HONG KONG CHEMICAL WASTE TREATMENT FACILITIES

ENVIRONMENTAL IMPACT ASSESSMENT
HAZARD ASSESSMENT

EXECUTIVE SUMMARY

Enviropace Limited




0
HONG KONG CHEMICAL WASTE TREATMENT FACILITIES
a
ENVIRONMENTAL IMPACT ASSESSMENT/HAZARD ASSESSMENT
a
EXECUTIVE SUMMARY
0




The Hong Kong Government recently published a Waste Disposal Plan which highlights the
magnitude of the problems associated with managing the collection and disposal of nearly
88,000 tonnes of wastes generated in Hong Kong every day. A percentage of these wastes
contains toxic or hazardous compounds. These wastes arise as by-products of various
industrial manufacturing and maritime activities. Many wastes are produced by smail
factories operating in multi-storey industrial buildings. Factory owners generally do not have
the space, waste management experience or financial incentive to treat their chemical
wastes. The common practice is to discharge wastes info sewers and surface water drains,
and coastaland harbourwofers. This practice poses serious danger to public heatth as well
as damage to sewage freo’rrﬁen'r planis and the environment,

The Government has reacted 1o the problem of chemical waste disposai by announcing
plans to infroduce comprehensive regulatory conirols under the Waste Disposal Ordinance
onthe s’rorcxge, frectment, fransport and disposal of these wasfes. To enable the chemical
waste disposal strategy 10 be Implemented and 1o enable industry 10 comply with the
legislative controls of the Waste Disposal Ordinance, the Government clearly needs 1o
establish appropriate chemical waste freatment/disposal facilities.

In Novernber, 1990 the Government contracted for the design, construction and operation
of Government-owned Chemical Waste Treatment Facilifies (CWTF), o be located on Tsing
Yilsland, Hong Kong. The contractor is Enviropace Ltd, a subsidiary of Waste Management
ln‘férncn‘ionoi inc. (70%). China international Trust and Investment Corporation Heng Kong
(Holdings) Lid. (20%). and Kin Ching Besser Lid tTO%).

This Environmental impact Assessment and Hazard Assessment (EIA/HA) has been prepcred
as part ofthe design phase of the CWTF in Hong Kong. The purpose of this EIA/HA isto update
the earlier, planning phase Environmental Review and Initial Risk Assessment reports on the
CWTF(ERL 1987),in orderto address specific aspects of Enviropace’s conceptuai designthat
may differ from the design assumptions in the previous reports. This EIA/HA will be followed
by an Emergency Response Plan, to be prepared when the detail éngineering is compieted.

The previous environmental and hazard reporis concluded that the proposed Tsing Yi lsland
site was suitable for the project and thai the CWTF was likely to result in minimal adverse
impact onthe local environment, whilst the provision ofthe CWTF would result in considerable
environmental benefits fo Hong Kong as a whole,




2.0 CHEMICAL WASTE PROGRAMME IN HONG KONG

The Waste Disposai Plan (EPD, 1989) classifies about 0.3% (or 280 tonnes per day) of the wastes
fromthe 20,000 industrial and commercial establishments in Hong Kong as chemical wastes
with toxic and hazardous characteristics. Whilst this is a small volume relative to the total
wastes in Hong Kong, the chemicals are such that this group of wastes requires special

consideration’

The chemical wastes arise as by-products of various industrial processes employed by many
of Hong Kong's export-oriented manufacturers. Thisis particularly the case for the electronic
and metal product industries and metalfinishing activities, Non-manufacturingindustries also
produce chemical wastes, mainly as residues from the storage of matetials and from
damaged or unwanted products. Another major source of chemical waste arises fromthe
shipping industry. Under the International Convention for the Prevention of Pollution from
Ships (or the MARPOL Convention), ships are required to install equipment 10 contain
chemicalwastesincluding oily substancesthat would otherwise be discharged dilrecﬂyto the
sea. These wastes must be off-loaded and disposed of in an environmentally acceptable
manner.

Present waste disposal practices as described above pose serious environmental, engineer-
ing and public heatth risks and ied the Govermment to examine a range of chemical waste
disposci options. The Government concluded that the preferred strategy would involve @
combination of recovery and re-use; chemical detoxification; physical, chemical and
bioclogicalireaiment; thermaidestruction; stabilization of the residues of thess processes; and
disposal of these innocuous residues in a landfill,

These processes comprise the Chemical Waste Treatment Facilities that the Government
contracted Enviropace to implement. The CWTF will offer major environmental and socio-
economic benefits to the local community and the surrounding environment.



3.0 SITE DESCRIPTION

The CWTF site is located on the south-east side of Tsing Yi lsiand, at the southern most part of
Rambler Channel and northwest of Hong Kong Isiand and Victoria Harbour. The site was

chosen as the best location for the CWTF following a detailed site selection study. The site was
chosen for the following reqsons: '

ét.
¢ it was near the heart of marine transport activities;
o it had reasonably good access to the major industrial zones;
» it had good access o land and maritime transportation;
s the site had already been formed and would be available immediately: and
o the site was located sufficiently far away from residential areas.

The site is boundedto Thé southwest by vacant land which is reserved for future infrastructure h
projects. The vacantland separatesthe sitefromthe China Resources Oil Depot. Tothe north
is the Outboard Marine Asia Limited facility and Rambier Channel, and to the northwest
along Tsing Yi Road are Tien Chu Ve-Tsin Chemicals and Dow Chemicals (HK) Lid. The oid
Cottle Quaranting Station Jeﬂy is part of the site and is expected to be renovated to receive
bulk wastes from barges and other vessels.

The northeastern sector of Tsing Yilsland is largely residential with almost all the residents living
in high-rise fower blocks. These two residential estates are more than 1 kmfrom the CWTF site,
viz: Mayfair Gardens and Cheung Ching Estate. The total residential population of Tsing Yi _
Island is about 190,000. Many of the residents commute to Hong Kong for work.

- A number of proposed developments have been suggested for Tsing Yi Islkand. The most

significant include a Technical Institute and the Container Terminal 9 (CT9)/Southeast Tsing
Yi (SETY) project, which would involve relocation of several major industries, reclamation of
140 ha of sea and the development of a major Container Terminal.




4.0 DESCRIPTION OF THE PROJECT

The CWTF will be an integrated facility capable of handiing virtually any type of chemical
waste. Processes to be installed at the plant include: '

 high temperature incineration of organic wastes, coupled with energy recovery;

¢ separation of oils from water and biological treatment of organically contaminated
wastewaters; _ :

e physical-chemicaitreatment ofinorganic aguecus wastes, including oxidation freduc-
tion reactions. neutralisation of acids and alkalis and pfecipi‘ro’rion of toxic metails;

e special and final freatment of various wastewaters by evaporation and catalytic
oxidation, coupled with water recovery PO*"WW*ER);

o recoveary of metal and possibly etchant materials from the waste by-products of
electronics industries; and '

o stabilisation of sludges and CWTF process residues containing toxic constituents that
might otherwise leach in a landfil environment., The residues.include ‘wastewater
freatment sludge filter cake and incinerator bottom and fly ash.

The Government requires that the CWTF be able to treat a wide range of wastes, afthough
not all can be known at this time. Because of the possibllity of receiving wastes in addition
to those included in the Contract categories, the CWTF has been designed for flexibility and
adaptability in both storage and treatment, Therefore, three of the CWT_F processes have
greater versatility than their conventional alternatives: rotary kiln incineration, stabilisation,
and the PO*"WW*ER aqueous freatment process. The rotary kiln can accept most organics,
including sclids and containers that are not anticipated. PO*"WW®ER can freat a very broad

range of chemical characteristics simultaneously and still remnove contaminants to very low

levels. Stabilisation can immobilise toxic metal substances in waste sludges and residues of
the other processes by mixing the residues with appropriate reagents, so that all solid
materials leaving the CWITF are innocuous. The flexibility in each of these systerns will allow
the CWTF to handle the range of waste streams required by the Government.

The foliowing chart presents a surmmary of the quantities of wastes that the CWTF has been
designed to receive.



Approximate Quantities of Chemical
Wastes to be Treated at the CWTF

Wastes and Treatment Approximate

Process . Quanfities
(tpa)

Organic Wcsfes for Incineration ]4,650

Inorganic Wastes for Physical/Chemical Treatment | 69.500

Agquecus Organic Wastes for
Biological and Special Treatment _ 13,650

Totai 97.800

The facility will produce cleaned gases that will be discharged through the incinerator stack,
treated water effluent that will be discharged to the foul sewer and stabilised solid materials

that will be disposed of in landfilis.

A comprehensive environmental management and moniforing programme will be imple-
mented at the CWTF to ensure that the potential environmental impacts are minimised. All
wastes received at the CWTF will be logged cmdﬁ, wheré appropriate, sampled to ailow
tracking through the plant and to ensure delivery to the correct storage and processing unit.
Alr emissions from the incinercfor, liquid effiluents to the foul sewer, and groundwater at the
site will all be monitered throughout the operating life of the Facilities. All sampling and
analyses will be ccrriéd out according to U.S. EPA methods. information from the monitoring

~ programme will be available to the Government and assessed to ensure that the environ-

mental management procedures are maintained, A preventive malntenance programme
and an emergency response plan will be implemented throughout the CWTF.

Enviropace will implement a system of containerisation, collection and laboratory testing for
the wastes throughout Hong Kong that will be treated at the CWTF. Containers will be

provided on the premises where wastes are generc_fed, and periodically collected and
replaced by Enviropace.,

Enviropace will also provide equipment and trained personnel for emergency response to
chemical accidents throughout Hong Kong.




The CWTF at Tsing Yi Iskand has already been the subject of environmental and hazard
assessrments (ERL 1987). The major conclusions of the assessments were as follows:

o thelocation of the CWTF is appropriate under the planning strategy for Tsing Yi Island;

o the CWAF willprovide a much needed facility for the safe freatment and disposal of the
increasing quantities of chemical waste being generated in Hong Kong:

o the CWTF will reduce present risks to public health and safety, and prevent future
deterioration in water quality from wastes by reducing present improper disposal
practices;

o there are no significant effects on amenity for Tsing Yi residents; and

o approximately 70-100jobs will be generated by the CWTF oncefitis operational. (Infact
the eventual number of jobs to be generated by the CWTF is now estimated at 375.)

The main purpose of the EIA/HA is to address those aspects of the Enviropace conceptual
designthat may differfromthe generaiplanforthe CWTF that was assessed before. Thefocus
of the EIA/HA has been on aseries of key issues which were the subject of a Key Issues Report
prepared when the Enviropace design was accepted by the Government, The Key Issues
Report identified air incinerator emissions, road traffic and visual impacts as the main
environmentalissues requiringfurther detailed consideration, together with risks and hazards.
Cther issues such as solid and liquid waste disposal, noise and socic-economics are also
addressed in the present environmental assessment, but because of the reduced potential
for environmental impact, the approach has been to reconfirm, where appropriate, the
resufts presented 'by ERL (1987). The Key Issues Report is included in the EIA as Appendix A.
The earlier envirohmenfol and hazardous assessments are available from the Government.

The following is a summary of the potential environmental impacts and hazards associated
with the CWTF which have been determined in the EIA and HA.

ENVIRONMENTAL IMPACTS AND MONIT]ORING

AIR

Alr emissions from the CWTF incinerator were identified as the most important of the Key Issues
to be studied in detailin the EIA/HA, Computer modelling of the dispersion of pollutants was
cared out o determine the concentrations of pollutants at the locations of all possible
recepiors at all elevations in the surrounding envircnment of the CWTF site.



.

The model assumed that the incinerator would continuously emit poliutants at the maximum
rate allowed by the Contract. In practice, however, emissions will be much lower than this
most of the time. Also the model predicts the highest poilutant levels that would occurunder -
worst case meteorologic conditions. In redlity, however, wind directions and atrnospheric
stability conditions are always changing. Therefore, pollutants at any paricular location will,

.on most occasions, not be as concentrated as those assumed in the assessment,

¥
Assuming these worst case operating and meteorciogical conditions, Incinerator emissions

predicted will be well within the Hong Kong air quality objectives and maximum individual
cancer risk standards. This is shown very clearly for four poliutant species in Table A below.
Also, a review of the limited air quality data that are available indicates that the cumulative
impact of the CWTF on the existing ambient air quality is likely to be negligible.

Meonitoring will include an assessment of both incinerator stack emissions and ambient air
quality. Key parameters at the incinerator stack will be monitored continuously to ensure
proper combustion and they are cutlined in Table B below. Ambient air guaiity will be
measured every six months at three. locations. Further details about this program are
presented in Table 12 of the ElA report,

TABLE A

COMPARISCN OF PREDICTED CONCENTRATIONS FOR
CRITERIA POLLUTANTS AT MAYFAIR GARDENS AND DOW CHEMICAL

Mayfair Gardens Dow Chemical

Sulphur Dioxide 1 hour 800 40 75 40 400
- 24hour 350 8 15 30 50
Annual 80 0.6 1.5 1.5 4

Nitrogen Dioxicle 1 hour 300 27 50 27 270
24 hour 180 5 10 20 33

Annual 80 0.4 1.0 1.0 2.7

Carbon Monoxide 1 hour 30,000 8 15 8 80
Particulates L 24 hour 260 0.8 1.5 3 5
Annual 80 0.1 0.2 0.2 0.4
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Stack Gas Components

_Chlorine and compounds (as Cl,)
Fluorine and compounds (as HP)

TABLEB
INCINERATOR STACK MONITORING PROGRAM

Particulates

Hydrogen sulphide
Carbon monoxide
Acidity (as Sulphuric acid)

Sulphur dioxide

Oxides of nitrogen (as NO,))
Hydrogen chioride
Hydrogen fluoride
Hydrogen bromide

Total phosphorus (as P)

Toxic Metais 1
(including mercury, cadmium,

antimony and their compounds)

Toxic Metals 11

(including lead, copper, arsenic,

. nickel, chromium and their

compounds
Total hydrocarbons
Dioxins/Furans

" PCDD and PCDF

Smoke/Steam

R R

Once/fweek
Oncefweek
Once/week®
Once/week
Continuous®

Twice/week on start-up
Once/week on normal
operation

Twice/day on start-up
Once/day on normal
operation

Same as SO,
Same as SO,
Once/month
Once/month
Once/month
Once/week

Oncefweek

Continuous
Once/month

Continuous

i

Notes: (1) Oncefdayif buming F compounds specificaly,
) Lnkedto CO, measurement to calculate combaustion efficlency.

Source:  Confract Document (1990), Table SD12(a), and Pending Addenda.



The CWTFincineratorwill be operated with an auromatic ermergency interock and shutdown
system. This sy§'re_m will ensure an orderly transition to safe conditions during a process upset
or mechanical equipment malfunction. In the event of a serious incinerator upset, all waste
feed will autormnatically stop. Even in a complete power loss to the CWIF, the incinerator
functions will only decay very slowly while auxiliary power is restored to the system.

Dust genero‘rg;d during construction will potentially cause a short-term, localised, nuisance,
but the overall environmental impact will be negligible. The potfential for dust during
operationis very low. The plant has been designed so that raw materials and incinerator ash
are handled in an enclosed environment. Specific procedures have been devised to ensure
that the impact from handling these materials will be nedligible. No ongoing monitoring
program is envisaged.

Five sources of fugitive emissions were identified but none was consider'ed likelyto leadto any
significant impact. Product storage and handling facllities have been designed so that
fugitive emissions will be vented to either a gas scrubber, a carbon absorption system, the
incinerator, or an auxiliary boiler. The design features of the CWTF and the very low boienﬂcl
for impact means that no specific management or monitoring programme Is planned.

WATER

Effluent from the CWTF freafment process will meet very sirict limits on pollutant concentra-
tions. This water will be diécharged to the foul sewer, in accordance with the Contract, The
multiple processes for treating liquids ot CWTF, both conventional ond special, produce a
high degree of confidence that the broad range of wastes can be safely managed.

A comprehensive management and monitoring programme will be implemented and is
outlined in Table C below. Continuous automatic monitoring of pH, temperature and flow
rate will be brovided in order fo give immediate warning of any significant change in the
composition ofthe effluent. Arange of physical and chemical parameters willlbe monitored
each shift.




—

L )

TAB

MONITORING PROGRAMME FOR TREATED EFFLUENT

pH Continuous
Flow rate ~ Continuous
Temperature Continuous
'S“L'Jspended solids Ecach Shiffom
Cyanide (CNY) Each Shift®
Metals

(Ag. As, Ba, Cd, Cr, Cu, Hg, Pb, NI, Zn,

B. Mn, Fe, Sn) Each Shift™»
Total Nitrogen (Kjeldahl) Each Shift™
Sulphide 89 . o Each Shiff®
Sulphate (SO Each Shiff®.
Total Residual Chlorine Each Shift?
Phenol : Each Shift?
Grease and Oil Each Shifth
Phosphate Each Shiff™m
Detergents Each Shiff™
COD (€D ' Each Shift
Polychlorinated biphenyls Weekly

Notes: (1) The find effluent is sampled auvtomaticaly each how and a compostte sample Is prepared from these howrly samples.

Souwrce;  Contract Document (19903, Table SD12(b) and Pending Addenda.
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Other potential sources of water pollutants are: accidental spillages, water run-off from the
plant site or contaminated groundwater. The CWTF design and operations include safe-
guards for ail of these.

The current design provides for safety checks and valves which greatly reduce the likelihcod
of accidentat spills, for exarmple from a pipe connection at the MARPOL wastes jetty. If aspill
were fo occur, volumes would be small and the area affected would be minimised with the
deployment of booms and skimmers,

The entire surface of the CWTF is seqled. Storage and process areas dre bunded and
protected with secondary containment. If necessary, rainwater runcff from these areas will

~ temporarily be contained, so that effluent discharged from the CWTF operations can first be

evaluated and then treated as needed before it is released.

The Emergency Response Plan will detalithe proceduresto be observed inthe event of aspill.
Further, the CWITF plans to implement a groundwater monitoring programme for early
detection of possible contamination caused by CWTF activities. Details of the soil and
groundwater monitoring programmes are presented in Table 18 of the EIA. To determine site
conditions prior fo CWTF operations, five boreholes with wells will be installed and samples of
scil and groundwater will be extracied and analysed. If the results indicate significant
contamination. itis recommended thai EPD initiate a detailed environmental audit. EPD may
also consider installing other wells offsite to determine groundwater flows in the areaq,

It Is concluded thatthe CWTF has planned to take important steps to minimize the impact its
facility will have on any groundwater or sea water,

L TE DI

All wastes and process residues at the CWTF will be detfoxified, chemically stabilised and
physically immobilzed so that the materials are environmentally benign. The stabilised
materials will undergo sampling and analysis. Only those materials which pass the analytical
test and are proven innocuous will be sent off-site for final disposal in a landfill. This will more
than comply with all the regulations governing the CWIF residuals. Details of the chemical
species 1o be analyzed in these materials are presented in Table 19 of the EIA. There is little
impact these wastes could have on the environment,

¢
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HUMAN OR SQOCIAL

TRAFFIC:

The volume of construction traffic is insignificant in terms of general traffic conditions;
therefore, it poses only minimai environmental impact as queuing might occur on the main
road. Likewise, the impact of waste collection traffic flows are uniikely fo be very significant.
installatiorrof signal controls will not be necessary for traffic to ingress and egress the site,

The present scheduling arrangements for collection vehicles necessitate operations during
peak rush hour traffic. This will cause delays, reduce the efficiency of collections and possibly -
present an increased risk in the event of traffic accidents, for purposes of environmental
control and emergency response. These impacts are not likely to be significant.

Night time collections might alleviate these conditions: however daytime collections cannot
be avoided due to the large number of waste generators in Hong Kong.

NOISE:
Noise associated with construction or operations is unlikely fo have any significant impact on
resldential areas on Tsing Yi. All activities are designed to meet the noise control ordinance.

VISUAL:

The CWTF will be visible from the harbour and from Hong Kong Island, but will not be a
prominent visualfeature. An appropriate colour scheme will be chosen to mitigate the visual
impact of the facilities,

SOCIC-ECONOMICS: . 7 _ _
The socio-economic impact of this facility can only be viewed as positive. A cleaner
environment, employment generation and the possibility of aitracting increased foreign
investment in manufacturing, storage and shipping are allimportant socialbenefits which the
CWITF is expected to provide

-12-



5.2 HAZARD ASSESSMENT AND MITIGATION

A Hazard Assessment was prepared priorto detailed desi‘gn of the faciiity in order to identify
any part of the proposed bpercn‘ions needing to be addressed in the detailed design with
regard to the risks posed, The risks quantified are specifically those of fatailty fo people
outside the CWTF site s a result of acute exposure to an accidental release to the
atmosphere of hazardous materiail.

The Hazard Assessment addresses the operations intended to be carried out on the site, with
their associated plant and equipment, and transport to the faciiity of waste matericls and

‘reagents for use in the treatment processes. Also Included is the risk arising from a major fire

in stored packaged waste, The HA considers potential hazards due to safety management
and treatment process facilities, in addition to those intrinsic to the materiais, storage and
processes.

The risks thus calcuiated were compared with the Interim Risk Guidelines laid down by the
Government of Hong Kong. While the proposed CWTF will not have iarge enough inventories
of hazardous substances for if to be classified as a Potentially Hazardous Installation,
concerns about the potential offsite risks to the public and the environment are considered
sufficiently significant for the EPD to apply the Guidelings.

The Interim Risk Guidelines for Hong Kong are numerical measures of individual risk and
societalrisk. The criterion applied to the CWTF isthatthe risk of fatality to an individual outside
the boundary of the CWTF shall not exceed a probability of one in 100,000 per year (103/yr).
Similarly the risk of fatality to a group of individuals outside the boundary of the CWTF shall not
exceed the probability of one in 1,000 per individual. (That is, one in a million for a group of
1,000; one in 100,000 for a group of 100; and so on.)

There are several components of a full quantitative risk assessment.

o [dentification of Hozards
All of the hazardous materials involved are classified and the properties that make
them hozordous are evaluated. The many ways in which these materials might be
released to the environment are considered. Some of these ways can be the result of
a complex chain of events. For the CWITF, potential hazards.occurring from transpor-

tation. storage, handling and preparing for freatment, as well as from the treatment
processes, were ali considered.

-13-
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e Frequency Estimation _
The likelihood that any of the hazardous materials could be released duriﬁg normal
cperations or as a resuit of an accident is determined. Hisforical data are generally
used to estimate the frequency or probability of any particuiar event. These data are
available fromthe operating experience of many similar activities worldwide. The most.
representative data are those for events which have occurred in Hong Kong. Due
consid';roﬁon has been given to these local data. '

¢ Conseguence Analysis
The consequences of each of the many hypothetical events are evaluated. Models
predict the area affected by a release, taking into the account the location and
component of the CWTF operation that is involved, the circumstances of the release,
and the probabiiifies of the various weather conditions in Hong Kong. The effects of
various potential hazards are calculatedstatisiically, taking inte account the chemistry
of the hazardous materials and whether the release might result in a foxic cloud, a
flarmmable cloud. thermal radiation, or an explosion.

o Risk Assessment
The risks of the many hypothetical events are computed from the resuits of the

foregoing studies. These computations fake into accounf the known heatth impacts
of exposure under the conditions modeled, at the various distances from the CWTF
where individuals and populations might be located. The results evaluated are then
compdred with the Interim Risk Guidelines.

Enviropace was found to have given much atfention to on-site safety and risk minimization..
That is, the philosophy of designing in safety fromthe start resulfed in very low risks for all CWTF
operations. tisnoted, however, that more than 98% of the fotalrisk associated with the CWTF
derives from the use of chlorine and sulphur dioxide to process certain waste chemicals,
These two reagents are toxic gases that are liquified and stored in 'pressurized containers.
Chlorine is commonly used in municipal waste treatment systermns worldwide but its use in
Hong Kong is being discouraged for the future.

The CWTF site operations using the common level of design and operation, normally
consistent with low hazard plants, would not strictly meet the numericalinterim Risk Guidelines
for either individuat or Societal Risk. As stated above, thisis a calculated result of the use as
recagents of moderate amounts of chlorine and smaller amounts of sulphur dioxide, However,
with Enviropace applying best englneering methods and using management systems
consistent with best éurrenfguideiines and modern standardsin i‘he industry, the CWIF could
reduce both individual and societal risk. Individual risk could possibly be reduced to a point
meetingthe InterimRisk Guidelines at the plant gate, by afactor of approximately 2. Societal
risk, which is a funciion of the affected population, would only exbeed the Interim Risk
Gui_delines under certain conditions, and then by less than a half order of magnitude.
-14-



Theintroduction of up to 1500 additional people nearto the site duetothe SETY development
will alter the societal risk situation. Individual risk would not be altered; this should still be
acceptabie since risks beyond the site boundary areless than 10%/yr. However,the Societal
Risk which previously just exceeded the Interim Guideline would now sﬁbsfcnﬁally exceed it

Significant risk reduction could be achievableinthe fransport of chiorine and sulphur dioxide
using one ofitwo marine transfer optlons. The justification for such modification wouid be the
reduction in societal risk, as individud! risk from transport activities is small.

If chlorine and sulphur dioxide were eliminated from the site, then the CWTF would meet the
Interim Risk Guidelines with ease, bothin terms of individual and societatlrisk. Removal ofthese
two reagents was investigated as a mitigation measure. There are two processes which use
chiorine in the CWTF, one for reacting cyanide wastes and the other for recycling materials

used in printed circult board manufacturing. Other processes can be used that do not
employ chiorine.,

The substitution of sutphur dioxide In the CWTF process for reducing chromiumis also possible.
Some minor usage of sulphur dioxide may still be required for the effective tfreatment of some

wastes or for laboratory use, but this would involve a much lower quantity than originaily
planned.

The risk contours computed for the CWIF, with and without the use of Cl, and SO,. are shown
in Figures A and B, respectively.
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FIGURE A: CONTOURS OF INDIVIDUAL RISK FOR ALL ACTIVITIES ON CWTF SITE
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FIGURE B: CONTOURS OF INDIVIDUAL RISK FOR ALL ACTIVITIES ON CWTE SITE EXCLUDING,
CHLORINE AND SULPHUR DIOXIDE '
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7.0 PROJECT STATUS

In sumnnary, assuming Cl, and SO, were removed, the CWIF site would meet the inferim Risk
Guidelines for both individual and societal risk wh‘hod‘r any difficulty.. Additionally, the
transport risks for these two gases would also be removed, although these risks were not
estimated to be significant. No other aspects of the CWTF operations posed a significant risk
to members of the public. The mitigation of Cl, and SO, risks require changes to some of the
CWITF process units. These changes would involve additional costs. but the changes wouid
not introdute other chemical reagents or processes-’rhéf carry any significant risks.

6.0 CONCLUSIONS

The management of waste represents one of the most pressing environmental problems
confronting the Hong Kong community. The EIA/HA concludes that there are significant
environmental benefits associated with the CWTF, Toxic and hazardous materials that are
presently discharged directly Into sewers, open drains and coastal or harbour waters will be
detoxified, destroyed or otherwise treated, and then stabilised for disposal. The Government
has established strict poliution controlregulafions that apply to allihese activities ai the CWTF.

The processes and management proposed by Enviropace, andthe environmentally protec-
five mitigation measures that are built into the CWTF design, are among the most advanced
in ihe world. The potential environmental impacts and hazards associated with the
construction and operation of the CWTF can be managed without causing any long term,
detrimentai effects on the environment and without subjecting people in the vicinity to any

significant risks.

Based on the resulfs of the EIA and HA studies, it was determined that the use of chlorine and
sulphur dioxide as process reagents would be eliminated from the CWIF.  Alternative
processeswill be employed that mitigate the potential risks associated with these substances.
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