












































=
Allilance

TECHNICAL GROUP

Location: Billerud Escanaba, Inc. - Escanaba, MI
Source: Boiler 11 (EU11B68) CO (Method 10)
Project No.: AST-2024-3909
Run No. /MethodRun 1 / Method 3A

O: - Outlet Concentration (Cop,), % dry

Co.= (Can-Co)x ( %éo‘))

where,
Cobs 434 = average analyzer value during test, % dry
G, 0.04 = average of pretest & posttest zero responses, % dry
Cua 10.98 = actual concentration of calibration gas, % dry
Cu 10.73 = average of pretest & posttest calibration responses, % dry
Co. 4.42 = O Concentration, % dry
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TECHNICAL GROUP

Location: Billerud Escanaba, Inc. - Escanaba, MI
Source: Boiler 11 (EU11B68) CO (Method 10)
Project No.: AST-2024-3909
Run No. /Method Run 1/ Method 3A

CO: - Outlet Concentration (Cco,), %o dry

C
Ceo, = (cobs-co)x( MA 9

(Cm-GCo
where,
Cobs 12.01 = average analyzer value during test, % dry
C, 0.14 = average of pretest & posttest zero responses, % dry
Cua 10.90 = actual concentration of calibration gas, % dry
Cu 10.58 = average of pretest & posttest calibration responses, % dry
Cco, 12.39 = CO2 Concentration, % dry
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Alllance

TECHNICAL GRQUP

Location: Billerud Escanaba, Inc. - Escanaba, M1
Source: Boiler 11 (EU11B68) CO (Method 10)
Project No.: AST-2024-3909
Run No. /Method Run 1/ Method 10

CO - Outlet Concentration (Cco), ppmvd

Ceo=

where,
Cobs
Co
Cuma
Cum
Ceo

(Cabs-Co)x (

29.02
0.94
50.00
47.24
30.33

Cuma
Cu-Co) )

= average analyzer value during test, ppmvd

= average of pretest & posttest zero responses, ppmvd

= actual concentration of calibration gas, ppmvd

= average of pretest & posttest calibration responses, ppmvd
= CO Concentration, ppmvd

CO - Outlet Concentration (Ccocs), ppmvd @ 3% O:

Ccocs =

where,

Ceo
COz

CCOc3

CCO X

30.33
4.42
32.95

= CO - Outlet Concentration, ppmvd
= oxygen concentration, %
= ppmvd @3% O:

CO - Outlet Emission Rate (ERcq), Ib/hr

ERco =

where,
Ceo
MW
Qs
ERco

Ceo X MW x Qs X 60 - x 28.32

L
re

24.04

30.33
28.01
149944
19.85

L X L.OE06x453.592 5

= CO - Outlet Concentration, ppmvd
= CO molecular weight, g/g-mole

= stack gas volumetric flow rate at standard conditions, dscfm
= Ib/hr

CO - Outlet Emission Factor (EFcog), Ib/MMBtu

EFcom ™=

where,
ERco
HI
EFcom

ERco
HI

19.85

698.00
0.028

= CO - Outlet Emission Rate, 1b/hr
= Heat Input, MMBtuw/hr
= lb/MMBtu

CO - Outlet Emission Factor (EF c0,4), Ib/MMBtu

EFco0.4 =

where,
Ceo
K
Fy
Co.
EFco0.4

EReo XK x Fd x (Tzéggc_o)
30.3 = CO - Outlet Concentration, ppmvd
7.27E-08 = constant, Ib/dscf - ppmvd
9,130 = fuel factor, dscf/MMBtu
4.42 = oxygen concentration, %
0.026 = 1b/MMBtu
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TECHNICAL GROUP

Location:
Source:

Project No.:
Method/Run No.:

Billerud Escanaba, Inc. - Escanaba, MI

Boiler 11 (EU11B68)

AST-2024-3909

Method 30B/Run 1

Standard Meter Volume (Vmstd), dsL

Vmstd =

where,
Y
Vm
Pm
Tm
Vmstd

17636 x Vm xPmxY
Tm
0.992 = meter correction factor
36.057 = meter volume, L
29.25 = absolute meter pressure, in. Hg
520.7 = absolute meter temperature, °R
T 35448  =dsL

Standard Meter Volume (Vmstd), dscf

Vmstd =

where,
Vmstd
Vmstd

Vmstd
L m3
1000? X 0.02834f—t3-
35448 =dsL
1.252 = dscm

Mercury Concentration (unspiked) (Ca), ug/dscm

my X 1.0E + 03

27 Vms

where,
m,
Vmstd
Ca

tdpems X 1.0E + 03

29.22 = mercury mass (unspiked), ng

35.4483469 = standard meter volume (unspiked), dsL
0.82 = ug/dscm

Mercury Mass (without spike) (mb), ng

mp = Mg — Mgpiged

where,
mS
mspiked
my

39.73 = mercury mass (with spike), ng
10 = spike mass, ng
29.73 =ng

Mercury Concentration (Cgg), ug/dscm

Hg

where,
Ca
Cb
Cug

Ca+Cb
2
0.82 = mercury concentration (unspiked), ug/dscm
0.83 = mercury concentration (duplicate/spiked), ug/dscm
0.83 = ug/dscm
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AII me Example Calculations

TECHNICAL GROUP

Location: Billerud Escanaba, Inc. - Escanaba, MI
Source: Boiler 11 (EU11B68)
Project No.: AST-2024-3909
Method/Run No.: Method 30B/Run 1
Mercury Mass (M), b

my, 107%
MHg_a g ¥
_ﬁ grams
1000ug 453.6——lb
where,
m, 29.22 = mercury mass, ng

Myga  64E-11 = mercury mass, Ib
Mercury Mass (Mpy), Ib

MHg—a + MHg—b
2

MHg =

where,
Myga 64E-11 = mercury mass (unspiked), Ib
My,  6.6E-11 = mercury mass (duplicate/spiked), Ib
My, 6.5E-11 = mercury mass, Ib

Mercury Emission Rate (ERpyg), Ib/hr

Myg_q mins
Vmstd hr

where,
My, 6.44E-11 = mercury concentration dry, ug/dscm
Qs 149,944 = average stack gas flow at standard conditions, dscfm
ERy, 4.6E-04 =Ib/hr

Mercury Emission Rate (ERy,), Ib/hr

ERyg_o + ERyg s
2

ERHg =

where,
ERyg, 4.6E-04 =mercury emission rate (unspiked), Ib/hr
ERygy 4.7E-04 = mercury emission rate (duplicate/spiked), Ib/hr
ERy, 4.6E-04 = mercury emission rate, Ib/hr
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TECHNICAL GROUP

Location: Billerud Escanaba, Inc. - Escanaba, M1

Source: Boiler 11 (EU11B68)

Project No.: AST-2024-3909

Method/Run No.: Method 30B/Run 1

Mercury Emission Factor (EFy,), Ib/Mmbtu

ERy
Elag =g

where,
ERygg 4.6E-04 = mercury emission rate, Ib/hr
HI 693 = heat input, MMBtu/hr
EFgy; 6.7E-07 =Ib/MMBtu

Mercury Emission Factor (EFy, ¢2q), Ib/MMBtu

EF = Mg gy 209
Hgo2d ™ ymstd 20.9 - 0,

where,
Myg 6.44E-11 = mercury mass, Ib

Vmstd 1.252 =dscm
Fd 9,126 = oxygen based fuel factor, dsc/MMBtu
0, 442 = poxygen concentration, %

EFyzoa  6.0E-07 =Ib/MMBtu

Mercury Emission factor (ERHg), Ib/MMbtu
_ EFyg_a+EFyg_p
B 2

EFyg

where,
EFgga  6.0E-07 = mercury emission factor (unspiked), lb/MMbtu
EFyp 6.0E-07 =mercury emission factor (duplicate/spiked), Ilb/MMbtu
EFy, 6.0E-07 = mercury emission factor, lb/MMbtu
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TECHNICAL GROUP

Location: Billerud Escanaba, Inc. - Escanaba, MI
Source: Boiler 11 (EU11B68)
Project No.: AST-2024-3909

Run No.: 1

Parameter: PM, HCl Methods 5-26A

Meter Pressure (Pm), in. Hg

AH
Pm= Pb+
13.6
where,
Pb 29.40 = barometric pressure, in. Hg
AH 1.875 = pressure differential of orifice, in H,O
Pm 29.54 =in. Hg
Absolute Stack Gas Pressure (Ps), in. Hg
Pg
Ps= Pb +
13.6
where,
Pb 29.40 = barometric pressure, in. Hg
Pg -0.63 = static pressure, in. H,O
Ps 29.35 =in. Hg
Standard Meter Volume (Vmstd), dsef
17.636 x Y x Vmmx Pm
Vmstd =
Tm
where,
Y 0.987 = meter correction factor
Vm 47.665 = meter volume, cf
Pm 29.54 = absolute meter pressure, in. Hg
Tm 529.8 - = absolute meter temperature, °R
Vmstd 46.254 =dscf
Standard Wet Volume (Vwstd), scf
Vwstd= 0.04716 x Vic
where,
Vic 2289 = weight of H,O collected, g
Vwstd 10.795 =scf

Moisture Fraction (BWSsat), dimensionless (theoretical at saturated conditions)

106.37 . (TZ’L )

s + 365

BWSsat =
where,
Ts
Ps
BWSsat

420.8
29.35
20.048

Ps

= stack temperature, °F

= absolute stack gas pressure, in. Hg

= dimensionless
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Appendix A

g
I i“g‘;’/”' Example Calculations

TECHNICAL GROUP

Location: Billerud Escanaba, Inc. - Escanaba, M1
Source: Boiler 11 (EU11B68)
Project No.: AST-2024-3909
Run No.: 1
Parameter: PM, HC1 Methods 5-26A

Moisture Fraction (BWS), dimensionless (measured)

Vwstd
BWS =
( Vwstd + Vmstd )
where,
Vwstd 10.795 = standard wet volume, scf
Vmstd 46.254 = standard meter volume, dscf
BWS 0.189 = dimensionless

Moisture Fraction (BWS), dimensionless

BWS = BWSmsd unless BWSsat < BWSmsd

where, .
BWSsat 20.048 = moisture fraction (theoretical at saturated conditions)
BWSmsd 0.189 = moisture fraction (measured)
BWS 0.189

Excess Air (EA), %

(% O:2 - [0.5 x %CO] ) x 100

EA= (0.264 x %N: ) - %0: - ( 0.5 x %CO)
where,
CO: 12.39 = carbon dioxide concentration, %
0O: 4.42 = oxygen concentration, %
CcOo 0.0 = carbon monoxide concentration, % (assumed zero)
N2 83.19 = nitrogen concentration, %

EA 25.19644103 =%
Molecular Weight (DRY) (Md), 1b/Ib-mole

Md = (0.44 x %CO:) + (0.32 x %0:) + (0.28 x [100 - %CO: - %0-] )

where,
CO: 12.4 = carbon dioxide concentration, %
0: 4.4 = oxygen concentration, %
Md 30.16 = 1b/lb mol

Molecular Weight (WET) (Ms), Ib/Ib-mole

Ms= (Mdx[l-BWS])+(18.015 x BWS)

where,
Md 30.16 = molecular weight (DRY), 1b/l1b mol
BWS 0.189 = moisture fraction, dimensionless
Ms 27.86 =1b/lb mol

Page 23 of 156



Appendix A
Example Calculations

Alllanoe

CHNICAL GROUP

Location: Billerud Escanaba, Inc. - Escanaba, M1
Source: Boiler 11 (EU11B68)
Project No.: AST-2024-3909
Run Ne.: 1
Parameter: PM, HCl Methods 5-26A

Average Velocity (Vs), ft/sec

Vs= 8549xCpx(AP)avgx |_1°

Ps x Ms
where,
Cp 0.840 = pitot tube coefficient
AP 0.492 = velocity head of stack gas, (in. H,0)"*

Ts 880.4 = absolute stack temperature, °R

Ps 29.35 = absolute stack gas pressure, in. Hg

Ms 27.86 = molecular weight of stack gas, 1b/lb mol
Vs 36.6 = ft/sec

Average Stack Gas Flow at Stack Conditions (Qa), acfm

Qa= 60xVsxAs

where,
Vs 36.6 = stack gas velocity, ft/sec
As 143.14 = cross-sectional area of stack, ft*
Qa 314,525 = acfm

Average Stack Gas Flow at Standard Conditions (Qs), dscfm

17.636 x Qax (1 -BWS)x Ps

Qs= Ts
where,
Qa 314,525 = average stack gas flow at stack conditions, acfm
BWS 0.189 = moisture fraction, dimensionless
Ps 29.35 = absolute stack gas pressure, in. Hg
Ts 880.4 = absolute stack temperature, °R
Qs 149,944 = dscfm

Dry Gas Meter Calibration Check (Yqa), dimensionless

y— % 0.0319 x zﬁ‘:’ 29 \/Eavg.
AH@ x (Pb + —13—6g—') x Md
Yga = x 100
Y
where,
Y 0.987 = meter correction factor, dimensionless
(2] 60 = run time, min.
Vm 47.665 = total meter volume, dcf
Tm 529.8 = absolute meter temperature, °R
AH@ 1.768 = orifice meter calibration coefficient, in. H,O
Pb 29.40 = barometric pressure, in. Hg
AH avg 1.875 = average pressure differential of orifice, in H,0
Md 30.16 = molecular weight (DRY), 1b/lb mol
(am” 1.364 = average squareroot pressure differential of orifice, (in. H20)"?
Yqa 2.9 = percent
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5?“/
All i"’”’t Example Calculations

TECHNICAL GROUP

Location: Billerud Escanaba, Inc. - Escanaba, M1
Source: Boiler 11 (EU11B68)
Project No.: AST-2024-3909
Run No.: 1
Parameter: PM, HC] Methods 5-26A

Volume of Nozzle (Vn), ft*

memeY )

Tsx
. ((0.002669 x Vie +——~
Ps
where,
Ts 880.4 = absolute stack temperature, °R
Ps 29.35 = absolute stack gas pressure, in. Hg
Vic 228.9 = volume of H,O collected, ml
Vm 47.665 = meter volume, cf
Pm 29.54 = absolute meter pressure, in. Hg
Y 0.987 = meter correction factor, unitless
Tm 529.8 = absolute meter temperature, °R
Vn 96.989 = volume of nozzle, ft’
Isokinetic Sampling Rate (I), %
1 ( Vi ) 100
= X
O x60xAnxVs
where,
Vn 96.989 = nozzle volume, ft3
6 60.0 = run time, minutes
An 0.00071 = area of nozzle, fi*
Vs 36.6 = average velocity, ft/sec
I 104.1 =%
Filterable PM Concentration (C,), grain/dscf
M, X 15.43
7 Vmstd
where,
Mn 0.0068 = filterable PM mass, g
Vmstd 46.254 = standard meter volume, dscf
C, 0.0023 = grain/dscf
Filterable PM Emission Rate (PMR), Ib/hr
PMR Cs X Qs x 60
7000
where,
C 0.0023 = filterable PM concentration, grain/dscf
Qs 149,944 = average stack gas flow at standard conditions, dscfm
PMR 2.92 = Ib/hr
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II i,o-e-/ Example Calculations

TECHNICAL GROUP

Location: Billerud Escanaba, Inc. - Escanaba, M1
Source: Boiler 11 (EU11B68)
Project No.: AST-2024-3909
Run No.: 1
Parameter: PM, HCl Methods 5-26A

Filterable PM Emission Factor (EFpy), I/MMBtu

EF PMR
PM — HI
where,
PMR 292 = filterable PM emission rate, Ib/hr
HI 693 = heat input, MMBtu/hr
EFpm 0.0042 = lb/MMBtu

Filterable PM Emission Factor (EFpy o24), I/MMBtu

EF Cs Fd x 209
= ————X —_—
PMOzZd ™ 7000 209 — 0,
where,
Cs 0.0023 = grain/dscf
Fd 9,126 = oxygen based fuel factor, dscf/MMBtu
0, 4.4 = oxygen concentration, %
EFpymoad 0.0038 = [b/MMBtu

Hydrogen Chloride Concentration (Cyc;), mg/dscm

Corr = Myc
HClL — m3
Vmstd x 0.02832—
where, f t
Mua 0.0614 = hydrogen chloride mass, mg
Vmstd 46.254 = standard meter volume, dscf
Cuat 0.047 = mg/dscm

Hydrogen Chloride Concentration (Cycy,), ppmvd

L
Myc; X 24.04—
p _ HCl 047
HCl ™ MW x Vmstd x 28.32
where,
Mkua 61 = hydrogen chloride mass, ug
MW 36.5 = molecular weight, g/g mol
Vmstd 46.254 = standard meter volume, dscf
Chrcip 0.031 = ppmvd
Hydrogen Chloride Mass (Mgcy,, b
-6
M = My x 1072
HCl-lb — 453.6 grams
where, ' lb
Mgua 61 = hydrogen chloride mass, ug
Miucip 14E-07 = hydrogen chloride mass, Ib
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Appendix A

AI I Ialm ' Example Calculations

TECHNICAL GROUP

Location: Billerud Escanaba, Inc. - Escanaba, MI
Source: Boiler 11 (EU11B68)
Project No.: AST-2024-3909
Run No.: 1
Parameter: PM, HCl Methods 5-26A

Hydrogen Chloride Emission Rate (ERgcy, Ib/hr

ER M” X 60—
HCl Vmstd Qs % h
where,
Mucin 1.4E-07 = hydrogen chloride mass, Ib
Qs 149,944 = average stack gas flow at standard conditions, dscfm
Vmstd 46.254 = standard meter volume, dscf
ERuai 0.026 = Ib/hr

Hydrogen Chloride Emission Factor (EFyc), Ib/MMBtu

EF — E RH Cl
HCl HI
where,
ERyqy 0.026 = hydrogen chloride emission rate, 1b/hr
HI 693 = heat input, MMBtuw/hr
EFyc; 3.8E-05 =1b/MMBtu

Hydrogen Chloride Emission Factor (EFgc 024), IV/MMBtu

e Mycro oo 209%0,
Vmstd 20.9% 0, — 0,
where,
Meucrn 1.4E-07 = hydrogen chloride mass, Ib
Fd 9,126 = oxygen based fuel factor, dscf/MMBtu
Vmstd 46.254 = standard meter volume, dscf
0, 44 = oxXygen concentration, %
EFuci02a 3.4E-05 = Ib/MMBtu
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TECHNICAL GROUP

Location Billerud Escanaba, Inc. - Escanaba, MI

Emissions Calculations

Source Boiler 11 (EU11B68) CO (Method 10)

Project No. AST-2024-3909

Run Number Run1 Run 2 Run 3 Average
Date 9/12/24 9/12/24 9/12/24 -
Start Time 9:40 11:35 13:10 --
Stop Time 10:39 12:34 14:09 -
Source Data
Fuel Factor (02 dry), dscf/MMBtu Fd 9,130 9,119 9,136 9,128
Heat Input, MMBtu/hr HI 698 711 692 700
Input Data - Outlet
Moisture Fraction, dimensionless BWS 0.189 0.193 0.194 0.192
Volumetric Flow Rate (M1-4), dscfm Qs 149,944 157,026 159,682 155,551
Calculated Data - Qutlet
0. Concentration, % dry Co. 4.42 4.68 4.50 4.54
CO: Concentration, % dry Cco. 12.39 12.16 12.38 12.31
CO Concentration, ppmvd Cco 30.33 20.14 26.82 25.76
CO Concentration, ppmvd @ 3 % O: Ccocs 329 22.2 29.3 28.2
CO Emission Rate, {b/hr ERco 19.85 13.80 18.70 17.45
'|CO Emission Factor, 1b/MMBtu (HI) EFcom 0.028 0.019 0.027 0.025
CO Emission Factor, Ib/MMBtu (02d) EFco 024 0.026 0.017 0.023 0.022
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Alliance

TECHNICAL GROUP

Method 1 Data

Location Billerud Escanaba, Inc. - Escanaba, MI

Source Boiler 11 (EU11B68) CO (Mcthod 10)

Project No. AST-2024-3909

Date: 09/09/24

Disturbance

Upstream
Disturbance

[ Stack Parameters 1
Duct Orientation:  Vertical Duct ot Site i from Fiow ' Ay
Duct Design: _ Circalar ot i ¥ =1
Distance from Far Wall to Outside of Port:  237.00 _in Phitghor Numpar 15 for
. ye— Roctangular Stacks or Ducts
Nipple Length: 75.00  in - 3
Diameter: 162.00 in
Cross Sectional Areaof Duct: 14314 ¢ - =
No.of TestPorts: 4
Distance A: 150.0  fit - (LYo Biack Diometer > B0 m (TP ind ]
A Duct Di S: 11.1 ‘must be > 0.5 2 pomnt
Distance B: __ 125.0 :‘l ) AT D e, (LS AT
—_— o, wee.§
B Duct 9.3 (must be > 2)
Biack Tremeter = 330 1o C.BY m (12 { 24 b6
Actual Number of Traverse Points: 3 2 x 1 1 2 1 3
Measurer (Initial and Datey: DHH 9/9/24 2 2 * s o 7 s ® i
Reviewer (Initial and Date): JIB 9/9/24
[ CIRCULAR DUCT ]
LOCATION OF TRAVERSE POINTS Distance Distance
Number of traverse points on a diameter Tm‘:e“c .% of from inside I'r?m
Point Diameter outside of
2 3 4 5 [ 7 8 9 10 11 12 wall port
1 14.6 16.7 6.7 - 44 - 3.2 - 2.6 - 2.1 1 16.7 27.05 102.05
2 854 50.0 25.0 - 14.6 - 105 - 8.2 - 6.7 2 50.0 81.00 156.00
3 ~ 8.3 75.0 - 29.6 - 194 - 146 - 118 3 833 134.95 209.95
4 - - 933 - 704 - 323 - 226 - 17.7 4 - - -
5 - - - - 85.4 - 67.7 - 342 - 25.0 5 - - -
[ - - - - 95.6 - 80.6 - 65.8 - 35.6 6 - - -
7 - - - - - - 89.5 - 774 - 64.4 7 - - -
8 - - - - - - 96.8 - 85.4 - 75.0 8 - - -
9 - - - - - - - - 913 - 82.3 9 - - -
10 - - - - - - - - 974 - 88.2 10 - - -
11 - - - - - - - - - - 933 1 - - -
12 — - - - - - - — - - 97.9 12 - - -
*Percent of stack diameter from inside wall to traverse paint.
Stack Diagram
A= 1501t
B=125ft
Diameter ==162 in.
Cross Sectional Area
Downstream
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TECHNICAL

GROUP

Location: Billerud Escanaba, Inc. - Escanaba, MI

Run 1 - RM Data

Source: Boiler 11 (EU11B68) CO (Method 10)

Project No.: AST-2024-3909

Date: 9/12/24

Time 2-Outlet CO:-Outlet CO - Outlet
Unit % dry % dry ppmvd
Status Valid Valid Valid
Uncorrected Run Average (Cg,) 434 12.01 29.02
Cal Gas Concentration (Cygs) 10.98 10.90 50,00
Pretest System Zero Response 0.05 0.13 1.18
Posttest System Zero Response 0.02 0.14 0.69
Average Zero Response (Co) 0.04 0.14 0.94
Pretest System Cal Response 10.86 10.66 47.50
Posttest System Cal Response 10.60 10.50 46.98
Average Cal Response (Cyy) 10.73 10.58 47.24
Corrected Run Average (Corr) 4.42 12.39 30.33
9:40 3.62 12.71 90.10
9:41 4.00 12.52 329
9:42 392 12.45 51.15
9:43 417 12.45 38.14
9:44 4.40 12.15 27.57
9:45 4.51 12.09 2045
9:46 5.05 11.49 19.11
9:47 4.68 11.48 17.87
9:48 4.04 12.13 43.26
9:49 3.88 12.18 51.84
9:50 4.01 12.28 42.12
9:51 4.51 11.80 28.32
9:52 4.46 11.77 18.60
9:53 4.01 11.98 2543
9:54 422 12.05 36.15
9:55 4.69 11.47 18.22
9:56 435 11.54 22.49
9:57 3.99 11.84 41.73
9:58 3.58 12.42 134.01
9:59 3.88 12.37 41.55
10:00 3.84 12.24 44.23
10:01 3.94 12.28 44.90
10:02 418 12.11 35.04
10:03 437 11.81 21.75
10:04 3.96 12.05 24,76
10:05 3.69 12.47 74.79
10:06 3.81 12.48 29.09
10:07 3N 12.46 31.10
10:08 389 12.54 32.01
10:09 3.98 12.47 25.34
10:10 4.02 12.39 20.36
10:11 4.08 12.37 20.47
10:12 439 12.13 19.28
10:13 4.20 12.15 18.45
10:14 4.42 12.18 19.55
10:15 499 11.50 19.32
10:16 443 11.83 19.20
10:17 4.01 12.25 18.21
10:18 3.89 12.54 20.83
10:19 3.79 12.64 2297
10:20 4.52 12.17 24.87
10:21 4.68 11.86 21.53
10:22 479 11.84 21.13
10:23 494 11.67 20.31
10:24 5.02 11.59 20.10
10:25 520 11.31 19.85
10:26 483 11.57 19.43
10:27 4.09 12.37 17.76
10:28 424 12.26 19.94
10:29 4.88 11.58 19.32
10:30 4.87 11.52 20.82
10:31 489 11.62 18.77
10:32 473 11.69 17.58
10:33 428 12.15 17.50
10:34 4.65 11.82 17.13
10:35 513 1134 17.86
10:36 5.21 11.14 18.60
10:37 483 11.47 16.89
10:38 4.56 11.66 14.65
10:39 4.70 11.64 14.67
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Iﬂ»—/f Run 2 - RM Data
TECHNICAL GROUP
Location: Billerud Escanaba, Inc. - Escanaba, MI
Source: Boiler 11 (EU11B68) CO (Method 10)
Project No.: AST-2024-3909
Date: 9/12/24

Time O:-Outlet CO1-Outlet CO - Outlet
Unit % dry % dry ppmvd
Status Valid Valid Valid

Uncorrected Run Average (C,,,) 4.93 11.69 19.76

Cal Gas Concentration (Cyg,) 10.98 10.90 25.00

Pretest System Zero Response 0.84 0.10 0.46

Posttest System Zero Response 0.39 0.22 0.09

Average Zero Response (Co) 0.62 0.16 0.28

Pretest System Cal Response 10.60 10.50 24.14

Posttest System Cal Response 10.84 10.50 24.80

Average Cal Response (Cy) 10.72 10.50 24.47

Corrected Run Average (Corr) 4.68 12.16 20.14
11:35 4.88 11.98 21.53
11:36 530 11.56 12.92
11:37 5.66 11.14 12.67
11:38 5.19 11.54 12.76
11:39 5.04 11.68 11.27
11:40 5.25 11.40 11.34
11:41 498 11.62 11.77
11:42 5.04 11.63 12.34
11:43 5.54 11.05 12.92
11:44 542 11.04 12.00
11:45 5.30 11.11 10.53
11:46 520 11.15 9.09
11:47 4.91 11.29 9.02
11:48 441 11.89 25.62
11:49 4.53 11.66 27.39
11:50 3.84 12.47 128.26
11:51 395 12.49 75.49
11:52 3.96 12.42 48.08
11:53 425 12.34 2731
11:54 445 1215 2043
11:55 4.14 12.41 18.33
11:56 424 12.46 21.64
11:57 4.49 12.28 18.51
11:58 4.38 12.26 16.09
11:59 4.55 12.19 16.28
12:00 517 11.54 17.60
12:01 522 11.39 17.58
12:02 4.87 11.66 1631
12:03 4.76 11.87 . 14.96
12:04 4.96 11.71 15.83
12:05 497 11.65 16.54
12:06 4.87 11.64 16,93
12:07 4.70 11.78 17.12
12:08 4.68 11.91 17.11
12:09 4.84 11.89 17.04
12:10 4.93 11.81 18.06
12:11 4.90 11.78 18.15
12:12 5.11 11.67 18.26
12:13 5.36 11.33 19.06
12:14 512 11.59 18.39
12:15 4.84 11.78 16.66
12:16 4.52 12.22 16.46
12:17 4.82 11.81 16.15
12:18 5.04 11.69 17.29
12:19 522 11.51 17.64
12:20 5.09 11.55 16.88
12:21 5.18 11.56 16.75
12:22 5.04 11.57 15.96
12:23 4.63 12.15 15.60
12:24 4.66 12.10 15.75
12:25 4,79 11.98 15.54
12:26 497 11.85 16.90
12:27 533 11.39 18.05
12:28 5.66 11.08 18.95
12:29 5.67 10.97 19.87
12:30 541 117 16.89
12:31 5.33 11.25 1443
12:32 5.64 10.85 1341
12:33 548 11.00 12.75
12:34 491 11.61 1133
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Run 3 - RM Data

e
Alliance
TECHNICAL GROUP
Location: Billerud E Inc. - Escanaba, MI
Source: Boiler 11 (EU11B68) CO (Method 10)

Project No.: AST-2024-3909 !
Date: 9/12/24

L

Time 0z - Outlet CO:-Outlet CO - Outlet
Unit % dry % dry ppmvd
Status Valid Valid Valid
Uncorrected Run Average (C,y,) 4.61 11.90 26.60
Cal Gas Concentration (Cps) 10.98 10.90 25.00
Pretest System Zero Response 0.39 022 0.09
Posttest System Zero Response 0.23 0.12 0.82
Average Zero Response (Co) 0.31 0.17 0.46
Pretest System Cal Respouse 10.84 10.50 24.80
Posttest System Cal Response 10.77 10.49 24.84
Average Cal Response (Cyy) 10.81 10.50 24.82
Corrected Run Average (Corr) 4.50 12.38 26.82
13:10 4.20 12.28 17.37
13:11 4.30 12.32 18.37
13:12 521 11.38 16.45
13:13 5.33 11.25 19.03
13:14 4.93 11.58 17.16
13:15 4.57 11.97 14.40
13:16 4.66 11.95 15.37
13:17 4.76 11.76 15.65
13:18 4.57 12.02 15.16
13:19 491 11.58 15.46
13:20 4.77 11.70 15.75
13:21 433 12.17 16.19
13:22 4.30 12.32 19.04
13:23 4.70 11.98 19.57
13:24 4.86 11.81 19.08
13:25 4.39 12.38 19.08
13:26 4.55 12.36 19.41
13:27 4.98 11.93 21.54
13:28 5.19 11.64 22.84
13:29 497 11.70 20.65
13:30 5.24 1145 18.26
13:31 5.05 11.46 20.14
13:32 4.04 1251 39.08
13:33 4.07 12.53 44,90
13:34 4.72 1191 2297
13:35 4.94 11.61 21.72
13:36 420 12.44 3733
13:37 4.41 12.23 40.64
13:38 4.95 11.67 21.00
13:39 4.66 11.97 20.02
13:40 4.24 12.48 19.87
13:41 472 12.00 23.29
13:42 5.13 11.68 20.76
13:43 5.03 11.70 21.80
13:44 493 11.79 20.49
13:45 491 11.81 19.13
13:46 4.82 11.83 20.00
13:47 429 12.34 19.15
13:48 4.52 12.17 2232
13:49 4.94 11.77 17.96
13:50 5.19 11.52 17.50
13:51 5.61 10.92 16.91
13:52 5.66 10.74 16.48
13:53 4.70 11.61 13.42
13:54 4.18 11.96 16.11
13:55 425 12.08 14.97
13:56 4.63 11.75 14.60
13:57 5.12 11.19 14.86
13:58 491 11.32 15.01
13:59 4.71 11.45 13.62
14:00 4.63 11.54 14.26
14:01 445 11.68 13.55
14:02 3.80 12.39 62.28
14:03 3.78 12.43 73.65
14:.04 3.78 12.39 72.28
14:05 3.79 12.32 72.16
14:06 3.79 12.34 7191
14:07 3.79 12.35 71.68
14:08 3.79 1233 71.26
14:09 3.79 1231 70.92
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TECHNICAL GROUP

Location: Billerud Escanaba, Inc. - Escanaba, MI

Emission Calculations

Source: Boiler 11 (EU11B68)

Project No.: AST-2024-3909

Parameter: Method 30B/Mercury

Run Number

Run 1 Run 2 Run 3 Average
Date 09/12/24 09/12/24 09/12/24 -
Start Time 9:40 11:35 13:10 -
Stop Time 10:53 12:50 14:22 --

Input Data
Heat Input, MMBtu/hr (HD) 693 707 693 698
Fuel Factor (02 dry), dscf/MMBtu (Fd) 9,126 9,118 9,131 9,125
Volumetric Flow Rate, dscfm (Qs) 149,944 157,026 159,682 155,551
02 Concentration, % dry (0,) 4.42 4.68 4.50 4.53
Unspiked Train (Tube A)
Standard Meter Volume, L (Vmstd) 35.448 35.141 34.696 35.095
Standard Meter Volume, dscf (Vmstd) 1.252 1.241 1.225 1.239
Unspiked Trap Number -- OL741614 OL741522 0OL741632 -
Mercury Mass Section 1 (unspiked), ng 29.08 29.90 29.07 -
Mercury Mass Section 2 (unspiked), ng 0.14 0.36 0.04 --
Mercury Mass Total (unspiked), ng (m,) 29.22 30.26 29.11 29.53
Mercury Mass, Ib (Myg.o) 6.4E-11 6.7E-11 6.4E-11 6.51E-11
Mercury Emission Rate, Ib/hr (ERyy,.) 4.6E-04 5.1E-04 5.0E-04 4.90E-04
Mercury Emission Factor, [b/MMBtu (02) (EFy; 020 6.0E-07 6.3E-07 6.1E-07
Mercury Concentration (unspiked), ug/dscm (Ca) 0.82 0.86 0.84 0.84
Spiked/Duplicate Train (Tube B)
Standard Meter Volume, L (Vmstd) 35.778 35.253 35.008 35.346
Standard Meter Volume, dscf (Vmstd) 1.263 1.245 1.236 1.248
Duplicate/Spiked Trap Number -- OL728167 OL728155 OL728153 --
Spike Mass, ng (Mgpiked) 10 10 10 -
Mercury Mass Section 1 (with spike), ng 39.42 39.07 38.41 --
Mercury Mass Section 2 (with spike), ng 031 0.07 0.05 -
Mercury Mass Total (with spike), ng (my) 39.73 39.14 38.46 -
Mercury Mass (without spike), ng (my) 29.73 29.14 28.46 29.1
Mercury Mass, 1b Myg.b) 6.6E-11 6.4E-11 6.3E-11 6.42E-11
Mercury Emission Rate, Ib/hr (ERygp) 4.7E-04 4.9E-04 4.9E-04 4.80E-04
Mercury Emission Factor, 1b/MMBtu (02) (EFyg 02a) 6.0E-07 6.1E-07 5.9E-07
Mercury Concentration (duplicate/spiked), ug/dscm (Cb) 0.83 0.83 0.81 0.82
Calculated Emissions Data
Mercury Concentration, ug/dscm (Cup) 0.83 0.84 0.83 0.83
Mercury Mass, 1b (My,) 6.50E-11 6.55E-11 6.35E-11 6.46E-11
Mercury Emission Rate, Ib/hr (ERy,) 4.65E-04 4.96E-04 4.94E-04 4.85E-04
Mercury Emission Factor, 1b/MMBtu (HI) (EFyemn) 6.71E-07 7.02E-07 7.13E-07 6.95E-07
Mercury Emission Factor, [b/MMBtu (02) (EFy; 020) 5.98E-07 6.19E-07 6.00E-07 6.06E-07
QC Data

Paired Trap Agreement, % (RD) 0.40 2.04 1.58 1.34
Paired Trap Agreement, abs. diff., ug/dscm (RD) 0.01 0.03 0.03 0.02
Field Recovery, % ®R) 102.38 87.84 90.88 93.70
Breakthrough (unspiked), % (B) 0.48 1.20 0.14 --
Pass Breakthrough Criteria (unspiked) Yes Yes Yes --
Breakthrough (spiked), % B) 0.79 0.18 0.13 --
Pass Breakthrough Criteria (spiked) Yes Yes Yes --
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Field Data

tion: Billerud E b

Inc. - E: ba, MI

Source: Boiler 11 (EU11B68)

Project No.: AST-2024-3909

Run No. 1 Unspiked 1 Spiked
Date 9/1224 9/12/24
Status Valid Valid
Start Time 9:40 9:40
End Time 10:53 10:53
Run Time (6), min 60 60
Meter ID HG-220-2071-A HG-220-2071-B
Meter Correction Factor ) 0.9923 0.9994
|Trap No. OL741614 OL728167
Pre Post Pre Post
Vacuum, in. Hg (pre/post) 15.0 15.0 15.0 15.0
Leak Check, L (pre/post) 0.000 0.000 0.000 0.000
Flow Rate Setting, Ipm 0.6 0.6
Meter Volume, L
Time
0 0.000 0.000
5 3.064 3.105
10 6.115 6.059
15 9.095 9.115
20 12.026 12.112
25 15.000 15.079
30 18.221 18.301
35 21.127 21.235
40 24.002 24.094
45 27226 27.362
50 30.052 30.106
55 33.119 33.201
60 36.057 36.134
Total Meter Volume, L. (Vm) 36.057 36.134
Temperatures, °F
Time Meter Stack Trap Meter Stack Trap |
0 61 421 285 61 421 285
5 61 421 285 61 421 285
10 61 421 285 61 421 285
15 61 421 285 61 421 285
20 61 421 285 61 421 285
25 61 421 285 61 421 285
30 61 421 285 61 421 285
35 61 421 285 61 421 285
40 61 421 285 61 421 285
45 61 421 285 61 421 285
50 61 421 285 61 421 285
55 61 421 285 61 421 285
60 61 421 285 61 421 285
Average Meter Temperature, °F (Tm) 61.0 61.0
Average Meter Temperature, °R (Tm) 520.7 520.7
Average Stack Temperature, °F (Ts) 421.0 421.0
Average Trap Temperature, °F (T1) 285.0 285.0
Barometric Pressure, in. Hg (Pb) 2925 29.25
Meter Pressure, in. Hg (Pm) 29.25 29.25
Standard Meter Volume, L (Vmstd) 35.448 35.778
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Field Data

Location: Billerud E ba, Inc. - E ba, MI
Source: Boiler 11 (EU11B68)
Project No.: AST-2024-3909
Run No. 2 Unspiked 2 Spiked
Date 9/12/24 9/12/24
Status Valid Valid
Start Time 11:35 11:35
End Time 12:50 12:50
Run Time (6), min 60 60
Meter ID HG-220-2071-A HG-220-2071-B
Meter Correction Factor Y) 0.9923 0.9994
Trap No. OL741522 OL728155
Pre Post Pre Post
Vacuum, in. Hg (pre/post) 15.0 15.0 15.0 15.0
Leak Check, L (pre/post) 0.000 0.000 0.000 0.000
Flow Rate Setting, lpm 0.6 0.6
Meter Volume, L
Time
0 0.000 0.000
5 3.124 3.067
10 6.035 6.156
15 9.003 9.102
20 12.135 12.259
25 15.203 15.101
30 18.534 18379
35 21.066 21.105
40 24.151 24.237
45 27.105 27.096
50 30.195 30.164
55 33.067 33.306
60 36.431 36.287
Total Meter Volume, L {(Vm) 36.431 36.287
Temperatures, °F
Time Meter Stack Trap Meter Stack Trap |
0 71 421 285 7 421 285
5 71 421 285 71 421 285
10 ! 421 285 71 421 285
15 71 421 285 71 421 285
20 71 421 285 71 421 285
25 71 421 285 71 421 285
30 71 421 285 71 421 285
35 ! 421 285 71 421 285
40 71 421 285 71 421 285
45 71 421 285 71 421 285
50 71 421 285 71 421 285
55 71 421 285 71 421 285
60 71 421 285 71 421 285
Average Meter Temperature, °F (Tm) 71.0 71.0
Average Meter Temperature, °R (Tm) 530.7 530.7
Average Stack Temperature, °F (Ts) 421.0 421.0
Average Trap Temperature, °F (T7) 2850 2850
Barometric Pressure, in. Hg (Pb) 29.25 2925
Meter Pressure, in. Hg (Pm) 29.25 29.25
Standard Meter Volume, L (Vmstd) 35.141 35.253
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Location: Billerud E ba, Inc. - Escanaba, MI

Field Data

Source: Boiler 11 (EU11B68)

Project No.: AST-2024-3909

Run No. 3 Unspiked 3 Spiked
Date 9/12/24 9/12/24
Status Valid Valid
Start Time 13:10 13:10
End Time 14:22 14:22
Run Time (6), min 60 60
Meter ID HG-220-2071-A HG-220-2071-B
Meter Correction Factor ) 0.9923 0.9994
|Trap No. OL741632 OL728153
Pre Post Pre Post
Vacuum, in. Hg (pre/post) 15.0 15.0 15.0 15.0
Leak Check, L (pre/post) 0.000 0.000 0.000 0.000
Flow Rate Setting, Ipm 0.6 0.6
Meter Volume, L
Time
0 0.000 0.000
5 3.015 3.095
10 6.097 6.154
15 9.115 9.062
20 12,187 12.239
25 15.139 15.099
30 18.288 18.301
35 21.086 21.294
40 24.195 24263
45 27.121 27.193
50 30.066 30.154
55 33.248 32.198
60 36.241 36.307
Total Meter Volume, L. (Vm) 36.241 36.307
Temperatures, °F
Time Meter Stack Trap Meter Stack Trap |
0 75 412 285 75 412 285
5 75 412 285 75 412 285
10 75 412 285 75 412 285
15 75 412 285 75 412 285
20 75 412 285 75 412 285
25 75 412 285 75 412 285
30 75 412 285 75 412 285
35 75 412 285 5 412 285
40 75 412 285 5 412 285
45 75 412 285 5 412 285
50 75 412 285 75 412 285
55 75 412 285 75 412 285
60 75 412 285 75 412 285
Average Meter Temperature, °F (Tm) 75.0 75.0
Average Meter Temperature, °R (Tm) 534.7 5347
Average Stack Temperature, °F (Ts) 412.0 412.0
Average Trap Temperature, °F (T7) 285.0 285.0
Barometric Pressure, in. Hg (Pb) 29.25 29.25
Meter Pressure, in. Hg (Pm) 29.25 29.25
|Standard Meter Volume, L {(Vmstd) 34.696 35.008
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Emission Calculations

Location Billerud Escanaba, Inc. - Escanaba, MI

Source Boiler 11 (EU11B68)

Project No. AST-2024-3909

Parameter PM, HCl Methods 5-26A

Run Number Run 1 Run 2 Run 3 Average
Date 9/12/24 9/12/24 9/12/24 -
Start Time 9:40 11:35 13:10 -
Stop Time 10:53 12:50 14:22 -
Run Time, min (0) 60.0 60.0 60.0 60.0
INPUT DATA
Heat Input, MMBtu/hr (HD) 693 707 693 698
Fuel Factor (02 dry), dscf/MMBtu (Fd) 9,126 9,118 9,131 9,125
Barometric Pressure, in. Hg (Pb) 29.40 29.40 29.40 29.40
Meter Correction Factor Y) 0.987 0.987 0.987 --
Orifice Calibration Value (AH @) 1.768 1.768 1.768 -
Meter Volume, ft’ (Vm) 47.665 49.912 50.890 49.489
Meter Temperature, °F (Tm) 70.2 70.8 72.3 71.1
Meter Temperature, °R (Tm) 529.8 530.5 532.0 530.8
Meter Orifice Pressure, in. WC (AH) 1.875 2.100 2.158 2.044
Volume H,O Collected, mL (Vic) 228.9 245.3 251.0 241.7
Nozzle Diameter, in (Dn) 0.360 0.360 0.360 0.360
Area of Nozzle, ft? (An) 0.0007 0.0007 0.0007 0.0007
Filterable PM Mass, mg ' (Mn) 6.8 9.8 6.1 7.6
Filterable PM Mass, g (Mn) 0.0068 0.0098 0.0061 0.0076
Hydrogen Chloride Mass, ug Muc) 61.4 53.0 58.6 57.7
Hydrogen Chloride Mass, mg Mpye) 0.0614 0.0530 0.0586 0.0577
ISOKINETIC DATA
Standard Meter Volume, ft’ (Vmstd) 46.254 48.401 49.218 47.958
Standard Water Volume, ft’ (Vwstd) 10.795 11.568 11.837 11.400
Moisture Fraction Measured (BWSmsd) 0.189 0.193 0.194 0.192
Moisture Fraction @ Saturation (BWSsat) 20.048 15.022 21.256 18.776
Moisture Fraction (BWS) 0.189 0.193 0.194 0.192
Meter Pressure, in Hg (Pm) 29.54 29.55 29.56 29.55
Volume at Nozzle, ft’ (Vn) 96.989 98.894 104.456 100.11
Isokinetic Sampling Rate, (%) 4y 104.1 104.0 104.0 104.0
DGM Calibration Check Value, (+/- 5%) (Yq0) 2.9 24 20 2.5
EMISSION CALCULATIONS
Filterable PM Concentration, grain/dscf (o8] 0.0023 0.0031 0.0019 0.0024
Filterable PM Emission Rate, 1b/hr (PMR) 292 4.20 2.62 3.25
Filterable PM Emission Factor, Ilb/MMBtu (HI) (EFpn) 0.0042 0.0059 0.0038 0.0046
Filterable PM Emission Factor, Ib/MMBtu (O2) (EFpM 020) 0.0038 0.0052 0.0032 0.0041
Hydrogen Chloride Concentration, mg/dscm (Cue) 0.047 0.039 0.042 0.043
Hydrogen Chloride Concentration, ppmvd (Cucip) 0.031 0.025 0.028 0.028
Hydrogen Chloride Mass, 1b (ERycy) 1.4E-07 1.2E-07 1.3E-07 1.27E-07
Hydrogen Chloride Emission Rate, Ib/hr (ERyq) 0.026 0.023 0.025 0.025
Hydrogen Chloride Emission Factor, Ib/MMBtu (HI) (EFuq) 3.80E-05 3.22E-05 3.63E-05 3.55E-05
Hydrogen Chloride Emission Factor, 1b/MMBtu (02) (EFyq 020) 3.39E-05 2.84E-05 3.05E-05 3.09E-05

*The italicized value indicates that results were above the method detection limit (MDL) and below the limit of quantification (LOQ) and “J-Flagged®. The
analyte was positively identified, but the value is considered an estimate. The estimated value was used for calculations purposes.

*The underlined values indicate that laboratory data was reported as below detection limit; therefore, the reportable detection limit was used in emission
calculations.
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Location Billerud Escanaba, Inc. - Escanaba, MI
Source Boiler 11 (EU11B68)
Project No. AST-2024-3909
Parameter PM, HC1 Methods 5-26A

Run Number Run 1 Run 2 Run 3 Average
Date 9/12/24 9/12/24 9/12/24 --
Start Time 9:40 11:35 13:10 -
Stop Time 10:53 12:50 14:22 --
Run Time, min 60.0 60.0 60.0 60.0
VELOCITY HEAD, in. WC
Point 1 0.18 0.14 0.25 0.19
Point 2 0.29 0.21 031 0.27
Point 3 0.27 0.18 0.31 0.25
Point 4 0.26 0.27 0.25 0.26
Point 5 0.27 0.35 0.32 0.31
Point 6 0.31 0.32 0.33 0.32
Point 7 0.24 0.25 0.24 0.24
Point 8 0.25 0.33 0.26 0.28
Point 9 0.25 0.34 0.27 0.29
Point 10 0.17 0.19 0.29 0.22
Point 11 0.22 0.28 025 0.25
Point 12 0.21 0.30 0.27 0.26
CALCULATED DATA
Square Root of AP, (in. WC)'* (AP) 0.492 0.509 0.528 0.509
Pitot Tube Coefficient (Cp) 0.840 0.840 0.840 0.840
Barometric Pressure, in. Hg (Pb) 29.40 29.40 29:40 29.40
Static Pressure, in. WC ®Pg) -0.63 -0.63 -0.63 -0.63
Stack Pressure, in. Hg (Ps) 29.35 29.35 29.35 29.35
Stack Cross-sectional Area, ft* (As) 143.14 143.14 143.14 143.14
Stack Temperature, °F (Ts) 420.8 394.3 426.3 413.8
Stack Temperature, °R (Ts) 880.4 854.0 886.0 873.5
Moisture Fraction Measured (BWSmsd) 0.189 0.193 0.194 0.192
Moisture Fraction @ Saturation (BWSsat) 20.048 15.022 21.256 18.776
Moisture Fraction (BWS) 0.189 0.193 0.194 0.192
O, Concentration, % 0y 442 4.68 4.5 4.53
CO, Concentration, % (COy) 12.39 12.16 12.38 12.31
N, Concentration, % (N,) 83.19 83.16 83.12 83.16
Excess Air, % (EA) 25.20 27.09 25.80 26.03
Molecular Weight, Ib/Ib-mole (dry) (Md) 30.16 30.13 30.16 30.15
Molecular Weight, Ib/Ib-mole (wet) (Ms) 27.86 27.80 27.81 27.82
Velocity, ft/sec (Vs) 36.6 374 39.5 37.8
VOLUMETRIC FLOW RATE
At Stack Conditions, acfm (Qa) 314,525 320,955 339,022 324,834
At Standard Conditions, scfm (Qsw) 184,938 194,557 198,087 192,527
At Standard Conditions, dscfim (Qs) 149,944 157,026 159,682 155,551

Page 39 of 156



=
Alllance

TECHNICAL GROUP

Location Billerud Escanaba, Inc. - Escanaba, MI

Method 1 Data

Source Boiler 11 (EU11B68)

Project No. AST-2024-3909

Disturbance

Upstream
Disturbance

Date: 09/09/24
Stack Paramcters ]
Duct Oricntation:  Vertical 8 30 1;'5 20
Duct Design: _ Circular Stiigher Numbor is for panmaneE
Distance from Far Wall to Outside of Port: 23700 in Rectangulor Stacks or Ducts *
——— = WZATURC WENT b
Nipplc Length: 75.00 in e
Diameter: 162.00 in [
Cross Scctional Area of Du 143.14 £ -
No. of Test Port: 4 24 ot 25 "points ,szmmm
Distance A: 1500  ft
Distance A Duct Diameters: 1.1 (must be > 0.5) 16 points  S13¢k Diomolor > 0.61 m (R4 in) "
Distance B: 1250 1t N 12 pointa
Distance B Duct Diamete 93 (mustbe>2) e o 2 St [ Boro0 dies
Minimum Number of Traverse Points: 12 Gontracton, o
Actual Number of Traverse Poin! 12 Stack Diamaoter = 0.30 10 0.81 m (12 - 24 in.)
Number of Readings per Point: 1 L L L . 1 . +
Measurer (Initial and Datc): DHH 9/9/24 2 3 4 8 e 4 8 9
Reviewer (Initial and Datc): JIB 9/9/24
CIRCULAR DUCT
LOCATION OF TRAVERSE POINTS ] . Distance Distance
Number of traverse points on a diameter ’l'ra\'zrse .A of from inside frf)m
Point Diameter outside of
2 3 1 5 3 7 ] 9 10 11 12 wall port
1 14.6 - 6.7 — 4.4 - 32 - 26 - 2.1 1 4.4 7.13 82 1/8
2 85.4 - 25.0 - 14.6 - 105 - 82 - 6.7 2 14.6 23.65 98 /8
3 - - 75.0 - 296 - 19.4 - 14.6 - 118 3 296 4795 | 1221516
4 - - 933 - 70.4 - 323 - 226 - 17.7 4 - - -
5 - - - - 85.4 - 67.7 - 342 - 25.0 H - - -
6 - - - - 95.6 - 80.6 - 65.8 - 356 6 - - -
7 - - - - - - 89.5 - 774 - 64.4 7 - - -
8 - - - - - - 96.8 - 85.4 - 75.0 8 - - -
9 - - - - - - - - 91.8 - 823 9 - - -
10 - - - - - - - - 97.4 - 882 10 - - -
11 - - - - - - - - - - 933 u - - -
12 - - - - - - - - - - 97.9 12 - - -
*Percent of stack diameter from inside wall to traverse point.
Stack Diagram
A= 1501t
B=125ft
Diameter ==162 in.
Cross Sectional Area
Downstream
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