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Response to the comments from DEP (Ref.: A/INE-FTA/261) (Contact Person: Ms.
Maureen CHANG, Tel. 2835 1867)

Please provide the dangerous goods inventory, chemical safety data sheets, their storage amounts and
storage conditions for further assessment. Please also provide information on safety mitigation measures to
be implemented for the DG godown for our further consideration. A quantitative risk assessment (QRA)
may be necessary to assess the risk of the godown to its nearby populations, including but not limited to
nearby logistic service companies, residential population in Sheung Shui Wa Shan Upper Section and the
potential development of Fanling Bypass Western Section.

List of dangerous goods to be stored in the proposed planning permission application

(common dangerous goods in Hong Kong):

category characteristic

There are three main types of gases: compressed gas, liquefied gas and
refrigerated gas. They can be flammable, toxic, or suffocating gases.

Subcategory:

¢2.1: Flammable gases (e.g. propane, butane).

Category 2: 2.2: Non-flammable, non-toxic gases (such as helium).
Gases
¢2.3: Toxic gases (such as chlorine).
During transport, pressurized containers must be properly sealed, leak-
proof and pressure-stable. Some gases need to be cooled to avoid explosive
expansion.
For example: propane, nitrogen, acetylene, oxygen
These liquids include liquids that are highly flammable and can mix with
oxygen in the air to form a flammable atmosphere. Sparks or heating are
Category 3: enough to cause an explosion or fire, so ignition temperature is a critical
Flammable factor. The vapors produced by these liquids are also extremely dangerous.
liquids The shipping container must be sealed and heat-proof. A safe distance from
flammable sources must also be maintained.
For example: gasoline, ethanol, paint, solvents
Category 4:
Flammable This type contains solids that can catch fire or explode due to friction,
solids moisture, or heat. Some substances can even spontaneously ignite.
4

spontaneously |Subcategory:
combustible ¢4.1: Flammable solids (such as sulfur).
substances and

substances that ¢4.2: Spontaneously igniting substances (e.g. phosphorus).




category

characteristic

emit flammable

¢4.3: Substances that produce flammable gases when in contact with

gases when water (e.g. calcium carbide).

exposed to

water These goods must be packaged dry, away from fire, and taken special care
to prevent reactions.
For example: magnesium, sulfur, potassium, matches
Oxidizing substances are compounds that release oxygen and accelerate the
combustion of other materials. Organic peroxides are chemicals that are
particularly prone to chemical reactions, which can violently decompose and
cause roses to explode.

Category 5:

substances and

¢5.1: Oxidizing substances (e.g. potassium nitrate).

organic ) ) .
. ¢5.2: Organic peroxides (e.g., methyl ethyl ketone peroxide).

peroxides
These substances must be transported separately from flammable
materials. They usually require cooling to prevent spontaneous
decomposition.
For example: hydrogen peroxide, potassium nitrate, ammonium nitrate
These substances pose a direct health risk, such as inhalation, swallowing,
or contact with the skin, which can lead to severe poisoning. Infectious

Category 6: substances contain pathogens that cause disease.
Subcategory:

Toxic

substances and

¢6.1: Toxic substances (such as arsenic, mercury).

¢6.2: Infectious substances (e.g. medical samples containing

dangerous pathogens).

infectious For toxic substances, tight and secure packaging is important to prevent
leakage. Infectious substances require sterilization and sealed packaging
substances and special labeling.
Examples: cyanide, pesticides, medical waste, and samples containing
viruses
Category 7: Radioactive materials emit ionizing radiation and are extremely dangerous
Radioactive to humans and the environment. Radiation can damage DNA and cause
materials serious illness. The hazard caused depends on the radiation intensity and

the half-life of the substance.




category characteristic
Radioactive material must be transported in special shielded containers to
block radiation. Strict authorization and monitoring protocols are required.
For example: uranium, plutonium, radioisotopes for medical applications
Exposure to corrosive substances can damage organic tissue or metal. They
are very dangerous because they not only harm humans and animals, but
also corrode containers and vehicles. They can cause irreversible damage to
Category 8: the skin and eyes. There is also a risk of chemical reactions with other
Corrosive materials.
substances Special corrosion-resistant containers must be used for transportation, and
the packaging must be sealed and secure.
For example: sulfuric acid, hydrochloric acid, sodium hydroxide (caustic
soda).
This category includes a large number of substances that are dangerous but
Category 9: cannot be clearly classified into other categories. Including environmentally
Various harmful substances, magnetic materials, or heating materials.
dangerous

substances and
objects

Packaging usually has to be customized, and special regulations are required
for handling, storage and transportation depending on the hazard class.
For example: asbestos, lithium batteries, chemicals harmful to the

environment




1.Dangerous goods inventory and storage details

(Aligned with Cap. 295G Dangerous Goods Ordinance)

Dangero
kind us goods

name

2.1 propane

2.2 nitrogen

3 gasoline
4.1 sulfur
sodium
5.1 )
nitrate
sulphuric
8 .
acid
lithium
9
battery

2. Basic proof

Maximum
Storage
Quantity
(kg/L)

For
example,
500 kg

For
example,
300 kg

For
example,
1000 liters

For
example,
2000 kg

For
example,
800 kg

For
example,
1500 liters

For
example,
100 units

Storage

form

pressuriz
ed

cylinder

pressuriz

ed

cylinder

liquid

solid

solid

liquid

solid

Container

type

Cylinder

Sealed

cylinder

UN approved

barrel

HDPE bags

Sealed fiber
optic buckets

PP container

Original
packaging

Temperature

range

<50°C

atmosphere

<30°C

Dry, < 35°C

<40°C

atmosphere

<25°C

Special

conditions

Ventilated area,

no fire source

Make sure to be
in an upright

position

External area,
flameproof

fittings

Separation from

oxidizing agents

Stay away from
organic matter,

acids

Acid-resistant

strapping

Non-conductive
flooring,
thermal

protection

e Chemical Safety Data Sheet (SDS): Provides manufacturer-specific SDS for all listed

dangerous goods, including:



o Hazard Signs (Part 2)
o Handling/Preservation Instructions (Section 7)
o Exposure Control (Section 8)
e Storage layout map: Shows hazmat containment areas (e.g., oxidizers isolated from

flammables), ventilation points, emergency exits, and leak containment areas.

3. Safety mitigation measures

Preventive control

e Structural:

o Firewall between hazmat classes (2-hour rating)
o Secondary sealing for liquids/corrosive substances (110% capacity)

o Explosion-proof lighting/electrical installations in flammable areas

o Automatic gas detection with alarm (H,S, Cl,, O, deficiency)
o Strict no-smoking policy, controlled access system

o Daily leak inspection, bonding/grounding transfer equipment

Emergency Response

o Spill control: Use specialized spill kits (absorbents, neutralizers) at 30m intervals

e Fire Suppression: Foam flood systems for Class 3 liquids and CO, for electrical hazards

e Ventilation: 12 ACH (air change per hour) forced ventilation with fail-safe design

¢ Training: Quarterly exercises with the Hong Kong Food and Service Department and on-

site trained A&E teams (24/7).

4. Quantitative Risk Assessment (QRA) Considerations

4.1. Confirmation of Storage Capacity

The proposed 4-storey temporary dangerous goods (DG) godown (total area: 3,295m?) will
adhere to Cap. 295G Dangerous Goods Ordinance and NFPA/OSHA standards. Conservative

storage limits are structured as follows:



Parameter

Total
Storage

Cap

Class-
Specific
Caps

Floor-wise

Limits

Specification

<300 tonnes (mixed DG)

- Class 2: <10 tonnes (G/F only)
- Class 3: €150 tonnes

- Class 4-5: <200 tonnes

- Class 6-8: <180 tonnes

- Class 9: <5 tonnes (lithium batteries)

G/F: 748m? (All classes)
1F-3F: <80% of G/F capacity (Excludes
Class 2-3)

Critical Safeguards:

Remarks

Subject to proportional allocation per
class; reduces to £240 tonnes if

storing Class 2 gases

Aligns with fire load zoning

requirements

Enforces vertical segregation of high-

risk materials

e Class 2 gases stored exclusively on G/F with cylinder restraints & >5m clearance from

ignition sources.

e Class 5 (oxidizers) physically segregated from Class 4 (flammable solids) via fire-rated

partitions.

e Lithium batteries (Class 9) dispersed <1 tonne/floor with thermal monitoring.

4.2. Quantitative Risk Assessment (QRA) Framework

Scope Alignment with DEP Concerns

The QRA will model risk exposure to:

e Sheung Shui Wa Shan Upper Section (Residential, ~1.2km NW)

o Logistics companies (500m SE)

e Fanling Bypass Western Section (Future development, 800m SW)



Consequence Modeling Scenarios

Scenario DG Involved Impact Radius Analysis Mitigation in Model
Catastrophic Chlorine Toxic gas plume dispersion Water curtain barrier +
cylinder rupture (Class 2.3) toward Wa Shan 10m containment dyke
Pool fi Gasoline Thermal radiation impacton  Foam deluge system
ool fire
(Class 3) logistics sites activation < 3 mins

Groundwater contamination  Neutralization protocol +

Sulfuric acid spill Class 8 ) _ )

risk to Fanling Bypass HDPE-lined sumps
Key QRA Parameters
Category Data Source/Value Application

HK Observatory 2020-2024 data ) ) ]
Meteorology N ) o Gas dispersion modeling
(Prevailing NE winds, 85% humidity)

Population Density  LandsD: Sheung Shui (12,000+ residents)  Societal risk (F-N curve)
Infrastructure Fanling Bypass Phase 1 blueprint (2030) Future vulnerability mapping

Risk Threshold Individual Risk: 1x10~%/year HK Risk Guidelines Annex 4

4.3. Integration of Storage Design with QRA

¢ Capacity-Driven Risk Controls:

o Class 3 storage capped at 150 tonnes (vs. NFPA 30 limit of 300 tonnes) to reduce
pool fire consequences.

o Class 2.3 (toxic gases) limited to £200kg on G/F — below threshold for major
accident hazard per Cap. 295G Schedule 3.

e Structural Mitigations in QRA:

o G/F containment systems (110% bund capacity) modeled to reduce acid spill
migration by 90%.
o Negative-pressure ventilation (Class 6 storage) cuts toxic release probability by

65% in dispersion models.



Technical

Specifications




Water Curtain Barrier

Parameter

Flow Rate

Nozzle Type

Coverage Height

Activation

Water Source

Function:

Specification

50 L/min per linear meter

Full-cone fine mist (droplet size: 50-200um)

8m (above dyke)

Standard

NFPA 15

HKFSD CPDG 2021

Cap. 295G Sch. 5

OSHA 1910.119

Automatic (gas sensors at 5% IDLH) + Manual

Dedicated firewater tank (>2hr reserve)

e Adsorbs/neutralizes water-soluble gases (e.g., Cl, > HCI + HOCI).

e Reduces gas plume drift by 60-70% (DNV PHAST v11.0 modeling).

10m Containment Dyke

Parameter

Dimensions

Capacity

Lining Material

Slope

Function:

Specification

Height: 1.5m; Base width: 6m

110% of largest single containment volume

HDPE 2mm geomembrane + chemical-resistant concrete

1:10 toward sump

e Confines liquid spills and prevents groundwater contamination.

e Channels gas releases toward water curtain for treatment.

NFPA 22

Standard

EPA SpCC Rule

Cap. 295G Sch. 2

HKBD GN 6/2022

BS EN 1997-1



Integration with QRA for Chlorine (Class 2.3)
Risk Reduction Mechanism

QRA Inputs/Outputs

Risk
Scenario Without Barrier With Barrier
Reduction
1.8km toward Wa
Toxic Zone (IDLH) 350m 81% |
Shan
Population 8,000 residents )
120 onsite personnel 98.5%
Exposure affected
. ) ) ) Negligible (pH-monitored
Groundwater Risk High (Fanling aquifer) 100% |

sump)

Modeling Basis: Chlorine release rate 2kg/s for 180s (catastrophic cylinder failure), NE wind

5m/s, humidity 80%.
Hong Kong Regulatory Compliance

e Fire Services Department (HKFSD):

o Dyke design complies with FSD Circular No. 3/2018 (Containment for DG).
o Water curtain coverage satisfies FSD Code of Practice 2011 §8.2 (gas mitigation).

¢ EPD Requirements:

o HDPE lining prevents soil contamination (Cap. 354W Waste Disposal Ordinance).
o Neutralized effluent pH 6-9 before discharge (WPCO Technical Memorandum).

¢ Buildings Department:

o Dyke structural load <50kN/m? (BD GN 2017).
Operational Protocols

1. Testing:

o Weekly water curtain functional test (15 mins).
o Dyke integrity inspection every 14 days.
2. Maintenance:

o Nozzle cleaning/month (prevent clogging by particulates).



o Geomembrane scan/annually (electrical leak detection).

3. Emergency Response:

o Evacuate downwind areas if gas sensors detect >20ppm Cl,.

o Neutralize contained acid (HCI) with 10% NaOH solution.

Limitations & Mitigations

Risk Mitigation Measure

High winds (>15m/s)  Supplemental vapor suppressant (e.g., F-500 encapsulator)

Power failure Dual UPS backups + diesel pump (NFPA 110)

Simultaneous leaks Zoned isolation valves (automated shutoff)

Foam deluge system activation < 3 mins

System Design Standards

Parameter Specification

Response Time <180 seconds (alarm-to-full-coverage)
Foam Type 3% AFFF (Aqueous Film-Forming Foam)
Discharge Density 8.1 L/min-m? (for gasoline)

Coverage Area 100% storage & handling zones

Foam concentrate: >2,000L

Water/Foam Reserve
Firewater: 260,000L

Compliance Standard

HKFSD CPDG 2023 §7.2

NFPA 11 Chapter 4

NFPA 11 Table 5.2.5

HKFSD FS 2011: Annex B

Cap. 95B Regulation 15

Key Feature: Triple-redundant "Detect-Confirm-Discharge" control logic to prevent false

activation.

<3-Minute Activation Protocol

Ultra-Fast Fire Detection



Device Technical Parameters

Response Time

IR/UV Flame Detectors Dual-spectrum scanning (false alarm <0.001%) <10 sec

Linear Heat Detection Cable Along tank roofs (alarm at 68°C)

VESDA Aspirating Smoke Det.  Sensitivity: 0.005% obs/m

Hydraulic Optimization

<15 sec

<5 sec

¢ Piping Network: Ring main (DN200) + stainless steel nozzles (K-factor>11.2)

e Pump Configuration:

o Main: Electric centrifugal pump (4,500 L/min @10bar)

o Backup: Diesel-driven pump (NFPA 20) + pneumatic pressurization unit

e Freeze Protection: Not required in Hong Kong (dry pre-action optional)

Quantitative Risk Assessment (QRA) Integration

Fire Scenario Modeling

Scenario Without Foam System

Gasoline tank rupture fire Thermal radius: 350m

Logistics site damage risk ~ 98% (>37.5 kW/m?)

Business interruption >30 days

Modeling basis:

e 10,000L gasoline spill, 5-min ignition delay
e Weather: SSE wind 2m/s, 70% humidity
e Software: DNV PHAST RISK v9.0

Hong Kong Compliance

(1) HKFSD Requirements

With <3-min Foam

Thermal radius: 50m

12% (<12.5 kW/m?)

<5 days

Risk Reduction

86%

88%

83%



e Acceptance Test (FSD Circular 5/2021):

o Live-fire test with heptane pool fire (2100m?), system must control flames (<1m
height) within 17515 seconds.

e Monthly functional test: Valve opening time <25 sec.

(2) EPD Requirements

e Foam wastewater containment: Impermeable sump (capacity > total foam + water volume)

e Fluoride treatment: AFFF effluent <15ppm (WPCO) - activated carbon filtration

Operational Regime

Activity Frequency Standard

Detector sensitivity test ~ Quarterly BS EN 54-20:2020

Foam proportioning test  Biannually 3.04£0.3% mix ratio (NFPA 11)
Full system test Annually Activation time <170 sec
Foam replacement Every 8 years Biodegradable (OECD 301B)

Contingency: If activation fails, automatic switch to:

e CO, backup system (Class B fires)

e External FSD hydrant interface
Sensitive Receptor Protection

e Thermal Shielding: 4m fire/explosion walls (k<0.5 W/m-K) on N/E facades
¢ Ember Control: Roof-mounted spark arrestors (mesh <3mm, AS 3959)

¢ Evacuation: Coordinated use of Ng Tung River floodway for emergency egress

This system reduces gasoline fire escalation risk to 1x10~7/year (ALARP level). Final QRA will include

HKFSD certification (Form FSI-007).

Engineered for compliance with: Cap. 95B, NFPA 11, HKFSD FS 2011, and WPCO effluent standards.

Neutralization protocol + HDPE-lined sumps



System Design Standards

Component Specification Compliance Standard

Sump Capacity 110% largest tank volume + 20% rainfall EPD GN 6/2022

. . 2mm HDPE geomembrane (seam-
Lining Material ASTM D6392
welded)

Neutralization _ ) )
10% Sodium Hydroxide (NaOH) solution OSHA 1910.120 App B

Agent

_ WPCO TM Effluent
pH Control Range 6.0-8.5 (before discharge)

Standards

Reaction Time <15 minutes (full neutralization) EPA 40 CFR 264.193
Neutralization Protocol
Critical Equipment
Equipment Function Redundancy

PTFE-coated pH sensors  Continuous monitoring (0—-14 pH range) Dual sensors + manual test

Dosing pumps Inject 10% NaOH at 50L/min 2+1 backup (NFPA 110)
Polypropylene mixers Ensure reagent-contact (RPM >120) Explosion-proof motors
Sludge separation tank Settle metal hydroxides (e.g., Fe3*) HDPE-lined

HDPE Sump Specifications

Parameter Requirement Verification Method
Leak Integrity <1x107"? cm/sec permeability ASTM E1745 helium testing
Chemical ASTM G154 UV/chemical

. Resist 98% H,S04, 30% HCI, 50% NaOH
Resistance test



Parameter Requirement Verification Method

. Concrete anchor trench + geotextile
Anchoring System hi HK BD Code 2017
cushion

Slope 1:100 toward collection pit BS EN 1997-1

Note: Sumps include leak detection interstitial layer (alarm at 5mm liquid accumulation).

QRA Integration for Sulfuric Acid Spills

. . . With Risk
Scenario Unmitigated Risk L. .
Neutralization+Sump Reduction
Groundwater High (Fanling Bypass Negligible (monitored
- . 99%
Contamination aquifer) pH)
Soil Remediation Cost HKD 8-12 million HKD 0.5 million 94%
. ) ) WPCO-compliant
Ecological Impact Ng Tung River pollution ] 100% |
discharge
Modeling Basis:

e 1,500L 98% H,S0O, spill
e Neutralization response: <8 minutes (from detection)

e Software: PHAST RISK v9.0 + MODFLOW (groundwater transport)

Hong Kong Compliance

(1) Environmental Protection Department (EPD)

e Effluent pH 6-8.5 before discharge (WPCO Technical Memorandum)
¢ Sludge handled as chemical waste (Cap. 354C) — licensed collector (e.g., Chevalier)

e Annual integrity certification (1SO 14001 audit)

(2) Fire Services Department (HKFSD)

e Sumps sized for firewater + spill volume (FSD Circular 3/2018)

e NaOH storage <500L (exempt from DG license, Cap. 295G Schedule 1)

(3) Buildings Department



e Sump walls designed for hydrostatic load (BD GN 2019)
e HDPE welding certification (AWS D1.3)

Operational & Maintenance Protocol

Activity Frequency Record

pH sensor calibration Weekly Traceable to SCATS

NaOH concentration test  Monthly Titration (ASTM E70)

Sump lining inspection Quarterly Eddy current test report

Full-system live drill Annually Video log + EPD/FSD witness

Contingency Measures:

o Spill overflow: Activate portable berms + acid-absorbent boom
e Power failure: Gravity-fed NaOH backup tank

e Sensor failure: Manual dosing via chart (pH vs. NaOH volume)

Environmental Safeguards for Fanling Bypass

¢ Real-time monitoring: Groundwater wells (4x) with pH/conductivity loggers
e Contingency trench: 50m HDPE-lined diversion channel to emergency sump

¢ Sludge recycling: Metal hydroxides recovered by T-PARK (sludge—>cement)

This system reduces acid spill risks to ALARP levels (groundwater impact probability <1x1077/year).

Submit sludge disposal records to EPD quarterly.

Compliant with: WPCO, Cap. 354C, HKFSD CPDG, and ISO 14001 requirements.



	Appendix III
	Response to the comments from DEP 30-7-2025


