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VOC EMISSION INVENTORY AND DISPERSION 
MODELING STUDY IN PARALLEL TO STUDY 

CONDUCTED BY CPCB THRU NEERI 
 

STUDY REPORT ON VOC EMISSION CAUSING HEALTH 
IMPACTS ON SURROUNDING POPULATION IN RESPECT OF 

SEA LORD CONTAINERS LTD. & AEGIS LOGISTICS LTD., 
MAHUL, MUMBAI 

 
Further to the emission inventory and dispersion modelling study carried out by us 
for Sea Lord & Aegis terminal for the period 2018-19, we have been engaged by 
them for the following: 
 
(1) Carry out estimation/verification of emissions from the product storage tanks, 

tanker loading gantries and ETP (concurrent with the CPCB study thru NEERI). 
(2) Carry out a dispersion modelling analysis of the emissions and compare the 

resultant vapour concentration to Indian and International (USA and Canada) 
permissible exposure limits with reference to health effects on the resident 
population in the vicinity.  

As information provided by them, the list of products handled (concurrent with the 
CPCB study thru NEERI) is provided below: 
 

Aegis Products Handled 
Volatile Non Volatile 

Methanol Acetic Acid 
Acetone Dimethyl Formamide
Ethyl Acetate LAB 
Iso Propyl Alcohol HSD 
MEK MEG 
Ortho-xylene Isononanol 
Toluene Propyl Heptanol 
Ethanol Styrene Monomer 
VAM Base Oil 
Mixed Xylene Alpha Olefin 
Motor Spirit Cyclohexanone 
Butyl Acetate n-Butanol 
 Acetic Anhydride 
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Sealord Products Handled 
Volatile Non Volatile 

Methanol Caustic Soda 
Ethanol Base Oil 
 LAB 
 Styrene Monomer
 N-Paraffin 

 
As informed by the Company, Benzene is not handled or stored at either terminal. 
 
They have provided detailed information including storage and throughput of above 
products.  This information is also provided to CPCB& NEERI. 
 
The standard methodology for calculating emission losses from both fixed and 
internal floating roof tanks is US EPA AP-42 Chapter-7, and for tanker loading losses 
is US EPA AP-42 Chapter-5 and  ETP tanks is US EPA AP-42 Chapter-7.  
Emissions have been calculated based on this standard and summarized them 
below.  The Emission estimation Sheets are attached vide Appendix-1. 
 
Furthermore, in order to ascertain whether the vapour emissions from Sealord or 
Aegis terminals are harmful to the human population in the complainant resident 
area, it was necessary to carry out dispersion modelling of the vapour emissions and 
compare the results with Indian and international exposure limits with respect to 
health effects due to inhalation exposure.  We have carried out the dispersion 
modelling and the resultant vapour concentration in the Complainant resident areas, 
which are summarized below.  The Dispersion Model calculations are attached vide 
Appendix-2. 
 
Ambient Air, Permissible Exposure, and Health Standards used: 
1. Indian Factories Act 1948: Section 41F of Act (vide The Second Schedule) 

specify the maximum permissible threshold limits of exposure of chemical and 
toxic substances in work environment of any factory expressed as Time 
Weighted average Concentration (TWA) (8 hrs.). 

2. USA Environmental Protection Agency: RfC: Inhalation reference concentration.  
It is an estimate of a continuous inhalation exposure to the human population 
(including sensitive subgroups) that is likely to be without an appreciable risk of 
deleterious effects during a lifetime.  Source: US EPA website. 

3. USA- OSHA – PEL (Permissible Exposure Limit) Occupational Safety and Health 
Administration's permissible exposure limit expressed as a time- weighted 
average; the concentration of a substance to which most workers can be 
exposed without adverse effect averaged over a normal 8-h workday or a 40-h 
workweek.  Source: US EPA Website. 

4. Canada, Ministry of Environment and Climate Change, (MoE & CC) –Ambient Air 
Quality Criteria-Health (AAQC) published on 10.12.2016 & updated on 
30.04.2019: An AAQC is a desirable concentration of a contaminant in air and is 
used to assess general air quality resulting from all sources of a contaminant to 
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air.  AAQCs are most commonly used in environmental assessments, special 
studies using ambient air monitoring data, assessment of general air quality in a 
community and annual reporting on air quality across the province.  AAQCs are 
set with different averaging times appropriate for the effect that they are intended 
to protect against.  The effects considered may be health, odour, vegetation, 
soiling, visibility, corrosion or other effects.  Source: Ontario Ministry of the 
Environment and Climate Change. 
 
The findings based on the study thereof are presented below: The most stringent 
standard is highlighted and compared to the Vapour Concentration in the 
Complainant resident area. 
 
 
Aegis Tank Vapour Emission 
 

SR. 
NO. 

Product 
Vapour 

emission 

Resultant 
Vapour 

concentration 
level in 

Complainant 
Resident area 

 
 

Below/Above 

Canada 
MoE & 

CC. 
AAQC 

(Health) 

US 
EPA    

OSHA 
PEL 

US 
EPA    

OSHA 
RfC 

Factories 
Act, 1948 

(India) 

    Kg/day  μg/m3  μg/m3 μg/m3 μg/m3 μg/m3 
1 METHANOL 21.90 1.40 Below 4,000 260,000 10,000 260,000 
2 ACETONE 97.13 6.44 Below 11,880 - -  -  

3 
ETHYL 
ACETATE 

 11.26 0.74 Below 
19,000 
(Odour) 

- - 1,400,000 

4 MEK  8.36 0.56 Below 1,000 590,000 1,000 590,000 

5 ETHANOL 47.97  3.2 Below 
19,000 
(Odour) 

- - 1,900,000 

6 VAM  11.90 0.79 Below - - 200 -  

7 
MOTOR 
SPIRIT 

86.81 5.74 - -   - -  -  

8 ACETIC ACID 43.18 2.84 Below 
2,500 

(Odour) 
- - 25,000 

9 
DIMETHYL 
FORMAMIDE 

0.25 0.01 - - - - - 

10 LAB 0.00 0.00 - - - - - 
11 HSD 19.51 1.29 - - - - - 
12 MEG 0.1 0.00 - - - - - 
13 ISONONANOL 0.35 0.02 - - - - - 

14 
PROPYL 
HEPTANOL 

0.00 0.00 - - - - - 

15 
STYRENE  
MONOMER 

22.66 1.50 Below 400 425,000 1,000 215,000 

16 BASE OIL 0.00 0.00 - - - - - 

17 
ACETIC 
ANHYDRIDE 

0.180 0.01 - - - - - 

18 
ALPHA 
OLEFIN 

0.03 0.00 - - - - - 
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Sea Lord Tank Vapour Emission 
 
SR. 
NO. 

Product Vapour 
emission  

Resultant 
Vapour 

concentration 
level in 

Complainant 
Resident area 

Below/Above 
AAQC,

MoECC. 
Canada 
(Health) 

US 
EPA    

OSHA 
PEL 

US 
EPA    

OSHA 
RfC 

Factories 
Act, 1948 

(India) 

    Kg/day  μg/m3  μg/m3 μg/m3 μg/m3 μg/m3 
1 BASE OILS 0.00 0.00 - - - - - 
2 LAB 0.02 0.05 - - - - - 
3 STYRENE 

MONOMER 
0.08 0.23 Below 400 425000 1000 215000 

 
 
Aegis Tanker Gantry Loading Losses 
 

SR. 
NO. 

Product Vapour 
emission  

Resultant 
Vapour 

concentration 
level in 

Complainant 
Resident area 

Below/Above 
AAQC,

MoECC. 
Canada 
(Health) 

US 
EPA    

OSHA 
PEL 

US 
EPA    

OSHA 
RfC 

Factories 
Act, 1948 

(India) 

    Kg/day  μg/m3  μg/m3 μg/m3 μg/m3 μg/m3 
1 METHANOL 0.60 0.04 Below 4,000 260,000 10,000 260,000 
2 ACETONE 0.91 0.06 Below 11,880 - -  -  
3 ETHYL ACETATE 0.07 0.00 Below 19,000 

(Odour) 
- - 1,400,000 

4 BUTYL ACETATE 0.01 0.00 Below 15,000 - - 710,000 
5 ISO PROPYL 

ALCOHOL 
0.04 0.00 Below 7,300 - - - 

6 MEK 0.01 0.00 Below 1,000 590,000 1,000 590,000 
7 ORTHO  

XYLENE 
0.00 0.00 Below 730 435,000 400 435,000 

8 TOLUENE 0.24 0.02 Below 2,000 
(Odour) 

754,000 5,000 375,000 

9 ETHANOL 0.24 0.02 Below 19,000 
(Odour) 

- - 1,900,000 

10 VAM 0.04 0.00 Below - - 200 -  
11 MIX-XYLENE 0.02 0.00 Below 730 435,000 400 435,000 
12 MOTOR SPIRIT 1.73 0.12 -  -   - -  -  
13 ACETIC ACID 0.20 0.01 Below 2,500 

(Odour) 
- - 25,000 

14 DIMETHYL 
FORMAMIDE 

0.00 0.00 - - - - - 

15 LAB 0.00 0.00 - - - - - 
16 HSD 0.13 0.01 - - - - - 
17 MEG 0.00 0.00 - - - - - 
18 ISONONANOL 0.00  0.00 - - - - - 
19 PROPYL 

HEPTANOL 
0.00  0.00 - - - - - 

20 STYRENE  
MONOMER 

0.11 0.00 Below 400 425,000 1,000 215,000 

21 BASE OIL 0.00 0.00 - - - - - 
22 n-BUTANOL 0.00 0.00 - - - - - 
23 ACETIC 

ANHYDRIEE 
0.00 0.00 - - - - - 

24 ALPHA OLEFIN   
 C-14 

0.00 0.00 - - - - - 

25 CYCLOHEXANONE 0.00 0.00 - - - - - 
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Sea Lord Tanker Gantry Loading Losses 
 
SR. 
NO. 

Product Vapour 
emission  

Resultant 
Vapour 

concentration 
level in 

Complainant 
Resident area 

Below/Above 
AAQC,

MoECC. 
Canada 
(Health) 

US 
EPA    

OSHA 
PEL 

US 
EPA    

OSHA 
RfC 

Factories 
Act, 1948 

(India) 

    Kg/day  μg/m3  μg/m3 μg/m3 μg/m3 μg/m3 
1 CAUSTIC 

SODA LYE 
0.00 0.00 - - - - - 

2 BASE OILS 0.00 0.00 - - - - - 
3 ETHANOL 0.25 0.84 Below 19,000 

(Odour) 
- - 1,900,000 

4 METHANOL 1.48  5.09 Below 4,000 260,000 10,000 260,000 
5 LAB 0.00 0.00 - - - - - 
6 n-

PARAFFIN 
0.00 0.01 - - - - - 

7 STYRENE 
MONOMER 

0.00 0.00 Below 400 425,000 1,000 215,000 

 
 
Aegis ETP VOC Emissions 
 
SR.NO. Item Vapour 

emission 
Resultant 

Vapour 
concentration 

level in 
Complainant 
Resident area 

 
Below/Above 

Canada 
MoE& 

CC. 
AAQC 

(Health) 

US 
EPA    

OSHA 
PEL 

US 
EPA    

OSHA 
RfC 

Factories 
Act, 1948 

(India) 

    Kg/day  μg/m3  μg/m3 μg/m3 μg/m3 μg/m3 
1 Collection 

Tank 
0.03 0.00 - - - - - 

2 Primary 
Settling 
Tank 

0.03 0.00 - - - - - 

3 Equalisation 
Tank 1 

0.03 0.00 - - - - - 

4 Equalisation 
Tank 2 

0.03 0.00 - - - - - 

5 Buffer Tank 0.03 0.00 - - - - - 
6 Sludge 

Tank 
0.03 0.00 - - - - - 

 
 
Sea Lord ETP VOC Emissions 
 
SR. 
NO 

Item Vapour 
emission 

Resultant Vapour 
concentration level in 

Complainant 
Resident area 

Below/ 
Above 

AAQC,
MoECC. 
Canada 
(Health) 

US EPA   
OSHA 
PEL 

US EPA   
OSHA 
RfC 

Factories 
Act, 1948 

(India) 

    Kg/day  μg/m3  μg/m3 μg/m3 μg/m3 μg/m3 
1 ETP 

Feed 
Tank 

0.02 0.09 - - - - - 
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From above comparison, it is observed that all the above emissions inventory with 
standard dispersion modelling to assess the effect on complainant residents are well 
below both Indian and international permissible limits for both health and ambient air 
quality and are therefore unlikely to have any health effects on surrounding 
population. 
 
Conclusion: 
 
From the all above data and after modelling the dispersion of the emitted products, 
we observe that the vapour concentration in the complainant resident areas would 
be well below all Indian and international permitted levels with respect to chronic 
health effects. 
 
Other products such as Benzene or Ethyl Benzene are not stored or handled by 
Aegis or Sea Lord and therefore no emissions or impact can be attributable to them. 
 
We conclude that there is unlikely to be any harmful effect on human health of 
surrounding population in the area account of air emissions of Volatile products from 
the Aegis or Sealord Terminals. 
 

 
Date: 23rd March 2020 
 
Dr. Anand V. Patwardhan 
Professor of Chemical Engineering 
Department of Chemical Engineering 

For and on behalf of: 
Institute of Chemical Technology, Mumbai 
Nathalal M. Parekh Marg 
Matunga, Mumbai 400019 
Maharashtra, INDIA 
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Dr. Anand V. Patwardhan 
Ph.D. (Tech.) Chemical Engineering 

Professor of Chemical Engineering 
INSTITUTE OF CHEMICAL TECHNOLOGY 

(University under Section- 3 o; UGC ACT of 1956) 
Elite S'-atus & Centre of E.xceE3nce Govt. cf Mrharazi.::• 

NetWal M. Pere; Marg, Matunca, Piluirtni-,:3 • 
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AEGIS LOGISTICS LIMITED VOC ESTIMATION DATA 

Service 
Type of 

Tank 
TYPE OF 

SEAL 
Tank 

Diameter 
Tank Diameter 

Tank 
Height 

'Ink  
Height 

'I'd 
Height 

tank 
Capacity 

Turn'"  
per year 

Throughput 

Product 
withdrawal 

shell 
clingage 
factor 

4 	i 	, 
density' 
product 

,, 	...., 
density '. 
product 

Zero WInd 
peed rim seal 
loss factor 

Wind speed 
dependent rim 
seal loss factor 

"en.  , 
ambient 

wind 
speed 

Seal wind 
speed 

exponent 

True 
Vapor 

Pressure 

True 
Vapor 

Pressure 

Atmosph 
eric 

pressure 

Vapor 
Pressure 
function 

Molecular 
weight of 

vapor 

Vapor 
space 

volume 

i.  
"".. "Pp' 

density 

Vapor 
space 

expansion 
factor 

vented 
vapor

saturatin 
factor 

Total Deck 	... 
fitting loss 

factor 

Turn over 
Working 

prod'uscL  

factor 

Liquid  

surface 
temp 

Product Stankidssin.  We= Total loss Total loss 

(.) (ft) (m) ) (B) /yr bbl/yr (H
(Ibmdenmph) 

bb1/1000ft2 Kg/m3 lb/gal (Ibmole/ft-yr) 
^ 

n-ft- 
mph - mmHg psla psis - lb/lbmole 

72.1 5288.88 

lb/ft3 

0.02176085 0.167 0.66 

lb-mole/yr 

NA 

My IIIESIIIIIIIIICIIIIIIIMZIMIIIEIIIIIIEEIIIIIIIICZMIIIEIIIIIIIIIIIIIIIIIIEIIIIIIIEIIIIIIIIZZIIIIEMIIWIEGIII 
cassias 

25 NA 

"Note 1 

4630 127 

"Note2 

2102.758 

LT 

6732.88 

LT 

8.36 
PVA PVA PA P. 

D H H.  KL N D C Rho WI. Klia KRb n 

VFR 41.01 32.97 29.4 1250 2.13 16778 9893 NA 784 6.54 NA NA 4.8 NA 89.92 1.738 14.7 0.0314 
MEK  TANK 

VFR 3,56 27995.7757 NA 917,1 7.65 NA NA 4.8 NA 114.611 2.215 14.7 0.0408 86.09 5288.88 0.03311794 0.081 0.82 NA 1 1 25  NA  4246 379 5339 534 9585.91 11.90 
VAM TANK 

68.90 49.22 46.92 5000 15.73 494601 763 NA 896.6 7.48 VFR 1 NA NA 4.8 NA 6.59 0.127 14.7 0.0022 105.15 11239 46 0.00232584 0.016 0.98 NA 1 25  NA  149.611 6624 944 6774.55 8.41 
STYRENE MONOMER  

STYRENE MONOMER 

TANK 
VFR 68 9 49 22 47 41 5000 11 79 370824.867 NA 896 6 7 48 NA NA 4 8 NA 6 59 0 127 14 7 0 0022 105 15 9404 45 0 00232584 0 016 0 98 NA 1 1 25 NA 

125 1847 4967 014 5092.20 6.32 
	 TANK 

ACETONE 68.9 49.22 46.52 5000 4.92 154784.458 NA 778.25 6.49 VFR 1 
NA NA 4.8 NA 229.698 4.440 14.7 0.0897 58.08 12707 47 0.04477836 0.362 0.51 NA 1 25  NA  38344 13 39915 63 78259.76 97.13 

MEG 

	 TANK 
VFR 0.26 8275 62728 NA 1105.15 9.22 NA NA 4.8 NA 0.06 0.001 14.7 0.0000 62.07 12707 47 1 25E 05 0.041 NA 1 1 25  NA  2.377131 0.595752 2,97 0.00 

STYRENE MONOMER 
	 TANK 

TANK 

68.9 49.22 47.08 5000 14.84 466834.827 NA 896.6 7.48 NA NA NA 6 59 0 127 14 7 0 0022 105 15 10627 79 0 00232584 0 016 0 98 NA 1 1 25  NA  141.4689 6253.02 6394.49 7.94 

HSD BS 4 85.31 61.52 10000 11.04 694370.325 NA 818.75 6.83 VFR 1 NA NA 4.8 10 0.193 14.7 0.0033 90 28519 24 0.00302083 0.07 0.93 NA 1 25  NA  2047 098 12079 96 14127 06 17 53 

MS BSIV 

TANK 
VFR 0.80 50193.4039 NA 707.66 5.90 NA NA 245 9 4 753 14 7 0 0973 68 28519.24 0 05612441 0 209 0 44 NA 1 1 25  NA  53725 63 16223 55 69949 19 86.81 

ETHYL ALCOHOL DEN. 

TANK 
VFR 
TANK 

85.31 65 62 60 66 10000 3 18 200255 954 NA 772 6 44 NA NA NA 59 098 1 142 14 7 0 0202 4604 33432 36 0 00913256 0 137 0 68 NA 1 1 25 NA 
10382.02 10532 35 20914 37 25.96 

HSD BS 4 VFR TANK 62699 4015 NA 818.75 6.83 NA NA NA 10 0.193 14.7 0.0033 90 7092.13 0,00302083 0.07 0.92 NA 1 25 NA 
503.596 1090 781 1594.38 1.98 

METHANOL VFR 2.69 169432 331 NA 780.7 6.51 NA NA 4.8 NA 127.039 2.456 14.7 0.0457 32.04 7092.13 0.01366199 0.226 0.54 NA 1 25 NA 
4316 042 13330 85 17646 89 21.90 

	 TANK 

BASE OIL 	 TANK 
46.59 65.62 61.95 3000 6.62 124972.066 NA 800-870 6.67-7.25 NA VFR 1 NA 4.8 NA 0 0.000 14.7 0.0000 700 7092.13 0 0.04 1 NA 1 

0,02788766  INCEM11111113111111=121•1111111111•11111•11M111110111111311MICEEMI=1111111231  
25 NA 0 

7.720009 

0 

sramsuommorgi 
0,00 0.00 

ETHYL ACETATE VFR TANK 19.03 82.03 74.38 640 0.94 3803 46864 NA 887.5 7.40 NA NA 4.8 NA 94.3087 1.823 14.7 0.0331 88.1 
1111111111131111111EM011111111111111111111110111 

ISONONANOL   VFR TANK 0.70 2809.77623 NA 826.7 6.89 NA NA 4.8 NA 0.46 0,009 14.7 0.0002 144.258 0.00022273 

0.00 
BASE OIL 

VFR 
TANK ■ 

22.64 82.03 79.07 900 7.62 43160.7694 NA 800-870 6.67-7.25 NA NA 4.8 NA 0 0.000 14.7 0.0000 700 1283.57 0 0.04 1 NA 1 1 25 NA 0 0.00 

BASE OIL 
FR 

22 64 82 03 79 07 900 5 90 33417.9731 NA 800-870 6 67-7.25 NA NA 4 8 NA 0 0 000 14.7 0 0000 700 1283 57 0 0 04 1 NA 1 1 25 NA 0 0 0.00 0.00 
	 TANK 

BASE OIL 
VFR 
TANK 

0.92 5229 8124 NA 800-870 6 67-7 25 NA NA 4 8 NA 0 0 000 14.7 0 0000 700 1283.57 0 0 04 1 NA 1 1 25 NA 0 0 0.00 0.00 

BASE OIL 
. 

22.97 82.03 80.38 930 2.87 16778 7062 NA 800-870 6.67-7.25 NA NA NA 0 0,000 14.7 0.0000 700 778.75 0 0.04 1 NA 1 1 25 NA 0 0 0,00 0.00 

ISONONANOL 19.69 82.03 80.38 685 3.86 16634 8586 NA 826.7 6.895 NA NA 4.8 NA 0.46 0.009 14.7 0.0002 144,258 561.74 0.00022273 0.043 1 NA 1 1 25  NA  1.963716 21 33775 23.30 0.03 
	 TANK 

PROPYLHEPTANOL 
TVFR 
ANKTANK 

3.27 14082 589 NA 811 6.76 NA NA 4.8 NA 0.04 0.001 14.7 0,0000 158.3 561.74 2.1253E-05 0.043 1 NA 1 1 25  NA  0.187379 1.723675 1.91 0.00 

ACETIC ACID 
Ell 

36.09 82.025 79.15 2300 12.10 175029 446 NA 1038.4 8.66 NA NA NA 15 38 0.297 14 7 0 00.1 60 05 3321 6 0 00309994 0 072 0 94 NA 1 1 25  NA  254 3632 3124 729 3379.09 4.19 

ISONONANOL TANK 
106 15310.6301 NA 826.7 6.89 NA NA NA 0 46 0 009 14 7 0 0002 144.258 3321 6 0 00022273 0 043 1 NA 1 1 25  NA  11.61156 19 63915 31.25 0.04 

MEG 
VFR 
TANK 

0.93 13432 9787 NA 1105 15 9 22 NA NA NA 0 06 0 001 14 7 0.0000 62.07 3321.6 1 25E 05 0 041 1 NA 1 1 25  NA  0.621357 0.967024 1.59 0.00 

ACETIC ACID 
VFR
TANK 26.25 82.025 78.42 1200 5.11 38537.0788 NA 1038.4 8.66 NA NA 4.8 NA 15.38 0.297 14.7 0.0051 60.05 2100.86 0.00309994 0.072 0.92 NA 1 1 25  NA  157 4577 687 9866 845.44 1.05 

ACETIC ANHYDRIDE TANK 
0.80 5841.53853 NA 1050 8.76 NA NA NA 5 253 0 102 14 7 0 0017 102.09 2100 86 0 00180001 0.06 0 98 NA 1 0 25  NA  81 16004 60 55496 141.71 0.18 

ALPHAOLEFINC-14 TAN, 1.33 10023 9666 NA 910 7.59 NA NA NA 0 16 0 003 14 7 0.0001 196 2100 86 0 00010526 0 041 1 NAEi  1 25  NA  3.309285 6.076416 9.39 0,01 

ETHYL ALCOHOL DEN. 
V R 
TAN, 0.73 5508.25821 NA 772 6.44 NA NA NA 59.098 1.142 14.7 0.0202 46.04 2100.86 0.00913256 0.137 0.76 NA 1 " NA  729.1495 289 7038 1018.85 1.26 

MEG 
VFR 2 24 16872 5656 NA 1105 15 9 22 NA NA 4 8 NA 0 06 0 001 14 7 0 0000 62 07 2100 86 1.25E-05 0 041 1 NA 1 1 NA 0.392999 1,214636 1.61 0.00 

	 TANK 

ACETIC ACID 
VFR
TANK 27.89 82.025 75.23 1375 5.08 43923.6105 NA 1038.4 8.66 NA NA 4.8 NA 15.38 0.297 14.7 0.0051 6005 4326.21 0.00309994 0.072 0.87 NA 1 1 25  NA  306 6238 784 1502 1090.77 1.35 

ETHYL ACETATE 
V R
TAN, 2.07 17890 4945 NA 887.5 7.40 NA NA 4.8 NA 94.3087 1.823 14.7 0.0331 88.1 4326.21 0,02788766 0.158 0.54 NA 1 1 25  NA  3757 191 2873 306 6630.50 8.23 

ETHYL ALCOHOL DEN. 
VFR 
TAN, 0 93 8010.22498 NA 772 6 44 NA NA 4 8 NA 59 098 1.142 14 7 0 0202 46 04 4326 21 0 00913256 0 137 0 64 NA 1 1 25  NA  1264 426 421 2934 1685.72 2.09 

MEG 0.80 6925.17708 NA 1105.15 9.22 NA NA 4.8 0.06 0.001 14.7 0.0000 62.07 4326.21 1.25E-05 0.041 NA 1 1 25  NA  0.809285 0.498535 1.31 0.00 

FORMAMIDI DIMETHYL - 32.81 82.025 79.3 1900 2.34 27941 376 NA 937.9 7.82 NA NA 4.8 3.995 0,077 14.7 0.0013 73.05 2591.4 0.00097954 0.044 0.98 NA 1 1 25  NA  39 95098 157.6219 197.57 0.25 

ACETIC ACID 
VFR
TANK 32.81 82.025 79.4 1900 9.85 117722 142 NA 1038.4 8.66 NA NA 4,8 NA 15.38 0.297 14.7 0.0051 60.05 2508.18 0.00309994 0.072 0.94 NA 1 1 25  NA  192.0727 2101.645 2293.72 2.85 

2508.18 0 00022273 0 043 1 NA 1 1 25  NA  8.768031 5,487535 14.26 0.02 
ISONONANOL 

VFR 
TANK 

0 36 4278 0683 NA 826 7 6 89 NA NA NA 0 46 0 009 14.7 0.0002 144.258 

MEG 2.58 30795 587 NA 1105.15 9.22 NA NA NA 0 06 0 001 14 7 0.0000 62.07 2508 18 1.25E-05 0 041 1 NA 1 1 25  NA  0.469194 2.216937 2.69 0.00 

BASE OIL 
VFR 

49 22 82 025 80 06 4300 1 08 29217.6741 NA 800-870 6 67-7 25 NA NA NA 0 0 000 14.7 0 0000 700 4720 17 0 0.04 1 NA 1 1 25 NA 0 0 000 0.00 
	 TANK 

BASE OIL 
Ell 

0.55 14755.9485 NA 800-870 6 67-7 25 NA NA NA 0 0 000 14 7 0.0000 700 4720 17 0 0 04 1 NA 1 1 25 NA 0 0 0.00 0.00 

BASE OIL TANK 
2.22 59993.6949 NA 800-870 6.67-7 25 NA NA 4.8 NA 0 0.000 14.7 0.0000 700 4720.17 0 0.04 1 NA 1 1 25 NA 0 0 0.00 0.00 

BASE OIL 
EMI 

0.68 18330.3514 NA 800-870 6 67-7 25 NA NA NA 0 0 000 14 7 0 0000 700 4720.17 0 0 04 1 NA 1 1 25 NA 0 0 0.00 0.00 

BASE OIL 1.07 28857 9567 NA 800-870 6.67-7.25 NA NA NA 0 0 000 14 7 0 0000 700 4720 17 0 0.04 1 NA 1 1 25 NA 0 0 000 0.00 

BASE OIL 
VFR 
TANK 

0 56 15068 3937 NA 800-870 6 67-7 25 NA NA 4.8 NA 0 0 000 14 7 0 0000 700 4720 17 0 0 04 1 NA 1 1 25 NA 0 0 0.00 0.00 

BASE OIL 
VFR 
TANK 36 09 82 025 80 06 2300 1 31 18911 74 NA 800 870 6.67-7 25 NA NA NA 0 0 000 14 7 0 0000 700 2398 54 0 0.04 1 NA 1 1 25 NA 0 0 0.00 0.00 

BASE OIL 
. 

32.81 82.025 80.06 1900 3,74 44701 1906 NA 800-870 6.67-7.25 NA NA NA 0 0.000 14.7 0.0000 700 1953.37 0 0.04 1 NA 1 1 25 NA 0 0 0,00 0.00 

ALPHAOLEFINC-14 TANK 49 22 82.025 80.06 4300 0.46 12490.934 NA 910 7.59 NA NA NA 0 16 0 003 14.7 0 0001 196 4720 17 0 00010526 0 041 1 NA 1 1 25  NA  7,435236 7,571964 15.01 0.02 

ETHYL ALCOHOL DEN. TAN, 2.53 68559.8964 NA 772 6,44 NA NA NA 59 698 1 142 14.7 0 0202 46 04 4720 17 0 00913256 0 137 0 84 NA 1 1 25  NA  1810 685 3605.87 5416.55 6.72 

LAB BM 
0,28 7592 80797 NA 847.35 7.07 NA NA NA 0 01 0.000 14 7 0 0000 326 49 4720.17 1.0959E-05 0 041 1 NA 1 1 25  NA  0.774085 0.479186 1.25 0.00 

BASE OIL TANK 36.09 82.025 80.06 2300 5.41 78333.6946 NA 800-870 6.67-7.25 NA NA NA 0 0 000 14 7 0.0000 700 2398 54 0 0.04 1 NA 1 1 25 NA 0 0 0.00 0.00 

ISONONANOL 
VFFR 

36.09 82.025 80,06 2300 8.59 124242 556 NA 826.7 6.89 NA NA 4.8 NA 0.46 0.009 14.7 0.0002 144.258 2398.54 0.00108079 0.043 1 NA 1 1 25  NA  40.68633 159 3676 200.05 0.25 
	 TANK 

BASE OIL 
vrR 
TANK 36 09 82 025 80 06 2300 1 64 23777 504 NA 800-870 6 67-7 25 NA NA 4 8 NA 0 0.000 14 7 0 0000 700 2398 54 0 0.04 1 NA 1 1 25 NA 0 0 0.00 0.00 

BASE OIL 
VFIR 

33 63 82.025 80 06 2000 2 78 34956.9327 NA 800-870 6 67-7.25 NA NA NA 0 0 000 14 7 0.0000 700 2059 85 0 0 04 1 NA 1 1 25 NA 0 0 0.00 0.00 
	 TANK 

MEG 
VFR 
TANK 49.22 82.025 80 06 4300 10 28 278142 765 NA 1105 15 9 22 NA NA NA 0 06 0 001 14.7 0 0000 62 07 4720.17 1.25E-05 0 041 1 NA 1 1 " NA  0.882982 20 02316 20.91 0.03 

ETHYL ALCOHOL DEN. 
VF
TANK 49.22 82.025 80.06 4300 1,63 44039.4846 NA 772 6.44 NA NA 4.8 59.098 1.142 14.7 0.0202 46.04 4720.17 0.00913256 0.137 0.84 1 NA 25  1 NA  1810 685 2316 233 4126.92 5.12 

MEG 
VFR 6 30 1702/2 396 NA 1105 15 9 22 NA NA 0 06 0 001 14 7 0 0000 62 07 4720 17 1.25E-05 0 041 1 NA 1 1 25  NA  0.882982 12.2577 13.14 0.02 

ACETIC ACID 

TANK 

MI 
36.09 82.025 80.06 2300 14.00 202488 469 NA 1038.4 8.66 NA NA NA 15 38 0 297 14 7 0 0051 60.05 2398 54 0.00309994 0 072 0 95 NA 1 1 25  NA  185 6306 3614 943 3800.57 4.72 

ETHYL ALCOHOL DEN. TTANK
1.01 14609 1731 NA 772 6.44 NA NA NA 59.098 I 142 14 7 0 0202 46 04 2398 54 0 00913256 0 137 0 84 NA 1 1 25  NA  920 0938 768.3615 1688.46 2.10 

MEG 
Ell 

49.22 82.025 80.06 4300 9.95 269225 807 NA 1105.15 9.22 NA NA NA 0 06 0 001 14.7 0 0000 62 07 4720 17 1 25E-05 0 041 1 NA 1 1 25  NA 	0.882982 19 38124 20.26 0.03 

TANK 39.37 82.025 80.38 2800 15.31 269710 398 NA 1038.4 8.66 NA NA NA 15 38 0 297 14 7 0 0051 60 05 2496 62 0 00309994 0 072 0 96 NA 1 1 25 	NA 	195 2553 4815 029 5010.28 6.22 
ACETIC ACID 

ETHYL ALCOHOL DEN. 
VFF1
TANK 

0'95 16809 8078 NA 772 6.44 NA NA 4.8 NA 59.098 1.142 14.7 0.0202 46.04 2496.62 0.00913256 0.137 0.86 NA 1 1 25 	NA 	980 5207 884 1027 1864.62 2.31 

ACETIC ACID 
VFR 
TANK 41 01 82 025 80 22 3000 16 27 306944 808 NA 1038 4 8 66 NA NA 4 8 NA 15 38 0 297 14 7 0 0051 60 05 2948.3 0 00309994 0 072 0 96 NA 1 1 25 	NA 	230.5802 5479 759 5710.34 7.09 

ETHYL ALCOHOL DEN. 
VFR 
TANK 0 79 14864 3478 NA 772 6.44 NA NA 4.8 NA 59 098 1 142 14 7 0 0202 46.04 2948 3 0 00913256 0 137 0 86 NA 1 1 	25 	NA 	1157 913 781 7823 1939.70 2.41 

ACETIC ACID 
VFR
TANK 49.22 82.025  80.06 4300 16,90 457033 683 NA 1038.4 8.66 NA NA 4.8 NA 15.38 0.297 14.7 0.0051 60.05 4720.17 0.00309994 0.072 0.95 NA 1 	1 	25 	NA 	365 3089 8159 234 8524.54 10 .58 

MEG 
VFR 
TANK 49 22 82 025 80 06 4300 8.76 237002 322 NA 1105 15 9 22 NA NA 4 8 NA 0 06 0 001 14 7 0 0000 6207 4720 17 1 25E 05 0 041 1 NA 1 	1 	25 	NA 	0.882982 17 06151 17.94 0.02 

ACETIC ACID 
VFR
TANK 36.09 82.025 80.06 2300 15.30 221351 66 NA 1038.4 8.66 NA NA 4.8 NA 15.38 0.297 14.7 0.0051 6005 2398.54 0.00309994 0.072 0.95 	NA 1 	1 	25 	NA 	185 6306 3951.7 4137.33 

299405  
5.13 

Calculation Calculation done as per AP42  
Note 1 Standing loss=-365.  VVW,Ke.Ks 

Note2: Working loss=0.001.M,Q.P"n.Kp 

Above method is verified by ICT,Mumbal,Chemical Engg. Dept. & BITS Pilani,Chernical Engg. dept.(Environment) 
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SEA LORD CONTAINERS LTD VOC ESTIMATION DATA 

Service Type of Tank 
Tank 

Diameter 
Tank 

Height TYPE OF SEAL Throughput Liquid 
Height 

Tank 
Capacity 

Turnover 
per year 

Product 
withdrawal 

shell 
clingage 

factor 

density of 
product 

density of 
product 

Wind 
speed rim 
seal loss 

factor 

Wind speed 
dependent 

rim seal loss 
factor 

Average 
ambient 

wind 
speed 

Seal wind 

exponent 

True Vapor 
Pressure 

True Vapor Pressure 

Zero Vented 
Atmosphe 

ric 
pressure 

Vapor 
Pressure 
function 

speed Space 
Molecular 
weight of 

vapor 

Total 
Deck 
fitting 

loss factor 

Turn over 
factor 

Working 
loss 

product 
factor 

Product 
Factor 

Vapour 

saturation 
factor 

Vapour 
space 

Expansion 
factor 

Liquid 
surface 
temp. 

Vapor 
space 

volume 

stock 
vapor 

density 

Standing 
loss 

Working 
loss 

Total loss Total loss 

(ft) (ft) (ft) /yr bbi/yr bb1/1000ft2 Kg/m3 lb/gal 
(Ibmole/f 

t-yr) 
(lbrnole/(mph 

)1,n-ft-yr) 
mph - mmHg psia psia - lb/Ibmole 

lb- 
mole/ r 

- 
Degree 
Celsius 

ft3 lb/ft3 *Note 1 *Note 2 LT LT 

D H H' KL N Q C Rho WL KRa KRb v n PVA PA P* My FF KN KP Kc KS KE Vv Wv Ls Lw Lb/yrs KG/day 

LAB  VFR TANK 59.06 65.62 64.37 5000 7.55 237310.89 NA 847.35 7.07 NA NA 4.8 NA 0.01 0.00019 14.7 0.0000 326.49 NA 1 1 NA 1.000 0.040 25 5099.840 1.096E-05 0.815935 14.97681 15.7927476 0.0196 

BASE OIL EHC  VFR TANK 59.06 65.62 64.37 5000 0.96 30146.55 NA 800-870 6.67-7.25 NA NA 4.8 NA 0 0.00 14.7 0.0000 700 NA 1 1 NA 1.000 0.040 25 5099.840 0 0 0 0 0 

BASE OIL ULTRA2  0.73 22925.55 NA 800-870 6.67-7.25 NA NA 4.8 NA 0 0.00 14,7 0.0000 700 NA 1 1 NA 1.000 0.040 25 5099.840 0 0 0 0 0 

BASE OIL SN 500  0.45 14011.94 NA 800-870 6.67-7.25 NA NA 4.8 NA 0 0.00 14.7 0.0000 700 NA 1 1 NA 1.000 0.040 25 5099.840 0 0 0 0 0 

STYRENE MONOMER 0.82 25693.62 NA 896.6 7.48 NA NA 4.8 NA 6.59 0.127 14.7 0.0022 105.15 NA 1 1 NA 0.986 0.016 25 5099.840 0.0023258 67.36738 0.01091 67.37829064 

83 
0.083623 

0.103 

Calculation done as per AP42  
Note 1: Standing loss=365*Vv*Wv*Ke*Ks 

Note2: Working loss=0.001*Mv*Q*Pv*Kn*Kp 

Above method is verified by ICT,Mumbai,Chemical Engg. Dept. & BITS Pilani,Chemical Engg. dept.(Environment) r. A' Ind V. Patwardhan 
Ph.D. (Tech.) Chemical Erigineenng 

P(afessor of Chemical Engineering 
INSTITUTE OF CHEMICAL TECHNOLOGY 

(University under Section- 3 of UGC ACT of 1956) Elite S:attis & Centre of Exceance Govt. cf Meharazi-;:r-NatiuJal M. Pare, :1 Mara, Matuno. Murrbai-,;(104 . 
MEtare'.;',171, 
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Appendix 2 – Summary of calculation of VOC concentration 
(Aegis TANKER GANTRY) 

 

 

 

 

 ... Eq. 1

 for stable conditions   for unstable conditions

speading coefficient
 ... Eq. 2

speading coefficient

   

αz
1u u1

H
α 0.5 ; α 0.25

0.903σ a x
y

pσ b x
z

Q 1 y
ρ x, y, z, H exp

2 σ2π σ σ u yy z

      


 
    
 
    

 
  

 

horizontal component

 ... Eq. 3

vertical component

logitudinal straig

2

2 21 z H 1 z H
exp exp

2 σ 2 σ
z z

x

      
  

  
                                 
  







 

 
 

ht distance from the source tank m

horizonal component from the source tank

vertical component from the source tank

tank height

source strength of VOC g s

corrected velocity in -direction m s

y 0

z 0

H

Q μ

u x

 
 






 3VOC concentration g mρ μ

 

 
Basis of calculations: 
1. The STANDARD HEIGHT (z1) is a concept used for STANDARDISATION of wind 

velocity. 
2. Wind velocity data given by Sea Lord, and Aegis Terminal as per weather 

monitoring station provided at sites. 
3. Strong solar radiation and unstable air conditions are assumed. 
 
The Aegis tanker loading loss data is as follows: 
 

Sr. 
No. 

Product 
Tanker Loading Gantry Vapour 

Control System Vent Pipe height  
(mtr) 

*Loading Loss 
(kg/day) 

1 Acetone 14 0.914
2 Butyl Acetate 14 0.014
3 Ethyl Acetate  14 0.0750

4 
Ethyl Alcohol 
Den. 

14 0.243

5 
iso-Propyl 
Alcohol 

14 0.0425

6 MEK 14 0.0127
7 Methanol 14 0.602

28



 

Page 2 of 26 
 

8 Mix-Xylene 14 0.0179
9 MS BS IV 14 1.73
10 n-Butanol 14 0.000453
11 ortho-Xylene 14 0.00647
12 Toluene 14 0.241
13 VAM 14 0.0443
14 Acetic Acid 14 0.198
15 Acetic Anhydride 14 0.000366
16 Alpha Olefin C-14 14 0.000083
17 Base Oil  14 0
18 Cyclohexanone 14 0.00714

19 
Dimethyl 
Formamide 

14 0.000954

20 HSD BS IV 14 0.134
21 iso-Nonanol 14 0.00127
22 LAB 14 0.00000290
23 MEG 14 0.000449
24 Propylheptanol 14 0.0000104

25 
Styrene 
Monomer 

14 0.108

 
The calculations summary for the above mentioned products (except that for Base 
Oil) is given on the appended pages.  Calculations were not performed for Base Oil 
because the Total Loss (kg/day) was reported to be 0. 
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Acetone (Aegis Tanker Gantry) 
H (vent pipe emission point) 14 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 0.914 kg/day 
Q 1.058E+04 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.49 m/s 
      
x 1450 m (distance from Aegis) 
y 0 m 
z 0 m 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.0607 μg/m3 ... from Eq. (3) 
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Butyl Acetate (Aegis Tanker Gantry) 
H (vent pipe emission point) 14 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 0.0144 kg/day 
Q 1.661E+02 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.49 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.000953 μg/m3 ... from Eq. (3) 
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Ethyl Acetate (Aegis Tanker Gantry) 
H (vent pipe emission point) 14 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 0.075 kg/day 
Q 8.683E+02 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.49 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.00498 μg/m3 ... from Eq. (3) 
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Ethanol (Aegis Tanker Gantry) 
H (vent pipe emission point) 14 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 0.243 kg/day 
Q 2.817E+03 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.49 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.0162 μg/m3 ... from Eq. (3) 
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Isopropyl Alcohol (Aegis Tanker Gantry) 
H (vent pipe emission point) 14 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 0.0425 kg/day 
Q 4.916E+02 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.49 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.00282 μg/m3 ... from Eq. (3) 
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Methyl Ethyl Ketone (Aegis Tanker Gantry) 
H (vent pipe emission point) 14 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 0.0127 kg/day 
Q 1.473E+02 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.49 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.000845 μg/m3 ... from Eq. (3) 
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Methanol (Aegis Tanker Gantry) 
H (vent pipe emission point) 14 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 0.602 kg/day 
Q 6.970E+03 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.49 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.0400 μg/m3 ... from Eq. (3) 
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Mixed Xylene (Aegis Tanker Gantry) 
H (vent pipe emission point) 14 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 0.0179 kg/day 
Q 2.073E+02 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.49 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.00119 μg/m3 ... from Eq. (3) 
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MS BS IV (Aegis Tanker Gantry) 
H (vent pipe emission point) 14 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 1.73 kg/day 
Q 2.003E+04 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.49 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.115 μg/m3 ... from Eq. (3) 
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n-Butanol (Aegis Tanker Gantry) 
H (vent pipe emission point) 14 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 0.000453 kg/day 
Q 5.249E+00 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.49 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.0000301 μg/m3 ... from Eq. (3) 
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Ortho Xylene (Aegis Tanker Gantry) 
H (vent pipe emission point) 14 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 0.006469 kg/day 
Q 7.487E+01 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.49 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.000429 μg/m3 ... from Eq. (3) 
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Toluene (Aegis Tanker Gantry) 
H (vent pipe emission point) 14 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 0.2412 kg/day 
Q 2.792E+03 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.49 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.0160 μg/m3 ... from Eq. (3) 

 
 
 

 
 
  

41



 

Page 15 of 26 
 

VAM (Aegis Tanker Gantry) 
H (vent pipe emission point) 14 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 0.04 kg/day 
Q 5.132E+02 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.49 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.00294 μg/m3 ... from Eq. (3) 
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Acetic Acid (Aegis Tanker Gantry) 
H (vent pipe emission point) 14 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 0.198 kg/day 
Q 2.292E+03 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.49 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.0131 μg/m3 ... from Eq. (3) 
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Acetic Anhydride (Aegis Tanker Gantry) 
H (vent pipe emission point) 14 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 0.000366 kg/day 
Q 4.241E+00 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.49 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.0000243 μg/m3 ... from Eq. (3) 
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Alpha Olefin C-14 (Aegis Tanker Gantry) 
H (vent pipe emission point) 14 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 0.0000826 kg/day 
Q 9.559E-01 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.49 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.00000548 μg/m3 ... from Eq. (3) 
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Cyclohexanone (Aegis Tanker Gantry) 
H (vent pipe emission point) 14 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 0.00714 kg/day 
Q 8.267E+01 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.49 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.000474 μg/m3 ... from Eq. (3) 
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Dimethyl Formamide (Aegis Tanker Gantry) 
H (vent pipe emission point) 14 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 0.000954 kg/day 
Q 1.104E+01 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.49 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.0000633 μg/m3 ... from Eq. (3) 
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HSD (Aegis Tanker Gantry) 
H (vent pipe emission point) 14 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 0.134 kg/day 
Q 1.551E+03 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.49 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.00890 μg/m3 ... from Eq. (3) 
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Isononanol (Aegis Tanker Gantry) 
H (vent pipe emission point) 14 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 0.00127 kg/day 
Q 1.466E+01 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.49 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.000 μg/m3 ... from Eq. (3) 
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LAB (Aegis Tanker Gantry) 
H (vent pipe emission point) 14 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 0.00000290 kg/day 
Q 3.356E-02 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.49 m/s 
      
x 1450 m (distance from Aegis) 

a 0.295
Parameter in Eq. (2): depends on 
ū1 

b 0.0579
Parameter in Eq. (2): depends on 
ū1 

p 1.09
Parameter in Eq. (2): depends on 
ū1 

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.000000192 μg/m3 ... from Eq. (3) 
 
 
 

 
 
  

50



 

Page 24 of 26 
 

MEG (Aegis Tanker Gantry) 
H (vent pipe emission point) 14 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 0.000449 kg/day 
Q 5.198E+00 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.49 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.0000298 μg/m3 ... from Eq. (3) 
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Propyl Heptanol (Aegis Tanker Gantry) 
H (vent pipe emission point) 14 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 1.043E-05 kg/day 
Q 1.207E-01 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.49 m/s 
      
x 1450 m (distance from Aegis) 

a 0.295
Parameter in Eq. (2): depends on 
ū1 

b 0.0579
Parameter in Eq. (2): depends on 
ū1 

p 1.09
Parameter in Eq. (2): depends on 
ū1 

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.000000692 μg/m3 ... from Eq. (3) 
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Styrene Monomer (Aegis Tanker Gantry) 
H (vent pipe emission point) 14 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 0.108 kg/day 
Q 1.250E+03 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.49 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.00717 μg/m3 ... from Eq. (3) 
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Appendix 2 – Summary of calculation of VOC concentration 
(Sea Lord TANKER GANTRY) 

 

 

 

 

 ... Eq. 1

 for stable conditions   for unstable conditions

speading coefficient
 ... Eq. 2

speading coefficient

   

αz
1u u1

H
α 0.5 ; α 0.25

0.903σ a x
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pσ b x
z

Q 1 y
ρ x, y, z, H exp

2 σ2π σ σ u yy z
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  

 

horizontal component

 ... Eq. 3

vertical component
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2

2 21 z H 1 z H
exp exp
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z z

x
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  

  
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 
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tank height

source strength of VOC g s
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z 0

H

Q μ

u x

 
 






 3VOC concentration g mρ μ

 

 
Basis of calculations: 
1. The STANDARD HEIGHT (z1) is a concept used for STANDARDISATION of wind 

velocity. 
2. Wind velocity data given by Sea Lord, and Aegis Terminal as per weather 

monitoring station provided at sites. 
3. Strong solar radiation and unstable air conditions are assumed. 
 
The Sea Lord tanker loading loss data is as follows: 
 

Sr. No. Product  
Tanker Loading Gantry Vapour 

Control System Vent Pipe  height  
(mtr) 

*Loading Loss 
(kg/day) 

1 Ethyl Alcohol Den. 14 0.246
2 Methanol  14 1.484
3 Base  Oil EHC 14 0
4 Base Oil Ultra2 14 0
5 Base Oil SN 500 14 0
6 Caustic  14 0
7 LAB 14 9.063E-05
8 n-Paraffin 14 0.00416
9 Styrene Monomer  14 0.00208

54



 

Page 2 of 7 
 

 
The calculations summary for the above mentioned products (except that for Base 
Oil) is given on the appended pages.  Calculations were not performed for Base  Oil 
EHC, Base Oil Ultra2, Base Oil SN 500, and Caustic, because the Total Loss 
(kg/day) in all these cases was reported to be 0. 
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Ethanol (Sea Lord Tanker Gantry) 
H (vent pipe) 14 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 0.246 kg/day 
Q 2.848E+03 μg/s 
α 0.25   
ū 1.01 m/s 
ū1 0.93 m/s 
      
x 215 m (distance from Sea Lord) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.119 Parameter in Eq. (2): depends on ū1

p 0.986 Parameter in Eq. (2): depends on ū1

σy 37.672 m ... from Eq. (2) 
σz 23.732 m ... from Eq. (2) 
ρ (VOC concentration) 0.844 μg/m3 ... from Eq. (3) 
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Methanol (Sea Lord Tanker Gantry) 
H (vent pipe) 14 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 1.484 kg/day 
Q 1.718E+04 μg/s 
α 0.25   
ū 1.01 m/s 
ū1 0.93 m/s 
      
x 215 m (distance from Sea Lord) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.119 Parameter in Eq. (2): depends on ū1

p 0.986 Parameter in Eq. (2): depends on ū1

σy 37.672 m ... from Eq. (2) 
σz 23.732 m ... from Eq. (2) 
ρ (VOC concentration) 5.088 μg/m3 ... from Eq. (3) 

 
 
 

 
 
  

57



 

Page 5 of 7 
 

LAB (Sea Lord Tanker Gantry) 
H (vent pipe) 14 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 9.063E-05 kg/day 
Q 1.049E+00 μg/s 
α 0.25   
ū 1.01 m/s 
ū1 0.93 m/s 
      
x 215 m (distance from Sea Lord) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.119 Parameter in Eq. (2): depends on ū1

p 0.986 Parameter in Eq. (2): depends on ū1

σy 37.672 m ... from Eq. (2) 
σz 23.732 m ... from Eq. (2) 
ρ (VOC concentration) 0.000311 μg/m3 ... from Eq. (3) 
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n-Parafiin (Sea Lord Tanker Gantry) 
H (vent pipe) 14 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 0.00416 kg/day 
Q 4.810E+01 μg/s 
α 0.25   
ū 1.01 m/s 
ū1 0.93 m/s 
      
x 215 m (distance from Sea Lord) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.119 Parameter in Eq. (2): depends on ū1

p 0.986 Parameter in Eq. (2): depends on ū1

σy 37.672 m ... from Eq. (2) 
σz 23.732 m ... from Eq. (2) 
ρ (VOC concentration) 0.0142 μg/m3 ... from Eq. (3) 
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Styrene Monomer (Sea Lord Tanker Gantry) 
H (vent pipe) 14 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 0.00208 kg/day 
Q 2.403E+01 μg/s 
α 0.25   
ū 1.01 m/s 
ū1 0.93 m/s 
      
x 215 m (distance from Sea Lord) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.119 Parameter in Eq. (2): depends on ū1

p 0.986 Parameter in Eq. (2): depends on ū1

σy 37.672 m ... from Eq. (2) 
σz 23.732 m ... from Eq. (2) 
ρ (VOC concentration) 0.00712 μg/m3 ... from Eq. (3) 
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Appendix 2 - VOC concentration - Aegis ETP 
 

 

 

 

 ... Eq. 1
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speading coefficient
 ... Eq. 2

speading coefficient
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 

 
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H
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
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Basis of calculations: 
1. The STANDARD HEIGHT (z1) is a concept used for STANDARDISATION of wind 

velocity. 
2. Wind velocity data given by Sea Lord, and Aegis Terminal as per weather 

monitoring station provided at sites. 
3. Strong solar radiation and unstable air conditions are assumed. 
4. Emission point height is taken from ground level considering foundation height 

and roof nozzle height in addition to tank height. 
 
The Aegis ETP tank emission data is as follows: 
Sr. 
No. 

Product 
Type of 

Tank 
Tank Ht 

(mtr) 
Emission Point on 

tank top (mtr) 
Total Emission 

(kg/day) 
1 Collection Tank VFR 4.0 5.0 0.0302

2 
Primary Settling 
Tank 

VFR 3.0 4.0 0.0259

3 
Equalisation 
Tank 1 

VFR 3.0 4.0 0.0262

4 
Equalisation 
Tank 2 

VFR 3.0 4.0 0.0259

5 Buffer Tank VFR 2.0 3.0 0.0256
6 Sludge Tank VFR 2.0 3.0 0.0257

 
The calculations summary is given on the appended pages. 
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Collection Tank (Aegis ETP) 
H (emission point) 5 m 
Tank height 4 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 0.0302 kg/day 
Q 3.491E+02 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.93 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.00201 μg/m3 ... from Eq. (3) 
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Primary Settling Tank (Aegis ETP) 
H (emission point) 4 m 
Tank height 3 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 0.0259 kg/day 
Q 2.993E+02 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 2.04 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.00172 μg/m3 ... from Eq. (3) 
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Equalisation Tank 1 (Aegis ETP) 
H (emission point) 4 m 
Tank height 3 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 0.0262 kg/day 
Q 3.038E+02 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 2.04 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.00175 μg/m3 ... from Eq. (3) 
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Equalisation Tank 2 (Aegis ETP) 
H (emission point) 4 m 
Tank height 3 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 0.0259 kg/day 
Q 3.003E+02 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 2.04 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.00173 μg/m3 ... from Eq. (3) 
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Buffer Tank (Aegis ETP) 
H (emission point) 3 m 
Tank height 2 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 0.0256 kg/day 
Q 2.964E+02 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 2.19 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.00171 μg/m3 ... from Eq. (3) 
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Sludge Tank (Aegis ETP) 
H (emission point) 3 m 
Tank height 2 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 0.0257 kg/day 
Q 2.977E+02 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 2.19 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.00171 μg/m3 ... from Eq. (3) 
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Appendix 2 - VOC concentration – Sea Lord ETP 
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H

Q μ

u x

 
 






 3VOC concentration g mρ μ

 

 
Basis of calculations: 
1. The STANDARD HEIGHT (z1) is a concept used for STANDARDISATION of wind 

velocity. 
2. Wind velocity data given by Sea Lord, and Aegis Terminal as per weather 

monitoring station provided at sites. 
3. Strong solar radiation and unstable air conditions are assumed. 
4. Emission point height is taken from ground level considering foundation height 

and roof nozzle height in addition to tank height. 
 
The Sea Lord ETP tank emission data is as follows: 
 
Sr. 
No. 

Product  
Type of 

Tank 
Tank Ht 

(mtr) 
Emission Point on 

tank Top (mtr) 
Total Emission 

(Kg/day)  

1 
ETP Feed 
Tank 

VFR 2.49 3.49 0.0223

 
The calculations summary is given on the appended page. 
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ETP Feed Tank (Sea Lord ETP) 
H (emission point) 3.49 m 
Tank height 2.49 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 0.0223 kg/day 
Q 2.577E+02 μg/s 
α 0.25   
ū 1.01 m/s 
ū1 1.31 m/s 
      

Part (a) 
x 215 m (distance from Sea Lord) 
y 0 m 
z 0 m 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.119 Parameter in Eq. (2): depends on ū1

p 0.986 Parameter in Eq. (2): depends on ū1

σy 37.672 m ... from Eq. (2) 
σz 23.732 m ... from Eq. (2) 
ρ (VOC concentration) 0.0899 μg/m3 ... from Eq. (3) 
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Appendix 2 - VOC concentration - Aegis TANK EMISSION 
 

 

 

 

 ... Eq. 1

 for stable conditions   for unstable conditions

speading coefficient
 ... Eq. 2

speading coefficient

   

αz
1u u1

H
α 0.5 ; α 0.25

0.903σ a x
y

pσ b x
z

Q 1 y
ρ x, y, z, H exp

2 σ2π σ σ u yy z

      


 
    
 
    

 
  

 

horizontal component

 ... Eq. 3

vertical component

logitudinal straig

2

2 21 z H 1 z H
exp exp

2 σ 2 σ
z z

x

      
  

  
                                 
  
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

 

 
 

ht distance from the source tank m

horizonal component from the source tank

vertical component from the source tank

tank height

source strength of VOC g s

corrected velocity in -direction m s

y 0

z 0

H

Q μ

u x

 
 






 3VOC concentration g mρ μ

 

 
Basis of calculations: 
1. The STANDARD HEIGHT (z1) is a concept used for STANDARDISATION of wind 

velocity. 
2. Wind velocity data given by Sea Lord, and Aegis Terminal as per weather 

monitoring station provided at sites. 
3. Strong solar radiation and unstable air conditions are assumed. 
4. Emission point height is taken from ground level considering foundation height 

and roof nozzle height in addition to tank height. 
 
Aegis tank emission data is as follows: 
 

Sr. 
No. 

Product  
Type of 

Tank 
Tank Ht 

(mtr) 
Emission Point 

on tank Top (mtr) 

Total 
Emission 
(Kg/day)  

1 Acetone  VFR 15 16 97.13
2 Ethyl Acetate  VFR 25 26 11.26

3 
Ethyl Alcohol 
Den. 

VFR 25 26 47.97

4 MEK VFR 10 11 8.36
5 MS BS IV VFR 20 21 86.81
6 Methanol VFR 20 21 21.90
7 VAM VFR 10 11 11.90
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8 Acetic Acid VFR 25 26 43.18
9 Acetic Anhydride VFR 25 26 0.180

10 
Alpha Olefin C-
14 

VFR 25 26 0.0300

11 Base Oil VFR 25 26 0

12 
Dimethyl 
Formamide 

VFR 25 26 0.250

13 HSD BS IV VFR 20 21 19.51
14 iso-Nonanol VFR 25 26 0.350
15 LAB VFR 25 26 0.00156
16 MEG VFR 25 26 0.100

17 
Styrene 
Monomer 

VFR 15 16 22.66

18 Propylheptanol VFR 25 26 0.00230
 

The calculations summary for the above mentioned products (except that for Base 
Oil) is given on the appended pages.  Calculations were not performed for Base Oil 
because the Total Loss (kg/day) was reported to be 0. 
 
 
 

 
  

71



 

Page 3 of 19 
 

Acetone (Aegis Tank) 
H (emission point) 16 m 
Tank height 15 m 
z1 10 m, mandatory parameter in Eq. (1) 
Q 97.13 kg/day 
Q 1.124E+06 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.44 m/s 
  
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 6.44 μg/m3 ... from Eq. (3) 
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Ethyl Acetate (Aegis Tank) 
H (emission point) 26 m 
Tank height 25 m 
z1 10 m, mandatory parameter in Eq. (1) 
Q 11.26 kg/day 
Q 1.303E+05 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.28 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.74 μg/m3 ... from Eq. (3) 
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Ethanol (Aegis Tank) 
H (emission point) 26 m 
Tank height 25
z1 10 m, mandatory parameter in Eq. (1) 
Q 47.97 kg/day 
Q 5.552E+05 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.28 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 3.2 μg/m3 ... from Eq. (3) 
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Methyl Ethyl Ketone (Aegis Tank) 
H (emission point) 11 m 
Tank height 10 m 
z1 10 m, mandatory parameter in Eq. (1) 
Q 8.36 kg/day 
Q 9.676E+04 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.58 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.56 μg/m3 ... from Eq. (3) 
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MS BS IV (Aegis Tank) 
H (emission point) 21 m 
Tank height 20 m 
z1 10 m, mandatory parameter in Eq. (1) 
Q 86.81 kg/day 
Q 1.005E+06 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.35 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 5.74 μg/m3 ... from Eq. (3) 

 
 
 

 
  

76



 

Page 8 of 19 
 

Methanol (Aegis Tank) 
H (emission point) 21 m 
Tank height 20   
z1 10 m, mandatory parameter in Eq. (1) 
Q 21.90 kg/day 
Q 2.535E+05 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.35 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 1.4 μg/m3 ... from Eq. (3) 
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VAM (Aegis Tank) 
H (emission point) 11 m 
Tank height 10 m 
z1 10 m, mandatory parameter in Eq. (1) 
Q 11.90 kg/day 
Q 1.377E+05 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.58 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.79 μg/m3 ... from Eq. (3) 

 
 
 

 
  

78



 

Page 10 of 19 
 

Acetic Acid (Aegis Tank) 
H (emission point) 26 M 
Tank height 25 M 
z1 10 m, mandatory parameter in Eq. (1) 
Q 43.18 kg/day 
Q 4.998E+05 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.28 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 2.84 μg/m3 ... from Eq. (3) 
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Acetic Anhydride (Aegis Tank) 
H (emission point) 26 m 
Tank height 25 m 
z1 10 m, mandatory parameter in Eq. (1) 
Q 0.180 kg/day 
Q 2.083E+03 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.28 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.01 μg/m3 ... from Eq. (3) 

 
 
 

 
  

80



 

Page 12 of 19 
 

Alpha Olefin C-14 (Aegis Tank) 
H (emission point) 26 m 
Tank height 25 m 
z1 10 m, mandatory parameter in Eq. (1) 
Q 0.0300 kg/day 
Q 3.472E+02 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.28 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.00 μg/m3 ... from Eq. (3) 
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Dimethyl Formamide (Aegis Tank) 
H (emission point) 26 m 
Tank height 25 m 
z1 10 m, mandatory parameter in Eq. (1) 
Q 0.250 kg/day 
Q 2.894E+03 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.28 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.0164 μg/m3 ... from Eq. (3) 
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HSD (Aegis Tank Emission): 2019 
H (emission point) 21 m 
Tank height 20 m 
z1 10 m, mandatory parameter in Eq. (1) 
Q 19.51 kg/day 
Q 2.258E+05 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.35 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 1.29 μg/m3 ... from Eq. (3) 
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Isononanol (Aegis Tank) 
H (emission point) 26 m 
Tank height 25 m 
z1 10 m, mandatory parameter in Eq. (1) 
Q 0.350 kg/day 
Q 4.051E+03 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.28 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.023 μg/m3 ... from Eq. (3) 
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LAB (Aegis Tank) 
H (emission point) 26 m 
Tank height 25 m 
z1 10 m, mandatory parameter in Eq. (1) 
Q 0.00156 kg/day 
Q 1.800E+01 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.28 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.00010 μg/m3 ... from Eq. (3) 
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MEG (Aegis Tank) 
H (emission point) 26 m 
Tank height 25 m 
z1 10 m, mandatory parameter in Eq. (1) 
Q 0.100 kg/day 
Q 1.157E+03 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.28 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.0066 μg/m3 ... from Eq. (3) 
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Styrene Monomer (Aegis Tank) 
H (emission point) 16 m 
Tank height 15 m 
z1 10 m, mandatory parameter in Eq. (1) 
Q 22.66 kg/day 
Q 2.623E+05 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.44 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 1.50 μg/m3 ... from Eq. (3) 

 
 
 

 
  

87



 

Page 19 of 19 
 

Propyl Heptanol (Aegis Tank) 
H (emission point) 26 m 
Tank height 25 m 
z1 10 m, mandatory parameter in Eq. (1) 
Q 0.00230 kg/day 
Q 2.662E+01 μg/s 
α 0.25   
ū 1.62 m/s 
ū1 1.28 m/s 
      
x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.0579 Parameter in Eq. (2): depends on ū1

p 1.09 Parameter in Eq. (2): depends on ū1

σy 211.124 m ... from Eq. (2) 
σz 161.648 m ... from Eq. (2) 
ρ (VOC concentration) 0.000151 μg/m3 ... from Eq. (3) 
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Appendix 2 - VOC concentration – Sea Lord TANK EMISSION 
 

 

 

 

 ... Eq. 1
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speading coefficient
 ... Eq. 2
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 
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Basis of calculations: 
1. The STANDARD HEIGHT (z1) is a concept used for STANDARDISATION of wind 

velocity. 
2. Wind velocity data given by Sea Lord, and Aegis Terminal as per weather 

monitoring station provided at sites. 
3. Strong solar radiation and unstable air conditions are assumed. 
4. Emission point height is taken from ground level considering foundation height 

and roof nozzle height in addition to tank height. 
 
Aegis tank emission data is as follows: 
 
Sr. 
No. 

Product  
Type of 

Tank 
Tank Ht 

(mtr) 
Emission Point on 

tank Top (mtr) 
Total Emission 

(Kg/day)  
1 LAB VFR 20 21 0.0196

2 
Base  Oil 
EHC 

VFR 20 21 0

3 
Base Oil 
Ultra2 

VFR 20 21 0

4 
Base Oil SN 
500 

VFR 20 21 0

5 
Styrene 
Monomer 

VFR 20 21 0.0836
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The calculations summary for the above mentioned products (except that for Base 
Oil) is given on the appended pages.  Calculations were not performed for Base  Oil 
EHC, Base Oil Ultra2, and Base Oil SN 500, because the Total Loss (kg/day) in 
these cases was reported to be 0. 
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LAB (Sea Lord) 
H (emission point) 21 m 
Tank height 20 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 0.0196 kg/day 
Q 2.269E+02 μg/s 
α 0.25   
ū 1.01 m/s 
ū1 0.84 m/s 
      
x 215 m (distance from Sea Lord) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.119 Parameter in Eq. (2): depends on ū1

p 0.986 Parameter in Eq. (2): depends on ū1

σy 37.672 m ... from Eq. (2) 
σz 23.732 m ... from Eq. (2) 
ρ (VOC concentration) 0.0541 μg/m3 ... from Eq. (3) 
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Styrene Monomer (Sea Lord) 
H (emission point) 21 m 
Tank height 20 m 
z1 10 m (mandatory parameter in Eq. (1) 
Q 0.0836 kg/day 
Q 9.679E+02 μg/s 
α 0.25   
ū 1.01 m/s 
ū1 0.84 m/s 
      
x 215 m (distance from Sea Lord) 
a 0.295 Parameter in Eq. (2): depends on ū1

b 0.119 Parameter in Eq. (2): depends on ū1

p 0.986 Parameter in Eq. (2): depends on ū1

σy 37.672 m ... from Eq. (2) 
σz 23.732 m ... from Eq. (2) 
ρ (VOC concentration) 0.231 μg/m3 ... from Eq. (3) 
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Executive Summary 

This report is an estimation of the emission of VOC's from the Chemical Storage tank farm of 

Aegis Logistics Ltd. in Mumbai. The report estimates the volume of HAP and VOC (as specified 

by US EPA and the Ministry of Environment, Forest and Climate Change, Government of India 

(MoEF & CC)) emissions from the Vertical Fixed Roof (VFR) tanks, the product gantry and 

effluent treatment plant, models their dispersion and resultant concentrations, and compares them 

to US EPA reference concentrations for health impacts. The input data has been provided by the 

client and is identical to that provided to Expert Agency (NEERI) appointed by CPCB. The 

methodology specified by CPCB ( US EPA standard, AP 42 , Chapters 5 and 7) have been used 

to estimate the daily VOC emissions after control measures in line with the protocol agreed with 

the CPCB. Thereafter, dispersion modeling was carried out for each product emitted to measure 

the predicted concentrations of the relevant substance and compared to US EPA reference 

concentrations to determine if there would be any adverse health effects. 

The summary results of Emission quantities are given below: 

Regulatory Standard 
Source of Emission inEPA' 

Kg/Day per AP 42 US  MoEF & CC in 
GSR 820(E)2  

Tanks 2.84 6.00 
ETP 0.16 0.16 

Product Gantry 1.01 1.28 
Total 4.01 7.44 

https://www.epa.gov/haps/initial-list-hazardous-air-pollutants-modifications  
GSR 820(E) https://parivesh.nic.in/writereaddata/ENV/envstandard/envstandard14.pdf  

The results of dispersion modelling, which measures the potential environmental impact on the 

neighboring communities is shown below. 
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Sr. 
No. 

Products Classified as 
HAP by EPA 

Vapour 
Concentration 

µ gm/m3  in 
Complainant Area 

EPA 
Health. 

p. gm/m3  

EPA 
classification 

as 
Carcinogen 

Storage Tanks 
1 Styrene Monomer 0.08 1,000 No 
2 Methanol 0.07 20,000 No 
3 VAM 0.04 200 No 
4 Dimethyl Formamide 0.00 30 No 

Product Gantry 
1 Mixed Xylene 0.00 100 No 
2 Ortho-Xylene 0.00 100 No 
3 Styrene Monomer 0.00 1,000 No 
4 Methanol 0.04 20,000 No 
5 Toluene 0.02 5,000 No 
6 VAM 0.00 200 No 
7 Dimethyl Formamide 0.00 30 No 

Effluent Treatment 
1 Effluent 0.00 - - 

From the above table, it is apparent that none of products handled by Aegis which are considered 

as Hazardous Air Pollutants by US EPA are carcinogenic and the vapour concentrations of these 

products in the complainant's resident areas would be significantly below the RfC of US EPA. 

We conclude that there is unlikely to be any harmful effect on environment or human 

health of surrounding population in the area on account of air emissions from the Aegis 

Terminal. 

We have also reviewed the CPCB report submitted to the NGT, which is based on 

calculations and modelling done by NEERI and find important differences in the findings, the 

probable reasons for which are mentioned on page 7 of this report. 

104



Report on VOC emissions estimation and environmental impact 	 6 

Background 

Pursuant to NGT order dated 03.02.2015 in the Application No.40/2014, the NGT had 

appointed the Institute of Chemical Technology (Mumbai), to carry out an evaluation of the 

Pollution Control systems installed at Aegis Logistics Ltd. and whether they were adequate to 

restrict the VOC emissions. Such report was submitted to the court on 16.05.2015 and a final 

order was passed on 18.12.2015. Subsequently, an Execution application No.05/2018 was filed 

on 17.04.2018 wherein the Central Pollution Control Board (CPCB) was directed to estimate 

damages due to the VOC's emitted by Aegis Logistics Limited. After consultation with the 

industries involved in the estimation and the Applicants on 14.08.2019 at their offices in New 

Delhi with regards to terms of reference, CPCB appointed M/s NEERI as expert agency to carry 

out the study. The terms of reference finalized by CPCB are listed in the Minutes of Meeting and 

the email correspondence of CPCB with NEERI and shared with the respective Industries shown 

in Annexure 1. 

M/s Aegis Logistics Limited have approached the ICT, (a "Elite Status and Centre of 

Excellence", Government of Maharashtra, and recognized as a University by the Department of 

Human Resources, Government of India), which has the necessary domain knowledge and 

familiarity with the subject matter of the Application to carry out a parallel study using the same 

data as provided to NEERI and produce a final report which will determine the following; 

(1) the quantity of VOC's emitted and, 

(2) whether the VOC emissions were in such quantities and concentrations so to as to be 

harmful to the environment and pose a threat to human health. 

105



Report on VOC emissions estimation and environmental impact 	 7 

(3) Review the CPCB report submitted to the NGT containing emission estimates of 

VOCs, calculation of concentrations and dispersion of VOC's and compare the results with our 

findings. 

We have perused the report submitted by CPCB to the NGT on 18 March 2020 based on 

the NEERI calculation and find that the emission estimates are different than those calculated by 

us. The main difference appears to be due to (1) that no adjustment has been made for control 

measures implemented in the tanks and (2) that all products, irrespective of whether they are 

classified as VOC's or HAP's have been considered including several products not on the list of 

products stored or handled. Furthermore, no calculations have been shown for the concentration 

or dispersion of the VOC's or HAPS for us to comment on the environmental impact. 

It would therefore be imperative to receive from CPCB, a full set of assumptions and 

dispersion calculations for each of the products that so that we may evaluate and comment on 

any differences between our calculations which are enclosed in this report, and those performed 

by NEERI on behalf of CPCB. 
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Applicability of Regulatory Parameters. 

The emissions of concern have been identified by the NGT as VOCs. The US EPA, under 

the Clean Air Act 1990, regulates 187 Hazardous Air Pollutants, (HAPs) which includes VOCs. 

The Ministry of Environment, Forests & Climate Change (MoEF & CC), Government of India 

has formulated environmental standards for India: 

Development of Environmental Standards: The Ministry of Environment, Forest & 
Climate Change (MoEF&CC) formulates and notifies standards for emission for 
discharge of environmental pollutants viz. Air pollutants, water pollutants and noise 
limits, from industries, operations or processes with an aim to protect and improve the 
quality of the environment and abate environmental pollution. 

Source: http://moefgovin/environment/pollution/  

The MoEF & CC has listed the VOC's in the Environment (Protection) Fourth 

Amendment Rules, 2012, through G.S.R. 820(E), w.e.f. 09-11-2012, to further amend the 

Environment (Protection) Rules, 1986. Furthermore, the Consent to Operate granted to Aegis 

Logistics Ltd. was modified by the Maharashtra Pollution Control Board pursuant to NGT order 

dated 15.12.2015 and it specifies the application of GSR 820(E). The GSR 820(E) lists the 

VOC's which are to be controlled. This Environmental Standard has been notified by the 

Government of India in the Gazette as lists the relevant VOCs as follows: 

Process Ensts•loe (Generai Poliuten0 

Source 
	

Uniting 
decantation 
medal 

1  VOC IMA PA MA PA. Pnonot Planis 	 20 
and Phone, 

VOC 	(E13. 	Elhyl OBAZ(100 (ES). Slyeene. ToWene 	10 
Slyreoe 	k0one Aromatics EC PG Marks 
Toluene. 
Xylem 
Aromatscs EG 
And PC1 

VOC fP1,,stfin 	Nor,nethere AC 0.0011 Ace100. 

IAcel
one 	 Plants  , .snd Olehns Ln,,  

Source: https://parivesh.nic.in/writereaddata/ENV/envstandard/envstandard14.pdf  
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Approach 

In order to conduct a parallel study to that conducted by NEERI, it was critical to follow 

the agreed terms of reference and methodology approved by the CPCB, as well as to use the 

same data set requested by NEERI (Annexure 2) from the specific industries as well as the same 

assumptions. Aegis Logistics Ltd. have provided us the same data files as provided to NEERI 

(Annexure 3). The methodology followed in the study is as follows: 

1. Estimate the VOC emissions from all sources inside the Aegis tank terminal in a 

manner consistent with the Terms of Reference, agreed per the Minutes of Meeting 

submitted to NGT on 14.08.2019 by CPCB. 

a) "estimation of VOC's, before and after pollution control measures, as per 

method AP-42" (Point No. 2 of the minutes of meeting) 

2. Calculate the dispersion of such VOC emissions and resultant concentrations in 

nearest receptor population (the Applicants). 

3. Compare the resultant concentrations with the US EPA reference concentrations 

(RfC) for adverse health effects, both carcinogenic and non-carcinogenic. 

4. Monetary damages estimation to be done if the concentrations of emitted HAPs or 

VOCs exceed either those which are not permitted by Indian or US EPA 

environmental and health standards for air emissions. 
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AP-42 Methodology. 

AP-42 is the compilation of Air Pollution Emissions Factors developed by the 

Environmental Protection Agency of the United States of America. (US EPA). The Fifth Edition 

of AP-42 was published in January 1995 and has been updated with supplements and updates on 

the US EPA website. (Source:https://www.epa.gov/air-emissions-factors-and-quantification/ap-

42-compilation-air-emissions-factors.)  

The general equation for emission estimation is given as: 

ER 
E=AxEFx(1.—

)
—, 
1001 

where E =Emissions, A= Activity Rate, EF= Emissions Factor, and ER= overall 

emission reduction efficiency, %.(Source: https://www3.epa.gov/ttnichief/ap42/c00s00.pdf)   

Fixed Roof Tanks Emissions. 

Chapter 7, Section 7.1.2.1 of AP-42 standard outlines the methodology for estimating 

emissions from Fixed Roof Tanks before the application of emission controls. 

7.1.2.1 Fixed Roof Tanks 

The two significant types of routine emissions from fixed roof tanks are standing and working 
losses. The standing loss mechanism for a fixed roof tank is known as breathing, which is the 
expulsion of vapor from a tank through vapor expansion and contraction that results from 
changes in temperature and barometric pressure. 

The evaporative loss from filling is called working loss. Emissions due to filling operations are 
the result of an increase in the liquid level in the tank. As the liquid level increases, the pressure 
inside the vapor space increases and vapors are expelled from the tank through the vent(s) on the 
fixed roof as described above for standing loss. 

Vapor recovery systems collect emissions from storage tanks and convert them to liquid product. 
Several vapor recovery procedures may be used, including vapor/liquid absorption, vapor 
compression, vapor cooling, vapor/solid adsorption, or a combination of these. (Source: 
https://www3.epa.gov/tnilchief/ap42/ch07/final/c07s01.pd0  
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Routine losses from fixed roof tanks are equal to the sum of the standing loss and 
working loss in equation 1-1. 

LT= Ls+Lw 

where: 

LT= total routine losses, lb/yr 

Ls= standing losses, lb/yr, 

Lw= working losses, lb/yr, 

where 

Ls= 365*Vv*Wv*KE*K5 

and 

Lw=0.0010*Mv*PvA*Q*KN*Kp 

This gives the pre-control emission estimates. In accordance with US EPA guidelines, the 

post control emission estimates are then adjusted for the application of emission/vapor 

control devices installed on the tanks. 

Adjustment for Control Devices 

US EPA provides guidance on control efficiency of carbon adsorption vapour control 

system in Section 4.2.2 of Document EPA-453/R-94-001: 

(https://www3.epa.gov/airquality/ctg  act/199401 voc epa453 J-94- 

001_liquid storage roof tanks.pdf)  and the US EPA protocol on VOC emissions estimation 

for Fixed Roof Tanks fitted with control devices in section 3.2 of the EPA guidelines: . 

https://www3.epa.gov/ttn/chief/efpac/protocol/Protocol  Report 2015.pdf 
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For fixed-roof tanks that are vented to a control device, but for which flow and composition data 
are not measured (i.e., data are not available to use Methodology Rank 1for storage tanks), the 
pre-control emissions from the fixed-roof storage tanks can be estimated using the appropriate 
equations for fixed- roof storage tanks presented in Chapter 7.1 of AP-42 (US. EPA, 1995a). The 
post-control device emissions are then estimated from the pre-control emission estimates and the 
efficiency of the control device using Equation 3-1. 

Ei =Eunc,i  x [1 cDeff l 
100% 

where 

Ei= Emission rate of pollutant "i" . 

Eunc,I= Projected emission rate of pollutant "i" assuming storage tank or unit does 
not have an add on control device. 

CDeff,t= Control Device efficiency for pollutant "i" (weight percent) See Table 
below: 

Table 3-2. Default Control Efficiencies for Different VOC Control Devices 

Control Device Pollutants 
Control Device 

Efficiency 

   

Refrigerated Condenser Alt VOC constituents Variable based on 
constituents and 

operating 
temperature" 

Thermal oxidizer 	All VOC constituents 	 98% 
Catalytic oxidizer 	All VOC constituents 	 98% 
Carbon adsorption 	VOC constituents other than those listed in table note b 	 95% 

Constituents listed in table note b 	 0% 

The control efficiency of a condenser should be determined based on the operating conditions of the condenser 
and composition of the vent stream following the methods Methods for Estimating Air Emissions from Chemical 
Manufacturing Facilities  (EIIP. 2907, Section 4.2.3) 
The following compounds have extremely low adsorptive capacities on activated carbon: acetaldehyde. 
acetonitrile, acetylene, bromomethane, cNoroethane, chlorornethane, ethylene, formaldehyde, methanol, and vinyl 
chloride. 

Source:  https://wwvv3.epa.govittnichief/efpac/protocol/Protocol  Report 2015.pdf 

The pressure relief valves on Aegis fixed roof tanks are vented to activated carbon 

adsorption control devices fitted outside the tanks as per the recommendation report of 

the Expert Committee appointed by NGT in August 2014.3  On this basis, consistent 

3  Required by GSR 820(E) which requires 95% efficiency of vapour control from Fixed Roof Tanks. 
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with US EPA default protocol for carbon adsorption VOC control device, we assume a 

95% control efficiency for VOC emissions from Aegis fixed roof tanks. 

Detailed calculations product wise and tank wise for Routine Losses from storage tanks 

are presented in Annexure 4. 

Effluent Treatment Plant Emissions. 

Emissions from the effluent treatment plant are considered to be the same as a 

fixed roof tank and calculated as per AP 42. All ETP tanks are covered and an activated 

carbon adsorber control device has been provided to the ETP collection tank. No 

adjustment has been made for control efficiency as the emission figures are very low and 

will not make a material difference. ETP emission estimates are presented in Annexure 4. 

Product Gantry Emissions. 

Emissions from the Product Loading gantry have been estimated using the AP -42 

Chapter 5 using the following equation to estimate pre controlled loading. 

S.P.M 
LL  =-- 12.46 	 

where : 

LL  = Loading loss, pounds per 1000 gallons (lb/103  gal) of liquid loaded 
S= A saturation factor 
P= True vapor pressure of liquid loaded, pounds per square inch absolute (psia) 
M= Molecular weight of vapors, pounds per pound-mole 
T= Temperature of bulk liquid loaded, °R (°F + 460) 
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The pre-control emissions are adjusted for control devices with an assumed control 

efficiency of 99% as per AP 42 Chapter 5.2.6. 

CD, f f ) 
LL  = 12.46 S. 	P. M  (1 	 

T 	100 ) 

Product Gantry emissions are presented in detail for all products in Annexure 4. 

Summary of Emission Estimates. 

As per the agreed terms of reference with CPCB, all estimations were done as per AP-42, 

before and after control measures installed at Aegis terminal, and using AP 42 default efficiency 

benchmarks for control measures. On this basis, the emission quantity of products classified as 

HAP as per US EPA or as VOC as per MoEF & CC (GSR 820(E) from VFR tanks, product 

gantry and ETP are as follows: 

Regulatory 

US EPA 

Standard 

MoEF & CC in 
GSR 820(E) 

Source of 
Emission in 
Kg/Day after 

control as per AP 
42 

Tanks 2.84 6.00 
ETP 0.16 0.16 

Product Gantry 1.01 1.28 
Total 4.01 7.44 
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Health Effects of Emissions. 

The US EPA maintains a comprehensive information database of the evaluation of health 

effects from chronic and short term inhalation of air pollutants, both in terms of non-carcinogenic 

and carcinogenic health risks of every product listed as a Hazardous Air Pollutant. The HAP's 

emitted by Aegis through the Storage tanks or Product Gantry are listed below. 

Product EPA Health Sheet RfC in 
µg/m3  

Carcinogenic 
Risk 

Mixed 
Xylene 

https://www.epa.gov/sites/production/files/2016-  100 No 
09/documents/xylenes.pdf 

Ortho-Xylene https://www.epa.gov/sites/production/files/2016-  100 No 
09/documents/xylenes.pdf 

Styrene 
Monomer 

https://www.epa.gov/sites/production/files/2020-  1,000 No 
05/documents/styrene update 2a.pdf 

Methanol https://www.epa.gov/sites/production/files/2016-  20,000 No 
09/documents/methanol.pdf 

Toluene https://www.epa.gov/sites/production/flles/2016-  5,000 No 
09/documents/toluene.pdf 

YAM https://www.epa.gov/sites/production/fi  les/2016- 200 No 
09/documents/vinyl-acetate.pdf 

Dimethyl 
Formamide 

https://www.epa.gov/sites/production/files/2016-  30 No 
09/documents/n-n-dimethylformamide.pdf 

Source: https://www.epa.gov/haps/health-effects-notebook-hazardous-air-pollutants.  
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Dispersion Modeling methodology. 

In order to ascertain whether the HAP or VOC emissions of Aegis pose any 

environmental risk to the nearby population, we carried out dispersion modeling for each product 

stored in VFR tanks, loaded at the Product Gantry or emitted from the ETP using fundamental 

dispersion equations in the methodology prescribed in C.S Rao's "Environmental Pollution 

Control Engineering",3rd Edition incorporating all key variables with certain assumptions based 

on the factual data provided by Aegis Logistics Ltd. The detailed calculations for each product 

are shown in Annexure 6. The summary of resultant concentrations at the location of the 

Applicants of products classified as HAP by the US EPA or as VOC's by GSR 820(E) is 

compared with the US EPA health effects database for chronic inhalation in the table below since 

are no comparable Indian reference standards for health effects from chronic inhalation. 
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Aegis Emission Inventory and Vapour Concentration (EPA) 

Sr. 
No. in 

Kg/Day 

Emission EPA Vapour 
Concentration 

II gm/m3  in 
Complainant Area 

RfC. 
p, gm/m3  

EPA 
classification 

as 
Carcinogen 

Storage Tanks 
1 Styrene Monomer 1.14 0.08 1,000 No 
2 Methanol 1.10 0.07 20,000 No 
3 VAM 0.59 0.04 200 No 
4 Dimethyl Formamide 0.01 0.00 30 No 

Product Gantry 
1 Mixed Xylene 0.02 0.00 100 No 
2 Ortho-Xylene 0.00 0.00 100 No 
3 Styrene Monomer 0.11 0.00 1,000 No 
4 Methanol 0.60 0.04 20,000 No 
5 Toluene 0.24 0.02 5,000 No 
6 VAM 0.04 0.00 200 No 
7 Dimethyl Formamide 0.00 0.00 30 No 

Effluent Treatment Plant (ETP) 
1 Effluent 0.16 0.00 - - 

TOTAL 4.01 - 
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Aegis Emission Inventory and Vapour Concentration per GSR (820(E)) 

No. 
Sr. Concentration Emission 

in 
Kg/Day 

Vapour 

11 gm/m3  in 
Complainant Area 

EPA 
RfC. 

µ gm/m3  

EPA 
classification 

as 
Carcinogen 

Storage Tanks 
1 Styrene Monomer 1.14 0.08 1,000 No 
2 Acetone 4.86 0.32 NOT 

AVAILABLE No 
Product Gantry 

1 Mixed Xylene 0.02 0.00 100 No 
2 Ortho-Xylene 0.00 0.00 100 No 
3 Styrene Monomer 0.11 0.00 1,000 No 
4 Toluene 0.24 0.02 5,000 No 
5 Acetone 0.91 0.06 NOT 

AVAILABLE No 
Effluent Treatment Plant (ETP) 

1 Effluent 0.16 0.00 - - 

TOTAL 7.44 - - - 

Conclusion. 

From above analysis, we conclude that the emission of VOCs as defined per US EPA 

from the Aegis storage tanks, product gantry and ETP are in the range of 4 Kg per day. If defined 

as per MoEF & CC, the VOC emissions are 7.44 Kg per day. 

The dispersion modelling of each VOC was carried out and compared with US EPA 

health reference standards for inhalation on a chronic basis and found to have negligible 

environmental or health impact whether Indian or US EPA list of VOC is applied. 

The calculation of monetary damages does not appear to be relevant since the emissions 

of VOC's appear to be within standards specified in GSR 820 (E) and the concentrations in the 

complainant area are negligible. 
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Annexure 1. 

Terms of reference for study of VOC emissions set by CPCB. 

Minutes of the meeting held on 14.08.2019 at CPCB as per the Hon"ble NGT 
order 

The NOT order dated 15.07.2019 directed "  The parties including the 

applicant are liberty to furnish their respective viewpoint to the CPC8 on or 

before 31.07.2019.  On 14.08.2019, in the office of CPCB, the parties will be 

allowed to peruse the viewpoint of each other, including the documents 

already submitted from 11.00 AM to 1 DO PM". As per the direction Hon'ble 

NOT ,a meeting was conducted on 14.08.2019 at CPCB . Representatives of 

MIS BPCL,M/s HPCL,  MIS Sea  lord Containers Limited. and m/S. Aegis Aeio 

Logistics Limited were present in the meeting. List of participants is annexed 

at Annexure.l. 

1. Shri Siddharth A. Mehta, Advocate was present on behalf applicants during 

the meeting on 14.08,2019 and requested to give 15 more days to produce 

evidence of assessed impact on health and environment in the area of mAHUL 

1.e up to 31.08.2019. It was suggested to him to get the complaints related to 

health examined and endorsed by  a Medical Practitioner/Doctor. 

2. All the units were asked to furnish the complete data for calculation for 

estimation of VOCs. before Et after poll..ition control measures as per the 

method AP.42. A cuestionnaire will be provided to all the 4 units, as seen as 

finalized by the expert agency. It was decided that the data will be certfied 

by the operating heads of industnal units. 

3. It was also directed that all the 4 units wilt adopt uniform approach for 

selection of factor for calculation of VOCs. 

4. All the units are to submit the ATRs on VOCs controiled with reduction 

percentage for each source. 

5. The damage assessment and amount to be recovered will be calculated after 

finalization of VOCs quantity by the Expert agerci. CPCB will engage the 

Expert agency and all the units are  requested to  extend necessary support to 

the Expert agency for satisfactory completion of the task in time. 

6. Representative of MPCB communicated their views telephonically and 

requested CPCB for guidance in the matter of development of standards for 

chemical storage as per the direction of para 57(g) of Hon'ble NGT order 
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dated 18.12.2015.  It is informed that MPCB has issued directions on 

0 .08.2019  to respondents for necessary actions with respect to order passed 

by Hon'ble NGT in the matter on 15.07.2019. 

7 It was  decided that the CPCB has atready developed standards fp,  Oil refinery 

and Petrochemical  units, which were notified vide GSR dated 18.03.2008  and 

09.11.2012, respectively. MPCB may adopt the norms or make further 

stringent norms for mahul area, as location  specific  standard 

Meeting ended with tanks to the chair. 

CENTRAL POLLUTION CONTROL  BOARO. 
IPC•I Division Sao  IMeetwrig earth BPCt. 	Sea loro  cont.PMer ano Aegis and MPi" 0 on August 14, 2019 all) AM, S th Roof, (PCB 

S.040. 	 Name 

• %.,.."44•4• N WO, 

A6. 

bitwir-iolt44 	rsQLL-, ir P-1.•••44 

;lac, 	(1.1Yres I eits,i ec L 	P ) K 
S. 

thx4este_ 

2.  

3.  

CiPttro-k„ 

c3C- q4ct 

452o 
6. 

Vi 41- 410. 	/1  /7",  og-70-r, g5 

3 
 4-  n  C  in-4.. in Cii^m 

amc irtilrem  *-741t-eSiv 

A 	 COVC,1" 

P 

9'4300-61 52- 
Mgr* tijb I jrtS 

9. 

-̀ " Ct i . tIt 0 ,vt,-tietr,  it, it 	' 	`) '3(- 

S No 	Name 	 Organitattor 	 Contact detach (Mobile & ( mail) 
	

Signature 

1)24 /1 J  r  Pn  r 

A d v 	'i.i4hareti, A 
Malta 

,C1715447irb 
cal> carrarit • (pc- 

behoi.li o f ht Ariticonts. 467331 tEV'4 

E A No 06 isms OHO 0.1v.s.wiehlan.  ti-roo,),to‘breao' 

C , ; 
10.  

11.  

12 

13. 
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Annexure 2. 

List of Data Requested by NEERL 

1 
Questionnaire related to tank and other facilities, emission monitoring, vapour emission 
control system etc. (thru CPCB) 

2 Thruput data of Products handled 

3 Online VOC monitoring station data, wind data 

4 Data sheet for various tank parameters for calculating tank VOC emissions as per AP-42 

5 
Details of tanker loading gantry and variables as per AP-42 for calculating VOC 
emissions 

6 
ETP details and data sheet considering tanks as Fixed roof tanks for VOC emission 
calculations as per AP-42 
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Annexure 3. 

List of Data Files proved to NEERI and ICT. 

1 
Questionnaire related to tank and other facilities, emission monitoring, vapour emission 
control system etc. duly filled in 

2 Thruput data of Products handled 

3 Online VOC monitoring station data, wind data sheet 

4 
Data sheet for various tank parameters duly filled in for calculating tank VOC emissions 
as per AP-42 

5 
Details of tanker loading gantry and variables as per AP-42 data sheet duly filled in for 
calculating VOC emissions 

6 
ETP details and data sheet duly filled in considering tanks as Fixed roof tanks for VOC 
emission calculations as per AP-42 
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Annexure 4. 

Detailed Calculations of Emissions. 

1. Emissions from Tanks 

2. Emissions from ETP 

3. Emissions from Product Gantry 
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AEGIS LOGISTICS LIMITED: TANK EMISSION 
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K VFR 	 N( 11.01 3297 	29.4 1250 113 16778%93 NA 784 6.54 NA NA 4.8 NA 8592 1 738 14.7 00334 77.1 3210103 602176085 0167 0.66 NA 1 I 	25 NA 	4630127 2101 758 95 336 64 0.42 

&MIA VVFR TANK 3-56 27995.7757 NA 917.1 7.65 NA NA CO 	.- NA 114611 1213 147 0.0403 1/6.09 52118.61 0.03311791 
0.00232584 0.016 

0031 0.82 NA 1 1 	25  NA 	1426.379 5339534 95 479.17 
338.73 

059 
042 0.98 NA 1 1 	25 NA 119.611 6624944 95 STME NE MONOMER VFR TANK 68.90 49.22 	4692 9113 15.73 NA 8966 4% 501.763 7 4 NA NA MI - NA 6.59 0.227 147 09022 1063.5 11239.16 

STTRENE 5743NONIER VYR 
TANK 

MI 4522 17.41 MOO 1179 370171.867 NA 896.6 7.48 NA NA 4.8 NA 6.59 (1127 14.7 0.0327 105 15 910115 603232581 0.016 Q90 NA 1 1 3 NA 
123.1017 4957.014 

95 
6441 0.32 

ACETONE VFR TAN( 66.9 49.22 4652 5030 4.92 1547844511 NA 778.25 649 NA NA 48 Pm iistas 4440 147 0.0997 5505 12707.47 0.04477836 0.362 051 NA 1 1 25 NA 1344.1.3 39915.63 95 391299 416 

MEG VIM TAM 026 8275.62728 NA 110515 9.22 NA NA 4.3 NA Oa 0101 147 0.11 6107 12707.47 1.21-05 0.041 1 NA 1 1 25 NA 2377131 0.595752 95 0.15 0.00 

5101ENE MONOMER VFR TANK 6119 19.22 17.08 SCCO 1414 46E83483 NA 166 7.48 NA NA 4.11 NA 6.59 0127 14.7 02102 10515 10627.79 0.00232564 3016 098 NA 1 1 75 NA 1414689 625102 95 319.72 0.1 

NW ESA VFR WM 15.11 65.63 61.52 117000 1104 934370325 NA 512.75 683 NA NA 4.11 NA 10 0193 1(7 0.0313 90 651914 0.00303083 007 093 NA 1 1 36  NA 2047.016 12079.96 95 71.35 Oa 

MS WV VFR TANK 11.103 5033.1039 NA 707.66 590 NA NA 48 NA 2451 4.753 14.7 00973 60 261914 005612441 0.209 044 NA 1 1 25 NA 5372543 1622355 95 3497_49 434 

CTRL MC0001001. 
%TR 
TANK 

6.31 65.62 60% 10003 1.18 207255.954 NA 772 614 NA NA 40 NA 59.098 1147 147 0.0201 4604 3343/36 0.0013256 0.137 0.68 NA I 1 a NA 
10982.02 1053235 

95 
104572 130 

160 14 
VFR 
TANK 

1.1 6699.4015 NA 31175 6.83 NA NA 44 NA 10 0.193 11.7 0.0033 % 709113 0.03302013 007 0.93 NA 1 1 3 NA 
933.596 M1781 

95 
79.72 010 

MET1491401. 
VAN 
TANK 

169 169412331 NA AC I 6.51 NA NA 4.0 NA 127039 2456 14.7 0.0457 32.01 703113 0.0136E199 0226 054 NA 1 1 ZS 	NA 
4316047 13330.85 

95 
622.34 1.10 

BASE 011 VFR TANK 46 59 6582 61.95 1103 662 174972 066 NA 800970 667.7.75 NA NA 4.8 NA 0 0.000 14.7 05000 7E0 7097 13 0 0041 NA 1 I 75 	NA 0 0 am 0.03 

ETHYL ACETATE VFR TAW 59.03 0109 74,3 640 094 3203.46064 NA 887.5 7.40 NA NA 4.8 NA 913087 1.112.3 1/.7 00331 101 3230.69 0.02783766 0191 051 NA 1 1 25 	NA 1829 664 610.657 95 122.03 015 

150303,4901 VFR TAW 070 2809.77673 NA 11267 6.99 NA NA 44 NA 046 0003 14.7 0.001 14.358 2230.69 010322273 0043 099 NA 1 1 25 NA 7.720139 3.604117 95 0.57 MOD 

BASE OIL VIM TAM( 2264 3103 79.07 9117  7.62 431E07691 NA 800870 6.67.715 NA NA 4.11 NA 0 0.010 14.7 nom mo 121.1.57 0 0.041 NA 1 1 25 NA 0 0 0.00 003 

SASE OIL VFR WM 7164 33.03 79.07 10 510 33417.9731 NA 000070 6677.25 NA NA 4.0 NA 0 11010 14.7 00000 AO 128357 0 000 1 NA 1 I 25 NA 0 0 000 OM 

MS/ OIL VFR TANK 092 52291124 NA 1100870 667.7.25 NA NA 4.11 NA 0 0.030 147 0.010 703 161157 0 0311 NA 1 1 25 NA 0 0 0.00 OM 

SASE OIL VFR TAW 2297 12.03 1.38 930 2.30 167787062 NA =870 667-7.25 NA NA 41 NA 0 CLEW 147 0.0070 764 77873 0 004 1 1 NA 1 -  25 NA 0 0 0.00 OM 

1SONONANOt VFR TAW 1169 8103 80.38 895 316 166844.186 NA 826.7 41195 NA NA 4.11 NA 0.46 MOM 14.7 013112 144238 56274 00123273 0.043 1 NA 1 1 25 NA 1.963716 21.33775 95 LLi 000 

PROPVI1EPTAMM. VFR 1Me( 
3609 82025, 79.15 7207  

317 141051519 NA 11 676 NA NA 43 NA Q01 =X 147 06100 1583 561.74 11631-05 0013 1 NA 1 1 25 NA 0187379 1.723675 95 0.10 000 
165.95, 

1.56 
021 
000 

12.10 175029.446 NA 10311.4 166 NA NA 41 NA 1539 0297 14.7 3061 6016 33216 000939994 0072 094 NA 1 1 25 	, NA 7543332 3124329 =MCA= VFR TANK 

60110347911401. WR 7MM 1.06 13310.6301 NA 8347 Ea NA NA 4.8 NA 046 111119 14.7 01)1Q 144.258 33216 0.07022273 0043 1 NA 1 1 I 25 NA 1141156 19.63915 95 

AEG VFR TAW 0.93 13432.917 NA 16515 9.27 NA NA 4$  NA 0% 0.645 14.7 O.= 6107 33216 175E-05 0041 1 NA 1 1 E 	1 NA 0.621357 0.967024 95 ' 	Oa 0.80 

32111 ACV VFR TANK 2625 82.06 7342 110 5.11 33537.5710 NA 589.4 866 NA NA 4.11 NA 15.30 0.37 14.7 01051 61105 11.1116 00030914 =72 , 092 NA 1 1 a 	I NA 157.4577 17.9466 95 43.27 9.05 

ACETIC ANNYORVE taR hum Oa 5841.53153 NA IOW 1176 NA NA 41 NA 5.253 0102 14.7 0.0017 102.711 210119 000110801 006 098 NA 1 I 25 NA 8116031 V 53496 95 78 0.01 

11211401099NC.14 MIR TAN( 1.33 1013731666 NA 910 799 NA NA 4.1 NA 016 0.01 14.7 0.0031 1% 21113.1 07330=36 0041 1 NA I I 75 NA 1309365 6076416 95 047 000 

ETHYL ALCOHOL DEN. VFR TAW 073 550125101 NA 777 644 NA NA 48 NA 59.0913 1 142 14.7 0.0202 4604 210006 000913256 0.117 0.76 NA i 1 25 NA 729.1495 739.7038 95 50.941 
OM 

006 
0.00 

MEGEG VFR TANK 2.24 16872.5656 NA 11E6.15 22 NA NA 4.8 NA 0.06 0E01 14.7 0.= 62.07 2103.86 1.25E-05 0041 1 NA I 1 73 NA 0892999 L214636 95 

ACETIC AGO VFR TANK 27.89 32.06 7573 1375 3011 13923.6105 NA 1038.4 1166 NA NA 4.8 NA 15.38 0297 14.7 0.0051 6005 437671 0E0309994 3072 067 NA I 1 25 NA 3061235 7141502 95 X54 007 

ETHYL ACETATE VFR TANK 207 17890.4945 NA 967.5 7.40 NA NA 4.8 NA 943007 1.823 14.7 0.0331 86.1 412671 0E0788766 ca se ass NA 1 1 3 NA • 3757.111 671306 95 13152 047 

ETNA ALCOmot DEN. VFR TANK 0.93 80812390 NA 772 644 NA NA 41 NA 59.098 1142 14.7 00202 OM 4326.21 0.08913256 0.137 064 NA 1 1 6 NA 1264.426 421.344 95 84.29 0.10 

Ma VFR IMO 0.80 69117708 NA 1105.15 912 NA NA 4.3 NA 0.06 0.001 14.7 0.0922 62.07 432611 1.21-05 0.041 1 NA 1 1 55  NA 0.19285 0498535 95 0.07 01 

oi4Th71. 908111144E 379  TANK 32.81 52.035 193 2.34 27941376 NA 937.9 712 NA NA 41 NA 3.995 0.077 14.7 00013 7105 2591.4 0.00037954 0.044 11% NA 1 1 25 NA 3915093 157 6219 95 9.111 0.01 

ACETIC ACM WV TAN( 32.81 821135 794 MO 9.55 117721142 NA 10304 805 NA NA 48 NA 15.3 0197 14.7 00351 60.05 230633 0.00911994 0.072 094 NA 1 1 25 NA . 152.0727 2101645 95 114.69 0.14 

6030034A6409 VFR TANK 0.36 4271133 NA 897 689 NA NA 48 NA 046 OEM 141 01002 144.258 250013 003022273 0043 I NA 1 1 75 NA , 17E3031 5487335 95 071 0.13) 

6410 vFR TAM( 2.55 32795.587 NA 1105.15 9.72 NA NA 4.11 NA 0.06 0401 14.7 MC= 62.07 WE RI 1156-05 0.041 I NA 1 1 n NA 0069191 2.216937 95 013 ace 

RASE OR VFR TAN/ 491 2 31 025 mob 4300 LOB 29217.6741 NA SOS= 667.7-25 NA NA 4.8 NA 0 QOM 147 0%00 707 477017 0 304 1 NA 1 1 73 NA 0 0 . WM 01 

BASE OK VFR TANK 055 14755915 NA 10-870 667-7.6 NA NA 4.3 NA 0 MO 14.7 (LOOM 7013 471017 0 0.04 1 NA 1 1 25 NA 0 0 0.00 0.1 

BASE 011. VFR TANK L22 5991169119 NA MID= 667-7.25 NA NA 41 NA 0 00E0 143 CLCUO 10 47.017 0 0.041 NA 1 1 75 NA 0 0 0.00 Oa 

SASE OIL 1182 WM Da 63313.514 NA MVO 667-7.25 NA NA 41 NA 0 0000 11.7 0.E000 A) 472017 0 004 1 NA 1 1 25 NA 0 0 0.00, 
OM 

010 
OM ME OIL VFR TAW 107 6307.9567 NA 18:04170 4.67.7.25 NA NA 4.8 NA 0 0103 147 01331 700 477017 0 004 1 NA I 1 25 NA 0 0 

11•51 OR MIR TAM( 056 1506131937 NA MVO 6.67-715 NA NA 4.8 NA 0 0.033 14.7 00000 AI 172017 0 0.01 1 I NA NA 1 25 1 	0 0 000 001 

WE Olt VFR VIM( 36.09 was am 231 L31 18911.71 NA NA870 6.67.7.25 NA NA 4.8 NA 0 01X0 H.7 000E0 700 739654 0 1  NA 004 NA 1 1 0 0 0.00 000 

710.51011. %MR TANK 32.11 82.025 110.06 1100 3.74 4470119E6 NA 011870 6.674.25 NA NA 48 NA 0 a= lit 1 VIM AV 195637 0 0.04 1 NA 1 1 is NA 0 0 0.00 0.00 

MIN4A0LEFINC-14 VFR 1A103 49 22 13206 Ma 1300 046 12450934 NA 910 756 NA 74A 4.8 NA 0 16 OM 147 00E01 191 4710.17 00E010526 0041 1 NA 1 1 75 NA 7.435236 7.571164 95 Q75 OM 

EMIL ALCOHOL 003 VFR TAW 2.53 611559.8964 NA 772 6.41 NA NA 48 NA 99.091 1142 11,7 0.032 4604 472017 0.00913256 0137 0.84 NA 75 1 1 NA MOBS 360587 95 770.6, 
1186 

034 
0.117 

LAB VFR TAW 0.6 755193797 NA 347.35 7.07 NA NA 4.8 NA 0.01 0E00 14.7 (1.0003 32649 477E117 1.09593-815 0011 1 NA 1 1 75 NA 0.77415 0379136 95 

VASE 011 VRI TAM( 36.09 aims 6006 2300 511 79333.6996 NA 800370 667.7.25 NA NA 41 NA 0 QOM 14.7 0.000 77012315/1  0 001 1 NA 25 I 1 NA 0.1  0 0 ace  

75171107147401. VFR TANK 36.09 81025 8606 1820 639 12424/.556 NA 8267 6119 NA NA 1.8 NA 016 11E09 11.7  0107  144 258 739154 0.03108079 0.043 I NA 1 1 25 NA 40.66633 1593676 95 1003 DOI 

IIME OIL VFR TANK 36.09 82.025 80.06 7300 1.64 73777 501 NA 1C0-570 6.67415 NA NA 1.0 NA 0 0000 11.7 O.= 70) 239851 0 004 I NA  1 1  25 NA 0 0 QM 000 

VLSE Olt. VFR TAW 3163 82.025 9106 7030  278 345569327 NA 930870 6.67.7.25 NA NA 4.8 NA 0 0.1710 147 QM 700 205985 0 0011 NA 75 I  I ; 	MA 0 0 0.00 00) 

'MEG VIM Tito 49.33 81025 8006 4300 1028 275142.7135 NA 1105. LS 9.22 NA NA 4.8 NA 006 QOM 14.7 0.0000 6/07 1720.17 1 ME% 0.00 1 NA I I 25 NA o  0=982 20 95 1.0S w02316 

ETHYL ALCOHOL DEN,  9F9  1641 49,22 32.075 80.06 4303 1.63 411141146 NA 772 6.44 NA NA 41 NA 93.098 1.142 14.7 0.0202 4604 4720 17 aC0913256 0137 OM NA 25 1 1 NA 1831105 2316233 95 20615 326 

'4935  VFR l'At6 6.30 11273_396 NA 110515 912 NA NA 41 NA 0%  0101 14.7 0.0000 62E0 472017 1.25105 0.04I 1 NA 1 1 25 NA 03E382 122577 SS 066 moo 

ACETIC  ACID  VFR TANK  3609  82025 9106 2300 1410 20341619 NA 10384 866 NA NA 4.8 NA 15311 0797 147 0.0051 9105 239054 011133194 0.072  095  NA  I 1 25 NA tam 36144633614463 95 190.03 024 

FIINI.M.001401 DEN VFR TAW 1.01 14609.1731 NA 772 444 NA NA 41 NA S1098 1.142 14 7 00202 4604  7391.54 007913256 0.137 QM NA 1 1 25 NA 911316311 7663615 95 18.42 110 

KEG 9199 TAN( 4921 02,015 9506 4300 9.95 269225.037 NA 110515 9.22 NA NA 41  NA ace nom 14.7 03000 62.07 472017 125605  0041 1 NA  I 1 6  NA 088652 19.38124 95 1.01 0.00 

ACETIC ACID VFR 1N40 39.37 02.035 113.1 210  631 21710.3911 NA 1064 8.66 NA NA 48 MA 15.311 0297 147 0.0051 60.05 21632 010309994 0.072 0.96 NA 11 15  MA 1962553 465.029 95 250.51 0.31 

Ella ALCOHOL 004 VFR Wm 095 8101.81711 NA 772 634 NA NA ts PM 51111 1.142 14.7 0.031 46.04 28662 003913756 0.137 0.16 NA 1 1 25 NA 5110.5307 won 95 9123 0.12 

ACFnC  ACID 	VFR  Tam 4101 imam 9132 1000 1427 306811=306811=  NA 1931.41 866 NA NA Ca NA 15.31 0297 1,4.7 110051 0105 29463 0.03309994 0071 096 NA 1 1 zs NA 230522 5479.713 95 29552 035 

57548ALC01.1 004. 	Via 1633( 079 148643411 NA 772 644 NA NA 4.8 NA MOM 1142 147 073102 46.04 29483 0117913256 0137 Ca NA 11 5  NA 1.157.913 71117813 95 961 012 

ACETIC ACV 	VFR  TANK 49.22 5216 9106 4309 1697 157033.683 NA 103E4 la NA NA 4.8 NA 15.38 4797 14.7 0.0131 WM 47%17 0.0E03994 0.072 O.% NA 1 I 75 NA 365.3039 369234 95 426.23 051 

vT11 TANK 13.21 non Elm 4303 8.76 2.17001.377 NA 1105.15 927 NA NA 46 NA 0.06 QOM 147 0.001 63076307 477017 1.75E435 0.041 1 NA 1 1 IS NA 0.6296 1106151 95 ago coo IMES 
•ACFT1C ACIO 	 vFR TANK 36.09 1 4.075 93.06 7300 15.30 221351 66 NA 1038 1 066 NA NA 4.8 	_ NA 1338 0.797 14.7 0.0051 61105 239151 0.00309991 0.072 0.95 NA 5 1 	_ 25 i 	NA 185.6306 39517 95 266.87 0.26 

14870.3 11.59 

Nast The Fixed Roof Storage tank Emission CalcuilMon we based on /11,- 42 Chapter 7 *Alb WM Emission reduction efficiency for tartan Adsorption vapour control swam provided by the company. (filar PV Silva) 

Note 1 SOWN loss.365* VVWV*Ke*Ks 

Note 2' Working loss .018) 'My'Cl*Ptel(n•Kp 

Above method is verified by I CT, Mumbai,Chemical Engg. Dept.  

Note 0 Out of VI above products. Heard= Air Pollutants (NAN 43 91N  IA  6.74  744 0515 to0.475,11-- 

Tans 
Emission 
laddavl 

EPA 
classification in 

Cardnagear 
hoot inlastan 

Dt Armond V. Petwardhon 
Prolisser of 

INIFOTI/TE OF 061111CM.=OGY Now* war Eamon. a or =ALTO ithsi 
Ur4lotetoratijikt. 4:1111;466:1711111=1.77148.1111811*.C1".",-111&11"al',  44'  

5tyrene Monomer 111 
Medand L I No 
VAM 059 No 
[emptily' Fonniuride 005 No 

TOTAL 21 
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.Further, Properties of Methanol is considered for calculating total VOC emission from ETP.We expect actual emission were less as Methanol is high volatile product. 

Dr. Anand V. Patward1.1:in 
Ph.D. (Tech.) Chemical Engineeh,.g 

Professor of Chemical Engit.eetinq 
INSTITUTE OF CHEMICAL TECHNOLOGY 

(Uolversity under Sectiori- 3 o UGC, ACT of 19E3) 
Ens Status & centre  of Exeell,nco • Gnvt. or Mr`.1ra:;:.'.;- 

Nothulal M. Pon.. 1 NISI?. On., 	- 	 , 
Jrc. t . 3., 

AEGIS LOGISTICES LTD - ETP VOC EMISSION ESTIMATION DATA 

Service Type of Tank 
TYPE OF 

SEAL 
Tank 

Diameter 
Tank 

Height 
Liquid 
Height 

Tank 
Capacity 

Throughput 
of ETP Water 

density of 
product 

True Vapor 
Pressure(1) 

Molecular 
weight of 

vapor 

Turn over 
factor 

Working 
loss 

product 
factor 

Vented 
Vapour 
Space 

saturation 
factor 

Vapour 
space 

Expansion 
factor 

Liquid 
surface 
temp. 

Vapor 
space 

outage 

Vapor 
space 

volume 

stock vapor 
density 

Standing 
loss 

king Working 
loss 

Total loss Total loss 

(ft) (ft) (ft) bbl/yr Kg/m3 psis lb/lbmole 
Degree 
Celc lus 

ft ft3 
I 

lb/ft3 It 

Lb/yrs 

LT 

KG/day 
D H H' KL Q Rho PVA My  KN KP KS KE HVO W Wv Ls Lw 

24.30242925 0.030162 
18.4 13.1 6.6 100 25253.547 1000 0.02540 32.04 1 1 1.000 0.040 25 7 1800.528 0.0001413 3.750689 20.55174 

0.025859 Collection Tank  VFR TANK 
5.9 9.8 4.9 8.2 25253.547 1000 0.02540 32.04 1 1 1.000 0.040 25 5 136.292 0.0001413 0.28391 20.55174 20.83565011 

Primary Settling Tank  
Tank 1 

VFR TANK 
TANK VFR 8.5 9.8 4.9 15.6 25253.547 1000 0.02540 32.04 1 1 1.000 0.040 25 5 285.906 0.0001413 0.595573 20.55174 21.14731312 0.026246 

0.025942 Equalisation 
Equalisation Tank 2  VFR TANK 6.6 9.8 4.9 8.4 25253.547 1000 0.02540 32.04 1 1 1.000 0.040 25 5 168.490 0.0001413 0.350982 20.55174 20.90272222 

1 1.000 0.040 25 3 40.383 0.0001413 0.084121 20.55174 20.63586194 0.025611 
0.025717 TANK VFR 3.9 6.6 3.3 4.08 25253.547 1000 0.02540 32.04 1 

Buffer Tank 
TANK VFR 5.6 6.6 3.3 5.78 25253.547 1000 0.02540 32.04 1 1 1.000 0.040 25 3 81.459 0.0001413 0.169687 20.55174 20.72142732 

0.159537 Sludge Tank 

Note: 
1. True vapor pressure - VAPOR PRESSURE OF METHANOL AT 25 DEG C * MOLE FRACTION OF METHANOL IN PRIMARY FEED TANK WATER 

2.45*0.0104=0.0254 

2. Basis for above Calculations: 

ETP Water contains Water soluable products: 

i) High volatile product viz Methanol, Ethanol , Acetone, Iso propyl alcohol & Acetic Acid. 

ii) Low volatile products- MEG, Caustic Soda Lye 

iii) For calculation purpose total high volatile products content in ETP waste Water is considered 

3. ETP operated at 11 KL/day capacity 

4. All Above Tanks are covered.Collection tank vent is provided with Activated carbon adsorber. 

  

FIED 
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AEGIS - TANKER GANTRY VOC LOADING LOSS 

Tank No Service Type of Tank 
TYPE OF 

SEAL 
Tank 

Diameter 
Tank 

Height 
Liquid 
Height 

Tank 
Capacity 

Throughput Throughput 
True 
Vapor 

Pressure 

Molecular 
weight of 

vapor 

Saturation 
Factor 

Temperature 

*Emission 
Reduction 

Efficiency of 
vapour Control 

System 

*Loading loss 
'Loading 

loss 
*Loading 

Loss 

(5) (5) bbl/yr gallon /yr psis Ib/Ibmole It LB/1000 gallon LB/yrs Kg/day 

D H KL Q Q PVA My 

7113 	1.10-XVLENE Internal Floalirm Roof trait with 41.01 2834 7332 1000 19012.4627 70573433 0.226 10617 03 536.67 99 0.00278/965 
2.2262357 0.002763 

ORTHO-XVLENE 
Cone Roof with double wiper teals 

(FFI.CONE ROOF TANK)* 6457.7713 231226395 0= 106.168 0.5 53667 99 0.00870772 0.4260347 0.00052675 

VAM 359738273 15100385 2.25 8609 OS 536.67 99 0.002140712 3.346214 04045773 

T114 IFR.CONE ROOF TANK' 41.01 34.45 29136 6546.70076 274964.792 1937 98.15 OS 536.67 99 0.02000526 5.7551583 0.0071427 

FOUTANOL IMO 8479.09955 35921.761 0.119 7612 03 536.67 99 0.00102600 03663857 0.00045346 

ORD-10-XYLENE 25203.1097 1059530.61 0.122 106.168 OS 536.67 99 0.00670772 1.6631099 0.00206358 

715 MEN VFR TANK 44.01 29A 3250 16776.9093 704797352 1736 72.1 03 536.67 99 11014548029 10252251 0.0032403 

VAN 27995.7757 1051127513 2.225 96.09 0.5 536.67 99 0.03214002 26.03365 0.06231013 

ins ACETONE 8:R.00NE ROOF TANK' 41.73 29.4 050 704.07379 33551.067 4.440 5808 03 536.67 99 0.02993602 9.9733726 0.0123034 

TOLUENE 7503.7123 315155917 0.548 92.13 0.5 53667 99 0.005962524 18476092 0.00029306 

VAN 6930.01772 396663.694 2-215 1009 03 53667 99 0022140712 6358663 0.00714265 

Tin BUTYL ACETATE ER.CONE ROOF TANK 43.73 30.25 1340 344033340 604940.061 0.243 11676 03 536.67 99 0.003276752 392230 0.0024606 

MIX-XYLENE 54511.62.45 309488.23 0226 106.17 05 536.67 99 0.002397965 6313009 0.0079253 

ORTHO-XYLENE 9809.1973 411996367 0.07 106.168 OS 536.67 99 0.00670712 0.6471364 0.0000316 

TOLUENE 7657.09331 33597.915 0349 92.13 0.5 536.67 99 0.00696252A 1303156 0.00233993 

115 BUPA. ACETATE FR.CONE ROOF TANK* 41.73 30.39 1330 696203646 2924063.72 0.243 116.16 OS 53667 99 0.003276752 931114324 0.01119148 

T09 ACETONE IFFI.ODNE ROOF TANK* 639 ii  43.23 5000 223703.572 9395550.04 4.440 58.08 03 53667 99 0.02993602 20.26699 034907918 

BASE OIL 2001.7935 1197075.33 0 700 03 536.67 0 0 0 o 

METHANOL 2064.6751 1199716.36 2.436 32.04 0.5 53697 99 0.009E6604 10.957734 0.0[0996 

Tim STYRENE MONOMER VFR TANK 4090 46.92 5000 494601.763 20773274 0.127 105.5 0.5 536.67 99 0.00654917 32-300722 0.0800029 

TM ACETONE IFR.CONE ROOF TANK 939 4196 5000 79462.4246 3336270.23 4.440 58.08 0.5 536.67 99 0.02993642 99.935064 0224029 

Ell-Nt. ALCOHOL 0EN. 36063954 161268.61 1.142 46.04 03 536.67 99 0.0000492 8.0792062 0.01002707 

METHANOL 830113.11433 

3
4199523.1 3 2.456 32.04 03 536.67 99 0.009133604 3147192 0.03935611 

MS 851V 19712.6535 802731.445 4.753 68 05 536.67 99 0.037521485 30.119676 0.03736141 

TM ETHYL ALCOHOL DEN. IFR.CONE ROOF TANK* 699 45.93 5000 1600.1372 706025.76 1.142 46.04 05 536.67 99 0.006105492 4.3106346 0.00534991 

MS BSN 246723704  10362370.4 433 ea 03 536.67 99 0.037521485 301053 0.48755239 

1123 STYRENE MONOMER VFR TANK 68.9 4741 SCOO 31004467 15574644.4 0.127 106.15 03 536.67 99 0.00554917 24217213 0.03005597 

7124 ACETONE VFR TANK 68.9 46.52 5000 54766459 6500947.22 4.440 MOO 03 536.67 99 0.029936142 194.61354 0.2453406 

MEG 107592726 347576346 0.001 6207 0.5 536.67 99 53560E-06 0.0029047 3.605E-06 

T123 ISO PROPYI ALCOHOL FINCONE ROOF TANK' 669 45.24 5000 555513726 233387.65 01103 60.09 05 536.67 99 0.006597937 8.060969 0.01620979 

METHANOL 

III 
132094.7111 5556380.79 2.456 32.04 0.5 536.67 99 0.009133604 50.749779 0.06298534 

MIX-r/LENE 0319.9319 769437.139 0326 10677 05 536.67 99 0.002787966 2.1431641 0.00266236 

T126 STYRENE MONOMER VFR TANK 14.9 47.01 3000 461034.827 196070628 om 106.5 05 53667 99 0.00054917 30.48736 0.03783774 

T127 HID BS 4 IFR.00145 ROOF TANK* 55.31 5939 10000 516130215 236774692 0.193 90 03 536.67 99 0.002061562 43.779761 0.05433367 

7120 MS BIN IFR.CONE ROOF TANK' 8631 69.19 10000 566707.446 2390792.7 4.753 68 03 536.67 99 0.03752396 996.22742 1.103007 

TT29 HID BS 4 VFR TANK 85.31 ma 6132 10000 694370.325 29163553.7 0.193 90 0.5 536.67 99 0.002019552 5889732 0.07309722 

MS BIN 501939039 21080297 4.753 ea 0.5 536.67 99 0.037521495 79.099905 0.09817067 

T130 ACETONE 
Internal Floatkm Roof balk with 

Roof 	doubbi  

65.31 N 60.6 10000 30113.82 1600790.44 4.440 M OO 0 .5 536.67 99 0.029936M 47.92054 0.06947487 

ETHYL ALCOHOL DEN. 54739=02 Z299052.71 1.142 46.04 05 53697 99 0.006105492 14.036649 0.01742107 

METHANOL 

Dome 	wet 	wiper Nab 
(85.0014E ROOF TAW) 69546196 2.456 32.04 0.5 536.67 99 

26679555 0.331006 242103272 0.009133604 

T131 ETHYL ALCOHOL DER IR44306AE ROOF TANK 95.31 60.63 10000 0030.764 4957292.09 1.142 46.04 0.5 536.67 99 0.006105492 30.266708 0.03756309 

TOLUENE 55001.458 23175661.2 0.50 92.13 03 536.67 99 0.005467524 13546788 0.16862506 

1732 ETHYL ALCOHOL DEN. IFR.DOME ROOF TANK 8531 toss 10000 54075.419 6471293.6 1.142 46.04 0.5 536.67 99 0.006105492 39310433 0.04903624 

METHANOL 176792.072 5325267.01 2.456 32.04 05 536.67 99 0.009133604 48.631479 0.0603601 

MIX-XV1.ENE 3145375 7321030.83 0226 10617 0.5 336.67 99 0.00270472 3.6796282 0.00456677 

TOLUENE 222361.069 9339164.9 0.50 92.13 0.5 536.67 99 0.003862524 5670091 0.06795134 

1133 ETHYL ALCOHOL DEN. VFR TANK 6531 60.66 10000 200255.954 8410750.06 1.442 46.04 03 536.67 99 0.006105492 51361769 0.06373247 

HSO BS 4 62699.4015 2633374.56 0.193 90 0.5 536.67 99 0.002099542 5.3102361 0.00660044 

METHANOL 169432.331 7116157.92 2.466 32.04 0.5 536.67 99 0.00963604 64.99066 0.09066647 

7134 BASE OIL .8R TANK 46.59 61.95 3000 12.972.066 52491126.79 0.000 700 0.5 53647 0 0 0 0 

TM ETHYL ACETATE IFR•DOME ROOF TANK 46.59 6208 3000 55304.9514 233007.96 1A23 07 OS 536.67 99 091964405 4346387 033394195 

ORTHO-MENE 20641.847 963727.06 0.126 106161 05 53667 99 0.001562905 13397342 0.00166274 

11.36 METHANOL 8R•006E ROOF TANK 4639 1111 61.96 3000 16034.6475 673455.194 2.456 32.04 03 53667 99 0.00983604 6.510727 0.00763407 

ORTHO-M34E 17431.4723 732121.837 0.126 106.168 0.5 536.67 99 0.00552905 1.136957 0.00141102 

1737 ACETONE IFROOME ROOF TANK 4639 62.08 3000 0596516 3439149.67 4.440 WOO 05 536.67 99 0.02993602 10296501 05777704 

ETHYL ALCOHOL DEN. 

IIII 
00625423 0731270 1.142 46.04 0.5 53667  99 0.006106492 4379975 0.013543567 

ISO PROPYL ALCOHOL 899994306 3779976.06 0.803 60.09 03 536.67 99 0.005597937 21160066 0.02626167 

METHANOL 132294466 05686759 206 3104 0.5 536.67 99 0.00983604 5.0749659 0.0062902 

T136 ETHYL ACETATE VFR TANK 19.03 74.38 640 3903.46064 59745.663 1423 ILI 0.5 536.67 99 0.01964405 29793064 0.00369636 

ISONONANOL 

III 
7/09.77623 10010902 0.009 344258 OS 536.67 99 0.000146905 0005724 21109E-05 

1139 BASE OIL VFR TANK 22.64 79.07 900 43160.7694 012752.32 0.000 700 OS 53667 0 0 0 0 

T140 BASE OIL VFR TANK 22.64 79.07 900 33417.9731 1403954.117 0.000 700 05 53667 0 0 0 0 

BASE OR. 

111 
5229=24 219662121 0.000 700 05 53697 0 0 0 0 

T141 BASE OIL VIM TANK 2297 50.313 930 167783062 700059 61 0.000 700 OS 536.67 0 0 0 0 

T142 ISONONANOL VFR TANK 19.69 n /30.313 693 166348596 696664.06 0.009 144259 03 53667 99 0.020140905 0.1040348 0.00012912 

PROPVLHEPTANOL EMI ME 140923e9 59140738 0.001 683 OS 536.67 99 1.420117E-C6 0.009404 

1143 ACETIC ACID VFR TANK 3609 62.03 79.5 2300 1/5029.446 735036.73 0.297 60.06 0.5 536.67 99 0.00207244 6.234996 0.0590909 

ISONONANOL 5310.6301 643046464 0.009 144258 0.5 536.67 99 0.000146905 04954331 0.00011104 

MEG 13=9767 56410306 0.001 62.07 0.5 536.67 99 835691E-06 0.0047145 5941e5-04 

ACETIC ACID VFR TANK 2625 MEE! 71142 MOO 38532070 immmirEal mos 0.5 536.67 99 0.00207244 0.00416309 

ACETIC ANHYDRIDE 5041.531153 245344.65 0.102 122.09 0.5 53647 99 0.00003381 02962431 0.00036642 

ALPHAOLEF1NC-14 10023.9666 421006599 0.003 196 0.5 53697 99 7.03702E-05 0.0296263 3.6769E-05 

ETHYL ALCOHOL 0671. 55011.25921 231346.845 1142 46.04 0.5 536.67 99 0.006106492 1.4126064 0.00773303 

MEG 166725656 709647.757 0.001 62.07 05 536.67 99 8.36691E-06 0.0059221 7.3499E-06 

114$ ACETIC ACID VFR TANK 2719 6203 75.23 1375 43923.6105 644791.64 0297 60.05 0.5 536.67 99 0.00207244 33232197 0.00474499 

E-nivt. ACETATE 77890.4945 751400.769 1973 85.1 05 53667 99 0.006440.4 14.009163 0.0173067 

ETHYL ALCOHOL DEN. 601022446  336429.449  MIE311111=M11111MMIIIIMMI 99 0.006805492 2-0640674 0.0004929 

MEG 692517708 79007437 0.001 62.07 0.5 53667 99 835691E-06 0.0024307 3.0167E-06 

1146 DIMETHYL FORIAAMIDE VFR TANK 32.111 82.03 793 1900 27941376 197037.79 0.077 73.05 03 536.67 99 0.000654962 0.7685049 0.00096379 

1147 ACETIC ACID VFR TANK 32.81 82.03 79.4 1900 117722.142 4944329.95 0297 60.05 03 536.67 99 000207244 10.246526 0.09277739 

ISONONANOL 427110683 779675869 0.009 05 536.67 99 0.000146905 0.0267551 3.3206E-05 

MEG 3079530 T293461.65 0.001 

16107  

6207 0.5 53667 99 535691E-06 0.0108099 1.346E-05 

0BASE 
_BASE 
II= 
111111= 

OIL 
OIL 

T 	K MIMI 62.031C=IMMIIIIIEME21111 t227142-31  0.000  1.1131111IMMINI 53697 0 0 0  1111111MM3 
11111111111=11111111111MINCE=11111=11111 

103303SS4  
1111111111MMIIII1112=11111=E 

1112=11 

0000 
0000 
0.000  
0.000 11111=.111 

111111E=IIIIIIMIIIMMIIIII 

0.5 536.67  

INI=11111111111711•=113CIIIM111111•2111•=11111111:1 1 
Effr.3.1111MMINIETMEMMICOMMIIMCI IIIIIIIIIINCIMIIIIIIMI 

0 

IIIIMCMIIIIIIOMIIIEIIIIIIIIIIIIIIIIIEJIIIIIIIIIIICI 

0 

0 
1.11.121111=111.111311.1.111.111.111101.11111110  

0 

0 

WM= 

0 

BASE OIL 
BASE OIL 11.111111 

III BASE OIL NE:m=0 1272034.4 

MEM BASE OIL 11===1111111t,...,• 0.000 e.  0-S 53667  
OIL BASE VFR TANK 36.09 8203 

11111111111ffl 
2300 19911.74 =4293.081 0.000 700 03 536.67 0 

Tsi 
152  BASE OIL VER TANK 3241 44701.1906 0774500 0.000 700 0.5 536.67 0 0 0 0 

T153  ALPHAOLEFINC-14 VFR TANK 4922 ince 80.06 4300 12490.934 524619227 0.003 196 0.5 43667 99 7.03702E-05 0.0369775 43811E-03 

	 ETHYL ALCOHOL DEN. 065911964 20955.65 1.142 46.04 0.5 536.67 99 0.006105492 0758086 0.02181953 

LAB 7592/0747 34897.935 0.000 326.49 0.5 53667 99 7.32626E-06 0.0023363 29996E-06 

7154  BASE OIL VFR TANK 3609 62.03 80.06 2300 78333.6946 329006.77 0.000 700 OS 536.67 0 0 0 0 

T155 ISONONANOL VFR TANK 3609 6203 80.06 2300 04242.566 5250733 0.009 144.256 0.5 53667 99 0.000140906 0.777016 0.00096436 

756  BASE OIL VFR TANK 36.09 5203 80.06 2300 23777.504 990655168 0.000 700 0.5 53667 0 0 0 0 

1157 BASE OIL VIM TANK 33.63 62.03 80.06 2000 34956.9323 10819917 0.000 700 0.6 536.67 0 0 0 	0 

rise  MEG VFR TANK 4922 52-03 90.06 4300 27042.765 0661996.1 0.001 62.07 0.5 53667 99 635693E-06 0.0976254 0.00000 

7159  ETHYL ALCOHOL DEN. VFR TANK 4932 82.03 80.06 4300 440394844 164965636 1142 46.04 0.5 536.67 99 0.006105492 11293075 0.0140879 

	 MEG 170272396 781440.62 0.001 62.07 0.5 53667 99 435697E-06 0.0597639 7.4173E-05 

7160  ACETIC ACID VFR TANK 36.09 9203 90.06 2300 202196.469 0504507 0.2/7 60.05 0.5 536.67 99 0.00207244 17.625097 0.02107444 

	 ETHYL ALCOHOL DEN. 14609.1731 60515.269 1.142 46.04 OS 53667 99 0.006106492 17462401 0.00464944 

T161 MEG VIM TANK 4932 7003 10.06 4300 269225407 /13074109 0.001 62.07 05 53667 99 93660E-06 0.004066 0.00011729 

T162 ACETIC ACID VFR TANK 3931 8203 8031 MOO 269710396 11327636.7 0297 60.05 0.5 536.67 99 040207244 7347626 0.0295623 

ETHYL ALCOHOL Del 10091078 706011381 1.142 46.04 OS 536.67 99 0.006106492 43105503 • • • . 	.   

1163 ACETIC ACID VFR TANK 41.01 3000 3069441106 121916111.9 0=7 60.05 53667 99 0.0020044 26.717235 • • ., - 	-   

ETHYL ALCOHOL DEN 148643479 624301606 1.142 46.04 0.5 536.67 99 0.006805492 3406747 0.00473065 

1164 ACETIC ACID VFR TANK 49= 82.03 50.06 4300 457033.6113 19195414.7 0297 60.06 05 53667 99 0.00207244 39.78042 0.04937246 

7165 MEG VFR TANK 4922 5203 60.06 4300 237002322 995409732 0.001 62.07 05 53667 99 6.39691E-06 0.083106 0.00010324 

7166 ACETIC ACID " T  36.09 4203 00.06 2300 22861.66 9196769.74 0297 10 53667 99 000207244 19366996 0.0230319 

.A A 	. 3541.643 4.395519 

Note : The loading loss calculations are based on AP-42 Chapter 5 with 99% emission reduction e 	 pour control sysytem having brine condenser,activated charcoal 
adsorber and water scrubbing system provided by the Company at tanker filling bay. 	Dr. Anand V. Pdtwardh4n 

Ph.D. (Toth.) Cheinfeed Engfromenno 
Profissor of Chsnilcal Engineering 

INSTITUTE OF CHEMICAL TECHNOLOGY 
Nolvarsity Inds, Sidon- 3 of UGC ACT of 1958) 

Elle Satus & Centre of Excellence - Govt. of Me1278:9.!i- 
ttat.Wal  Al. Pere: Minx  Matmga, 	• 

v,r,3111:::1171,  MI° 
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Annexure 5. 

Emission Estimates after control systems in Kg/Day. 

Tanks EPA GSR 
820(E) 

Acetone - 4.86 
Motor Spirit - - 
Ethanol - 
Acetic Acid - - 
Styrene Monomer 1.14 1.14 
Methanol 1.10 - 
HSD - - 
VAM 0.59 - 
Dimethyl Formamide 0.01 - 
Sub Total 2.84 6.00 

Product Gantry EPA GSR 
820(E) 

Acetone - 0.91 
Methanol 0.60 - 
Toluene 0.24 0.24 
Styrene Monomer 0.11 0.11 
VAM 0.04 - 
Mix-Xylene 0.02 0.02 
Ortho Xylene 0.00 0.00 
Dimethyl Formamide 0.00 - 
Sub total 1.01 1.28 

ETP EPA GSR 
820(E) 

Effluent 0.16 0.16 
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Summary table of emissions after control systems 

Source of 
Emission in 

Kg/Day 
EPA GSR 820(E) 

Tanks 2.84 6.00 
ETP 0.16 0.16 

Product Gantry 1.01 1.28 
Total 4.01 7.44 
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Annexure 6. 

Dispersion Modelling Calculations. 

Appendix 2 - VOC concentration - Aegis TANK EMISSION 

(Eq. 1 

la =0.5 for stable conditions; a =  0.25 far 4.4 instable concht‘ons 

l
ay  = speeding coefficient = a • x l:1• 9°3  

'az  = speedily coeffec,,ent - b 

0  
x, y, Z, 	 - exp; 	1 	y 12 

2TT • a 	IA 	.1 a I y z 
i  horizontal component] 

1 z 	 1z=H 2 ex:p 21 a
z  1 	exP  21 az 

(Eq 3) 

 

vertical component 

  

x = logitudinal straight distance from the source tank I m I 
y = honzonal component from the source tank = CI 
z= vertical component from the source tank =0 
H.= tank height 
0 = source strength of VOC pg 4 ) 

= corrected velocity in x-direction (m.p 

p =-- VOC concentration (tigirri'-' 

Basis of calculations: 

• The STANDARD HEIGHT (zi) is a concept used for STANDARDISATION of 

wind velocity. 

• Wind velocity data given by Aegis Terminal as per weather monitoring station 

provided at site. 

• Strong solar radiation and unstable air conditions are assumed. 

• Emission point height is taken from ground level considering foundation height 

and roof nozzle height in addition to tank height. 

(Eq 2) 
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Tank Emission Summary 4  

Tank Sr. 	 Type of 	 Emission Point on 	Total Emission 
No. 	Product 	Tank 	Height 	tank top (meters) 	(Kg/day) (meters) 

1 Styrene 
Monomer VFR 15 16 1.14 

2 Methanol VFR 20 21 1.10 
3 VAM VFR 10 11 0.59 
4 Dimethyl Formamide VFR 25 26 0.01 
5 Acetone VFR 15 16 4.86 

4  The calculations details for the above mentioned products is given on the following pages. 
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Styrene Monomer (Aegis Tank) 
H (emission point) 16 m 
Tank height 15 m 
z1 10 m, mandatory parameter in Eq. (/) 
Q 1.14 kg/day 
Q 1.319E+04 pg/s 
a 0.25 
0 1.62 m/s 
01 1.44 m/s 

x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on Cii 
b 0.0579 Parameter in Eq. (2): depends on 01 
p 1.09 Parameter in Eq. (2): depends on C11 
O'y 211.124 m ... from Eq. (2) 
az 161.648 m ... from Eq. (2) 
p (VOC concentration) 0.08 pg/m3  ... from Eq. (3) 
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Methanol (Aegis Tank) 
H (emission point) 21 m 
Tank height 20 m 

70 m, mandatory parameter in Eq. (/) 
Q 1.1 kg/day 
Q 1.273E+04 pg/s 
a 0.25 
0 1.62 m/s 
tli 1.35 m/s 

x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on 01 
b 0.0579 Parameter in Eq. (2): depends on tli 
a 1.09 Parameter in Eq. (2): depends on 01 
ay 211.124 m ... from Eq. (2) 
az 161.648 m ... from Eq. (2) 
p (VOC concentration) 0.07 pg/m3  ... from Eq. (3) 
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VAM (Aegis Tank) 
H (emission point) 11 m 
Tank height 10 m 

m, mandatory parameter in Eq. (1) 
Q 0.59 kg/day 
Q 6.829E+03 pg/s 
a 0.25 
U 1.62 m/s 
tai 1.58 m/s 

x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on Cii 
b 0.0579 Parameter in Eq. (2): depends on Cii 
P 1.09 Parameter in Eq. (2): depends on C11 
Cry 211.124 m ... from Eq. (2) 
aZ 161.648 m ... from Eq. (2) 
p (VOC concentration) 0.04 pg/m3  ... from Eq. (3) 
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Dimethyl Formamide (Aegis Tank) 
H (emission point) 26 m 
Tank height 25 m 

m, mandatory parameter in Eq. (1) 
Q 0.01 kg/day 
Q 1.157E+02 pg/s 
a 0.25 
Ci 1.62 m/s 
Cii 1.28 m/s 

x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on Cii 
b 0.0579 Parameter in Eq. (2): depends on C11 
P 1.09 Parameter in Eq. (2): depends on 01 
ay 211.124 m ... from Eq. (2) 
az 161.648 m ... from Eq. (2) 
p (VOC concentration) 0.00 pg/m3  ... from Eq. (3) 
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Acetone (Aegis Tank) 
' H (emission point) 16 m 
Tank height 15 m 

m, mandatory parameter in Eq. (1) 
Q 4.86 kg/day 
Q 5.624E+04 pg/s 
a 0.25 
0 1.62 m/s 
Cli 1.44 m/s 

x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on Cii 
b 0.0579 Parameter in Eq. (2): depends on Cii 
P 1.09 Parameter in Eq. (2): depends on 01 
ay 211.124 m ... from Eq. (2) 
az 161.648 m ... from Eq. (2) 
p (VOC concentration) 0.32 pg/m3  ... from Eq. (3) 
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Appendix 2 - Summary of calculation of VOC concentration  
(Aegis TANKER GANTRY)  

{ - -( Oa  u-1 =t1 	 q. -H- ) 	... (E 	1) 

a =  0_5 for stable conditions: a = 0_25 for unstable conditions 

í a = spending coefficient =a - x0-903-; 

to z  = spending coefficient =b. xP 

(2)  	 1 (  y  )2  (p>(x, y, z, H)= 	 exp 
2rr -a-  y -a -u 	2 ay  j z 

horizontal component 

	

_ 	 _ 

ex pi--  	+exp [ 21 ( za-H  i 	 [ ii. zo÷:-riii  
I.,

• 

	
z 	_._.1 

vertical component . 	1 

(Eq. 3) 

x = logrtudinal straight distance from the source tank 177 ) 

y = hOriZ01101 component from the source tank =0 
z =vertical component from the source tank =  0 
H= tank height 
0 = source strength of VOC (pg/s) 
u = corrected velocity in x-direction (m/s) 

p =VOC concentration (pg/ m3 ) 

Basis of calculations: 

• The STANDARD HEIGHT (zi) is a concept used for STANDARDISATION 
of wind velocity. 

• Wind velocity data given by Aegis Terminal as per weather monitoring station 
provided at site. 

• Strong solar radiation and unstable air conditions are assumed. 
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The Aegis tanker loading loss data is as follows: 

Product 

Product Gantry 

Vapour Control System Vent 

Pipe height (mtr) 

*Loading 

Loss (kg/day) 

Mix-Xylene 14 0.0179 

Ortho-Xylene 14 0.00647 

Styrene Monomer 14 0.108 

Methanol 14 0.602 

Toluene 14 0.241 

VAM 14 0.0443 

Dimethyl Formamide 14 0.000954 

Acetone 14 0.914 
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The calculations summary for the above mentioned products is given on the following pages. 

Mixed Xylene (Aegis Tanker Gantry) 
H (vent pipe emission point) 14 m 

/0 m (mandatory parameter in Eq. (1) 
Q 0.0179 kg/day 
Q 2.073E+02 pg/s 
a 0.25 
Ci 1.62 m/s 
111 1.49 m/s 

x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on Cii 
b 0.0579 Parameter in Eq. (2): depends on Cii 
p 1.09 Parameter in Eq. (2): depends on CI1 
CYy 211.124 m ... from Eq. (2) 
Oz 161.648 m ... from Eq. (2) 
p (VOC concentration) 0.00119 pg/m3  ... from Eq. (3) 
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Ortho Xylene (Aegis Tanker Gantry) 
H (vent pipe emission point) 14 m 

Q 0.006469 kg/day 
Q 7.487E+01 pg/s 
a 0.25 
a 1.62 m/s 
01 1.49 m/s 

x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on 01 
b 0.0579 Parameter in Eq. (2): depends on 01 
P 1.09 Parameter in Eq. (2): depends on Cil 
ay 211.124 m ... from Eq. (2) 
az 161.648 m ... from Eq. (2) 
p (VOC concentration) 0.000429 pg/m3  ... from Eq. (3) 

.b., 
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Styrene Monomer (Aegis Tanker Gantry) 
H (vent pipe emission point) 14 m 

10 m (mandatory parameter in Eq. (1) 
Q 0.108 kg/day 
Q 1.250E+03 pg/s 
a 0.25 
0 1.62 m/s 
C11 1.49 m/s 

x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on 01 
b 0.0579 Parameter in Eq. (2): depends on 01 
P 1.09 Parameter in Eq. (2): depends on 01 
ay 211.124 m ... from Eq. (2) 
az 161.648 m ... from Eq. (2) 
p (VOC concentration) 0.00717 pg/m3  ... from Eq. (3) 

77-677.r. 
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Methanol (Aegis Tanker Gantry) 
H (vent pipe emission point) 14 m 

10 m (mandatory parameter in Eq. (1) 
Q 0.602 kg/day 
Q 6.970E+03 pg/s 
a 0.25 
0 1.62 m/s 
Cii 1.49 m/s 

x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on Cii 
b 0.0579 Parameter in Eq. (2): depends on Cii 
p 1.09 Parameter in Eq. (2): depends on 01 
ay 211.124 m ... from Eq. (2) 
az 161.648 m ... from Eq. (2) 
p (VOC concentration) 0.0400 pg/m3  ... from Eq. (3) 
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Toluene (Aegis Tanker Gantry) 
H (vent pipe emission point) 14 m 

0 	, 	. 

Q 0.2412 kg/day 
Q 2.792E+03 pg/s 
a 0.25 
0 1.62 m/s 
Cii 1.49 m/s 

x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on Oi 
b 0.0579 Parameter in Eq. (2): depends on C11 
a 1.09 Parameter in Eq. (2): depends on CI1 
ay 211.124 m ... from Eq. (2) 
az 161.648 m ... from Eq. (2) 
p (VOC concentration) 0.0160 pg/m3  ... from Eq. (3) 
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VAM (Aegis Tanker Gantry) 
H (vent pipe emission point) 14 m 
zl 10 m (mandatory parameter in Eq. (1) 
Q 0.04 kg/day 
Q 5.132E+02 pg/s 
a 0.25 
0 1.62 m/s 
CH 1.49 m/s 

x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on Cii 
b 0.0579 Parameter in Eq. (2): depends on Cii 
P 1.09 Parameter in Eq. (2): depends on 01 
Cry 211.124 m ... from Eq. (2) 
az 161.648 m ... from Eq. (2) 
p (VOC concentration) 0.00294 pg/m3  ... from Eq. (3) 

vot 
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Dimethyl Formamide (Aegis Tanker Gantry) 
H (vent pipe emission point) 14 m 

Q 0.000954 kg/day 
Q 1.104E+01 pg/s 
a 0.25 
0 1.62 m/s 
C11 1.49 m/s 

x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on 01 
b 0.0579 Parameter in Eq. (2): depends on Cii 
P 1.09 Parameter in Eq. (2): depends on 01 
ay 211.124 m ... from Eq. (2) 
az 161.648 m ... from Eq. (2) 
p (VOC concentration) 0.0000633 pg/m3  ... from Eq. (3) 
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Acetone (Aegis Tanker Gantry) 
H (vent pipe emission point) 14 m 

Q 0.914 kg/day 
Q 1.058E+04 pg/s 
a 0.25 
0 1.62 m/s 
01 1.49 m/s 

x 1450 m (distance from Aegis) 
Y Om 
z Om 
a 0.295 Parameter in Eq. (2): depends on 01 
b 0.0579 Parameter in Eq. (2): depends on 01 
P 1.09 Parameter in Eq. (2): depends on 01 
ay 211.124 m ... from Eq. (2) 
az 161.648 m ... from Eq. (2) 
p (VOC concentration) 0.0607 pg/m3  ... from Eq. (3) 
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Appendix 2 - VOC.: concentration - Aegis ETP  

_ 
1-11 = 	

H 	
Eq. I 

= O.E. for stable conditions: = 0.25 for unstable conditions 

la = speaciing coefficient = a C 90 
 1 ( Eq. 2i 

la - _ = speeding coefficient = .  

_ e -.:p . 	--I 21r • cr - 	u 	- Ct.. 
	, 

I horizontal-::-...omponent I _ 

1 z Eq. 3 expl-- 
1 	2 1 	I 4 	

; 

vertical c- omponent 
= logitudinal straight distance from the source tank rn 

y = hon'zonal component from the source tank = 
= vertical, component from the source dank = 0 
H = tank height 
Co' = source strerrgth of VOC pg I s I 

= corrected velocity IP -dire on m/s  I 

p =VOC concentration I  p m3  

Basis of calculations: 

• The STANDARD HEIGHT (zi) is a concept used for STANDARDISATION of wind 
velocity. 

• Wind velocity data given by Aegis Terminal as per weather monitoring station provided 
at site. 

• Strong solar radiation and unstable air conditions are assumed. 
• Emission point height is taken from ground level considering foundation height and roof 

nozzle height in addition to tank height. 
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The Aegis ETP tank emission data is as follows: 

Sr. 
No. Product 

Type of 
Tank 

Tank Ht 
(mtr) 

Emission Point on 
tank top (mtr) 

Total Emission 
(kg/day) 

1 Collection Tank VFR 4.0 5.0 0.0302 

2  
Primary Settling 
Tank VFR 3.0 4.0 0.0259 

3  
Equalisation 
Tank 1 VFR 3.0 4.0 0.0262 

4  
Equalisation 
Tank 2 VFR 3.0 4.0 0.0259 

5 Buffer Tank VFR 2.0 3.0 0.0256 

6 Sludge Tank VFR 2.0 3.0 0.0257 

The calculations summary is given on the appended pages. 
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Collection Tank (Aegis ETP) 
H (emission point) 5 m 
Tank height 4 m 

10 m (mandatory parameter in Eq. (1) 
Q 0.0302 kg/day 
Q 3.491E+02 pg/s 
a 0.25 
U 1.62 m/s 
ci 1 1.93 m/s 

x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on Cii 
b 0.0579 Parameter in Eq. (2): depends on 01 
P 1.09 Parameter in Eq. (2): depends on Cl 1 
ay 211.124 m ... from Eq. (2) 
CYz 161.648 m ... from Eq. (2) 
p (VOC concentration) 0.00201 pg/m3  ... from Eq. (3) 

-7c 
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Primary Settling Tank (Aegis ETP) 
H (emission point) 4 m 
Tank height 3 m 

Q 0.0259 kg/day 
Q 2.993E+02 pg/s 
a 0.25 
0 1.62 m/s 

2.04 m/s 

x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on Cii 
b 0.0579 Parameter in Eq. (2): depends on 01 
P 1.09 Parameter in Eq. (2): depends on C11 
Cry 211.124 m ... from Eq. (2) 
az 161.648 m ... from Eq. (2) 
p (VOC concentration) 0.00172 pg/m3  ... from Eq. (3) 
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Equalisation Tank 1 (Aegis ETP) 
H (emission point) 4 m 
Tank height 3 m 

Q 0.0262 kg/day 
Q 3.038E+02 pg/s 
a 0.25 
a 1.62 m/s 
01 2.04 m/s 

x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on 01 
b 0.0579 Parameter in Eq. (2): depends on 01 
p 1.09 Parameter in Eq. (2): depends on 01 
ay 211.124 m ... from Eq. (2) 
az 161.648 m ... from Eq. (2) 
p (VOC concentration) 0.00175 pg/m3  ... from Eq. (3) 
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Equalisation Tank 2 (Aegis ETP) 
H (emission point) 4 m 
Tank height 3 m 

Q 0.0259 kg/day 
Q 3.003E+02 pg/s 
a 0.25 
0 1.62 m/s 
Cii 2.04 m/s 

x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on Cii 
b 0.0579 Parameter in Eq. (2): depends on 01 
a 1.09 Parameter in Eq. (2): depends on Cii 
ay 211.124 m ... from Eq. (2) 
az 161.648 m ... from Eq. (2) 
p (VOC concentration) 0.00173 pg/m3  ... from Eq. (3) 
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Buffer Tank (Aegis ETP) 
H (emission point) 3 m 
Tank height 2 m 

10 m (mandatory parameter in Eq. (1) 
Q 0.0256 kg/day 
Q 2.964E+02 pg/s 
a 0.25 
Ci 1.62 m/s 
01 2.19 m/s 

x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on 01 
b 0.0579 Parameter in Eq. (2): depends on 01 
P 1.09 Parameter in Eq. (2): depends on 01 
ay 211.124 m ... from Eq. (2) 
az 161.648 m ... from Eq. (2) 
p (VOC concentration) 0.00171 pg/m3  ... from Eq. (3) 
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Sludge Tank (Aegis ETP) 
H (emission point) 3 m 
Tank height 2 m 

1 dit Oii' 	.s: 	ter i 
Q 0.0257 kg/day 
Q 2.977E+02 pg/s 
a 0.25 
0 1.62 m/s 
Di 2.19 m/s 

x 1450 m (distance from Aegis) 
a 0.295 Parameter in Eq. (2): depends on 01 
b 0.0579 Parameter in Eq. (2): depends on Cli 
P 1.09 Parameter in Eq. (2): depends on Cii 
ay 211.124 m ... from Eq. (2) 
az 161.648 m ... from Eq. (2) 
p (VOC concentration) 0.00171 pg/m3  ... from Eq. (3) 
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