIC PERFORMANCE WORKSHEET

Plant P‘F‘/.Ze,v" ' pate L0~-23— 80
Sampling Location Beg Qu.'He.‘l' Initial A

Test Number !5&8 ~0% 3-2

Isokinetic equation:

1,039(Tsaygt460) (Vmgy q)

% L= e
vs(0)(Ps)(ME)(Dn<)
Average stack temperature, °F . Ts,y
e | 290
Meter volume (std), 17.64(Vm) (Pb-i-ﬁ) "W 2.9 Vmg, 4 6'5
TIm +dbg = 578:9
Mole fraction dry gas, l00-% H90 7o h0 = 4.6 ME
100

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

(%C0y x 0.44) + (%04 x 0.32) + (%Ny + %CO x 0.28) 3/5

Molecular wt. stack gas, lb/lb-mole  Ms 30.7
S(Md) (Mf) + 18(1 - Mf) T -

Static pressure in stack, absolute, in. Hg Ps d
(Pb) + (0.074 x stack gage pressure, in Hp0) 207‘7

Stack velocity, fpm Ts = 240 Vs | ;Iﬁ
Ist460  pp= L3\ ﬂ

5,128.8 (Cp)(\/APsavg) PsxMs

-

Total sample time, minutes e /go
Nozzle diameter, inches Dn . /625
Xz T2y 55.a
1,039 (-g3me-  + 460)( sﬂ-ﬂé ) % 1 _
m,g?r

2 (125 (231) 45D (/5B 1o 4

55,56
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ANDERSEN PARTICLE SIZE ANALYSIS
Eiten %2t * L

Final Weights
By JI.¥ Date |D-25-8°

Tare Weights
By _J\P__ Date j0-idO

Test No. Bag-0-3~RQ
Date /&6-2%~Fo

a/ Ineludes—blank-eorrection.

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.

D-110

|
!
' Time Location O TR LA Location om<s\ie %
Location Ba:\J Owtl et
l ues. 35593 254.21 0L
Final Tare Sample % of Cumulative
P o || e |50  0
| o |60 |[4213 (43031 (o
._ J 1 -1 422,84 4‘2_\.(_,% LG
l 2 |2 |440.21 [44006| 125
36"y [447.39]44602 | 1.1
b | -4 [445.80 [44441 [ (.29
5 | -5 [4154414A02| [H2
6 L-b 43516 [4%4.04| {11
7 L1 |4L19L 4614 |0, 41
7| 6-F |45403|453.40 o673
. , 23
et e lver | et
Note: Andersen flow rate =
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INFUT DATA FOR FILE ESFI4ZL

TEST DATE - 11-4-80 % WATER= 6,03
PROJECT # -~ 4891-L93 % CARBON DIOXIDE= 18.83
TEST SITE -~ FFIZER // 7% CAREON MONOXIDE= 0.00
RUN ID - ESF-I-4-2~(1) 4 OXYGEN= ?.33

BRINK IMPACTOR WITH CYCLONE

STACK TEMPERATURE= 590.0 DEGREES F. SAMFLING TIME= 4.0 MIN.

BAR. FRESSURE= 29.02 INCHES HG PRESSURE DROF= 2.20 INCHES HG
STATIC PRESSURE= -0.38 INCHES H20 SAMFILER TEMF., = 590.0 DEGREES F.
AVE. DELTA F= 0.09 INCHES HZ0 FARTICLE DENS= 1

FITOT COEFF.= +84 METER VOL.= 0.187 CURIC FEET
METER TEWMFP.= 63.0 DEGREES F. DELTA H= G.00 INCHES HZO0
PROBE DIA.= 0,115 INCHES

CALCULLATED RESULTS

SAMFLLE VOL,.-DRY STD.= 0,183 CU. FT, DRY MOLECULAR WT.= 31.39
SAMPLLE VOL.-WET STD.= 0.193 CU, FT. WET MOLECULAR WT.= 30.58
STACK VELOCITY= 136649 FT./MIN, 74 ISORINETIC= 101.4
NOZZLE VELOCITY= 1386.0 FT./MIN, SAMFLING RATE-ACTUAL= 0.100 CU., FT/MIN
MASS COLLECTED= 299.210 MG. CYCLONE EBLANK= 0.46465 MG,
LOADING= 23.70626 GRAIN/SCE STAGE ELANK= 0,268 MG.
LOADING(DRY)= 259.22747 GRAIN/SCF FILTER EBELANK= 0.185 MG.
STAGE * CYCLONE 1 2 3 4 ] FILTER
FIMNAL WT 9l1.68 374.53 419.86 421.43 432.30 407.12 281.44
(MG
TARE HWT 234.15 358.40 414,926 420.54 432.76 406,74 280.41
(MG)
NET WT 2746.87 15.86 4,63 .62 0.27 0.11 0.84
(MG)> CORRECTED
FRACTION 92.33 %.30 1,35 0.21 0.09 0.04 0.28
A OF TOTAL
CuM. % P2.53 ?7.83 99,38 ?9.59 99.48 ?¢.72 100.00
WITH FILTER
FRACTION P2.79 S.32 1,55 0.21 0.09 0.04
A WITHOUT FILTER
CUM. X 2.79 98.11 PP.66 99.87 ?2.24 100.00
WITHOUT FILTER
JET VEL. 0 P69 1907 3083 4713 11243
(CM/SEC)
DHO SIZE 7+.00 4.30 2.52 1.70 0.87 0.53 “0.593
(MICRONS)
DM/DLOGD 5.94910 1.5783% 0.29049 0.07431 0.041448
(GRAING/SCF)
GED MEANM 5.49 3.29 2.07 1.22 0.48 0,68
(MICRONS) ‘
FARTICLE 1.3D+08 S.9D+07 1.7D+07 7.5D+06 7.3D+06
COUNT

THE CYCLONE DS0 VALUE IS ASSUMED TO BE 7 MICRONS.,
D-112



MIDWEST RESEARCH INSTITUTE

‘Particle Sizing - Brinks

RUN_ES2 - T~ &/~ &)

MR! Project Number &5°F/ *‘A(ﬂj)

Field Dates

Plant Ffirerm
Sampling Location & ¢~

-2
Sompling Date /e o —FD

FIELD CREW

Crew Chief Q é.é
Testing Engineer 1 §7’u- /7‘2,

2

3
Engr. Technician 1

2
Lab Technician ! L(Dg//&t)

2

3
Process Engineer |

2
Other 1

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

l |
' st Mo ESP --_Z* - A vare_//~4~Fo
l | Flue Gas Temperature __ 2 70 °F . ;7;2/: Bt
Static Pressure - .3 "0 l] _'. |
l Barometric Pressure 27,02 " ug l o j
I Sample Time vd min e ‘ .
Probe Tip Diameter SIS \ 3
' Velocity at sample Poiat /404 ¥ps
' Sample Rate [0S ¢t | schematic of Traverse Point Layout
- APs = ,pa . with Dimensions :
i Aot 2P =@ ol 2747 it Sot €51
i w0, 158 v, _ 7/7
' 0, | 2.3 wo & 2, |
co 4]
i Mo =3/ 40 Pochant™ Srertoe -
SAMPLING LOG
| 075 3 ARAE < & £E3| st | O
07° 4 ol £3 047
'f 0155 Q. 63 092
| QA | 2.2 63 140
i oL 23 |lez|sme |97
i
' D-114



1SOKINETIC PERFORMANCE WORKSHEET

Plant zerv pate [f/~ A L)
Sampling Location SP Lulel Initial RS
Test Number ESP ~T — - 5&73

L

Isokinetic equation:

_ 1,039(Tsaygt460) (Vmgrg)
Vs(0)(Ps) (Mf)(Dni) _

Average stack temperature, °F TS,y
8 |&70
Meter volume (std), 17.64(Vm) (pm-A_Hé.!E) P=2700 | o,
13.6 ‘/M'-'- ,127 I?_g
]
Tm+460. 75;’3 &2
Mole fraction dry gas, 100-% H0 ME
100 .‘77
Molecular wt. dry stack gas, lb/lb-mole Md :
(%COp x 0.44) + (%07 x 0.32) + (%Np + %CO x 0.28) EYA L
Molecular wt. stack gas, lb/lb-mole ' Ms 0.6
L a
(Md) (ME) + 18(L - Mf) >
Static pressure in stack, absolute, in. Hg Ps
(Pb) + (0.074 x stack gage pressure, in H90) 33?7
Stack velocity, fpm Vs
Ts+460 :
5,128.8 (Cp)(\/APsavg) PsxMs /367
085 -
Total sample time, minutes 0 ’7/
Nozzle diameter, inches Dn ‘//5"
1,039 ( S90  + 460)(_. /83 ) % 1

(36D (4 ) @830 (g4 ) (LD (06,3

D-115
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MIDWEST RESEARCH INSTITUTE

Run No. g~ oo — BRINK Date (\~S%- RO

Particle Size Analysis

MRI Project No. ST/ L PF

Recorded by _j4~°
: I

ANALYSIS _
Final Weights TorE_V\{gz_ights
" By: Bosmap Date: _11-4-8%0 By: 4P Date:_19-3)-80
Location: Oh S\T‘L Lng) Location: Oh 5\“% LQB
o
21y 3\
Final Tare Net % of |Cum.%
Paper Weight Weight Weight |Total |of Ttl. | Dp
Stage | No. (gm) (gm) (gm) Weight (Weight | (1)
i - *
CYC | - VSNLD , L D415 21153 L
I R ,B1453 . 35840 L0l
2 3)-1 A9\, K AL , 00490
3 24-3 42143 4054 |, pooBkd
4 i-4 CA3B30 | 432721, | .000%4
5 E1RE) LA0712 V40074 L0038
Filter i F :2%\‘\‘\' . 18041 ,00\03
. L
Total *%
CONCENTRATION CALCULATION
Sampling Duration min
Flow Rate (Brink) cfm
Baro. Pressure in, Hg
Temperature °F
Particulate Concentrarion ug/m3, actual conditions
ng/m?, standard conditions
o (77°F, 29.92 in. Hg)
*  With filter
** Without filter
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l INPUT DATA FOR FILE ESPI141
TEST DATE - 10/27/80 // % WATER= 5,72
PROJECT # - 4891-L93 % CAREON DIOXIDE= 18,47 -
l TEST SITE - FFIZER % CARBEON MONOXIDE= 0,00
RUN ID - ESF=I~1=4~(1) % DXYGEN= 10,33
l BERINK IMFACTOR WITH CYCLONE
STACK TEMFERATURE= &410.0 DEGREES F. SAMFLING TIME= 4,0 MIN.
BaR, PRESSURE= 29.34 INCHES MG FRESSURE DROF= 2,60 INCHES HG
II STATIC PRESSURE= ~0,38 INCHES HZ0 SAMPLLER TEMF. = 610.0 DEGREES F.
AVE., DELTA F= 0,09 INCHES MZ0 FARTICLE DENS= 1
- PITOT COEFF.= .84 METER VOL.= 0,212 CUBIC FEET
l METER TEMF.= 84,3 DEGREES F. DELTA H= 0.00 INCHES H20
PROEBE DIA.= 0,116 INCHES
' CALCULATED RESULTS
' SAMFLE VOL.-DRY STD,.= 0,202 CUs FT. DRY MOLECULAR WT.= 31440
SAMPLE VOL.~WET STD.= 0.214 CU, FT. WET MOLECULAR WT.= 30,63
STACH VELOCITY= 1410.9 FT./MIN. % ISOKINETIC= 106.8
NOZZLE VELOCITY= 1507 .3 FT./MIN. OSAMFLING RATE-ACTUAL= 0.111 CU. FT/MIN
l MASS COLLECTED= 259,395 MG. CYCLONE ELANK= 0.665 MG.
LOADING= 18,72053 GRAIN/SCF STAGE ELANK= 0,268 MG.
LOADING (DRY)= 19,8%632 GRAIN/SCF FILTER ELANK= 0,185 MG,
' STAGE # CYCLONE 1 2 3 4 5 FILTER
FINAL WT 450,78 417.446 414.79 400.01 423.24 396,10 246.84
(MG)
ll TARE WT 207 .95 404,99 410.846 398,97 422,83 395,58 246,84
(MB)
NET WT 242,17 12,20 3,86 0,77 0.14 0.25 0,00
l (MG) CORRECTED
FRACTION 93,36 4,70 1.49 0,30 0,05 0.10 0,00
% OF TOTAL
II CUM. % 93,36 98,06 99.55 99,85 99,90 100.00 100,00
WITH FILTER
FRACTION _ 93,34 4,70 1,49 0.30 0.0% 0.10
% WITHOUT FILTER
l CUM. % 93,36 98,04 99.55 99.,8% 99,90 100,00
WITHOUT FILTER
. JET VEL. 0 1072 2110 3411 74728 124490
(CM/SEC)
D5H0 SIZE 7400 4,11 2440 1,62 0.83 0,50  <0.50
. (MICRONS)
. DM/DLOGD 3,81173 1.19517 0.324689 0.03504 0.08341
(GRAINS/SCF)
GEOD MEAN 5,37 3.14 1,98 1,16 D.49 0,44
' (MICRONS)
| FARTICLE 8,8D+07 4.7D+07 2.0D+07 3.,7D+06 1.4D+07
COUNT
' THE CYCLONE D50 VALUE IS ASSUMED TO EE 7 MICRONS,
D-118



MIDWEST RESEARCH INSTITUTE

‘Particle Sizing - Brinks

RUN 254 17 {..176\
i oo 432 4(23)
Plant PLieer

Sampling Locafion &S 2 74 fa7
Sampling Date LD-27-RO

FIELD CREW
Crew Chief . Q5éé
Testing Engineer 1 52‘24__&/‘&-
, 2
3
Engr. Technician 1
2
3
Lab Technicion !
2
3 -
Process Engineer 1
2
Other 1
2
MRl = Form PO (10/72)
D-119
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I1SOKINETIC PERFORMANCE WORKSHEET

Plant : /DFI“Z.er' Date (O ~A7-30
Sampling Location _ (=SP Ly /el Initial [2.CS
Test Number L Sp- I - (=4

()

Isokinetic equation:

o 1 = L2039(T5aygts60) (Vmsey)

Vs(0) (Ps) (ME) (Dn®)
Average stack temperature, °F TSavg c
(O
el3 AH ’
Meter volume (std), 17.64(Vm)({Pb+—2YE)2q,7?¢ Vmge 4 .
13.6 .Rog‘
Trr+460
8.
Mole fraction dry gas, 100-% H»0 ME qg
100 !
Molecular wt. dry stack gas, lb/lb-mole - Md ‘
(%C05 x 0.44) + (%05 x 0.32) + (%Np + %GO x 0.28) 3040
Molecular wt. stack gas, lb/lb-mole Ms
(Md) (M£) + 18(L - Mf) 20.1¢
Static pressure in stack, absolute, in. Hg Ps ,
(Pb) + (0.074 x stack gage pressure, in H20) 9,31
Stack velocity, fpm Vs
Ts+460 (Y15
5,128.8 (_Cp)(\/APs vg) Vronis | ¥
0 *
Total sample time, minutes - 5] ‘{
Nozzle diameter, inches Dn N ArA
1,039 (Lo + 460)( fR2OX ) %I
14 (7 _) (2930 (L93 ) (-116?) /0%
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| MIDWEST RESEARCH INSTITUTE |
' Run No.ESP-I..l-ﬂ (\) BRINK Date |0 2,7[80
MRI Project No. _4py,_,0z  Porticle Size Analysis Recorded by.-1
. 7
' ANALYSIS
‘ Final Weights ' Tare Weights
. By: .8 Dote: 12:29-80 By: I.%__ Date: 10720°83
I Location: D s_uﬁ. Lad Location: OwN Diik LA
Eem St B4
. | Final Tare Net % of [Cum.%
Paper Weight Weight Weight |Total |of Ttl. | Dp
Stage | No. (gm) (gm) (gm) Weight (Weight | (1)
* *
l cyc 1\-C ,450‘1‘3 . L0145 . 2418 *% **
I P -t 417144 40449 L0147
I 2 [px 41479 L 41006 | 00413
3 W-3 14000 L L3994 00104
' 4 | u-4 L4234 | 47183 . ©001 |
l 5 | u-s 99610 |.39558 | ocost
Filter | 1" F . L4LBA4 . LALBA 00000
| :
Total *k
l CONCENTRATION CALCULATION
I Sampling Duration min
' Flow Rate (Brink) cfm
Baro. Pressure in. Mg
l Temperature °F
' Particulate Concentration ug/ma, actual conditions
hg/m3, standard conditions
l | (77°F, 29.92 in. Hg)
*  With filter
** Without filter
l D=122
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INFUT DATA FOR FILE ESFITI131

/

ol OGN N aN &E GE N aEm .

TEST DATE - 10-28-80 %4 WATERs== 6.01
PROJECT & - 4891-1L.93 % CAREON DIOXIDE= 18,67
TEST SITE - FFIZER % CAREON MOMOXIDE= n,00
RUN ID - ESF-I-1-3-(1) % OXYGEN= 10,33
ERINK IMFACTOR WITH CYCLONE
STACH TEMPERATURE= 4460.0 DEGREES F. SAMFLING TIME= 4,0 MIM.
BaR. PRESSURE= 29,19 INCHES HG FRESSURE DROF= 1,27 INCHES HG
STATIC PRESSURE= 0,38 INCHES H20 SAaMPLER TEME. = &40.0 DEGREES F.
AVE., DELTA [= 0.046 INCHES HZ0 FARTICLE DENS= 1
FITOT COEFF.= +84 METER VOL.= 0,169 CURIC FEET
METER TEMP.= 82.0 DEGREES F., DELTA H= 0,00 INCHES HZOD
FPROEBE DIXA.= 0,115 INCHES
CALCULATED RESULTS
SaMPLE VOL.-DRY STD.= 0.141 CU, FT. DRY MOLECULAR WT.:= 31.40
SAMPLE VOL~WET S8TD.= 0,174 CU. FT+ WET MOLECULAR WT.:= 30440
STACK VELOCITY= 1132.0 FT./MIN., % ISOKINETIC= 113.9
NOZZLE YELOCITY= 1289.0 FT./MIN. SAMFLING RATE-ACTUAL= 0,093 CU. FT/MIN
Hasg COLLECTED= 202,755 MG, CYCLONE EBELANK= 0.5465 MG,
LODADING= 18.31750 GRAIN/SCF STAGE ELANK= 0.268 MG,
LOADIMNG (DRY )= 12.48878 GRAIN/SCF FILTER EBELANK= 0,185 MG.
STAGE & CYCLONE 1 2 3 4 " FILTER
FINAL WT 410.70 400,50 423.30 401.33 413.464 375.02 261,40
(MG)
TARE WT 220,49 - 398.50 412.71 400.21° 413.20 374.62 261,61
(MG? :
NET WT 189.35 1.73 10.32 0,83 0.17 0.13 0.00
(MG CORRECTED
FRACTION ?3.48 0,85 9.09 0.42 0.08 0.07 0,00
Z 0F TOTAL
CuM. % 23.48 74,34 P?9.43 ?9.85 ?Y.93 100,00 100.00
WITH FILTER
FRACTION 23.48 .83 S.09 D.42 0.08 0.07
Z WITHOUT FILTER
CuM,. % ?3.448 94 .34 99.43 ?9.8%9 ?9.93 100,00
WITHOUT FILTER
JET VEL S 0 g0l 1773 2867 6243 10454
(CM/S8EC)
D0 SIZE 7.00 4,58 .68 1.81 0.93 0D.57 w057
(MICRONS)
DM/DLOGD 0.84744 4,00739 0.45318 0.03330 0.05403
(GRAINS/SCF)
GEOQ MEAN D66 3.30 2.20 1.30 0.73 “0.73
(MICRONS)
FARTICLE 1.9D+07 1.4D+08 2Z2.5D+07 5.,1D+0& 9.5D+06
COUNT
THE CYCLONE D30 VALUE IS ASSUMED TO BE 7 MICRONS.
D-124
Other 1
2
MRI - Form PO (10/72)
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BRINKS DATA SHEET

TEST NO. ESp-L-(— 3 pate,_(0-23-80D
Flue Gas Temperature é o °F |k | 1
‘ [
Static Pressure - 0&28 " HeQ / ﬂ ( K (H
Barometric Pressure 27,/7 " Hg (
Sample Time ¢ min A
| - *F | 7’ 2
Probe Tip Diameter’ »ZL g2 {
. _ LA—— ———
Velocity at Sample Point /0 77 FPS 5‘3“{,4&_ Fbmf
Sample Rate "Ogo CrM Schematic of Traverse Point Layout

with Dimensions

Pl ACs at ({00 = 055 "H20
¢ Gas Composition :

co, /8 7
2 . N, 7/
0, J. 6
2 0.3 _ H,0 € %
co 12,
SAMPLING LOG
. AP Manometer (in. Hg) D")' p"‘/
TIME ' A
Desired Actual %ﬁf Comments 1; -~

ot [ 27 (37 32| smr] o
(/16 [ 29 || &R 044
7y [ A7 || B8R O3y
101E [AT || 3A NEY
/119 (.27 |32 | Srep | /69
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1SOKINETIC PERFORMANCE WORKSHEET

Plant : 6&‘ Date [JO-AZ-K®
Sampling Location _ /ZS /7~ ‘le&f Initial 2.Cs
Test Number ____éﬁ_.z
Isokinetic equations
v 1= 1,039(Tsgyet460) (Vg g4)
Vs(G)(P‘s)(Mf)(Dnz)
Average stack temperature, °F 'I.'savg ééo
Meter volume (std), 17.64(Vm){Pb+ __a__gg_ 27,19 Vig: g _
. [
Tmt-460 ' él
B
Mole fraction dry gas, 100-% H50 Mf O/
100 * 7[
Molecular wt. dry stack gas, lb/lb-mole Md .
(%00, x 0.46) + (40p x 0.32) + (%Nj + %GO x 0.28) 3l 9o
Molecular wt. stack gas, lb/lb-mole Ms
(Md) (ME) + 18(1 - Mf) S0,60
Static pressure in stack, absolute, in. Hg Ps ‘
(Pb) + (0.074 x stack gage pressure, in H20) 29./¢L
Stack velocity, fpm Vs
Ts+460 (32
5,128.8 (Cp)(\/APsavg) sxs !
o=y B
Total sample time, minutes ] 6/
i . I / |
Nozzle diameter, inches Dn _/ﬁ
1,039 (G660 + 460)(_L6[ ) % 1

W32 (4 )86 (A1 )(_ﬁé x %)

(4. [

D-127

Particulate Concentration ug/m actual conditions
4
ng/m3, standard conditions
o .

*  With filter 77°F, 2952 in. Hg)
** Without filter

D-128
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INFUT DATA FOR FILE BAGO4L]

TEST DATE - 10-24~-80 // % WATER= 4,90
PROJECT # - 4891-L93 % CAREON DIOXIDE= 14,33
TEST SITE - FFIZER % CAREON MONOXIDE=  0.00
RUN ID - BAG-0-4-1-(1) % OXYGEN= 13.17

ANDERSEN IMFACTOR WITH CYCLONE
STACK TEMPERATURE= 347.0 DEGREES F. SAMFLING TIME= 180.0 MIN,
BAR., FRESSURE= 29,41 INCHES HG FRESSURE DROP= 0.00 INCHES HG
STATIC FRESSURE= 0.44 INCHES H20 SAMPLER TEMP. = 347,0 DEGREES F.
AVE., DELTA P= 0.33 INCHES H20 FARTICLE DENS= 1
PITOT COEFF.= .84 METER VOL .= 59.451 CUEIC FEET
METER TEMP.= 67 +2 DEGREES F. DELTA H= 0.32 INCHES HZ20
PROEBE DIA.= 0.195 INCHES

CALCULATED RESULTS

SAMPLE VOL.~-DRY STD.= 58,550 CU. FT. DRY MOLECULAR WT.= 30.82
SAMPLE VOL.-WET STD.= 61+567 CU, FT. WET MOLECULAR WT.= 30,19
STACK VELOCITY= 2358.1 FT./MIN, % ISOKINETIC= 108.7
NOZZLE VELOCITY= 256246 FT./MIN., SAMPLING RATE-ACTUAL= 0,531 CU, FT/MIN
MASS COLLECTED= 11,005 MG, CYCLONE ELANK= 0,035 MG.
LOADING= 0.00276 GRAIN/SCF STAGE BLANK= ~0.150 MG,
LOADING(DRY)= 0.00290 GRAIN/SCF FILTER ELANK= 0,025 MG,

FILTER
437,93

435,99
0,35
3.4

100,00

<0.38

<0.71

RATE FOR 15 MICRON CYCLONE CUTOFF= 0.571 CU. FT/MIN
STAGE 4 CYCLBE 0 1 2 3 L 5 é 7
FINAL WT 481,08 463,60 422,00 437.63 413.19 439,85 427.94 425.10 440.56
(M6)

TARE WT 481,22 462,70 420,91 436,27 H1.84 438,39 426,50 424,34 459.47
(&)

NET NT 0,00 1,05 1,24 1,51 1,50 1.61 159 0,91 1.04
(M) CORRECTED

FRACTION 0,00 954 11,7 13,72 13,43 14,43 1445 8.2 9.45
1 OF TOTAL

CUM. 7 0,00 9.54 20,81 34,53 48,16 42,79 77.24 8551 94,96
WITH FILTER

FRACTION 0,00 10,05 11,67 1445 1435 1541 1522 871 9.9
% WITHOUT FILTER '

oM. % 0,00 10,05 21,91 36,3 50.72 46,12 81,31 90,05 100,00
WITHOUT FILTER

JET VEL, 0 3] 74 127 210 74 905 1650 3300
(CH/SEC)

D50 SIZE 15,76 1576 9.83 6.5 452 2,89 143 0.7 0,58
(MICRONS)

D50 FOR STAGE 0 EXCEEDS THE ESTIMATED CYCLONE DSO VALLE OF 15,70 MICRONS.

DM/DLOGD 0.00152 0,00223 0,00224 0.00208 0,00130 0,00105 0,00148
(GRATNS/SCF)

GED MEAN 12,44 8,08 5,48 3.2 2,03 1.1 0.7
(MICRONS)

PARTICLE 1,50+64 3.40+04 5.10+04 7,10+04 7,90+04 1,2D+05 2,4D+0S
COUNT :

THE 050 VALUE SHOWN FOR THE CYCLONE IS AN ESTIMATE ASSIMING THE (-.43) POWER OF FLOW RATE OF SRI CYCLOME I.

D-130



MIDWEST RESEARCH INSTITUTE

Particle Sizing - Andersen

RUN ~)-t-

MRI Project Number G/ - Z.é_?)
Field Dates

Plant ,D/"/ Y

Sampling Location i oA ) z;f
Sampling Date /o0 /54/%.

_ FIELD CREW
Crew Chief gr Cc{éﬁ
Testing Engineer 1 />,m,/'z/ /og £/
2 r
3
Engr. Technician 1
2
3

Lab Technician | — 7 wn/éze

2 T ToinLoa
3 — Loyslons

Process Engineer

- 2

Other

L

IN]—

MRI - Form PO (10/72)
D=-131




ANDERSEN SAMPLING CALCULATIONS

Plant P;/ %&_ﬁ , Date

70 -4~ FO

Sampling Location

Test No. R —p ef—/
' 0 v

Initial A, ¢/

Velocity head at sampling location, in. H20 APs 90
&
Stack temperature at sample point, °F Ts 34@
Barometric pressure, in. Hg Pb 29,92
Static pressure in stack, in. Hg- Ps
(Pb) + (0.074 x gage pressure, in. H0) 9-7' 75
Percent moisture in gas stream by volume ' % H90 é/m}_.ﬁ'
Mole fraction, dry gas 100 - % H0 ME
100 957
Molecular wt. dry stack gas, lb/lb-mole Md
(% COy x 0.44) + (5 05 x 0,32) + (% Ng + % CO x 0.28) 3/,)2:5
Molecular wt. stack gas, lb/lb-mole Ms gn
(Md) (Mf) + 18(Ll - ME) 30.#
Stack velocity, fpm Vs .
[1s + 460 2
5,128.8 (Cp)--(\/A_Ps)‘ Ps X Ms 2 5(‘91-1-
I3
Calculated nozzle diameter, in. F '5’8 D 2B,
Fs/Vs 3 ¢ i
24 ™ , where Fs = 0.5 to 0.75 ft”/min ;/75
Actual nozzle diameter, in. D, Y,
: /75
Assumed meter temperature, °F Tm (0@
Isokinetic sample rate, stack conditions, £t /min Fs 53
D
Vs (0.00694) (n)(_..r.'.%)
2
Calculated meter flow rate, ftB/min Fm

Tmt+460 Ps
Fs (Ts—l—460) ('133) (M£)

D-132 /
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ISOKINETIC PERFORMANCE WORKSHEET

Plant /ﬁf/Z =0 Date
Initial ‘(2 (ﬁ?ﬁ[ '

Sampling Location _W Oud it
Test Number Row — 4=/

Isokinetic equation:

- 1,039(Tsa!g+460)(\lmstd)
vs(0)(Ps) (Mf) (Dn?)

% 1

10-34 - &<

Average stack temperature, °F Ts,y
8 =
‘ AHav Az 2322
Meter volume (std), 17.64(Vm) (Pb+_l.3..._65) A= 29,4/ Vmg, 4
Tmrt460 V= 59, 4st 53,54
ITm +Yboz 527.2
Mole fractien dry gas, 100-% H50 7 Hoe Y. 91 ME ,95"
| 100 257
Molecular wt. dry stack gas, lb/lb-mole Md
(%COZ x 0.,44) + (%02 x 0.32) + (%Nz + %CO0 x 0.28) %iéag
30.%2 |
Molecular wt. stack gas, lb/lb-mole Ms
(Md) (M£) + 18(1 - Mf) 25,19
Static pressure in stack, absolute, in. Hg Ps
(Pb) + (0.074 x stack gage pressure, in H20)
Stack velocity, fpm sp= + 33 Vs
Ts+460 P 4
5,128.8 (cp)QAsPsavg) PsxMs
Total sample time, minutes *]
Nozzle diameter, inches Dn
1,039 (32_,7_ + 460)(.58'“55 ) % 1
((% (450 ) (2999 (D) (2/952)
23
 D-133
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ANDERSEN PARTICLE SIZE ANALYSIS
l FiLtet o4t 2
Test No.Bag =0 -4~/ Final Weights Tare Weights
' Daie 24 -;TH:EQ By 4.t Date jO-25-%0 By 1.V  Date (0-11-80
Time Location opw-511% wiad Location om-o1T¢ Lid
Location M-MJ'
l faes.  A%1.08 491,22 -0.\4
Final Tare Samplé % of Cumulative
Stage Filter wit wt wt total % of total Dp
' No. No. (mg) (mg) (mg)ﬂ wt& wt& ©
| o [7-0 |4u3.00]46270] 0.90
' 1 |71 [41.00(42041( |.09
2 -1 427,63 [43L.2] |30
| 30 73 41309 [Aled [ 198
' 4 7-4 |439,95(438.329] (4L
’ 5| -5 (43749442650 | .44
6 -, (42549142424 0.6
7 717 [4W0.\56(459.,1] 0.4
F -F |4%153[420.45) ©.5%
Total with filter |- ffa %25
Total without filter

Andersen flow rate =

a/ Ineludes blenk—eorrection.

b/ 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.

2
o]
t
{4
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INPUT DATA FOR FILE BAGI44{1)

TEST DATE - 10-24-80 | % WATER= 5.48
PROJECT # - 4891-L93 : % CAREON DIOXIDE= 19,46
TEST SITE - FFIZER (// % CAREON WONOXIDE=  0.00
RUN ID - BAG-I-4-4(1) % OXYGEN= 12,17

BRINK IMFACTOR WITH CYCLONE

STACK TEMFERATURE= 400.0 DEGREES F. SAMPLING TIME= 4.0 MIN.

BAR. FPRESSURE= 29.41 INCHES HG FRESSURE DROF= 1.74 INCHES HG
STATIC FRESSURE= ~ -~30.60 INCHES HZO0 SAMPLER TEMF, = 400,0 DEGREES F.
AVE., DELTA P= 0.32 INCHES HZ0 FARTICLE DENS= 1

PITOT COEFF .= + 84 METER VOL.= 0,197 CURIC FEET
METER TEMF.= 73.0 DEGREES F. DELTA H= 0.00 INCHES HZ0
FROEE DIA.= 0.078 INCHES

CALCULLATED RESULTS

SAMPLE VOL.,—-DRY STD.= 0,192 CU, FT. DRY MOLECULAR WT.= 31.63

SAMPLE UOL.—HET STD.= 0,203 CU. FT. WET MOLECULAR WT.= 30.8¢9

STACK VELOCITY= 24467 .6 FT /MIN., % ISOKINETIC= 111.2

NOZZLE VELOCITY= 2743.5 FT./MIN. SAMPLING RATE-ACTUAL= 0.091 CU., FT/MIN

HASS COLLECTED= 71.870- MG.* = CYCLONE BELANK= 0.6465 MG.

LOADING= 5.,46729 GRAIN/SCF STAGE BLANK= 0.268 MG.

LOADIMNG(DRY )= 5.78426 GRAIN/SCF FILTER ELANK= 0.185 MG.

STAGE # CYCLONE 1 2 3 4 5 FILTER

FINAL WT 244,02 338,02 402.5%2 400.462 414.3%9 412,35 Z260.26
(MG o

TARE WT 211.43 334.95 393.464 396,74 402.11 406.75 252,70
(MG

NET WT 31.93 2.80 8.61 3.61 12,01 wend 7+38
(MG CORRECTED i ) ) . .

FRACTTON 44,42 3.90 11.98 .03 16.71 7.70 10,24
A OF TATAL ) :

CUM. % ' 44 .42 48,32 &0.30 65.33 82.04 g¢.74 100.00
WITH FILTER

FRACTION 49.50 4.34 13.35 S.60 18.62 8.58

4 WLTHOUT FILTER

CuUM. X% 49 .50 53.84 67 .20 72.80 91.42 100.00

WITHOUT FILTER

JET VEL. 0 882 1736 2807 6113 10237
(CM/8EC)

DGO 8YIZE 7.00 4,20 2.47 1.48 0.87 0.54 =0.54
(MICRONS) : '

DM/DLOGD 0.96182 2.83972 1.43927 3.219385 2.04943
(GRATINS/SCF)

GED MEAN .42 322 2.04 1.21 0.49 “0.69
(MICRONS) -

FARTICLE 2.2D+07 1.10+0810.0D0+407 3.,3D+08 3.7D+08

COUNT '

THE CYCLONE D20 VALUE IS ASSUMED TO BE 7 MICRONS.,
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MIDWEST RESEARCH [INSTITUTE

BRINK

RUN Bag-T—-9-¢%

MRI Project Number _{‘3?/' £ (%3)
Field Dates

Plant P 2en

Sampling Location ﬁzémm _Z el
Sampling Date -24~F0

FIELD CREW
Crew Chief Cdéé
Testing Engineer 1 | pia) (=
2
3
Engr. Technician |
2
3
Lab Technician 1 Wia/fer
2 .
3
Process Engineer |
2
Other 1
2
MRI - Form PO (10/72)
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BRINKS DATA SHEET

TEST NO. gdg-[- H-4 . oate /0~-RY-T O
Flue Gas Temperature ‘7’00 °F Sqmple Ponl.
P .
Static Pressure = R A5 /'I(r/ v \ f
Barometric Pressure 47117‘/ " Hg -_— T - - -
23 Y
Sample Time A/ min ' a\', l

1 i
/]
Probe Tip Diameter e 73 Ts P View

Velocity at Sample Point 52‘/30 FPS

Sample Rate 07| CFM Schematic of Traverse Point Layout
with Dimensions

' Gas Composition

co, ' @.Z 3 . 63
_ ' 2
.02 lg 1/7 - Hzo (5-
co O Trwe (3236 AT~ O.3R"Hza0
_Eiffee Jet S Pcheat Stund 1390
‘ SAMPLING LOG - '
AP Manometer (in. Dry :
/2.2 2 1.7 4 72 l.ogx
(224 | N 7 |73 | 5P (97
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ISOKINETIC PERFORMANCE WORKSHEET

Plant ' Pﬂ'.?-cr‘ Date [ OD-A¥4-F©

Sampling Location e?aléau,;e Tor [ Initial RS
Test Number LBag~-L- -4

Isokinetic equation:

% 1= F o
vs(0)(Ps) (M) (Dn®)
. _ o
Average stack temperature, °F Tsavg Yoo
.18 ‘
Meter volume (std), 17.64(Vm) (;H%’-E 9.4 Vmg, 4 :
Twt460 | 93
72.73
Mole fraction dry gas, 100-% H»0 ‘ Mf
P — A5
100
Molecular wt. dry stack gas, lb/lb-mole Md .
(%C05 x 0.44) + (%05 x 0.32) + (%N + %CO x 0.28) 31.63
Molecular wt. stack gas, lb/lb-mole Ms
(Md) (Mf) + 18(1 - Mf) 20,95
Static pressure in stack, absolute, in. Hg Ps :
(Pb) + (0.074 x stack gage pressure, in H20) : L. /‘
stack velocity, fpm Vs
: T s+460 : . ’/é
5,128.8 (_Cp)(\/APSan) PsxMs 2465
Total sample time, minutes 2] q
Nozzle diameter, inches Dn 78
1,039 (400 __ +460)(_el93 ) % 1 /
@465 ) 4_ ) @716 (A5 ) (078 2) //'7/
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MIDWEST RESEARCH INSTITUTE

Run No. -7 . 4-4 BRINK Date j0- & Y~F0p
MRI Project No. 959/-22 3 Particle Size Analysis Recorded by
T = '
Filfer Se % 87 ANALYSIS |
Final Weights TcrE__V_Vej_g_hts
By: 3.2 Date: 19-25-@0 By: TP Dote: 10-18-57
Location: _ON 54 Lad Location: ©NM-Si¥e_Lcnad
Final Tare Net % of |Cum.%
Paper Weight Weight Weight [Total |of Ttl. | Dp
Stage | No. (gm) (gm) (gm) Weight (Weight | (1)
CYC | 5-¢ . 24401 21143 D.63259 o
! S+ \HHBOL 33495 0,00307
2 52 L0152 39364 |o,008%D
.
3 5-3 ,4000L1 DAL T4 | p.002%®
4 5-4 41439 L4072\ 0.0121%
5 55 411055 .4os 0,00580
Filter | S-F L2026 |, 252710 [0.00150
' 07H0 0 *
Total *%

Sampling Duration

CONCENTRATION CALCULATION

min
Flow Rate (Brink) efm
Baro. Pressure in. Hg
Temperature °F

Particulate Concentration

ng/m3, actual conditions

pg/m*, standard conditions

*  With filter
** Without filter

(77°F, 29.92 in. Hg)
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