NH

()

NTH Consultants, Ltd. 608 5. Washington Avenue
Lansing, MI 48933

Infrastructure Engineering 517.484.6900
and Environmental Services 517.485.8323 Fax
Mr. David Riddle April 24, 2008
Senior Environmental Engineer NTH Project No. 16-060504

Michigan Dept. of Environmental Quality
AQD - Thermal Process Unit

P.O. Box 30260

Lansing, MI 48909

RE: Clean Air Act — Section 112(g) Applicability Review
Northern Michigan University

Dear Mr. Riddle:

Northern Michigan University (NMU) has taken an inventory of existing equipment in order to
determine whether the campus would be a major source of hazardous air pollutants (HAP) as a
result of constructing and installing the new CFB boiler at the Ripley Heating Plant. A total of 34
miscellaneous natural gas-fired boilers were found in their inventory. These boilers range in size
from less than 1 MMBtu/hr to 70 MMBtu/hr. Further, nine natural gas and 5 diesel-fired
emergency generators were found.

NTH has calculated the potential HAP emissions for all known equipment owned and operated
by NMU and on-site at the Marquette, MI campus. We have determined that NMU is not
currently an existing major source for HAPs and will not become a major source for HAPs with
the installation of the new CFB boiler. Therefore, NMU is not subject to Section 112(g) of the
Clean Air Act (CAA) for a case-by-case determination for maximum achievable control
technology (MACT).

I am including an updated spreadsheet that shows the maximum HAP emissions for the new CFB
boiler as well as a listing of the additional equipment found at the campus and a spreadsheet
showing the emissions of HAPs from this additional equipment. Should you have any questions
regarding the information presented, please do not hesitate to contact me.

Sincerely,

cc: Mr. Mike Hellman, Northern Michigan University
Mr. Steve Yambor, C&B|HDR, Inc.
Mr. Randy Russell, C&B|HDR, Inc.

Enclosures
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Northern Michigan University Information For

Existing Equipment
Natural Gas-frired Euel Size Heat Input
__ Emergency Generators = (kW) | (MMBtu/hr) |
PEIF Natural Gas 75 0.26
University Center Natural Gas 20 0.07
Berry Events Center Natural Gas 114 0.39
Van Antwerp Natural Gas 130 0.44
LRC Natural Gas 130 0.44
Meyland Hall Natural Gas 50 0.17
Hedgcock - Student Services Natural Gas 180 0.61
West Science Natural Gas 450 1.54
Woodland Apartments Natural Gas 80 0.27
Total Natural Gas Heat Input (MMBtu/hr) 4.20
Diesel-frired Fuel Size Size
Emergency Generators (kW) (hp)
Superior Dome Diesel 300 402
Jacobetti Center Diesel 140 188
Art & Design Diesel 300 402
Total hp of Diesel-fired up to 600 hp 992
Ripley Heating Plant Diesel 600 685
NSF Diesel 450 603
Total hp of Diesel-fired >600 hp 1288
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HAP Emission Estimates

Northern Michigan University
for Existing Equipment

|
Boiler Size | Units
|
| Ripley Heating Plant (as natural gas-fired) 166 | MMBtu/hr
| 34 Miscellaneous Boilers 173 | MMBtu/hr
| Nat. Gas. Emergency Gens (total) 4.20 | MMBtu/hr
_ Total hp of Diesel-fired up to 600 hp 992 | hp
Total hp of Diesel-fired >600 hp 1288 hp
Natural Gas-fired Boilers Diesel-fired Emergency Generators Diesel-fired Emergency Generators Natural Gas-fired Emergency Generators
. Ripley Heating Plant 34 Misc. Boilers >600 hp up to 600 hp (2-stroke Lean Burn)
S mpenEe Emisslon oo Emission Rates Emisslon Rates Emission Factors Emission Rates Emission Factors Emission Rates Emission Factors Emission Rates
Value | Units | Basis (b/hy | (tpy) (bthr) | (tpy) Value | Units | Basis tb/hr) 2 Value | Units | Basis (bhn® | (tpy) Value | Units | Basis (Ibthr) | (tpy)

Hazardous Air Pollutants = I N

2 50E.05 | MVBIY | AP42 | 227604 | 9.96E-04 | | 7.67E.04 | b/MMBW | AP-42 | 5.33E03 | 2.33-02 | | 7.76E-03 | b/MMBtu | AP-42 | 3.26E-02 | 1.43E-01

Acetaldehyde a =T - el

Acrolein =]t L =T o A ) ~ 1| 7.88E-06 | Ib/MMBtu | AP-42 7.41E-05 | 3.11E-04 9.25E-05 | Ib/MMBtu AP-42 6.43E-04 | 2.81E-03 7.78E-03 | Ib/MMBtu | AP-42 3.26E-02 | 1.43E-01
Arsenic 1.96E-07 | Ib/MMBtu | AP-42 3.25E-05 | 1.43E-04 | 3.39E-05 | 1.49E-04 o[ I E T sl il | : g ; s i

Benzene 2.06E-06 | Ib/MMBtu | AP-42 3.42E-04 | 1.50E-03 | 3.56E-04 | 1.56E-03 7.76E-04 | Ib/MMBtu | AP-42 | 7.00E-03 | 3.07E-02 9.33E-04 | Ib/MMBtu | AP-42 | 6.48E-03 | 2.84E-02 1.94E-03 | Ib/MMBtu | AP-42 | 8.14E-03 | 3.57E-02
Beryllium 1.18E-08 | Ib/MMBlu | AP-42 1.95E-06 | 8.55E6-06 | 2.04E-06 | 8.91E-06 R [ @ A S| [T I Bl e f 1

1.3 - Butadiene : CEa = ] 7 | =5 T 3.91E-05 | Ib/MMBtu AP-42 2.72E-04 | 1.19E-03 8.20E-04 | [b/MMBtu AP-42 3.44E-03 | 1.51E-02
Carbon tetrachloride . e Swaica b 11 1 3 R | =S s | S ot 6.07E-05 | Ib/MMBtu | AP-42 | 2.55E-04 | 1.12E-03
Chlorobenzene fo= == Sy = | = N 1 ] i =g O TS 0 TS 4.44E-05 | Ib/MMBtu | AP-42 | 1.86E-04 | 8.16E-04
S ‘ S | == ] ) ‘ | = ' Loy 471E-05 | Ib/MMBtu | AP-42 | 1.98E-04 | 8.66E-04

Chloroform P N S [y =Ea s e — o | —— i _— LA WERS =, f || e I = Pl T
Chromium, total 1.37E-06 | IbiMMBtu | AP-42 2.28E-04 | 9.98E-04 | 2.37E-04 | 1.04E-03 | | ] | | P ]| [ e | | 1 TR s
Cobalt 8.24E-08 | Ib/MMBtu | AP-42 1.37E-05 | 599605 | 1.42E05 | 624605 | | | | = el = S| (RESRI [
1,4-Dichlorobenzene 1.18E.06 | b/MMBu | AP-a2 | 1.95E-04 | 855604 | 2.04E04 | 891E04 || | | {m=c, BT | EEE R [ i = e (N
1,1-Dichloroethane (Ethylidene dichloride) = e [ | i Sl B e = Lo ) BT ] ] - )1 391605 | Ib/MMBtU | AP-42 1.64E-04 | 7.19E-04

1,2-Dichloroethane (Ethylene dichloride) e T I o bl —_ N Lo | = ) R =1 = ) 4.22E-05 | Ib/MMBtu AP-42 1.77E-04 | 7.76E-04
1,2-Dichloropropane (Propylene dichloride) : = Bl _ =] 3 PR 1 I - 1} E re 1.0 £ Cumiisili=er X jints . N} " 4.46E-05 | Ib/MMBiu AP-42 1.87E-04 | 8.20E-04
‘ ‘ ] | SIS me Al ] } =) =N i ‘ 1 4.38E-05 | Ib/MMBtu | AP-42 1.84E-04 | 8.05E-04

1,3-Dichloropropene i | = S ST S s Y o
1.08E-04 | Ib/MMBtu AP-42 4.53E-04 | 1.98E-03

Ethylbenzene | R _ral o s | S | | L [ o =" = lmm] e d
Ethylene dibromide (Dibromoethane) [ | | I | [y e i ) [N F IS S | (et | | = g 7.34E-05 | Ib/MMBtu | AP-42 3.08E-04 | 1.35E-03
Formaldehyde 7.35E-05 | Ib/MMBtu | AP-42 1.22E-02 | 5.35E-02 | 1.27E-02 | 5.57E-02 7.12E-04 | 3.12E-03 1.18E-03 | Ib/MMBtu | AP-42 8.20E-03 | 3.59E-02 5.52E-02 | Ib/MMBtu | AP-42 2.32E-01 | 1.01E+00
Hexane 1.76E-03 | Ib/MMBtu AP-42 2.93E-01 | 1.28E+00 | 3.05E-01 | 1.34E+00 | | | . | ol SRR | ‘ | B T [N e 4.45E-04 | Ib/MMBtu AP-42 1.87E-03 | 8.18E-03
Lead 4.90E-07 | Ib/MMBtu AP-42 8.14E-05 | 3.56E-04 | 8.48E-05 | 3.71E04 { f | Y = | I T ‘ T | = e i | e

Manganese 3.73E-07 | Ib/MMBtu AP-42 6.18E-05 | 2.71E-04 | 6.45E-05 | 2.82E-04 Jf | e[ | Capiine 1] e N s ] B | W el 1B s e e = |

Mercury 2.55E-07 | Io/MMBtu AP-42 4.23E-05 | 1.85E-04 | 4.41E-05 | 1.93E-04 ol A ot = e A s 3 e S == A= R

Methanol ‘ o | Rl B ey | e i | 11 | == o O ] PRt | omar=s | [Eam || 2.48E-03 | I/MMBtu |  AP-42 1.04E-02 | 4.56E-02
Methyl chloride (Chloromethane) al | ool 1 | [ L] [ —— ] T i T T = ] 1.47E-04 | Ib/MMBtu | AP-42 6.17E-04 | 2.70E-03
Nickel 2.06E-06 | Ib/MMBtu AP-42 3.42E-04 | 1.50E-03 | 368E-04 | 1.56E-03 | | . [ECEENS [ o [ ) S e [ B - il Sk [ i - ]

Phenol B =y == [ = o] T ] i | ‘ B ke T Bl 7™ e ] T 4.21E-05 | Ib/MMBtu AP-42 1.77E-04 | 7.74E-04
Selenium 2.35E-08 | Ib/MMBtu AP-42 3.91E-06 | 1.71E-05 | 4.07E-06 | 1.78E-05 D T I e P R 51 Imeme ] o] T LY [CRSS

Styrene 3 Rl e vl Hom D= =2 = V| iR M T P F ]| 54805 | b/MMBtu | AP-42 2.30E-04 | 1.01E-03

1,1,2-Trichloroethane = = N i N R e o O || 5.276-05 | Ib/MmBtu | AP-42 | 2.21E-04 | 9.69E-04

1.1,2,2-Tetrachioroethane , 1 . | T ‘ =53 1 =] 6.63E-05 | Ib/MMBtu | AP-42 | 2.78E-04 | 1.22E-03

Toluene 3.33E-06 | Ib/MMBlu | AP-42 | 5.53E-04 | 2.42E-03 | 5.77E-04 | 2.53E-03 281E-04 | Ib/MMBu | AP-42 | 2.53E-03 | 1.11E-02 4.09E-04 | Ib/MMBtu | AP-42 | 2.84E-03 | 1.24E-02 9.63E-04 | Ib/MMBtu | AP-42 | 4.04E-03 | 1.77E-02
2,2,4-Trimethylpentane e h L = = T R et S| [ 1 ) " = smao || 8.46E-04 | Ib/MMBtu | AP-42 3.55E-03 | 1.55E-02
Vinyl Chloride MBI 1 =R 5 = g SN Sl I o=k 1 T TR || 2.47E-05 | b/mMmBlU [ AP-42 1.04E-04 | 4.54E-04
Xylenes e A L e e | 1 = 1| 193604 | Ib/MMB | AP-42 1.74E-03 | 7.62E-03 2.85E-04 | Ib/MMBtu | AP-42 1.98E-03 | 8.67E-03 2.68E-04 | Ib/MMBtu | AP-42 1.12E-03 | 4.93E-03
2-Methylnaphthalene 2.35E-08 | Ib/MMBtu | AP-42 3.91E-06 | 1.71E-05 | 4.076-06 | 1.78E-05 | | oo, R Al ‘ B ol D= hee ) | s 2.14E-05 | Ib/MMBtu | AP-42 8.98E-05 | 3.93E-04
3-Methylcholanthrene 1.76E-09 | Ib/MMBtu AP-42 2.93E-07 | 1.28E-06 | 3.05E-07 | 1.34E-06 | § — ] - | ‘ s | o Ll = I BN L
7,12-Dimethylbenz(a)anthracene 1.57E-08 | Ib/MMBtu | AP-42 2.60E-06 | 1.14E-05 | 2.71E-06 | 1.19E-05 e i - = N B | I S [ e W) s D [ al=
Acenaphthene 176E-09 | Ib/MMBtu | AP-42 | 2.93E-07 | 1.28E-06 | 3.05E-07 | 1.34E-08 4.68E-06 | Ib/MMBtu | AP-42 | 4.22E-05 | 1.85E-04 1.42E-06 | Ib/MMBtu | AP-42 | 9.86E-06 | 4.32E-05 1.33E-06 | Ib/MMBtu | AP-42 | 558E-06 | 2.44E-05
Acenaphthylene 1.76E-09 | Ib/MMBtu | AP-42 | 2.93E-07 | 1.28E-06 | 3.05E-07 | 1.34E-06 9.23E-06 | Ib/MMBtu | AP-42 | 8.32E-05 | 3.65E-04 5.06E-06 | Ib/MMBlu | AP-42 | 3.51E-05 | 1.54E-04 3.17E-06 | b/MMBtu | AP-42 1.33E-05 | 5.83E-05
Anthracene 2.35E-09 | Ib/MMBtu | AP-42 | 3.91E-07 | 1.71E-06 | 4.07E-07 | 1.78E-06 1.23E-06 | Ib/MMBtu | AP-42 1.11E-05 | 4.86E-05 1.87E-06 | (b/MMBtu | AP-42 1.30E-05 | 5.69E-05 7.18E-07 | Ib/MMBtu | AP-42 | 3.01E-06 | 1.32E-05
Benzo(a)anthracene 1.76E-09 | Ib/MMBtu | .AP-42 | 2.93E-07 | 1.28E-06 | 3.05E-07 | 1.34E-06 6.22E-07 | Ib/MMBtu | AP-42 | 5.61E-06 | 2.46E-05 1.68E-06 | Ib/MMBtu | AP-42 1,17€-05 | 5.11E-05 3.36E-07 | Ib/MMBtu | AP-42 1.41E-06 | 6.17E-06
Benzo(a)pyrene 1.18E-09 | b/MMBtu | AP-42 1.95E-07 | 8.55E-07 | 2.04E-07 | 8.91E-07 2.57E-07 | Ib/MMBtu | AP-42 | 2.32E-06 | 1.02E-05 1.88E-07 | Ib/MMBtu | AP-42 1.31E-06 | 5.72E-06 5.68E-09 | Ib/MMBtu | AP-42 | 2.38E-08 | 1.04E-07
Benzo(b)fluoranthene 1.76E-09 | Ib/MMBu | AP-42 | 2.93E-07 | 1.28E-06 | 3.05E-07 | 1.34E-06 1.11E-06 | Ib/MMBtu | AP-42 1.00E-05 | 4.38E-05 9.91E-08 | Ib/MMBtu | AP-42 | 6.88E-07 | 3.02E-06 8.51E-09 | Ib/MMBtu | AP-42 | 3.57E-08 | 1.56E-07
Benzo(e)pyrene | TATISha i ok o | = ] L B e ] A R e | B 2.34E-08 | Ib/MMBtu | AP-42 | 9.82E-08 | 4.30E-07
Benzo(g,h,i)perylene 1.18E-09 | Ib/MMBtu | AP-42 1.95E-07 | 8.55E-07 | 2.04E-07 | 8.91E-07 5.56E-07 | Ib/MMBtu | AP-42 | 5.01E-06 | 2.20E-05 4.89E-07 | lo/imMBtu | AP-42 | 3.40E-06 | 1.49E-05 2.48E-08 | Ib/MMBtu | AP-42 1.04E-07 | 4.56E-07
Benzo(k)fluoranthene 1.76E-09 | b/MMBtu | AP-42 | 2.93E-07 | 1.28E-06 | 3.05E-07 | 1.34E-06 2.18E-07 | Ib/MMBtu | AP-42 1.97E-06 | 8.61E-06 1,55E-07 | Ib/MMBtu | AP-42 1.08E-06 | 4.72E-06 4.26E-09 | Ib/MMBtu |  AP-42 1.79E-08 | 7.83E-08
Bipheny! * b = o | =i B | - e LS [ =i {55 =17 3 e , 1 =t = ‘ || 3.95E-06 | b/MMBtu | AP-42 [ 1.66E-05 | 7.26E-05
Chrysene 1.76E-09 | b/MMBtu | AP-42 | 2.93E-07 | 1.28E-06 | 3.05E-07 | 1.34E-06 1.53E-06 | Ib/MMBtu | AP-42 1.38E-05 | 6.04E-05 3.53E-07 | Ib/MMBtu | AP-42 | 2.45E-06 | 1.07E-05 6.72E-07 | Ib/MMBtu | AP-42 | 2.82E-06 | 1.23E-05
N+

N ;
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Northern Michigan University

HAP Emission Estimates

for Existing Equipment

T
Boiler Size ‘ Units
| Ripley Heating Plant (as natural gas-fired) 166 . MMBtu/hr
| 34 Miscellaneous Boilers 173 _i_MMBtu/hr
Nat. Gas. Emergency Gens (total) 420 | MMBtuhr
Total hp of Diesel-fired up to 600 hp 992 |  hp
Total hp of Diesel-fired >600 hp 1288 | hp
Natural Gas-fired Boilers Diesel-fired Emergency Generators Diesel-fired Emergency Generators Natural Gas-fired Emergency Generators
Compound Emission Factors Ripley Heating Plant 34 Misc. Bollers >600 hp up to 600 hp (2-stroke Lean Burn)
Emission Rates Emission Rates Emission Factors Emission Rates Emission Factors Emission Rates Emisslon Factors Emission Rates
Value Units Basis (Ib/hr) (tpy) {Ib/hr) {tpy) Value Units Basis (Ib/hr) 4 {tpy) Value Units Basis (Ib/hr) 2 {tpy) Value Units Basis (Ib/hr) {tpy)
Dibenzo(a,h)anthracene 1.18E-09 | Ib/MMBtu AP-42 1.95E-07 | 8.55E-07 { 2.04E-07 | 8.91E-07 3.46E-07 | Ib/MMBtu AP-42 3.12E-06 | 1.37E-05 5.83E-07 | Ib/MMBtu AP-42 4.05E-06 | 1.77E-05 ; EE Ol ]
Fluoranthene 2.94E-09 | Ib/MMBtu AP-42 4.88E-07 | 2.14E-06 | 5.09E-07 | 2.23E-06 4.03E-06 | Ib/MMBtu AP-42 3.63E-05 | 1.59E-04 7.61E-06 | Ib/MMBtu AP-42 5.29E-05 | 2.32E-04 3.61E-07 | Ib/MMBtu AP-42 151E-06 | 6.63E-06
Fluorene 2.75E-09 | Ib/IMMBtu AP-42 4.56E-07 | 2.00E-06 | 4.75E-07 | 2.08E-06 1.28E-05 | Ib/MMBtu AP-42 1.15E-04 | 5.06E-04 2.92E-05 | Ib/MMBtu AP-42 2.03E-04 | 8.88E-04 1.69E-06 | Ib/MMBtu AP-42 7.09E-06 | 3.11E-05
Indeno(1,2,3,c,d)pyrene 1.76E-09 | Ib/MMBtu AP-42 2.93E-07 | 1.28E-06 | 3.05E-07 | 1.34E-06 4.14E-07 | Ib/MMBtu AP-42 3.73E-06 | 1.64E-05 3.75E-07 | Ib/MMBtu AP-42 2.60E-06 | 1.14E-05 9.93E-09 | Ib/MMBtu AP-42 4.17E-08 | 1.82E-07
Naphthalene ' 5.98E-07 | Ib/MMBtu AP-42 9.93E-05 | 4.35E-04 | 1.03E-04 | 4.53E-04 1.30E-04 | Ib/MMBtu AP-42 1.17E-03 | 5.14E-03 8.48E-05 | Ib/MMBtu AP-42 5.89E-04 | 2.58E-03 9.63E-05 | Ib/MMBtu AP-42 4.04E-04 | 1.77E-03
PAH i 'R o ‘ = 2.12E-04 | Ib/MMBtu 1.91E-03 | 8.37E-03 ' JE e m o = 1.34E-04 | Ib/MMBtu | AP-42 5.62E-04 | 2.46E-03
Phenanthrene 1.67E-08 { Ib/MMBiu AP-42 2.77E-06 | 1.21E-05 | 2.88E-06 | 1.26E-05 4.08E-05 | Ib/MMBtu AP-42 3.68E-04 | 1.61E-03 2.94E-05 | Ib/MMBtu AP-42 2.04E-04 | 8.95E-04 3.53E-06 | Ib/MMBtu AP-42 1.48E-05 | 6.49E-05
Pyrene 4.90E-09 | Ib/MMBtu AP-42 | 8.14E-07 | 3.56E-06 | 8.48E-07 | 3.71E-06 3.71E-06 | Ib/MMBtu AP-42 3.35E-05 | 1.47E-04 4.78E-06 | Ib/MMBtu AP-42 3.32E-05 | 1.45E-04 5.84E-07 | Ib/MMBtu AP-42 2.45E-06 | 1.07E-05
Total POMs ] | 114604 | 4.98E-04 | 1.18E-04 | 5.19E-04 1 ~ l'3s2kE03 | te67e02 [ I | | 147E-03 | 5.11E-03 =S ~ | 1.12E-03 | 4.93E-03
Maximum Single HAP ) T E 0.29 1.28 0.31 1.34 [’ - 0.01 0.03 . e 0.01 0.04 ] 0.23 1.01
Aggregate HAPs e | e 0.31 135 0.32 1.40 (B e | o002 0.07 ol el s 0.03 0.12 | oss 146
' These pollutants belong to the POM family as well as having their own unique HAP listing
2 From AP-42 for diesel engines, 7,000 Btu/hp-hr was used to convert from Ib/MMBtu to Ib/hp-hr Total campus-wide HAP emissions from existing equipment 4.40 tons per year
Total HAP emissions from proposed CFB boiler 14.55 tons per year
18.95 tons per year
NH
™ :
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Northern Michigan University Proposed Circulating Fluidized Bed Boiler Updated April 24, 2008
Marquette, M Potential Emissions
CFB Boiler Project

Boiler Parameters Specification
Boiler Type Clrculating Fluidized Bed|
Maximum Rated Heal Inpul, (MM biu/hr) 185
Gross Oulput (MW/hr) 10 (Approximate; normally 7)
rial i Materi Natural Gas
Material Sulfur Content Materlal Usage He?:ﬂllrl‘lpm Heating Value Tf:::l(.leghput T-rate,mrl Thr ,"ar'
) BTUmy | (BTUAR) (Ibhr) {toh) (toy) | UsageRate
MMsciihr
Coal. Bitumimous 3.50% 100.0% 185 11.800 15.678 7.84 68.669
Coal. PRB 0.60% 100.0% 185 8.500 21.765 10.88 95.329 0.1814
Natural Gas 0.00% 700.0% 185 23.200 7974 3.99 34.927
Virgin Wood 0.00% 100.0% 205 4,500 45.556 22.78 199.533
TABLE B-1. EMISSION RATES OF CRITERIA POLLUTANTS, HAPS, AND TACS FROM THE NEW BOILER ON A PER-FUEL BASIS TABLE B-2. MAXIMUM EMISSION RATES
. Coal, Bituminous Coal, PRB Natural Gas Waste Wood Maximum Emission
Compound (Aif:;:nce I _Emlssion Factors ! I Emissloq Rates - Emission Factors Emission Rates Emission Factors Emlsslo_n Rates Emission Factors Emission Rates N Compound Emission Rates Fuel Factor
Value Units | {Ibfhr) {tpy) Value Units {Ib/hr) (tpy) Value Units (Ibihr) (tpy) Value Units {Ib/hr) (tpy) {Ib/hr) {tpy) Ib/MMBtu
PM,, ' (fiterable and condensabie) i 003 | bMMBl | 56 | 243 0.03 Ib/MMBtu 5.6 243 | 0.03 1b/MMBtu 6.2 26.9 PH (fiterable and condensable) 6.15 269 |Wood 3.00E-02
S0, ' 7446095 0.475 [ bmMBL | 878 | 3845 0200 Ib/MMBtu 37.0 1621 | = 0.025 Ib/MMBtu 5.1 224 Iso. 87.80 3845 |Coal 4.75E-01
NG, T I e | tot0es0 | ot0 [ ommBu [ 185 | 810 | 010 | IbMMBu 185 81.0 010 | WMMBtu | 185 81.0 0.10 bIMMBtu | 20.5 89.8 o, | 2050 89.8  |wood 1,00E-01
630080 0.15 [ wmmew | 278 121.5 0.15 1bIMMBu 278 1215 015 | bMMBWW | 278 1215 0.17 bMMBtu | 34.9 152.6 co 34.85 1526 |Wood 1.70E-01
— T~ 7ease2t | 134E05 | mMMBW | 0002 | 0011 | 452506 | IbMMBu 0.001 0004 | |F, 5.52E-07 | bMMBtu | 1.13E-04 | 4.96E-04 Lead - 0.002 0.011__[Coal 1.34E-05
) . 0002 | bMMBlu | 045 | 197 0.003 b/MMB1u 0.63 2.74 633 | biMMsef | 115 | 50 0.02 Ib/MMBtu 4.0 17.6 voc 4.01 176 |Wood 1.96E-02
7430976 |  3.00E-06 | b/MMBtu | 5.55E-04 | 2.43E-03 | 3.00E-06 | Ib/MMBlu | 5.55E-04 243E-03 | 2.99E04 | Ib/MMscf | 5.42E-05 | 2.38E-04 | 3.00E-06 | Ib/IMMBtu | 6.15E-04 | 2.69E-03 | Mercury | e.156-04 | 2.69E-08 |Wood 3.00E-06
7647010 011 | bon 05 | 38 011 Ib/ton 1.20 5.26 | il =X HCI 1.2 526 |PRBCoal | 6.49E-03
e R 73602616 | 0.01 T ofton o1 | 05 | 00138 Ibfton 0.15 0.66 ' T - = HF 0.2 066  |PRB Coal | 8.12E-04
H,S0, (As Sulfuric Acid Mist) 7664939 6.10E-03 | bMMBW | 11 | 43 | 6.10E-03 | Ib/MMBlu 11 49 - ] T H;S0, 14 494 |Coat 6.106-03
Total DioxinFuran*® [ 1746016 T 234E12 | bMMBW | 433E-10 | 1.90E09 | 2.34E-12 | Ib/MMBlu_ | 4.33E-10 1.90E-09 o 3 ip R e 7 otal Dioxin/Furan 433610 | 1.90E-09 |Coal 2.34E-12
Metals | | Metals
Antimony * 7440360 9.09E-06 | Ib/MMBiu | 1.68E-03 | 7.36E-03 | 9.09E-06 Ib/MMBtu 1.68E-03 736603 | 9.09E-08 | Ib/MMBtu | 1.86E-05 | B.16E-05 Antimany 1.68E-03 | 7.36E-03 [Coal 9.09E-06
asenict | | 7440382 767E-07 | b/MMBlu | 1.42E-04 | 6.22E-04 | 7.67E07 | Ib/MMBtu | 1.42E-04 622604 | 2.30E-04 | Ib/MMscf | 4.17E-05 | 1.83E-04 | 253E-07 | (b/MMBtu | 5.19E05 | 2.27E-04 Arsenic 142E-04 | 6.22E-04 |Coal 7.67E-07
Barum — T | 7440303 I = = s el i = 5.06E-03 | Ib/MMscf | 9.18E-04 | 4.02E-03 | 1.96E-06 | Ib/MMBtu | 4.01E-04 | 1.76E-03 9.18E-04 | 4.02E-03 |NatGas 4.96E-06
|e'e:;}iﬁnf - T T ra40417 2.00E-08 b/MMBlu | 3.70E06 | 1.62E-05 | 2.00E-08 | I/MMBlu | 3.70E-06 162605 | 1.38E-05 | Ib/MMscf | 2.50E-08 | 1.10E-05 | 1.27E-08 | (b/MMB | 2.59E-06 | 1.14E-05 [eenytiium 370E-06 | 1.62E-05 |Coal 2.00E-08
Cadmium® i |7 7440439 9.59E-08 bMMBlY | 1.77€-05 | 7.77E-06 | 9.59E-08 1b/MMB1Y 1.77E-05 7.77E-05 | 1.27E-03 | Ib/MMscf | 2.29E-04 | 1.00E-03 | 4.72E-08 | b/MMBlu | 9.67E-06 | 423E-05 Cadmium 2.296-04 { 1.00E-03 |NatGas 1.24E-06
[chromium, total ** B 7440473 | 120506 | BMMBW | 221E-04 | 9.69E-04 | 120E06 | IbMMBI | 221E-04 969E-04 | 161E-D3 | IbMMse | 292604 | 128E-03 | 242605 | bMMBlu | 4.95E-03 | 2.17E-02 [Chromium, total ~ | asse03 ] 247E02 |wood 2.42E-05
Chromium. hexavalent * 18540299 359E-07 | bMMBlu | 6.64E-05 | 2.91E-04 | 3.59E-07 | IbMMBlu | 6.64E-05 | 2.91E-04 | 4b3E06 | /MMBlWL | 8.25E-04 | 3.61E-03 Chromium. hexavalent B25E-04 | 3.61E-03 |Wood 4.03E-06
Chromium. trivalent * 7 16065831 |  B.37E07 | b/MMBlu | 1.55E-04 | 6.76E-04 | B37E-07 | Ib/MMBlu | 155E-04 | 6.78E-04 I " [ Chromium. trivalent | 155604 | 6.78E-04 |Coal 8.37E-07
covat ] I 7440484 | 145604 | Ibfon | 9.01E-04 | 3.95E-03 | 1.15E-04 Ibiton 1.256-03 5.48E-03 | 7.48E-08 | b/MMBIW | 1.53E-05 | 6.71E-05 Cobat 1256-03 | 5.48E-03 |PRBCoal | 6.76E-06
Copper 7440508 | e i ] | 564607 | IbMMB | 1.16E-04 | 5.06E-04 | Copper 1.16E-04 | 5.06E-04 |Wood 5.64E-07
ron 7439896 ] T ] | 114505 | bMMBtu | 2.33E-03 | 1.02E-02 Iron 2.33E03 | 1.02E-02 [Wood 1.14E-05
Magnesium 7439954 1.27E-02 Cbfton | 9.92E-02 | 4.34E-01 | 1.27E-02 Ib/ton 1.38E-01 6.03E-01 = B Magnesum 1.38E-01 | 6.03E-01 |PRBCoal | 7.44E-04
Manganese * 7439965 5 30E-06 bMMBl | 172E-03 | T.BAED3 | 9.30E-06 | [bMMBI | 172603 | 7.64E-03 | 4.37E-04 | Ib/MMsci | 7.93E-05 | 347E-04 | 184E-05 | Ib/MMBtu | 3.77E-03 | 1.65E-02 Manganese 377603 | 1.656-02 |Wood 1.84E-05
Molybdenum 7439987 : = N 1.27E-03 | IbMMscf | 2.28E-04 | 1.00E-03 | 242E-08 | b/MMBtu | 4.95E-06 | 2.17E-05 Molybdenum 2.29E-04 | 1.00E-03 |NatGas 1.24E-06
INicke! * i | 7440020 1.67E-06 bMMBIU | 209E-04 | 135E-03 | 167E-06 | BMMB | 3.09E-04 1,35E-03 = 3.80E-07 | I/MMBtu | 7.78E-05 | 3.41E-04 Nickel 3.09E-04 | 1.35E-03 |Coal 1.67E-06
Phosphorus |7 772340 ; ) 341E-07 | Ib/MMBlu | 6.37E-05 | 2.79E-04 Phosphorus 6.37E-05 | 2.79E-04 |Wood 3.14E-07
Potassium 7440097 - [l I - 449E-04 | I/MMBlu | 9.19E-02 | 4.03E-01 Potassi 919602 | 4.03E-01 |wood 4.49€-04
Selenium 7782492 1 50E-03 Ibton 116602 | 5.15E-02 | 150E-03 ] ~ Iften 1.63E-02 745802 | 3.22E08 | Ib/MMBlu | 6.60E-06 | 2.89E-05 ISeteniim ) 1.63E-02 | 7.15E-02 |PRBCoal | 8.82E-05
Silver 7440224 | e 196E-05 | Ib/MMBlu | 4.01E-03 | 1.76E-02 | Silver 40103 | 1.76E-02 |Wood 1.96E-05
Sodium 7440235 i ) 414E06 | Ib/MMBW | B.49E-04 | 3.72E-03 Sodium 8.49E-04 | 3.72E-03 |Wood 4.14E-06
Strontium 7440246 1.45E-07 | Ib/MMBlu | 2.36E-05 | 1.03E-04 Strontium 236E-05 | 1.03E-04 |Wood 1.156-07
Tin 7440315 265607 | Ib/MMBlu | 5.42E-05 | 2.37E-04 Tin 542E-05 | 2.37E-04 |Wood 265607
Titanium 7440326 2.30E-07 | Ib/MMBu | 4.72E-05 | 2.07E-04 Titanium 472E-05 | 207E-04 |Wood 2.30E-07
Vanadium 7440622 L 2.65E-03 | Ib/MMscf | 4.80E-04 | 2.40E-03 | 1.13E08 | I/MMBtu | 231E-06 | 1.01E-05 Vanadium 4.80E-04 | 210E-03 |NatGas | 2.59E-08
Yitrium 7440655 [ E 3 T s 345609 | I/MMBu | 7.07E-07 | 3.10E-06 Ytirium 7.07E07 | 3.10E-08 |Wood 3.45E-09
Zinc (as zinc oxide) * e 1314132 2 83E-04 b/MMBtu | 523E-02 | 2.298-01 | 2.83E-04 | IbMMBlu | 5.23E-02 229601 | 3.34E-02 | Ib/MMscf | 6.05E-03 | 2.65E-02 | 4.83E-06 | Ib/MMBlu | 9.80E-D4 | 4.34E-03 | Zinc Sk | s23E-02 | 229E-01 [cCoal 2.83E-04
Organic Compounds ! | (Organic Compounds
Acetaldehyde 75070 6.56E-04 Ibfton 514E-03 | 225602 | 6.56E-04 Ibfion 743E-03 | 3.12E-02 [ | 9.55E-04 | IbiMMBtu | 1.96E-01 | 8.57E-01 Acetaldehyde 1.96E-01 | B.57E-01 |Wood 9.55E-04
cetophenone [ 98862 | 173805 | bion | 135E-04 | 592E-04 | 173605 lo/ton 1.88E-04 8.22E-04 i | 368E-09 | Ib/MMBl | 7.54E-07 | 3.30E-06 Acetophencne | 188E-04 | 822E-04 |PRBCoal | 1.01E-06
Acrolein 107028 3.34E-04 Ibfton 261E-03 | 1.15E-02 | 3.34E-04 Tblton 3.63E-03 1.59E-02 [ 116E-04 | Ib/MMBl | 2.39E-02 | 1.05E-01 Acrolein 2.39E02 | 1.05E-01 |Wood 1.16E-04
Benzene T T1am | 150803 | Ibften 147602 | 513802 | 1.50E-03 1b/lon 1.63E-02 743602 | 247803 | IbiMMsct | 439E-04 | 1.926-03 | 4.B3E-03 | I/MMBtu | 9.90E-01 | 4.34E+00 | Benzene 9.90E-01 | 4.34E+00 |Wood 4.83E-03
|Eenzy| chioride i 100447 8.05E-04 | Ibhon | 6.31E-03 | 2.76E-02 | B.05E-04 Ib/ton .76E03 | G84E-0Z | I [Benzyichiorigce 8.76E-03 | 3.84E-02 |PRBCoal | 4.74E-05
Benzoic acid 65850 = I == [ (T | "5a1E-08 | bMMBl | 1.11E-05 | 4.85E-05 [Benzoicacia " [ 1.41E-05 | 4.856-05 |Wood 5.41E-08
Bis(2-Ethylhexyl)phthalate 17817 | e.40E-05 Ibiton 6.58E-04 | 2.88E-03 | 8.40E-05 Ibiton 9.14E-04 4.00E-D3 541608 | D/MMBlW | 1.11E-05 | 4.85E-05 Bis(2-Ethylhexyl)phthalate 9.14E-04 | 4.00E-03 |PRB Coal | 4.94E-06
Bromoform - . 75252 1 449e05 lbfon | 3.52E-04 | 1.54E-03 | 4.49E-05 Ibfton 4.88E-04 2.14E-03 T ; Bromoform B 4.886-04 | 214E-03 |PRB Coal | 2.64E-06
Carbon disulfide = s T im0 | 150E04 | ibfon | 1.17E-03 | 513603 | 1.50E-04 Ib/ton 163E-08 | 713603 ] . . Carbon disulfide 1.63E-03 | 7.136-03 |PRBCoal | B.79E-08
Carbazole 86748 ] =l 207E-06 | Ib/MMBtu | 4.24E-04 | 1.86E-03 Cebazole | 4.24E-04 | 1.86E-03 |Wood 2.07E-06
Carbon tetrachioride ) 56236 ) [ 51BE-05 | Ib/MMBtu | 1.06E-02 | 4.65E-02 Carbon tetrachloride 1.06E02 | 4.65E-02 |Wood 5.1BE-05
[Chiorine B 7782505 | . | § N 9.09E-04 | Ib/MMBiu | 1.86E-01 | 8.16E-01 Chlorine - 1.86E-01 | B.16E-01 |Wood 9.09E-04
2-Chloroacetophenone 532274 8.05E-06 Ibfton 6.31E-05 2.76E-04 6.05E-06 Ib/ton 8.76€E-05 3.84E-04 2.76E-09 Ib/MMBtu | 5.66E-07 | 2.48E-06 2-Chloroacetophenone 8.76E-06 3.84E-04 |PRB Coal 4,74E-07
Chiorobenzene = 108907 | 253805 | ibton | 198E-04 | BEYE-04 | 2.53E-05 1b/ton 2.75E-04 1.21E-03 3.80E-05 | Ib/MMBtu | 7.78E-03 | 3.41E-02 Chiorobenzene 7.78E-03 | 3.41E-02 |Wood 3.80E-05
Chioroform T e 67663 "679E05 | Ibfton 532E-04 | 233E-03 | 6.79E05 Ibfton 7.38E-04 3.23E-03 3.22E-05 | Ib/MMBlu | 6.60E-03 | 2.89E-02 | Chioroform 6.60E-03 | 2.89E-02 |Wood 3.22E-05
2-Chloronaphthalene 91587 = ) [ 7 2.76E-09 | Ib/MMBlu | 5.86E-07 | 248E-06 | 2-Chioronaphthalene 5.66E-07 | 2.48E-06 |Wood 2.76E-09
2-Chiorophenol 95578 T N 276E-08 | Ib/MMBlu | 5.66E-06 | 2.48E-05 2-Chlorophenol 5.66E-06 | 2.48E-05 |Wood 2.76E-08
Cumene 98828 | e.10E-06 lbfton | 4.78E-05 | 2.09E-04 | 6.10E-06 Ibfton 6.63E-05 | 2.91E-04 ‘ 7 ) Cumene g 6.63E-05 | 2.91E-04 |PRBCoal | 3.59E-07
Cyanide 74908 | T288E-03 | ibion | 225E02 | 9.87E-02 | 2.88E-03 Ibiton 3.13E-02 1.37E-01 i [T [ ] Cyanide 3.136-02 | 1.37E-01 |PRBCoal | 1.69E-04
1.4-Dichlorobenzene 106467 ; J | 5 | ] 1.38E:03 | Ib/iMMscf 2.50E-04 | 1.10E-03 4 s (| 1.4—Dxchloroberrzen§ e 2.50E-04 1.10E-03 [Nat Gas 1.35E-06
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Northern Michigan University Proposed Circulating Fluidized Bed Boiler Updated April 24, 2008
Marquette, M Potential Emissions
CFB Boiler Project

Boiler Parameters Speclfication
Boiler Type Circulating Fluidized Bed,
Maximum Rated Heat Input, (MM btu/hr) 185
Gross Output (MW/hr) 10 (Approximate; normally 7}
) . lal M Material Natural Gas
Material Sulfur Content Material Usage He?:all'/‘lpm Heating Value Tr:dr::::nput T...mml L | Thr ‘e;, Maxi
%) grumg | ETU™ | ipmn {tph) (tpy) | UsageRate
MMscf/hr
Coal. Bitumimous 3.50% 100.0% 185 11.800 15.678 7.84 68.669
Coal, PRB 0.60% 100.0% 185 8.500 21.765 10.88 95.329 0.1814
Natural Gas 0.00% 700.0% 185 25200 7.574 3.99 34527
Virgin Wood 0.00% 700.0% 705 4500 35556 2278 199.533
TABLE B-1. EMISSION RATES OF CRITERIA POLLUTANTS, HAPS, AND TACS FROM THE NEW BOILER ON A PER-FUEL BASIS TABLE B-2. MAXIMUM EMISSION RATES
CAS Ref Coal, Bituminous Coal, PRB Natural Gas Waste Wood Maximum Emisslon
Compound Nu;;::““ Emission Factors i Emission Rates Emisslon Factors Emisslon Rates Emission Factors Emisslon Rates Emission Factors Emission Rates Compound Emission Rates Fuel Factlor
Value Units | {Ibihe) | ltpy) Value Units {Ib/nr) (tpy) Value Units {ibfhr) {tpy) Value Unlts (Ib/hr) {tpy) {Ib/hr) (tpy) Ib/MMBtu
2.4-Dinitrotoluene 121142 3.22E-07 Ibiton 2.52E06 | 1.11E05 | 3.22E-07 Ib/ton 3.50E-06 1.53E-05 TS E [T BT B 3 2.4-Dinitrotoluene 3.50E-06 | 1.53E-05 |PRBCoal | 1.89E-08
Dimethyl sulfate 77781 5.52E-05 tbiton | 4.33E-04 | 130E-03 | 5.52E-05 Ibfton 6.01E-04 2,63E-03 h Dimethyl suffate ) 6.01E-04 | 2.63E-03 |PRBCoal | 3.25E-06
2.4-Dinitrophenol J— 51285 o [T T ] =] _ 2.07E-07 | Ib/MMBtu | 4.24E-05 | 1.86E-04 24-Dinivopnenol 4.24E-05 | 1.86E-04 |Wood 2.07E-07
Ethylbenzene 108678 1.08E-04 Ibfton B47E-04 | 3.71E-03 | 1.08E-04 tflon 11BE-03 | 5.156-03 3.576-05 | Ib/MMBl | 7.31E-03 | 3.20E-02 Ethylbenzene 7.31E-03 | 3.20E-02 |Wood 3.57E-05
Ethylchloride B iy 75003 4.83E-05 Ibjton 379E-04 166603 | 4.83E-05 b/ton 526E04 | 2.30E-03 T [Ethyichiorice 526E-04 | 2.30E-03 |PRBCoal | 2.B4E-06
Ethylene dichloride 107062 4.60E-05 lbfion | 36IE-04 | 1.58E-03 | 4.60E-05 1b/ton 5.01E-04 2.19E-03 ] Etnylene dichloride . 5.01E-04 | 2.19E-03 |PRBCoal | 2.71E-06
Ethylene dibromide . 106934 1.38E-06 lbfion | 1.08E-05 | 4.74E-05 | 1.38E-06 1b/ion 1.50E-05 6.58E-05 = Ethylene dibromide 1.50E-05 | 6.58E-05 |PRBCoal | 8.12E-08
Formaldehyde el 50000 2.76E-04 lbfton | 216E-03 | 9.48E-03 | 2.76E-04 Ibfton 3.00E-03 1326-02 | B.63E-02 | Ib/MMscf | 1.56E-02 | 6.85E-02 | 5.06E-03 | IbMMBtu | 1.04E+00 | 4.54E+00 Formaldehyde 1.04E+00 | 4.54E+00 |Wood 5.06E-03
Heptachlorobiphenyl 28655712 B B - L 7.59E-11 | Ib/MMBtu | 1.56E-08 | 6.82E-08 Heptachlorobiphenyl 1.56E-08 | 6.B2E-08 |Wood 7.59E-11
Hexachlorobiphenyl 26601649 ] [ S 6.33E-10 | (b/MMBtu | 1.30E-07 | 5.68E-07 Hexachlorobiphenyl 1.30E-07 | 5.68E-07 |Wood 6.33E-10
Hexanal 66251 i S| SR e el I — I | 805E-06 | Ib/MMBtu | 1.65E-03 | 7.23E-03 Hexanal 1.85E-03 | 7.23E-03 |Wood 8.05E-06
Hexane 110543 7.71E-05 lbton | 6.04E-04 | 2.65E-03 | 7.T4E-05 Ibjton 8.38E-04 367E-03 | 2.07E+00 | Ib/MMscf | 3.75E-01 | 1.64E¢00 | | N ) Hexane 3.75E-01 | 1.64E+00 |NatGas | 2.03E-03
Isobulyraldehyde 78842 [ | o g ) o | 13805 | mimMMBW | 2.83?4)3‘1'7.24?02“ Isobutyraldehyde 2.83E-03 | 1.24E-02 |Wood 1,38E-05
[isophorone T 78591 6.67E-04 Ioiton 523603 | 2.29E-02 | 6.67E-04 lbfton | 7.26E-03 318802 | T =) Isophorone 7.26E-03 | 3.18E-02 |PRBCoal | 3.92E-05
2-Methylnaphthalene 91576 = 7 i 2.76E-05 | Ib/MMscf | 501E-06 | 2.19E-05 | 1.84E-07 | Ib/MMBtu | 3.77E-05 | 1.656-04 2-Methylnaphthalene 377605 | 1.658-04 |Wood 1.84E-07
3-Methylchloranthrene 3 [ 2.07E06 | Ib/MMscf | 3.75E-07 | 1.64E-06 | e | N |l 3-Methyichloranthrene 375E-07 | 1.64E-06 |NatGas | 2.03E-09
Monochiorobiphenyl ] = | e | 253610 | bMMBlu | 5.19E-08 | 2.27E-07 Monochlorobipheny! 519E-08 | 2.27E-07 |Wood 2.53E-10
Methyl bromide (bromomethane) 74839 1.84E-04 lbfton | 1.44E-03 | 6.32E-03 | 1.84E-04 Ibiton 2.00E-03 | 8.77E-03 173605 | Ib/MMBl | 3.54E-03 | 1.55E-02 Methyl bromide 354E-03 | 1.55E-02 |Wood 1.73E-05
Methyl chioride B i 74873 6.10E-04 lbflon | 4.78E-03 | 2.09E02 | 6.10E-04 Ibiton 6.63E-03 | 2.91E-02 2.656-05 | Ib/MMBtu | 5.42E-03 | 2.37E-02 Methyl chioride | 663603 | 291E-02 |PRBCoal | 3.59E-05
Methyl elhyl ketone 78933 4.49E-04 Ibfion 352E-03 | 154E-02 | 4.49E-04 Ibiton 4BBE-03 | 2.14E-02 621E-06 | I/MMBlu | 1.27E-03 | 5.58E-03 | Methyl ethyl ketone 4.88E-03 | 2.14E-02 |PRBCoal | 2.64E-05
Methyl hydrazine 60344 1.96E-04 lblon | 1.53E-03 | B.71E-03 | 1.96E-04 Ibfton 243603 | 9.32E-03 ] & Methyl hydrazine 213603 | 9.32E-03 |PRBCoal | 1.15E-05
Methyl methacrylate ) 80626 2.30E-05 Ibjton 1.80E-04 | 7.80E-04 | 2.30E-05 Ibfton 2.50E-04 1.10E-03 j i Methyt methacrylate 250E-04 | 1.10E-03 |PRBCoal | 1.35E-06
[Methyt tert butyl ether - 1634044 4.03E-05 Ibton 346E-04 | 1.38E-03 | 4.03E-05 Ibfton 4.38E-04 192603 | | Methyt tert butyl ether " | 438E-04 | 1.926-03 |PRBCoal | 2.37E-06
\ethylene chioride (Dichioromethane) 75092 3.34E-04 lfton | 261E-03 | 1156-02 | 3.34E-04 Ibfton 3.63E-03 | 1.59E-02 | 334E-04 | IbMMBl | 6.84E-02 | 2.99E-01 [Methytene chioride 6.84E-02 | 2.99E-01 |Wood 3.34E-04
2-Nitrophenol 88756 [ = i 2 i) [ 2.76E-07 | I/MMBlu | 5.66E-05 | 2.4BE-04 2-Nitrophenol 5.66E-05 | 2.48E-04 |Wood 2.76E-07
[4-Nitrophenol - 100027 ‘ ] 127607 | Ib/MMBW | 2.59E-05 | 1.14E-D4 4-Nitrophenol 2.59E-05 | 1.14E-04 |Wood 1.27607
P iphenyl - 25429292 - : 1 138609 | Ib/MMBu | 2.83E-07 | 1.24E06 Pentachlorobiphenyl 2.83E-07 | 1.24E-06 |Wood 1.38E-09
Pentachiorophenol 87865 1 5.87E-08 | Ib/MMBtu | 1.20E-05 | 56.27E-05 Pentachiorophenol 1.20E-05 | 5.27E-05 |Wood 5.87E-08
Perylene 198550 1 5.98E-10 | b/MMBl | 1.236-07 | 5.376-07 Perylene 1.23E07 | 5.37E-07 |Wood 5.98E-10
Phenol 108952 1.84E-05 lbton | 1.44E-D4 | 632E-04 | 1.B4E-05 Ibfton 2.00E-04 B.77E-04 ] 5.87E-05 | (b/MMBl | 1.20E-02 | 5.27E-02 Phenol 1.20E-02 | 527E-02 |Wood 5.87E-05
Propionaldehyde 123386 4.37E-04 biton 343E-03 | 160E-02 | A4.97E-04 ibiton 476E-03 | 2.0BE-02 ' _ 7.02E-05 | (/MMBlu | 1.44E-02 | 6.30E-02 | Propionaldehyde 1.44E-02 | 6.30E-02 |Wood 7.02E-05
Propanal 123386 | T . 3.68E-06 | I/MMBlu | 7.54E-04 | 3.30E-03 Propanal 7.54E-04 | 3.30E-03 [Wood 3.68E-06
Styrene 100425 2 8BE-08 tbiton 225604 | 9B7E04 | 2.88E-05 ‘J lbfton | 313604 1.37E-03 ; ! 249E-03 | (/MMBu | 4.48E-01 | 1.96E+00 Styrene 4.4BE-01 | 1.96E+00 |Wood 2.19E-03
Tetrachlorobiphenyl 26314330 [ T =« = i 280E-09 | Ib/MMBlu | 589E-07 | 2.58E-08 Telrachlorobiphenyl 5.89E-07 | 2.58E-06 |Wood 2.88E-09
Tetrachioroethylene 127184 4.95E-05 Ibjton | 3.88E-04 | 170603 | 4.95E-05 Ib/ton 538E-04 | 2.36E-03 ! 437E-05 | Ib/MMBu | B.96E-03 | 3.92E-02 Tetrachloroethylene | B.96E-03 | 3.92E-02 |Wood 4.37E-05
Toluene 108883 2.76E-04 Ib/ton 216503 | 94BE-03 | 2.76E-04 Ibfton 30003 | 1.32E-02 | 3.91E-03 | IbMMscf | 7.09E-04 | 3.11E-03 | 1.06E-03 | Ib/MMBI | 2.17E-01 | 9.506-01 Toluene 247E-01 | 9.50E-01 |Wood 1.06E-03
o-Tolualdehyde 529204 [ = el || ; | 826606 | b/MMBW | 1.70E-03 | 7.43E-03 o-Tolualdehyde 1.70E03 | 7.43E-03 |Wood 8.28E-06
p-Tolualdehyde 104870 ‘ ; 1.27€05 | IbMMBl | 2.59E-03 | 1.14E-02 | p-Tolualdehyde 250E-03 | 1.14E-02 |Wood 127E-06
Trichlorobiphenyl u- = K, 2.99E-09 | [b/MMBlu | 6.13E-07 | 2.68E-06 Trichiorobiphenyl 6.13E-07 | 2.68E-06 |Wood 2.99E-09
Trichlorofluoromethane g 75694 ) i 4.72E-05 Ib/MMBtu | 9.67E-03 | 4.23E-02 Trichlorofluoromethane 9.67E-03 4.23E-02 |Wood 4.72E-05
Trichlorethene 79016 o i ] i 345605 | Ib/MMB | 7.07E-03 | 3.10E-02 Trichlorethene " | 707E03 | 3.0E02 |Wood 3.45E-05
111-Trchiorogthane 71556 2.30E-05 lbfton | 1.80E-04 | 7.O0E-04 | 2.30E-05 Ibfton 2.50E-04 110603 | g 3.57E-05 | Ib/MMBtu | 7.31E-03 | 3.20E-02 1,1,1-Trichlorogthane 7.316-03 | 3.20E02 |Wood 3.57E-05
2.4 6-Trichlorophenal 88062 T ] 2.53E-08 | I/MMBtu | 5.19E-06 | 2.27E-05 2.4.6-Triehiorophencl 519E-06 | 2.27E-05 |Wood 2.53E-08
Vinyl acetate h 108054 8.74E-05 Ib/ton 6.85E-04 | 3IO0E-D3 | B.74E-05 Ibjton 9,51E-04 4476-03 | L : (- Vinyl acetate S 951E-04 | 4.17E-03 |PRB Coal | 5.14E-06
Vinyl Chloride sl 75014 ‘ = I = e = R [ 207605 | bMMBI | 4.24E-03 | 1.86E-02 | Vinyl Chicride B 424E-03 | 1.86E-02 |Wood 2.07E-05
Xylenes B 1330207 4.26E-05 lblton | 331E-04 | 146603 | 4.26E-05 Ibiton 4.63E04 | 20303 | I e b Xylenes 463E-04 | 203E-03 [PRB Coal | 2.50E-06
o-Xylene - i 95476 s Lol ] T 5 [ [ | 2.88E-05 | DMMBtu | 5.89E-03 | 2.58E-02 o-Xylene — 5.89E-03 | 2.58E-02 |Wood 2.88E-05
Polynuclear Aromatic Hydrocarbons (PAH) | | | | Polynuclear Aromatic Hydrecarbons (PAH)
[Acenaphthene 83329 5.87E-07 Ib/ton 460E-06 | 201E-05 | 5.87-07 Iblon 6.08E-06 | 2.80E-05 | 2.07E-06 | Ib/MMscf | 3.75E-07 | 1.64E-06 | 1.05E-06 | IbMMBlu | 2.15E-04 | 9.40E-04 fcenaghthene 215604 | 9.40E-04 |Wood 1.05E-06
Acenaphthylene i 208968 2.88E-07 Ibfton 225E-08 | 9A7E-D6 | 2.88E-07 bfton 3.13E-06 137605 | 2.07E-06 | Ib/MMscf | 3.75E-07 | 1.64E-06 | 5.756-06 | Ib/MMBtu | 1.18E-03 | 5.16E-03 | Acenaphthylene 1.18E-03 | 5.16E-03 |Wood 5.75E-06
Acetone 67641 { i . 2196-04 | I/MMBlu | 4.48E-02 | 1.96E-01 [ Acetone ) 448E-02 | 1.96E-01 |Wood 2.19E-04
Anthracene 120127 2.42E-07  Ibton 189E-06 | B.2UE-06 | 242E-07 Ibfton 2.63E06 | 1.156-05 | 2.76E-06 | IbMMscf | 5.01E-07 | 2.19E-06 | 345E-06 | Ib/MMBlu | 7.07E-04 | 3.10E-03 Anthracene 7.07E-04 | 3.10E-03 |Wood 3.45E-06
B yd - 100527 : : =y T 9.78E-07 | Ib/MMBlu | 2.00E-04 | 8.78E-04 Benzaldehyde 2,00E-04 | B.78E-04 [Wood 9.78E-07
Benzo{a)anthracene 565563 9.20E-08 Ib/ton 721E-07 | 3.16E-06 | 9.20E-08 Ibfion 100E-06 | 4.39E-06 | 2.07E-06 | Ib/MMscf | 3.75E07 | 1.64E-06 | 7.48E-08 | I/MMBlu | 1.53E-05 | 6.71E-05 [Benzolajanthracene 153E-05 | 6.71E-05 |Wood 7.48E-08
Benzoja)pyrene 50328 4.37E-08 Ibfton 343807 | 150E-06 | 4.37E-08 Ibfton 476E-07 | 208E-06 | 1.38E-06 | IbiMMscf | 2.50E-07 | 1.10E-06 | 2.99E-06 | Ib/MMBlu | 6.13E-04 | 2.68E-03 Benzo{a)pyrene 6.13E-04 | 2.68E-03 |Wood 2.99E-06
Benzo(e)pyrene B e 192972 =i ] : 138E-06 | Ib/MMscf | 2.50E-07 | 1.10E-06 | 2.99E-09 | Ib/MMBW | 6.13E-07 | 2.68E-06 Benzo(e)pyrene 6.13E-07 | 2.68E-06 |Wood 2.99E-09
|Benzofbifiuoranthene i 205992 i 2.07E-06 | IbMMscf | 375E-07 | 1.64E-06 | 1.15E-07 | Ib/MMBlu | 2.36E-05 | 1.03E-04 Benzo(b)fluoranthene 2.36E-05 | 1.03E-04 |Wood 1.15E-07
Benzo(j.k)fluoranthene 206440 |5 ] 1.84E-07 Ib/MMBtu | 3.77E-05 | 1.65E-04 IBenzo(j.k)ﬂuoranthene 3.77E-05 1.65E-04 |Wood 1.84E-07
Benzo(kYfluoranthene 205823 T 3 3 2.07E-06 | Ib/MMscf | 3.75E-07 | 1.64E-06 | A4.14E-08 | Ib/MMBtu | B.49E-06 | 3.72E-05 |Benza(kjfuorantrene 8.49E-06 | 3.72E-05 |Wood 4.14E-08
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Northern Michigan University

Marquette, MI
CFB Boiler Project

NMU Emission Est & TAC Analysis (Final 01 25 07) Revision 040208

Proposed Circulating Fluidized Bed Boiler

Potential Emissions

Updated April 24, 2008

Boller Parameters Specification
Boiler Type Circulaling Fluidized Bed|
Maximum Raled Heat Input, (MM blu/hr) 185
Gross Oulpul (MW/hr) 10 (Approximate; normally 7)
Heat Input Material Material Materlal | Natural Gas
Material Sulfur Content Ma""(‘:/:)usage (MM "‘?g:g /‘I’:)'“e Throughput| Throughput | Through
BTU/hr) {Ib/hr} {tph) (tpy) Usage Rate
MMscf/hr

Coal, Bitumimous 3.50% 100.0% 185 11.800 16.678 7.84 68.669
Coal. PRB 0.60% 100.0% 185 8.600 21.765 10.88 95.329 0.1814
Natural Gas 0.00% 100.0% 185 23.200 7.974 3.99 34 927 )
Virgin Wood 0.00% 100.0% 205 4.500 45 556 22.78 199.533
TABLE B-1. EMISSION RATES OF CRITERIA POLLUTANTS, HAPS, AND TACS FROM THE NEW BOILER ON A PER-FUEL BASIS TABLE B-2. MAXIMUM EMISSION RATES

CAS Reference : Coal, Bituminous Coal, PRB Natural Gas i Waste Wood Maximum Emission

Compound Number Emission Factors Emission Rates Emission Factors Emission Rates Emission Factors Emission Rates Emisslon Factors Emission Rates Compound Emission Rates Fuel Factor
Value Units {Ibr) (tpy) Values Units (lb/hr) {tpy) Value LUnits (Ibihr) | [tpy) Value | Units {Ibfhr) (tpy) ) (Ib/hr) {tpy) Ib/MMBtu
Benzo(b.j.k)fluoranthene 1.27E-07 Ib/ton 9.92E-07 4.34E-06 1.27E-07 Ibfion 1.38E-06 6.03E-06 | i v 1.15E-07 Ib/MMBtu | 2.36E-05 1.03E-04 IBenzo(b.j.k)ﬂum'anthene 2.36E-05 1.03E-04 |Wood 1.15€-07
%enzo(g.h,i)perylene 191242 3.11E-08 Ib/ton 2.43E-07 1.07E-06 3.11E-08 Ibfion 3.38E-07 1.48E-06 1.38E-06 b/MMscf | 2.50E-07 I 1.10E-06 1.07E-07 Ib/MMBILY 2.19E-05 9.60E-05 IBenzo(g.h.i)pererne i 2.19E-05 9.60E-05 [Wood 1.07e-07
Iji_p'henyl . T 92524 1.96E-06 Ibfton 1.53E-05 6.71E-05 1.96E-06 Ibfton 2.13E-05 9.32E-05 [ Biphenyl : 2.13E-05 9.32E-05 |PRB Coal 1.15E-07
Chiysene ) 218019 1.15E-07 lbfton | 9.01E-07 | 386E-06 | 1.15E07 | lbiton 125606 | 54BE-06 | 2.07E-06 | IbMMscf | 3.75E-07 | 164E-D6 | 4.37E-08 | Ib/MMBl | B.96E-06 | 3.92E-05 Chrysene - B.UGE-06 | 3.92E-05 |Wood 4.37E-08
Crotonaldehyde N 4170303 - 7 7 1.14E-05 Ib/MMBlu | 2.33E-03 | 1.02E-02 Crotonaldehyde - 2.33E-03 | 1.026-02 |Wood 1,14E-05
Decachlorobiphenyl . 2051243 [ 3.11E-10 Ib/MMBtu | 6.37E-08 | 2.79E-07 Decachlorobiphenyl 6.37E-08 2.79E-07 [Wood 341E-10
Dibenzo(a.h)anthracene §3703 1.38E-08 | Ib/MMscf | 2.50E-07 | 1.10E-06 1.05E-08 Ib/MMBtu 2.15E-06 | 9.40E-06 Dibenzo(a.h)anthracene = 2.15E-06 9.40E-06 |Wood 1.05E-08 |
1,2-Dibromoethene 540498 - 6.33E-05 Ib/MMBu | 1.30E-02 | 5.68E-02 1.2-Dibromoethene 1.30E-02 5.68E-02 |Wood 6.33E-05
Dichlorobighenyl 2050682 8.51E-10 Ib/MMBlu | 1.74E-07 7.64E-07 Dichlorobiphenyl 1.74E-07 7.64E-07 [Wood 8.51E-10
1.2-Dichloroethane - 107062 3.34E-05 Ib/MMBtu | 6.84E-03 | 2.99E-02 1.2-Dichloroethane 6.84E-03 2.99E-02 |Wood 3.34E-05
1.2-Dichloropropane 78875 - 3 3.80E-05 b/MMBlU | 7.76E-03 | 3.41E-02 | 1.2-Dichloropropane 7.76E-03 3.41E-02 |Wood 3.80E-05
7.12-Dimethyibenz(ajanthracene - 57976 | A 1.84E-05 | Ib/MMscf | 3.34E-06 1.46E-05 7.12-Dimethylbenz{a)anthracene 3.34E-06 1.46E-05 |Nai Gas 1.80E-08
[Fluoranthene .. 206440 8.17E-07 IbAan 6.40E-06 2.80E-05 8.17E-07 Ib/ton 8.89E-06 3.89E-05 3.45E-06 | Ib/MMscf | 6.26E-07 | 2.74E-06 1.84E-06 Ib/MMBtu | 3.77E-04 | 1.65E-03 Fluoranthene =y 3.77€-04 1.65E-03 |Wood 1.84E-06
Fluorene = - 86737 1.05E-06 Ib/ton 8.20€-06 3.59E-05 1.05E-06 Ib/ton 1.14E-05 4.99E-05 3.22E-06 | Ib/MMscf = 5.B4E-07 | 2.56E-06 3.91E-06 Ib/MMBtu | 8.02E-04 | 3.51E-03 Flucrene 8.02E-04 3.51E-03 (Wood 3.91E-06
Indeno(1.2.3.c.d)pyrene - 193385 7.02E-08 Ib/lon 5.50E-07 2.41E-06 7.02E-08 Ib/ton 7.63E-07 3.34E-06 2.07E-06 | Ib/MMscf | 3.75E-07 | 1.64E-06 1.00E-07 | Ib/MMBtu | 2.05E-05 | 8.98E-05 Indeno{1.2,3.c.d)pyrene i 2.05E-05 8.98E-05 |Wood 1.00E-07
Naphthalene 91203 1.50E-05 Ib/ton 1.17E-04 5.13-04 1.50£-05 Ibton 1.63E-04 7.13E-04 7.02E-04 | IbMMscf | 1.27E-04 | 5.57E-04 1.12E-04 | Ib/MMBlu | 2.29E-02 | 1.00E-01 Naphthalene 2.29E-02 1.00E-01 |Wood 1.12E-04
Phenanthrene Nl - S, 85018 3.11E-06 Ibfon | 24305 | 1.07E-04 | 3.11E-06 Ib/ton 33BE-05 | 148E-04 | 1.96E-05 | IbiMMsc | 3.55E-06 | 1.56E-05 | B.0GE-06 | I/MMBtu | 1.65E-03 | 7.23E-03 | [Phenanthrene 1.65E-03 | 7.20E-03_ |Wood 8.05E-06
Pyrene 129000 3.80E-07 Ib/ton 2.97E-06 1.30E-05 3.80E-07 Ib/ton 4.13E-06 1.81E-05 5.75E-06 | Ib/MMscf | 1.04E-06 | 4.57E-UB 4.26E-06 | Ib/MMBtu | 8.72E-04 & 3.82E-03 | Pyrene S 8.72E-04 3.826-03 |Wood 4.26E-06
S-Methyl chrysene 3697243 2.53€-08 Ibftan 1.98E-07 B.65E-07 2.53E-08 Ibiton 2 75E-07 121608 | | | 9.89E-12 Ib/MMBlU | 2.03E-09 | B8.88E-09 | 5-Methyl chrysene 2.75E-07 | 1.21E-06 |PRB Coal | 1.49E-09
fotal tons HAPS 4,925 6729 1,750 oot 1455
Ib HAP/MMBtu 0.0061 0.0083 0.0022! 0.0162
These shaded areas depict air contarminants subject to PSD review. CFB Boiler Single HAP Eml Rate (HCI) = 53 tpy
These shaded areas indicate no data available.
These shaded areas depict HAPs. CFB Boller Maxi C d Total HAP Rate = 14.5 tpy
Unless otherwise noled below, emission factors are from the EPA AP-42 database, and are increased by a 15% safety factor.
* Coal firing emission faclor based on Wyandotte Energy stack test resulis. Wyandotle Energy is located in Wyandotle, Michigan.
** The lead estimated emission rates for PRB & Biluminous fuels are based on a statistical analysis of respective typical coals, with a 99% control efficiency of lhe baghouse collector.
++* Both HC! and HF emission factors include a 15% safety factor and 92% control using limestone in the CFB.
' Emissions are based on the proposed BACT.
2 Sulfuric acid mist emission based on RBLC search, Plum Point Energy enlry. This facility is located in Arkansas.
3 Total dioxinffuran for the coal firing is from the Wyandotte Energy stack test results, and dioxin/furan for the wood combustion is from the EPA AP-42, Chapter 1.6, Table 1.6-3.
“ Total chromium is supplied here for information purposes only. Total chremium is a sum of hexavalent and trivalent chromium.
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