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Abstract 

The objectives of the work are to identify the odour problem caused by the 

large offensive smell facilities such as sewage treatment plants，refuse transfer 

stations, refuse collection points, abattoirs, composing plants and pumping stations; 

and to review the development of deodourization measures and legislation in the 

overseas countries. This is also to compare with the ones in Hong Kong. 

The approach to the problem is by conducting a survey to collect the data. 

Questionnaires have been sent to 59 relevant organisations and authorities of overseas 

countries，and the relevant departments in Hong Kong to gather information on odour 

control and legislation b” them. The main themes of the questionnaire were to: (i) 

identify the odour problem and the seriousness in different facilities; (ii) find out what 

kind of measures are being used for odour control; and (iii) obtain information on the 

legislation related to the control of odour. 

In summary of the study，it was learnt that there are various kind of air 

pollution control equipment (e.g. activated carbon, scrubber，biofilter，and ozone etc.) 

used for the treatment of odorous gases generated from the offensive smell facilities. 

The most commonly used equipment in Hong Kong are activated carbon and 

scrubbers. However, biofilter and ozone are increasingly accepted by many overseas 

countries. Although biofilter has many advantages such as the low running cost and 

high odour removal efficiency，more work is still required to reduce the large surface 

of the biofilter especially for accommodation in the plants of Hong Kong. 



1 Introduction 

There are many large offensive smell facilities, such as sewage treatment 

plants，refuse transfer stations，refuse collection points, abattoirs, composing plants 

and pumping stations in Hong Kong，which generate odorous gases and cause 

nuisance to the public. It was shown in t'、Environmental Hong Kong 1991 that 

complaining about odour problems constituted over 28% of the total air pollution 

cOiaplaint c^ses in Hong Kong in 1991. Although not all of these complaints were 

raised from the large offensive smell facilities, they will highly affect the 

neighbouring residents as they are proximate to each others. 

These facilities are usually located in the densely populated areas. For 

instance the Kennedy Town Abattoir and the Kwai Chung Abattoir are only a few 

hundred meters apart from the residential areas. It is not an adequate separation, 

therefore many complaints against odour nuisance were lodged by the public. The 

odour problem has been long existing and some measures had been adopted to abate 

the odour nuisance. Scrubber had been fixed to the Kennedy Town Abattoir, Another 

odour control equipment such as ozonator has been proposed to install in the new 

abattoir in Sheung Shui. 

Although there are deodourization techniques in literature such as ozonation 

and biofilter, it is not widely used in Hong Kong. There are many kinds of odour 

control equipment which are claimed to have high odour removal efficiency, however 

there has not a complete solution to get rid of the annoyance to the public. Once the 



offensive facility is there and the odorous nuisance is established, it is not easy to 

solve the problem by simply retrofit the facilities with the air pollution control 

equipment. It is because the short distance between the offensive smell facility and 

the residential area and the increasing environmental awareness of the community. In 

addition, the complexity of odours' constituents makes it difficult to be treated by air 

pollution control equipment. Therefore a well planned land uses and proper designed 

odour control system is recommended. And in the following chapters, a probe into the 

nature of the odour is needed. 

The odour problem can be solved in the planning stage. However，many 

existing problems can only be solved by retrospective measures. The method for 

determining or establishing odour nuisance is very controversial. It is because the 

scent of odour by human beings is subjective. This study shows that the odour 

problems can be tackled by either qualitative approach or quantitative approach. The 

qualitative one requires less manpower and straight forward method and without any 

limitation set by the authority but it is veiy subjective in performing the assessment of 

nuisance. Hence in the European countries, it is tiying to adopt the quantitative 

approach policy in abating the odour nuisance. Although it requires sophisticated • 

instrument, accredited laboratory to give reliable measurement of odorous gas，it is 

still worth for giving a clear picture for the authority and the industries to follow 

when designing the air pollution standard. This study will also examine the 

advantages and disavantages of these two approaches and its feasibility of applying in 

Hong Kong. 



2. Backgromid: 

2.1 Odour and its Measurement 

In order to have a general idea of the odorous gases，it is to investigate the 

most commonly known and prevalent odorous gas hydrogen sulfide, H2S. This gas 

normally associated vith domestic wastewater collection, treatment systems and other 

offensive smell facilities. It has a characteristic rotten egg odour，and toxic. 

The condition fading to H2S formation generally favour the production of 

other malodours organic compounds. Investigations of the conditions favouring H2S 

formation can also help to quantify the potential for odour generation from other 

compounds. Thus, solving odour problems can often solve other odour problems 

as well. 

Many of the substances result from the anaerobic decomposition of organic 

matter containing sulfur and nitrogen(USEPA，1985). Inorganic gases produced from 

decomposition of domestic wastewater commonly include hydrogen sulfide, 

ammonia, carbon dioxide and methane，of which only hydrogen sulfide and ammonia 

are malodours. Odour-producing substances include organic vapours such as indoles; 

skatoles，mercaptans and nitrogen-bearing organics，can also be found in other 

offensive smell facilities. 



Many of the odours detected in wastewater collection and treatment systems 

result from the presence of sulfur-bearing compounds. A list of common malodours 

sulfur-bearing compounds is shown in Table 2-1. The lower the molecular weight of a 

compound, the higher the volatility and potential for emission to the atmosphere. 

Substances of large molecular weight are usually not perceptible and are neither 

volatile nor soluble. Mercaptans are commonly found in wastewater and are 

analogous to akohol with 迁 substitution of sulfur for oxygen in the OH radical 

Mercaptans are a reduce of organic sulfur compounds. They are malodorous 

and can contribute to odour problems due to their extremely low threshold odour 

concentration as shown m the table. 

Characteristic Odor Molecular 
Substance Formula __ _ Odor 丁 ―  W e ' g m  

ppm 

Ally! Mercaotan CH^CH-CHz-SH Strong garlic-coffee 0 00005 74 I 

Amvf Mercaptan CHWCHjh-CHrSH Unpiessant-putrfd 0 0003 104 22 

Benryl Mercaptar CeHsCHrSH Unpleasant-strong 0 00019 124 2* 

Crotyl Mercaptan ch3 .ch=ch-ch2-sh Skunk-iike 0000029 90 19 

Dimethyl Sulfide CH3-S-CH3 Decayed vegetables 00001 52 :3  

Ethyl Mercaptan CH3CH2-SH Decayed cabbage 0.00019 62 10 

Hydrogen Sulfide HjS Rotten eggs 0.00047 34 10 

Methyl Mercaptan CH>SH Decayed cabbage 0.0011 48 10 

Propyl Mercaptan CH3-CHa-CH2-SH Unpleasant 0000075 76 16 

Sulfur Dioxide SOz Pungent, irritating 0 009 64 07 

Ten-Dutyl Mercaotan (CH3}3C-SH Skunk, unpleasant 0 00008 9C 10 

Thiocresol CH^-CeH^SH Skunk, rancid 0000062 124 2-

Thiophenoi CdH ŜH Putrid, garhc-like 0000062 1 10 18 

Table 2,1 Odorous Sulfur Compounds in Wastewater 

(Source: USEPA 1985) 



Toxicity and Odorous of Hydrogen Sulfide 

Besides the characteristic of rotten egg smell even at low concentration, HiS is ‘ 

an acutely toxic gas which is heavier than air. But as the levels of H2S increase, 

workers are generally unaware of its presence. The pl^siological effects of H2S are 

summarized in Fig 2.1, Very low concentrations of this gas can cause serious health 

hazards and concentrations of 300 ppm (by volume in air) can cause death. 

Rotten Egg . 
Odor Alarm 

Threshold of一 

Serious Eye 
Injury 

Loss of 
Sense of Smef! 

Immment . 

Life Threat 

Odor Tnreshold 

Offensive Odor 

Headacne 
Nausea 

Throat and Eve Irritation 

Eye injury 

Conjunctivitis 
Respiratory Tract Irntatjon 

Olfactory Paralvsis 

Immediate 
Collapse 
wttn 一 

Respiratory 
Paralysis 

Puimonarv Edema 

ppm 
- 0  1 

- 0  2 

Strong Nervous Svstem Sumulation 
Apnea 

Death 

- 1 0  

- 5 0  

-TOO 

-300 

- 5 0 0  

-2,000 

Fig. 2.1 Hydrogen sulfide toxicity spectrum 



There are several ways to express the concentration limits of toxic gases that a 

person can be exposed (USEPA, 1985): 

1. Eight-Hour Time Weighted Average (TWWA): The maximum average 

concentration to which a worker can be exposed for 8 hours a day, 40 hours a 

week. This is normally called the threshold limit value (TLV). 

2. Ceiling Value: A limit generally not to be exceeded. 

3. Acceptable Maximum Peak ‘ concentration limit which is not acceptable for 

specified maximum duration. 

2.11 Human Olfactory Svstem 

The odour reception system of human is more sensitive in detecting odours 

than any known instrumental technique (Punter, 1986)，and is capable of 

discriminating among many thousands of odorous substances. The response to an 

odour is instantaneous, disappearing immediately when the odorant is removed. 

The mechanism of the odour reception occurs when air carrying the odorous 

material travels through the nostrils, along the air passages up into the olfactory cleft 

(Fig 2.2) where the odour receptors are situated. The olfactory cells，are long and 

narrow with their length perpendicular to the plane of the nasal cavity and attached to 

each with olfactory hairs，or flagella, which are believed to be affected by odorous 

materials，setting off a chain of events which results in the odour being perceived.. 

The flagella are kept moist normally but when we have a cold or catarrh or due to 



changes in humidity or temperature, they are incapacitated and our sense of smell 

impaired. 

Olfactory lobe  »n b r a i n  

A r e a  o f  O l f a c t o r y  c l e f t  
O l f a c t o r y  t rac t  

一 Smuse ' -

Fig. 2.2 The Human Olfactory System 

The olfactory nerves will become fatigue i f  a person continually inhales 

odorous air，this is due to the adaptation of the nervous responses to the stimuli. The 

more concentration the odour, the more quickly fatigue becomes complete, resulting 

in temporaiy amnosia. 

Moncrieff identified some pre-requisites necessary for the perception of an 

odour. Firstly, the substance to be odorous must have a measure of volatility，so that it 

constantly looses molecule. The substance which are non-volatile in room 

temperature, such as metal, glass are non-odorous. Secondly, it must be capable of 

being adsorbed，that is the molecules be attached to the surface of the olfactory 

receptors. Mercaptans and amines are readily adsorbed hence tend to odorous 

however，the gases methane, carbon monoxide are not therefore they are non-odorous. 

Incapable of detecting odour can be detrimental，as the human nose is unable to 

provide a warning of the present of the toxic gas. 



2.12 Odour Threshold 

The threshold of odour is the minimum quantity of energy required  to  cause 

stimulation in a receptor system (Summer, 1971). Each quality of odour has its own 

specific threshold. The odour threshold is the level at which the odour panel response 

of 50% is obtained. Odour is measured in odour unit. Odour unit is not expressed as 

concentrations (ppm，or mg/m ) but as having an odour intensity level which is 

defined in ASTM method of test D1292. For example the odour unit is the value 

representing the number of times the odour needed to be diluted to 1/32 nd of its 

concentration (32 = 2 5 )  to reach its threshold, then the odour int^nsity index OIL 

equals to 5. 

There is no direct relationship between the odour concentration and the odour 

annoyance. Also，there is a great difference between the detection and recognition 

thresholds (Hesketh, 1989). For example in low concentration of hydrogen sulfide， 

say at threshold level of 0.00047 ppm，a sensitive nose can detect the presence of an 

odour but does not recognize it. It may be described as smelling like chocolate. 

Appendix 1 lists typical odour recognition thresholds and odour descriptions at the 

recognition levels. 



2.13 Measurement of Odour 

The human sense of smell, cannot be matched by any presently known 

instruments as far as sensitivity to most malodours is concerned. Nor can instruments 

measure the degree of unpleasantness of an individual compound Therefore people 

describe the degree of unpleasantness in a very subjective way and is difficult to 

compare. The measurement of odour is by olfactometer anc1。dour panel. (EPA 

Victoria) 

The odour panel 

The basic principle of this method of odour assessment is that a sample of 

odorous gas is diluted with odour-free air in various concentrations until the number 

of dilutions required for the odour to be just perceptible by half the members of an 

odour panel is determined. The sample is diluted by either the static or dynamic 

dilution method. The odour assessment by an individual is a purely subjective matter. 

In order to achieve the necessary objective it is usual to employ an odour panel of ' 

four to six persons. 

10 



Static Dilution 

In static dilution, the panel enter a room with introduction of odour and 

dilution of concentration. This method is the least subject to error but is very slow， 

because purging is needed every time prior to introduce a diluted odour into the room. 

Dynamic Dilution 

Controlled flows of sample gas and odour-free air are combined to achieve 

dynamic dilution of the odour. Numerous types of apparatus have been developed and 

tested and vary from those which introduce the diluted malodorant to an individual，to 

that which introduces it to several members of 汪 panel simultaneously. Several 

olfactometers have been found to give inaccurate and inconsistent results due to 

factors such as low flow rate allowing dilution at the panelist's nose and the use of 

materials that allow adsorption losses. 

In order to overcome the various shortcomings of olfactometers on the 

market，some portable olfactometer has been developed, which is known as Dynamic 

Dilution Apparatus. The instrument, developed by Warren Spring Laboratory 

(Bedborough, 1979)，is capable of measuring dilutions from 25-250,000. 

11 



In the process of samples collection a large Tedlar bag, made of polyvinyl 

chloride film and having a low adsorption tendency，is used. It is then placed in a 

rigid container in which vacuum is created and causing the inner bag to inflate and 

the sample is collected through a sample line ofPTEE materials. Hot wet samples 

may cause condensation in the bag，therefore pre-filling the bag with clean dry air is 

sometimes necessary. 

The odour level is defined as the ratio of the volume which the sample would 

occupy when diluted to the odour threshold to the volume of the sample. The odour 

level is expressed in odour unit and is analogous to concentration (EPA, Victoria). 

Sampling apparatus, dilution system and the testing panel are shown in the Appendix 

2.14 Problem of Odour Nuisance 

Nuisance is a word used casually in many ways, but in the legal sense it has a 

definite meanings i.e. infringement of the right to use and enjoy land by a party 

against another parly (Punter, 1986). However, nuisance by odour or annoyance 

cannot be easily quantified. 

In the section of the Technical Memorandum of Air Pollution Control 

Ordinance, nuisance can be assessed under some criteria or guidelines. When 

determining whether the emission of any air pollutant from the source has cause a 

12 



nuisance，the authority is based on the duration, frequency of emission，the relative 

location etc. The details on the policy of the odour nuisance will be discussed in later 

chapter. 

Experiment has been done (Punter, 1986) on the relationship between the 

odour concentration and odour annoyance. The results indicated that there was no 

direct relationship between concentration of an odour and the amount of odour 

annoyance it caused. However，the human nose responding to the perceived odour 

intensity can be expressed by Weber-Fechner Law (Bedborought, 1979). 

Odour Complaints 

Complaints against odour nuisance seems increased steadily (Environment 

Hong Kong，1992). There are many reasons for this，for instance, housing is being 

built much nearer to the plant's boimdaxy than ever before. And above all，public 

expectations of the environment of the people in Hong Kong have changed when 

comparing with the one in a decade or even a few years before. 

In handling odour nuisance the authority tends to be in an inactive way. They 

are seldomly controlled in a preventive aspects. The odour problems tend to follow a 

common pattern: (1) complaints begin, increase in frequency and the local authority 

becomes involved; (2) environmental officer makes a first inspection; (3) initial 

measures make the problem go underground for a while; (4) complaints start again; 

(5) resident association is formed，and complains to the director of the company or 

13 



the authority; (6) an abatement notice is issued and (7) remedial works are undertaken 

in a great hurry and under pressure. 

A decade before，the deodourization works seemed to be done retrospectively. 

They are the results of the odour complaints or the pressure of the community. 

Nowadays the assessment on the large offensive smell facilities are all involved odour 

assessments in the Environmental Impact Assessments，EIAs (HKG，DSD, 1992 & 

HKGEPD，1994). 

2.15 The effect of odour on health 

Odours produce a wide variety of emotional and physical effects，unpleasant 

odours give rise to unfavourable reactions which can, at the very least, cause much 

unhappiness for the receptors. 

There is no doubt that odours do pose a problem for environmental health but 

to what extent they affect the health of an individual exposed to an odour is difficult 

to say with precision. 

Odours axe very subjective in nature and affect people in different ways. 

Various common reactions which are associated with exposure to odours include 

physiological, toxic, psychological, annoyance and social reactions, many people 

experiencing more than one reaction at the same time (Artis, 1984). 

14 



The World Health Organisation's viewpoint is that health is more than the 

absence of disease or infirmity. It is “a state of complete，physical, mental and social 

well-being' (WHO，1968)，If this is accepted then odours destroy the enjoyment of 

food and home, are prejudicial to health thus adequate legal measures have to be 

made to ensure their control. 

2.2 Principle of Deodourization 

Odour Control measures 

The successful resolution of odour elimination and complaints requires a 

carefol analysis of the problem. A suggested strategy to control the odour is as follow: 

1 • Identification of the sources of odour 

2. Identification of the chemical composition of the odour 

3. Quantification of the intensity and determination of the degree of control that 

must be achieve to eliminate or reduce complaints 

4. Selection of a method of controlling the odours. 

Identification of the odour source may be simple in a small plant. A large 

treatment complex such as the waste water treatment plant may have numerous odour 

sources. General sources of odours from the odour causing industry are listed in Table 

M (Hesketh，1989). 

15 
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Table 3.1 General Sources of Odours from the Odour Causing Industries 

(Source: Hesketh 1989) 

The large offensive plants discussed are abattoirs，sewage treatment plants, 

screening plants，refttse transfer stations，refiise collection points. The type of 

odorous materials are hydrogen sulfide，mercaptans, ammonia, urea, hydrocarbons 

and amines as listed in the table. However, only a carefiil odour survey combined 

with dispersion modeling will provide sufficient information to determine the 

required control strategy since the odour components varies from time to time. 

16 



Numerous analysis of odorous gases from a variety of municipal sources have 

shown the presence of one hundred to two hundred organic molecules. Virtually every 

family of organic compounds has been found including organic acids，aldehydes， 

ketones，ethers along with mercaptans, amines and halogenated hydrocarbons. 

Control of odour may include oxidation, absorption, adsorption, biological 

reaction and chemical addition to the sources or process modifications in an effort to 

prevent anaerobic conditions in the system itself. More commonly, the odour sources 

should be covered and a ventilation system delivers these off-gases to an odour 

removal system. 

There are numerous odour control systems available, including adsorption， 

incineration, biofiltrations, and wet scrubbers. Each system has advantages and 

disadvantages, and only a careful analysis of the problem will help to select an 

effective odour control equipment. 

17 



2.21 Adsorption: Activated Carbon 

Activated carbons can be produced from a variety of carbonaceous，raw 

materials such as wood，coal，peat, nut shells，lignite, bone and petroleum residues. 

The manufacturing process involves heating slowly in the absence of air to 400-

600oC，sometimes with the addition of a dehydrating agent such as zinc chloride or 

phos、oric acid. Activation is by steam treatment at 750-10000^ it is a combination 

of combustion and oxidation resulting in the creation of a fine pore structure and 

large internal surface area. The non-polar surface of activated carbon making it 

particularly effective for the adsorption of organic vapours from humid air streams. 

Some carbons are fiirther treated by impregnation with metals or salts to produce 

"catalytic" carbons for the adsorption of specific adsorbates. Granular activated 

carbons typically have surface areas in the range 500-1400 m2 g"1 (Dorling, 1978) 

Adsorption is the attraction and accumulation of molecules on the surface of a 

solid, involves weak forces (physical adsorption) and is usually reversible. Hence, 

activated carbon is only a storage system for the odorous vapours or gases which it 

removes, i.e. if regeneration procedures are employed the intensely odorous emission 

produced must be subjected to thermal or catalytic incineration to destroy the odorous 

constituents. If the filter are discarded they must be disposed of by dumping or 

incineration. 

18 



The adsorption capacity of activated carbon depends upon -

• the concentration of adsorption of adsorbate in the space around the adsorbent 

• the total surface area of the adsorbent 

• the total volume of pores in the adsorbent with diameters small enough to 

facilitate the condensation of the adsorbed gases 

• the temperature 

• the presence of other gases which may compete for a place on a adsorbent 

• the characteristics of the molecules to be adsorbed, weight, electrical polarity and 

shape 

• the electrical polarity of the adsorbent surface 

• the contact time between adsorbate and adsorbent in a dynamic system 

The dynamic adsorption can be expressed in graphical terms and a simplified 

picture of what happens in a static bed of activated carbon is shown in Fig3,l.  For an 

activated carbon bed of face area A cm2 and length d cm，subjected to air flowrate of 

V，cm3s_1，containing an odorant at a concentration of C0} g cm"3, the equilibrium 

concentration of adsorbate in the vapour phase (XY) progresses through the bed with 

time. The distance occupied by the wave (XY) is termed the Mass Transfer Zone 

(MTZ). 

19 



Cx 

d； cm 

Fig 3,1 Dynamic Adsorption on Activated Carbon 

If the maximum tolerable concentration permitted in the treated effluent is 

g cm"3 (the breakthrough concentration) the point P will eventually be reached when 

this concentration is attained. The time interval from the start of the operation to this 

occurrence is termed the Penetration Time, and the amount of odorant adsorbed per 

unit weight of carbon at this stage is a measure of the Penetration Capacity. In odour 

control applications these become the most important parameters as they indicate 

when the carbon requires regeneration or replacement, and when the treated air is 

likely to cause an odour nuisance. 

Performance of thin filters at short contact time was done by Dorling. Odour 

from the animal by-products was examined. The odorous constituents from cooking 

of animal alcohol，ethanal, hydrogen sulphide，methyl mercaptan and carbonyl 

sulphide. It was shown that although removal efficiencies was in excess of 90% for 

20 



some constituents, the analytical and sensory results concluded that at short time of 

contact, say 0.5 sec. activated carbon is not efficient for the sustained removal of 

malodorous organic compounds. Activated carbon with short contact time are not 

suitable as 狂 primary abatement system for the animal by-products rendering plant. 

The efficiency of adsorption of activated carbon filters for the removal of 

odorant species in air is dependent upon the origin and properties of the carbon，the 

chemical nature of the odorant and the operating conditions. 

The most important operating variable is the contact time which，for any given 

filter thickness, is inversely proportional to the linear velocity and can b equated to 

the volume of carbon per unit volume of air to be treated in one second. The value 

can be adjusted by varying the flowrate or the quantity of carbon. The higher the 

contact time the better the performance. Practical limitations are the cost and size of 

the equipment and the increasing air resistance of the filters with increasing thickness, 

the odour abatement efficiency was never entirely satisfactory for dealing with 

primary odour emission. 

21 



Addition of ozone 

The addition of ozone before adsorption can be very beneficial and economic 

m prolonging the working life of the carbon filter. It is most effective with sulphur-

containing compounds at long contact time and high ozone/odorant molecular ratio. 

Ozone does itself eventually break through the filter and steps should be taken to 

guard against any toxic effects. 

Some Advantages and Disadvantages of Activated Carbon-

ADVANTAGES DISADVANTAGES 

+ High removal efficiency for Low -Remova l  efficiency decreases, zero 

concentration malodour removal after breakthrough point 

+ Product recovery possible —Relatively high operation cost 

+ Easy control —Regeneration problem 

+ No chemical disposal problem 一 Disposal problem 

一 Particulate or humid air will decrease the 

removal efficiency 

22 



2.22 Absorption: Scrubber 

Wet scrubber is a common specified odour control device. There are two 

approaches to wet scrubbers, one method disperses a small quantity of finely 

atomized droplets into the gas stream and provides a 15 second to 30 second contact 

time for exchange of odorous gases to the liquid droplets. 

The other method utilizes absorption columns filled with a packing material. 

The purpose of the packing is to provide a retention time for the liquid, create a large 

liquid surface area and allow thorough contact between the gas and the liquid. 

Packing is available in a variety of shapes，sizes and materials. 

Packing provides and extends the surface area for the transfer of the gas to the 

liquid phase. The route for both the gas and liquid increases the retention time 

between them. Good packing has a large void space，has a large exposed surface area, 

is lightweight, large exposed surface area. This surface area is required for the 

transfer of the contaminant from the gas phase into absorbent solution. 

Generally，packed absorption columns consist of a vertical cylindrical tower 

with appropriate supports to hold the packing material, a liquid distributor above the 

packing to provide even water distribution. Air enters the bottom of the tower and 

exists at the top after demisting. Water falls counter currently under the influence of 
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gravity, where the flow is impeded and redistributed as it spreads around, across and 

through the packing surfaces. 

The scrubbing solution falls into a collection tank (sump) where chemical 

adjustments are made and the solution is re-circulated to the top of the scrubber. The 

major criteria in the design of the absorption column is selecting the correct chemistry 

and providing optimum conditions for transfer of the odorous molecules from the air 

stream to the liquid for removal. The common odorous gases from the waste water 

such as hydrogen sulfide, mercaptans, amines and many other odours are readily 

absorbed，and oxidized in a wet scrubber when the re-circulating solution contains the 

correct chemicals at sufficient a concentration. 

Some Advantages and Disadvantages of scrubber: 

ADVANTAGES DISADVANTAGES 

+ Constant removal efficiency - Need to handle chemicals 

+ Relatively small space required - Create waste water disposal problem 

(compare with biofilter) 

+ Able to collect particulate as well (No 一 High operating cost (More mechanical 

need of prefilters) movement parts and chemicals) 

+ Fiberglass construction can resist 

corrosive gas，e.g. H2S 
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Hydrogen 
Hydrogen cyAnide... 
Hydrogen sulfide ... 
Kerosene 
Maleic anhydride . 
Methane 
{ct h\ l alcohol . 

Du'hlorofnc t lt:inc 
Methyl etl)\ I ketone. 
Mineral spirits 
i'eUoleuni nnphlha . 
Nitrobenzene . . . .  
Oleic arid 
I'henol 
I'hthnlic anhydride . 
['ropanc . 
rrop> lette 
St\Tene 
Sulfur 
Toluene . . .  
丁 inc . . .  
\ in、I aretate . 
X y lene • 

Acetone 
Ammonia 
Benzene . . . .  
Butadiene.. 
But> I alcohol . .  
Carbon di.̂ ulfjde .. 
Carhon monoNide 
Chlorobcnzene . .  
C r e s o I 
Cyclohexane . . . .  
Dibu L>'1 ph thai ate . 
Ethyl ether. 
xMe th\ 1 ether 
Ethane 
Eth) 1 c .  
Eth> 丨 alcohol . 
Ethyl benzpne 
Kthyi chloride.. 
Eti)\ lene dichloride 
Eth\ lenc glycol 
Kthv-lene oxide . 
Furfural • 
}*" u r f u r a 1 nlcoljol 
G】yce门.n 

Table 3.2 Autoignition Temperature of Hydrocarbons, 0 F  

2.23 Incineration 

Thermal incineration 

Incineration of many gases and vapour can be completely destroyed by rapid 

oxidation. For example, the incineration of carbonaceous compounds can be 

destroyed to carbon dioxide，and water vapour. Every hydrocarbon material has a 

property which we call the auto-ignition temperature. But in practice，a few hundred 

degree of temperature should be added to it in order to overcome some heat loss 

Table 3.2 (Ross. 1975). 
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To achieve complete combustion by the thermal destruction of odours， 

generally, gaseous odour is retained at 1200 to 1500 for 0.3 to 0.5 seconds，and it 

will be oxidized, providing adequate turbulence and oxygen are present. Some cases， 

auxiliary supply of oxygen and ftiel is required. Therefore additional fliel cost leads to 

the disadvantage of using incineration for odour control. 

There exists advantages by using thermal destruction of odours. It is claimed 

to be simple，effective, permanent，and will not give rise of secondary effluent 

problem, a drawback of wet scrubbing but there are disadvantages. Note that 

incomplete combustion of many odorous materials can produce substances that are 

even more offensive. Saturated hydrocarbons can bum to aldehydes，alcohols to 

organic acids，and aromatics to unsaturated compounds which are pungent and 

irritating. Furthermore，some final combustion products e.g. oxides of sulphur and 

nitrogen are odorous and will properly require dispersion via a tall chimney. 

Moreover，another drawback of using incinerator for deodourization is the fuel cost. It 

is comparatively higher than other methods. 

Catalytic Oxidation 

A catalyst is a material that causes or accelerates a chemical reaction without 

itself being permanently affected by the reaction. Common catalyst materials include 

26 



platinum，palladium and vanadium although other materials such as chromium, 

nickel，manganese and copper are used. Gases before entering the catalyst incinerator 

should be free of dusts that might cause catalyst loss by abrasion and from other 

compounds that might impair catalyst activity by coating the catalyst or poisoning it. 

Catalytic ^ombustion will successfully destroy odours from many processes such as 

amines, aldehydes. Capital investment will have to be considered carefully as it may 

be higher than for otht comparable，processes.T Vhere the catalyst cannot cope with 

the type of pollution additional treatment is required 

Catalytic Materials for the Odours: 

Reactant Resulting product Catalyst 

Amines Nitrites 

Aldehydes Maleic anhydride 

Mercaptans Sulphurs 

Source (Summer, 1963) 

AI2O3 

(Activated) 
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2.24 Masking 

Odour masking is based on the principle that when two odours are mixed, the 

stronger one will predominate. Thus，when a sufficient amount of a pleasant odour is 

mixed with an unpleasant one, the latter will become un~noticeable. However，the 

solution to an odour problem is complicated because the unpredictable reactions of 

people to unfamiliar or unusual odours. In controlling odours origin îng outdoors in 

such places the odours cannot be con十ained, the masking compound must vaporize 

rapidly enough to overcome the unpleasant odour and slowly enough to last for a 

reasonable length of time. Masking agents are usually organic aromatic compounds, 

natural or synthetic, such as heliotropin, vanillin, eugenols，benzyl acetate，and 

phenylethyl alcohol (Cheremisinoff，1988). 
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2.25 Ozone 

Ozone is a powerful and useful oxidant. It occurs naturally in the upper 

atmosphere, at heights of 18,300 m to 27,500 m above sea level, in concentratic s of 

10 to 12 ppm by volume. However，ozone can be formed artificially. 

The mechanism of prc^uuing ozone is that an oxygen atom O produced by 

decomposing oxygen molecule 0 2  joins together with another oxygen molecule O2 

and become 0 3  (ozone) under the energy of certain wavelengths, such as electrical 

discharging，ultraviolet ray and electrical decomposition of water (Cheremisinoff, 

1988)，and so on. There are three basic methods of generation ozone: 

1 • Electrical discharging system 

2. Electrical decomposition of water system 

3. Plasma rcsoimndng system 

Most odours are associated with molecules which have centres of high 

electron density, such as amines，sulfides, and unsaturated hydrocarbons. Ozone most 

often reacts chemically, as if it were an electron-deficient molecule. Thus a molecule 

having a site of excess electrons (i.e., the odours molecule) is attracted to molecule 

which is deficient in electrons, ozone. The two molecules interact chemically to 

produce compounds, usually oxides and oxygen, which do not possess any odour. 
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Cheremisinoff recommended that a time of 3 to 60 seconds must be provided 

for the ozone，and the exhaust to mix and react. Ideally，ozone is introduced into a 

plug flow ozone contact chamber having the appropriate contact time. After the 

oxidation has been completed in the contact chamber, the odourless gas and the 

reduced ozone, now in the form of oxygen, are exhaust to the atmosphere. 
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2.26 Biofiltration 

Biofilter is a relatively new control equipment used in the treatment of 

odorous gases contaminated with biologically degradable compounds. In biofiltration， 

odorous gas is brought in contact with biologica”” active substrate. The odorous 

compounds from the gas are first adsorbed on the surface of the substrate or adsorbed 

in the water which is typically present in the substrate. Subsequently, the compound 

are biodegraded by a variety of microbiological processes. 

The distribution of microbes in the biofilters has been described as being 

vertically segregated (Neff, 1991). In the lower portions of the biofilter bed，the total 

microbial population density is the highest. It has been assumed that the microbes at 

the bottom of the biofilter preferentially metabolize the more readily degradable 

influent compounds and utilize less of the nutrients in the filter material. Conversely, 

the less degradable compoimds are more readily assimilated in the upper portion of 

the biofilter. 

The typically size of the biofilters are about 100 cm deep and contain packing 

material. The size of the biofilter was determined by the partition coefficient and the 

bio-degradation rate (Hodge, 1995). The packing material or carrier substance serve a 

propose of providing with the microorganisms with sufficient nutrients. Therefore 

porous media capable of adsorbing gaseous compounds and supporting biological 
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growth substances are used as filter material, such as compost，soil, peat moss 

granular activated carbon (GAC). 

Xhere is insufficient available data on elimination rates of pollutants for 

various filter media. The removal odour by biofiltration or the mass transfer rates 

depends on steps similar to: wet scrubbing (gas/liquid contacting such as 

absorption)and dry scrubbing (gas/solid contacting such as adsorption). However, the 

inter-relationship is quite compl "x and highly specific only limited number ot 

parameter correlation can be found in literature (Allen，1994). In general, operating 

aditions such as moisture content, pH，temperature, and nutrient concentrations are 

the critical factors affecting the process rate but it has not been extensively tested. 

A mathematical model was developed that describes basic transport and 

biological processes for a biofilter (Hodge，1995). In the modelling，(i) compost，(ii) 

GAC granular activated carbon, and (iii) a mixture of compost and diatomaceous 

earth as biofilter packing materials to treat ethanol vapours. While the adsorption 

capacity of the GAC was substantially reduced by water and microbial growth，it 

remained highest for the three media. The compost microbial community had a higher 

degradation rate constant. Carbon provided the best treatment overall. 

The biological-treatment processes used in wastewater treatment facilities and 

contaminated soil treatment plots have proven effective (Hodge，1995). Most research 

and development of the technology has occurred in Europe (Allen，1991& 1994) & 

(Leson，1991). In the US, there was limited application of biofilter (Neff，1991). The 
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reason was that it was due to the problem of high pressure required for the air 

distribution in the old system. But after modification of the air distribution design，it 

will become more popular. Successful applications in Europe include abatement of 

odours from composting works，wastewater treatment plants, and similar facilities. In 

the Federal Republic of Germany，about 30 companies and manufacturers are active 

in the design and construction of biofilters (Koenig, 1990). 

Relationship between the particles size of the biofilter and the pressure drop 

of the filter was examined (Allen, 1994). If the pressure drop increased to 2.5 kPa, 

the filter bed needs to be repacked or the compost replaced. When water content of  

the filter was increased, coagulation of small viscous particles was enhanced and the 

pressure drop increased sharply. However，the rapid built-up in pressure could be 

suddenly released by channeling, i.e.，a breakdown of the overall flow restriction by 

the formation of a channel of much less resistance caused by a separation of packed 

materials. It is not desirable because it allows pollutant to exit the system without 

treatment. 

The following lists the operating conditions for the biofilter to treating the H2S， 

(Allen，1994): 

1. Temperature: 25 to 50 0 C  

2. Compost pH: >3.0 

3 • Compost water content; 50+-15 percent 

4. Compost sulfate content: <25 mg-S/g 

5. Pollutant retention time: > 15 sec 
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Recently, biofiltration treatment has expanded to include control of volatile 

organic compoimds (VOCs) and air-toxics emissions from a variety of contaminant 

sources. Typical control efficiencies for removing VOC (Ray，1995) ranged from 70 

to 86 percent. The control efficiency of ammonia ranged from 78 to 96 percent. 

A possible advantage of biofiltration over other air pollution control 

equipment is in treatment of large volumes of off-gases containing low concentration 

of easily biodegradable constituents. Current approaches for treating such waste gas 

streams have disadvantages. Chemical methods such as incineration, chlorination, 

ozonation，and combustion expensive, requiring elaborate equipment and substantial 

amounts of addition fuel Adsorption on activated carbon is also costly, and the 

saturated carbon may be a hazardous waste，requiring either regeneration or 

transportation to a hazardous waste landfill Below lists some advantages and some 

disadvantages of biofiltration. It is good for the mimicipal wastewater treatment plant， 

as the odours usually caused by a mixture of low molecular weight reduced sulfur 

compounds and various other compounds. The highly odorous reduced sulflir 

compoimds are relatively easily oxidizable into less odorous forms by wet scrubbing. 

However, wet scrubbing with oxidative reactions is sometimes less effective with 

other types of odorants (Ostojic，1989). Therefore activated carbon is sometimes 

needed to polish the odours remaining after wet scrubbing. Biofiltration was shown to 

be capable of achieving high odour removal efficiency without a need for several 

stage of treatment. 
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Advantages Disadvantages 

• high odour removal possible « 

• low capital and operating cost for in- » 

soil biofiltt 

• low maintenance (primarily for in- • 

soil biofilters) 

• versatility in performance (e.g. in • 

comparison with wet scrubbing which 

offers limited types of reactions) 

bacteria cultures sensitive to changes 

in inlet conditions (temperature， 

composting) 

may require gas conditioning 

space requirements (for in-soil filters) 

potential deterioration of the 

uniformity of flow distribution 

Advantages and Disadvantages of Biofiltration 

Table 3.3 

Cost implication of biofilter & compare with other measures 

Biofilter technology in general represents the most cost effective means of 

controlling odours. A comparison of cost data was prepared (Neff, 1991) for several 

odour control technologies. A comparison basis used air flow rate of 10,000 cfm 

(cubic feet per minute) with an inlet H2S concentration of 20 ppm and an outlet 

concentration of <lppm. The cost comparison is presented in TABLE 3,4. As seen in 
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the table，the biofilter is the less expensive system to construct and operate in an 

annually base, 

Deutscmark per 1000m3 of air 

Incineration DM 9.1 

Chlorine 4.2 

Ozone 4.2 

Activated Carbon, with generation 1.5 

Biofiltration 0.6 

Cost of odour removal at a waste water treatment 
plant in Heidelberg. Germany, by Neff, 1990. 

Table 3.4 

Tests indicate that the lifetime of the filter media exceeded three months and 

may well extend to beyond six months. 

Research and development work is required to reduce the costs of 

construction and to find materials to which will not deteriorate quickly. Work is also 

required to reduce the large surface for the biofilter especially for accommodation in 

the plants of Hong Kong. 
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3, Objective & Methodology 

This dissertation aims to investigate (i) the nature of odour (ii) the odour 

problems generated from large offensive smell facilities (iii) the measurement of 

odour (iv) the deodourization measures (v) the legislation control of the odour 

nuisance. 

The methodology indudes the literature search and questionnaire survey. 

A literature search will give some brief explanation on the deodourization measures 

and comparison of effectiveness among the odour removal equipment. 

Besides，a questionnaire was set and a survey has also been carried out on the 

study of the odour problem, it's measures and regulations adopted by the overseas 

countries. Information was also gathered from various departments in Hong Kong 

through questionnaire and interviewing of the relevant persons. Many government 

departments such as EPD，DSD，USD and RSD have been approached to review the 

existing problems and measures. 
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4. A Review of Odour Problems 

4.1 Odour Problems and its Control in Overseas Countries 

One of the objective of this project is to review the development of the 

deodourization measures and legislation in the overseas countries. This is to compare 

with the existing one in Hong Kong. The data collection process involved : 

• a questionnaire survey on the relevant organisations and authorities of overseas 

countries; 

• a questionnaire survey on the relevant departments in Hong Kong，and interview 

with the relevant engineers and officers “ 

A questionnaire as shown in Appendix 3 was designed to assist in gathering 

information on odour control and legislation by overseas countries. The questionnaire 

has three main themes，first it aimed to identify the odour problem and the 

seriousness in different facilities. Secondly, it is to find out what kind of measures are 

being used for odour control Finally，it is to obtain information on the legislation or 

code of practice directly related to the control of odour in the facilities. 

A total of 59 organisations or authorities in overseas countries were 

approached. The approached overseas countries include U.S.A，Canada, West 

Germany，Denmark, Australia, France, Brussel, Singapore，Thailand, Taiwan，etc. 
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Many of them are government offices，agencies and research centres, (Appendix 9). 

Response were received from 16 of them. However, only 9 of them had completed the 

questionnaire, the list of the responders is shown in Appendix 4 and the completed 

questionnaires are shown in Appendix 5, 

Analysis and summary of the returned questionnaires 

The summary of the information provided by these 9 responders was tabulated in 

Appendix 6. Each responder has adopted various kinds of control measures and there 

exists legislation/code of practice for the odour control on the offensive smell 

facilities. They are described as follows: 

Responder #1 

New York State Department of Environmental Conservation. Division of Water 

Information from the New York State Department of Environmental 

Conservation, Division of Water, was only concerning the sewage treatment plants. 

They recorded 592 numbers of sewage treatment plants in their state. In which 585 of 

them were in acceptable odour level. And 7 of them were between moderate and 

serious odour level. Five plants have adopted the improvement of operation for 

reducing the odour. Only one plant has equipped with water scrubber to mitigate the 

problem and the other one has changed it's process to avoid the odour. As seen from 

these figures，the problem of odour emitting from the sewage treatment plants in this 

state is not substantial. 

39 



As shown in the returned questionnaire that the affected persons were 

restricted only to the operators and the passers-by，but not the nearby inhabitants. The 

reasons may be due to the low odour emission or the inhabitant are situated farther 

away from the plants. The reasons for those plants adopting odour control equipment ‘ 

aic: (1) they generated high level of odour, (2) there exists sensitive receivers. As 

such，the plants with moderate and serious odour problem have adopted some 

measures su *h as scrubber and improvement of operation as nc 

No legislation was directly related to the corxtrol of the odour level inside or 

outside the sewage treatment plants，but there is only a general nuisance provisions of 

local legislation，operation and maintenance conditions of permit to discharge. 

Responder#2 & 3 

New York State Department of Environmental Conservation, 

Division of Solid & Hazardous Materials 

This division manages the refuse collection stations and the composting 

plants. They listed out the legislation related to these plants and showed that there are 

different kinds of control equipment for these processes. 

There is legislation directly related to the control of odour level of the refuse 

transfer plant. As reported by the Division of Hazardous Materials that “New York 

State's Environmental Conservation Law states that the Department has the power to 
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adopt and promulgate, amend and repeal rules and regulations directed at the 

prevention and reduction of obnoxious odours” New York State's Part 360 

regulations which govern the operation of transfer stations include a requirement that 

processing, tipping, sorting，storage and compaction areas must be located within an 

enclosed building. Furthermore, the regulations state that transfer stations and transfer 

vehicles must be cleaned to prevent odours. The regulations also state that odours 

must be effectively controlled so they do not constitute nuisances or hazards to health， 

safety, or property". 

It is clearly showed that it is a statutory requirement of controlling the odour 

generated from the refuse transfer station. Of 481 refuse transfer stations，194 are 

large ones and there are moderate odour emission from these plants. Hence, 

mitigation are adopted in the large plants. They employ odour-control utilize 

perfumed misting agents inside their tipping floor area. 

For the composting plants, there is legislation to follow. In the document 

from，entitled 6NYCRR Part 360，Solid Waste Management Facilities, New York 

State，there is a requirement of that the facility must be designed and operated to 

control and odours. (Page 5-3 Section 360-5-3, h). 

Subsequent to this regulation, 34 numbers of composting plants which 

generating moderate odour are equipping with atomizer for spraying into the pile of 

the compost. 
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Responder # 4 

Florida Department of Environmental Protection 

According to the data provided by the Florida Department of Environmental 

Protection, there are 3475 numbers of sewage treatment plant and 6 numbers of 

composting plant respectively in Florida. The odour problems affect the operator, the 

passers-by and the nearby inhabitants. Although, in the questionnaire, they do not 

indicate which kind of control measures are adopted，it is clear that they should 

follow stringent rules for new treatment plants and modifioations to existing plants. 

These plants shall be designed and located on t1 3 site so as to minimize adverse 

effects resulting from odours，noise, aerosol drift and lighting. In the rule 62-600 of 

Florida，they require the plants to avoid causing the above mentioned adverse effect 

and reasonable assurance may be based on such means as aeration，landscaping, 

treatment of vented gases, setback distances，chemical additions, prechlorination, 

ozonation，innovative structure design or other similar techniques and methods. (62-

600.400 of Domestic Wastewater Facilities, chapter 62-600，rule of Florida DEP) 

Moreover, terms of conditions are imposed in the rule that if the plants no 

longer function as intended, or no longer safe in terms of public health and safety, or 

odour adversely affect neighboring developed areas, corrective action shall be taken 

by them. (62-600.410 of Domestic Wastewater Facilities，chapter 62-600，rule of 

Florida DEP) 
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Responder  # 5 

Perth. Western Australia. Department of Environmental Protection 

In the response of the Department of Environmental Protection of Perth, 

Western Australia, there exists no odour problems in the pumping station and the 

refuse transfer stations. However，the sewage treatment plants and the abattoirs are 

facing moderate problems of odours. The effective area of odours affecting is about 

500 meters to 1000 meters. It is revealed that 10% of the plants have been equipped 

with control measures. They are scrubber and incinerator/after burner, both in 5%. 

And there are about 1% of activated carbons. 

Code of Practice exists for the abattoirs. However for the other types of plants 

they are only ensure adequate buffer distances around the plant 

Responder # 6 

Texas Natural Resource Conservation 

It was seen that there are 2430 sewage treatment plant reported and the odour 

problem is in moderate but there is serious problem in the composting plant. The 

method of treating the odour is by the scrubber and various management method such 

as operation and maintenance, design，and collection system. 
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It is a need to use odour control equipment i f  there exist sensitive receptors 

and also it is a statutoiy requirement. Similarly, the buffer zone distance is adopted to 

control the odour emitted from the plant. 

Responder # 7 

State of New Jersey. Department of Environmental Protection 

• The information provided by the State of New Jersey shows that they are 

facing very serious problem in the sewage treatment plants, and composting plants. 

Therefore all the composting plants have installed the odour control equipment. But 

there are only 10% of the sewage treatment plant have installed such equipment. 

Other than the commonly used scrubber as the odour control equipment，they 

also adopted the biofilter and the activated carbon. The percentages of these 

equipment installed are 60%，30% and 10% respectively. 

Insufficient information was provided on the legislation of the control but it is 

known that they are required to set the operation limit of the plants in a level of no 

odours scented beyond the property line. 
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Responder # 8 

State of Illinois. Environmental Protection Agency 

In the State of Illinois, there are about 1400 sewage treatment plant，only 10 of 

them have moderate odour problem. In which only 4 or 5 sewage treatment plants 

have odour control equipment. It is in an extremely low proportion. However nearly 

all of the refuse transfer stations and the composting plants have adopted various 

kinds of measures, such as the activated carbon, chemicals, and operating control. 

Setback requirements from receptors are the means to control the odours in a 

legislative manner. 

Responder # 9 

Republic of Singapore, Ministry of the Environment 

There are altogether 6 numbers of sewage treatment plant and 134 numbers of 

pumping stations in Singapore. The seriousness of them were classified as moderate. 

The only one refuse transfer station is in an acceptable level. The affected persons are 

the passers-by and the nearby inhabitants within the 2.8 ha area coverage. They 

indicated that all of the sewage treatment plants have only been installed activated 

carbon as the control equipment for treating the high level of odour emission. And the 

odour control equipment in all those plants will be upgraded in the future. On the 

legislation size，1 km buffer zone imposed around the plants，in which only industrial 

development are permitted. Plans underway to reduce buffer zone in the long-term. 
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Analysis of the result; 

Based on the data provided by the questionnaires from the overseas countries, 

the seriousness of odour problem generated by the offensive smell plants can be 

analyzed. As classified in the question 1 of the questionnaire, the seriousness of the 

malodour can be divided into the following 5 classes for ease of calculation: no 

odour, acceptable, moderate, serious and very serious, with grades 0 to 4. It was found 

that the overseas authorities or organisations have a serious problem in the 

composting plant and moderate to serious problem in the sewage treatment p!"̂ ts 

and little problem for another plants，(Fig, 4.1.) 

It was calculated that there are 44% of the offensive smell plant installed air 

pollution control equipment for deodourization. Fig 4.2 shows the breakdown of the 

kinds of control equipment. The most common one are the scrubber and the activated 

carbon with a small number of biofilters and others. 

Regarding to the question 6 & 7, the reasons for installing and not installing 

odour control system was asked. The summary of the questionnaire survey is shown 

in Appendix 6. Fig 4 3  and Fig 4A are the graphical representation of results of 

question 6 & 7. The main reasons for them to install such equipment is the existence 

of sensitive receiver and the odour emission is high，only about 18% is according to 

the statutory requirement (Tig 4.3). On the contrary, they did not install odour control 

equipment because odour was in low concentration emission, however the economic 

factor is increased to 26%. Economic concern plays an important role in considering 

the odour control equipment Fig 4.4. 
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Offensive Smell Plants Seriousness of Odour 
Composting Plant 0 : No Odour 
Sewage Treatment Plant 1: Acceptable 
Abattoir 2 : Moderate 
Refuser Transfer Station 3 : Serious 
Pumping Station 4 ； Very Serious 

Fig 4.1 

Seriousness of Odour 

|Cinds of Odour Control Equipm ent Installe(|| 

(46.7%) Scrubber 

(4.7%) B iofilte r & othe rs 

(48.6%) Activated Carbon 

Fig 4.2 
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Reasons for those plants to install control equipment 
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Reasons for those plant without installing control equipment 

(26.3%) No sensitive receiver 

Fig, 4.4 
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4.2 Odour Problems and their Control in Hong Kong 

The offensive smell plants in Hong Kong，including Sewage treatment plant, 

composting plant, abattoir, refuse collection point and refuse collection station，have 

also been studied. The details are shown in he Table 4.1. The information on these 

p., nts was gathered from: 

1. questionnaire to the appropriate departments, see Appendix 7; 

2. interview with the officers; and 

3. search from EIA reports 

The abattoir in the Kennedy Town created environmental problems to the 

nearby inhabitants. This was due to the close distance between the plants and the 

inhabitants and the inadequate of deodourization measures. Therefore，in the EIA 

reports of the abattoir (MacDonald, 1995) & (ECEL，1995) and the refuse transfer 

station (HKG EPD 1992，1993，1994)，it was found that air pollution nuisance should 

be considered and abated in the newly designed plants. 

There is no statutory requirements for the composting plants，sewage 

treatment plants，and refuse collection points to have any air pollution control 

measure. For existing plants the authority is acting in a complaint basis. That is，if 

there is no complaint then there is no air pollution problem. However，for some of the 

plants such as the composting plant they have installed wet scrubber to treat the 
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odorous gas from the bio-degradation of the compost. There are also some scrubbers 

in the refuse collection points as reported by the Urban Services Department and 

Regional Services Department in their returned questionnaires. 

The kinds of air pollution control equipment used in various plants are listed 

in the Table 4.1, It is revealed that the most common measures are scrubber and 

activated carbon. Only one biofilter is being used in the sewage screening plant in 

North Point and also there is a proposal to use the technique of ozonation to abate the 

odorous gas from the newly constructed abattoir in Sheung Shui. 

Plants Activated 
Carbon 

Scrubber Biofilter Ozone Nil 

Abattoir 
Kennedy Town 
Sheung Shui (proposal) 
Others (TW，CSW，CC，YL)* 

/ 
/ 

/ 
Refuse Collection Point (USD) 

Quantity: (105) / ( 1 0 )  / ( 6 1 )  / ( 3 4 )  
Refuse Collection Point (RSD) 

Quantity: (2537) / ( 7 )  / ( 2 )  / 
(2528) 

Refttse Transfer Station 
Kin Bay 
Island East 
Sha Tin 

/ 
/ 

/ 
Sewage Screening Plant 

Kwai Chung 
StoneCutters Island 
Wanchai West 
North Point 

/ 
/ 

/ 

Composting Plant / 
*TW: Tsuen Wan，CSW: Cheung Sha Wan，CC; Cheung Chau, YL: Yuen Long 

Table 4.1 Hong Kong's Offensive Smell Plants; 
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The odour limit for odorous plants 

In general，there is no statutory criterion for maximum levels of odours in 

Hoijg Kong but the Environmental Protection Department recommend a level of 5 

odour units predicted over 5 minutes for assessing impacts at any sensitive receiver. 

EPD also recommend a maximum level of 2 odour units at the site boundary. This is 

the common acceptable level in EIA and the criterion set in the Best Practicable 

Means (BPM) of the Specified Processes. This odour unit is recognised as a means of 

predicting whether odour nuisance will occur once the proposed use is in operation. 

Among the aforesaid offensive smell plants，the abattoir is the only one which 

is classified as the Specified Process under the provisions of the Air Pollution Control 

Ordinance. The abattoir，by-products plant of the slaughterhouse, is fall within the 

category of rendering works and is under licence control and is necessary to 

incorporate best practicable means to prevent noxious emissions. Notes on the 

requirements of BPM are provided in Appendix 8. 

Licence will only be granted to the specified process if the owner of the 

premises conducting the works can provide and maintain BPM for the prevention of 

the air pollution emissions from it and the air pollution emissions from the premises 

will not cause unacceptable air quality so that the Air Quality Objective can be 

attained, and the health of the people in the surrounding will not be jeopardized. 
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4.2.1 Abattoir 

Although in this study the abattoir is the only plant which is classified as 

specified process，and under the control of EPD，the notes on Best Practicable Means 

(BPM) can still be adopted as a reference for other offensive smell plants. 

In BPM，the design of the chimney is governed by the mathematical or 

dispersion modelling such that the emission from the exhaust will not cause air 

pollution. The chimney height，efflux velocity，exit temperature and the mode of 

discharge are the essence design conditions for the chimney. Secondly，the emission 

limits of 2 odour units must be complied with. And emission concentrations for air 

pollutants such as hydrogen sulphide, mercaptans, chorine and its compounds, 

ammonia, amines and amides are limited to certain figures. Thirdly it has 

recommended some kinds of odour control equipment such as scrubber，incinerator， 

biofilter，or similar suitable control equipment. It has also emphasized on the good 

handling of raw material, processing and housekeeping to minimize odour emission. 

Lastly，the monitoring of the control equipment to maintain its efficiency is needed. 

4.2.2 Sewage Works 

The sewage treatment plants in Wan Chai and North Point had been installed 

with odour control equipment. Before the retrofit of the odour control equipment, 

there existed serious odour problem in the vicinity of the plant as they are located 
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closely to the commercial and residential areas therefore measures should be made. 

Biofilter was introduced to the sewage treatment plant in North Point and scrubber 

was used in Wan Chai. 

EIA on the study the sewage screening plants and pumping station have 

been conducted by Drainage Services Department，1992. East Kowloon 

improvements Works of the sewage involved an upgrading of an existing pumping 

station in Kwun Tong and installation of a new pumping station at Yau Tong. Odour 

emissions from the pumping stations will consist of 汪 range of different odorous 

compounds. The sewage to be handled at the two proposed pumping stations will be 

of domestic and industrial origin due to the nature of the Kwun Tong and Yo.u Tong 

surrounding areas and therefore its components are difficult to categoiy in the 

planning stage. 

It was shown in the EIA of the plant that odour panel tests were undertaken at 

the Kwun Tong Screening plant to provide data for the predictions through the use of 

an atmospheric dispersion model. It is seen that the condition was carried out base on 

the worse case assumption. In summer time the odours scented near the Yau Tong 

pumping station is over 25 odour unit and down to 3.4 odour unit by reaching the 

sensitive receptors. This modelling results indicate that the levels of odour at the 

boundaiy of Yau Tong pumping station exceeded an odour level of 2‘ Two odour 

units is the normally acceptable threshold therefore odour mitigation measures are 

required. 
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Unfortunately, there is no statutory requirement by the government to force 

the contractor in the proposal stage to install odour abatement equipment in pumping 

stations or in other sewage works. The only requirements laid down in the contract 

was that no exceeding 2 OD should be received at the boundary. Therefore the 

proponent might only need to allocate space at the stations for retrofitting odour 

treatment works if required later. However, in order to manage the odour problem, the 

plant should be totally enclosed and the control system should be properly designed 

for the ren val of particular chemicals. The system may include completely 

capturing devices to direct the odorous emissions to the control system. Moreover, as 

mentioned before，the odour may consist of various chemical components, it is 

therefore essential to examine them in the early stage and hence odour control 

equipment can be chosen in the proposal stage. Without having a thorough 

assessment on the odour problem in the design stage，the retrospective installation of 

control systems may arise accommodation problem and other technical problems. 

4.2.3 Refiise Transfer Stations 

The refuse transfer stations, Kowloon Bay，Island East and Sha Tin，were 

commissioned between 1990 and 1994 (HKG EPD Environment of Hong Kong 

1995). Another five numbers of refuse transfer station are targeted to be 
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commissioned in 1997 and one will be at 2000. The odour problem of these stations 

are well be aware and therefore all existing refuse transfer stations had incorporated 

with odour control equipment such as activated carbons and scrubber. 

EIA studies on the new refuse transfer stations have been conducted for 

stations in North West New Territories and Outlying Islands. They were being 

undertaken in the year of，1993 and 1994 respectively, (HKG EPD, 1993 & 1994). 

TLese two refuse transfer stations are at the rural areas and there exists a very large 

buffer zone in between the sources and the nearest sensitive receptors. 

As in general practice，the reports first analyzed the nuisance which would be 

caused in the construction stage of the works, then in the operation stage. There 

would not be any odour problems in the construction stage. Therefore odour would 

only be considered in the operating stage. There was no existing data of odour levels 

for the various sites in the remote islands. But the numerous complaints relating to 

odour of the existing plants should serve for consideration of the interface between 

the source and the receptors. 

The potential odour emission sources from the refuse transfer stations are the 

deposition of refiise and refiise liquors in the transfer facility; surfaces contaminated 

by deposited refuse; waste water collection facilities and refuse collection vehicle and 

container vehicle. 
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The study recommended that leachate treatment process at Mui Wo will result 

in the removal of odours compounds. But at the Discovery Bay，the enclosure of the 

operation within a building with appropriate air control systems should ensure 

compliance of 2 odour units at the site boundary. For others outlying island station， 

the problem would be limited to its minimum as the scale of the refuse transfer 

station are small. 

4.2.4 Refuse Collection Point 

In the Table 4.1，it shows that there are a large numbers of refuse collection 

points in Hong Kong managed by the Urban Services Department and Regional 

Services Department. In order to facilitate the collection processes ? the refuse 

collection points are placed very close to the residential areas, therefore odour 

problem exists and might get worse in the hot and humid conditions. Therefore a 

good housekeeping and a proper operation procedures inside the collection point and 

the proper cleansing of vehicles are essence for air pollution abatement. It was found 

that scrubbers and activated carbons are the odour control equipment used in the 

refuse collection points. 
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4.2.5 Composting Plant 

The only composting plant is located in Sha Lan，northern part of Hong Kong. 

In which ^rubber is used as air pollution control equipment. Odours will be 

generated during the bio-degradation process of the agriculture waste and it is shown 

that composting plants in overseas countries might have a serious odour problem. 

However，the composting plant in Hong Kong is situated in i1、remote rural area， 

hence there is no sensitive receptors near the boundaiy of the plant and nuisance will 

be minimized. 
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5. Legal Aspects 

5.1 The related legislation and regulations in Hong Kong 

The related legislation for the control of odour emission is the Air Pollution 

Control Ordinance. The main purpose of the ordinance is to control the emission of 

r : r  pollutants into the atmosphere of Hong Kong from stationary sources. The 

Ordinance applies to all premises in which air pollutants are emitted from any 

chimney, engine，furnace, oven or industrial plant. In definition，air pollution 

nuisance means any emission of air pollutant which either alone or in conjunction 

with any other such emission:-

a) is prejudicial to health; 

b) is a nuisance to the inhabitants of the neighbourhood 

Therefore the plant which generates odour and arising nuisance to the public 

can be actionable under the Air Pollution Control Ordinance. Sections 9 and 10 of the 

APCO are provisions for controlling the air pollution nuisance: “When in the opinion 

the Authority an air pollutant nuisance exists or is imminent，he shall notify the owner 

of the premises the existence or imminence of such nuisance, requiring him to reduce 

the emission of the air pollutant from the relevant plant. If such air pollutant nuisance 

is likely to be prejudicial to health the Authority shall require the owner to eliminate 

the emission of such pollutant. If the owner of the premises fails to abate an air 
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pollutant nuisance in such a manner as is specified in the abatement notification, he is 

liable on conviction to a fine.” The court, however，will not convict the owner unless 

the prosecution proves that the air pollutant nuisance mentioned in the notification 

existed or was imminent at the time the notification was given to the owner. 

In determining whether the air pollution nuisance can be established, the 

authority is based on the criteria in the Technical Memorandum of the Air Pollution 

control Ordinance. ' 

Criteria in the Technical Memorandum; 

1. Objectionable Odour Caused by the Emission 

1. The Relative Location of the emission source and the place affected; 

3. The Locality of the place affected; 

4. The Time，Duration and Frequency of the Emission. 

It is noted that there is no quantitative approach to define the level of the 

objectionable, how far apart is classified as a relatively close distance between the 

source and the receptor and even there is not a limit on the duration or frequency of 

the emission. 
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5,2 The qualitative approach policy 

The provisions of the Air Pollution Control Ordinance is according to the 

policy of qualitative approach. 

This is a very common approach in overseas countries [31], regulations 

generally are phrased as no perceivable odour at the boundary or no justifiable 

complaints. The problem is that regulations do not provide a clearly established 

criterion to determine i f  and when nuisance occurs. This lack of definition of terms 

invites the need to define these terms almost on a case by case basis. Also，it leads the 

operator of the source difficult to follow，because the criteria may shift as time 

progresses. In turn, this creates the possibility to use odour annoyance complaints as a 

means to influence developments, when in reality the complainants may be of a 

different nature. This is highly unfavourable for industry, as operators have an interest 

in a reasonably stable and clear framework in which they can fit their operations. 

The following table shows the advantages and disadvantages of qualitative 

approach policy. 
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The advantages and disadvantages of qualitative approach policy： 

ADVANTAGES DISADVANTAGES 

十 Direct 'Measure' ox .he 一 Very subjective criterion; nuisance needs 

undesirable effect: odour case-by-case definition 

annoyance 

+ Cheap for the regulator — Provides no 'Continuity of Regulation’ to 

(NO measurements) either the community or the operator 

(Industry) 

+ No Complaints - No Problem — Virtually impossible to control • 

- Imposs ible  to enforce well 

一 Annoyance almost by definition Impossible 

to measure，due to external factors (press， 

community activities etc.) 

(Harreveld, 1994) 

The method of qualitative approach is also adopted in the New Jersey of 

United States (Leo, 1994). They are using the similar method as in Hong Kong but 

they have classified the annoyance to the public into 6 scales. The air pollution 

nuisance is expressed in odour intensity description. This can provide comparative 

data to the authority to make decision. However the same problem is that the nuisance 

is assessed by the officer and they might have subjective point of view on different 

cases. 
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Odour Intensity Scale 

Scale/ Description Odour Intensity Description 

0 Odour not detectable 

1 - Very Light Odour present in the air which activates thr sense 

of smell but the characteristics may not be 

distinguishable 

2 - Light Odorant present in the air whiph activates the 

sense of smell and is distinguishable and definite 

but not objectionable in short duration 

(Recognition Threshold) 

3 - Moderate Odorant present in the air which easily activates 

the sense of smell, is very distinct and clearly 

distinguishable and may tend to be 

distinguishable and/or irritating. 

4 - Strong Odorant present in the air which would be 

objectionable and cause a person to attempt to 

avoid it completely, could indicate a tendency to 

possibly produce physiological effects during 

prolonged exposure. 

5 - Very Strong Odorant present which is so strong it is 

overpowering and intolerable for any length of 

time and would tend to easily produce some 

physiological effects 

(Leo, 1994) 

62 



5.3 The quantitative approach policy： 

Besides the qualitative approach, the quantitative approach takes quantitative 

angle，based on emission measurements combined with modelling to determine odour 

annoyance potential. 

In this case the emission from the source is measured, using olfactometr) io 

determine the odour concentration. Then，the frequency of occurrence of 

concentrations that may cause odour annoyance is calculated for the area around the 

source, using dispersion modelling. The odour annoyance potential is then determined 

using empirical 'dose-effect' relations, between exposure and actual occurrence of 

odour annoyance in similar situations. Air quality guidelines can be set using this 

approach. These can be specified in terms of emission limits for specific sources. 

The quantitative approach is adopted in the EIA study in Hong Kong and the 

requirements of the best practicable means of the specified processes. The acceptable 

limit for the odour emission at the boundaiy is 2 odour units or 5 odour units for 5 

minutes in an air dispersion modelling basis. This kind of approach can give a clear 

definition of the requirement for the operators and the authority. 

The result of the odour assessment from the qualitatively approach can 

provide the authorities, the courts，the community, administrators and enforcers a 

clear basis for assessment of the situation and enforcement of regulatory decisions. In 
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Netherlands (Harreveld, 1994)，this approach has been adopted，and welcomed by the 

industry to develop a clear basis for licensing to allow them to involve odour 

management in longer term planning. 

This method is not without its problems，however. The dose-effect 

relationship between the frequency of exposure to certain odour concentrations and 

annoyance potential is not an easy one，influenced by factors such as the very quality 

of the odour (the difference between a bread factory and a rendering plant). This 

approa“i depends on the availability of a sufficiently reliable, traceable method for 

odour concentration measurement (olfactometry). Inter-laboratories in the 

Netherlands have demonstrated (Harreveld, 1994) that olfactometry can be improved 

to provide the required reproducibility，also using result obtained by more than one 

laboratory. The overall error margin (as a ratio between the upper and lower limit of 

the 95%-confidence interval for two single results, each obtained by a separate 

laboratory) has been demonstrated to be less than a factor 3 which is acceptable for 

regulatory use. 
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The advantages and disadvantages of quantitative approach policy： 

ADVANTAGES DISADVANTAGES 

+ Assessment can be well defined, using 一 Modelling provides no direct measure of 

tools familiar to air pollution managers annoyance; a ‘yardstick，compared with 

empirical aimoyance 

+ Provides clear evidence to law courts in • - The dose-effect relationship between calculated 
case of conflict exposure and actual annoyance is still 

insufficiently documented 

+ Allows identification of major sources, • - Odour concentration measurement 
and consequently the basis for (Olfactometry) must be sufficiently accurate 
abatement strategy and solidly traceable (QA/QC framework for 

certification) 

+ Clear license conditions possible 

+ Enforcement straightforward and 

objective 

(Harreveld, 1994) 

Odour policy should be a reasonable balance between the interests of 

communities, wanting clean air，and industiy/public works，wanting to know where 

they stand and what it will cost them. Broadly，two types of odour policy can be 

distinguished. Firstly the qualitative approach states that annoyance may not be 

caused，but generally fails to provide a clear way to assess presence or absence of 

annoyance. The second approach，that takes a quantitative angle，based on emission 
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measurements combined with dispersion modelling to determine odour annoyance 

potential. 

5.4 Requirements to implement the quantitative approach poiicv 

Odorous emissions shall be adequately controlled to ensure that the operation 

of the plant would not cause an odour nuisance or impose unacceptable constraint on 

land use. To satisfy this requirements, the authority laid down the limitation of 2 

odour units for the plants. As described in previous chapter, one odour unit is the 

concentration of the odorant which just induces an odour sensation among half of the 

panelist. Two odour units is two fold of this concentration. Hence it is a stringent 

requirement. Therefore sophisticated odour control is needed to bring the odour to 

this level 

Difficulties may be encountered in the implementation of enforcement by the 

authority. The odour samples collected at the site boundary may be mixed with the 

background air pollutants. It cannot actually represent the odour concentration. 

How to produce a reproducible，traceable method to determine odour 

concentration is also important. Analytical methods have so far not been able to 

reliably predict the response of the nose to the complex mixtures that are involved in 
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environmental odours. Therefore，olfactometry is still the one and only method to 

measure odour concentration. However, results of olfactometry in literature have been 

generally very wide apart. Such differences, are not acceptable when using 

olfactometry as a basis for regulations. 

The aim of it was to first improve the consistency of measurements, hat is 

expressed as the quality parameter repeatability. Then the second aim is to achieve 

comparable results，r r̂ different laboratoiiw.. 
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6. Recommendation 

It is noted that there is an increasing use of biofilter in the western countries 

due to its high efficiency and less operation technique. But the main consideration is 

the space for accommodation. Hence, it is recommended to look into detail of its 

application in Hong Kong since the high temperature and humid condition favour its 

working environment. 

By sampling the odorous gas at the boundary，the background air pollution 

may add to the sample. It is inadequate for the authority to enforce the control of 2 

odour units at the boundary. Therefore in order to eliminate the influence of the 

background air pollution, the sample should not be taken at the site boundary. The 

odour concentration should be measured at the chimney or emission point of the plant 

and it can be converted to the value of 2 OU at the boundary by the mathematical 

modelling. Hence it is more realistic to set an odour emission limit at the chimney or 

emission point at the plant instead of at the site boimdaxy. And odour sample is taken 

at those designated positions. 

Finally, the qualitative approach to the control of odour nuisance laid down in 

the provisions of the Air Pollution Control Ordinance should be changed to 

quantitative one. But the pre-requisition is the sophisticated olfactometer and its 

reliability. Therefore the quality of the olfactometer should be traceable and be 

accredited by recognized authority such as Hong Kong Laboratory Accreditation 

Scheme HOKLAS. 
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The recommended quantitative approach can only represent an odour unit of 

the air pollutant. However，it was found that two different natures of air pollutants 

with the same level of odour unit may not equal in intensity of annoyance. Therefore， 

even with the adoption of the quantitative approach to the legislation or code of 

practices，the control authority may still not easy to judge whether the air pollutant is 

acceptable. There are many kinds of air pollutants and they will cause annoyance in 

different level. Hence, it is recommended further defining the statutory :ts of 

every kinds of popular air pollutants in terms of odour unit. 
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7. Condusions 

The emission of odours from industrial and waste management sources has 

become a major problem for industry and water authorities. A decreasing tolerance by 

the community for nuisance odours has necessitated programs aimed at minimizing 

odours at the source and reducing emissions using a range of odour control 

technologies. A first step towards odour reduction is an accurate determination of the 

problem，and recent developments in dynamic olfactometry have seen this sensory 

quantification technique take over from chemical analysis methods the 

predominant method used. 

Odour problems are likely to get worse due to: 

• Industry and public utilities being increasingly enveloped by housing 

• Increasing public awareness and political choice for clean envirortment 

• More established mechanisms of community action/legal action 

Odour control equipment 

Odour control techniques consist of oxidation, adsorption and use of bacteria. 

The usage of activated carbons and scrubbers for deodourization are widely used in 

overseas countries and in Hong Kong. But the wet scrubber has its advantage of 
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constant removal efficiency and its versatile in handling other particulate. Besides, it 

was seen that the activated carbon, with its simple principle and easy operation is 

widely accepted by the community for the odour controls. The activated carbon has 汪 

very high odour removal efficiency，but the drawback is that the short breakthrough 

period increases its operational cost and the removal efficiency will be decreasing 

once the carbon becomes saturated. On the contrary，biofilter has the advantages of 

simplest operation procedure and lowest operation cost. Recently, the acceptance of 

biofilter to be the odour control equipment is increasing. 

However, odour control systems do not give overall success unless the entire 

facility is properly enclosed and maintained，especially for the densely populated area 

like Hong Kong. The air pollution control system includes capturing devices to direct 

the odorous emissions to the control systems. It also includes effective housekeeping 

and general cleanliness，proper raw material/finished product handling and storage， 

good spill protection and waste disposal procedures. In addition with the dispersion 

through the chimney, the odour could be reduced to the acceptable level. 

Survey on deodourization 

Only 44 % of the large offensive plants in overseas countries have been 

installed with odour control equipment. The common air pollution control equipment 

are the activated carbon and wet scrubber. Although there was no quantitative 

requirements on the odour limit set by the overseas coimtries, the setback distance 
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and sufficient buffer zone between the source and the receptors is adopted as one of 

the requirement. 

Similarly, activated carbon and scrubber are the two common odour control 

equipment used in Hong Kong. However, only one biofilter is adopted in the sewage 

treatment plant and ozonator is being proposed to be used ii. the abattoir. Thus more 

study should be made on using biofiltration or ozone as deodourization in Hong Kong. 

Legal aspect 

There is no statutory requirements for the odour control but the general limit 

for the odour which would be scented at the boundary of the site is not exceeding 2 

odour units. 

In Hong Kong, the quantitative approach for controlling the air pollution 

nuisance is only used in the design stage of the large facilities such as the planning of 

locating 汪 refiise transfer station or the slaughter house. Usually, the Government 

might lay down limitations on the air pollution impact arising from these plants. Two 

odour units detected at the boundary of such plants is usually the requirement. The 

consultants will conduct air sampling and air dispersion modelling to calculate the 

odour concentration at the boundaiy and hence based on these assessment they will 

recommend some kinds of measures to abate the air pollution i f  necessary. 
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Normally, the application of the qualitative approach is on the complaint case 

against the objectionable odours. When there is 汪 complaint case on the air pollution 

odour the officer will carry out an investigation and their assessment is based on their 

opinion or the criteria set in the technical memorandum，then when the case is 

warranted or legal action will be carried out. By performing such kind of assessment 

procedures it may be very easy to make the case under control but it is not an 

efficiency way. Undoubtedly, the quality of the assessment cannot be traced. And the 

scale of the annoyance for the officer not the same if subject to a certain kind of 

air pollutant. Therefore, it is recommended to set up a quantitative approach to 

control odour nuisance 
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Dear Sir/Madam, 

Questionnaire on the Deodourization of 
Sewaee Treatment Plant. Composting Plant. Abattoirs. Pumping Station, 

and Refuse Transfer Station 

Being a student of the University of  Hong Kong，I am conducting rese。、！i for 
the dissertation of Msc. in Enviromnental Management. The theme of my project is 
the odour control of the sewage treatment plant, composting plant, abattoirs, pumping 
station, and refuse transfer station in various countries as well as in Hong Kong. 
Specifically, it will be very useful for my research in collecting information on: 

•the number of the sewage treatment plant in your country 
•the seriousness on the odour problem 
•the area affected by the plants 
•the control equipment 
•the control legislation 

For the research to be successful, your kind cooperation is  importajit. I would 
be grateful if you would take a few minutes to complete the questionnaire and return 
it to m e  on the following address or by fax. 

- F l a t  A,  39/F., Hoi Fung Mansion, 
Riviera Gardens, Tsuen Wan, 
Hong Kong 

- r a x  No: {b'jl) zhu^. b二o 

If you have any questions about the questionnaire please do not hesitate to 
contact me. 

I appreciate your time and cooperation for panicipating in this research. 

Yours faithfully, 

K W A N  Yiu-keung 



Questionnaire on the Deodourization o f  
Sewage Treatment Plant, Composting Plant. Abattoirs. Pumping Station, 

and Refuse Transfer Station 

To: K W A N  Yiu-keung, John 
Fax No.: (852) 2402 8275 

From: 
Organisation/Department: 
Address: 
Fax No: 

1. Please indicate the number of  plants under different categories, and the seriousness 
o f  the odour problem generated by these plants; 

Sewage Treatment Plant, number: 
Composting Plant, number: 
Abattoirs, number: 
Pumping Station, number: 
Refuse Transfer Station, number; 

一 ， s e r i o u s n e s s  : .  
seriousness 

一 ， s e r i o u s n e s s  .: 
seriousness *: 

、seriousness *: 

(Please classify it into: veiy serious, serious, moderate, acceptable or nil) 

L What  kind of people would be  affected by the odour? 

• operators 
匚 passers-by 
• nearby inhabitants 
C others, please specify: , 

3. H o w  large in average is the area (inside and outside of  the plant) that  would be  
affected by the  odour? 

Appro-x. Area: 

4. What  percentage of the plant has been instailed with odour control equipment? 

Percentage: 

5， What kind of  odour control equipment  was equipped in the concerned plants? 
(You can tick more than one) 

• scrubber, in  what number: _ _ _ (  % )  
j activated carbon, in what number: ( % )  
• other pis spec i f  , in what number: ( % )  

3 in what number: ( % )  
， i n  what number: ( %) 

丁otaJ ！ 00% 
1/2 



6. The reasons for those plants without equipping odour control equipment are; 
(You can tick more than one) 

• economic 
• low odour emission 
u no sensitive receiver 
• no statutory requirement 
• others, please specify: . 

7. The reasons for those plants equipping with odour control equipment are: 
(You can tick more than one) 

匚 economic feasible 
• high，odour emission 
• sensitive receiver exist 
G statutory requirement 
• others, please specify: . 

8. H o w  many existing plants (with or  without control measures) are planned to lower 
their odour emissions by incorporating/upgrading the odour control equipment? 

Number:  (or in % )  

9. How many new plants are planned to lower their odour emissions by  incorporating 
the odour control equipment? 

Number:  (or in % )  

10. Are there any legislation directly related to the control of odour level 
inside/outside the concerned plants? 

• yes, please give details: 

'」no, 
if no, is there any other 
related code of practice 
o r  general guidelines: • 

11. Any additional information: 

End 2/2 
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List of  Responders: 

1. New York State, Department o f  Environmental Conservation, Division of  Water 
2. New York State, Department o f  Environmental Conservation, Division o f  Solid & 

Hazardous Materials (Refuse Transfer Stations) 
3. New York State, Department o f  Environmental Conservation, Division of Solid & 

Hazardous Materials (Composting Plants) 
4. Florida Department of Environmental Protection 
5. Perth, Western Australia, Department o f  Enviromnental Protection 
6. Texas Natural Resource Conservation 
7. State o f  New Jersey, Department o f  Environmental Protection 
8. Illinois Environmental Protection Agency 
9. Republic of Singapore, Ministry c f  the Environmeru 

(丁he above organisations have returned the completed questionnaires) 

10. State o f  Washington, Department o f  Ecology 
11. Swedish Environmental Protection Agency 
12. Der Rat von Sachverstandigen fur Umweltfragen 
13. Repubiik Osterreich Bimdesministerium fur Umwelt 
14. Israel Export Institute, Environmental Tech Centre 
15. Austrian Ministry for Agriculture & Forestry 
16. Umwelt Bundes, Federal Environmental Agency 
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New York State Department of Envin 
Division of Solid & Hazardous Materials 
50 Wolf Road, Albany, New York 12233-7: 
518-457-6934 FAX 518-457-0629 

Mr. John KWAN Yi'u-keung 
F lat  A, 3 9/F'- { hoi  Fung Mansion 
Riviera Gardens, Tsuen Wan 
HCNG KONG 

Dear Mr • KWAN Yiu-ksung:  

T h i s  i s  i n  r e s p o n s e  t o  — ’c>ur recent:  q u e s t i o n n a i r e  r e g a r d i n g  
nhe d e o d o u r i z a t i o n  o f  s e w a g e  rreatment:  p i a n r s  r c o m p o s t i n g  p l a n u s  
—nd r e f u s e  t r a n s f e r  s t a t i o n s ,  " 

The f o l l o w i n g  i n f o r m a t i o n  r e p r e s e n t s  f a c i l i t i e s  l o c a t e d  i n  
New York S t a t e ,  I n  a d d i t i o n , 工  am forwarding you a January 1994 
document e n t i t l e d ,  Municipal Sewaae Sludge Manaaeaient Pract ices  
in  New York State, produced by the New York State Department of  
Snvironmental Conservation; and information on composting 
f a c i l i t i e s  located in New York State by Region. New York State 
consists of  nine Regional O f f i c e s  as shown on the enclosed map• 

S h o u l d  y o u  have any q u e s t i o n s  r e g a r d i n g  t h e  c o m p l e t e d  
q u e s t i o n n a i r e s  o r  t h e  r e p o r t s t  p l e a s e  c o n r a c t  Mr. R o b e r t  M i t r e y ,  
A s s i s t a n t  D i r e c t o r ,  at. ( 5 1 8 )  4 5 7 - 3 6 9 1 .  

S i n c e r e l v ,  

Norman H y enchuci}€>rs? 
i r e c t o r 7  

D i v i s i o n  o f  S o l i d  & Hazardous  
M a t e r i a l s  

E n c l o s u r e s  



1. Please indicate the number of niants under different categories,； 
of the odour grobiem generated by these plants: 

Sewage Treatment Plant, number. ’ seriousness 
Composting Plant, number: , seriousness 
Abattoirs, number: , seriousness 
Pumping Station, number: , seriousness 
Refuse Transfer Station, number: y seriousness 

"(Please classify it into: very serious, serious, moderate, acceptable 

2. What kind of people would be affected by the odour? 

0 operators 
P passers-by 
S nearby inhabitants 
0 others, uisase soecify*: ： . 

3. How large in average is the area (inside and outside of the piaat) 
affected by the odour? 

V a r i e s  
Approx. Area: 

4. What Dercentase of the plant hzs been instaikd with occur contr 

^ercsriiase: 

What kind of odour control equipment was equipped in i s  concs 
(You can tick more than one) : 

XX scrubber, in what number: 1 ( 
0 activated carbon, in what number: ( 
t o c h e r  pis specify ,  in what number: 一  , (  

i roroved ope r a t i on  in what numben 5 ( 
process change i n  what number 

Toiad 3 

seriousness 
- s e r i o u s  
- i r ode r a t e  
- a c c e p t a b l e  

>u1g be 

Dment? 

ants? 

\n 

Questionnaire on the Deodourization nf * 
Sewage i reatment Plant，Composting Plan、Abattoirs, Pumping Station. 

and Refuse Transfer Station 

丁o: K W A N  Yiu-keung，John 
Fax No.: (852) 2402 8275 

From: New York S t a t e  Depar t i r en t  o f  Eiwironrrenta l  Conserval t ion  
Organisacion/Depanmenc: D i v i s i o n  o f  Water 
Address: 50 Wolf Road, A lbany ,  New York 12233 . 
Fax No: (513) 485-7786 _ 

led j 

%) 
%) 
%) 
%) 
%) 



6. The reasons for those plants without equipping odour control equipment are. 
(You can tick more than one) 

萏 economic 
匚丨 low odour emission 
• no sensitive receiver 
S no statutory requirement • 
U others, please SDscify: . 

/. i nc reasons lor those pianis couipping witn odour control couipnicnt 
(You can nek mors than one) 4 * 

• economic feasibie 
E high odour emission 
Z sensitive receiver exist 
0 statutory requireineni 
• others, please specify: . 

8. How many existing plants (with or without control measures) are planned to lower 
their odour emissions by incorporating/upgrading the odour control equipment? 

0 . 、. 
Nuinber: (or in %) 

9. How many new plants are planned to lower their odour emissions by incorporating 
the odour control equipment? •• • 

Number 。 (or in %) 

10. Are there any legislation directly related to the control of odour level 
inside/outside the concerned plants? 

口 yes，please give details; 

[?  no, ‘ 
if no, is there any other 
related cods of practice ， . . 一 、 —  i iwic，二一-. : . .  1 nuj-sancs Drovxsj-ons。補 ioca^  丄e，—s—^̂  
or genOT! ginaeimes: ： - 斤 w ；  ； ‘ -^ rnaxn'peĵ ajice cuixu. L a . u n s p e — ^  -

^ Q^scx^arae. “ 

1 i. Any additionai iruonnation; 

End 2/2 



c 一 ^uestI 'Qrinai 'rc o n  如 Dcodoiirization  nf 

and Rerû e 丁ran士r Station “~1 

To: KWAN Yiu-keung, John 
Fax No.: (852) 2402 8275 

f7 0 m : .  ^ w J o r k  State Deparor^nt: o f  E^vironnHnrai Conservation 
OrganisauoiVDepamnent; D i v i s i on  o f  So l i d  & Hazardous MazBria^ s 
Adaress: 50 vsolr Road, Albanv, New Yô k 12)33 
Fax No; (518) 485-7733 “ “ • 

rnoic抵 uhe numbeLof plants imdsr difrsrem categories, and the seriousness 
0 1  ociour prooiem generated by these plants: 

Sewage Trsatmsnt Plant, number 
Composring Plant, number; 
Abattoirs, number 
Pumping Station, number: 
Refuse Transfer* Scation, number. 4 8 ?  

• ， s e n o u s n e s s  
^ seriousness 
」serioasness 
^ seriousness 
」seriousness l a r a e  

(Please ciasoirr' k into: very serious, serious, moderars, acceptable or nil) 

::What kind of people would be affected by the odour? . .  

E operators 
passers-by 
nearby inhabiianis 

• others, please suecifv: 

3:How large in average is the area (inside and outside of the plant) that wouid be 
aiiecisd by the odour? ‘ ‘  

Noz kmowa.  Odor problems typically are a problem for 
• le f a c i l i r y  o r  t h o s e  who a r e  iiriDsdiatsly Aoprox. Area: c e r s o n s  a t  

• adjacent  t o  the f a c i l i t y .  _ 
4. What percentage of the plant has bcsn insiailsd with odour control eauiDment? 

"erceniase: .toproxiirately 40-50% o f  rhe l a r g e  t r a n s f e r  s t a t i o n s  
New York S tars .  * 

5. What kind of odour control equipmem was equipped In the concerned pianrs? -
(You can rick mors than one) 

G scrubber, in what number: %) 
C acdvaed carbon, in wha: number: %) 
S ocherDis SDecify 3 in what number: %) 

, in  wha: number %) 
%) 

d 100% 
， i n  what number: 

%) 
%) 

d 100% Tot； 

%) 
%) 

d 100% 

l arge  r e f u s e  
50 ,000  

Of these 481  f a c i l i t i e s ,  194 
transfer s t a t i o n s  accepting 
cubic-yards o r  12,500 tons  „ 
remaining a r e  small  t rans fer  s t a t i o n s  which 
accept l e s s  than 50,000 cubic  yards armually. 
Odors are n o t  "generally a problem a t  t h e  szmll  
transfer rotations. 

Tdb l a r g e  t r a n s f e  
s t a t i o n s  which e r  
o d o r - o s n t r o l  

agents  i n s i d e  t h e  
t i p p i n g  f l o o r  are 



6. Tne reasons ror those pianis without equipping odour control eauioment , .  
(You can tjck more than one) * H a i :  

0 economic 
S low odour emission 
• no sensitive receiver 
• no statutory- requirement 
CI others, pi ease specify*: 

/. ine reasons lor those pianis equipping w t h  odour control eaaiDEneni a r -
(You can tick more thzn one) * ‘ 〜 

• economic feasibie 
赶 high odour emission 
L. sensitive receiver exist 
岜 staruiory- requirement 
Q others, piease specify: . 

How many existing plants (with or without control measures) are piaimed to lower 
liieir odour emissions by incorporating/upgrading the odour conirol equipment? 

Number: Untaiown (。r ^ 

9. How many new plants are planned to lower their odour emissions by incorporsxine 
the odour conirol equipment? -- " 

Number (or in %) 

10. Are there any legislation directly reiated to the concol of odour level 
inside/outside the concerned pianis? 

New York Scare1 s Environmenral Conservation Law 
E yes, please give details: s t a t e s  that: the Departmen-c has t h e  pov^r xxd adop 

• — a m  praauxga.zB ；  airBm ajnd repeal  Lul'es and 
rsguiatJions cnrectisc az. nne 'preVWCion and reduc 
or oonoxious ede r s  (see  du'Laciidd ^ u e ) .  New Yor 

N S ta te !  s Parr 350 recnjlations which GO ve in  t h e  U noT . , -- _ .  . • 
. ,  , OTDeratnon o二 tiransiisr sratnons xnc丄uae a reauure 

iino7 is Laere any other “ p r o c e s s 二 。 t ipp ing ,  sorci^g, srorage n̂d 
retated coae or practice c o r r i D a c t ion areas must be located wirh in an enclc 
or  gzncrzl  guidelines: buildxnc. Purrhennpre,  the  regulat ions  szBx.a zs 

cransfer srat̂ ens and rransfer venxcles rtnisu be 
cleaned  zo  prsverx cxiors. xne regnxations also 

"""sratie cnar. cccrs musr 1¾ dffec'tiively contro l led  
ILAnyaddiriondinibmrnuorr  d o  ^ consxiuare  n u i s a n c e s  o / h a z a r d s  r o  

； OJ prcperhy-r 

Mditionai infomation： _ 」  • 
. End 2/2 

The Part 360 regulations s t a t e  that  a l l  putxescifale s o l i d  waste must be 
raroved frexn the transfer  s ta t ion  whenever transfer containers  are f u l l ,  c 
within 7 days of rece ip t ,  whichever cores  f i r s t .  This a i d s  i n  preventing 
very ser ious  odor problems. 

Attachment 



§ 27-0701 ENVIROSMESTAd, CONSERYATlq^ 
Listed by tne Public H&aJth Council and 
enforced by local puhiic heaJth agencies, 
have been ineffective because of the dif' 
fusion of responsibility and a lack of 
uniformity' in eruforcemenc policies. 

“In recognition of  the need for and the 
cost of providing' improved soiid waste 
management faciiiaes, the people of the 
sta.ce approved Lhe eminjnmenca! quali-
ty bond act of nineteen hundred sevenr/-

nvo (1.1972, c. S5S] which vr— 
l.ocai g-overamencs in financing- imp 
faciiiaes. ” 

“It is :he p u ^ o s e  o f  this act [L.29 
a 329] to assure thac soiid waste 一 
a-fsment is conducted in a saie, sanicaxy； 
erflaent, ecooomic ajid environmencaJjv 
sound manner throughout the state 
providing* a unified r^gniaDory ‘ 
work cherefor." . • 

Cross R«icrences 

Definitions— 
Inactive haiaxdous waste disposal dcss, see secdon 27-1301. 
Industrial hazardous waste management, see section 27-0901. 
Industrial siting： hasardous waste faciiicies, s e e  secdon 27-1101. 
Litter and soiid waste control, see section 27-1003. 
Solid wasce management and resource recovery fadiides, see section 27--070lSy 
Stace aid for implementation of resource recovery and other improved soud*"̂  

v^ste  manag-emenc systems, see secdon 27-0501. ’ 
Wasw cransponer Dermics, see secdon 27-0303. 

, N e w  York Codes, Ruie3 and Regruiations 

Addidonal deflnicions, see 6 NTCHE 360.1. 

Library References 

Health and Environmenc 妇 2 5 . 5 ( 5 ) .  ** . 
CJ.S. Health and Snvironment §§ 91 

et seq., 106 et  seq.,工31. 

§ 27-0703 .  Powers of the depanment 
v 

The department shall have the power to: .,. 
i .  Adopt and promulgate，amend and repeal rules and regula-

tions governing the operation of soiid wasie management facilines. 
Such rules and reg^ilacions shall be directed a t  zhe prevention or 
reduction of (a) water polludon. fo) air pollution, (c) noise pollution. 
(d) obnoxious odors, (e) unsig^hcly conditions caused by unconcrolied 
release of litter, (f) infes^tion of flies and vermin, and other 
conditions inimical to the pubilc: health, safety' and weifare. Ir： 
promulgaung such rules and repiiarions. che deparxmenc shai! give 
due regard lo the sconomic and technological feasibility of compli-
ance therewith. Any mie or repiiadon promuigaced pursuan: 
hereto may differ in its terms and provisions as becween paracuiar 
types of solid waste manag^erneni facilities and as becween pardcu-
lar areas of the state. 
2. Provide technical assistance to municipaiities and other per-

sons engaged in soiid waste n:2.mgemeni and provide training： for 
proper operadon of soiid wasce management faciiicies. 

566 



Ouestiormairc on the Deodourization nf 
Sewage Treatment Plant. Composring Piant. Abattoirs, Pumping Station. 

and Refuse Transfer S'Laiion 

To: KWAN Yiu-ksung, John . 
Fa^No.:(852) 2402 8275 

From: New York State DepartrrBnt of Enviromental Conservation 
Organisation/Dspartmenu Division of Soiid & Hazardous Materials 
Address* 50 ^blf RDad, Albany, ilew York 12233 
Fax No:' . ( 5 1 3)  485-7733 " 

1. Please indicate the number of plants under different categories，and the seriousness 
of the odour problem generated by these plants: 

Sewage Treatment Plant, numben 
Composring PI ant, numben 34* 
Abattoirs, number: 
Pumping Station, numben 
Refuse Transfer Station, number. 

senousness 
seriousness 
seriousness 

」seriousness 
.seriousness 

；noderate t o  problem 

'(Please classify it into: very serious, serious, moderate, acceptable or nil) 
*See attached l i s t  o f  f a c i l i t i e s .  

Z. What kind of people wouid be affected by the odour? • . . . .  

oi>srators 
E passers-by 
2 nearby inhabitants 
• others, piease specify: 

3. How large in average is the area (inside and outside ofihe piaut) that would be 
affected bv the odour? _ 

Aoorox. Area: 
Varies  

Wmt Dercentzgs of the piant has been installed v.rJi odour coarrol equipment? 

Percenisee: 

5. Whai kind of odour control equipment was equipped in the concerned pianis? 
(You can rick more than one) 

Q scrubber, 
[aciivaied csLrbon, 
E other pis specify* ^ 

in what nmn^zv: 
in what number: • 

( ib  what number: _ 
，in what nunibcr: _ 
,in what number: 

%) 
%) 
%) 
%) 

— 。/。） 
Total 100% 

Atanî er - spray 
into pile. 



6. Tns reasons for tnose plants without equipping odour control eaixiDment arc 
(You can tick more than one) 4 ‘ . 

S economic 
0 low odour en. sion 
D no sensitive receiver 
• no statutor/ requirement ‘ 
C ochers, plsase specify: 

7. The reasoQs for those plants equipping with odour control eduiDm.^ are* 
(You can tick more than one) … 

• economic feasible 
S high odour emission 
E. sensitive receiver exist 
0 statutory requirement * 
• others, piease specify; • 

8. r low niEnv cxisrins p丨sjks (witn or witHout controi msssurss) etc plsziDcci to lower 
their odour emissions by incorporating/upgrading the odour controi equipment? 

Number: (or in %) 

9. How many new piancs arc piarincd to lower their odour emissions by incorporating 
the odour control equipment? 

Number: Unknown (or in — %) 

10. Are there any legislation directly reiated to me conrroi of odour level 
inside/'oatsids the concerned plants? ‘ • 

•c yes, please give details: See page 5-3 /Sect ion 360-5-3 (hj 7 of  the 
‘ New York Sraca docurr̂ ni: errciiJ_ed 6NYCRR 

“ Soixa Wasre -yajiageireni: ^Hcilxuxes 

• no, 
if no，is there any other 
reiated code of practice 
or gcncrz: guidelines: _ 

11. Any addicional ribrmacion: 

End 



3. How large in  average is the area (inside and outside or the piaai) th 
afFected by the odour? 

Approx." Area: \Jcif\cs 七 

4. What percentage o f  the plant has been installed with odour control 

Percentage: 0 ^ ^  i • 如 仲 七 如 次 从 t 5  • 
漘 

5. What kind o f  odour controi equipment was equipped in the concen 
(You can tick more than one) UA^acuiri, vJC ^ 匕 

G scrubber， in what number: ( 
•I activated carbon, in what number: ( 
: o t h e r  pis specify , in what number. ( 

, in what numben ' ( 
、in what numben ( 

Questionnaire on the Deodourization of 
Sewage Treatment Plant.  Composting Plant. Abattoirs. Pumping Station 

and Refuse  Transfer Station 

To: KWA.N Yiu-keung, John 
Fax No.: (352) 2402 8275 

Organisation/Dsoartment:〜 丨、 cU n ^ t c c n M  
Address: TuĤ  
Fax No: 

1. Please indicate the number of plants under different categories，and the seriousness 
of the odour problem generated by  these planL: 

oi f b r ^  ^ , 
Sewage Treatment Piant, n u m b e r  3 ^ 5 1  ，seriousness •: L W 丨 ^  p“厂 

Composting Plant, number: (p ’ seriousness •: Vc, qia/X 
Abattoirs, number:  ； ， s e r i o u s n e s s  •: 
Pumping Station, number:  八 ’ seriousness : 
Refuse Transfer Station, number: uaWaM ’ seriousness : 

.(Please classify it into; very serious, serious, moderate, acceptable or nil) 

2. What kind o f  people would be affected by the odour? 

叉 operators 
》passers -by  
y L  nearby inhabitants 

. • others, piease specify*: . 

n
i

‘ 

'1 

\
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6. The reasons for those plants without equipping odour control equipment are: “ 
(You can tick more than one) . 

^ economic 
耷 low odour emission 
译 no sensitive receiver 
% no statutory requirement . 
• others，please specify: . 

/. The reasons for those plants ccjuipping with odour control equipment are: 
(You can tick more Lhaxi one) 、 ‘ 

^economic feasible 
high odour emission 

^ sensitive receiver exist 
yL  statutory requirement 
• others, piease specify: • 

8. How many existinu pianrs (with or without control measures) are planned to lower 
their odour emissions by incorporating/upgrading the odour control equipment? 

Niimber: (or in  %)  . ^ 

9. How many new plants are planned to  lower their odour emissions by incorporating 
the odour control equipment? 

Number: (or in %)  科么 

10. Are there any legislation directly related to the conirol of odour ievsi 
inside/outside the concsmed plants? 

叉 yes. piease give details: ‘ S t t  2 2 - Z 3  2^1-IQ?. 

i f  no, is there any other 
related code o f  practice 
or general guidelines: _ 

11, Any additional infonnaaon: 访 A  O h v  Crrfv̂ ( 

End 



and the serio 

• • •  

: . d 欠  

： NIL. 

j or nil) 

usness 

lu^ — 

丨e 

t? 

m 

1. Please indicate the number of plants under different categories, 
of the odour problem generated by these plax/s: 

Sewage Treatment Piant, number广 ，seriousness 
Composting Plant number ’ seriousness 
Abattoirs, number; 
Pumping Station, number: \ogrO 
Refuse Transfer Station, number: S~ 

」seriousness 
一 , s e r i o u s n e s s  

， s e r i o u s n e s s  

•(Please classify it into: very serious, serious, moderate, acceptable 

2. What kind of people would be affected by the odour? 

ooeraiors 
Q-l5assers-by 

^ T ^ t z i h y  inhabitants 
•二 others, please specifŷ : 

3. How large in average is the area (inside and outside of the piant) 
affected bv the odour? 

Approx. Area: -

What percentage of the piant has been installed with odour contr 

Percentage:  X)  /1 

What kind of odour control equipment was equipped in the conce 
(You can tick more than one) 

Z' scrubber, 
5 activated carbon, 
Z other pis specify J 

i 

3 ) -

i what number: 
i what number:. 
what number:. 

丨 what number: 
what numben 

Total 1 

Questionnaire on the Deodourization of 
Sewage Treatment Plant 

ai 

To: K W A N  Yiu-keung, John 
Fax No.; (852) 2402 8275 

From: ^ 八  

Organisatioji/Department: 
Address: ^ 丫-¾ S O  
Fax No: 上 ocf 5 

W not daimed within 7 days ,  p lease return to , ； ' ， . ' •  • 
Westra/la Square. 141 St  George's Terrace. Perth, Western AusiraAa 
GPO Box S1400, P«r th,  Wes te rn  Aus t rB l l s  6001 • . . .  

Deoartment of  Environmental Protect 

^ o r c o r c ^ —  
v ^ a  6 m  

%) 
%) 
%) 
%) 



6 .  The reasons for those plants without equipping odour control equipment are: 
(You can tick more than one) 

/^economic 
^2^k)w odour emission 

no sensitive receiver 
no statutory requirement 

L others, please specify: 

The reasons for those plants equipping with odour control equipment are: 
(You can tick more than one) 

^conomic feasible 
^high odour emission 
sensitive receiver exist 
statutory requirement 
others, please specify: 一 

8. How many existing plants (with or without control measures) are plarmed to lower 
their odour emissions by incorporating/upgrading the odour control equipment? 

Number: rQfu (or in %) 

9. How many new plants are planned to lower their odour emissions by incorporating 
the odour control equipment? 

Number: 'N1 一 、  (or in %) 

10. Are there any legislation directly related to the control of odour level 
inside/outside the concerned plants? . 

匚 yes, piease give details: 

if no, is there any other 
reiated code of practice 
or eeneral guidelines: 

11. Any additional mforaiation: .o , "Ai- ?̂z.crr<. 

1 n)  /X^" 
End 



Questionnaire on the Deodourization of 
Sewage Treatment Plant. Composting Plant Abattoirs, Pumping Station, 

and Refuse Transfer Station 

To: K W A N  Yiu-keung, John 
Fax No.: (852) 2402 8275 

From: f A u A  v Cv \ P-e  〜 i h S  
Organisation/Department: X a S  
.vdciress:鑤 P .  O .  6 d  [ 3 c > @ 7  
f a x n o ;  s i x  - h h 3 d  

Texas Natural Rescohce: 
conseryaticn commission , 

P.O. Box 23087 
Austin,  Texzs  78711-3087 

1. Please indicate the number of plants under different categories, and the seriousness 
of the odour problem generated by these plants: 

Sewage Treatment Plant, number: 2.H 3 0  ’ seriousness : 
Composting Plant, number: 9 o ， s e r i o u s n e s s  *: 
Abattoirs, nuinber: seriousness、 
Pumping Station, numbsr: 3, X / o  ，seriousness :: 
Refuse Transfer Station，number: lo / TO ，seriousness : 

•(Please ciassify it into: very serious, serious, moderate, acceptable or nil) 

2. What kind of people would be afFected by the odour? --

二 operators 
二 passers-by 
5C nearby inhabitants 
I others, please specify: ^ 

J i-p 

-洗CC々产 

3. How large in average is the area (inside and outside of the plant) that would be 
affected by the odour? “ 

ADoro:. Area: ^ \ 0 0  ^ 十  

Vvhai oercentase of the olant has been installed v、itn odour control equipment： 

？trcemaae: _ \  

Whai k!nd of odour conirol equipmeni was equipped in tne concerned plants? 
(You can rick more than one) 

X scrubbcr. in what number: [ ( 0/0) 
act]\ aied carbon, ‘ in what number: ( 

X o;h-r pi5 spccin 0 ^ M . m v、.hai number: „2.0..-  ( v .  
m what number: f p  

• i n  u 'hat number:  一 ） 見  
o'o) 



6. The reasons for those plants without equipping odour control equipment are; 
(You can tick more than one) 

• economic 
• low odour emission 
K no sensitive receiver 
• no statutory requirement ' 
• others, please specify: . 

7. Tne reasons for those plants equipping with odour control equipment are: 
(You can tick more 'han one) 

• economic feasible 
• high odour emission 

^ sensitive receiver exist 
^ statutory requirement 
• others, please specify: . 

8. How many existing plants (with or without control measures) are planned to lower 
their odour emissions by iDCorporatLig/upgrading the odour conirol equipment? 

Number: ^ 1 (or in %) 

9. How many new pianrs are planned to lower their odour emissioris by incorporating 
the odour control equipment? . 

Number: S \ (or in %) 

10. Are there any legislation directly related to the control of odour level 
inside/outside the concerned plants? 

艮  yes, please give details: E a ' F  f A ^ 0 1  e 

i f  no, is there any other 
related code of practice 
or general guideiines: _ 

i 1. Any additionai information: 

End 2/2 



5.2.6 Siphons 
Siphons, also cal led inverted siphons  or  depressed 
sewers, are used to convey wastewater ti门der 
srreams or highways, conduits or other obstructions 
to the normal sewer grade line, and to regain as-much 
elevation as possible after passing the obstruction. 
Siphons ars normally l imited to pipe sizes greater 
than 2C-cm (8-in) diameter. Sewage in s iphons is 
under pressure, s ince che conduits are be low the 
hydraulie grade line. Because the siphon rema ins  full 
even during periods of no flow, it is a potential site of 
significant sulf ide generation and odor release. 

Methods of control l ing sulf ide generation that wou id  
oe applies bis to s iphons were  discussed in Chapter 3. 
These rechniques include improving the oxygen 
baiancs by air or oxygen injection, or by addit ion of 
chemicsis to oxidize or precipitate the sul f ide or 
prevent its formation. -

Siphon design must consider the potential for odor 
reissss. Positive pressure develops in the atmosphere 
upstream of the s iphon due to the downstream 
movemen; of air induced by the wastewater f iow. A i r  
thus tends 10 exhaust f rom the manhole at the s iphon 
inlet and may escape in iarge amounts f rom smal l  
operfings, such as pick holes in manhole covers. A t  
less than rr.aximum flow, wastewater dropping into 
the in ie i  may cause turbulence and odor release. 

One technique that has  besn successfully used  to 
minimize odor re lease at siphons is the use  of air 
jumpers. Thsse are pipes that take the air off the  top of 
ths 丨门丨et siructure and convey-it to the end of the 
siphon, in  mcs*  cases, air jumoers run paral lel to the 
siphon, although the pipe can be suspended above 
ihe nydrauitc grade l ine. Provisions should be made to 
drain the air jumper to periodically remove accum-
ulated condensate. Usually, the diameter of the air 
jumper pipe is approximately one-half that of the 
siphon (5). Sofids deposit ion is another potential 
problem and s iphons should normally be des igned for 
velocities of 0.9 m / s  (3.0 ft/s) to prevent solids 
deposition and subsequent odor generation.丨n some 
casss, multiple s iphon l ines are installed to ensure 
adequate velocities dur ing the early design l i fet ime of 
ths system, i n  these instances, the unused s ewe r  fine 
may bs used  as  the air jumper  ！ine during' tne early 
design period when  f iow is small  and sulfide genera-
'ion may bs a problem. 

5.3 Vsnti iat ion of Sewers 
5.3.1 Objectives of Vantiiation 
Venti ia i icn of sewers  is often undertakan for a variety 
of reasons. For the most part, onfy the control of odors 
is practjcally acnievabie wi th  ventiiation. S o m e  of the 
reasons vsnti iat ion has been attemotec are d i scussed 
here. 

5 .3 .1 .1 incraas ing the Ox ygen  Con t en t  o f  t h e  
S ewe r  A tmosphere  
丁 h s  oxygen conienr of the sewer  atmosphere does  
not change signif icantly as a result of the septic i ty of 
the wastewater. In pania l ly  tided sewers, r ise a n d  fa l l  
of the itquid level results in d isp lacement a n d  
replacement of air, and there is normaify a d o w n -
stream flow of air due to a drag effect be tween  the  
air-sewage interface. Oxygen co门cerurations in s u c h  
sewers are rarely less than 9 0  percent of no rma l .  If 
oxygen concentrations are above 9 0  percent of 
normal, venti iation is unl iksfy io maka a s ign i f i cant  
differenca in the oxygen baiance of the stream. 

5 .3 .1 .2  Reduc ing  the A tmosphe r i c  
H2S Concentrat ions 
Although it wou id  seem feasible to venti late s ewe r s  
to reduce :he atmospheric sulf ide concsntrat ions a n d  
thus control corrosion, th is  approach has l i t t le 
practicai value, in order to have messureable results, 
complete replacement of the sewer atmosphere w i t h  
fresh air wou id  be racuired at frequent intervals. Even  
if this approach were  economical, there wou id  be the  
problem of dispesa丨 or' large vo lumes of ma lodorous 

5 .3 .1 .3  Dry ing  ths  Wa l l s  o f  S ewe r s  and  O t h e r  
Structures 
Ths oxidation of hydrogen sulf ide gas to su l fur ic  ac id  
does not occur if the sur face is dry, s ince mo is ture  
must be present for bacterial oxidation of H^S. 
Vsnti iation has been used w i t h  the objective of dry ing 
sewer wal ls.  Th isdsthwayte  estimated tnac w h e n  the 
relative humidiTy cf the s e w s r  atmosphere exceeds 
80 ro 35 psrcsni, sufficient moisture w!.!! be present 
on the vvails to support bacteria! activity (5). 丁histie-
thwayte also proposss 3 des ign procedure for vent i ia-
tion of sswers  to control humidity, but indicates that 
in most cases this approach is not practicable. Th i s  i s  
due to the rapid increase in relative humid i ty  of 
ventilstior, air w i t h  f iow a long the sewer, the large 
number 0: vsnt i ist ion stations required, and  the 
significant increase in operation and ma in t snancs  
costs. Pomeroy also indicates that this approach is 
impracucs丨 for yssr - round protection  ？or sven  rypica! 
sewer i i s i anc s s  berween manhoiss  (1). 

5.3.1.4- Prevent ing Letha l  A tmosphe res  . 
Port a bis fans or biowers are often used to vent i iate 
manhoiss before workers enter.  丁h.'s is acceptable 
practics for iocaiized condit ions, provided other  
normai safety procedures are followed, however •  it i s  
q u e s t i o n a b i s  a s  :o w n e t h e r  th i s  p r a c t i c e  w o u l d  
provide  3 s a f e  e门vironmeru between manholes,  it is  
not feasible to ventilate large sections o? 2 s e w e r  
system sufficiently to assure a safe environment for 
sewer workers. 



5.3.1.5 Preventing Explosive Atmospheres 
Explosions in sewers  general ly result from the 
presence of large amounts  of volatile hydrocarbons or 
from leaking natural gas mains. Only under very 
unusual conditions do explosions result from accum-
ulation of sewer gases. Because of the unpredictable 
causes of exolosions and the conditions under wh i ch  
tney occur, it is unl ikely that ventilation could assure 
protection from explosions in a wastewater collection 
system. 

5.3.1.6 Contro l l ing O d o r  Emiss ions 
Sewer ventilation can wi thdraw malodorous air at 
one point in order to prevent odor emissions at other 
(ocanons. Normally, contaminated air must undergo 
treatment Dy one or more  of  the techniques discussed 
in  Chao'^ r  4. Venti lat ion is often practiced at waste-
water treatment plants, where  air is withdrawn at the 
downstream terminus of the sewer(plant headworks) 
and either treated separately or piped to existing 
biological srabilization processes for removal of odors. 
Although most other possible objectives have not 
besn achieved by pract icai levels of ventilation alone, 
control of odor emiss ions  can  be effectively served by 
continuous ventiiation, 

5.3.2 Methods of Ventilation 
Ventilation of a sewer  can occur through both natural  
and mechanical means. Virtual iy all sewers incor-
porare some method of natural vsntiistion. M e c h a n - -
ical ventilation, on the other hand, is normal ly 
employed oniy in response to complaints of odor 
emissions from a port ion of the collection system 
following the or iginal design.  丁he two methods are 
discL'ssed below. 

5.3.2.1 Natura l  Vent i l a t ion  
Collection systems in the United States do not 
normally incorporate special vents  or  hardware to 
assist in natural sewer  ventilation. Rather, manho i ss  
and building vents a r s  general ly considered adequate 
to keep sewers-suff icientiy ventilated (6). 

Natural ventiiation occurs from the fol lowing  forces 
(5)(3). . 

1. Change in barometr ic pressure along the sewer  
2. W ind  velocities oast venrs 
3.丨^ricnonal drag of wastewater on sewer  air 
4. Rise and fa!! of the wastewater level in  the 

sewer 
5. Relative density differences of sewer  air and  

outside air 

The degree of natural venti iation which occurs  in a 
sewer Is difficult to predict, since fluctuations in the 
above variables may change both the direct ion of 
movement and velocity of the air contained in the 
sewer. 

Whereas no spec:a丨 provis ions ars normally made to 
ennance natural venti iat ion  of  sewers in  the Un i ted  

States, special vencilat/on sys tems  are  「outineiy 
i n c o r p o r a t e d  in to  s e w e r  d e s i g n s  in t h e  U n i t e d  
Kingdom a n d  Austral ia  (5). T h e  r e a s o n  for t h i s  ！s that 
collection systems designed in the United K ingdom 
and Austral ia havs cypicaliy incorporated "boundary 
traps" or .'running traps" at building sewers or house 
laterals' which effectively prevent the transfer of air 
between the sewer and building vents. S ince tne 
building veru is no longer a source of ventilation air, 
induct and eaucr stacks are placed at various locations 
in tne collection svscsm to a l low air movement into 
and out of tne sewsr. Research o门 natural sewer* 
vsnti iat ion systems is d iscussed in Rsfersnces 7 and 
8, and detail so design procedures for sucn venti iation 
systems are Drssented in Reference  厶 .  

5 .3 .2 . 2  Mechanica l  Vent i iat ior.  
Mechanics丨 vemi iadon mav be smpioyed wne r s  a 
constant velocity and direc i ion  of  air f low  is  desired. 
丁his may be necessary whe re  odor emiss ions f rom 
sewers  must be controlled, as in residential neigh-
borhoods, or where hydraul ic condit ions that occur in  
s iphons or surcharged sewers  rssuit  in stagnant air  
pockets with reduced oxygen contents. Mechan ica l  
vsnti iat ion may also be employed at headworks of 
wastewater i r eamsr i t  plants in order to convey 
maiodorous sewsr gases to odor controi systems. 

Figure 5-S shows  two examples  of the use  of 
mechanical ventiiation for odor control in Aus t in ,  
丁exss (10). A t  Wi l l i amson Creek, odors escaping f rom 
septic wsstevvatsr enter ing the wet wen necessitated 
seal ing of the wet we l l  and upsrream msnno ie  to 
al low withdrawal of air f rom 5,980 m (19,600 ft) of 
1 06 -cm (42-in} diameter concrete outfail line. A 7.1 -
m V m i n  (250-scfmi biovvsr was  used Co remove 
odorous gases from the sewer  and discnargs them to 
an aerated stabilization oond. 丁his approach w a s  
successful in controlling odors from the system. 

A simi lar approach wa s  used for the Wairsut C reek  
system.  丁his was a toiai  gravity system w h i c h  
included a sipuon Tor corsvsyinG vv3sts'»*/31sr iiricisr 
W a l n u t  Creek.  Two 1 4 . 2 - r r , 3 / m i n  ( 5 0 0 - s c f m )  b l o w e r s  
w e r s  u s e d  to r e m o v e  o d o r o u s  g a s e s  f rom 3 , 2 0 0  m 
；10,500  ft)  of concrete sewer  a: a sealed manho l s  
upstrsam of the sionon. T i i s  blower discharged the  
gases tnrougn air lift pumcs  in the aeration Das in of 
the treatment plant ro achieve betisr mixing ot the 
Tank contsnts and absorption and axidacion of  :ne  
odorous components of tne gas in the aerated l iquid. 

Venti iat ion of pumping stations is part  or  no rma l  
design Drocedures for these structures. A m i n i m u m  
of 12 air changes per hour is recommended for 
coniinuotisly venciiated wet w e " s  and 3 0  air changes  
per hour for intermineni iv ventilated w s :  we l l s .  A 
mfnimunn of 5 air changes per hour is recommended 
for conrinuousiy venti iatsd dry wel ls  and 3 0  air 



Figure 5-9. Porcod draft ventilation for odor control, Au*tin, T X  (9). 

S e a l e d  
M a n h o l e  

A i r  Inlet 
or Venr Manho le  

A i r  m Upper Part 
of Pipe 

Aeration Tank 

r i o w m g  Sewage  in 
3o t i om of P ipe Sewage  Pump 

19,600  ft Sea l e d  
W e t  Well 

a)  Vent i ia t ion S y s t em  at Wi l f i amson Creek. TX  

Sea l ed  
M a n h o l e  A i r  Inlet 

o r  V e n t  A i r  i n  Upper Part 
of P ipe 

F low ing  Sewage  
Bottom of P ipe Aeration Tank 

10.500 ft 
Siphon 

b) Vent i la t ion S y s t em  at Wa l nu t  Cree、TX 

changes  p e r  h o u r  for  intermit tent ly  ven t i l a t ed  dry 
wells a n d  o t h e r  b e i o w  g r a d e  s t r u c t u r e s  (11). 

5 . 4  S e l e c t i o n  of Mater ia ls  
Mater ia l s -Se lec t ion  is a critical aspect  in d e s i g n  of 
w a s t e w a t e r  co l lec t ion  s y s t e m s  in w h i c h  s u l f i d e  
genera t ion  is Hkeiy t o  p o s e  p rob lems .  The  add i t i ona l  
expense of u s i n g  ma te r i a l s  wi th  grea te r  d e g r e e  of 
corrosion r e s i s t a n c e  m a y  b e  just if ied by t h e  c o s t  
savings f o r  r e p l a c e m e n t  o r r e h a b n i t a t i o n  of d e t e r i o r -
Med s t r u c t u r e s  a t  s o m e  la ter  da te .  The  fo l lowing  
discuss ion d e s c r i b e s  t h e  v a r i o u s  ma te r i a l s  u s e d  in 
collection systems, w i t h  par t icular  e m p h a s i s  o n  t h e  
co r ros ion - re s i s t an t  p rope r t i e s  of e a c h  ma te r i a l .  

5,4.1 Pipe Materials 
If su l f ide  is  e x p e c t e d  to b e  p r e s e n t  in s u f f i c i e n t  
quan t i t i e s  t o  c a u s e  cor ros ion ,  cons idera t ion  m u s t  b e  

g iven to t h e  u s e  of p ipe  m a t e r i a l s  w i t h  h i g h e r  d e g r e e s  
of corros ion r e s i s t a n c e .  D e s i g n  c o n s i d e r a t i o n s  in 
se lec t ing  s u c h  m a t a r i a i s  a r e  (1):. 

1. Availabtiity of t h e  m a t e r i a l s  in t h e  p i p e  s i z e s  
requ i red  

2 .  M i n i m u m  a n d  m a x i m u m  levels  of s u l f i d e  e x -
p e c t e d  in t h s  w a s t e w a t e r  

3 .  Fac tors  o t h e r  t h a n  ac id  r e s i s t a n c e  of t h e  p i p e  
( a b r a s i o n  r e s i s t a n c e ,  s t r e s s - c o r r o s i o n  r e s i s -
xance, i oad -bsa r ing  s t r e n g t h ,  a n d  o t h e r  du rabrN 
iry cons idera t ions )  

4 .  Hydraulic c h a r a c t e r i s t i c s  of t h e  m a t e r i a l s  u n d e r  
condi t ions  of a c t u a i  u s e  

5 .  O t h e r  a d v a n t a g e s  o r  d i s a d v a n t a g e s  of t h e  
m a t e r i a l  ( e a s e  of rn s t aHa t ion ,  r e s i s t a n c e  t o  
infiltration, fiexrbiliTy, etc.) 

6 .  Expected f u t u r e  s e r v i c e  r e q u i r e m e n t s  
7. Relative c o s t s  v s .  e x p e c t e d  se rv ice  ( i fe t imes  of 

var ious  k incs  of p ipe  

/ / 2  



Questionnaire on the Deodourization of • 
Sewage Treatment Piant，Composting Piant. Abattoirs. Pumping Station, 

and Refuse Transfer Station 
_ STATE OF NEW JERSEY 

T o .  K W A M  Yiu-lc-una J o h n  DEPARTMENT  Of  ENVtRONMHMTAL PROTEC 
^ 0 . 、  乂 上 m ’  D i V 1 S K D N  0 F  ^VlTONMEKTALOUAirTY 
Fax No.: (8)2) 2402 ITH ON02? 

TRENTON. MEW JERSEY 08625-0027 

From: ^ 
Organisation/Depanment:  3 o r  t 。 丁 三 。  

Address: \ 丁 S t a t C *  SmieET" a!T" 0 ¾  1 i> 
Fax No: 

L Please mdicare the number of pianos under different categories, and the seriousness 
of the odour problem generated by these plants: , 

Sewage Treatment Plant, number: 
Composting Plant, number: 
Abattoirs, number: 
Pumping Station, number: 
Refuse Transfer Station, number: 

( 0  
AQ 

senousness 
， s e r i o u s n e s s  
,seriousness 
,seriousness 
,seriousness 

v^y y :  

'(Please classify it into: very serious, serious, moderate, acceptable or nil) 

2. What kind of people would b e  affected by the odour? _. 

•文 operators 
^ passers-by 

^ nearby inhabitants . 
• others, please specify: -

3. How large in average is the area, (upside and omsidc of the plant) that would be 
affected by the odour? “ 

Approx. A r e a : ) 三 ？ & S  。 ” 匕 1  、（ 

4 What oercentase of ths piant has been installed —th odour control equipment? 

_ CovHfoi r 乂 /oo 0 Percentage: ？ 7 . 5 = 7 .  
**X"r-Cŵ rV̂  ^ o . J 0 

5. What kind of odour control equipment was equipped in the concerned plants： 

(You can rick more than one) 
Z scnibber, in what number: 
X activated carbon, ‘ ，  in what number: 
[ o t h e r  pis snecifV&'icrf ； i  ̂ ， i n  what number: 

in what number: ‘ 
in what number: 

g o  %) 

id  %) 
3o%) 

%) 
0/o) 

Total 100% 



6. The reasons for those plants without equipping odour control equipment are: 
(You can tick more than one) -

• economic 
j o w  odour emission 

sensitive receiver 
• no statutory requirement 
• others, piease specify' • 

7. The reasons for those plants equipping with odour control equipment are: 
(You can tick mors than one) 

• economic feasible 
穿high odour emission 

sensitive receiver exist 
statutory requirement 

G others, please specify: . 

8. How many exisring plants (with or without control measures) are planned to lower 
their odour emissions by incorporating/upgrading ths odour control equipment? 

Number: (orin | 0  %) 

9. How many new plants are planned to lower their odour emissions by incorporating 
the odour control equipment? "“ 

Number: (or in %) 

10. Axe there any legislation directly related to the control of odour level 
j'nside/outside the concerned plants? 

文 yes, please give details: 3 ft〔 7 H  b 
. 'H O 0"x>g^.5 

p r c  ？trrrr-?  ^t 一  ) 

J no, 
i f  no, is there any other 
related code of practice 
or general guidelines: 

i 1. Any additional information: 

End - 2/2 



State of Illinois 
ENVIRONMENTAL PROTECTION AGENCY 

Mary A.  Gade, Director 2200 Churchill Road, Springfield, I L  62794-9276 
217/782-3397 

November 30， 1995 

John Yiu-keung Kwan 
Fiat A, 39/Ff Hai Fung Mansion 
IRiviera Gardens, Tsuen Wan 
Hong Kong 

Dear Mr. Kwan ‘ j 

Your recent questionnaire on odor problems at sewage treatment plants, compost sites, 
waste transfer sites and other environmental areas is enclosed. Our staff completed the 
questions  for  only tHose areas over which we have jurisdiction. We do not keep records 
on sewage pumping stations because of the 门umber of them in illinois. 

A i l  of the data provided is for the State  of Illinois only. We hope this provides meaningful 
input into your research. If you need clarification contact Tom McSwiggin of our staff. 

Sincerely, 

Director 

MAG:TGM:med 

Enclosure 

声ri颺tirf  M ItKycl^ 



Questionnaire on the Deodourization of 
Sewage Treatment Plant. Composting Plant. Abattoirs. Pumping Station, 

and Refuse Transfer Station 

To: K W A N  Yiu-keung, John 
(852) 2402 8275 

From: Thomas G. McSwiggin, Manager， Permit Sec t ion ,  DWPC 
Organi sa t ion /Depar tment :  I l l i n o i s  Envi ronmental P ro t ec t i on  Agency 
Address : 2200 Churchi l l  Road, S o r i m f i e l d ， I L  62794-9275 
Fax Nc. 217/782-9891 ‘ 

1. Pie〜indicate ihe numoer of piau。Linder different categories，and the seriousness 
of the odour problem generated by these plants: 

Sewage Treatment Plant, number: Aooro!概:seriousness 10 plants - moderate odro 
女 Composting Plant, number: 80，seriousness ,: 4 

. Abattoirs, number: . seriousness ,: 
Pumping Station, number: Unknown ，seriousness，: Unknown 
Refuse 丁ransfex* Station, number: 50 ，seriousness 1 

•Landscape waste & r e f u s e  
(Please classify it into: very serious，serious，moderate，acceptabis or nil) 

2. What kind of people would be affected by the odour? 

3 operators • 
名 passers-by 
S nearby inhabitants 
• others, ptease specify: 

3. How large in average is the area (inside and outside of the plant) that wouid b e  • 
affected by the odour? 

Approx. Area: 1 Sck Mile 
y 

4. What percentage ot jhe^lant  has been instailed with odour control equipment? 

Percentage: - Onlv 4 o r  5 Sewage P l an t s  have odor c o n t r o l  equipment  
^ See below f o r  compost and r e f u s e  t r a n s f e r  s i t e  

5. What kind of odour control equipment was equipped in the concerned plants? 
(You can tick more than one) 

C scrubber, in what number: ( %) 
之 activated carbon, in what number 10 ( 8 %) 
Z other pis specify Chemical in what number _ 20 (15 %) 

operating contrcjA^vhatnumben 丄00 (77 %) 
，in what numben ( %) 

“ Total 100% 



6. The reasons for those plants without equipping odour controi equipment are* 
(You can tick more than one) • 

？ S economic 
oi  low odour emission 
• no sensitive receiver 
S no statutory requirement 
• others, piease specify: 

7. The reasons for those plants equipping with odour control equipment are: 
(You can tick more than one) ‘ 

S economic feasible 
G high odour emission 
3 sensitive receiver exist 
0 statutory requirement 
C others, please specify: . 

8‘ How many existing plants (with or without control measures) are planned to lower 
their odour emissions by incorporating/upgrading the odour-controi equipment? 

Number: 0_ (or in %) 

9. How many new plants are planned to lower their odour emissions by incorporating 
the odour control equipment? 

Number: ？ (or in %) 

10. Are there any legislation directiy related to the control of odour levei 
inside/outside the concerned plants? 

X yes，.please give details: Setback requirements from r e c e p t o r s  

L. no, 
if no, is there any other 
reiated code of practice 
or general guidelines:  一 

11. Any addidonal mformanon: This questionnaire covers both sewage treatment 
— a n d  s o l i d  wastes,  which have d i f f e r e n i :  propiems 二 ^ ^  

End 2/2 



MINISTRY OF THE ENVIRONMENT 
SEWERAGE DEPARTMENT 

SEW/32.7 

11 Dec 95 

M r  Kwan Yiu-Keung 
Flat A，39fFy Hoi Fung Mansion 
Rivera Gardens, Tsuen Wan 
Hong Kong  “ 

Dear Sir 

QUESTIONAIRE O N  DEODOURISATION 

I refer to your letter on the above subject. 

2. We are pleased to return the questionnaire on our Sewage 丁reatment Works and 
Pumping Stataion and Refuse Transfer Station. 

3. We hope the information given are sufficient for your research. Should you need 
fiirther information, piease free fed to write to us. 

Yours faithfully 

L O O  H A K  J A N  
for H E A D  
S E W E R A G E  DEPARTMENT 

Snvironment Suiidmg 40. Scotts Road, #14-00. Singapore 0922  REPU&UC OF  SINGAPORE 
Telephone 7327733 Telebox' GVT083  r ax 7319699 

/o 



Questionnaire on the Deodourization of 
Sewage Treatment Plant. Composting Plant Abattoirs, Pumping Station, 

and Refuse Transfer Station 

To: K W A N  Yiu-keung, John 
Fax No.: (852) 2402 8275 

From; 
Organisation/Department: 
Address: 
Fax No: 

1. Piease indicate the number of plants under different categories, and the seriousness 
of the odour problem generated by these plants: 

Sewage Treatment Plant, number: 
Composting Plant, number: 
Abattoirs, number: 
Pumping Station, number: 
Refuse Transfer Station，number: 

i m  
I 

senousness : 
，seriousness *: 
，seriousness 
r seriousness 
’ seriousness : 

'(Please classify it into: very serious, serious, moderate, acceptable or nil) 

2. What kind of people would be affected by the odour? 

• operators “ 
&^passers-by 

learby inhabitants 
• others, piease specify: , 

3. How large in average is the area (inside and outside of the plant) that would be 
affected bv the odour? 

Approx. Area: 

What percenlagc of the plant has been installed wiLh odour control equiprncnt? 

Percentage 

5. Whai kind of odour control equipment was equipped in the concerned plants? 
(You can tick more than one) 

t ！ scrubber. in what number ( °,0) 
ST"activated carbon, in what number:  (100 %) 

，in what number: ( %) 
，in what number ( %) 
, in  what number: ( %) 

— Total 100% 

• other pis specif}' 

1/2 



6 The reasons for those plants without equipping odour control equipment are 
(You can tjck more than one) 

0 economic 
ixlovv odour c?tiiss】o门 

• no sensitive receiver 
0 no statutory requirement 
[1 others, please specify _ 

7 丁he reasons for those plants equipping with odour control equipment are 
(You can tick more than one) 

•^economic feasibie 
^ high odour emission 
口 sens山ve receiver exist 
[]statutory requirement 
「] others，please soecify 

8 H o w  m a n y  Misting plants (with or without control measures) are planned to  lower 
their odour emissions fay incorDoratmg/upgrading ths odaur control equipment^ 

Number & (or hi | 如  %) 

9 I low many new plants are planned to lower their odour emissions by incorporating 
the odour control equipment? K j ,  一 — “ 洛  ^ 

Number ^ ^ (or m %) 

】0 Are there any legislation directly related to the control of odour level 
inside/outside the concerned plants? 

ET yes, piease give details* I 

口 no, n ^ d 
no, is there any other 

da ted  cods of practice 
or general guidelines 

11 \ny additional m f o m 咖 n  

End 2/2 



state of washinctton 

P.O. 
(360) 407， 

Octoi -r 30，1995 

Mr. KWAN Yiu-keung 
Flat A, 39/F., Hoi Fung Mansion 
Riviera Gardens, Tsiien Wan 
Hong Kong 

Dear Mr. KWAN Tiu-keung: 

This letter is in response to your request for information on odor problems and controls from various 
facilities in the state of Washington. 

As a matter of priority and due to resource limitations, the Depanment of Ecology does not  keep a data 
base on the odor problems and the regulatory actions taken to  control them. The state o f  Washington 
has water and air quality standards which require that aesthetic values shall not be impaired by the 
presence of materials or  their effects which offend the senses of sight, smeil, touch, o r  taste. These 
siandards apply to the municipal or industrial facilities. 

Generally, design of such facilities mcorporates provisions that will eliminate or reduce odors，or they 
are located in areas that present little or  no odor problems. Where odors are detected from a sewerage 
system, they are usually reported to the local public utility department or, in the case of  an industrial ‘ 
operation, to the facility manager. Usually, the utility depanment or the facility manager wil l act to 
eliminate the source and there is no need for a regulatory action against the party responsible. 
However, for a persistent odorous source, removal of which requires major planning and investment, a 
regulatory order may be issued to ensure that the public entity or the facility manager responsible wil l  
eliminate the source in a timely manner. 

Recently, in response to relatively new air poiiution control requirements’ a few large wastewater 
treatment facilities, which are primarily located in densely populated areas, are taking steps t o  control 
the emission of Volatile Organic Compounds (VOCs). Although these requirements primarily target 
VOCs, steps taken to controi their emission (e.g., collecting and treating the air from some unit 
processes) will also reduce the release of  odorous compounds from these facilities. 

Foroozan Labib, PhD, P.E, 
Water Quality Program 



Swedish Environmental 
Protection Agency 
Infrastructure Departmem 
Water Management Section 
Ms Kajsa Sundberg, M Sc 
Tel + 4 6 - 3  698 12 Ic 
Pâ  -f 46 - 8 698 14 33 
e-mail kas@cnviron.se 

1996-0140 622-7003-95 Sv 

K W A N  Yiu-keung 
Flat A，39/F.,Hoi Fung Mansion 
Riviera Gardens, Tsuen Wan 
Hong kong 

Dear Sir/Madame, 

As response to your letter sent to the Ministry of Environmenc we can send you the 
following information. 

In Sweden we have about 8 900 000 inhabitants and just over 1 000 waste water 
treament plants conscructed to treat sewaee water from more than 200 persons. * w

 • 

It does exist problems with odour in the surroundings of waste water treaiment 
plants, but it is not very common. When there are problems, the problems are 
solved according to the swedish legislation, ihe Environment Protection Act. That 
means that the owner of the plant, which nonnaily is the municipal, ins calls for  
instance a biological filter or a scrubber, to reduce or eliminate the odour in the 
surroundings of the plant. 

W e  have found that the use of activated carbon to reduce odour from waste water 
treatment plants is not very effective. 

The control of odour from waste water creatmeni: plants is performed according to 
the Environment Protection Act and the Health Protection Act. 

Yours sincerely,  产 

i \ / • • 

Kajsa Sundberg » ； 

mailto:kas@cnviron.se


Der Rat von Sachverstandigen fur Umweltfragen 

Der Rat von Sachversiandigen fur Umweltfragen - <S5180 Wiesbaden 

ivIs./Mr. K W A N  Yiu-keung 
Flat/、39/F., Hoi Fung Mansion 
Riviera Gardens, Tsuen Wan, 
Hong Kong 

Geschaftssteile 
Postfach 
65180 Wiesbaden 

TeieforvDurchwahl (0611) 754 210 - 12 
Telefax (0611) 731269 

30. Oktober ]?95 
NA 

Your request  f o r  information dated 17.10.1995 

Dear Ms./Mr. KWAN Tm-keung, 

unfortunately the Council of EnvironmentaiAdvisors has no information about the topic you 
are working on. Therefore we sent your request to the Federal Environmental Protection 
Agency (Uxnweltbundesamt) from where you will probably get some information. 

Yours sincerely 

i.A. Nicola AJbus 



R E P U B L I K  O S T E R R E I C H  
Bimdesministerium fiir Umwelt Teiefon: (0222)515 22-0 

Durchwahi: 3422 

A-1010 Wien, Scubenbastei 5 

SEKTION III Telefax Nr. (Scktion III): 
(0222)515 22/ 7502 

ZL 43 3803/1̂ -111̂ 7/95 DVR: 0441475 
Sachbcarbeitcr: Giantschmg 

Wien, sjn 28.November 1995 

Mr. K W A N  Yiu-keung 
Fiat A, 39/F., Hoi Fung Mansion 
Riviera Gardens, Tsuen Wan,. 
Hong Kong 

Dear Mr. Kwan Yiu-keung! 

Referring ro your lettc., concerning waste water treatment in Ausnda, we can tell vou, that the 
ministry of environment is not competent. Tne competent ministry in this ca.se is the ministx}' 
agricuimxe and forestry. We txaasmitred yom letter to ths competent ministry. 

The adrcss of this mirdstiy is: 
Ministry of agriculmre and forestry 
Smbeming 12 
1010 Vienna 
Auscria. 

With best regards 
on behalf of the federal minister 

M R  Dipl.-Ing. Doieisch 
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A 
Mr KWAN Yiu-keung 
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R£： YOUR LETTER + QUESTIONNAIRE R£G DEODOURIZATION 

U n f o r t u n a t e l y ,  t h i s  in fonaa t ion  i s  n o t  a v a i l a b l e  i n  nii I n s t i t u t e .  

工 s t  .t your questionnaire to the min is t ry  of the Environment, endorsed to 
Dr. iMlchael -Graver 
Director  o f  the A i r  Quality Dpt 
FOB 34G33 - JERUSALEM 95̂ 6̂  - ISRAEL 

Best regards， 
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Questionnaire on tbe Deodourizatjon of 
, Refuse CoUection Poijnt & Abattoir 

a d 比 她  
丁o: K W A N  Yii^keung. 
Fax No.: 2402.8275 

From: Mr. CHAN  Clzi-kuen 
Urban Services Department 

Address： ^5/孑，'wueensway Government Offices Building, .Queensvaj, H.K. 
Fax No: a530i3o3 I d :  28675290 

(The infonsation g-iven below applies to urba-a. area only) 
1. How ir any Refttse Collection Point <§: Abattoir axe there in Hong Kong: 

.. Refuse Collectioa Point, quantity: 10s , 
Abattoir, 

2. Will there be any odour probiem in such plants? 

Refuse Collection Point Abattoir 
_ (  only the By-products Plazit (BP?) 

BO no Kennedy Toy î A b a t t o i r  (KTA)) 

3, If no, Why? The reason is: 

no odour emission at all 
large buixer distaace between the receptor 
•ventilate the odour to high position for dispersion 
it "was totally cuciosed 

4. If there is odour probiem in these plants, have there any odour control equipment in 
these plants? 

Refuse CoIlectioE Point Abattoir 
i y e s  

. no no 

5. Wtnt  kind of odour control method is used-in tbs RCP? And please indicate the 
total quantity used in RCP & Abattoir of Hong Xong. (You can tick more than one) 

3 scrubber, 
3 activated carbon 
C biofilter 
• electrostatic precipitator 
G incineration 
• totally cncioscd 
3 vent to high position . 

QuaDQtv: 
R.C.?. 1C 
k c p .  5i 
K C P .  ~ ~  
KC.? .  
K C P .  
K C P .  
KC.P.  61 

Abattoir • 
Abattoir ̂  
Abattoir _ 
Abanoir _ 
Abattoir 

( k t a  bh3)  
1 (KTA BP?) 

(KTA p a g e  1/2 
s??〉 



i - j f tk -1996 is：3： L-toan S c r u  i c e s  Ccpt  952 2520 1363 P . 3 2  

u large buffer distance R-C.P. Abattoir 
:• other, pis specify  ，  in what quantity: 

， in what quantity: 

6. Tat reasons for those plants without cqidpxring odour oontrol equipment axe: 
(You can tick mart than one) 、 

5LC.P, Abattoir 
economic 
low odour emission X Sha Wan A'oa t to i r )  
no sensitive receiver 
no starutory requirement • 
others, please specify; . . 

^ i n e  reasons for those plants equipping with odour control equipment are: 
(You can tick more than one) 

‘ R.C.P. 
economic feasible 
high ociour emissioa x 
sensitive receiver exist X 
statutory requi rein ent 
others please specify: 

S. How macy  numocxs  of the existing plants (with or vidtbout control measures) are 
planned to lowsr their odour emissions by incorporatiag^jpgradiiig the odour control 

• equipment?-

又C‘？， Abattoir . 
Quantity: ^ Quantity: ^ C KTA BP?) 

9. How many uew plants are planned to lower tbeirodour emissions hy incoiporating 
the odour controi equipmerrt? • 

R-CP. Abattoir 
Quantity; Quantity: “ 

10. Are there any legislation directly related to the controi of odour level • 
inside/outside the concerned plants? 

G piease give details: ； 

Sno， 

if no, is there any other related code of practice 
or generai guidelines: no 

11. Any additionai iiubrmatioii: q i i  

End 



Questionnaire on the Deodourization  of 
Refuse Collection Point & Abattoir 

Ouantitv: 
！I scrubber， 

•I activated carbon 
二 biofiker 
二 dectrosmtic precipitator 
I incineration 
[ t o i a l l y  enclosed 
二 vent to hieh oosnion 

Abattoir 
Abauoir 
Abanoir 
Abauoir 
Abaaoir 
Abattoir 
Abattoir pasel/2 

To: K W A N  Yiu-keung ‘ 
Fax No.: 2402 8275 

From: 二：二 ： ： e - . . . . . 三 二  

Organisation/Department: Services Z-par-nei：： 
•a lcidress :  ^ ^ ^  二 。 二 — 外 一  二 -  - c *  〜 ― 〜 二 二 -  一 ：  — 二 、 •  

Fax No: 2-.32 ：27~ Tel; 26：" :^22 ‘ 

1. How many Refuse Collection Point & Abattoir are there in Hong Kong: 
—• • » M « «• 一*!>«•%> 。 ^ 丄 •  w • J  賴 ^  «#S. 一 _r 

~ Refuse Collection Point/quantit}'： 2" , 
Abattoir, quantity: 

2. Will there be any odour problem in such plants0 

Refuse Collection Point Abattoir 
y e s  」 5 o n e  7 9 s ,  yes 
no some n o .  no 

3. If no, Why? The reason is: ‘ 

no odour emission at all 
_ /  large buffer distance between the receptor 

ventilate the odour to high position for dispersion 
/ it was totally enclosed 

i 

4. If there is odour problem in these plants, have there any odour control equipment in 
these plants? 

Refuse Collection Point Abattoir 
_ /  yea 、 、 yes “ 

no no 

5. What kind of odour controi method is used in the RCP? And please indicate the 
total quantity used in RCP & Abattoir of Hons Kons. (You can tick more than one) 

5二 . ncs, 

W.XT - — 二 C 二 一  SA ^ ^ 

D CT Ci r* Q ^ — — V, 
.̂V J ”  ^ c ：  **1-0 — 

一 "W tuV ^ « 一 MM. . ‘  _ 一 — w O-" • * %  * • « <  一 * ， 内 ， ， ” / • » • " !  ^ ^ ^  

R.C.P. 
R.C.P. 
R.C.?. 
R.C.P 
R.C.P. 
R.CP. 
R.C.P. 



E large buffer distance R.C.P. 2-^7 Abattoir 
」other, pis spec.fy , in what quanxity: 

. in what quantity: 

6. The reasons for those plants without equipping odour controi equipment are: 
(You can tick more than one) 

R-C.P. Abattoir 
economic 一 /  

low odour emis ‘ion / 
no sensitive receiver 」 
no statutory requirement —/— 
others, please specif}'： . 

7. The reasons for those plants equipping with odour oo^sol equipment are: 
(You can tick more than one) • 

R.C.P. Abattoir 、 
economic feasible 
high odour emission / 
sensitive receiver exist 」 
statutory requirement 
othe please specif}'： 

& How many numbers of the existing plants (with or without control measures) axe 
planned to lower their odour emissions by incoxporaring/'upgrading the odour control 
equipment? 

R.C,P. Abattoir " ‘ ‘  
Quantity: p Quantity: _ _ _ _ _  

9. How many new plants are planned to lower their odour emissions by incorporating 
the odour oontrol equipment? . 

R.C.P. Abattoir 
Quantity: r i O  Quantiiy: * ？：rel̂ nii：三r::.::二三rinir：::， 

v s u b j e c t  cc r e v i s i c n ,  
10. Axe there any legislation directly related to the controi of odour level 
inside/outside the concerned plants? 

yes，please give details: 

LJBO, 
if no，is there any other reiated code of practice 
or genera] guidelines: 

P l - a s -  ccnsu：: •二r::"l ？ -  :.^三二二二 or: - i -  二：:•:<： 

11. Any additionaJ information: —.三 requested. 二 cĉ v c; rp^rs-iior. 0 
: : r  ：： 二 : r r  二 二 三 i r .  二 u r  : i  ：：二un 三 二 、 ： 三 ： ： ： ： 二 : ：  

i s  er.clc'sed. End 2/2 



Questionnaire on the Dcodounzation  of 
Refuse Collection Point & Abattoir 

To* K W A N  Yiu-keung 
Fax No.: 2402 8275 

From: 
Organisaiioa^epanjTient 
Address: ":;'f 
Fax No; 

1. How many  Ret  ..se Collection Point & Abattoir are there in Hong Kong: 

Refuse Collection Point, quaunty: , 、 
.Abattoir, quantity: o "  , 

2, Will there be any odour oroblem in such Dlants? 

Refuse Collection Point 
yes 
no 

Abattoir 
yes 

Z no 

3. If no, Why? The reason is: 

no odour emission at all 
large buffer distance between the receptor 
ventilate the odour to high position for dispersion 
it was totally enclosed 

4. If there is odour problem in thsse plants, have there any odour control equipmem in 
these plants? 

Refuse Collection Point 
yes 
no 

Abattoir 
yes 

v /  no 

5. What kind of odour control method is used in the RCP*? And please indicate the 
Total quantity* used in RCP & Abattoir of Hong Kong. (You can tick more than one) 

丁 vr>e: Ouantitv"： 

I scrubber, R.C.P. Abattoir 
二 aciivated carbon R.C.P. Abattoir 
二 biofHter R.C.F. Abanoir 
:electrostatic precipitator R.C.P. Abattoir 
二 incineration R-CP. Abanoir 
二 totally enclosed R.C.R Abattoir 
: v e n t  to high position R X . R  Abattoir page 1/2 



‘ l a r g e  buffer distance R . C P .  Abattoir 

other，pis specif}  ， i n  what quantity 

. m what quantity. 

6 丁 h e  reasons for those plants without equipping odour control equipment are 
( You  can tick more than one) ' ' 

R.C.P. Abattoir 
economic 
l ow  odour emission 
no sensitive receiver , ‘ '  

- ~ ~ .  — 

no statutory requirement 、 
others ,  p i ease  specify. 

7 The reasons for those plants equipping with odour controi equipment are: 
(You can tick more than one) ‘ 

R.C.P. Abattoir 
economic feasible 
high odour emission 
sensitive receiver exist 
statutory requirement 
others，please specifv: 

8. How many numbers of the existing plants (With or without control measures) are 
planned to lower their odour emissions by iBCorporarmgrupgrading the odour control 
equipment? , 

R.C.P. Abattoir  广 
Quantity: Quantity： 。 

9. How many new plants ars planned to lower their odour emissions by incorporating 
the odour control eaubment0  

• X V 

R-C.P. Abattoir / ， 
Quantity" Quantity: ‘ 

30. Are there any legislation directly related to the control of odour levei 
inside/outside the concerned plants? 

I yes，please give details: 

if no, is there any other reiated code of practice 
or general guideiines: 

11. Anv additionai information: 
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To: KWAN  Yiu-keung 
Fax No • 2402 8275 。 

From: c > ；么，. 
C>gamsauon/Departrr[ent 
Address 
Fa^cNcr ^ 7  

1 How many Sewage Treatment Piant are there m Hong Kong 

Sewage Treatment Piant, quantity l i p  々 

2. Will there be any odour problem m such plant， 

es 
no 

3, If no. Why? The reason is: 

hvj odour emission at ali . 
large buffer distance between the receptor 
ventilate the odour to high position for dispersion 
it was totally enclosed . 

4. If there is odour problem m these plants, have there any odour control equipment in 
these plants? 

• yes 
no 

5. What kind of odour control method is used in the STP0 Ajnd please indicate the 
total quantity used in STP of Hong Kong. (You can uck more than one) 

5 scrubbcr 
^ activated carbon 
^biofi l ter  
:dect ros ta t ic  precipitator 
L1 incineration 
二 totally enclosed 
w vent TO high posmon 
L iarge buffer distance 
二' other, pis SDecifv 

in what quantm". 
m what quannt)'； 

m what quantity-
m what quantity: 
in what quantity: 
in what quaxiuw* 
m what quantity* 
m what quantity 
in what quantity 
m what quantity* 一 
in what quarraty: 
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6. The reasons for those plants without equipping odour control equipment are: 
(You can tick more than one) 

• economic 
口 iow odour emission 
n no sensitive rec-c'ver 
0 no statutory requirement 
C/ others, piease specify: W T /  

7. The reasons ior those plants equipping with odour conoroi equipment are; 
(You can tick more than one) 

• economic feasible 
• high odour emission 
G sensitive receiver exist 
iJ siatutory requirement 
l /  other$7>please specify:， 

8. How many numbers of the existing plants (with or without control measures) are 
planned ro lower their odour emissions by incorporating/upgrading the odour control 
equipment? 

Quantity: ,(or in. .%) 

9. How many new plants are planned to lower their odour emissions by incorporating 
the odour control equipment? 

Quantity： (or in . % )  

10. Axe there any legislation directly related to the control of odour level 
inside/outside the concerned plants? 

yes, please give details: 

no， 

if no, is there any other 
reiated code of practice 
or neneral euideliBes: 

11. Any additional infonnation: 

End VI 
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Questionnaire on the Deodourization of 
Water 丁 r e a tmen t  Plant 

To: K W A N  Yiu-kenDg 
rax No.; 2402 8275 

From:  广 

Organisauon/Depaiixncnt: . 
Addicss:叫f-  〜 〜 .  
Fax No:  U- ^y^)f 丨  丁el:  U-^  } 

1. Kow many Water Treatment Plant are there in Honj Kong: 

Water 丁 reatment Plant, quantity: v 

2. Wil l  there be any odour problem in such plant? 

no 

3. If no，Why? The reason is: 

no odour emission at all 
large buffer.distanccd^lHeen thea:ecep£oi: — ，  , _ 
ventilate the odour to high position for dispernon '• 
it was totally enclosed 

4. If there is odour probiem in these plants，have there any odour control equipment in 
the^e plants? 

5. What kind of odour control method is used m tbe WTF? And please indicate the 
total quantity used m WTP of Hong Kong. (You can tick: mors than one) 

C scrubber 
匚 activated carbon 
• biofilter 
f l  electrostanc-prtcipitator 
P incineration 
u totally enclosed 
• vent to high position 
C large buffer distance 
U other, pis specin; 

in what quanta 
in what qi 

Juautit)-： 

:quantity: 
wkat quantity:, 
what qiiarrtity：. 

in what quantity: • 
in what quanriry： _ 

what quantity: 一 
in what quanlity: 
in' 
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I J e  reasons for those plants without equipping odour coiEtml equipment are: 
(Yoii can tick more than one) 

J economic 
] l o w  odour  emission 
0 no  sensiti  v^fecei ver 
U no statatĉ r}' requirement 
L1 othersf please specify* 

7. The reasons for those plants equipping with odour control equipmcitt 
(You can tick more than one) “ 

0 cconocaic fe- '̂bi 
u high odour emission 
• sensitive receiver exist 
0 statutmy requirement 
• others, please specify: 

S, How many numbers of the existing plants (with or without control xneasiues) are 
pi aimed to lower their odour emissions by iiic^rporauijg/'iipgradiiig the  odour control 
equipment? ^ 

Quantity: (or in %) 
* **•* • 為  *M* I mm mm -  » • • WIM— _ m-w _ 酬 •  I \m 謂 •  •• 

9. Kow many new pianis axe plaimed io lower their odour emissions by  incorporating 
the odour control equipment? 

(or in %) 

10. Are there any legislation dixcctly related to the control of odour level 
inside/outside the conceraed plants? 

• yes, please give details 

u no, 
if no, is there any o 
reiated codc of p 
or eenerai £iijckflines 

/ 
11. Any additional infonnabon; 

End 2/2 

T O T R .  P . 0 2  
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Tiiese nct^s l i s t  the  rainijnun requirei^r.ts f a r  meeting t he  c e s t  
prac t i i cab ie  roeans Rendering >fcrks as a by^prcducc render ing 
plant: a t  siaught^r^hcuse, i n  which :--

( i )  t h e  prccessir^ capac i t y  250 :<g p e r  hour (expressed, 
the raw r a t^r i a l s )  ； and “ 

( i i ) .  rerxiari^g o r  raducr i cn  o r  d r y i n g  thrccgh app i i c - t d cn  o f  h s - t ,  
or cur ing by smoking, ot a n i j i a l  uacter  ( K u i i r g  flesh, 
bleed, tcr^, hem,  hoof ,  s k i n ,  o f f a l ,  f e a t be r  e t c . )  i s  

• c a r r i s i  c u c .  

The slai^giiter^cuse 

s o  d e f i r ^  
Ccrr t rol  

h ^ t  ; n 
Airthorz rcrrmrtal 

、 —…inay —̂ 
a i r i / c r  a d d i t i o n a l  c c n t r o i  raquiretserrcs b y  — 

Lndivldual urccess characteristics, local tccccr^xiiv 

o r  



2.3 In any caws, tha design of chiMys shall at least: satisfy,〜 
f o l l c m j i g  oenditiens : -

⑷ Ciirtngv helcht 

(̂ ) 

The efflux vs lcc i ty  of  ths chi^eys s h a l l  not t a  less than 
V s  ac f m i  lead ccndltlcn* 

(c) 

Fcr cc^tcszicn process, tha exit  t^nperature o f  f:ue gas t 
the cnisn ^v^ stall  net: be lass t ian t i ia  ac id  dew point. 

(d) o f  

Releases to a i r  frtxa ĉ -î neys shal l  be directed vert ica l ly  
upwards ani  r o t  rss t r i c rsd  or daflecrcad by tne use c f ,  f c r  
example/ platas, caps or  ccwis. 

Ciizr^ey for  release c f  bet  missicris  sbcuid, wterever p^ssii: 
ba insulatai- insulation ̂ r s r i a l s  s n a i l  bft c f  



i s s i o n s  

raqu i ine iDents ,  a i  
l i m i t s  ( i n  t a r o G  c f  c d c u r  u n i t s )  t o  b e  a p p r c v a d  

c o n t r o l l e d  t o  ensure, t ^ a t  t i i e  
w o u l d  n o t  c a u s t  a n  o d c u r  n u i s a n c e  

s a t i s f y  t h e  a t c v e  
^riaza  emi^sic 

D0Î lXw3JrTw t i n s  c c n t a x t ,  t h e  
o o f  t h e  v c l u i r «  w h i  

t h a  s a i r t n l e  

e s t a b l i s h e d  
e v e l  

n m s a n c a  一 

a n  c d c u r  p a n e l  i r d i c a t e s  t i a t .  t h e  
a f f e c t a d .  a r e a s  e x c a e d s  2 c o o i r  u n i t s .  

3 - 3  E m i s s i  
( b y ' K .  二i[卢‘尸虡i  "j. 7-^2-

I n  a d d i t i o n  t o  a i x r / e  r e q u x r s a e n t s ,  r 
s h a l l  b e  a o o i i c a b l e  t o  

ir ±rcx±js^c^ 
二 6 SIL2 

cxsT tan t )  

S2i l l l t3DiS 

i s s i c n s  

t s u l r i i i d a  

suii±iicie) 

0 C r e n p e r a t i u r e ,  1 0 1 . 2  2 5  
x x  c o r r e c t i o n  f c r  w a t a r  v 

5 0  

. c r i d a )  

La 

SO 

40 

airocnia) 

^ ^ T ^ T C K  

, 1  A H  o c s s i b l e  c x i b r c c s  s o u r c e s  s h a l l  b e  f u l l y  i d e n t i f i e d  a m  
^ . g a t « d .  A d a q u a t a  c o n t r o l  : a s a s u r a s  s h a l l  b e  i i a p l s o e n t a d  



4 - 2  ？or b a i l d i n g s •  i n  v t i l c i i  t ^ c r ®  a r e  p o s s i b l e  c r i o r o c s  s o u r c e s ,  t 
b e  d e s i g n e d  t o  p r e v e n t  t h a  m x c r t r o i l e d  e s c a p e  c f  e d e r o u s  a i  
b i i i d i n g .  D o i b i a  d o e r s  f o r c i n g  a n  a i r  l o c k  s h o u l d  b e  u s e d 、  
a p p r o p r i a t e .  T b a  o d o r c u s  a i r  s h a l l  e f f e c t i v e l y  c o i l e c r D e d  
v ^ n t a d  t o  a s u i t a b l e  e d e a r  c o n t r o l  e q u i e n s e n t : .  " 





( i i i )  b j I X  t a l l c w  s t o r a g e  t a n k s  s ^ a l l  b e  r i t ^ a d  w i t h  a 
h i g h - l e v e l  a l a n a  c r  v c i u n e  i n d i c a t o r  t o  w a r n  o f  and 

p r e v e n t  c T v e r f i l l i n g .  

( : ) c d a o r  gmss丄 ； • 

(g )  Q i ^ p y s  S r d ^ i m  

( i )  L i q u i d  e f f l u e n t ;  w h i c h  i s  p r c d i x ^ d  b y  t i i e  p r o c e s s  
i n c l u d i n g  c d c u r  c c r r t r o i  a c u i p m c n c  s h a l l  b a  p r o p e r l y  

- h a n d l e d  a n d  t r e a t e d  s o  a s  t o  p rnsv^n t : -  t r j a  ctissIct: c f  
o f f a n s i v e  e d e u r s  ； r^n  tha e f f iusnt : .  

( i i )  v^hfisra c cnd^nsa r  i s  u s a d  f c r  t r j g  p u r p o s e  o f  ̂ d i i i n i s i n r  
c d o c r s ,  i t  rrsust: e n s u r a  t h e  t y p e  c f  c c n d e n s e r s  b e  
u s a d  c r  p r o p e s e d  i s  accapt^JDie b o t h  i n  r e l a t i o n  r c  
q u a n t d r /  a r d  q u a l i t y  c f  L i q u i d  d i s c h a r g e s -



5 . 2  I n  p a r t i c u l a r ,  t h ©  s t o r a g e ,  t r a n s p o r t a t i o n  a n d  h a r x i l i n g :  o f  d u s t : /  
j E j a t a r i a l s  s u c h  a s  b l c o d  a^dssc axxi g r ^ x m d  i a e a l  s h a l l  b e  c a r r i e d  o u t  
m e t h o d s  -wtiich d o  n e t .  g i v «  r i s «  t o  v i s i b l e  d u s t  e z n i s s i e n s ^  

^TERIAL/TUSL ？ sg iR i cnc^ 

,1  
a l s o  accept the use o f  l i q u i d  f u e l  wit^ that f c l l o w l n c  

ine Au t ho r i t y  

Cat 4CWC) 

,3¾ ( i y  w e i g h t )  

C€nt±srckc 

e m s s  二。• 

apnrc 
e v ^ r  
c a c a b  a )  s t e l i  

: t h i n  
^ a i r  p o i l u t i c n  c c n t r o i  

L a i  s h a l l  b e  s u  
roietlcn o f  t r i a l .  
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Environmental Technologies Center 
Israel Export Institute 
29 Hamered Street 
P.O.Box 50084 
Tel Aviv 61500, 
Israel 

M r  Itzhak Rozen, Director 

BUNDESMNISTCRTUM FUER UMWELT，JUGEND UND FAMCLIE 
SEKTION 1 
Ra 'zkystrasse 2 
A-1 ( Wien/Austria 

Ministedo del Medio Ambiente 
Bogota, 
Colombia, 
South America 

M D E R E N A  
Carrer 10，#20-30, 
Bogota, 
Colombia, 
South America 



Kathy Prosser 
Commissioner 
Department ofEnvironmentaJ Management 
P O .  Box 6015 
Indianapolis, IN  46225 
Indiana, 
U.S.A. 

Allan Stokes 
Director 
Environmental Protection Division 
Department of Natural Resources 
Wallace State Off. Bldg., 
Des Moines, I A  50319, 
Iowa, 
U.S.人 

Roland Harmes 
Director 
Department of  Natural Resources 
P.O. Box 30028 
Lansing, M I  48909, 
Michigan, 
U.S.A. 

Michael Sullivan 
Executive Director 
Environmental Quality Board 
Office of Strategic & Long Range Planning 
658 Cedar Street, Ste.300 
St. Paul, iMN 55155, 
Minnesota^ 
U.S.A. 

Environmental Protection Agency 
401 M Street，S.W. 
Washington, DC 20460， 

U.S.A. 



Tom Looby 
Director 
Office o f  Environment 
Department of  Health 
4300 Cherry Creek Dr., S, 
Denver, CO  80220 
Colorado, 
U.S.A. 

Christophe A.G. Tuiou 
Secretary 
Department of  Natural Resources & 
Environmental Control 
P.O. Box 1401 
Dover，D.E. 19903, 
Delaware, 
U.S.A. 

Virginia Wetherell 
Secretary 
Department of Environmental Protection 
2600 Blairstone Road， 

Twin Towers， 

Tallahassee，FL 32399 . 
Florida, 
U.S.A. 

Mary Gade 
Director 
Environmental Protection Agency 
2200 Churchill" Road, 
Springfield，EL 62708 
Illinois， 

U.S.A. 



L .  Don Thurxnan 
Associate Commissioner 
Environment & Conservation Health Protection 
Dept. of Health 
1100 W. 49th St., 
Austin, T X  78756 
Texas 
U.S A. 

Dianne R. Nielson 
Director 
Div. of Environmental Health 
P.O. Box 144810 
Salt Lake City, UT  84114 
Utah 
U.S.A. -

Richard N. Burton 
Director 
Dept, of Environmental Quality 
629 E. Main 义 

Richmond, V A  23219 
Virginia 
U.S.A. 

Macy Riveland 
Director 
Dept. of Ecology 
P.O.Box 47600 
Olympia, W A  98503 
Washington 
U.S.A. 

Edward Z. Fox 
Director 
Dept. of Environmental Quality 
3033 N. Central Ave. 
Phoenix, AZ  85012 
Arizona, 
U.S.A. 



Jeanne Fox 
Commissioner 
Dept. o f  Environmental Protection 
401 E. State St., CN402 
Trenton, N J  08625 
New Jersey 
U.S.A. 

Judith Espinosa 
Secretary 
Dept. of Environment 
P.O. Box 26110 
Santa Fe, N M  87502 
New Mexico 
U.S.A. “ 

Thomas C. Jorling 
Cormnissioner 
Dept. o f  Environmental Conser/ation 
50 Wolf Road， 

Albany，NY 12233 
New Yorl: 
U.S.A. 

Donald K Schregaxdus 
D ;  rector 
Environmentai Protection Agency 
P.O. Box 1049 
Columbus, O H  43266 
Ohio • 
U.S.A. 

Gregg Robertson 
Field Operations Deputy 
Dept. of  Environmental Resources 
P.O. Box 2063 
Harrisburg, PA 17105 
Pennsylvania 
U.S.A. 



Environmental Protection Department 
P.O.Box 8013 DEP, 
0030 Oslo 
Norway 

Environment Ministry for The Head Office 
The Grand Annex Building, 
84 Boulcott Street, 
P.O.Box 10-362 THTCE 

Directorate-General Environment Management . 
•vlinistry of Housing, Spatial Planning and the Environment 
P.O.Box 30945 
2500 G ^ ' s  - Gravenhage 

Department for Social Integration, Public Health and Environment 
General Secretary 
Rijkasadministratief Centrum 
Esplanadegebouw 
1010 Brussel 

YmpSristoministerio 
Ratakatn 3 
00 120 Helsinki 
Finland 

Miljo-och Naturresursdepartementet 
Tegelbacken 2 
Stockholm 
Sweden 

Ministry of the Environment 
2 Kaplan Street 
Kiryat Ben-Gurion P.O. Box 6158 
Jerusalem 91061， 

Israel 



Lake Michigan Air Directors Consortium, 
2350 East Devon Avenue, Suite 242, Des Plaines, 
Illinios, U.S.A. 

National Institute ofEnvironmentaJ Studies 
Tsukuba, Ibaraki 305, Japan 

Republic of China's Environment Protection Administration 
41 Sec. 1 Chung-Hwa Road, Taipei, 
Taiwan 

Environmental Impact Evaluation Division 
Office ofEnviromnentai Policy and Planning, 
60/1 Soi Pibulwatana 7, Rama V I  Road, 
Bangkok 10400， 

Thailand 

Air Pollution Control / Environmental Impact Assessment Department, 
Ministry of the Environment， 

Environment Building 40，Scotts Road, #11-00， 

Singapore 0922, 
Republic of Singapore 

Agence de rEnvironment et de la 
Maitrise de 1 Energie 
27，Rue Louis Vicat 
75737 Paris CEDEX 15， 

France 

Direction de rEau  de la Prevention des Risques 
14，Boulevard du General Leclerc， 

92524 Neuilly Sur Seine， 

France 

Institut National de rEnvironment Industriel 
9，me de Rocray, 
75010 Paris, 
France 



Ministry of Urban Development & Environment 
Av  Constituyentes No.947, Edificio B,  
Plenta AJta, 
Col. Bel en de Las Flores 01116, 
Mexico, D.F. 

National Agency ofEnvironmentaJ Protection 
Air  Pollution Laboratory， 

Ris National Laboratory, 
D "  tQOO R o s k i l d e , ‘  
Denmark 

Federal Environemntai Agency 
Umweitbundesamt, 
Bismarckplatz 1 
D-1000 Berlin 33 
Germany 

Council o f  Experts in Environmental Matters 
Der Rat von Sachverstandigen fur Umweltfragen 
Gustav Stresemann Ring 11 
D-6200 Wiesbaden 
Germany 

Federal Ministry for Research and Tecimoiogy 
Bundesministerium for Forschung und Technoiogie 
HeinemannstraB e 2 
D-5300 Boon 2 
Germany 

Ontario Ministry o f  the Environmentai and Energy 
125 Resources Road，East Wing, Toronto, Ontario, 
Canada -

Atmospheric Environment Service， 

4905 Dufferin Street, Toronto，Ontario, 
Canada 

Massachusett Department ofEnviommental Protection， 

10/P., The Comer, Downtown Boston^ 
U.S.A. 



California Environmental Protection Agency 
Air Resources Board 
Box 2815 
Sacramento 
C A  95812 

Assistant Secretaiy for Conservation & Renewable Energy 
Washington DC  20585 

J. Michael Davis, Assistant Secretary 

Executive Office of the President 
Council on Environmental Quality 
Washington, D C  20500 

Energy Information Administration 
Office of Coal, Nuclear, Electric, and Alternate Fuels 
Electric Power Division 
Mail Stop EI-54 
1000 Independence Avenue, S.W. 
Washington, D C  20585 

Mary J. Hutzler, Director 

Ministry of Science Technology & Environment 
14/F.，Wifina Sime Barby, Jalan Raja Laud 50662 
Kualalumbur, 
Malaysia 

Philippines Council for Agricultural, Forestry and 
Natural Resources Research & Development 
Los Banof, Laguna, 
Philippines 

Environmental Protection Authority 
Westralia Square Building, 38 Mountsbay Road 
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