
Stack gas flow rate = 1650000 (Nm3/h) [1]

Hourly Daily or as specified 1650000

- 0.3 0.3 1.38E-01 [9]
- - 0.3 1.38E-01 [3]
- - 0.025 1.15E-02 [4]
- - 0.092 4.22E-02 [5]

Hexavalent Chromium (Cr(VI)) - - 0.017 8.01E-03 [5]
- - 0.3 1.38E-01 [3]
- - 0.3 1.38E-01 [3]
- - 0.3 1.38E-01 [3]
- - 0.3 1.38E-01 [3]
- - 0.053 2.43E-02 [6]
- - 0.3 1.38E-01 [3]
- 0.02 0.02 9.17E-03 [9]
- - 0.02 9.17E-03 [7]
- - 0.02 9.17E-03 [7]
- 0.02 0.02 9.17E-03 [9]
- - 1.80E-04 [8]
- - 1.80E-01 [8]
- - 1.44E-03 [8]

10 10 10 4.58E+00 [10]
- - 1.44E-04 [8]
- 0.04 4E-08 1.83E-08 [9]
- - 1.80E-02 [8], [11]
- - 3.59E-04 [8], [11]

8 6 8 3.67E+00 [9]
2 1 2 9.17E-01 [9]
15 10 15 6.88E+00 [9], [13]
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The key air pollutants emitted from the stack as identified in the EIA report shall be monitored in accordance with the prevailing guidance note on the BPM for incinerators (municipal
waste incineration) in Hong Kong or other international standards acceptable to the Authority to demonstrate compliance with the target air emission levels / emission rates.  For key air
pollutants not covered in the prevailing guidance note on the BPM for incinerators (municipal waste incineration) including Be, Zn, Se, PCBs, PAHs and CPAHs, commissioning test will be
conducted upon commissioning of IPARK2 to demonstrate compliance with the emission rates assumed in the EIA report.

According to "Guidance on assessing group 3 metal stack emissions from incinerators" (UK Environment Agency), the maximum measured concentration for Cr is 0.092mg/Nm3. The
maximum measured concentrations of Cr was applied in the emission rate calculation as a realistic and conservative approach.
(https://assets.publishing.service.gov.uk/media/5a80dd59ed915d74e6230e2d/LIT_7349.pdf)
For Chromium, only Cr(VI) is identified as compound of potential concern in the health risk assessment.  With reference to the 2020 National Emissions Inventory Data prepared by USEPA,
the percentage of Cr (VI) in total Cr is 19% for emissions of large municipal waste combustors. Therefore, a 19% Cr(VI) speciation factor was applied to the total Cr emissions in this health
risk assessment.
In the excels from the attached link below, please refer to column BA, for emission of Chromium (VI) from Large Municipal Waste Combustors (MWC): 2020MEDEP submitted 7440473 of
.00104 TON times ratio of 1.900E-01, based on augmentation description: solid waste incineration, hazardous waste incineration, human cremation and animal cremation
(https://gaftp.epa.gov/air/nei/2020/data_summaries/2020nei_facility_process_byregions.zip)
According to "Guidance on assessing group 3 metal stack emissions from incinerators" (UK Environment Agency), the two highest concentration of Ni are outliers, so the third highest
concentration 0.053mg/Nm3 was used. The third highest concentration of Ni were applied in the emission rate calculation as a realistic and conservative approach.
(https://assets.publishing.service.gov.uk/media/5a80dd59ed915d74e6230e2d/LIT_7349.pdf)

Emission rate of PAHs was used for chronic and acute health risk assessments while emission rate of CPAHs was used for carcinogenic health risk assessment. The total CPAHs represent the
sum of all carcinogenic PAHs weighted by TEQ as benzo(a)pyrene.

The emission rates (g/s) were derived from the hourly target emission levels (if available) for both acute and chronic health risk assessments. If there is no hourly target emission level, the
emission rates (g/s) were derived from the daily target emission level or the target emission level as specified as the best available information for both acute and chronic health risk
assessments. The emission rate (g/s) as derived above will be the maximum emission rate to be emitted from the proposed incinerator.

Emission rate = Target emission level * Stack gas flow rate

The hourly target emission level of 15 mg/Nm3 for ammonia is additional to the requirements in the prevailing guidance note on the BPM for incinerators (municipal waste incineration).
Continuous stack monitoring will be conducted during operation stage to demonstrate compliance with this emission limit.

Total Heavy Metal [2]

Notes:

Stack gas flow rate of 1650000 m3/h was for a total of 6 flues and was provided by the design engineer. Target emission levels and stack gas flow rate were under standard condition of
0oC  and 101.325 kPa, dry and 11% oxygen content.

The emission rates of "Total Cd & TI" is assigned to Cd and TI individually as a conservative approach for assessment purpose. The actual emission shall be within the emission limit
specified in the prevailing guidance note on the BPM for incinerators (municipal waste incineration) in Hong Kong.

For Be, Zn, Se, PCB, PAHs and CPAHs, the emission rates were derived from the maximum emission rates in "Quantitative risk assessment of stack emissions from municipal waste
combustors" (Zemba et al.,1996) for a municipal waste combustor with a design treatment capacity of 1,500 tpd multiplying by 4 for I.PARK2 with a design treatment capacity of 6,000 tpd.
The maximum emission rate for Be, Zn, Se, PCBs, PAHs and CPAHs in  "Quantitative risk assessment of stack emissions from municipal waste combustors" (Zemba et al.,1996) are 0.0000449
g/s, 0.0449 g/s, 0.000359 g/s, 0.0000359 g/s, 0.00449 g/s and 0.0000897 g/s respectively.

For total heavy metal (Sb, As, Cr, Co, Cu, Pb, Mn, Ni and V), Cd & TI, and Hg, the target emission levels are the average value over the sampling period of a minimum of 30mins and a
maximum of 8 hours. For dioxins and furans, the target emission level is the average value over the sampling period of a minimum of 6 hours and a maximum of 8 hours.

The total emission rate of Total Heavy Metal was assigned to each of Sb, Co, Cu, Pb, Mn and V as a conservative assumption for assessment purpose. The actual emission shall be within the
emission limit specified in the prevailing guidance note on the BPM for incinerators (municipal waste incineration) in Hong Kong).

According to "Guidance on assessing group 3 metal stack emissions from incinerators" (UK Environment Agency), the maximum measured concentration for As is 0.025mg/Nm3. The
maximum measured concentrations for As was applied in the emission rate calculation as a realistic and conservative approach.
(https://assets.publishing.service.gov.uk/media/5a80dd59ed915d74e6230e2d/LIT_7349.pdf)

Hydrogen chloride (HCl)

Ammonia (NH3)

Appendix 10A Calculation of Emission Rates of COPCs

Air Pollutants

Hydrogen fluoride (HF)

Mercury (Hg) [2]

Beryllium (Be)

Selenium (Se)
Organic Compounds

Polychlorinated biphenyls (PCBs)
Polychlorinated dibenzodioxins and furans (dioxins & furans) (in ng I-TEQ/m3) [2]

Polycyclic aromatic hydrocarbons (PAHs)
Carcinogenic polycyclic aromatic hydrocarbons (CPAHs)
Other Compounds

Target Emission Level (mg/Nm3) [1]

Trace Metals

Thallium (Tl)

Remarks
Total emission rate (six flues)

(g/s)

Gaseous and vaporous organic substances (TOC)

TOC will be measured continuously as a key indicator for the quality of combustion in the incineration process.

Zinc (Zn)

Antimony (Sb)
Arsenic (As)

Chromium (Cr)

Cobalt (Co)
Copper (Cu)

Lead (Pb)
Manganese (Mn)

Nickel (Ni)
Vanadium (V)

Cadmium (Cd) & Thallium (Tl) [2]

Cadmium (Cd)



Source for footnote [4] to [6]
This file is downloaded from "Guidance on assessing group 3 metal stack emissions from incinerators" (UK Environment Agency) on 17/07/2024.
(https://assets.publishing.service.gov.uk/media/5a80dd59ed915d74e6230e2d/LIT_7349.pdf)

Source for footnote [5]
This file is downloaded from the USEPA 2020 National Emissions Inventory (NEI) Data website on 26/06/2024.
(https://gaftp.epa.gov/air/nei/2020/data_summaries/2020nei_facility_process_byregions.zip)
https://www.epa.gov/air‐emissions‐inventories/2020‐national‐emissions‐inventory‐nei‐data 2020nei_facility_process_byregions.zip
point_1.csv
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