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EPA Method 1 Field Data Sheet

309A"a’i;£,{f,§{,,v,m ol I Test Site and Traverse Point Selection
Project FHR_FCC_ICR / (] New Sketch Created With Dimensions
Test Location FCC (SV019) / File Drawing Verified and Attached
Date Tegt/Run T1 R Ll Cyclonic Flow Measured(Seé M-2 Sheet)
T ' Disturbance Type
AF_T772" " Before (B) After (A) -
2 / [~ Elbow O] 5
N\ L | = conjunction [ & \ :
L § Fan(eenty 0O ,
B Ll F<|  Axial Fan 0 | 115.0" —»| # \’/
l / O 4 Transiton [ = / , f{‘ '
v [] |/I Damper ] / %//
Flow : /7/ L) A Exit ]
Disturbance ‘\\ L] other ] =
Duct Orientation / q’ 3
Vertical i \ A= 6.7 Diameters to downstream %
[l Horizontal / ( B= 6.4 Diameters to upstream g
[] Diagonal TrR= 16 Min. Traverse Points (iso) & | —|
4  No.of Traverses  Ta= 16 Traverse Points Used e i
Traverse Points (from wall) Y
A 1 3.71"
2 12.04"
3 22.29"
4 37147 643
B 1 3.71"
2 12.04"
3 22.29"
4 371 7" 115.0"-»
C 1 3.71|| O D JAL IY;D‘ZS;;;,:::
2 12.04"
3 22.29" T
4 37147
D 1 3.71" o
2 12.04"
3 22.29"
4  3717"
v
FCC ESP
Grade I l
If file drawing, correct or circle dimensions as they are verified. !
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EPA Method 2 Field Data Sheet

aceAna,},’:,t,’,ﬁas{,,,,-,,,s Division Volumetric Airflow Determinations
Project FHR_FCC_ICR Manometer Type and ID Cin-1o)]
Test Location FCC (SV019) Barometer Type and ID DB, — 5
Date 7o) 71 Test/Run T1 RO Thermocouple Sensor ID  c¢ip-) ¢/ )
Duct Dimensions 115 x 115 Round Inches Pitot Tube No.  4-8¢  Cp . %49
Port Length 12 e Inches  Technicians T3P / RDE | mam/ ATR
Pitot Leak Check - Pos Ok Neg @k~  Page1of0 7 FSD PN: 1106-200
Traverse Point IDs  Heielle]y]le Velocnty Head - Inches H, O Stack Temperature - °F
Point | Inches From | Flow | Run 1 ; '
No. [ Wall [ Port | °Yaw | AP ,AP Mz e et oF
A )V [33 Lin ) . /Jﬁ Y57
[ 2 .t 2404 6° ys{ |
| 3 R4 (3y42q | 67 45¢
Y 4.0y |[“day O° 45
B« | v | T Q° 5,
r || I oA 457
3 ] a° 45
H | | 0° Ysi,
C oy l I
. ?; 07
— . gv .
D1 A : -
I 0° )
- 0, )
Y -l 0

//
/A
Run1 | Run2 | Run3 | Run 4 ‘
12899 ~ "Hg
- 95 |0
L /B/ [ E ay
P49 / N o
3.4 X .7 %VIV
s / i %viv_
Schematic of Duct Cross-Section 130 / (24 Hour)
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Gas Monitoring Field Data Sheet

R

Start Zero

Start Zero

" End|  Span ~ End gan|l  span| T <%

ace Analytical
}gald Servicas Division EPA MethOd 25A
FSD PN: 1106-200 Page 1 of |
Project FHR_FCC_ICR Recording Device 1 P DAR- L,
Test Location FCC (SV019) Sample Flow Rate 17 on %
Test Date Vs -1[24/ 1 TestNo. 1 Operators Rog
& Constituent P(‘()'panf/ Range O-(0d Constituent  Tropane. Range -0
il Analyzer ID rEA-S Site <O} |AnalyzerID__ FIA-S Site SV 019
g DAQ Channel: 1 7 Point (s) DAQ Channel: o Point (s)
= Gas Conc.|[  Cylinder No. Exp. Date || Gas Conc. Cylinder No. Exp. Date
8 oo | 2C w3 | |ooen o ceted s LVl
Bl oo | < 20020021 |7/n/n | S0T B0 | WBe/n |
B o0 | 2coiboze |2l N 291 | CclodDIS \afeo/t
el O CC MR 912 MN/A 0 ARGy VN
N o Analyzer | Absolute Cal. Error ’ | Analyzer Absolute Cal. Error
% Target’\rlalue ‘Response | Difference | %ofGas argetvalie Response | Difference | % of Gas
M 0o~ 0o | 0 [0 ™oo ™00 L 0O =
B o0 | w02 |00 | O Thoor T SOl Al B
¢ AN IO R /R YR I AT s oo | © 7
k9‘-l Low 29(_{ 0"3 027/ <5% 29"‘, Low 19 7 29 3 o L‘ <5%
Response Time to Span Areld minGey |[Response Time to Span ~ R0 min:Se9)
Response Time to Span 5 Yoo minded) [[Response Time to Span ~2} min:§gY
Response Time to Span ~ 2% min Response Time to Span ~29 minsge?)
Average Response Time to Span 2¢ mingd |[Average Response Time to Span__ 7 min: €8
Upscale Gas Concentration 29.7 Upscale Gas Concentration -5
‘Run T Pre-Run | Post-Run /| Dift JiRun} i | Pre-Run | Post-Run | 1 Dit
| e Response Resp‘“on’se;l o % ange No. ‘. Response Response | ; % Range
- e I . 75 Y 2 B B
8 | 10c0 End 79, Span 29& Span i j_\v Q":‘EJIQO/ v ?'}3 Span 9.
&y—. s {O%QSlan (9 "'0 Zeror AL ; <3l ¢ ~A L2 G| (9 7/% Zero| ()
Al < (100 a0 ¥ 997 ol i i - LY e
5 @Stan ' Zero e o pS taﬁ i *Zeroi 0
© -[330 End| . ¢ Span [g§§”d 29 T 80an| o i
= B Sten[ . Ze0 BEE Zero|
Q. i
)
<
]

Stat]. - Zero| Zefol Zero| caloaae <3%

Enal S| il A e o E e v
Stan v : Zero ‘ Zero <3°) Start ‘ Zero Zero <3%

" End|  Span 4’1—3}L7/ B <3% — &l span|  sean| T e
s 0o zZero / el ah Al =St 200 ST R e e
i Em Fanls e E e Za i Span s Sbfan  <3%
8 ; Brop Zero <3% Start Zero Zero <3%

el ,g_’) 8/ o} I IR IR A
Span Span <3%) End Span Span <3%

B 6.‘“ 2 =
Pace Analy‘rtus\alC 0'“°+’ re b Bk 7/11 é/‘%

FSD 1108-200 FHR Pine Bend LLC
Page A-68 of 86



Field Computer Summary & Notes

Pace Analytical FHR Pine Bend LLC
FSD 1108-200 Page A-69 of 86



2ce Analytical®

Field Services Divisian

Project FHR_FCC_ICR

M-33

Meter Coefficient - Y

Orifice Coefficient - AH@

Pitot Coefficient - C,

Nozzle Diameter - D,

Field Calculation Summary

Computer Initialization and Run Summary
FSD PN: 1106-200

Site FCC (SV019)

Barometric Pressure - P,

Static Pressure - Pg

Oxygen Estimate - %0,

No. of Traverse Points

Point Duration - AT

7y “

Rect. Duct Width, Inches

Rect. Duct Depth, Inches

Final Volume - V;

Total Run Time - 0

Condensate Volume, ml (g)

Average Sq. Rt. of the AP

IS,

Meter Start Temp, °F - t., 73 XS %6
Initial Meter Volume -V, 257 %0 Yge7 | R3.9)
Round Duct Diameter, Inches s

—

l¢0

3¢7

Lival |l log4 | 1) o+
Average Orifice Meter AH ).37 (.59 143
Average Stack Temperature t Ysa,? 493 Yi1.€
Average Meter Temperature tn £(.2 6.1 717
Sample Volume, Actual KR ol |y | g
Sample Volume, Dry Standard| Vs /Jﬂﬁ [95. M 1oL, ¥%
Moisture Content MC .o, | 126s | M99
Average Gas Velocity Vs %3qy | g5y | 8417
Isokinetic Variation %l |10l | 100§ | 1°2.4
Volumetric Airflow, Actual ACFM | 2¢2,550 | 3(3,#60| 3( 761
Volumetric Airflow, Standard SCFM | 194349 | /99/80 |to16%°
Volumetric Airflow, Dry Std. | DSCFM | 174¢g | /22000 |11 76>

R

Note: The data on this form is preliminary and includes estimates. It may not match final results.

Pace Analytical
FSD 1108-200
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Equipment Use Summary

ace Analytical” i ibrati
}gald Services Division Equment and Ca“bratlFOSr; ?Nur?&i%
Project FHR_FCC_ICR Site FCC (SV019) Date 7-&2-/

EPA Method 2 : , e . . G
Pitot Tube Number Hw olp Coef.: . §40 Calibration Date: _j4-s»- 1)

Measurements: fA-Preliminary Dd_With Isokinetic Runs [] Separate
EPA Method 3 e e ' - MG

[J Integrated Bag 1 Glass Bulb L1 Bag/Bulb B Oxygen Analyzer
_ | No. Per Run (] Multipoint B3 With Iso Train [ Single Point
EPA Method 4 : - ' | -

(0 Back Half Iso-train ~ [] Separate ﬁ Wet/Dry Bulb ] Not Measured

Impingers/Dry Column[] Condenser/DryColumn ] Midget Impinger (approx)

Isokinetic Train (M-5, 8, 17, 23, 26A, 29, 0010, etc.)

Nozzle Material: [ Stainless Steel [] Quartz ,@’ Glass L] Other
Nozzle Calibration: [, 923 | .24y | -3aw | .933 | .32 | Avg.= o)y
Probe: H Feet Effective Material: Glass L[] Stainless Steel

] Teflon [ Other

Control Module No.: ¢p-| Cal. Date { /)4 ]y Y |sek AH@ /,i@

Filter Type: (12 1/2" Round # 4" Round (] Thimble LIOther
Filter Media [ Glass Fiber ™ Quartz L] Paper L] Teflon
[ Stainless Steel [ Cellulose L] Other
Solid Sorbent: [ None K XAD-2 [ Other
Wet Catch Analyses: Organic Inorganic EPA 202
EPA 8 @ EPA 26
EPA 29 Semi-vols Other

Constant Rate Train(s)

Midget Module No.: Cal. Date Y
Midget Module No.: 7/7f[3 . Date Y
Gas Analyzers i M e ;
(] NOx ] SO2 ] CcOo (] THC
R 02 ] Cco2 L FTIR [] Other
Pace Analytical FHR Pine Bend LLC
FSD 1108-200
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ace Analytical”
Field Services Division
Project FHR FCC_ICR

B

Field Calculation Summary

Computer Initialization and Run Summary
FSD PN: 1106-200

Site FCC (SV019) Date /a%/((

Meter Coefficient - Y j-005°3

Orifice Coefficient - AH@ 1.6¢73

Pitot Coefficient - C,, o~340

Nozzle Diameter - D, O~357 [ o
Barometric Pressure - P, PR > |
Static Pressure - Py -0.9S5 |—~———onuoul e

Oxygen Estimate - %0, Y.0 |

No. of Traverse Points s g

Point Duration - AT j0/PT | S/debsal

Meter Start Temp, °F - t, %6 26 q% 7<

Initial Meter Volume -V, 027 | D027 | B¢ e ] ‘
Round Duct Diameter, Inches | 11 e :
Rect. Duct Width, Inches e .
Rect. Duct Depth, Inches e

Final Volume - V; | RIS | jeor4¥ | 15983

Total Run Time - 0 | co ] 60 /%,

Condensate Volume, ml (g) | 491 Y%g qE3

Average Sq. Rt. of the AP VAP | (.38 | L1344 | Ly

Average Orifice Meter AH .37 14% | B3

Average Stack Temperature ts 656 | Y463.T | 96).%

Average Meter Temperature tm ¥1.6 4.0 iy

Sample Volume, Actual Vm 150 9% [iS3.0% | <7.09

Sample Volume, Dry Standard| Vg t4v.59 | 14.¢3 | 1349.¢0

Moisture Content MC 14,63 | 13-¢4 13.46

Average Gas Velocity Vs 95.2% | ¥547 | ¢3.8%

Isokinetic Variation %l 101,77 | 191.6 | tol.Z

Volumetric Airflow, Actual ACFM |2369v60 |37903%° | 362760

Volumetric Airflow, Standard | SCFM |26v79° | 2034wt | 144 goo

Volumetric Airflow, Dry Std. DSCFM |17 29 | 177532 | (71 %0

Note: The data on this form is preliminary and includes estimates. It may not match final results.

Pace Analytical
FSD 1108-200
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Equipment Use Summary

aceAnaljgggngm i Equipment and Calibration Summary
FSD PN: 1106-200
Project FHR_FCC_ICR Site FCC (SV019) Date 7/3</
EPA Method 2 : - L ‘
Pitot Tube Number: 4-073. Coef.: ©C-%Y Calibration Date: '0/13 /10
Measurements: QT Preliminary )ZT With Isokinetic Runs [] Separate
EPA Method 3 ‘
ﬁ Integrated Bag [J Glass Bulb [],Bag/Bulb [] Oxygen Analyzer
_ | _No.PerRun Q’ Multipoint With Iso Train [ Single Point
EPA Method 4 . v
l Back Half Iso-train [ Separate [0 Wet/Dry Bulb [ Not Measured

Impingers/Dry Columnf¥! Condenser/DryColumn (] Midget Impinger (approx)
¢ NS ATR

Isokinetic Train (M-5, 8, 17, 23, 26A, 29, 0010, etc.) _ : ;
Nozzle Material: [] Stainless Steel [] Quartz [ Glass [J Other
Nozzle Calibration: [ 0257 [ ¢ 287 0.357] 0357 | ¢.257 | Avg. = _¢.357

Probe: "'\( Feet Effective Material: ZrGlass [] Stainless Steel
[ Teflon [ Other
Control Module No.: ¢™-i3%  Cal. Date &/30/ Y 1-60573 AH@ 1-603
Filter Type: (12 1/2" Round [ 4" Round L] Thimble [IOther
Filter Media [ Glass Fiber I Quartz L1 Paper L] Teflon
[] Stainless Steel [ Cellulose L] Other
Solid Sorbent: /erNone [] XAD-2 L] Other
Wet Catch Analyses: Organic Inorganic EPA 202
EP EPA 23 EPA 26
EPA 29 Semi-vols Other

Constant Rate Train(s)

Midget Module No.:
Midget Module No.:
Bag Sampler Nos.:

L /Aal
’7/38/ ~Date Y

Gas Analyzers i : e Ll
NOx [] SO2 []CO [J THC
02 /BCOZ U FTIR [J Other

Pace Analytical

FHR Pine Bend LLC
FSD 1108-200
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2ce Analytical”
Field Services Division
Project FHR_FCC_ICR

AN

Site FCC (SV019)

Field Calculation Summary

Computer Initialization and Run Summary

FSD PN: 1106-200

Date ﬂ ?/;7/((/

= A
L 2

ke

Meter ‘6Beﬁicient -Y

| fecos 3]

Orifice Coefficient - AH@

/.o |

Pitot Coefficient - C,

ﬁ.lgl{w b

Nozzle Diameter - D,

0. 2571

Barometric Pressure - P,

23.73

Static Pressure - P

-0.95

Oxygen Estimate - %0,

.5

No. of Traverse Points | & i ' i
Point Duration - AT .S
Meter Start Temp, °F - t,, RO <20 2 54

Initial Meter Volume -V, 36r.<o | 36F: 43%.93 | S¢a.57

Round Duct Diameter, Inches | (5 |

Rect. Duct Width, Inches

Rect. Duct Depth, Inches

Final Volume - V;

Total Run Time - 0

Condensate Volume, ml (g)

o)

| & (o ‘2o
¥ dye 3

Average Sq. Rt. of the AP 1163 FB3 | 11039
Average Orifice Meter AH 2.29 4% | 124
Average Stack Temperature i TR Yed. 1 | w656
Average Meter Temperature . 90.5 4.9 449.4
Sample Volume, Actual Vim 0.l | 19359 | 11209
Sample Volume, Dry Standard| Vs 104,91 | 19019 | 1oz 66
Moisture Content MC (3.9 Moo | 144
Average Gas Velocity Vs 34.55 | 81.69 | 92,46
Isokinetic Variation %I (ol | 19).6 | la1-9
Volumetric Airflow, Actual ACFM | 345 49up| 3534%o |3eL o0
Volumetric Airflow, Standard | SCFM | zop(4o |1 93420 |! 9784
Volumetric Airflow, Dry Std. DSCFM | 13230 |l bbdy0 | 169340

Note: The data on this form is preliminary and includes estimates. It may not match final results.
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2ce Analytical”

Field Services Divisian

Project FHR FCC_ICR

miae 006
ARy ja /1

Meter Coefficient - Y

Site FCC (SV019)

Field Calculation Summary

Computer Initialization and Run Summary

FSD PN: 1106-200

Date 29/

Wiak e il
Orifice Coefficient - AH@ /oY
Pitot Coefficient - C, 0.3Y0
Nozzle Diameter - D, 2.243
Barometric Pressure - P, P —,
Static Pressure - P -0,9% " e
Oxygen Estimate - %0, ¢ s =
No. of Traverse Points 5L
Point Duration - AT <
Meter Start Temp, °F - t, ?p ===
Initial Meter Volume - V; — 1.97 | ) 2.90 | o6 19
Round Duct Diameter, Inches | //5
Rect. Duct Width, Inches -
Rect. Duct Depth, Inches —_ : » 0
Final Volume - V; : 192751128577 | 35537
Total Run Time - 0 Jee | Lo | 160
Condensate Volume, ml (g) o Lo HoY
Average Sq. Rt. of the AP VAP | 1 a4y | 1030 | 1393
Average Orifice Meter AH 2.03 | 2.0% 2.5
Average Stack Temperature t qr). 1 | HEBL | 449
Average Meter Temperature Ty G5 33,6 94. b
Sample Volume, Actual Vm | iz03¢ | 3909 | 13808
Sample Volume, Dry Standard| Ve | 1990 |26 |126.51
Moisture Content MC (3. 4T | 13.0% t%.938
Average Gas Velocity Vs 3065 | $e-o0g | 5549
Isokinetic Variation %I (ol - lop. 3 | 1ool%
Volumetric Airflow, Actual ACFM | 135000 [292uep| 371590
Volumetric Airflow, Standard SCFM | 204500 202250 | 2e)44%p
Volumetric Airflow, Dry Std. DSCFM | i33(0e | (Fe4eT [1163C0

Note: The data on this form is preliminary and includes estimates. It may not match final results.

Pace Analytical
FSD 1108-200
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Equipment Use Summary

Equipment and Calibration Summary
FSD PN: 1106-200

Project FHR_FCC_ICR Site FCC (SV019) Date Z{ 2 9

EPA Method 2

Pitot Tube Number: '*Lf ~ Coef.: 95&910 Calibration Date: jb/lS‘//b
Measurements: Preliminary Y With Isokinetic Runs [] Separate

2ce Analytical”

Field Services Division

EPA Method 3 ‘ , ' L : ,

4 Integrated Bag [] Glass Bulb [] Bag/Bulb JX]/ Oxygen Analyzer
4}_ No. Per Run EMuItipoint B\With Iso Train [ Single Point
EPA Method 4 . : . _ , - ;

[0 Back Half Iso-train  [] Separate 0 Wet/Dry Bulo ] Not Measured

Impingers/Dry ColumniZ- Condenser/DryColumn (] Midget Impinger (approx)

Isokinetic Train (M-5, 8, 17, 23, 26A, 29, 0010, etc.) , L , o
Nozzle Material: [ Stainless Steel [ Quartz ﬁ Glass ] Other
Nozzle Calibration: [ 0.247 | v.243[0.2¢3 | 0243 | 0. 243 | Avg.= 243

i
Probe: ") Feet Effective Material: [ﬁ Glass [ Stainless Steel
‘ (] Teflon [ Other
Control Module No.: ¢4 Cal. Date 5~X7-11 Y 04449 AH@ |70
Filter Type: (12 1/2" Round ] 4" Round [J Thimble \QOther%lA
Filter Media [ Glass Fiber L] Quartz L] Paper [] Tetlon
[0 Stainless Steel [ Cellulose Other
Solid Sorbent: \ENone ] XAD-2 L] Other
Wet Catch Analyses: Organic Inorganic EPA 202
EPA 8 EPA 23 EPA26 —
EPA 29 Semi-vols (Other D
Constant Rate Train(s) y ' o

Midget Module No.:
Midget Module No.:
Bag Sampler Nos.:

Cal. Date

Gas Analyzers A s e A
[J NOx ] SO2 ] Cco 0 THC
M 02 M.co2 O FTIR O Other

Pace Analytical

FHR Pine Bend LLC
FSD 1108-200
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ace Analytical”

Field Services Division

Project FHR_FCC_ICR

Meter Coefficient

AEp
-Y

Orifice Coefficient - AH@ /. o3
Pitot Coefficient - C,, o.940
Nozzle Diameter - D, 0.267
Barometric Pressure - Py, 29.94

Site FCC (SV019)

Field Calculation Summary

Computer Initialization and Run Summary
FSD PN: 1106-200

Date /z¢/i

Static Pressure - P, -0.9%5

Oxygen Estimate - %0, 6,0

No. of Traverse Points 1 (o

Point Duration - AT H

Meter Start Temp, °F - t,, 25

Initial Meter Volume -V, (20:4Y | 151 .8
Round Duct Diameter, Inches | /45

Rect. Duct Width, Inches

Rect. Duct Depth, Inches

Final Volume - V;

Total Run Time - 0

Condensate Volume, ml (g)

Average Sq. Rt. of the AP

Average Orifice Meter

Average Stack Temperature ts q/[,g,g qis. ) Yol !
Average Meter Temperature B QL | 47 4 29,9
Sample Volume, Actual Y 5409 | 2920 $LYS
Sample Volume, Dry Standard| Vg 5580 | $4.146 | §4.33
Moisture Content MC j2.20 | yziy feSd
Average Gas Velocity Vs il | LT | 824
Isokinetic Variation %I 29.0 | 94,] 74
Volumetric Airflow, Actual ACFM [3¢4 (R0 | 253070 | 345590
Volumetric Airflow, Standard SCFM (2&1120 | (84230 | j95¢00
Volumetric Airflow, Dry Std. DSCFM [{3¢S50o | (V30 | [H 70D

Note: The data on this form is preliminary and includes estimates. It may not match final results.

Pace Analytical
FSD 1108-200
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2ce Analytical”

Field Services Division

Project FHR_FCC_ICR

Site _£¢< -5V001d

Equipment Use Summary
Equipment and Calibration Summary

FSD PN: 1106-200

Date 2{2@[“

EPA Method 2

EPA Method 3

Integrated Bag (] Glass Bulb
_/ No. Per Run [J Multipoint
EPA Method 4

A Back Half Iso-train [ -Separate

Isokinetic Train (M-5, 8, 17, 23, 26A, 29, 0010, etc.)

Nozzle Material: [] Stainless Steel [ Quartz

J Bag/Bulb
A With Iso Train _EtSingle Point

[ Wet/Dry Bulb
/E/Impingers/Dry Column[] Condenser/DryColumn

A Glass

Pitot Tube Number: 3«07/ Coef.: o.9¢0 Calibration Date: /o-13 —~ o
Measurements: Preliminary " With Isokinetic Runs

[] Separate

[] Oxygen Analyzer

[J Not Measured
[] Midget Impinger (approx)

] Other

Nozzle Calibration: [£.25F [¢.258 [0.253> [0.25¢ | ©0.257| Avg.= B.257

'3
Probe: L/ Feet Effective Material:

Control Module No.: 22 -2 Cal. Date é{]p (,/

] 2 1/2" Round [J 4" Round
[ Glass Fiber L] Quartz
[] Stainless Steel (] Cellulose

Filter Type:
Filter Media

Solid Sorbent: /EI/None L] XAD-2
Wet Catch Analyses: Organic
EPA 8
EPA 29
Constant Rate Train(s)
Midget Module No.: Cal. Date

Midget Module No.:
Bag Sampler Nos.:

Cal.D

Gas Analyzers

(] NOx ] SO2 (1 CO
[ FTIR

702 0 co2

Pace Analytical
FSD 1108-200

Inorganic
EPA 23
Semi-vols

I Glass [ Stainless Steel
] Teflon [ Other

AH@ /. o3

] Thimble HOther poVE
L1 Paper [ Teflon
HOther MovE - BFPAS €

Y /.005 %

] Other

EPA 202
EPA 26
Other M -0 )/

A THC
L] Other

FHR Pine Bend LLC
Page A-78 of 86



e

AL
. Field Calculation Summary
309'4”3’1;{555;5,,,.“3 diviedon Computer Initialization and Run Summary
FSD PN: 1106-200
Project FHR_FCC_ICR Site FCC (SV019) Date _ 5/z9/s

Meter Cséfficient -Y

Orifice Coefficient - AH@ i 339

Pitot Coefficient - C, 0.8y L
Nozzle Diameter - D, el :
Barometric Pressure - P, 2%.8% 23.28 | 2525 | 29.0%
Static Pressure - P, s —9¢ —9s -5
Oxygen Estimate - %0, Y

No. of Traverse Points /2

Point Duration - AT ~ 70 . . .
Meter Start Temp, °F - t,, -~ se | 9% E

Initial Meter Volume -V,

Round Duct Diameter, Inches

Rect. Duct Width, Inches

Rect. Duct Depth, Inches

Final Volume - V;

Total Run Time - 6

Condensate Volume, ml (g)

SR

;&Qéragé Sq Rt. of the AP

b3

/1520

&

l.ivad

Average Orifice Meter AH o095 | 0.953 | p.yse
Average Stack Temperature ts v Ml 7, | Y548
Average Meter Temperature tm 939 | 839 |to5. 4
Sample Volume, Actual Vi 47.99 379 | 64.uq
Sample Volume, Dry Standard| Vgq Eg'z“’g %1.20 |$0.31L
Moisture Content MC /3 &5 | 13} %0 (3-93
Average Gas Velocity Vs %% Lo| $7%.00 | 86.6)
Isokinetic Variation %I AR | ol | w1,
Volumetric Airflow, Actual ACFM (34194 |374913L | 39428
Volumetric Airflow, Standard | SCFM |#U 361 | Lotgq | TowyL
Volumetric Airflow, Dry Std. DSCFM [t oLotl |1 91289 [l s11dL

Note: The data on this form is preliminary and includes estimates. It may not match final results.

Pace Analytical
FSD 1108-200
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2ce Analytical”

Equipment Use Summary

Field Services Division EqUipment and Ca"brati'?srl\) ?Nur?gli%

Project FHR_FCC_ICR Site FCC (SV019) Date  9\1p\0
EPA Method 2 .
Pitot Tube Number: _ ¢/- g1 Coef.: 03¢ Calibration Date:
Measurements: [ Preliminary [-With Isokinetic Runs [] Separate
EPA Method 3 o '

[ Integrated Bag [J Glass Bulb (] Bag/Bulb [J Oxygen Analyzer
_/ No. Per Run J Multipoint [J With Iso Train [ Single Point
EPA Method 4 v i

[J- Back Half Iso-train ~ [] Separate [0 Wet/Dry Bulo ] Not Measured

[4- Impingers/Dry Column[_] Condenser/DryColumn

] Midget Impinger (approx)

Isokinetic Train (M-5, 8, 17, 23, 26A, 29, 0010, etc.)

Nozzle Material: [ Stainless Steel [] Quartz [] Glass ] Other
Nozzle Calibration: | b o Jrls I s | b | Pl | Avg. =
) VAR A ASES 1SL /56 A
Probe: 4’  Feet Effective Material: [4 Glass [ Stainless Steel
[J Teflon [ Other
Control Module No.: ~u.)  Cal. Date ¢/ /i T o0& AH@ /595
Filter Type: (42 1/2" Round (] 4" Round (] Thimble [JOther
Filter Media [(+Glass Fiber U] Quartz J Paper L] Teflon
[0 Stainless Steel [ Cellulose (] Other
Solid Sorbent:  [I'None ] XAD-2 L] Other
Wet Catch Analyses: Organic Inorganic 'EPA 202
EPA 8 EPA 23 EPA 26
EPA 29 Semi-vols Other
Constant Rate Train(s) =
Midget Module No.: Cal. Date i
Midget ModuleNo= Cal. Date Y

Bag Sampler Nos.:

Gas Analyzers
] NOx
1 02

Pace Analytical
FSD 1108-200

FHR Pine Bend LL S
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ace Analytical”

Field Services Division

Project FHR_FCC_ICR

o

Field Calculation Summary
Computer Initialization and Run Summary

Site FCC (SV019)

il . | J i %
il ttadldnderi 10

Metér Coefficient - Y

Orifice Coefficient - AH@

Pitot Coefficient - Cp

Nozzle Diameter - D,

Barometric Pressure - P,

Static Pressure - P

Oxygen Estimate - %0,

No. of Traverse Points

Point Duration - AT

Meter Start Temp, °F - t,,

S

25

Initial Meter Volume -V,

Round Duct Diameter, Inches

Rect. Duct Width, Inches

Rect. Duct Depth, Inches

Final Volume - V;

Total Run Time - 0

Condensate Volume, ml (g)

Slihedntinl

Average Sq Rt. of the AP

y2Y.

1
22

1135|1126/
Average Orifice Meter AH 2.22 | 994 | 2
Average Stack Temperature t WL3.2 | Holp | e/
Average Meter Temperature tm %4.9 9p.3 93, 4
Sample Volume, Actual Vm g0 30| 99,29 4240
Sample Volume, Dry Standard| Vs 2117 | 939 | .54
Moisture Content MC [Yed | 1555 | 14,01
Average Gas Velocity Vs ys 16 | 85,95 | ov.byq
Isokinetic Variation %l | (o0.B |3 T |e1d
Volumetric Airflow, Actual ACFM [3722&° |37:890 (361100
Volumetric Airflow, Standard | SCFM [7.471° |ZoMyo |Lolyy®
Volumetric Airflow, Dry Std. DSCFM [116020 171440 [174%30

Note: The data on this form is preliminary and includes estimates. It may not match final results.

Pace Analytical
FSD 1108-200

$12.55 | boo. 00|

P
<3k

FHR Pine Bend LLC
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‘Constant Rate Train(s)

. Equipment Use Summary
ace Analytical

. R Equipment and Calibration Summary
Field Services Division FSD PN: 1106-200

Project FHR FCC_ICR Site FCC (SV019) Date 2-/23?21/

EPA Method 2 : . * - i |
Pitot Tube Number: ¥~ o/ Coef.: 0.¥4P Calibration Date: /& [z ZZ/o
Measurements: [ Preliminary _FWith Isokinetic Runs [] Separate

EPA Method 3

Integrated Bag [ Glass Bulb O Bag/Bulb ] Oxygen Analyzer
_( No. Per Run [ Multipoint ith Iso Train i
) ,

EPA ethod 4

Z/Brack Half Iso-train [ Separate O Wet/Dry Bulb [ Not Measured
Impingers/Dry Column[_] Condenser/DryColumn ] Midget Impinger (approx)

Isékinetic Train (M-5, 8, 17, 23, 26A, 29, 0010, etc.) : .
Nozzle Material: [] Stainless Steel [ Quartz H Glass (] Other

Nozzle Calibration: [ 2.250 | 0.250 |a2fe | &-252 | .262| Avg.= o. 250
(

Probe: [7[ Feet Effective Material: M Glass [ Stainless Steel
] Teflon [ Other

Control Module No.: »,. .4 Cal.Date s5/z2/ts Y o, AH@ /. 91)2

Filter Type: 02 1/2"Round 4" Round [J Thimble COther
Filter Media [ Glass Fiber I Quartz (] Paper [ Teflon
[0 Stainless Steel [ Cellulose (1 Other

Solid Sorbent: mne (] XAD-2 ] Other

Wet Catch Analyses: Organic Inorganic EPA 202
EPA 8 EPA 23 EPA 26 A
EPA 29 Semi-vols Other

Midget Module No.:
Midget Module No.:
Bag Sampler Nos.:

ate Y

Gas Analyzers s ‘ , - '
[J NOx L] SO2 [1CO ] THC

B 02 A2 CO2 O FTIR M -other-
R S

Pace Analytical FHR Pine Bend LLC
FSD 1108-200
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o2 Field Calculation Summary

aCEAnaMF,.lgaslmim —— Computer Initialization and Run Summary
FSD PN: 1106-200
Project FHR FCC_ICR Site FCC (SV019) Date -2y~ 47

Me

Orifice Coefficient - AH@ 1710
Pitot Coefficient - C, o-9v
Nozzle Diameter - D, 0. L%
Barometric Pressure - P, 2499
Static Pressure - P “0.9¢
Oxygen Estimate - %0, Y
No. of Traverse Points /6
Point Duration - AT 74
Meter Start Temp, °F - t,, by
Initial Meter Volume - V; 30641
Round Duct Diameter, Inches | 1¢({
Rect. Duct Width, Inches -
Rect. Duct Depth, Inches

Final Volume - V;

Total Run Time - 6

Condensate Volume, ml (g)

Average Sq. Rt. of the AP l.Io3b

Average Orifice Meter AH .49 .77 | v.7
Average Stack Temperature ts Wil € 460.6 | Ysq 2
Average Meter Temperature tm 92,0 Gy.9 hey.y
Sample Volume, Actual Vi 3401 | 315w | 3199
Sample Volume, Dry Standard| Vs [30-87 243y | 2344
Moisture Content MC [t5%% (333 [ 133
Average Gas Velocity Vs 2425 | 4240 | WL1L
Isokinetic Variation %l | 2a.{ | a5 |18
Volumetric Airflow, Actual ACFM | 363330 | 379980 | 3¢s¢jo
Volumetric Airflow, Standard | SCFM |Zsoveo |[19¥31o | (4L590
Volumetric Airflow, Dry Std. | DSCFM [V71€ 80 |11 870 || 702s

Note: The data on this form is preliminary and includes estimates. It may not match final results.

Pace Analytical
FSD 1108-200
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Equipment Use Summary

309An3%gas£rwm g Equipment and Calibratir%r; ?Ngr?&i%
Project FHR_FCC_ICR Site FCC (SV019) Date
EPA Method 2 ‘ - : |
Pitot Tube Number: -0 Coef.:  @.4% Calibration Date: (£ -13-\
Measurements: [ Preliminary T With Isokinetic Runs [] Separate
EPA Method 3 ‘ . 4
[] Integrated Bag [J Glass Bulb [ Bag/Bulb E!/Oxygen Analyzer
____No. PerRun (] Multipoint J With Iso Train [ Single Point
EPA Method 4 o o - ~
ack Half Iso-train  [] Separate [J Wet/Dry Bulb [ Not Measured

Impingers/Dry Column[_] Condenser/DryColumn ] Midget Impinger (approx)

Isokinetic Train (M-5, 8, 17, 23, 26A, 29, 0010, etc.) :
Nozzle Material: [ Stainless Steel [ Quartz ] Glass (] Other

Nozzle Calibration: [ .23 [233  J.23y [ .239 | .2349 | Avg.= p .23y
RS2 wws\ cazs\ (92,31_) @’Lm 0257 - P
e 225 22¢ ﬁ . e 2200 — R 2
Probe: Feet Effectlve I\/faterlal Glass Stainless Steel

] Teflon [ Other

Control Module No.: Cal. Date Y AH@

Filter Type: (12 1/2" Round [J 4" Round (] Thimble [JOther

Filter Media [J Glass Fiber L] Quartz [] Paper [ Teflon

[] Stainless Steel [ Cellulose [] Other

Solid Sorbent: ] None (] XAD-2 L] Other

Wet Catch Analyses: Organic Inorganic EPA 202
EPA 8 EPA 23 EPA 26
EPA 29 Semi-vols Other

Constant Rate Train(s)

Midget Module No.: Cal. Date Y

Midget Module No.: Cal. Date Y

Bag Sampler Nos.:

Gas Analyzers ; o _ . .
] NOx ] SO2 ] CO ] THC
] 02 (] Cco2 O FTIR L] Other

Pace Analytical FHR Pine Bend LLC
FSD 1108-200 Page A-84 of 86



2ce Analytical”

Field Services Division

Project FHR FCC_ICR

Mm-i0
e

Meter Coefficient - Y

Orifice Coefficient - AH@ L$$9q
Pitot Coefficient - C, %40

Nozzle Diameter - D, LU
Barometric Pressure - Py, 2¢.99

Site FCC (SV019)

Field Calculation Summary

Computer Initialization and Run Summary
FSD PN: 1106-200

Date 74—/

Static Pressure - Pg

Oxygen Estimate - %0,

No. of Traverse Points

Point Duration - AT

Meter Start Temp, °F - t,

Initial Meter Volume -V, %257

Round Duct Diameter, Inches

Rect. Duct Width, Inches

Rect. Duct Depth, Inches
Final Volume - V;

Total Run Time - 0
Condensate Volume, ml (g)

Average Sq. Rt. of the AP

(32,32

%9.53

/87

502

|.og>s

11267

Average Orifice Meter AH 2.8 | 2% 2.97
Average Stack Temperature ts ysg 5 | hsan %4).9
Average Meter Temperature tm 9%.0 4%.2 9%.4
Sample Volume, Actual Vim 2 02 | pane | 1505)
Sample Volume, Dry Standard]|  Vistq 132 M 3535 | 174.3)
Moisture Content MC | /429 13.52 (300
Average Gas Velocity Vs §1.29 $1.62 %4,2¢
Isokinetic Variation %l [03.3 G4, 1 994
Volumetric Airflow, Actual ACFM | 253950 | 352240 | 34270 |
Volumetric Airflow, Standard | SCFM | /9¢220 | 195750 | Jo)750 |
Volumetric Airflow, Dry Std. DSCFM | /4 7540 | 171350 Nss20

Note: The data on this form is preliminary and includes estimates. It may not match final results.

Pace Analytical
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EqUipment Use Summary

aceAnal'lgggaS(nrvicas Division Equipment and Calibrati;)Sr; gNu Tg]si%
Project FHR_FCC_ICR Site FCC (SV019) Date
EPA Method 2 , : o
Pitot Tube Number: Coef. Calibration Date:
Measurements: [ Preliminary [] with Isokinetic Runs [] Separate

EPA Method 3

[ Integrated Bag L] Glass Bulb [1 Bag/Bulb L1 Oxygen Analyzer
____No. PerRun ] Multipoint J With Iso Train [ Single Point
EPA Method 4

[0 Back Half Iso-train [ Separate [(J Wet/Dry Bulo ] Not Measured

[0 Impingers/Dry Column[] Condenser/DryColumn ] Midget Impinger (approx)

Isokinetic Train (M-5, 8, 17, 23, 26A, 29, 0010, etc.)

Nozzle Material: JZ(Stainless Steel * [] Quartz [] Glass L1 Other
Nozzle Calibration: [ .27 [ 4y | p#r | ovs | ok | Avg. = _ ae—
Probe: Feet Effective Material: [] Glass L[] Stainless Steel
(] Teflon [ Other
Control Module No.: ¢»-/  Cal. Date &4-/¢- Y Joo6 AH@ /-¥xy
Filter Type: [021/2"Round  .[%¥-4"Round ] Thimble [JOther
Filter Media [ Glass Fiber K Quartz L] Paper L] Teflon
[0 Stainless Steel [ Cellulose L1 Other

Solid Sorbent: [ None ) XAD-2 X Other YAD
Wet Catch Analyses: Organic Inorganic EPA 202

EPA 8 EPA 23 EPA 26

EPA 29 Semi-vols Other - 22/9

Constant Rate Train(s)

Midget Module No.: ﬁal. Date

Midget Module No.: Cal.D

Bag Sam : o ERid
Gas Analyzers e . L L
] NOx [0 SO2 mfele PTHC
K o2 5 €02 O FTIR O Other
Pace Analytical FHR Pine Bend LLC
FSD 1108-200
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