
Annex B 

EIA Report on Emissions Control Project at the Castle Peak Power Station “B” Units 
 

Summary of Project Proponent’s Responses to Information Requested by Members of EIA Subcommittee at/after  
the 95th EIA Subcommittee Meeting on 5 September 2006 

 
 
No. Information Requested CAPCO’s Response 
1.  Procurement strategy of 

different materials for the 
retrofitted operations, 
including coal and limestone 
and other reagents. 
 
 

Coal Procurement 
 
CAPCO has a coal procurement strategy in place to ensure competitive and reliable supply of environmentally acceptable coal. 
Coal supply is typically arranged with a long lead-time, and can be a mix of long term and spot purchase contracts.  Our long 
term contracts vary in term lengths from 1 to 5 years.  Our strategy is proven and has allowed us to manage our coal supply 
effectively, securing economical supply and at the same time, is focused on competitive coal quality to minimize the emissions 
impact from our coal fired power plants. 
 
Our Castle Peak Power Station was designed for a typical coal quality available in the international export coal market.  We 
have sourced coal from many countries over the past 25 years, typically from Australia, Indonesia, China, and also from far 
away places like South Africa, Russia, and South America.   
  
Over the last few years, we have shifted to burn a high proportion of lower calorific-value (LCV) coals, which are sourced 
mainly from Indonesia.  One of the characteristics of LCV coals is their low ash content.  As the supply source of LCV coal is 
limited, we are not certain that the supply of LCV coal will be adequate over the next 25 years.  Our Emissions Control Project 
is designed to handle the typical international export coal quality, as with the original boiler design.  Designing for the most 
widely available coal quality will ensure coal supply adequacy will not be a concern during the next 25 years of operation.   
 
Our coal sulphur license limit is 1% maximum.  After the Emissions Control Project is in place, CAPCO will continue to 
competitively procure coal that complies with the current license sulphur and ash limits. 
 
Limestone Procurement and Gypsum Disposal 
 
A consultant was engaged by CAPCO to review both the regional limestone and the gypsum market, to understand the overall 
market dynamics, along with technical and quality considerations related to limestone and gypsum handling for the design of 
our Emissions Control Project.  The study also involved discussions with potential gypsum outlets to consider their quality 
requirements and understanding of limestone quality impacts. 
 
For limestone supply, the study found that there are available limestone sources of acceptable quality from Northwest 
Guangdong and Philippines.  In general, the Philippines sources are better and more consistent in quality.  In addition, 
supply availability from Philippines is more adequate in the longer term than supply from the local region. 
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No. Information Requested CAPCO’s Response 
More consistent and better quality limestone minimizes the chance of producing low-grade gypsum.  With the quality and 
supply adequacy consideration, supply from Philippines would be likely and the project will need to be designed to have the 
flexibility to handle import by larger ocean going vessels. 

 
In addition to our supply of limestone which may require ocean going vessels, gypsum takers will also need the flexibilities to 
deliver gypsum to South East Asia countries.  We expect to export gypsum to the Guangdong region of Mainland China and 
also South East Asia.  With many additional FGD projects planned in China over the near future, the regional supply demand 
picture may be uncertain in the longer term.  Having facilities for ocean going vessels will ensure that gypsum disposal and 
limestone supply can be adequately arranged and not limit FGD operations over the next 25 years. 
 
The ship sizes expected to be used will be 5,000 to 10,000 DWT for ocean going vessels to South East Asia.  For marine 
transportation into the Guangdong region, smaller vessel size between 500 to 3,000 DWT can be used.  To accommodate the 
offloading and onloading of these vessels an additional berthing facility is required, allowing our power station to have access 
to adequate supply of limestone and disposal of gypsum throughout the remaining operating life of the power plant.   
 
For the supply of limestone, our requirement is relatively small, around 170,000 tonnes per year.  We will assess long and 
short-term supplies as required to meet our operation needs. 
 
For gypsum, we will target to engage with a reputable multinational gypsum offtaker that has greater flexibilities to handle 
most of our gypsum production on a long term basis.  Spot arrangements may be needed from time to time to handle 
production peaks and variations.  The gypsum market is well established and gypsum is supplied for plasterboard production 
and also the making of cement.   
 
Other Reagent 
Urea is used for the operation of Selective Catalytic Converter.  It is an internationally traded market commodity, normally 
used for fertiliser supply.  Supply could be from China, South East Asia and other established internationally suppliers. 
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No. Information Requested CAPCO’s Response 
2.  Flue Gas Desulphurization 

Wastewater Treatment 
System (FGD WTS) 
• Quality of influents 

(including estimated 
level of arsenic and 
mercury in the influents) 

• Process descriptions 
• Sludge composition (and 

definition of moisture 
and others) 

Quality of Influents 
 
In order to meet anticipated Hong Kong effluent limits for Chemical Oxygen Demand (COD), metals and total nitrogen, the 
FGD wastewater must be treated prior to discharge.  The treatment of FGD wastewater is a stage-wise process: removal of 
heavy metals by chemical precipitation followed by the removal of COD / Biochemical Oxygen Demand (BOD), and nitrogen 
by biological processes.  
 
CAPCO is committed in complying with all the applicable Station Discharge Licenses.  Conservative values are used for the 
design of the wastewater treatment system.  The definitive quality of influents will be subject to many factors including the 
final design of the FGD process, limestone quality, etc.  In general, the influents will be slightly acidic and typically contain 
about 2% total suspended solids (TSS) and some trace amounts of metals.  The concentration of heavy metals like arsenic and 
mercury are expected to vary up to several part-per-million (ppm).  We anticipate lower concentrations of influent quality for 
the majority of the operating time. 
 
The technology proposed for treating the effluent will be of a standard industrial design and will be required to demonstrate 
that it is capable of meeting the stipulated levels in the license.  The levels of these substances in the discharge are controlled 
under the Water Pollution Control Ordinance (WPCO) and will be the subject of regulation by the EPD.   

 
Process Descriptions 
 
The process of the FGD wastewater treatment system is described in the following paragraphs.  Design optimization will be 
undertaken with the input from vendor in the tendering stage and in the detailed engineering stage. 
 
Typical technology for the reduction of suspended solids, phosphate and metals concentration in FGD wastewater is 
precipitation of soluble metals and filtration. Precipitation is achieved through the addition of lime to precipitate the metals as 
the insoluble metals hydroxide.  A second precipitation step is anticipated using the addition of sulfide to precipitate the 
metals as insoluble sulfides. 
 
The process for removal of total nitrogen to the concentrations required in the Hong Kong effluent standards is a biological 
treatment system consisting of biological denitrification of nitrate to nitrogen gas in the first stage. The second stage is an 
aerobic reactor for the removal of Biochemical Oxygen Demand (BOD), Chemical Oxygen Demand (COD) and biological 
nitrification of ammonia to nitrate. 
 
The sludge from the metals precipitation and biological clarifiers is transferred to the thickener.  Thickened sludge pumps 
pump sludge to a filter press for sludge dewatering. 
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Sludge Composition 
 
The typical chemical composition of sludge from the FGD Wastewater Treatment System is shown in Table 1.  One of the key 
operating optimization objectives is to minimize the influent total suspended solids to the wastewater treatment system, which 
would result in a lower quantity of sludge arising.  This could be accomplished by normally taking FGD waste water from the 
vacuum filter filtrate at a lower suspended solids concentration (e.g. 0.5%) than the 2.0% TSS concentration presented above. 
This reduces the amount of sludge requiring disposal.   
 

Table 1 – Typical Chemical Composition of Sludge 
 Constituents Content, % 

Calcium Sulphate 30 - 40 
Calcium Sulphite 0.5 – 1.5 
Calcium Carbonate 3 - 8 
Inerts 10 - 20 
Fly ash 4 - 8 
Moisture and others 45 - 55 

 
The term “others“ in “moisture and others” refer primarily to metals which are insoluble and precipitated in the FGD 
wastewater treatment plant processes.  It is anticipated that the typical chemical composition of sludge would have 44-54% 
moisture and approximately 2-3% precipitated metals. 
 
The final composition of the sludge arising from the treatment of wastewater is a function of a number of variables, such as the 
detailed design of FGD system and of the wastewater treatment methods, the use or otherwise of sludge dewatering aids such 
as polymers and the chemical composition of limestone, coal and other materials.  As stated in the EIA Report, the FGD 
wastewater treatment process is undergoing design optimization to minimize the amount of sludge generated from the 
treatment process.  Other disposal options such as off-take by the limestone supplier or gypsum off-taker for the production 
of building materials are being investigated to further reduce the amount of sludge requiring disposal. 
 
If landfill disposal is found to be necessary, prior to being accepted for disposal at the strategic landfills, the sludge will be 
tested to assess its compliance against the landfill acceptance criteria stipulated by the EPD in the Design, Build and Operate 
(DBO) contract for the landfill to be utilized.  It is anticipated that by virtue of its expected alkalinity the sludge will meet the 
acceptance criteria; however, should the sludge fail to meet these criteria, pre-treatment will be required and it will be 
CAPCO’s responsibility to undertake such treatment before the material can be disposed at the landfill.   
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3.  Quality of Gypsum Commercial Grade Gypsum 

CAPCO / CLP use the following gypsum specifications (Table 2) for the design of the FGD system.  Commercial grade 
gypsum could be recycled with plasterboard and cement manufacture as well in other cement related product manufacture. 
 

Table 2 – Commercial Grade Gypsum Specifications 
 

Gypsum Specification 
(Free water, dried at 43.3°C, percent - lowest possible free water under 10.0 percent by weight).  
The following percent and ppm values are based on dry weight basis. 

 
Parameter Min. Max. Reference Method 
CaSO4.2H2O, percent 95 -  
Combined water, 250°C, 
percent* 

19.8 - ASTM C471 

CaSO3.½  H2O, percent - 0.5 TGA 
CaO, percent* 31 33 EDTA 
SO3, percent* 44 - ASTM C471 
SiO2, percent - 1.0 AA Method for Oxides 
R2O3, percent (includes all 
metals 
Including Fe, Al, etc) 

- 3.5 AA Method for Oxides 

Fe2O3, percent - 0.15 AA Method for Oxides 
Na, ppm - 75 AA Method for Water 

Solubles 
K, ppm - 75 AA Method for Water 

Solubles 
Mg, ppm - 60 AA Method for Water 

Solubles 
Cl, ppm - 100 Mercurimetric Titration 
Total water soluble salts, ppm - 600 Total cations and anions 

which are soluble 
pH 6.0 8.0 [USG METHOD] 

 
Fly ash, percent - 1.0 [USG METHOD] 
Mean particle size, micron 20 75 Sedigraph 5000D plus 

sieve analysis (or 
equivalent method) 

Fisher or Blaine surface 
area, sq cm/g 

- 3500 Fisher Sub-sieve Sizer 

*Combined water, CaO and SO3 are based on minimum 95 percent limestone purity. 
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Lower Grade Gypsum 
 
Lower-grade gypsum has similar chemical constituents as commercial-grade gypsum.  It has a lower calcium sulphate 
content, and a higher chloride, and moisture content than commercial-grade gypsum.  Typical composition of commercial 
grade and lower grade gypsum products from FGD systems are shown in Table 3. 
 

Table 3 – Typical Composition of Commercial and Lower Grade Gypsum 
 

Constituent Commercial Grade Lower Grade 
CaSO4.2H2O (Gypsum Purity)  95% by wt. or more. <95% by wt. 
Chloride 100 ppm by wt. or less >100 ppm by wt. 
Moisture content after 
filtration 

10% by wt. or less >10%by wt. 

 
The lower grade gypsum could be used in cement manufacture.  Cement manufacture could accept a wider range of gypsum 
quality than plasterboard manufacture.  For example, for cement manufacture, the typical calcium sulphate content 
(CaSO4.2H2O) requirement is higher than 60%, moisture and other constituent compositions are not critical.  It can also be 
used in making concrete aggregate where the gypsum purity and moisture content are not critical. In many cases it can also be 
mixed with a better quality gypsum either from natural source or from an FGD system and used in plasterboard manufacture.  
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