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Operating hours/year 8,760
Maximum Operating Coke Burn-off 8,614 Ib/h Based on FCCU Licensor Data
Unit Fresh Feed rate (bbl/d) 14376 bbl/d
14.376 Mbbl/d
Nickel E-cat (mg/kg) 1,200 PPM (mg/kg)
Cpickel (in the fines) (kg/kg) 96 PPM (mg/kg)
Uncontrolled Controlled
L Emission Factors Emissions (Ib/h) Emission (STPY) . Emissions (Ib/h) Emission (STPY)
Criteria Pollutants Contol Device Control %
(Ib/Mbbl Fresh Feed) Uncontrolled Uncontrolled ° Controlled Controlled
co* 0 0 0 BCP 100% 0 0
Lead (Ratio to Nickel Concentration) 0.08 4.63E-04 2.03E-03 BCP 99% 4.63E-06 2.03E-05
PM10 Primary - 11.448 50.1 Wet Scrubber or Tri-Mer 98.0% 0.229 1.003
PM condensable - 3.876 17.0 Wet Scrubber or Tri-Mer 98.0% 0.078 0.340
PM2.5 filterable - 6.55 28.7 Wet Scrubber or Tri-Mer 98.0% 0.131 0.573
PM2.5 Primary - 10.42 45.7 Wet Scrubber or Tri-Mer 98.0% 0.208 0.913
PM10 filterable - 7.572 33.2 Wet Scrubber or Tri-Mer 98.0% 0.151 0.663
NOx 71 42.53 186.3 COP-NP or Tri-Mer 98% 0.851 3.73
SO, *RE 151.80 664.9 Wet Scrubber or Dry Sorbent 99% 1.52 6.65
VOC** 220 131.78 577.2 Flue Gas Recirculation 99% 1.32 5.77
Total HAP - 4.85 5.39 BCP 2.70E-01 0.87
* Based on FCCU regenerator design for complete carbon burn operation BCP - Best Combustion Practices
** Based on FCCU flue gas capture and recirculation design for complete combustion COP-NP - Non-Platinum CO combustion promoter
*** Based on FCCU Licensor Data
CALCULATIONS
METAL HAP
ENickel 0.025 ton Enickel
year
Example: EAntimony 0.025 Ton Enickel | 0.065 EAntimony = 0.002 ton Eantimony
year I Enickel year
Uncontrolled Controlled
HAP Emission Ratio Emission (Ib/h) STPY Control Device Yes/No? Control % Emission (STPY), Ib/h
Nl 1 5.79E-03 2.54E-02 Yes 99% 2.54E-04 5.79E-05
Eontimony 0.065 3.76E-04 1.65E-03 Yes 99% 1.65E-05 3.76E-06
(Eee 0.01 5.79E-05 2.54E-04 Yes 99% 2.54E-06 5.79E-07
Eperyliium 0.003 1.74E-05 7.61E-05 Yes 99% 7.61E-07 1.74€-07
(Exitinm 0.013 7.53E-05 3.30E-04 Yes 99% 3.30E-06 7.53E-07
Echromium 0.25 1.45E-03 6.34E-03 Yes 99% 6.34E-05 1.45€-05
Ecobalt 0.052 3.01E-04 1.32E-03 Yes 99% 1.32E-05 3.01E-06
Emanganese 0.13 7.53E-04 3.30E-03 Yes 99% 3.30E-05 7.53E-06
Eselenium 0.025 1.45E-04 6.34E-04 Yes 99% 6.34E-06 1.45E-06
Evanadium *** 132 7.64E-03 3.35E-02 Yes 99% 3.35E-04 7.64E-05
Eginc »+ 0.74 4.28E-03 1.88E-02 Yes 99% 1.88E-04 4.28E-05
2.09E-02 9.15E-02 Total Metal HAP 9.15E-04 2.09E-04
Assumptions
Rate of circulation of catalyst is equal to the coke burnoff rate
Calculations
Maximum Operating Coke Burn-off 8,614 Ib/h
Nickel E-cat (mg/kg) 1,200 PPM (mg/kg)
PM Calculation
PM Filterable 0.90 Ib
1000 Ib Coke
091b |  ss1albcoke | 8760h = 33.96 STPY PMFIL
1000 Ib-Coke BO | h | year Year
PM Condensable 0.45 Ib
1000 Ib Coke
0.451b | b Coke | 8760 h = 16.98 ton PMFIL
1000 Ib-Coke BO | h | year Year
PM Primary = PM Filterable + PM Condensable = 50.93 ton PM Primary
year
PM Sulfate = PMFIL - PMNONSULF
PMNONSULF 0.70 b
1000 Ib Coke
0.71b |  se14lbcoke | 8760 h = 26.41 ton PMNONSULF
1000 Ib-Coke BO | h | vear Year
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PM Sulfate = 7.5 ton PM Sulfate
year
PM10-Filterable
PM10-Fil Fraction 0.97
0.97 | 26.41 ST PM nonsulf + 7.5STPM SUL = 33.16 ton PM10 Fil
year year year
PM2.5-Filterable
PM10-Fil Fraction 0.80
0.80 | 26.41 ST PM nonsulf + 7.5STPM SUL = 28.67 ton PM10 Fil
year year year
PM2.5PRI
PM2.5-Pri = P<2.5FIL + PM Condensable = 45.65 ton PM2.5 PRI
year
Calculation of CNi
1,200 mg
ke
Fraction PM FIL <2.5 0.80
26.41 ton PMNONSULF
Year
038 | 1200 mg = 960 mg
| ke kg
26.41 ton nonsulfate | 960 mg | kg = 0.025 ton Enickel
kg 1E06 mg year
Organic HAP Emissions
Maximum Operating Coke Burn-off 8,614 Ib Coke/h
8.614 1000 Ib Coke
h
Example
Acetaldehyde 8614 Ib Coke | 0.0013 Ib = 0.0112 Ib
h | 10001b Coke h
PAH
Uncontrolled Controlled
EF (1b/1000 Ib-Coke) Emission (Ib/h) STPY Control Control Efficiency STPY Ib/h
Acetaldehyde 0.0013 1.12E-02 4.90E-02 4.90E-02 1.12E-02
Acetone 1.60E-04 1.38E-03 6.04E-03 6.04E-03 1.38E-03
Acrolein 6.60E-05 5.69E-04 2.49E-03 2.49E-03 5.69E-04
Benzene 1.10E-03 9.48E-03 4.15E-02 4.15E-02 9.48E-03
Bromomethane 1.40E-04 1.21E-03 5.28E-03 5.28E-03 1.21E-03
1,3-Butadiene 2.00E-06 1.72E-05 7.55E-05 7.55E-05 1.72E-05
Ethylbenzene 1.60E-05 1.38E-04 6.04E-04 6.04E-04 1.38E-04
Formaldehyde 0.016 1.38E-01 6.04E-01 6.04E-01 1.38E-01
Methylene chloride 4.40E-04 3.79E-03 1.66E-02 1.66E-02 3.79€-03
Phenol 5.70E-04 4.91E-03 2.15E-02 2.15E-02 4.91E-03
Toluene 2.10E-04 1.81E-03 7.92E-03 7.92E-03 1.81E-03
Trichlorofluoromethane 1.60E-04 1.38E-03 6.04E-03 6.04E-03 1.38E-03
Xylene 2.10E-04 1.81E-03 7.92E-03 7.92E-03 1.81E-03
Acenaphthene 2.20E-07 1.90E-06 8.30E-06 8.30E-06 1.90E-06
Acenaphthylene 7.80E-06 6.72E-05 2.94E-04 2.94E-04 6.72E-05
Anthracene 6.70E-06 5.77E-05 2.53E-04 2.53E-04 5.77E-05
Benzo(a)anthracene 3.80E-08 3.27E-07 1.43E-06 1.43E-06 3.27€E-07
Benzo(a)pyrene 7.10E-07 6.12E-06 2.68E-05 2.68E-05 6.12E-06
Benzo(b)fluoranthene 2.40E-07 2.07E-06 9.06E-06 9.06E-06 2.07E-06
Benzo(e)pyrene 3.30E-08 2.84E-07 1.25E-06 1.25E-06 2.84E-07
Benzo(g,h,i)perylene 3.10E-07 2.67E-06 1.17E-05 1.17E-05 2.67E-06
Benzo(k)fluoranthene 1.80E-07 1.55E-06 6.79E-06 6.79E-06 1.55E-06
Chrysene 2.30E-07 1.98E-06 8.68E-06 8.68E-06 1.98E-06
Dibenz(a,h)anthracene 2.80E-07 2.41E-06 1.06E-05 1.06E-05 2.41E-06
Fluoranthene 6.10E-06 5.25E-05 2.30E-04 2.30E-04 5.25E-05
Fluorene 2.40E-06 2.07E-05 9.06E-05 9.06E-05 2.07E-05
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Indeno(1,2,3-cd)pyrene 3.00E-07 2.58E-06 1.136-05 1.136-05 2.58E-06
2-Methylnaphthalene 1.80E-06 1.55E-05 6.79E-05 6.79E-05 1.55€-05
Naphthalene 7.00E-05 6.03E-04 2.64E-03 2.64E-03 6.03E-04
Phenanthrene 1.60E-05 1.386-04 6.04E-04 6.04E-04 1.386-04
Pyrene 2.20E-07 1.90E-06 8.30E-06 8.30E-06 1.90E-06
PAH (without Naphtalene) 3.06E-04 1.34E-03 1.34€-03 3.06E-04
T 3.20E-11 2.76E-10 1.21E-09 1.21€-09 2.76E-10
exachiorod benzoraran 6.30E-11 5.43E-10 2.38E-09 2.38E-09 5.43E-10
Heptachlorodibenzo-p-dioxin 5.60E-11 4.82E-10 2.11E-09 2.11E-09 4.82€-10
Carbon disulfide 3.70E-05 3.19E-04 1.40E-03 1.40€-03 3.19E-04
Hydrogen chloride 011 9.48E-01 4.15E+00 Dry Sorbent 98% 8.30E-02 1.90E-02
Hydrogen cyanide**** 0.43 3.70E+00 3.70E-01 BCP 98% 7.41E-03 7.41E-02
Mercury 6.00E-06 5.17E-05 2.26E-04 98% 4.53E-06 1.036-06

4.83 5.30 Total Organic HAP 8.65E-01 2.70E-01
Ammonia 0.57 4.91E+00 2.15E+01 [ [ 2.15E+01 4.91E+00
REFERENCES

All calculations were based on the Table 5-4 of the Emissions Estimation Protocol for Petroleum Refineries, Version 3, RTl International (unless noted otherwise)
Metal HAPs were calculated using the Equation 5-1 and Table 5-3 of the RTI Emissions Estimation Protocol.

* Calculated based on the TABLE 5,1-1. AP 42, Fifth Edition, Volume IChapter 1: External Combustion Sources.

** Overall, less than 1% weight of total hydrocarbon emissions is methane.

Neg: negligible.

*** Vanadium and zinc are not HAPs, but are included here as other pollutants of interest.

***%: HCN emissions considered to be emitted only in startup and shutdownoperations, which means a factor of 200 hours/year
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SRU UNIT: LO-CAT ©® (licensed by MERICHEM) LTPD 10.14
Capacity (MMSCFD) 9.4
Operating hours/year 8,760
Number of Vents: 2
to be directed to a Thermal Oxidizer
Molar Flow combined 597.6 Ibmol/h
STD Vapor Volumetric Flow
Combined 5.442 MMSCFD para ppmv es este
Component Combined Mole%  Molar Flow (Ibmol/h)
H2 0.1722 1.0292
C1 0.4742 2.8335
Ethylene 0.3566 2.1310
c2 0.4245 2.5370
c3 0.1750 1.0456
iC4 0.0295 0.1765
nC4 0.0843 0.5040
H2S 1.17E-06 0.0007 1.13 ppmv
Cco2 0.0000 0.0000
H20 14.3990 86.0485
02 15.9311 95.2045
N2 67.1550 401.3185
Ar 0.7985 4.7717

100.0000 597.6007
Specifications Thermal Oxidizer
Duty (MMBTU/h) 1.583
VOC Destruction (%) 99.9 V1 (ft3/h) 389370.46
Exit Temperatur (°F) 414.5 485.65 T1 (°F) 414,5
Flue gas (Ib/h) 16,081 T2 (°F) 68
Density (Ib/ft3) 0.0413
Volume flow (ft3/h) 389,370.46
SCFM (68°F, 14 psi) 3,917.22 0.978
Flue Gas Component Molar Flow (Ibmol/h) MwW Ib/hr STPY Conc. (Ib/ft3)  Conc. (mg/m3) Conc. (ppmv)
c1 0.001 16.04 0.02 0.07 4.24E-08 6.80E-01 1.69E+00
Ethylene 0.003 28.05 0.08 0.35 2.04E-07 3.27E+00 4.65E+00
c2 0.002 30.07 0.06 0.28 1.65E-07 2.64E+00 3.50E+00
c3 0.003 44.1 0.11 0.49 2.87E-07 4.61E+00 4.16E+00
iC4 0.001 58.12 0.06 0.27 1.56E-07 2.50E+00 1.72E+00
nC4 0.000 58.12 0.01 0.04 2.63E-08 4.22E-01 2.90E-01
Sum VOC 0.010 35.17 0.34 1.50 8.81E-07 1.41E+01 16.0
S02 0.0007 64.1 0.04 0.20 1.16E-07 1.85E+00 1.15

Emission Factor Emission (lb/h) Emission (US Conc. (Ib/ft3) | Conc. (mg/m3) | Conc. (ppmv)
(Ib/MMBtu, LHV basis) tpy)

Carbon monoxide 0.31 4.91E-01 2.15E+00 1.26032E-06 2.02E+01 28.7
Nitrogen oxides 0.068 1.08E-01 4.71E-01 2.76457E-07 4.43E+00 3.84
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Operating hours/year (purge and B.S.) - Flare pilot Emissions 168
Refinery capacity
55,000 bbl/d
55 Mbbl/d
0.055 MMbbl/d
Blowdown Operations (1)
Blowdown hours 168
Blowdown
Emission Emission
Criteria Pollutant Ib/Mbbl Refi C it

/ efinery Capacity (Ib/h) (STPY)
Carbon monoxide (CAS No. 630-08-0) 4.3 9.9 0.828
Nitrogen oxides 19 43.5 3.658
SOX 27 61.9 5.198
VOoC 0.8 1.8 0.154
SOQT (PM, s-FIL) from Lightly smoking flares (2) 0.027 0.1 0.005

Reference 1: "Emissions Estimation Protocol for Petroleum Refineries, Table 5-12 "Default Emission Factors for Blowdown

Systems"

Assumption: Controlled emissions of a blowdown system with vapor recovery and flaring

Reference 2: "Emissions Estimation Protocol for Petroleum Refineries, Table 6-3 "Emission Factors for Soot from Flares"

Calculated using the LHV energy consumption-based emission factor

Blowdown Sys. 41 of 52
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Refinery capacity
55,000 bbl/d
55 Mbbl/d
0.055 MMbbl/d
Number of flares 4 Number of pilots 20
. " 100
Fuel Gas to Pilots (SCF/h) (each pilot) scf/h
Flare hours 168 h
year
Case: Normal operation HC Enclosed HC
Heating Value (MMBTU / SCF) HC Emergency  Emergency Operating
(Natural Gas)= 0.00052 Flare 1 Flare 2 Acid Flare Flare
X 100 .
Fuel Gas to Pilots (SCF/h) (each flare) Number of Pilots 3 3 2 12
LHV (MMBTU/h) 1.04 LHV (MMBTU/h) 0.156 0.156 0.104 0.624
Flare HAP
FOR 168 Hours of flaring
Emission Factor Emission .
HAP (tons/yr/bbl/d) (TPY) Ib/h-flaring
Benzene 9.00E-06 9.49E-06 1.13E-04
Toluene 7.00E-06 7.38E-06 8.79E-05 MBBL b.O E-06 Ton- 2000 Ib y
Xylene 6.00E-06 6.33E-06 7.53E-05 d | yr-Mbbl ton 8760 h-flaring
Methyl tertiary-butyl ether 3.00E-06 3.16E-06 3.77E-05
Hexane 1.00E-05 1.05E-05 1.26E-04
Formaldehyde 1.00E-06 1.05E-06 1.26E-05 0.000113 |b h-flaring ton
Ethylbenzene 2.00E-07 2.11E-07 2.51E-06 h-flaring yr 2000 Ib
1,3-Butadiene 7.00E-06 7.38E-06 8.79E-05
Total HAP (TPY) 4.56E-05 5.42E-04
Reference: "Emissions Estimation Protocol for Petroleum Refineries, Table 6-4 "Flare General Emission Factors"
Flare Pilot Operations
8760 h
Conversion 1020 BTU
SCF
Pilot Emissions (lb/h)
HC Emergency Flare 1 3 100 300 0.306 8.57E-03 1.50E-07 1.22E-03 9.18E-04
HC Emergency Flare 2 3 100 300 0.306 8.57E-03 1.50E-07 1.22E-03 9.18E-04
Acid Flare 2 100 200 0.204 5.71E-03 1.00E-07 8.16E-04 6.12E-04
Enclosed HC Operating Flare 12 100 1200 1.224 3.43E-02 6.00E-07 4.90E-03 3.67E-03
Total (Ib/h) 5.71E-02 1.00E-06 8.16E-03 6.12E-03
Total (STPY) 0.25 4.38E-06 0.04 0.03
HC Emergency Flare 1 3 100 300 0.306 3.06E-04 9.18E-03 1.80E-04 1.65E-03
HC Emergency Flare 2 3 100 300 0.306 3.06E-04 9.18E-03 1.80E-04 1.65E-03
Acid Flare 2 100 200 0.204 2.04E-04 6.12E-03 1.20E-04 1.10E-03
Enclosed HC Operating Flare 12 100 1200 1.224 1.22E-03 3.67E-02 7.20E-04 6.60E-03
Total (Ib/h) 2.04E-03 6.12E-02 1.20E-03 1.10E-02
Total (STPY) 0.01 0.27 0.01 0.05

Flares 1 of 1

*Calculated based on the TABLE 1.4-2. AP 42, Fifth Edition, Volume IChapter 1: External Combustion Sources.
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Charge 55,000.00 bbl/day
Water Density 8.34 Ib/gal
Average e s Average Benzene
Process Unit Throughput of the Water Flow Waste Water Flow S — Benzene Mass Flow Benzene Mass Flow
Unit (bbl/d) Factor((ag)al/bbl) (gal/d)** (ppmw) (a) (Ib/d) Uncontrolled (Ib/d) Controlled
Desalter Charge* 55,000 0.05 115,644 21 20.254 1.013
Alkylation unit 5,388 6 - 3 - -
Catalytic reforming 12,720 15 - 106 - -
Hydrotreating/hydrorefining 47,418 2.6 - 6.3 - -
Catalytic cracking 14,376 2.4 - 13 - -
Product blending 32,221 2.9 - 24 - -
Sulfur plant* 11.37 9.7 110.3 0.8 0.001 0.000
Isomerization 3,362 1.5 - 33 - -
Tank drawdown 110,586 0.02 2,212 188 3.468 0.173
* Estimated from process data for the desalter. Total 23.72 1.186
*This flow factor is given in gal/ton of sulfur
** WWTP engineering data
*** Assumes VSEP pretreatment or similar pretreatment of inflow into API (or in lieu of API) 95% Assumed Efficiency
Pretreatment Control
YES *** Yes/No?
CALCULATIONS
Mass Flow Benzene 1.19 Ib
day
Example
Benzene Mass Ratio Mass Flow |b/d
Toluene 3.3 1.191b = 3.91 Toluene Ib
day day
et | e ron | T s s | e | e
Total VOC 81 96.08 0.6 10.52 10.52 2.40
2,2,4- Trimethylpentane 1.97 2.34 0.55 0.23 1.06E-01 2.41E-02
Benzene 1 1.19 0.25 0.05 2.44E-02 5.56E-03
Biphenyl 0.034 0.04 0.031 2.28E-04 1.03E-04 2.34E-05
Cresols 0.25 0.30 0 0.00E+00 0.00E+00 0.00E+00
Cumene 0.37 0.44 0.24 0.02 8.65E-03 1.97E-03
Ethylbenzene 0.88 1.04 0.22 0.04 1.89E-02 4.31E-03
Hexane 35 4.15 0.55 0.42 1.88E-01 4.28E-02
Methyl tertiary-butyl ether 0.58 0.69 0.091 0.01 5.14E-03 1.17E-03
Naphthalene 0.29 0.34 0.098 0.01 2.77E-03 6.32E-04
Phenol 0.18 0.21 0 0.00 0.00E+00 0.00E+00
Styrene 0.58 0.69 0.64 0.08 3.62E-02 8.26E-03
Toluene 33 391 0.19 0.14 6.11E-02 1.39E-02
Xylene 3.6 4.27 0.21 0.16 7.36E-02 1.68E-02
1,3-Butadiene 0.0006 0.00 0.75 0.00 4.38E-05 1.00E-05
Total HAP (Uncontrolled) 1.16 5.24E-01 1.20E-01
[ Total HAP (Controlled) 0.524

PROPOSED CONTROL OF HAP TO THE WWTS
The HAP contribution exceeds the 10 TPY limit for this pollutant. Existing technology can remove the benzene directly from the streams that are contributing the

highest load.

55% Efficiency by use of activated carbon filters in API Separator

The technology can remove at a minimum 90% of the benzene. The Catalytic Reformer and the Product Blending process sewers would have to be segregated and lifted

to the pretreatment unit prior to discharge to the WWTS

The efficiency must be at least 82% to achieve the reduction in emissions necessary
(a) Table 7-8. Model Process Unit Characteristics for Petroleum Refinery Wastewater
(b) Table 7-9. Refinery Wastewater Contaminant Concentrations as a Ratio to Benzene
(c) Table 7-10. Default Mass Emission Factors for Refinery Wastewater Collection and Treatment Systems
Tables adpted from the Emissions Estimation Protocol for Petroleum Refineries, Version 3, RTI International.

WWTS 45 of 52
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BASIS

It is assumed that crude oil inlet is via rails, not trucking. Also, it is assumed that 25% of liquid products (excep fuel oil) are loaded and
transported via trucking; actual emissions might be lower, since in the future more volume may be transported via railroad.
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8.47E-05

3.71E-04

1.07E-05

3.45E-04

1.51E-03

5.37E-04

Refinery production bbl/d gal/d Notes tckicapacity trips/day
(gallon)
Gasoline+butane 9,555 401,321 |Including offspec gasoline/naphtha and light slop 10000 40
Jet Kerosene 2,116 88,883 8000 11
Diesel 2,776 116,582 |Including offspec diesel/fuel oil 6000 19
LPG 1,500 63,000 [Including heavy slop 6000 11
Total 81
Truck Round Trip Distance/trif 0.0379 mile
5280 feet
mile
200 feet traveled
TRUCK LOADING VMT
81Trip | 0.04mile | 365 day = 1,120 VMT
day | Round Trip | year year
= 3.07 VMT
d
Maximum Gross Weight for USDOT tractor trailer
80000 Ib
40 ton
Average Speed
5 mile
hr
Wet days (Mean) 90 day
P (Value) 2160 hour
N (Value) 8760 hour
TRUCK VMT IN LIMITED ACCESS ROAD
Silt L Emission
Pollutant k (Ib/VMT) (grain/sq ft) W (ST) N (hour) P (hour) Factor
[2] (Ib/VMT)
PM 2.5 0.00054| 2.15E-02 40 8760 2160 0.001
PM 10 0.0022( 2.15E-02 40 8760 2160 0.003
PM 2.5 Emissions
0.001 Ib 3.07 VMT d =
VMT d 24 h
0.001 Ib 3.07 VMT 365 day ton =
VMT d year 2000 Ib
0.001lb | 3.07vMmT | d h ke 1000 g =
vMT | d [ 24h 36005 2.206 Ib s
PM 10 Emissions
0.0031b | 3o7vmT | d =
vMT | d | 24n
olb 3.07 VMT | 365 day ton =
VMT d | year 2000 Ib
0.003b | 3.07vMmT | d h ke 1000 g =
VMT d | 24 h 3600 s 2.206 lb s
Assumption Silt loading at the lower range of values since the vehicles will not exceed 5 MPH, and will not be involved in heavy braking
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EMPLOYEE PARKING VMT

Employees/shift Shifts Trips

100 2 200

Employee Round Trip Distance/trip
0.1894 mile
5280 feet
mile
1000 feet traveled

Vehicle Miles Traveled

200Trip | 0.19mile | 365 day = 13,826 VMT
day | Round Trip | year year

= 37.88 VMT

d
Average Gross Weight Vehicle [1]
3600 Ib
1.8 ton
Average Speed
5 mile
hr
Wet days (Mean) 90 day
P (Value) 2160 hour
N (Value) 8760 hour
EMPLOYEE VMT IN LIMITED ACCESS PARKING LOT
Silt L Emission
Pollutant k (Ib/VMT) (grain/sq ft) W (ST) N (hour) P (hour) Factor
[2] (Ib/VMT)
PM 2.5 0.00054| 2.15E-02 1.8 8760 2160 2.80E-05
PM 10 0.0022( 2.15E-02 1.8 8760 2160 1.14E-04
PM 2.5 Emissions
0.000028 Ib 37.88 VMT d = 4.42E-05 Ib PM 2.5
VMT d 24 h h
0.00003 Ib 37.88 VMT 365 day ton = 1.94E-04 Ton PM 2.5
VMT d year 2000 Ib Year
0.000031b | 37.88VMT | d h kg 1000 ¢ = 5.57E-06 gPM 2.5
vMT | d [ 24h 36005 2.206 Ib s s
PM 10 Emissions
0.0001142 Ib| 37.88 VMT d = 1.80E-04 Ib PM TOT
VMT d 24 h h
0.00011 Ib 37.88 VMT 365 day ton = 7.89E-04 Ton PM TOT
VMT d year 2000 Ib Year
0.000111b | 37.88VMT | d h ke 1000 g = 2.27E-05 g PM TOT
T | d [ 24h 36005 2.206 Ib s s
Assumption Silt loading at the lower range of values since the vehicles will not exceed 5 MPH, and will not be involved in heavy braking

[1] Passenger Car and Light Truck Fleets Characteristics, Corporate Average Fuel Economy (CAFE) standards
http://www.nhtsa.gov/cars/rules/CAFE/NewPassengerCarFleet.htm
[2] AP 42 Emission Factors, Fifth Edition, Volume I, Section 13.2.1. Paved Roads, Silt loading factor for limited access roads, page 13.2.1-9
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Spent Catalyst Handling

Data
8.614 ton catalyst/14 day
14 day maintenance schedule
70000 bbl/day
Calculations

Spent Catalyst Production

8.614ton | 20001b | = 1231 Ib PM
| ton | 14 day day
Percentage of catalyst suspended in the air during transfer into the bi 15%
123061b |  15% = 184.59 Ib PM
day | day
Controlled Emissions 95% efficiency
18460b | day | (1-0.95) = 1.32E-04 Ib PM
day | 70000 bbl | bbl
Emissions for 365 day operation, 55 000 barrel/day
0.0001 Ib I 55000 bbl 365 day = 2646.83 Ib PM
bbl | day year year
2646.8lb yr = 1.32 ton PM
year 2000 Ib year

Catlyst Handling. 51 of 52
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4 _))Veplcg CALCULATION NOTES
Job No: N/A
CODE: UNIT: Spc. No.:
N/A LOCATION: N/A Sh. 1 of 4 |Rev. A
| 1]
| 2| 1. FLARE EMISSION
HC Enclosed He
Emergency | Acid Flare i Emergency
° UNITS Flare (Phase 1) Op'::-t;ng Flare
(Phase 1) (Phase 1) (Phase 2)
Flare Mass Flow Ib/h 722,000 36,153 150,000 777,437
Flare Vol IFlow MMSCFD 74.6 15.8 24.4 88.8
Flare MW Ib/Ibmol 88.2 20.9 56 79.7
Flowing Temperature F 382 290 120 389
Molar Flowrate Ibmol/h 8,186 1,730 2,679 9,755
Lower Heating Value BTU/SCF 4183 441 2951 3780
9 BTU/Ib 18,000 8000 20000 18,000
Heat Release MMBTU/h 12,996 289 3,000 13,994
Height ft 150 150 50 150
Diameter in 36 10 360 36
Discharge Velocity ft/s 194 382.2 - 205
Heating Value (Natural Gas) BTU/SCF 520 520 520 520
Pilots # 3 2 12 3
Fuel Gas to Pilots/per Pilot SCFH 100 100 100 100

ololalalo|a|alalalalalalalalalals|a|s|ala|slals]r|r|le|le|e|le|e|le|lw|le|le|le|n|n|N|N|ININININlolo|l~]22]21212]1212120o]al=2]s
al|R|e|Nv]|=2|o|o|x|N|a|a|lr|e|d|2]|o|o|x|N|o|la|r|e|NS|s|o|o|x|N]|e|ald|a|N|[2|S|o|x|N]|o|lals|e]lN olm|~N|o|la|lr|e]|N =
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Job No: N/A
CODE: UNIT: N/A Spc. No.:
N/A LOCATION: N/A Sh. 1 of 4 | Rew. D

7
[2] 1.PREMISES

3
| 4] - Site Conditions:
| 5 | Relative Humidity: 66 % RH
| 6 | Pressure: 0 psig
| 7| Temperature (for efficiency): 60 °F
| 8 | - Radiant Duty Heat loss: 1.5 %
| 9| - Heat Efficiency: 80 %
| 10] - Excess Air: 20 %

1
| 12] - Fuel Gas Composition (% mass):
13 Hydrogen 23.2
| 14] Methane 13.4
| 15| Ethane 27.0
| 16| Propane 17.8
17 Butane 18.6
| 18] 100.0

19
120 2. DISTILLATION UNIT

21
E - Tag: 101-H-0101 - Fuel Gas: 2610.7  Ib/h
| 23 - Stack Height: 127.6 ft - Flue Gas: 66470.6 Ib/h
| 24| - Stack Diameter (ID): 6'31/2" 6.3 ft - Flue Gas Temp: 787.7 °F
| 25| - Stack Area: 311 fth2 - Density: 0.0296  Ib/ft"3
| 26| - Flue Gas Vel: 20.1 ft/s
| 27| - Process Duty: 57.6 MM BTU/hr
| 28| - Duty (Heater Fuel Gas): 72.00 MM BTU/hr

29
E - Tag: 102-H-0201 - Fuel Gas: 2610.7  Ib/h
| 31] - Stack Height: 127.6 ft - Flue Gas: 66470.6 Ib/h
| 32 - Stack Diameter (ID): 6'31/2" 6.3 ft - Flue Gas Temp: 787.7 °F
| 33| - Stack Area: 311 fth2 - Density: 0.0296  Ib/ft"3
| 34 - Flue Gas Vel: 20.1 ft/s
| 35| - Process Duty: 57.6 MM BTU/hr
| 36| - Duty (Heater Fuel Gas): 72.00 MM BTU/hr

37
138 3. VACUUM UNIT
| 39|
| 40| - Tag: 103-H-0301 - Fuel Gas: 2773.5  Ib/h
| 41] - Stack Height: 125.0 ft - Flue Gas: 70380.6 Ib/h
| 42| - Stack Diameter (ID): 6'6" 6.5 ft - Flue Gas Temp: 600.4 °F
| 43| - Stack Area: 33.2  ftr2 - Density: 0.0349  Ib/ft"3
| 44| - Flue Gas Vel: 16.9 ft/s
| 45 | - Process Duty: 65.0 MM BTU/hr
| 46 | - Duty (Heater Fuel Gas): 76.47 MM BTU/hr

47
E - Tag: 103-H-0302 - Fuel Gas: 2090.6  Ib/h
| 49| - Stack Height: 120.0 ft - Flue Gas: 53050.0 Ib/h
| 50 - Stack Diameter (ID): 51" 51 ft - Flue Gas Temp: 600.1 °F
| 51] - Stack Area: 203 fth2 - Density: 0.0349  Ib/ft"3
| 52| - Flue Gas Vel: 20.8 ft/s
| 53| - Process Duty: 49.0 MM BTU/hr
| 54| - Duty (Heater Fuel Gas): 57.65 MM BTU/hr

55
156 4. HNHDT

57
E - Tag: 105-H-0501 - Fuel Gas: 498.5 Ib/h
| 59| - Stack Height: 91.0 ft - Flue Gas: 12195.0 Ib/h
| 60 | - Stack Diameter (ID): 3' 3.0 ft - Flue Gas Temp: 787.7 °F

61 - Stack Area: 71 fth2 - Density: 0.0296  Ib/ft"3
62| - Flue Gas Vel: 162 fts
[ 63] - Process Duty: 11.0 MM BTU/hr
| 64| - Duty (Heater Fuel Gas): 13.75 MM BTU/hr

65
66
[67]
68|
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- Process Duty:
- Duty (Heater Fuel Gas):
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Job No: N/A
CODE: UNIT: N/A Spc. No.:
N/A LOCATION: N/A Sh. 2 of 4 | Rew. D

7
Z - Tag: 105-H-0502 - Fuel Gas: 589.2 Ib/h
| 3| - Stack Height: 91.0 ft - Flue Gas: 14412.8 Ib/h
| 4] - Stack Diameter (ID): 3 3.0 ft - Flue Gas Temp: 787.7 °F
| 5 | - Stack Area: 71 fth2 - Density: 0.0296  Ib/ft"3
| 6 | - Flue Gas Vel: 191 ft/s
| 7] - Process Duty: 13.0 MM BTU/hr
| 8 | - Duty (Heater Fuel Gas): 16.25 MM BTU/hr

9
| 10] 5. LN HDT

1
E - Tag: 111-H-1101 - Fuel Gas: 504.0 Ib/h
13 - Stack Height: 170.0 ft - Flue Gas: 12328.0 Ib/h
| 14] - Stack Diameter (ID): 3'6" 35 ft - Flue Gas Temp: 793.1 °F
| 15 - Stack Area: 9.6  fth2 - Density: 0.0295  Ib/ftr3
| 16| - Flue Gas Vel: 121 fls
| 17} - Process Duty: 11.1 MM BTU/hr
| 18] - Duty (Heater Fuel Gas): 13.90 MM BTU/hr

19
| 20 6. CATALYTIC REFORMER #1

21
E - Tag: 107-H-0701 - Fuel Gas: 3354.0 Ib/h
| 23 - Stack Height: 120.0 ft - Flue Gas: 82042.0 Ib/h
| 24 - Stack Diameter (ID): 6' 6.0 ft - Flue Gas Temp: 787.7 °F
| 25| - Stack Area: 28.3 fth2 - Density: 0.0296  Ib/ftr3
| 26| - Flue Gas Vel: 272  ft/s
| 27| - Process Duty: 74.0 MM BTU/hr
| 28| - Duty (Heater Fuel Gas): 92.50 MM BTU/hr

29
| 30 7. CATALYTIC REFORMER #2

31
E - Tag: 106-H-0601 - Fuel Gas: 1513.0 Ib/h
| 33 - Stack Height: 42.0 ft - Flue Gas: 37012.0 Ib/h
| 34 - Stack Diameter (ID): 4' 40 ft - Flue Gas Temp: 786.2 °F
| 35| - Stack Area: 126  ft"2 - Density: 0.0297  Ib/ft"3
| 36| - Flue Gas Vel: 275 ft/s
| 37] - Process Duty: 33.4 MM BTU/hr
| 38| - Duty (Heater Fuel Gas): 41.73 MM BTU/hr

39
| 40| 8. DIESEL HDT

41
z - Tag: 110-H-1001 - Fuel Gas: 788.0 Ib/h
| 43| - Stack Height: 96.0 ft - Flue Gas: 15342.0 Ib/h
| 44 - Stack Diameter (ID): 2'51/2" 25 ft - Flue Gas Temp: 764.3 °F
| 45| - Stack Area: 4.7 fth2 - Density: 0.0316  Ib/ft"3
| 46 | - Flue Gas Vel: 28.4 ft/s
| 47| - Process Duty: 13.0 MM BTU/hr
| 48 | - Duty (Heater Fuel Gas): 16.25 MM BTU/hr

49
| 50| 9. FCC NAPHTHA HDT

51
E - Tag: 114-H-1401 - Fuel Gas: 633.0 Ib/h
| 53| - Stack Height: 91.0 ft - Flue Gas: 15503.0 Ib/h
| 54| - Stack Diameter (ID): 3 30 ft - Flue Gas Temp: 784.3 °F
| 55| - Stack Area: 71 fth2 - Density: 0.0297  Ib/ft"3
| 56 | - Flue Gas Vel: 205 ft/s

57
E
B
60|
(61
62|
63
64
65|
66|
67
65|
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Job No: N/A
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10. FLUID CATALYTIC CRACKING (FCC)
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- Tag: 112-H-1201 - Fuel Gas: 1028.0  Ib/h

- Stack Height: 72.0 ft - Flue Gas: 25145.0 Ib/h

- Stack Diameter (ID): 56" 55 ft - Flue Gas Temp: 785.0 °F

- Stack Area: 23.8 ft"2 - Density: 0.0297  Ib/ft"3
- Flue Gas Vel: 9.9 ft/s

- Process Duty: 22.7 MM BTU/hr

- Duty (Heater Fuel Gas): 28.35 MM BTU/hr

11. ALKYLATION UNIT

- Tag: 118-H-1801 - Fuel Gas: 1178.4  Ib/h

- Stack Height: 95.0 ft - Flue Gas: 30004.1 Ib/h

- Stack Diameter (ID): 4' 40 ft - Flue Gas Temp: 7855 °F

- Stack Area: 126 fth2 - Density: 0.0296  Ib/ft"3
- Flue Gas Vel: 224  ft/s

- Process Duty: 67.4 MM BTU/hr

- Duty (Heater Fuel Gas): 84.19 MM BTU/hr

12. ISOMERIZATION UNIT

- Tag: 117-H-1701 - Fuel Gas: 59.8 Ib/h

- Stack Height: 36.0 ft - Flue Gas: 1463.0  Ib/h

- Stack Diameter (ID): 2'8" 27 ft - Flue Gas Temp: 823.8 °F

- Stack Area: 56 ft"2 - Density: 0.0286  Ib/ft"3
- Flue Gas Vel: 2.5 ft/s

- Process Duty: 1.3 MM BTU/hr

- Duty (Heater Fuel Gas): 1.65 MM BTU/hr

- Tag: 117-H-1702 - Fuel Gas: 136.0 Ib/h

- Stack Height: 46.0 ft - Flue Gas: 3326.0 Ib/h

- Stack Diameter (ID): 4'7" 46 ft - Flue Gas Temp: 787.7 °F

- Stack Area: 16.5 ftr2 - Density: 0.0296  Ib/ft"3
- Flue Gas Vel: 1.9 ft/s

3.0 MMBTU/hr
3.75 MM BTU/hr

- Process Duty:
- Duty (Heater Fuel Gas):
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Job No: N/A

CODE: UNIT: N/A Spc. No.:

N/A LOCATION: N/A Sh. 4 of 4 |Rev. D

13. Kerosene HDT

- Tag: 125-H-2501 - Fuel Gas: 607.0 Ib/h

- Stack Height: 96.0 ft - Flue Gas: 11802.0 Ib/h

- Stack Diameter (ID): 2'51/2" 25 ft - Flue Gas Temp: 764.3 °F

- Stack Area: 4.7  ftr2 - Density: 0.0316  Ib/ft"3

- Flue Gas Vel: 21.9 ft/s
- Process Duty: 10.0 MM BTU/hr
- Duty (Heater Fuel Gas): 12.50 MM BTU/hr
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Job No: N/A
CODE: UNIT: Boiler Spc. No.:
N/A LOCATION: N/A sh. 1 of 1 | Rev. D
Boiler

- Site Conditions:

Relative Humidity: 66 % RH

Pressure: 0 psig
Temperature (for efficiency): 60 °F

- Radiant Duty Heat loss: 1.5 %

- Heat Efficiency: 93 %
- Excess Air: 12 %

-Boiler Capacity

- Fuel Gas Composition (% mass):

Hydrogen
Methane
Ethane
Propane
Butane

- Tag: Boiler 1

- Stack Height:

- Stack Diameter (ID):
- Stack Area:

- Process Duty:

- Duty (Heater Fuel Gas):

100,100 Ib/h

23.2
13.4
27.0
17.8
18.6
100.0

- Fuel Gas: 4599.2

100.0 ft - Flue Gas: 117099.0

36" 3.0 ft - Flue Gas Temp: 294.2

71 ftR2 - Density: 0.0490

- Flue Gas Vel: 93.9

117.7 MM BTU/hr
126.54 MM BTU/hr

Ib/h
Ib/h
°F
Ib/fth3
ft/s
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Exhibit C: Controls Technology Review

MERIDIAN ENERGY GROUP, INC.
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11.

1.2,

INTRODUCTION

Meridian Energy Group (MEG) has engaged VEPICA to develop an air permit application for
construction of the 55,000 BPD (barrels per day) oil Davis Refinery in Billings County, North
Dakota.

Based on the estimated emissions for the facility, the source qualifies as a synthetic minor
source under North Dakota Air Quality regulations. As such, formal Best Available Control
Technology (BACT) analysis is not applicable for the permitting of the facility. However, this
Controls Technology Review generally follows BACT methods for identification of proposed
controls. It should be noted that control requirements for a large portion of the air emissions
sources for the Davis Refinery plant are specified by EPA regulation under New Source
Performance Standards (NSPS), applicable Maximum Achievable Control Technology
(MACT) and National Emission Standards for Hazardous Air Pollutants (NESHAP) regulations
and/or other applicable regulations.

Final emissions control technologies, control efficiencies, and emissions limits will be specified
in permit issued by NDDoH for the Davis Refinery. Upon commencement of operation,
Meridian will be required to show compliance with these specified limits and controls and will
implement required sampling and reporting to show compliance with permit limits.

Document Scope

This Control Technologies Review includes a descriptive analysis of the most technologically
feasible air pollution control equipment to be considered in the design of Davis Refinery. The
determination of which specific technology qualifies and is finally selected as the applicable
control to implement is made on a case-by-case basis for each pollutant for each emission
unit.

Control selection to be implemented in the facilities design was made under the premise of its
technical feasibility and the level of control that can reasonably be expected to be achieved in
order to maintain emissions levels of the proposed Davis Refinery at synthetic minor source
status. Since formal BACT analysis is not required, analysis for energy, environment and
economic impacts was not conducted for proposed emission controls.

Methodology

While BACT analysis is not specifically required for the proposed Davis Refinery since it
qualifies as a minor synthetic source, the methods used for emissions control technology
selection have generally followed a BACT analysis approach.

EPA’s 1990 Draft Edition of the New Source Review Workshop Manual (NSR Manual) sets
forth a standardized procedure for determining BACT. This is the method used by most
permitting agencies in the U.S. for compliance analysis. This method is considered to be a
“top-down” approach and consists of the following five steps:
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Identify all control technologies

Eliminate technically infeasible options

Rank remaining control technologies by control effectiveness
Evaluate most effective controls and document results

5. Select BACT

o=

BACT is based primarily on control effectiveness. If a technology providing lesser control is to
be utilized, it must be demonstrated that, based on energy, environmental and economic
impacts and other costs, it is the best choice.

As previously noted, since formal BACT analysis is not required due to the facility qualifying
as a synthetic minor source, analysis for technical feasibility was only cursorily conducted by
review of the U.S. EPA RACT/MACT/LAER Clearinghouse database as well as applicable
permits from other facilities. In addition, coordination with equipment vendors and suppliers
was undertaken for many of the emissions units to obtain project and emissions unit specific
guarantees for proposed emissions rates. Analysis of energy, environment and economic
impacts was not conducted for the proposed controls since in essentially all instances, the
higher level of control available was the one selected.
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SUMMARY OF CONTROLLED AND UNCONTROLLED EMISSIONS

The inventory of emissions for the identified routine (non-emergency) emissions sources for
the proposed Davis Refinery for both, the base case (uncontrolled) and post controls
(controlled), are summarized in Tables 1 and 2, respectively for the Primary Operating
Scenario (full project build-out) and the controlled emissions for the Alternative Operating
Scenario are shown in Table 3. Controlled emission detailed calculations are included in the
Emissions Inventory (Exhibit B of the permit application).
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IDENTIFICATION OF APPLICABLE CONTROL TECHNOLOGIES

Analysis of technical feasibility was generally conducted by review of the U.S. EPA
RACT/BACT/LAER Clearing House Databases, EPA guidance documents and general
industry literature for each applicable pollutant source. In addition, coordination with
equipment vendors and suppliers was undertaken for many of the emissions units to obtain
project and emissions unit specific guidance on control implementation as well as guarantees
for proposed emissions rates. Based on this review, identification of technically feasible
controls and related typical emissions levels was identified. Literature sources are identified
by note and references are included in Section 5 of this document

A list of feasible control technologies considered for implementation for each source category
and for each applicable pollutant is presented in Tables 4a-4k. Where proposed controls can
address multiple pollutants, discussion has been combined to reduce repetitiveness.
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