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For information

The Chemical Waste Treatment Centre

Environmental Monitoring

Purpose

This paper gives a summary of the environmental monitoring carried out at the Chemical Waste Treatment Centre.

Introduction

2.
The Chemical Waste Treatment Centre (CWTC) has been in operation since 1993. The design capacity of the CWTC is 100,000 tonnes per year of chemical waste, with the aim of serving the small and medium enterprises located in multi-storey buildings throughout Hong Kong.  The management and operation of the facilities is contracted to Enviropace Ltd.

3.
The main activities of the CWTC are chemical waste collection, waste profile analysis and chemical waste treatment.  The three main treatment processes are oil/water-separation, physical/chemical treatment and incineration. The various types of chemical waste treated include acids, alkalis, spent etchants, metal solutions, solvents, waste oil, cyanide, pesticide and other toxic compounds.  
4.
The various activities of the CWTC are regularly monitored and this includes environmental monitoring of the incinerator stack emissions, the wastewater discharges, the stabilised residues, the ambient air, and the ground water.  Close monitoring ensures that operations are environmentally safe and meet the contract requirements.  Occupational health and hygiene monitoring programmes are carried out every four months throughout the plant.  These programmes ensure levels of noise and air pollutants do not exceed the occupational exposure limits and enable any appropriate action for the reduction of adverse levels.  Regular environmental performance reports of the CWTC consisting of effluent, stabilised residue and stack-gas emission data are submitted to the Kwai Tsing District Council every quarter and are also published at the website of the Environmental Protection Department (EPD).

Environmental Monitoring

Stack gas
5.
Flue emissions from the incinerator system are continuously monitored by a continuous emission monitoring system (CEM) to ensure that emissions are at all times within the control limit and air pollutant removal processes are properly functioning.  Real time monitoring data are transferred to the plant’s distributed control system and the EPD via telemetry.  The incinerator is equipped with an automatic waste feed cut off system.  In the event of any upset or automatic detection of any exceedence of the control limits measured by the CEM, the waste feed will be stopped automatically.  The measured parameters include combustion efficiency, carbon monoxide (Table 2), total hydrocarbon (Table 3), nitrogen oxides, hydrogen chloride and sulphur dioxide. The CEM is calibrated every two weeks using specialty gases. 

6.
In addition, sampling of the incinerator emissions is carried out weekly or monthly for a range of pollutants such as acids, chlorine and fluorine compounds, sulphur dioxide, particulates, heavy metals and dioxins. 

Dioxins in the stack gas
7.
The dioxins in the stack gas are measured following the detailed procedures described in USEPA Method 23.  Gaseous and particulate dioxins are isokinetically withdrawn from the stack gas and collected in a multi component sampling train consisting of a sample probe, nozzle, dioxins resin absorbent trap, glass fibre filter, condenser and glass collection components and impingers.  Prior to assembly, all glassware and solutions are checked for their integrity and quality and all associated equipment are properly calibrated.  A surrogate recovery standard of dioxins is spiked into the resin as part of the quality control check.  A leak test is performed before and after sampling.  

8.
A total of 12 different sampling locations are measured each for a period of 15 minutes at 4 different access points around the stack.  Thus the total sampling time is over 3 hours.  During sampling, the isokinetic flow rate is adjusted for optimal flow within 90-110%.  The probe exit temperature and filter holder system is maintained at 120 0C +/- 14 0C during sampling.

9.
Following sampling, the probe, nozzle and glass collection components are rinsed with solvents.  The dioxins are then extracted from the sampling train solvent rinses, resin and filter paper by soxhlet extraction over a period of 16 hours and separated by high resolution gas chromatography and measured by mass spectrometry.   Any abnormality in the isokinetic flow rate, leakage, coloration of the chemicals will lead to samples being invalidated. 

10.
The emission limit for dioxins is 0.1 ng I-TEQ/m3, which is amongst the most stringent standards in the world.  Over the past 2 years, monitoring results show that the dioxin level in the flue gas of CWTC has been kept below the 0.1 ng I-TEQ/m3 limit with an average value of 0.0081 ng I-TEQ/m3  for 2000 and 0.0075 ng I-TEQ/m3 for 2001 (Table 1).

Operational control to minimise dioxins
11.
To ensure proper control of dioxins, the following is exercised on incinerator operations:

· Rotary kiln operates at about 1000 0C to disintegrate dioxins
· Secondary chamber operates at about 1100 - 1200 0C to disintegrate dioxins
· Efficient function of air scrubbing system to remove hydrochloric acid from the glue gas in order to prevent re-formation of dioxins
· Flue gas quenched abruptly to below 2000C to prevent re-formation of dioxins
· Two activated carbon injection systems operating in parallel with alarms to remove residual dioxins, if any, in the flue gas
· Daily manual checking of carbon injection system

· Fabric filter system to capture ash

Ambient air
12.
Ambient air monitoring is carried out half yearly at locations near the CWTC (Cheung Ching Estate) and on the rooftop of the CWTC’s building.  The measured pollutants include particulates, sulphur dioxide, nitrogen dioxide, volatile organic compounds and polychlorinated biphenyls.  For dioxins, the monitoring is carried out at Cheung Ching Estate on a monthly basis since 1999.

Dioxins in the ambient air
13.
The dioxins in the ambient air are measured following the procedure given in the USEPA method T09.  A high volume sampler equipped with a quartz fibre filter and polyurethane foam (PUF) adsorbent is used.  About 300 m3 of air is drawn through the sampler in a 24 hour period.  The flow rate measurement of the sampler is calibrated before each field measurement.  After sampling the PUF and filter are analysed. Analytical procedures based on high resolution gas chromatography- high resolution mass spectrometry are used in the analysis of the sample.

14.
Monitoring results in the past two years show that the average dioxin levels in the ambient air close to the CWTC are in the range of 0.053 to 0.069 pg I-TEQ/m3 which are within the normal range found in other parts of HK.

Effluent
15.
Multiple processes are employed inside the CWTC to treat all liquid streams.  Monitoring of pH, temperature and flow rate coupled with laboratory sample analysis of each batch of wastewater prior to discharge to sewers are conducted.  Batch discharge ensures all parameters are met.

Groundwater
16.
Quarterly groundwater monitoring are conducted at five different locations around the CWTC in order to ensure that the CWTC is properly operated and maintained to avoid groundwater contamination.  The monitored parameters include metals, total cyanide, volatile organic carbons, total petroleum hydrocarbon and polychlorinated biphenyls. 

Solid waste
17.
All solid residues at the CWTC are made inert and physically immobilised/stabilised before they are disposed of.  Samples of each batch of stabilised material undergo and pass leaching tests before being sent to a landfill for final disposal.
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Table 1

Dioxin levels in stack gas of the

Chemical Waste Treatment Centre in 2001

Emission Limit – 0.1 I-TEQ ng/m3
	
	Concentration (I-TEQ ng/m3)

	January
	0.0199

	February
	0.0114

	March
	note

	April
	0.0041 & 0.0055

	May
	0.0067

	June
	0.0043

	July
	0.0130

	August
	0.0033

	September
	0.0172

	October
	note

	November
	0.0005 & 0.0007

	December
	0.0039



Note: Sample was voided before testing as sample might have been contaminated.  The result of the repeat sample was reported in the following month.

Table 2

Carbon monoxide levels in stack gas of the

Chemical Waste Treatment Centre in 2001

Emission Limit -- 150 mg/m3
	
	Concentration (mg/m3)

	January
	5.3

	February
	5.4

	March
	7.1

	April
	5.7

	May
	4.9

	June
	2.9

	July
	8.5

	August
	4.6

	September
	5.4

	October
	1.9

	November
	2.9

	December
	2.5


Table 3

Total hydrocarbons in stack gas of the

Chemical Waste Treatment Centre in 2001

Emission Limit – 35 mg/m3
	
	Concentration (mg/m3)

	January
	0.4

	February
	0.7

	March
	0.7

	April
	0.5

	May
	0.7

	June
	1.2

	July
	1.1

	August
	0.5

	September
	1.4 

	October
	1.0

	November
	1.1

	December
	0.9
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