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Nasol, David D.

From: Richard M Bonds <RBonds@smeinc.com>
Sent: Thursday, February 22, 2024 10:47 AM
To: Nasol, David D.
Cc: Marty Jones; Matt Korzelius
Subject: Silfab Revised Emissions Calculations and D-2573
Attachments: Emission Calculations_02-21-24_Confidential.pdf; Emission Calculations_02-21-24

_Public.pdf; Form D-2573_2-21-2024.pdf

David, a ached are confiden al and public versions of the revised emissions calcula ons as well as the revised D-2573 
form.  Please let us know if you need anything else. 

Thanks 

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Richard Bonds, PE 
Environmental Engineer 

   

S&ME
301 Zima Park Drive
Spartanburg, SC 29301   map
M: 864.316.2320 // O: 864.208.9354
www.smeinc.com
LinkedIn // Twitter // Facebook 

This electronic message is subject to the terms of use set forth at www.smeinc.com/email. If you received this message in error, please advise the sender 
by reply and delete this electronic message and any attachments. Please consider the environment before printing this email. 
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DHEC 2573 (3/2022)

A. APPLICATION IDENTIFICATION
1. Facility Name: Silfab Solar
2. SC Air Permit Number (if known; 8-digits only): - 3. Application Date: 06/01/2023 (revised 02/21/24)
4. Project Description: Solar panel manufacturing facility
5. Are other facilities collocated for air compliance?  Yes  No 6. If Yes, provide permit numbers of collocated facilities: 

B. AIR CONTACT
Consulting Firm Name (if applicable): S&ME, Inc.
Title/Position: Sr. Environmental Scientist Salutation: Mr. First Name: Marty Last Name: Jones
Mailing Address: 48 Brookfield Oaks Drive, Suite F
City: Greenville State: SC Zip Code: 29607
E-mail Address: mjones@smeinc.com Phone No.: 864-297-9944 Cell No.: 864-630-2956

C. EMISSION POINT DISPERSION PARAMETERS
Source data requirements are based on the appropriate source classification. 
Each emission point is classified as a point, flare, area, area circular, area polygon, volume, open pit, line, or buoyant line source.
Contact the Bureau of Air Quality for clarification of data requirements.  
Include sources on a scaled site map.  Also, a picture of area or volume sources would be helpful but is not required. 
A user generated document or spreadsheet may be substituted in lieu of this form provided all of the required emission point parameters are submitted in
the same order, units, etc. as presented in these tables.

       Abbreviations / Units of Measure: 
AGL = Above Ground Level
BTU/hr = British Thermal Unit per hour
o = Degrees

oF = Degrees Fahrenheit
ft = feet
ft/s = feet per second

K = Kelvin
m = meters
UTM = Universal Transverse Mercator
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Reminder: For all Emission Points, list the unique Emission Point ID for that source. Use the same emission point ID as shown in the current permit 
and provided in the last modeling submittal (as applicable). If the emission point ID has been changed from what was previously submitted, please 
list the current emission point ID with the old emission point ID in parenthesis

D. POINT SOURCE

Emission 
Point ID Description/Name

UTM Coordinates
(NAD83) Release 

Height
(ft)

Exit 
Temp.

(oF)

Exit
Velocity

(ft/s)

Inside
Diameter

(ft)

Discharge 
Orienta-

tion

Rain
Cap?
(Y/N)

Distance
To

Nearest
Property
Boundary 

(ft)

Building

Easting
(m)

Northing
(m)

Height
(ft)

Length
(ft)

Width
(ft)

P1ACID Phase 1 Acid Scrubber (AEX) 504946 3880896 19.7 76.7 90.5 1.5 Vertical No 175 50 850 260
P2ACID Phase 2 Acid Scrubber (AEX) 504955 3880901 19.7 76.7 90.5 1.5 Vertical No 175 50 850 260

HF-BST-01 30,000 Liter Hydrofluoric Acid Tank 504925 3880882 Vents through Phase 1 Acid Scrubber (P1ACID)
HF-BST-02 30,000 Liter Hydrofluoric Acid Tank 504928 3880884 Vents through Phase 2 Acid Scrubber (P2ACID)
HCL-BST-

01
20,000 Liter Hydrochloric Acid Tank

504932 3880885
Vents through Phase 1 Acid Scrubber (P1ACID)

HCL-BST-
02

20,000 Liter Hydrochloric Acid Tank
504935 3880887

Vents through Phase 2 Acid Scrubber (P2ACID)

E. FLARE SOURCE

Emission 
Point ID Description/Name

UTM Coordinates
(NAD83) Release 

Height
(ft)

Heat 
Release 

Rate 
(BTU/hr)

Exit
Velocity

(ft/s)

Exit 
Temp.

(oF)

Heat Loss 
Fraction

Distance To 
Nearest 
Property 
Boundary

(ft)

Building

Easting
(m)

Northing
(m)

Height
(ft)

Length
(ft)

Width
(ft)

F. AREA SOURCE

Emission 
Point ID Description/Name

UTM Coordinates
(NAD83) Release Height

AGL
(ft)

Easterly Length
(ft)

Northerly Length
(ft)

Angle From 
North

(o)

Initial Vertical
Dimension z

(ft)

Distance To Nearest 
Property Boundary

(ft)Easting
(m)

Northing
(m)
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F. AREA SOURCE

Emission 
Point ID Description/Name

UTM Coordinates
(NAD83) Release Height

AGL
(ft)

Easterly Length
(ft)

Northerly Length
(ft)

Angle From 
North

(o)

Initial Vertical
Dimension z

(ft)

Distance To Nearest 
Property Boundary

(ft)Easting
(m)

Northing
(m)

G. AREA CIRCULAR SOURCE

Emission 
Point ID Description/Name

UTM Coordinates
(NAD83) Release Height

AGL (ft)
Radius of Area

(ft)
Number of 

Vertices

Initial Vertical
Dimension z

(ft)

Distance To Nearest 
Property Boundary

(ft)Easting
(m)

Northing
(m)

H. AREA POLYGON SOURCE

Emission 
Point ID Description/Name

UTM Coordinates
(NAD83) Release Height

AGL (ft)

Initial Vertical 
Dimension

(ft)

Number of 
Vertices

Area
(ft2)

Distance To Nearest 
Property Boundary

(ft)Easting-1
(m)

Northing-1
(m)

I. VOLUME SOURCE

Emission 
Point ID Description/Name

UTM Coordinates
(NAD83) Release Height

AGL
(ft)

Physical 
Horizontal 

Dimension (ft)

Initial Horizontal 
Dimension y

(ft)

Physical Vertical 
Dimension (ft)

Initial Vertical
Dimension z

(ft)

Distance To 
Nearest Property 

Boundary
(ft)

Easting
(m)

Northing
(m)
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J. OPEN PIT SOURCE

Emission 
Point ID Description/Name

UTM Coordinates
(NAD83) Release Height

AGL (ft)

Easterly Length
(ft)

Northerly Length
(ft)

Pit Volume
(ft3)

Angle From North 
(o)Easting

(m)
Northing

(m)

K. LINE SOURCE

Emission 
Point ID Description/Name

UTM Coordinates
(NAD83) Release Height

AGL
(ft)

Line Length
(ft)

Line Width
(ft)

Initial Vertical
Dimension z

(ft)
Start Easting

(m)
Start Northing

(m)
End Easting

(m)
End Northing

(m)

L. BUOYANT LINE SOURCE (must complete Line Source and Buoyant Line Source tables)

Emission 
Point ID Description/Name

Average Building 
Length

(ft)

Average Building 
Height

(ft)

Average Building 
Width

(ft)

Average Line Source 
Width

(ft)

Average Building 
Separation

(ft)

Average Buoyancy 
Parameter (m4/s3)

M. EMISSION RATES
Emission 
Point ID

Pollutant Name CAS #
Emission Rate

(lb/hr)
Same as 

Permitted? (1)
Controlled or 
Uncontrolled

Averaging 
Period

P1ACID HF Acid 7664-39-3 0.0432 Yes  No Controlled 1-hr

P1ACID HCl Acid 7647-01-0 0.869 Yes  No Controlled 1-hr

P2ACID HF Acid 7664-39-3 0.0432 Yes  No Controlled 1-hr

P2ACID HCl Acid 7647-01-0 0.869 Yes  No Controlled 1-hr

P1ACID PM-10 0.28 Yes  No Controlled 1-hr
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M. EMISSION RATES
Emission 
Point ID

Pollutant Name CAS #
Emission Rate

(lb/hr)
Same as 

Permitted? (1)
Controlled or 
Uncontrolled

Averaging 
Period

P1ACID PM-2.5 0.28 Yes  No Controlled 1-hr

P2ACID PM-10 0.46 Yes  No Controlled 1-hr

P2ACID PM-2.5 0.46 Yes  No Controlled 1-hr

Yes  No
(1) Any difference between the rates used for permitting and the air compliance demonstration must be explained in the application report.



Table 1
Silfab Solar
Fort Mill, SC

Emissions Summary

Total Uncontrolled Emissions
Module Manufacturing Cell Manufacturing(1) Storage Tanks Generator DFTO Combustion Total

Tons/Year Tons/Year Tons/Year Tons/Year Tons/Year Tons/Year
NOX 0.0047 2.576 2.581
SO2 0.0003 0.015 0.016
CO 0.0010 2.164 2.165

PM-10 12.11 0.0003 0.196 12.31
PM-2.5 12.11 0.0003 0.196 12.31
VOC 49.3 26.3 0.0004 0.142 75.74
HAPs 0.0 203.6 0.2730 0.0005 0.041 203.90

HF 9.225 0.0510 9.28
HCl 194.4 0.2220 194.58

Total Controlled Emissions
Module Manufacturing Cell Manufacturing Storage Tanks Generator DFTO Combustion Total

Tons/Year Tons/Year Tons/Year Tons/Year Tons/Year Tons/Year
NOX 0.0047 2.576 2.581
SO2 0.0003 0.015 0.016
CO 0.0010 2.164 2.165

PM-10 2.02 0.0003 0.196 2.214
PM-2.5 2.02 0.0003 0.196 2.214
VOC 49.3 26.3 0.0004 0.142 75.738
HAPs 0.0 7.985 0.0109 0.0410 0.041 8.078

HF 0.377 0.00204                     0.379
HCl 7.609 0.00888                     7.618

(1) Cell Manufacturing emissions include the process and silane/SiO2 emissions generated from this process.  We have assumed all silane converts to 
    SiO2 when exposed to oxygen is emitted as PM10 and PM2.5.

Pollutant

Pollutant



Table 6
Silfab Solar
Fort Mill, SC

Combustion Sources Emissions

300 HP Emergency Generator

Amount Units Amount Units

300 100 Hours Diesel Fuel NOX 0.031 lb/HP-Hr 1 9.3 0.0047

300 100 Hours Diesel Fuel SOX2 2.05E-03 lb/HP-Hr 1 0.6 0.0003

300 100 Hours Diesel Fuel CO 6.68E-03 lb/HP-Hr 1 2.0 0.0010

300 100 Hours Diesel Fuel PM-10 2.20E-03 lb/HP-Hr 1 0.7 0.0003

300 100 Hours Diesel Fuel PM-2.5 2.20E-03 lb/HP-Hr 1 0.7 0.0003

300 100 Hours Diesel Fuel VOC 2.47E-03 lb/HP-Hr 1 0.7 0.0004

Maximum Diesel Fired
Emergency Generator 18 gal/hr 1800 gal/year
Total 18 gal/hr 1800 gal/year

6.0 8760 NOX 100 0.5882 2.5765

6.0 8760 SOX 0.6 0.0035 0.0155

6.0 8760 CO 84 0.4941 2.1642

6.0 8760 PM-10 7.6 0.0447 0.1958
6.0 8760 PM-2.5 7.6 0.0447 0.1958
6.0 8760 VOC 5.5 0.0324 0.1417
6.0 8760 Lead 0.0005 0.000003 0.000013

DFTO 51.53 MMft3/yr
Total 51.53 MMft3/yr

(1) Emergency generator emissions based on emissions factor in AP-42, Chapter 3, Table 3.3.1.
(2) Emergency generator operation limited to 100 hours /year for routine testing and maintenance.
(3) Emission factors were obtained from AP-42, Chapter 1.4, Tables 1.4-1 and 1.4-2 for Natural Gas Combustion.
(4) Heat content of natural gas assumed to be 1020 BTU/scf.

Total 
Emissions
(tons/yr)

Source
Rated

Capacity
(HP)

Time of Operation(2)

Fuel

Emergency Generator(1)(2)

Air
Contaminant

AP-42 Emission Factor(1)
Number of 
Generators

Total 
Emissions

(lbs/yr)

Total 
Emissions
(lbs/hr)(4)

Total 
Emissions
(tons/yr)

DFTO Natural Gas Usage

Total Nat. Gas Fired

Source
Rated

Max Capacity 
(MM Btu/hr)

Hours of 
Operation

Air
Contaminant

AP-42 Emission
Factor

(lb/106 SCF)(3)



Table 7
Silfab Solar
Fort Mill, SC

HAP Emissions from Combustion Sources

Natural Gas Fired DFTO Generator
Natural Gas Burned-Maximum 
(MMft3): 42.9 MM ft3/year

Maximum Hours Operated per Generator: 100 hrs/year

Max Gallons of Diesel Fuel Burned: 1,800            gals/year
Number of Generators: 1
Total Heat Input: 250               MMBTU/yr

Emission Factor Potential 
Annual Emission Factor Potential 

Annual

(lb/MMft3) Emissions (lb/MMBtu) Emissions

(Tons/yr) (Tons/yr)

2-methylnaphthalene 2.40E-05 5.15E-07 benzene 9.33E-04 1.17E-04
3-methylcholanthrene 2.00E-06 4.29E-08 toluene 4.09E-04 5.12E-05
7,12-dimethylbenzeanthra 1.60E-05 3.44E-07 xylenes 2.85E-04 3.57E-05
acenepaphthene 2.00E-06 4.29E-08 1,3-butadiene 3.90E-05 4.88E-06
acenepaphthylene 2.00E-06 4.29E-08 formaldahyde 1.18E-03 1.48E-04
anthracene 2.00E-06 4.29E-08 acetaaldehyde 7.67E-04 9.60E-05
benz(a)anthracene 2.00E-06 4.29E-08 acrolein 9.20E-05 1.15E-05

benzene 1.30E-03 2.79E-05 naphthalene 8.50E-05 1.06E-05

benzo(a)pyrene 2.00E-06 4.29E-08 acenaphthylene 5.00E-06 6.26E-07
benzo(b)flouranthene 2.00E-06 4.29E-08 acenaphthene 1.00E-06 1.25E-07

benzo(g,h,i)perylene 1.00E-06 2.15E-08 flourene 2.90E-05 3.63E-06

benzo(k)flouranthene 2.00E-06 4.29E-08 phenanthrene 2.90E-05 3.63E-06
chrysene 2.00E-06 4.29E-08 chrysene 0.00E+00 0.00E+00
dibenzo(a)anthracene 1.00E-06 2.15E-08 benzo(a)anthracene 2.00E-06 2.50E-07

dichlorobenzene 1.20E-03 2.58E-05 benzo(a)fluoranthene 0.00E+00 0.00E+00

flouranthene 3.00E-06 6.44E-08 benzo(k) fluoranthene 0.00E+00 0.00E+00

fluorene 3.00E-06 6.44E-08 pyrene 5.00E-06 6.26E-07
formaldahyde 7.50E-02 1.61E-03 flouranthene 8.00E-06 1.00E-06
hexane 1.80E+00 3.86E-02 benzo(a)pyrene 0.00E+00 0.00E+00

indo(1,2,3-cd)pyrene 2.00E-06 4.29E-08 indo(1,2,3-cd)pyrene 0.00E+00 0.00E+00

naphthalene 6.10E-04 1.31E-05 benzo(a,h)anthracene 1.00E-06 1.25E-07

phenanthrene 1.70E-05 3.65E-07 benzo(g,h,l)perylene 0.00E+00 0.00E+00

pyrene 5.00E-06 1.07E-07 Total HAPS (tons/year) 0.0005

toluene 3.40E-03 7.30E-05

arsenic 2.00E-04 4.29E-06
berylium 1.20E-05 2.58E-07

cadmium 1.10E-03 2.36E-05

chromium 1.40E-03 3.01E-05
cobalt 8.40E-05 1.80E-06
manganese 3.80E-04 8.16E-06

mercury 2.60E-04 5.58E-06

selenium 2.30E-05 4.94E-07
nickel 2.10E-03 4.51E-05

Total HAPS (tons/year) 0.0405

0.0410 tons/year

Notes:
1.  Emission Factors for natural gas fired equipment from Table 1.4-3 and 1.4-4 of AP-42 Section 1.4 - Natural Gas Combustion from External Sources.
2.  Emission factors for diesel engines from Table 3.3-2 of AP-42-Chapter 3 Section 3.3 - Stationary Internal Conbustion Sources.
3.  Diesel fuel usage for the generator was calculated based on 139,000 Btu/gal for diesel fuel.

Hazardous Air Pollutant Hazardous Air Pollutant

Total HAP Emissions (DFTO and Generator)



VOC measured VOC calculated
kg / year MW / year kg/MW MW Tons / year Tons / year

1 1655 20 82.75 2000 165.5 21.2

BOM M1 Poly M10
MATERIA

L
UM Quantità/pz

PASTE AL - 2° REAR Gr 1.400 0.100
PASTE AG/AL - 1° REAR Gr 0.050 0.000
PASTE AG Gr 0.115 0.100

TOTAL 1.565 0.200
% difference 12.78%

Helios Nr 20MW monitoring data on M1 Multy cells

Note: calculation 
based on BOM 
difference and 

Table 8
Silfab Solar
Fort Mill, SC

Printing VOC Emissions



Table 9
Silfab Solar
Fort Mill, SC

Cell Production Emissions

Process Step

Acidic exhaust 
EXA Exhaust 

Acid Flow Rate
average        

(m3/h)

Uncontrolled 
Acidic Exhaust 

HF 
Concentration 

(mg/m3)

Uncontrolled 
Acidic Exhaust 

HCL 
Concentration  

(mg/m3)

Uncontrolled Acidic 
Exhaust HF Emissions 

(lbs/hr)

Uncontrolled 
Acidic Exhaust 
HCL Emissions 

(lbs/hr)

Controlled Acidic 
Exhaust HF 
Emissions 

(lbs/hr)

Controlled Acidic 
Exhaust HCL 

Emissions 
(lbs/hr)

BatchTex3 N600 3400 6 9 0.04 0.07 0.0018 0.0027

InEtchSide 3+ (BSG removal) 804 513 0.91 0.00 0.0363

Power machine + External O3-Generato 1400 6 9 0.02 0.03 0.0007

InPolySide3+ 335 598.5 0.44 0.00 0.0177

Exhaust 600 532 32810.4 0.70 43.36 0.0281 1.7345

BatchClean3 N600 1800 6 9 0.02 0.04 0.0010


