










Table 1 SCTO Downtime Internal Floating Roof Tank Emissions Calculations, ProMax Input Summary
Shell Chemical Applachia LLC, Monaca Cracker Plant

Timeframe of Analysis

Timeframe start 6/24/2023 17:35 Tank Throughput Calculator FEOR ROT and SC.xlsx
Timeframe end 6/28/2023 1:45 Tank Throughput Calculator FEOR ROT and SC.xlsx
Time 80.2 hours

4,810 minutes

Tank Data/Sample Data

Tank Name Tank ID Contents
Length/ Height 

(ft) Diameter (ft) Temp (C) Pressure (barg)
Throughput 

(gal) Flow Rate (gpm) Samples Used
Spent Caustic Tank T-53501 2% Spent 

Caustic
48 35 45.06 0.01 74,474.90 15.48 6/12/2023, 

Balance Water
FEOR B Tank T-59707B Waste Water, 

sheen of oil
47.9 55.8 22.93 0.01 62,443.64 12.98 Average of 

6/5/2023, 
6/12/2023, 
6/20/2023, 
Balance Water

FEOR A Tank T-59707A Waste Water, 
sheen of oil

47.9 55.8 27.54 0.01 702,896.90 146.13 Average of 
6/5/2023, 
6/12/2023, 
6/20/2023, 
Balance Water

Recovered Oil Tank T-59708 Slop Oil/water 
mixture

48 43 26.81 0.01 65,979.38 13.72 5/24/2023, 
Balance Water

Sample Data

6/12/2023 Spent Caustic 6/5/2023 FEOR B 6/12/2023 FEOR B 6/20/2023 FEOR B FEOR B 6/5/2023 FEOR A 6/12/2023 FEOR A 6/20/2023 FEOR A FEOR A 5/24/2023 Rec Oil Tank
Constituent mg/L % mg/L % mg/L % mg/L % % mg/L % mg/L % mg/L % % mg/L %
Benzene 1 0.0001 30 0.003 28 0.0028 0.08 0.000008 0.00193600 0.87 0.000087 1.1 0.00011 0.12 0.000012 0.00006967 24.2 0.00242
Ethylbenzene 0 0 0 1.2 0.00012 0.00004000 0 0 0 0.00000000 32 0.0032
Styrene 0 0 0 1.1 0.00011 0.00003667 0 0.8 0.00008 0.08 0.000008 0.00002933 19.2 0.00192
Toluene 1.1 0.00011 10 0.001 11 0.0011 0.058 0.0000058 0.00070193 3.3 0.00033 4.2 0.00042 0.76 0.000076 0.00027533 181 0.0181
Xylenes 0 0 0 0.93 0.000093 0.00003100 0 0 0 0.00000000 25.51 0.002551
1,2,4-Trimethylbenzene 0 0 0 0 0.00000000 0 0 0 0.00000000 1.16 0.000116
n-Propyl Benzene 0 0 0 0 0.00000000 0 0 0 0.00000000 16 0.0016
Naphthalene 0.0092 0.00000092 0.8 0.00008 1 0.0001 0.28 0.000028 0.00006933 0.13 0.000013 0.2 0.00002 0.17 0.000017 0.00001667 25.4 0.00254
Water Balance 99.99978598 Balance 99.995896 Balance 99.99596036 Balance 99.99963501 99.99716379 Balance 99.99956305 Balance 99.99935704 Balance 99.99988571 99.99960193 Balance 99.96612444



Table 2 SCTO Downtime Internal Floating Roof Tank Emissions Calculations, Emissions Calculations
Shell Chemical Applachia LLC, Monaca Cracker Plant

Spent Caustic Tank Emissions (lb/event) FEOR A Tank Emissions (lb/h) FEOR B Tank Emissions (lb/h) Recovered Oil Tank Emissions (lb/h) Total (4 Tanks)

Rim Seal Losses 
(lb/event)

Deck Fitting Losses 
(lb/event)

Withdrawal Losses 
(lb/event)

Total Losses 
(lb/event)

Rim Seal Losses 
(lb/event)

Deck Fitting Losses 
(lb/event)

Withdrawal Losses 
(lb/event)

Total Losses 
(lb/event)

Rim Seal Losses 
(lb/event)

Deck Fitting Losses 
(lb/event)

Withdrawal Losses 
(lb/event)

Total Losses 
(lb/event)

Rim Seal Losses 
(lb/event)

Deck Fitting Losses 
(lb/event)

Withdrawal Losses 
(lb/event)

Total Losses 
(lb/event)

Total Losses 
(lb/event)

Total VOC 7.375E-03 3.775E-03 6.097E-06 1.116E-02 2.314E-02 8.369E-03 7.233E-05 3.159E-02 1.406E-01 5.086E-02 4.160E-05 1.915E-01 3.338E-01 2.136E-01 8.153E-04 5.482E-01 0.78245
Benzene 2.703E-03 1.384E-03 2.594E-06 4.089E-03 3.014E-03 1.090E-03 1.070E-05 4.115E-03 8.393E-02 3.037E-02 2.641E-05 1.143E-01 4.885E-02 3.126E-02 4.523E-05 8.016E-02 0.20269
Ethylbenzene 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.418E-03 1.236E-03 7.417E-07 4.654E-03 1.940E-02 1.241E-02 8.129E-05 3.189E-02 0.03655
Styrene 0.000E+00 0.000E+00 0.000E+00 0.000E+00 7.528E-04 2.722E-04 6.008E-06 1.031E-03 9.436E-04 3.411E-04 6.671E-07 1.285E-03 6.975E-03 4.463E-03 4.784E-05 1.149E-02 0.01380
Toluene 4.648E-03 2.379E-03 3.366E-06 7.030E-03 1.861E-02 6.732E-03 4.989E-05 2.540E-02 4.756E-02 1.720E-02 1.130E-05 6.478E-02 2.401E-01 1.536E-01 3.990E-04 3.941E-01 0.49130
Xylenes 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.785E-03 6.458E-04 5.749E-07 2.432E-03 1.304E-02 8.345E-03 6.480E-05 2.145E-02 0.02388
1,2,4-Trimethylbenzene 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.029E-04 1.298E-04 3.336E-06 3.360E-04 0.00034
n-Propyl Benzene 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.357E-03 2.788E-03 4.602E-05 7.191E-03 0.00719
Naphthalene 2.423E-05 1.240E-05 3.916E-08 3.668E-05 7.018E-04 2.538E-04 4.202E-06 9.598E-04 2.924E-03 1.057E-03 1.552E-06 3.983E-03 5.962E-04 3.814E-04 7.789E-05 1.056E-03 0.00603
Total POM (minus Naphthalene) 0.000E+00 0.000E+00 0.000E+00 0.000E+00 6.325E-05 2.288E-05 5.379E-07 8.667E-05 2.053E-05 7.424E-06 7.584E-09 2.796E-05 8.881E-05 5.685E-05 4.385E-05 1.895E-04 0.00030
Total HAP 7.376E-03 3.775E-03 6.096E-06 1.116E-02 2.315E-02 8.372E-03 7.234E-05 3.159E-02 1.406E-01 5.086E-02 4.160E-05 1.915E-01 3.291E-01 2.105E-01 7.599E-04 5.403E-01 0.77456



Table 3 SCTO Downtime Internal Floating Roof Tank Emissions Calculations, ProMax Inputs, Spent Caustic Tank
Shell Chemical Applachia LLC, Monaca Cracker Plant

Spent Caustic Tank

Working and Breathing Parameters

Floating Roof Fittings



Table 4 SCTO Downtime Internal Floating Roof Tank Emissions Calculations, ProMax Inputs, FEOR A Tank
Shell Chemical Applachia LLC, Monaca Cracker Plant

FEOR A Tank

Working and Breathing Parameters

Floating Roof Fittings



Table 5 SCTO Downtime Internal Floating Roof Tank Emissions Calculations, ProMax Inputs, FEOR B Tank
Shell Chemical Applachia LLC, Monaca Cracker Plant

FEOR B Tank

Working and Breathing Parameters

Floating Roof Fittings



Table 6 SCTO Downtime Internal Floating Roof Tank Emissions Calculations, ProMax Inputs, Recovered Oil Tank
Shell Chemical Applachia LLC, Monaca Cracker Plant

Recovered Oil Tank

Working and Breathing Parameters

Floating Roof Fittings



WEMCO_FEED WEMCO_N2 WEMCO_OUT WEMCO_VENT
Stream Phase Wet Liquid Vapor Wet Liquid Vapor
Temperature C 25 25 24.99906861 24.99906861

Pressure BARG 0.1 0.1 0.004 0.004
Total Mass Rate kg/hr 184857.3556 45 184856.3841 46.14087907

Phase Wet Liquid Vapor Wet Liquid Vapor
Liquid Std Rate (vol) [at 1 atm, 15.56 C] m3/hr 185.0398048 n/a 185.0388324 n/a

Liquid Act. Density kg/m3 997.0573513 n/a 997.0543178 n/a
Vapor Sp. Gr. n/a 0.967182683 n/a 0.959492942

Total Weight Comp. Percents WEMCO_FEED WEMCO_N2 WEMCO_OUT WEMCO_VENT
  BENZENE wt% 0.000012 0 8.78042E-10 0.048072947
  TOLUENE wt% 0.000076 0 1.81485E-08 0.304411565
  STYRENE wt% 0.000008 0 8.65546E-09 0.032016299

  NAPHTHLN wt% 0.000017 0 4.58866E-07 0.066269946
  PHENOL wt% 0 0 0 0
  ACENAP wt% 0.00000033 0 1.11006E-07 0.000877373

  ACENAPHT wt% 0.00000021 0 6.48138E-08 0.000581672
  ANTH wt% 0 0 0 0

  FLUANTHE wt% 0.000000047 0 4.69367E-08 2.54864E-07
  FLUORENE wt% 0.00000028 0 1.5974E-07 0.000481811

  PHAN wt% 0.00000035 0 3.34118E-07 6.36375E-05
  PYRENE wt% 0.000000072 0 7.18706E-08 5.20276E-07

  N2 wt% 0 100 8.85639E-11 97.52740031
  H2O wt% 99.99988571 0 99.99999872 2.019823663

Total Molar Comp. Percents WEMCO_FEED WEMCO_N2 WEMCO_OUT WEMCO_VENT
  BENZENE mol% 2.77E-06 0 2.03E-10 0.017103075
  TOLUENE mol% 1.49E-05 0 3.55E-09 0.091814404
  STYRENE mol% 1.38E-06 0 1.50E-09 8.54E-03

  NAPHTHLN mol% 2.39E-06 0 6.45E-08 1.44E-02
  PHENOL mol% 0 0 0 0
  ACENAP mol% 3.86E-08 0 1.30E-08 1.58E-04

  ACENAPHT mol% 2.49E-08 0 7.67E-09 1.06E-04
  ANTH mol% 0.00E+00 0 0.00E+00 0.00E+00

  FLUANTHE mol% 4.19E-09 0 4.18E-09 3.50E-08
  FLUORENE mol% 3.03E-08 0 1.73E-08 8.06E-05

  PHAN mol% 3.54E-08 0 3.38E-08 9.92E-06
  PYRENE mol% 6.41E-09 0 6.40E-09 7.15E-08

  N2 mol% 0.00E+00 100 5.70E-11 9.68E+01
  H2O mol% 99.99997846 0 99.99999985 3.115822922

Mass Rates WEMCO_FEED WEMCO_N2 WEMCO_OUT WEMCO_VENT
  BENZENE lb/hr 0.048904885 0 3.57836E-06 0.048901352
  TOLUENE lb/hr 0.309730938 0 7.3962E-05 0.309657263
  STYRENE lb/hr 0.032603257 0 3.52743E-05 0.032568013

  NAPHTHLN lb/hr 0.06928192 0 0.001870057 0.067411927
  PHENOL lb/hr 0 0 0 0
  ACENAP lb/hr 0.001344884 0 0.000452394 0.000892492

  ACENAPHT lb/hr 0.000855835 0 0.000264141 0.000591695
  ANTH lb/hr 0 0 0 0

  FLUANTHE lb/hr 0.000191544 0 0.000191285 2.59256E-07
  FLUORENE lb/hr 0.001141114 0 0.000651002 0.000490113

  PHAN lb/hr 0.001426392 0 0.00136166 6.47341E-05
  PYRENE lb/hr 0.000293429 0 0.0002929 5.29242E-07

  N2 lb/hr 0 99.2080179 3.60932E-07 99.20801754
  H2O lb/hr 407540.2419 0 407538.5606 2.054629784

WEMCO Pro II Model Inputs and Outputs
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