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Clinical Waste Control Scheme
Dioxin Emissions

Introduction

At the Joint Health Services/Environmental Affairs Panel meeting on 14
December 1999 Members requested additional information on a number of issue
related to dioxin emissions. This paper sets out the Administration’s response to

those requests.

Assessment of Dioxin Emissions in Hong Kong

2. The study covers the following main tasks —

- To review the ambient dioxin monitoring data and advise the

likely significant sources of dioxin in Hong Kong.

- To review the existing emission data, health assessment studies of
Hong Kong’s waste facilities and to assess whether the local
community is being exposed to a dangerous level of dioxin

generated from the existing waste management facilities.

- To advise on the dioxin monitoring requirements.



- To review and advise on both the short-term and long-term health
impacts of dioxin emission from the existing and planned
incineration facilities for municipal solid waste, sewage sludge,

animal carcasses, clinical waste and chemical waste.

- To advise on the control mechanism on dioxin emission to be set

for the planned incineration facilities.

- To audit the dioxin emission control mechanism of the CWTC,
taking into consideration that clinical waste will be co-incinerated

with chemical waste at the CWTC in the future.

- To advise on the limit of exposure of the public to emissions of
dioxins from all the significant sources identified. Also to advise
on the risk as well as the appropriate contingency and emergency
response measure in the event of any mal-operation leading to

release of significantly quantities of dioxin.

3. We have engaged Dr. Gev Eduljee to conduct the study. Dr Eduljee is
an acknowledged authority on dioxins and has conducted several studies for the
UK regulatory authorities and the European Commission. His extensive
experience in waste management studies relating to incineration facilities for
municipal waste, hazardous waste and clinical waste is particularly relevant to
Hong Kong. Dr. Eduljee’s CV s at Annex A. The study brief covering terms and

scope of the dioxin assessment study is at Annex B.



Review of Assessment of Dioxin Emissions Study

4, Another renowned international expert, Professor Christoffer Rappe,
has been invited to review the study conducted by Dr. Eduljee. Professor Rappe
has provided expert advice to a number of governments and international
organisations. Professor Rappe’s CV is at Annex C. The study brief covering the

terms and scope of the dioxin review is at Annex D.

Cost of Study and Review

5. The appointment of Dr Eduljee for the Dioxin Assessment study is at a
lump sum fee of HK$471,500. The honorarium for Professor Rappe to review Dr
Gev Eduljee’s work will be made on a time charge basis subject to a ceiling of
HK$230,000.

Schedule of Meetings to be held

6. We expect the dioxin study and its review to be completed in February
2000. We intend to publish the reports of both Dr. Eduljee and Professor Rappe.
We will invite Dr. Eduljee and Professor Rappe to attend a series of meetings to
discuss their findings. We intend to consult Legislative Council Members, the
Advisory Council on the Environment (ACE), and District Councils. We also
plan to hold a public forum where green groups and other interested members of

the public can exchange views on the dioxin issues.



7. It is our intention that this exercise take place in about a week’s time in
March 2000. We have started to examine the logistical arrangements, but need to
wait until District Council meetings dates are arranged before we can finalise our
programme. If necessary, we will suggest special meetings of the bodies

concerned.

Quantity of PVC in Clinical Waste in Hong Kong

8. According to the surveys conducted by the Hospital Authority in
October 1999 and January 2000, the estimated quantity of PVC in Clinical Waste
in HA Hospitals and Institutions is around 3% by weight of the total clinical waste
generated per day. No survey has been conducted for private hospitals which we
understand the situation should be similar. Department of Health has advised that
it has little, if any, equipment that contains PVC Member will wish to compare
these facts with the Greenpeace’s claim that most of our medical waste contains
PVC.

Report on two incidents where dioxin emissions at the Chemical Waste
Treatment Centre exceeded the contract limit

0. The report is at Annex E.

Meeting with Greenpeace

10. A meeting had been arranged with Greenpeace on 28 December 1999
to discuss issues relating to clinical waste. Unfortunately, illness prevented

Greenpeace’s representative from attending the meeting as arranged. Greenpeace



postponed the meeting to 4 January 2000 and the meeting noted the following

points:

- The incineration technology adopted by the CWTC could comply
with the world-wide acceptable stringent emission standards.
However, Greenpeace maintained their mission of “zero dioxin

emission”.

- Greenpeace considered that if existing hospitals were to install
their clinical waste treatment facilities, the cost could be less than

that for a regional treatment facility.

- Alternative technologies were not risk free and/or toxic emission

free.

- Greenpeace appreciated the volume reduction of clinical waste as

a result of the segregation practice adopted by Hospital Authority.

Environment and Food Bureau
January 2000
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Professional assignments:
(ctd)

Expert to the Italian authorities after Seveso, 1976.

Member of the Organizing Committee of the Royal Swedish
Academy of Sciences Dioxin Meeting, Stockholm 1977.

Member of the Organizing Commirtee for American Chemi-
cal Society Dioxin Meetings 1979, 1982, 1983 and 1985.
Member of the Organizing Comminee for DIOXIN '80, '82,
'84, '85, '86, '87, '88, '89, '90 ‘91, '92, '93, '94, '95, '96
'97, '98, and '99.

Member of Peer Review Board of US EPA documents for

polychlorinated dibenzofurans (Cincinnati, 1980 and 1986)
and polychlorinated dioxins (Cincinnati, 1983).

Invited Jecturer to NIEHS symposium on PCB fires in
Helsinki, 1983.

- Invited expert by the Italian authorities to review scientific

reports from Seveso in Milan in 1984.

Invited author to WHO IPCS Environmental Heaith Criteria
Document on PCDDs and PCDFs 1985.

Invited expert to guide the French government about the
PCB fire in Reims, 1985.

Temporary adviser at WHO consultation on PCDDs/PCDFs
in buman milk, Bilthoven, Holland, 1985.

Temporary adviser at WHO consultation on risk evaluation
of PCB fires, Helsinki, 1985 and 1986.

Invited keynote speaker at DIOXIN '86 in Fukuoka, Japan,
1986.

Temporary adviser at WHO consultation on PCDDs/PCDFs
in breast milk, Copenhagen 1986, 1987 and 1988.

Organizer for the WHO interlaboratory calibration study
on PCDDs, PCDFs and PCRBs in human milk (1986, 1987).

Temporary adviser at WHO during consultation on PCDDs/
PCDFs in municipal incinerators in Naples, Italy, 1986.

Invited expert by WHO for planning epidemiological smdies
on health effects of Dioxin exposure, Geneva 1986 and
Bayreuth 1990. :

Invited expert by the government of New Zeeland, 1987.
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Professiopal assignments: Author and member on the working group for the

(ctd)

WHO/IPCS environmental health criteria documents on
PCDDs and PCDFs, London 1987.

Temporary adviser for WHO for the assessment of
health risks in infant associated with exposure o PCB,
PCDDs and PCDFs in breast milk, Abano Terme,
Italy, 1987.

Member of the panel for the evaluation of dioxins collected
by the Nordic Council, Vattholma, Sweden, 1987, and
Almarestiket, Stockholm, Sweden, 199S.

Chairman of DIOXIN '88 in Umea 1988.

Invited expert by Canadian authorities to gnide about the
PCB fire cutside Montreal, 1988.

Member of the Expert Panel evaluating environmental
research in Demmark, Capenhagen, 1989.

Invited expert to an EC meeting on the analyses of
cow’s milk, Brussels 1990.

Invited keynote speaker at DIOXIN 'S0 in Bayreurh,
Germany 1950.

Member of the Swedish delegation of chemists to sudy
eavironmental problems in Estonia, 1990.

Invited keynote speaker at the dioxin formation during the
combustion seminar in Kyoto, Japan, 1991.

Orpanizer of Source session and invited speaker at
DIOIXIN '91 in Research Triangle Park, NC, USA.

Invited lectuxcr at DIOXON '92 in Tampere, Finland.

Invited speaker at the Third Global Chlor-Alkali Symposmm
in Monte Carlo, Monaco, 1992.

Invited expert by the Federal German Authoriries ar

‘the Dioxin hearing in Berlin in 1992.

Invited expert for the formation of dioxin during comb
by the Minister of Health in Luxembourg, 1992-93.
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Invited organizer and spesker of the EU dioxin workshop in
Como, ltaly, 1993

Expert for the Commission of European Commmnity (CEC),
1994, 1995.

Invited expert to the Chemical Inspectorate's workshop on
Chlorine, Stockholm, 1994.

Invited expert to the SETAC workshop on Chlorine, Alliston,
Ontarito, Canada, 1994.

Invited keynote lecturer at DIOXIN '94 in Kyoto, Japan.

Invited expert by the EPA Ireland in 1994.

. Invited panel member of [EHR review panel on US EPA

Dioxin Draft Document, Washington D.C., 1994-1995.

Invited papel member of AET review panel on dioxin forma-
tion during pulp bleaching with "chlorine dioxide anly” in
Montreal, Canada, 1995.

Invied expert to the dioxin formation by the Government of
Taiwan, 1995.

Invited expert of dioxin formation during incineration of
wastes by the US Conference of Mayers, Washington, 1995.

Invited expert to US EPA workshop an Dioxins in
Washington, D.C. and in Chevy Chase, MD, 1996.

Invited expert to ICPS Meeting on brominated dioxins
and dibenzofurans in Hannover, Germany. 1996

Invited author and expert and vice chairman at the IARC
Monograph meeting on PCDDs and PCDFs in Lyon, 1997.

~ Received the Royal Skytteanska price 1997.

- -~ Invited author to WHO meeting on PCDDs and PCDFs in

-2

Geneva 1998.

The 1999 armmal price of the Environmental Chemistry
Division of the Italian Chemical Society.

'Doctoral theses supervisor: 12 in Organic Chemistry,
16 in Environmental Chemistry.
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. Member of the Editorial Board in the following
scientific journals:
Chemosphere
American Journal of Industrial Medicine
Toxicological and Environmental Chemistry
Fresenius Journal of Environmenta] Chemistry



Annex D
SPECIAL CONDITION OF CONTRACT

Provision of Services for
Review of Dioxin Emissions in Hong Kong

Background

The waste management system in Hong Kong has long been relying on landfill as
the ultimate disposal means. With the current waste intake rate at the landfills of about
16,000 tonnes per day and the rising trend of waste growth, the existing landfills will likely
be exhausted by 2015 and Hong Kong will be running out of land for waste disposal. If we
do nothing to reverse this trend, we will need to find about 860 hectares of land for new
landfills within the next 20 years. Finding suitable sites for the new landfills is very
difficult given the many competing demands for the very limited land resources in Hong
Kong. To overcome this problem, the Government of the Hong Kong Special
Administration (HKSAR) issued a Waste Reduction Framework Plan (WRFP) in 1998.
Among other recommendations on waste avoidance, minimization and recycling initiatives,
the WRFP recommended the use of incineration as a bulk waste reduction means for
municipal solid waste.

2. Apart from municipal solid waste, incineration is also recommended by the
Sludge Treatment and Disposal Strategy Study as the most appropriate means of disposing
the vast quantity of sewage sludge generated in Hong Kong. The infectious nature of
animal carcasses has rendered the existing landfill disposal arrangement undesirable and
there is plan to develop an animal cremator to cremate all the carcasses.

3. Recently, public concern was aroused by the dioxin incidences originated from the
contamination of dairy products in Belgium, followed by the disclosure of two occasions
where the Chemical Waste Treatment Centre (CWTC) failed to meet its dioxin emission
standard of 0.1 ng/m® during its monthly flue gas monitoring programme. Whilst the
exceedence of dioxin emission was only for a short period of time and the level of
exceedence was very low (less than 0.5 ng/m®), these incidences have attracted much public
criticism on the potential health impacts caused by incineration.

4, In view of the above, it is considered necessary for the Government of HKSAR to
provide some positive assurance to the public that the CWTC and any other dioxin sources,
including the planned incinerators, will not pose any threat to the public health. As the
formation and health impacts of dioxins are still under extensive investigation, it is
advisable to invite the world’s most renowned experts to assess Hong Kong dioxin baseline
conditions and provide an unbiased view on the health impacts caused by dioxin emission
from our waste management system. It is proposed to engage a consultant (hereafter called
“Consultant™) with in-depth knowledge on the dioxin issues, the Hong Kong environment
and the waste management system adopted in Hong Kong to undertake the assessment work.
To ensure the Consultant’s findings are not biased, it is also proposed to submit the
Consultant’s findings and recommendations (in the form of a comprehensive report) to an
international dioxin expert (hereafter called “Expert”), for an independent review. The
recommendations of the Expert, together with the Consultant’s Report, will then be
considered by the HKSAR Government and made known to the public.



Objectives

5. The Expert will be appointed to offer the Services with the following key
objectives:

i.  Advise on the formation, source and health impacts of dioxins;

ii. Evaluate and assess the health impact of any known dioxin sources in Hong
Kong;

iii. Evaluate and assess the potential health impact of the planned incineration
facilities resulting from their dioxin emissions; and

iv. Advise on dioxin control measures and their impacts on the adoption of
incineration as an integral part of Hong Kong’s waste management system.

6. Definition

“Director” The Director of Environmental Protection

“Director’s Representative” The Assistant Director of Environmental Protection
(Waste Facilities)

“Commencement Date” The date appointed by the Director’s Representative

upon receipt of the Expert’s confirmation of
acceptance of the Agreement.

“Term” From the Commencement Date for a period of 3
months and for subsequent periods as may be
mutually agreed.

The Services

7. During the Term, the Expert shall devote his/her time, attention and abilities to the
Director’s Representative as may be necessary for the proper exercise of his/her duties as
specialist advisor to the Government of the HKSAR. The Expert will be given a copy of the
Consultant’s report and any other relevant information for review. Upon completion of the
independent review, the Expert will be required to present his/her review findings in Hong
Kong. The duration of visit to Hong Kong will normally be no more than 4 working days.

8. Without prejudice to the generality of the above, the Services shall consist of an
independent review of the Consultant’s Report and in particular, provide comments on the
following areas:

i.  Significant sources of dioxin in Hong Kong.

ii. Short term and long term health impacts of dioxin emission to the local
community, taking into account the population density of Hong Kong, the
cumulative effect of dioxin emissions from the existing and planned
incineration facilities and other sources identified in item (i) above.

iii. Dioxin monitoring requirements, for ambient monitoring and at point source.



iv. Proposed control mechanism on dioxin emission for the planned incineration
facilities.

v. The audit result of the CWTC.

vi. Exposure limit of the public to emissions of dioxins from individual dioxin
sources.

vii. The risk of mal-operation of any of the significant dioxin sources identified
that would potentially release significant quantities of dioxin.

viii. The proposed contingency and emergency response measure in the event of
significant quantities of dioxin being released from the identified dioxin
sources as a result of its mal-operation.

9. If required by the Director’s Representative, the Expert shall conduct briefing
sessions to present his/her views/comments on the Consultant’s Report or matters essential
for meeting the objectives stated in Section 5. The Expert may be required to attend
briefings to the Advisory Council on the Environment (ACE), Legislative Council (LegCo)
meetings, and public/press conferences to present his/her views on the Consultant’s Report
with particular reference to the health impacts of dioxin emission from the identified dioxin
sources.

10. The tasks identified in Section 8 above are to be completed within 3 weeks after
receipt of the Consultant’s draft Report. The Expert shall submit a report consisting of
his/her comments or recommendations on the Consultant’s draft Report.

11. On appointment and during the currency of this Agreement, the Expert must
declare any interest if it is considered to be in real or apparent conflict with the duties to be
performed. The Expert should not undertake any services, which could give rise to conflict
of interest, except with the prior approval of the Director’s Representative.

Honorarium and Other Payments

12. In consideration of the Services to be rendered under this Agreement, the Expert
will be remunerated directly by the Government of the HKSAR in accordance with the
Schedule of Fees

Termination

13. This Agreement may be terminated by either party giving one week’s notice in
writing.

Responsibility

14. The Expert shall agree to perform the Services with that standard of care, skill
and diligence normally provided by a professional person in the performance of similar
services. The Expert shall understand that the Government of the HKSAR will be relying
upon the accuracy, competence and completeness of the Services provided.



15. In performing the Services under this Agreement, the Expert shall operate as and
have the status of an independent consultant and shall not act as or be an agent or employee
of the Government of the HKSAR.

Confidentialit

16. The Expert shall be obliged, except authorized by his/her duties, at any time
during or after the Term, not to divulge or allow to be divulged to any person any
confidential information relating to the business or affairs of the Government of the
HKSAR or relating to the business or affairs of the Director’s Representative, obtained
from or through the Government of the HKSAR or developed or obtained by
himself/herself in connection with the Services unless -

I.  The information was known to him/her prior to his/her obtaining it from the
Government of the HKSAR;

ii. The information was at the time of disclosure by him/her, already in the
public domain; or

iii. The information was obtained by him/her from a third party who did not
receive it directly or indirectly from the Government of the HKSAR.

17. This Agreement shall be governed by the Laws of the HKSAR.



Annex E

Report on dioxin exceedence at the CWTC

Background

The CWTC contractor is required under the contract to monitor the dioxin level in stack gas
on a monthly basis and the emission standard for dioxin is set at 0.1ng/m3, which is at
present the most stringent standard in the world. There is an enormous factor of safety
between this emission standard and the related safety limit recommended by the World
Health Organization. The dioxin monitoring work is being done by an independent
consultant, Hong Kong Productivity Council. The preparation and sampling of dioxin
usually takes about 24 hours to complete and the laboratory analysis of dioxin samples will
take about 1 week to complete. Formal laboratory report will usually be available in 2 to 3
weeks’ time.

The November 98 Incident

Routine dioxin sampling was taken on 11 November 98 and the laboratory report revealed
that the dioxin level was 0.2142 ng/m3 which exceeded the control limit of 0.1 ng/m3. This
triggered an investigation by EPD and the contractor to examine the possible causes for the
high reading. However, the investigation showed that the waste intake content and all
burning parameters for that day were within the operational requirements and no obvious
cause for the exceedence could be identified. To confirm the performance of the incinerator,
three additional stack samples were taken on 9, 16, 22 December 1998 and the dioxin
results were found to be 0.0355, 0.0063 and 0.0057 ng/m3 respectively, i.e. all were lower
than the control limit. The results showed that the incinerator’s performance was back to
normal.

The result of dioxin monitoring on 20 January 99 was 0.0188 ng/m3 indicating that the
performance of the incinerator was normal.

The February 99 Incident

The incinerator was shut down for general maintenance from 30 January 99 to 8 February
99. Soon after the incinerator had resumed working, a stack gas sample was taken on 12
February 99. Preliminary laboratory results showed that the dioxin emission was 0.4495
ng/m3 which exceeded the control limit of 0.1 ng/m3. Investigation was carried out on 25
February 99 and it was found that the power supply to the activated carbon injection system
was improperly connected after the



overhaul. This fault was immediately corrected and further dioxin samples were taken on
26 February, 5 and 10 March 99. Laboratory results showed that the dioxin levels were
0.0991 ng/m3, 0.0476 ng/m3 and 0.0252 ng/m3 respectively and the operation of the
incinerator was back to normal.

Actions Taken

Subsequent to these two incidents, the following actions have been implemented on top of
the contractual monitoring arrangement:

1. An additional activated carbon injection system has been installed. Both the primary
and secondary systems are running continuously whenever waste is incinerated.

2. The key equipment in controlling dioxin emission is inspected on a shift basis by the
Contractor and on a daily basis by EPD site staff.

3. Starting from October 1999, the ambient air monitoring frequency has been increased
from once every half year to once every month. This is to monitor closely the air quality in
Kwai Tsing district.

4. In the past, the environmental monitoring report for the Kwai Tsing Provisional
District Board (DB) was submitted every six months. The half-yearly report covering the
November 98 incident was submitted in March 99 and the report covering the Feb 99
incident was submitted in September 99 in accordance with the previously agreed
submission schedule. In view of Kwai Tsing Provisional DB’s concern on the dioxin issue,
EPD will increase the reporting frequency to once every three months starting from the
quarter of July to September 1999.

5. EPD has initiated an assessment study on dioxin emissions in Hong Kong, with the
view to identifying any potential health impact of known sources or from other planned
facilities.



