APPENDIX C

EMISSIONS CAL.CULATIONS

Modification to Stationary Source Permit to Operate
Columbia Forest Products

100 Paul Road, SW

Chatham, Virginia 24531

Registration No. 30120
SECOR PN: B20OT.CFP01.VA
May 27, 2005



Table 1
FProposed New 12.6 MMBtu/hr Wood-Fired Boiler
Proposed Wood-Fired Boiler - Critetia Pollutant Emissions
Columbia Forest Products, Chatham, Virginia

5/Z7/2005 SECOR international Incorporatad

EEEE R | . - Estimated PTE Emissions
- Poliutant H o
PM 0.30 3.78 16.6
FMio 0.27 3.40 149
S50, 0.025 0.32 1.38 )
NO,, 0.49 6.17 27.0
co 0.680 7.56 331
vOC 0.017 0.21 0.94
Notas:
(a) Estimated PTE hourly smissions (lbs/hr) = (maximum boiler heat input [MMBtu/hi]) x (erission factor [Ibe/MMEtLT)
Maximum boiler heat input (MMBtwhr) = 12.86 ()

{b) Estimated PTE annual emissions {tons/yr) = (maximum boiler heat input [MMBtwhe]) x (estimated PTE hours of
operation [hrs/yr]) x (emission factor [Ibs/MMBtuT) / (2000 ibs/ton)
Maximurn boiler heat input (MMBtu/hr) = 126 (c}
Estimated PTE hours of operation (hra/yr) = 8,780 {2}
() Maxirnum boiler heat input (MMBtu/hr) = (proposed maximum boiler horsepawer [hp]) x (Btu conversion factor
[Btu-input/hp}/ 1,000,000)

Froposed maximum boiler horsepower (hp) = 300 (3)
Btu conversion factor (Btu-input/hp) = A2 000 (3)
Heferences;

{1) Emission factors from AP-42, Chapter 1.6, Wood Residue Combustion in Boilers (September 2003).

(2) SECOR assumed operation 24 hours a day, 365 days a year.

(3} From tha Navember 4, 2004 Hurst Boiler & Welding Company boiter quota for Columbia Forest Products, Chatharn,
Virgiria.

Chatham Mew Boiler Emissions. s



Table 2

Proposed New 12.6 MMBtu/hr Wood-Fired Boiler
Proposed Wood-Fired Boiler - HAP Emissions
Columbla Forest Products, Chatharmn, Virginia

Page 1 ot 2

E ‘Pbldlutan.t- |l Emission Factor V. i o7, Es(t;;rn ated PIE Emtssmns )
A (Ibs/MMBtu)y [ Hourly'™™ oL pnnualh
N , - {Ib&/hr) -_{toria/yr)
1,1,1-Trichloroethane 3.1E-05 3.9E-04 1.7E-03
1,2-Dichloroethane 2.95-05 3.7E-04 1.6E-03
1,2-Dichioropropane 3.3E-05 4.2E-04 1.8E-03
24-Dinitrophenol 1.8E-07 2.3E-06 2.9£-06
2-Butanone (MEK) S.4E-06 6.BE-05 3.0E-04
A-Nitrophenol 1.1E-07 1.4E-06 6.1E-06
Acenaphthene 9 1E-07 1.1E-05 5.0E-06
Acenaphthylene 50E-06 6.3E-05 2.8E-04
Acetaldehyde 8.3e-04 1.0E-02 4.6E-02
Acetophenone 3.2E-08 4.0E-08 1.8E-07
Acrolain 4.0E-03 5.0E-02 2.2E-01
Anthracene 3.0E-06 3.8E-05 1.7E£-04
Antimony 7.9E-06 1.0E-04 4.4E-04
Arsenic 22E-05 2.8E-04 1.2E-03
Benzene 4.2E-03 5.3E-02 2.3E-01
Benzo{a)anthracene 6.5E-08 B.2E-07 3.6E-08
Benzo(a)pyrene 2.6E-06 3.3E-05 1.4E-04
Benzo(b)fluoranthena 1.0E-07 1.3E-06 &.5E-06
Benzo(g,h,)perylene 2.3E-08 1.2E-06 5.1E-06
Benzo(k)fluoranthena 3.6E-08 4.5E-07 2.05-06
Boryllium 1.1E-08 1.4E-05 6.1E-05
bis{2-Ethylhexyl)phthalate 4. 7E-08 5.9E-07 2 6E-08
Bromomethane 1.5E-05 1.9E-04 8.3E-04
Cadmium 4.1E-06 5.2E-05 2. 3E-04
Carbon tetrachioride 4 5E-05 5.7E-04 2.5E-03
Chlorine 7.9E-04 1.0E-02 4.4E-02
Chlorobenzene 3.3E-05 4,2E-04 1.8E-03
Chloroform 2.8E-05 J.5E-04 1.5E-03
Chloromethane 2.3E-05 2.9E-04 1.3E-03
Chromium (total) 21E-05 26E-04 1.2E-03
Chrysene 3.8E-08 4.8E-07 2.1E-08
Cobait 6.5E-08 8 2E-05 3.6E-04
Dibenzo(a,h)anthracena 9.1E-09 1.1E-07 5.0E-07
Dichloromethane 2.9E-04 3.7E-03 1.6E-02
Ethyibenzene 3.1E-05 3.9E-04 1.7E-03
Fluoranthena 1.6E-06 2.0E-05 8.8E-0h
Flitorens 3.4E-08 4.3E-056 1.9E-04
Formaldehyde 4 4E-03 B.5E-02 2.4E-01
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Page 2 of 2
Table 2
Proposed New 12.6 MMBtu/hr Wood-Fired Boiler
Proposed Wood-Fired Boiler - HAP Emissions
Columbia Forest Products, Chatham, Virginia

S R ! | LSS __ . Estimated PTE Emissions - -
R L o L gbshy - | (tonshn).

Hydrogen chioride © 7.0E-03 8.8E-02 3.9E-01

Indena(l,2,3,¢,dipyrene ‘ 3.7e-08 1.1E=-08 4 8BE-08

Lead 4.8E-05 6.0E-04 2.6E-03

Manganese 1.6E-03 2.0E-02 8.8E-02

Mercury 3.5E-06 4.4E-05 1.9E-04

Naphthaleneg 9.7E-05 1.2E6-03 5.4E-Q3

MNickel 3.3E-05 4.2E-D4 1.8E-03

Pentachiorophenot 5.1E-08 6.4E-07 2.8E-08

Phenanthrene 7.0E-06 8.8E-05 3.9E-04

Phenol 5.1E-05 6.4E-04 28E-03

Polychlorinated biphenyls 8.1E-09 1.0E-07 4 5E-07

Polychlorinated dibenzo-p-dioxins 1.7E-06 21E-05 8.2£-05

Polychlorinated dibenzo-p-furans 1.2E-09 24E-08 1.0E-07

Propionaldehyde 6.1E-05 7.7TE-04 3.4E-03

FPyrena 3.7E-06 4.7E-05 2.0E-04

Selenium 2.8E-086 3.5E-05 1.5E-04

Styrena 1.9E-03 2.4E-02 1.0E-(n

Teatrachloroethylene 3.BE-Q5 4 BE-04 2.1E-03

Toluene 8.2E-04 1.2E-02 5.1E-02

Trichloroethylene 3.0E-05 3.8E-04 - 1.7E-03

Vinyi chloride 1.BE-05 2.3E-04 5.9E-04

Xylene 2 5E-05 3.2E-04 1.AE-03

Total HAPs 0.34 1.47
Notas:
{a) Estimated PTE houtly emissions (Ibs/hr) = (maximum boiler heat input [MMBtu/hr]) x (emission factor [hs/MMBtu])
Maximum boiler heat input (MMBtu/hr) = 12.6 3]

(b} Estimataed PTE annual emissions (tonsfyr) = {maximum boiler beat input [MMBtu/hr]) x (estimated PTE hours of operation [hrs/yr])
x (emission factor [Ibs/MMBtu]) / {2000 Ihs/ton)
Maximum boiler heat input (MMBtu/fhr) = 12.6 (3)
Estimated PTE hours of operation (hrsfyr) = 8,760 )

Heferences:

(1) Emission factors from AP-42, Chapter 1.6, Wood Residue Combustion in Boilers (Septermber 2003).

(2) The hydrogan chloride emission factor was taken from the August 2004 Forest Products Journal article "Potential Mercury and
Hydrochleric Acid Emissions From Wood Fuels". The avarage stam wood emission factor was used,

(%) SaeTable 1, Proposed Wood-Fired Boller - Critetia Pollutant Emissions.

(4) SECOR assumed operation 24 hours a day, 365 days a year.

S/2712005 BECOR Infernational Incorporated Chatharn New Boitar Emissians.xls
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Page 10f2
Table 5
FProposed New 12.6 MMBtu/hr Wood-Fired Boiler
Individual HAP Emissions Summary
Columbia Forast Products, Chatham, Virginia

\nrual HAP Emilssions:and Permit Limits. toneiyr). [~ 0 &

oood | ol z Hap Tors

0| Godiers® 1 sage®" | e
1,1,1-Trichlorcethane 1.7E-03 - . 8.0E-04 2.5E-03
1,2-Dichloroethane 1.6E-03 -- an - 1.6E-03
1,2-Dichloropropane 1.8E-03 - - - 1.8E-03
2.4-Dinitrophenol 9.9E-08 -- - - 8.9E-08
2-Butanona (MEK) 3.0E-04 -~ - - 3.0E-04
4-Nitrophenol 6.1E-06 - -- - 8.1E-06
Acenaphthena 5.0E-05 - - = 5.0E-05
Acenaphthylene 2.8E-04 - -- - 28E-04
Acetaldehyde 4 6E-02 - ue "= 4.6E-02
Acetophenone 1.8E-07 -- -- -- 1.8E-07
Acrolein 2.2E-1 = - as 2.2E-Q1
Anthracene 1.7E-04 - - : -- 1.7E-04
Antimany 4.45£-04 - - -- 4.4E-04
Arsenic 1.2E-03 - - - 1.2E-03
Benzene 2.3E-01 -- - - 2.3e-M
Benzo(a)anthracene 3.6E-06 -- - - 3.6E-06
Benzo(a)pyrene 1.4E-04 - -- - 1.4E-04
Banzo{b)fluoranthene 5.5E-06 - - = 5.5E-06
Benzo{g,h,)perylene 5.1E-06 -- = - 5.1E-06
Benzo(k)fluoranthene 2.0E-06 - u - 2.0E-06
Beryllium 6.1E-0b6 -- - - 6.1E-05
bis{2-Ethythexyl)phthalaie 2.6E-06 -- -- - 2.6E-06
Bromomathanse 8.3E-04 - - - B.3E-04
Cadmium 2.3E-04 -- - -- 23E-04
Carbon tetrachiorice 2.5E-03 - - - £2.5E-03
Chlorine 4.4E-02 = — - 4.4F-02
Chlorobenzene 1.8E-03 == -- - 1.8E-03
Chloroform 1.5E-03 - -- - 1.5&-03
Chloromethane 1.3E-03 - - - 1.3E-03
Chromium (total) 1.2E-03 - nn -- 1.2E-03
Chrysene - 21E-08 - - ' - 2.1E-08
Cabalt 3.6E-04 -- - - 3.6E-04
Dibenzo(a,hyanthracens 5.0E-07 - - - 5.0E-07
Dichioromethane 1.6E-02 “- - - 1.6E-02
Ethylbenzensa 1.7E-03 - -- 8.0E-04 2.5E-03
Fluoranthene 8.8E£-05 - - -- 8 8E-05
Fluorene H 1.9E-04 - - - 1.98-04

5/27/2005 SECOR International Incorparatad Chatham Mew Boilar EMissions.x)s




FPage 2 of 2
Table &
Proposed New 12.6 MMBtu/hr Wood-Fired Boiler
Individual HAP Emissions Summary
Columbia Forest Products, Chatharn, Virginia

T ‘Annual HAP Emlsalons and Permlt Limits (tonssyr) - o
R LTS T AR . ‘ . HAP. Total
i Pollutant . Proposed . Roll ‘-‘, “Facinty Wlde ---(fdnS/yr)
Co - Bolet ™ |- Coaters ‘?’ CUsage® | vog®
Formaldehyde 24E-01 - 9.6E+00 - 9.8E+00
Hydrogen chloride 3.9E-01 -- -- - 3.9E-01
indeno(1,2,3,¢,d)pyrene 4 8E-06 -- -- -- 4.8E-06
Lead 2.6E-03 - - - 2.6E-03
Manganese 8.8E-02 .- e - 8.8E-02
Mercury 1.9E-04 -- - -- 1.9E-04
Methanol - -- 9.8E+00 s 9.8E+00
Maphthalene 54E-03 -- -- -- 5.4E-03
Nickel 1.8E-03 - - = 1.8E-03
Pentachlorophenol 2.8E-06 - - - 2.8E-08
Perchloroethylene - -- -- 8.0E-04 8.0E-04
Phenanthrene 3.9E-04 -- - - 3.9E-04
Phenot 2.8E-03 - - s 2.8E-03
Feolychlorinated biphenyls 4 5E-07 - - - 4.5E-07
Polychlorinated dibenzo-p-dioxina 9.2E-05 - -- u- 9.2E-05
Polychlorinated dibenzo-p-furans 1.0E-07 -- - - 1.0E-07
Propionaldehyda 3.4E-03 - = -- 3.4E-03
Pyrene 2.0E-04 -- - -- 2.0E-04
Selenium 1.5E-04 - - - 1.5E-04
Styrens 1.0E-1 -n -- -- 1.0E-01
Tetrachloroethylene 2.1E-03 - -- -- 21E-08
Toluene 5.1E-02 -- = 8.0E-04 52E-02
Trichloroethylene 1.7E-03 -- - - 1.7£-03
Vinyl chloride 9.9E-04 - - - 9.9E-04
Xylane 1.4E-03 24E+00 - 1.6E-03 2.4E+00
Total 1.47 243 19.4 0.005 23.3
References:

(1) See Table 2, Proposed Wood-Fired Boiler - HAP Emissions.

(2) February 23, 2000 application for new UV line rofl coater, Attachment 2 emissions calculations on Tabla 1. HAP {xylene) emissions
of 0.81 tons/yr calculated for one rell coater would equal 2.43 tons/year for three roll coaters,

(3) See Table 3, Revised Rasin Usage - VOC/HAP Emissions.

(4) Novamber 20, 1896 revised air parmit application, Table 6a - emissions from wood pritty and cleaner.

S5/27/2006 SECOR International Incorporated Chatham Mew Boiter Emissions.xls



Table 8

Proposed New 12.6 MMBtwhr Wood-Fired Boiler
Permit Exemption Levels - Criteria Pollutant Emissions
Columbia Forest Products, Chatham, Virginia

R B _E_ITIISEIDH " [Unconirolied PTE] ﬁa’st,Aq{t\uait ¢’ Net Emissions’ " Modified Source
©Polutant. - - Factor [Emission Rate®:|. ~ Emissions® | - increase® - {Exemption Rate®
L _(lbs/MMBtu) . -f - {tons/yr) -« (tonsivr). - |- - (tonsiyr) o] © (fomsfyr).

&M 0.4 22.1 0 221 15

M. 0.36 12.9 0 19.9 10

S0, 0.025 1.4 o 1.4 10

NO, 0.49 27.0 0 | 27.0 10

CcO 0.6 331 0 33.1 100

vOC 0.017 0.9 0 0.9 10

Lead 4.80E-05 0.003 v 0.003 0.6

Notes:

(&) Estimated uncontrolled PTE annual emissions {tons/yr} = (maximum boiler heat input [MMBtWh]) x
{estimated PTE hours of oparatien [hrs/yr]) x (emission factar [ths/MMBLuI) / (2000 [bs/ton)
Maximum boller heat input (MMBtu/hr) = 12.6 (&}
Estimated PTE hours of oparation {hraiyr) = 8,760 (4}
(b} Maximum boiler heat input (MMBtu/mr) = (proposed maximum boiler horsepower [hp]) x (Btu convarsion factor
[Btu-inpuit/hp] / 1,000,000%
Proposed maximum boller horsepower thp) = 200 5
Btu conversion factor {Btu-inputhp) = 42,000 (5)

References:

(1) Uncontrofled dry wood emission factors from AP-42, Chapter 1.6, Wood Residue Combustion in Boilers (September 2003).
(£) "Actual emissions” and "net emissions increase® as defined in @ VAC 5-B0-111 O{C).

{3) Modified source exemption levels from 9 VAGC 5-80-1320(D).

(4) SECOR assumed operation 24 hours a day, 365 days a year.

(5) From the Movember 4, 2004 Hurst Boiler & Wekling Company boiler quote for Golumbia Forest Products, Chatham,

Virginia.

5/27/2005

SECOR Interpational incorporated

Chatham iNew Baller Emisefons. xis
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Table 8

Proposed New 12.6 MMBtu/hr Wood-Fired Boiler

Ambient Air Concentrations

Columbia Forest Products, Chatham, Virginia

Slgnlflcant Ambient.

SGHEEN 3

.P.é,i,lu‘tar-“tt:‘: e . Air: Concentratmn » Mabcnmum Cancentraﬂon
o One Hnur‘“} - Andual®. Dne Hour“” “Annual®
; - (mg/m?) _(mg/m°) {riigiim®) {mg/m®)
Acrolein 0.017 0.00046 0.0007 0.00007
Formaldehyde -- 0.0024 0.0008 0.00008
Notes:
{a) One hour significant concentration = (TLV-STEL [mg/m?) / 40
Acroleln TLV-STEL = 0.69 (1)
(b} Annual significant concentration = (TLV-TWA [mg/m®]) / 500
Acrolein TLV-TWA = 0.23 (1)
- Formaldehyde TLV-TWA = 1.2 (1}
(¢) Hourly SCREEN3 maximum concentration = (one hour concentration [pg/m?]) x (mg/1,000 uq)
Acrolein one hour concentration (pg/m®) = 0.694 2
Formaldehyde one hour concentration (pg/m?) = 07634 (@)
{d) Annual SCREENS maximum concentration = (one hour concentration {pg/m® x (mg/1,000 pg) x (conversion factor)
Acrolein one hour concentration {pg/m®) = 0.694 (2}
Formatdehyde one hour concentration {ug/m®) = 07634 (2)
Conversion factor = G.1 (3

Beferences:

{1) 1891-1992 Threshold Limit Values for Chemical Substances and Physical Agents and Biological Exposura
Indiges by the American Conference of Governmental Industrial Hygianists (ACGIH).

(2) Refor to SCREEN2 outpttt files in Appendix D

(3) EPA factor for converting one hour maximum concentrations to annual maximum concentrations.
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