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Brief Introduction

The Hong Kong Productivity Centre is divided into seven (7) divisions; 
Industrial Development, Information Services, Computer Services, Management 
Consultancy, Technology/Metal, and Electronics. The Environmental Services 
Unit is attached to the Industrial Development Division and is housed in 
the Wing On Centre. The Freder Centre houses the Labotatories as well as 
the Metal and Electronics Division. The Head Office is in the Sincere Building 
and the Bank Centre contains the Information Services Division. The current 
roster of personnel of the H.K.P.C. is attached to this Report in Appendix A.

The aims and objects of the Hong Kong Productivity Council - which was 
established by Government statute in January 1967 - are as follows:

(a) to promote the increase in productivity of industry in Hong Kong and to 
encourage the more efficient utilization of resources therein;

(b) to consider matters affecting the productivity of industry in Hong Kong;

(c) to advise the Governor concerning the productivity of industry in Hong 
Kong and measure design to increase it;

(d) to establish and maintain a Productivity Centre.

This UNIDO consultant was enployed to assist the Hong Kong Productivity 
Centre as an expert in water pollution control. More specially, he was 
expected to assist the Centre in enhancing its value and services to the 
industries of Hong Kong in abating water pollution. To accomplish this mission 
it was necessary for this consultant to review the technical expertise of the 
Centre in pollution control, read and evaluate Project Reports, visit certain 
typical industrial plants, advise staff on specifications and areas of concern; 
and give some seminars on industrial waste treatment.

Details of these activities follow in this Report.
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Brief Summary

This consultant expended every effort to assist the Environmental Services 
Unit of the Division of Industrial Development of the Hong Kong Productivity 
Centre. This was accomplished primarily by meetings, seminars, conferences, 
plant visits and informal discussions. The pollutions problems of Hong Kong 
are unique as a direct result of the type of industry (relatively small and 
non-integrated product-wise), the lack of land area for expanison or waste 
treatment, the relatively low unit margin of profit of the polluting industries, 
and the absence of public understanding or awareness of the environmental 
impact of the wastes of industry on humans and flora and fauna of our fragile 
environmental. Because of these unique problems this consultant stressed 
utilizing innovative, non-conventional, methods of abating industrial contaminants. 
Many such methods were discussed in some detail during the six week stay in Hong 
Kong. The use of such non-conventional methods should be reviewed and evaluated 
after some progress has been made in that direction in Hong Kong.
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1 (A) ASSESSMENT OF TECHNICAL EXPERTISE

(a) Personnel and Educated Background

1. Henry Chiu B.S. in Microbiology, University of Kansas, U.S.A.

M.S. in Public Health, University of California, 
Berkeley, U.S.A.

5 years experience in the municipal Government 
of Toronto, Canada Health Department

2 years at Centre

2. C.M. Lin B.S. in Science, London University, U.K.

M.S. in Mechanical Engineering, Hong Kong 
University

9 years as Inspector for Labour Department of 
Hong Kong in air pollution

1 year at Centre

3. K.L. Tsang B.S. in Chemistry, Chinese University of
Hong Kong

4. Sam Cheng

M.S. in Environmental Technology, University 
of London, U.K.

2 years at Centre

Diploma in Science from Baptist College, Hong Kong

M.S. in Environmental Tech, in Concordia Univeristy, 
Canada.

2 h  years in Information Services Division of 
Centre

*5 year in Services Unit at Centre

5. C.W. Hui B.S. ir. Chemical Engineering from University 
of Aston, U.K.

years in Technical Division of Centre

% year in Services Unit of Centre



6. Kenneth Wong L.S. in Electrical Engineering,
Texas A & M University, U.S.A.

M.S_^ in Atmospheric Science from N.Y.U. 
* U.S.A.

1 year Field Engineer, Computer Firm

2 years Smoke Inspector in Air Pollution Control 
Division with Government

h  year in E.P.A.

h  year in Centre



1 (A) (b) Facilities Available to Environmental Services Unit

1- Freder Centre Laboratories

These Centre facilities were visited by this Consultant on 
May 27, 1982. Two persons are employed here to carry out 
laboratory analyses of wastewaters.

Maria Pang and Kozena Ko both of whom possess diplomas from 
Baptists College (4 years) with majors in Biology and minors 
in Chemistry. This included a one semester course in pollution 
control. Maria has worked in the laboratory for two years and 
Kozena for one year.

The laboratories contain two separate rooms - one for 
housing the sophisticated equipment such as Atomic Absorption 
and Gas Chromatograph and other (larger) room for more routine 
general analyses. Equipment for carrying out the following 
analyses was available: BOD, COD, Solids (suspended, total,
and dissolved), pH, turbidity, colour, acidity, alkalinity, 
heavy metals, complex organic matter such as insecticides, etc. 
These was a definite lack of facilities and equipment for 
necessary biological characteristics of wastewaters and 
receiving waters.

2- Kowloon Informational Services Division

This Centre was visited by this Consultant on May 24, 1982. 
We met with Mr. C.T. Leui.g, Senior Consultant.

The Division contains an excellent library of books and 
journals pertaining to all aspects of industrial technology.
Mr. Leung demonstrated the use of the Computer Retrieval 
System for deriving all publications up to 1981 dealing with



a particular environmental subject. We used the subject of 
agricultural wastes as an example and found the system 
general excellent, but lacking in recent information of the 
textbook type. Mr. Leung spent a "machine time" of 0.145 hours 
at a printed out cost of $11.45 U.S. in this search, 
retrieval system machine cost about $4,000 U.S.

The
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(a)

N

Recommendations for Future Improvement 

Personnel and qualifications
Additional Personnel are needed at all three location as follows:

Wing-On Centre Industrial Development Division-Environmental Services Unit 

The six A grade staff employees possess Ba chelors degrees and five own 

Masters Degrees. Three possess basic degrees in science and three 

in engineering. The science degrees are divided into one in biology, 

one in microbiology, and the third in chemistry. The engineering 

degrees are divided into one each of mechanical, electrical, and 

cii’mical. Although the masters degree holders possess graduate level 

knowledge in environmental technology none of the staff prossess 

either an undergraduate or a graduate degree in the basic and 

traditional discipline of civil engineering. At least one person 

with this background and education is needed in the Unit. This will 

provide additional strength in the areas of open channel hydraulics, 

water and sewage treatment plant design,soil and transportation 

mechanics as «.all as improved conceptual knowledge of municipal 

government and services.

Freder Centre
The two laboratory scientists are suitably educated in chemical and 
basic biological sciences. They should be supplemented by a higher 

level, preferably masters degree holder, scientist who has specific 

education and training in environmental engineering. Such a person 

will enable the Centre to initiate treatment projects, design monitoring 

analyses and techniques, and evaluate laboratory results.

%
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Kowloon Informational Services Centre

Mr. C. T. Leung las more than ten years experience and holds the 

rank of Senir’- Consultant; his background and experience is primarily 

in mechanical engineering. He should be supplemented at the Centre 

with a person holding a Masters Degree in Environmental Engineering. 

Such a person could enhance the search for literature specifically 

related to some area of the environment. This would improve the 

effectiveness of the E.S.U. in retrieving valuable data on any subject 

of immediate interest to one of its clients.

(b) Facilities needed

Wing-On Centre
A computation and design room is urgently needed since the six staff 

members of the Environmental Services Unit are jammed into an area 

of about 300 square feet. One small conference room is provided 

for all the units of the Industrial Development Division. The new 

computation and design room could house the rather extensive and bully 

texts and design and equipment catalogues currently stored rather 

randomly on working desks of the staff members. Since conferences are 

a vital part of the daily activities of the E.S.U., a separate 

conference room for its use is vital to its future effectiveness.

Freder Centre

Two additional laboratrias are needed in light of expected water

quality requirements of the E.P.A and new activities recommended by
2this consultant. One laboratory of about 300 ft. would be used for

bacteriological and biological analyses of wastewaters while the other
2of about 750 ft would serve as a pilot plant research laboratry

for continuous flow industrial waster treatment systems.



f

r

Kowloon Informational Services Centre

Additional and separate storage facilities are required for environmental 

texts, journals, and references. Also office space is needed for the 

new staff member recommended by this consultant.

(c) Activities Desired
The following new activities for the E.S.U. are recommended:

1. Hydraulic and design computations for pilot plants largely

a responsibility of the new Wing-On Centre staff member but in 

consultation with other unit staff personnel.

2. Design, construction, and operation of a laboratory pilot, 

continuous-flow, industrial waste treatment system.

3. Bacteriológica] and biological analysis of waste water.

4. Improved specific Environmental Retrievel Service and Consultancy 

to the E.S.U. at the Kowloon Information Service Centre.

*



2 - (A) Review of Centre’s Reports

(a) Shirley Report
The Shirley Institure Report was done for the Federation of Hong 

Kong Industries located in the Eldex Industrial Building, 21, MA 

TAU WEI Road, Hung Horn, Kowloon, Hong Kong. It consisted of 

a survey of the Hong Kong Textile bleaching, Dyeing, Printing and 
Finishing Industry. The Client Report was prepared by L.J. Gibsor. 

and B.A. Taylor of the Shirley Consulting Group Reference 

No.21/13/1314 and dated April, 1982.

While Section 3.6 water and waste water is intended to provide 

general background information about the water and wastewater 

treatment needs of this industry, it does relate the impression 

that proper the handling of these wastes in crowded, small plants 

(as currently located) represents almost an impossibility. Facts 

are given by the Institute of the space, workforce, water, and 

wastewater treatment required should such mills be relocated in 

industrial estates.

(b) Tannery at KAM TIN
Report of a Study on pollution control of Effluents Discharged 

From a Tannery at KAM TIN. This report was done for the tannery 

client which has a long history of leather tanning and dressing 

operations at Yuen Long. It manufactures dressed leather from 

fresh hides and crust blue leather. The Centre's objective was 

to recommend the most appropriate effluent treatment systems in 

order to reduce the pollution loading to acceptable limits before
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ultimate discharge. The Centre concluded that both the trickling 

filter system and the activated sludge system designed by ECCO 

Engineering Company are technically suitable for treating tannery 

wastewater. Despite the higher initial cost, the trickling 

filter system has the advantages (according to the E.S.U.) of 

being more reliable in performance and less power consumption 

than the activated sludge system. The Centre prefers this trickling 

filter system because of the possible increase in the cost of 

electricity in the future.

This consultant reviewed about three pages of suggestions with the 

E.S.U. Most of the suggestions were details relating to the 

tanning and deliming chemicals, recovery of these^ sampling properly 

for true composite analysis, flow measurement, and real comparisons 

between trickling filter and activated sludge treatment systems.

(c) Effluents from Bleaching and Dyeing Industry in Hong Kong

The Report entitled Environmental Study of Treatment of Effluents 

Resulting from Bleaching and Dyeing Industry in Hong Kong was 

sponsored by the ASIAN PRODUCTIVITY ORGANIZATION with headquarters 

in Tokyo, Japan. It was dated November 1981. Twenty local 

bleaching and dyeing factories were surveyed and effluent discharge 

samples were collected for characterization. After characterizing 

the various types of mills and processes, appropriate treatment 

systems together with their costs to treat the effluents were 

proposed to meet the interim coastal waters and stream discharge 

guidelines issued by the Hong Kong Government. The annual 

pollution control costs per unit production and expressed as



percentage of dyed goods processing fees are detailed to give 

an indication of the cost, of pollution control required by the 

f ctories to meet the interim discharge quideline. To assist 

local bleaching and dyeing companies in reducing local bleaching 

and dyeing companies in reducing their pollution control costs, 

various alternatives of reduction of volume of effluents discharged 

and some less land-demanding disposal methods applicable to local 

context are enamined.

This consultant had two pages of comments to the E.S.U. about 

this Report. They were largely concerned with methods of sampling, 

color measurement and importance, COD to BOD ratios, ozone’s 

use in removing COD, and effect of conventional municipal waste 

treatment on textile wastes. Research efforts on a laboratory 

scale to ascertain actual treatment efficiencies were discussed in 

some detail.

(d) Junk Bay Inventory of Industrial Processes

The Report entitled Emission Inventory of Industrial Processes 

in Junk Bay was sponsored by the Hong Kong’s Department of Trade, 

Industry and Customs. The Report describes the manufacturing 
processes of shipbreaking, steel rolling, and other non-squatter 

and non-cottage industries in Junk Bay and gives an emissic 1 

inventory of these industrial processes. The costs of installing 

pollution control devices are estimated on both data from technical 

publications and direct price quotes. The Report contains a 

series of recommendations made to improve pollution control in 
Junk Bay.



In general, the Reporting is an excellent survey providing 

sufficient data for follow up when Government regulations and 

environmental quality levels are established. The only significant 

comment made by this consultant concerned the steel rolling plants 

and related to wastewater, oil-water mixtures used in cooling 

the metal.

Relocation of Chiap-Hua Comaler and Chiap-Hua Shinko Companies 
at lunk Bay___________________________________________________

The Report entitled "Assessment of the engineering and other 

implications of Relocating the Chiap-Hua Comalco and Chiap-Hua 
Shinko Companies, Junk Bay was done for the Hong Kong Public 

Works Department through W.S. Atkins and Partners, an overseas 

consulting firm. It is dated April 1982. The Centre's 

contribution to this Report is limited to only Appendix F, "Cost 

Implications in Meeting Existing and Proposed Pollution Control 

Standards for both metal finishing plants. The Study considers 

and evaluates the various strategies for moving and re-establishing 

the two companies at a new industrial area which will be developed 

towards the south of the bay. For each of the companies the 

following three schemes were considered: (1) a complete new 

works, (2) a relocation of the existing works and (3) an inter

mediate proposed.

Appendix F represented a major effort in the Report and consisted 

of almost 50 pages. It was recommended by the E.S.U. that the 

effluents be treated at a communal treatment system to save 

chemicals, equipment, land, and construction costs, major comments 

made by this consultant referred to the quality definition of the 
industrial effluents rather than a quantity basis which may be

preferable for design considerations.



3 (A) Visit to New Territories Plants

(«*) San Miguel Brewery

The San Miguel Brewery was visited on June 2, 1982. It is located in 

the southwestern part of the New Territories (See Appendix B). Our tour 

through the bottling plant was guided by . J . C . Chan, Engineer. The bottling 

machines are operating at about 500 cans per minute. All raw materials 

including the cans, grain, malt, hops are imported. Bottles are reclaimed, 
washed, examined for defects, sterilized and reused. An abnormal amount of 

solid waste consisting of broken glass, reject cans, plastics, cartons, etc. 
was observed. Liquid waste arising from leakage of beer during filling, 

foamed-lubricant of conveyor belts overflow, bjttle cleaning water, and 

condensate from can sterilization were noticed.

The management is planning to expand this production and is in the 

process of designing new facilities adjacent to the present plant. Production 

will be somewhat different from the existing one; therefore, it is more 

difficult to assess pollution load from sampling the present waste. The 

major difficulty is that a decision must be made about waste treatment 

required and yet the Government has not yet given any specific waste 

treatment requirements. Land is at a premium, and rental costs for land 

is at a premium, and rental costs for land represent a greater percentage 

of production cost than most other costs. Therefore new plants will tend to 

locate further offshore where rental costs are less; but waste treatment 

costs may be higher since more stringent regulations will be in effect in 
streams than in the harbour.

The cost of a can of San Miguel beer is about $1.70 HK of which about 

half of which is the materials. The Govern-ent also taxes the plant based 
upon the gallons of beer brewed.



(b) Tung Hing Textile Company

The Tung Hing Textile Company was visited on June 7, 1982. It is 

located in the SAI KUNG area of southeast New Territories shown as (2) on 

the map, Appendix B. Mr. Y.O. KAM, the plant owner guided us through his 

plant. Mr. Kam is very well educated and informed about production 

problems as well as environmental problems of the textile industries.

This mill does all piece dyeing in jigs. Exhausted dyes and wash waters 

are wasted to the sewer line which leads to HO CHUNG River and carried 

along to the Bay for further dilution. The Bay water is used for recreation 

(several hotels and resorts) and fish farming.

Although Mr. Kam may not be typical of the quality of small textile 

mill owners, his plant represents the type of problem faced by the industry. 

His profit margin is too small to invest in much capital intensive equipment 

either for production improvements or waste treatment, even though the 

potential exists for both as improvements to his operational efficiency.

Mr. Kam, for example agrees in principal to the change in boilers and 

feedwater heating to conserve oil-energy use and to the continuous dyeing 

machinery or dye bath saving to reduce pollution cost. However, all systems 

are either too expensive-capitalwise - or untried.

Mr. Kam showed us the adjacent textile dyeing mill which dyes yarns 

with indigo dyes almost exclusively. This mill saves its exhausted dye bath 

wasterwater in liquid form in stainless steel drums for reuse in subsequent 

dyeing operations. This is an indication that, at least in certain 

situations, dye wastes can be conserved and reused rather than wasted to the 

river or treated by expensive processes. Mr. Kara agreed that many dyes are 

stable and will not deteriorate upon storage and can be reused. He also 

indicated that he would be more receptive to paying the waste treatment 

costs if all textile mills in Hong Kong were required to do so. Competition
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now is keen from TAIWAN, KOREA and CHINA because of lower labor costs in 

these developing countries. He pays fair wages in keeping with the 

standard of living in Hong Kong.



3 (c) SENG CHAN TANNERY

O '

The Seng Chan leather plant was visited on June 16, 1982. It is 

located in Northwest part of the New Territories in the Yuen Long District 

and close to KAM TIN. The small stream receiving the wastewater from this 

plant leads rather quickly into DEEP BAY (See Appendix B, (3)). Our visit 

through the plant was guided by S.M. FAN.

The plant imports 4 to 5,000 salted hides per month, generally from 

Australia and some from the United States. The are beamed and tanned in 

drums, but not cut or finished further, but sold directly to Hong Kong 

glove manufacturers for cutting, sewing, and marketing.

This tannery does not treat any waste or recover any sulfide or 

chromium, fleshings, or blue hide shavings (See photograph of shavings 

and this consultant).



Solid wastes are hauled away; liquid wastes are discharged directly 

into the sarall stream leading through housing areas to Deep Bay. There
appears to be little chance 

whole operation is expected
for improvements at this plant. However, the 

to change and be relocated to another facility.



SENG CHAN LEATHER FACTORY



I VI ГК I 
\ I



4- CONSULTANCY TO HONG KONG PRODUCTIVITY CENTRA

(A) Discussion of Project Reports

Separate discussion sessions were held at the Centre with Messrs. 
Chiu and Tsang on each of the E.S.U.’s Reports listed in Section 2 of 
this Consultant's Report . Most of the pertinent points of these 
discussions have been mentioned in Section 2. The object of these 
discussions was to make suggestions to the E.S.U. for improvement of 
their Reports in the future. Suggestions can be classed in two types
(1) general, pertaining to format and content and (2) specific, 
pertaining to technical details included within each Report. These 
discussions were conducted as a "give-and-take" learning affair for 
the F.S.U. people.

(B) Visit to the E.P.A.

This consultant met with Mr. Paul Holmes who is in charge of the 
Water Qualtiy Management Group of the Hong Kong Environmental 
Protection Agency. Mr. Holmes possess a geology background in 
education and many years experience serving on the Yorkshire Water 
Authority in England. He appeared to have a good understanding of 
water quality objectives and criteria and the constraints of establishing 
proper guidelines in Hong Kong although 1 i has been on this job for 
only about six months. He plans upon setting a flexible guideline 
system and has already identified ten (10) zones of which one (1) 
has already been gazetted (the Tolo Harbour). The E.P.A. - in the 
official publication of this Tolo Water Quality Zone - included in 
this Report as Appendix D, has proposed six beneficial uses in the 
Tolo Harbour Subzone; two uses in the Tolo Buffer Subzone; and 
one other in the Tolo Channel Subzone. E.P.A is recommending 
Water Quality Objectives to protect these beneficial uses identified 
for the 3 subzones (see Appendix D). Tolo Harbour was selected as 
the first to come unner the new control because of its vulnerability 
to contaminants and because it contains the Tai Po Industrial 
Estate. E.P.A. includes ten (10) water quality objectives fo- ? Tin



of the subzones of the Harbour. They can be found in detail in 
Appendix E. Briefly, these objectives include the (1) aesthetic 
appearance (odors, colours and visible matter) applying equally to all 
3 subzones, (2) bacteria also applying equally to all 3 subzones,
(3) chlorophyll-A applying in varying concentrations in each of the three 
subzones from 20 to 6 mgs per cubic metre, (A) dissolved oxygen also 
varying in allowable concentrations form 2 to A mgs/liter depending upon 
the harbour subzone and the depth of the water, (5) light penetration 
varying from 20 to 10 percent of the normal level of light transmission 
depending on the subzone, (6) pH varying in allowable extension of 
the value from i 0.5 units to i 0.1 units caused by the waste discharge, 
(7) salinity not extended more than ± 3 ppt at any time in any of the 
3 subzones, (8) settleable material shall not be allowed in any 
of the subzones such that it will give rise to bottom deposits which 
adversely influence bottom-living communities or affect any other 
beneficial use of the waters, (9) temperature extensions of greater 
than -  1.0 degree Celsius cause;’ by waste discharges in any of the 
subzones and also at rates of temperature change of greater than 0.5 
degree Celsius per hour at any location and (1C. toxicants which result 
iii significant effects in humans, fish or any other aquatic organisms 
f^om wastes are not allowed in any subzones. Due regard is also 
given to toxicants which possess a biological cummulative effect in 
food chains and to inter-actions between toxicants.

E.P.A. will declare a first and second appointed day. The first 
appointed day (expected in late 1982) will delineate existing discharges- 
volumes and character. The second appointed day (expected one year 
later) will be the time which all exemptions must be notified by E.P.A. 
and thereafter licenses for each discharge must be granted. In order 
for an industrial plant to be exempted from licensure it must submit 
in writing with adequate proof that the flow and character had been 
established. Thereafter the plant will be allowed up to a "30 percent 
increase" in pollution. Those industrial plants not exempted 
must be licensed by the E.P.A. Decisions made by EPA on the details



of any license will be based largely on a Mathematical Model Study 
currently being made for EPA to predict the assimilative capacity of 
the Harbour. EPA expects to be able to control new sources of 
pollution by licensing better than older sources exempted by the 
legislation.

It should be noted by the reader that EPA plans on basing water 
quality objectives upon the receiving water quality and not directly 
on the concentration of contaminants in the effluents. Therefore, 
decisions of discharge limits in the license will be made on the 
water resource. This procedure should be applauded. It is appropriate 
and equitable even though it may be more difficult to administer.

(C) Evaluating Government Regulations and Guidelines for Environmental 
Protection

Two Government Regulations were given to this Consultant for 
review and one guideline as follows :

Regulations
1- Water Pollution Control Bill 1980 enacted July 1980
2- Waste Disposal Bill 1979 e cted April 1980

and

Guidelines

1- Proposed effluent guidelines for coastal wasters, streams, 
and into sewers 10 pgs.



These documents are included with this Report in Appendix C.
The regulations are quite general and essentially "lay the groundwork" 
for subsequent legislation setting forth specific guidelines and water 
quality criteria for the various best uses of the receiving waters.
The Water Pollution Control Bill is divided into the following eight 
parts 1-preliminary 2-water control zones and water quality objectives
3- Prohibited Discharges and Deposits 4-Exemption of Existing Discharges 
and Deposits 5-Licensing of Discharges and Deposits 6-Appeals 7-Process 
of Enforcement 8-Miscellaneous.

The Waste Disposal Bill of 1979 is another very general regulatory 
bill for the collection and disposal of solid wastes. This general 
legislation is divided into seven parts as follows 1-preliminary
2- waste disposal plan 3- collection of wastes 4-disposal of waste 
5-licences 6-appeals and 7-miscellaneous. It, too, is intended to 
provide basic and underlaying legislation for future more specific 
legislation.

The proposed effluent guidelines content separate details for 
each of the following discharges into: 1-coastal waters 2-streams and
3- sewers. The proposed guideline for discharges to streams do not 
apply to streams within the waterworks catchment areas. They apply only 
to new discharges. The guidelines cover most of the parameters 
normallly encountered, but are not exhaustive.

The guidelines for discharge into coastal waters are influenced by
(a) discharges of greater than 100 m3/day (b) these larger volumes and 
located between 1 and 3 km from any beach and desalter intakes and
(c) all volumes when located within 1 km from any beach or 
desalter intakes. For example, BOD guidelines meeting one of the 
above criteria will be limited to 20 mgI t  or less while those exlcuded 
from the above would be 500 mg/£. The reader is referred to Appendix C 
for limits on each contaminant.



For discharges into streams the guidelines are influenced by 
the presence of waterworks catchment areas, downstream for potable 
water supply with boiling or chlorination either directly or through 
shallow wells. For example, COD will be less than 80 mgf t  when 
constrained by the above definitions but raised to less than 200 mg/£ 
when not covered by these same criteria.

For discharges into sewers the guideline depends upon flows 
greater than 100 m3/day and location in the Tai Po Industrial Estate. 
For example, in the first case BOD will be lss than 1000 mgf t  while 
2000 mg/£ will be allowed if the flow is less than 100 m^/d, but only 
less than 300 mg/£ will be permitted in the industrial estate.

4- (D) Tour of Hong Kong Polytechnic Institute, Seminar, and Discussion 
with Civil Engineering Faculty at the HKPC

On June 3, 1982 this Consultant visited the Hong Kong Polytechnic 
Institute, delivered a lecture on textile wastes and treatment during 
the morning, and toured the Education Technology Unit and Institute 
Industrial Centre. Subsequent to this on June 22, 1982 two menbers of 
Polytechnic's Civil Engineering Department visited this Consultant at the 
Centre for a discussion on academic matters.

On the June 3rd venture we were guided by F”^d Mack and Dr. Daniel 
Lau of the Institute's Centre of Environmental Studies. The Seminar 
Lecture prepared an'* delivered by this Consultant was taped and later 
transcribed and typed by Joan B. Nemerow, secretery and wife of this 
Consultant. The Lecture is included in this Report as Appendix 5 (A).



Dr. Lau appears highly-qualified academically and is very 
aggressively seeking to set up a degree-granting program in environmental 
engineering. Two important activities were observed in some detail 
(1) Education Technology Unit headed by Barry Hutchison who described 
his operation and (2) Industrial Centre headed by D.V. Lindsay who 
also described his Centre's policy and procedures. These two facilities 
greatly enhance the Centre of Environmental Studies 's ability to 
do research and educate students. The latter Centre appears to be 
rather obviously independent of the Civil Engineering Department of the 
Polytechnic Institute although located on the same campus.

This Consultant was also visited by Mr. Wong See Hoi and Mabel Mac, 
Assistant Lecturer and Lecturer, respectively, of the Civil Engineering 
Department of the Polytechnic Institute. Considerable time and discussion 
ensued concerning the academic program at the Institute in Environmental 
Engineering. This program - now seven years old-presently gives a High 
Diploma in Civil Engineering or Structural Engineering. Next year they 
plan on also offering the same diploma in Geotechnics and Municipal 
Engineering. In two years they expect to be permitted to give a certified 
Bachelor of Science Degree in Civil Engineering. In addition to Mr. Wong 
two other senior lecturers, Stuart Traynor and S.L. Tang are involved 
in the Environmental Engineering academic area. They declared that their 
mission at the Institute is essentially an academic one as differentiated 
from the Coordinating mission of the Centre of the Environmental Studies

Initial cooperation between the Civil Engineering Department of the 
Institute and the Hong Kong Productivity Centre will take the form of 
an exchange of speakers for Seminars.



4- (E) Meeting with Hong Kong University Personnel at Centre

Dr. H.W. Lee, Lecturer in Environmental Engineering of the 
Department if Civil Engineering at the University of Kong Kong 
conferred with this Consultant at the Productivity Centre on 
June 24, 1982. He described the curriculum at the University 
which is at present 3 years old. Dr. Lee,whose entire educational 
background is in the fluid mechanics area at Massachusetts Institute 
of Technology of the U.S.A., has been "thrust" into the environmental 
area along with two or three faculty at the University. He is very 
engrossed and enthralled with this field, but described a major 
problem in which they urgently need assistance. That problem involves 
motivating the Civil Engineering Students towards the discipline of 
environmental engineering. This Consultant suggested several 
solutions to this problem;and discussed other possibilies with Dr. Lee. 
Their curriculum needs improvement especially in the environmental area 
and especially at the higher (senior) level. His survey-type course 
in the Junior year also needs modification to make it more meaningful 
and challenging to the students.

Also discussed briefly were the problems involved in stream 
modeling with special reference to the Chaugpoo River near Shanghai, 
China and Tolo Harbour in the New Territories. This Consultant 
offered advice on pollution indexing of such watercourses and on 
inputs to river models.



A- (F) Theory and Design of Laboratory Continuous Flow Pilot Plant
for the Treatment of Industrial Wastes

During the course of this Consultant’s stay in Hong Kong the 
Hong Kong Productivity Centre's Environmental Services Unit requested 
assistance in any area of additional service to its clients. This 
Consultant recommended laboratory pilot plant research - and initially 
on textile dye and finishing waste.

Several days were spent during these period explaining the theory 
of design of wastewater treatment units and in actually designing a 
small scale laboratory continuous flow system for textile wa^te 
treatment. The general set up of a new labotatory and bench set ups 
were also designed. The details of the new laboratory benches, and 
continuous flow creatment system are given in this Report in 
Appendix F.

The system is designed to treat a average flow of 2.5 gallons per 
day of textile finishing waste containing about 630 ppm of BOD. The 
system is so complete (tertiary type) and so flexible that it may be 
able to produce a colourless, odorless, effluent with less than 25 ppm 
BOD and Suspended Solids. The object of the systea is to verify 
treatability or treatment efficiency under a variety of loadings and 
sequence of treatments. Final construction design and/or field 
pilot plant design can also be ascertained for definite capital costs.



4(G) Informal Meeting with Centre’s Administrative Executives

The Consultant and his Secretary-wife joined Dr. Peter Bentley 
to visit the Administrative headquarters of the Hong Kong Productivity 
Centre on June 29, 1982. They met and conferred for some time with
S. K. Chan, Executive Director and Donald Taylor, Technical Director.

The future potential of industrial pollution control in Hong 
Kong was the main topic of discussion. Special emphasis was given 
to the part the Centre could play in abating industrial pollution.
This consultant stressed the importance to the Centre of developing 
a competent team of Environmental Engineers with incentives and 
abilities to derive innovative, cost-effective solutions to industries' 
waste problems.

Advanced education in industrial waste treatment is needed by 
the Centre's scientists and engineers to cope with the unique problems 
of Hong Kong. Pilot plant laboratory research should be instigated 
immediately to assist competent staff in defining optimum design 
criteria for new treatment systems. Inspired thinking and planning 
is required to produce innovative treatment solutions. This means 
that the Centre's technical people must have the incentive to utilize 
other than conventional treatment solutions.

Ways of creating personnel with incentives to accept the challenges 
of t' isual solutions to industry's waste problems were discussed by all 
present at this meeting. Rewards such as monetary bonuses and 
sponsorship of Ph. D. education in this discipline were suggested as 

'ties.

7 * w  obvious to this consultant that some of his ideas and 
opinions about Hong Kong's industrial pollution problems were new and 
suprising to the Administrators.. This consultant was left with the 
impression that the Centre was eager to begin developing expertise in 
the field of environmental quality control.
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5. SEMINARS PRESENTED - two seven (7) hour Individual Lectures and
one two (2) hour Lectures.

(A) Polytechnic Institute

"TEXTILE WASTES AND TREATMENT"

(B) Productivity Centre's Seminar I

"INDUSTRIAL WATER POLLUTION CONTROL"

(C) Productivity Centre's Seminar II

"INDUSTRIAL WATER POLLUTION CONTROL AND 
INDUSTRIAL BALANCED COMPLEXES FOR 
INDUSTRIES AND POLLUTION CONTROL EBIC"
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5(A) Seminar at the Pol;technical Institute - Hong Kong 
FOR THE HONG KONG PRODUCTIVITY CENTER

By Dr. Nelson L. Nemerow, Professor - Advisor, UNIDO EXPERT 
University of Miami, Coral Gables, Florida U.S.A.

" SEMINAR ON TREATMENT AND DISFOSAL OF INDUSTRIAL TEXTILE WASTEWATERS."

"Thank you very much for the kind introduction, I 
appreciate it, and it is my pleasure to be here to talk to you about a subject 
which is close to my heart,for a longer period probably than you are living.
I'm not that old,but I have been interested in this subject for a long time.
This is my first official business trip to Hong Kong, and i had hoped to visit 
a Textile Mill in Hong Kong before I came to talk to you today, but because of 
the floods I was not able to get to •* Textile Mill on time, and so I'll be 
talking to you today about my experiences in Industrial Waste Treatment, and 
especially about Textile Waste treatment outside of Hong Kong. I have had a 
chance to read a few reports about the textile industry in Hong Kong^so I am 
not entirely unfamiliar with the problems that exist in Hong Kong. A few 
words before I start about education in this field of Industrial Waste Treatment.
It's a long and difficult educational program if you study correctly. It takes 
a long time to become highly qualified to become what we call in some parts of 
the Western World, an "Environmental Engineer'.' It takes a long time because you 
have to be an Engineer, you have to be a Chemist,and you have to be a Biologist.
And to be anyone of the three is enough of an accomplishment.but to be all three, 
is almost "super-human'.' It is very difficult for any Environmental Engineer to 
be equally qualified in all three areas. However, you have to bn at least know
ledgeable in all three areas. You have to be a knowledgeable Chemist,Biologist, 
and Engineer. So you have to start thinking now how you are going to accomplish 
that.We have had many people study Chemistry first, and become a graduate Chemist^ 
and then work into Environmental Engineering and take some Biology at the same 
time before they finish. We've had other people start in Biology , actually 
receive a degree in Bacteriology or Microbology and then suddenly decide that 
they wanted to be Environmental Engineers, so we have to build on the Chemistry 
and the Engineering. Most common, is the Engineer who takes Civil Engineering 
or Chemical Engineering and becomes a Graduate Engineer and then decides to 
follow the environmental engineering course and has to go back and get the 
Chemistry and the Biology. Most of the program then has to be filled with Chem
istry and Biology. It's very difficult and long, but the sooner you plan an 
educational program, the better qualified you will be when you complete the 
program and the better able you will be to understand the program. Mr. Low told



you my background started in Chemical Engineering. When I took Chemical 
Engineering, I had no idea I was going to be and Environmental Engineer.
But when I got out and saw the environmental consequences of the Chemical 
Industry, I decided that I wanted to become an environmental engineer.to 
help preserve the environment. The environment is very fragile and very 
limited. Only you know that perhaps better than I do. There's a limited 
resource of everything in the world available, including educational 
facilities. You know how difficult it is to enter into the Polytechnical 
and the same is true of how much water you have to supply the people, how 
much water pollution carrying capacity exists. It's limited! The 
challenge is going to you people of how to stretch that limit, how to 
make more resource available for more production aid more people. It is 
a very difficult challenge>and everybody in the world,be it Hong Kong 
or Miami, Florida.where I come from, the same challenge exists, and it 
doesn’t matter if the industry in Hong Kong says they don't want to 
build waste treatment plants, or if the industry in Miami,Florida says 
they don't want to build treatment plants, they are going to have to. 
do something, or we, none of us will survive. Everyone will have to 
something to contribute to preserve our limited water resources, and 
conserve water. So with that pre-amble, 1 will tell you I have one copy 
of a v bulletin describing the University of Miami Ph.D.and Master of 
r * n rogram. If you would like to take a look at it and see how the 

•3. -.id how the program can possibly be adapted to your interest and 
j T studies, the type of graduate programs available, you are welcome to 

look at it. Also, there are some cards here for those interested in 
contacting me later, in English and Japanese with my name and address. 
Unfortunately, I haven't had time to get cards made here yet, we might 
still—  but I stopped in Toyko on the way here, and they gave me a box 
of cards in English and Japanese in case you question this. A last item 
that is up here is my last textbook in Industrial Water Pollution, Industrial 
Waste Disposal. This was published in 1978, as Low said, and in the last 
4 years many changes have taken place. This is the third edition really—  
they all have different titles,but the third edition since 1963 when the 
first edition came out, the subject has changed so much and so fast, it’s 
such a dynamic field, that you have to stay up with the latest improvements 
and inovations in the field. I don't know if you can all see the beautiful 
painting on the Cover —  but my wife who is sitting very quietly in the 
back of the room, and is my secretary, did the Artwork, she did the painting 
on the cover.She travels with me all over the world, Paints, takes notes, 
types, and makes sure that I say the right things to you.



You are welcome once again to look through this any time you are interested. 
1 have picked one chapter here before I came to Hong Kong. I didn't know 
you were going to request me to talk to you about textile waste specifically. 
I had planned some other lectures, but since you are so interested in 
textile waste,I prepared this short discussion with you this morning on the 
treatment of Textile waste, and some of the material I am going to present, 
is new, it doesn't appear in the \>ook, some of it was created at the Hong 
Kong Productivity Center during the last week or so when I knew I was going 
to talk to you, so it ought to be interesting to you, and it was interesting 
to me as well to prepare it for you. I'd like to define Pollution before we 
start, and for you to keep this in the back of your minds; everybody thinks 
they know what pollution is. Many of my students think they know until they 
get long into the subject material, but I'm going to define it as* "too much", 
or an excessive amount of contamination such that the water resource or 
even the air resource, or the land resource is not able to assimilate that 
contamination for its best use period. Now think back on what I define 
pollution as, TOO MUCH. In other words, pollution is a state of having 
too much of a given contaminant. Just because you have BOD or color, or a 
low pH in the water doesn't mean that it's polluted. All water,air, land 
can take some pollution. Just like every Boxer can take a few punches, but 
too many punches and the fighter is "polluted','or he's knocked out. So will 
the river take all kinds of contamination to a certain degree. Now, not 
all fighters can take the same amount of punches, right? Not all rivers 
can take the same amount of contaminants. Why not? Because some rivers are 
used to grow fish, some arc used to provide drinking water. Some rivers 
are just for bathing, some only for irrigation, some just for power. So 
it depends not only on the contaminant, but on the usage of the river.
So you have some key words in the definition of pollution. What are they? 
Excessive, Too Much, Contaminants; and contaminants are all types, and the 
third critical word is th best usage. So when you want to determine whether 
the Pearl River is polluted, what do you have to do? You have to find out 
how much contaminants are present, analyze for all the contaminants in there, 
then you have to find out what best and highest usage is made ofthe river or 
is potentially going to be made of the river or water resource, highest 
quality,then you determine what quality that water has to be to maintain 
that high usage, and then you determine whether the contaminant is too much 
or suitable.If it is too much, it is then in a state of being Polluted.So
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we a.e going to talk today about an Industry, the textile industry which 
is known—  it has a great reputation, if you will,for contributing con
taminants which could, could be contributing pollution, but we do know 
that the textile industry contributes contaminants, regardless of what
happens whether there's any pollution or not, the textile industry 
contributes contaminants to the water, that's what we're going to talk 
about;today's water primarily not air,or solid waste,or land pollution, 
for they exist as well. Today we're going to talk abouf'water pollution.'*
The textile industry in U.S. is about the fourth largest user of all the industrial 
water consumed by industry. Paper industry,oil refineries, steel industry 
use more water. But the textile industries in U.S.,probably in Hong Kong 
too»uses a great percentage of the amount of industrial water, and there
fore anything they put in that water is what? Contaminant , not Pollutant,—  
not pollution, and we're going to study those contaminants today and 
decide then if they are excessive for the water use, then we're going to 
have to do something about it, we're going to have to treat it. But the 
first thing we have to look at are the different processes which could 
produce those contaminants, and I don't know how much background each of 
you has in the textile industry. I won't take too long ; they're all 
available in my textbook starting on Page 310, any of you interested,
you can read up on it, I don't know if there's a copy in the library here,
however, I am leaving this copy with Mr. Chiu at the Productivity Center, 
and it's available to anyone wanting to lookup textile or other wastes 
as you see fit. The first one I'd like to show you is Cotton Industry, 
not just producing cotton fabrics, but from a standpoint of the wastes 
which originate from the usage of cotton of the dresses and shirts you're 
wearing. I'll put that on the projector first. As you can see by looking 
at the diagram behind me, the first process is to take the raw cotton, 
and convert it to cloth. This is done by weaving firstj or knitting^or 
making of yam, and once we convert it into cloth; there isn't any waste 
involved there. There are many words such as spin sizing etc., and this is what 
makes a new language for the textile industries, and other industries,so
you can imagine how long it takes to become an expert at textile waste,
and then go to pulp and paper waste & become an expert in tnat. Nobody 
can do it. So my knowlege of these industries is probably superficial.
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Fig. 22.1 Cotton-textile finishing process flow chart. (Taker from a chart prepared forthe F.W .P .C.A.)

Table 22.1 Pollutional loads contributed by various textile processes. (After 
Masselli and Burford [68].)

Department Process lb BOD/1000 lb % o f
cloth* total

Desizirig 53 35
Scouring /pressure kier, first scour 

1 her (pressure kier, second scour
53 16
8 1

Or continuous scour 42 15
Average
Subtotal (scouring)

47
32

Dyeing 0.5-32 15-30
Printing Color-shop wastes 12 7

Wash after printing, with soap 
Wash after printing, with

17-30 17-30

detergent 7 7
Subtotal (printing) 15-35

Bleaching Hypochlorite bleach 8 3
Peroxide bleach 3 1

Mercerizing 6 1
Total 125-250

’ Approximately 800 to 1000 lb of impurities are discharged in the waste per 1000 lbof 
cotton processed.



But at least I can explain some of the words. A major word here is, 
"slashing” and drawing,because you have put some starch normally 
on the fabric or on the yarn with some sizing in order to weave it 
so it will have strength, to go to the textile dying and finishing 
plant. That's important consideration, because later on we have 
to take that off. 1 won’t take too much time on that. Now we get to 
textile dying and finishing plant.I will speak mostly about cotton 
processing and will give you a quick diagram of silk, wool and rayon 
as well. We have to take that sizing off now,to take it over to the 
dying and finishing plant,and we haven’t found a way to weave or knit 
it unless we take the starch off that was put on to make it stronger.
When we remove the starch, we have a waste with a high BOD,thoroughly 
neutral pH, but we have a lot of solid material there, we do it with 
either enzymes, or we do it by high temperature enzymes,or sometimes 
we do that with sulphuric acid which I haven't shown on here; but you 
can take it off with acid as well as enzymes. If you use a water- 
soluble size such as CMC, you can take it off just by washing it it water 
Then we have to scour it to get rid of the non-cellulose material that 
is present in the starch, and we have 3 or 4 ways of doing this, but most 
involve high caustic soda & high temperature and high pressures, cooking 
in other words, & you end up with a high BOD,with a high alkalinity,
& high solids, and high temperature. All of those are what? CONTAMINANTS 
& temperature as well, heat is a contaminant, high BOD,solids, even 
alkalinity are all considered contaminants. The next is bleaching.We 
bleach, end up with a high BOD & alkaline solution generally, sometimes 
an acid solution, but generally an alkaline solution. If we bleach 
with straight chlorine & we washed out the scouring we end up with an 
acid waste as you'll see later on, and quite high BOD as well. Then we 
have to strengthen the fibre,and then mercerize it, another stretching 
with caustic soda as it is called. After a period of time we wash out 
that caustic soda, and end up with very high pH, doesn't have much BOD 
left in it, it's very alkaline & low in solids. Then we're ready to 
dye the fabric, & this is an interesting & challenging process. I'll 
talk more about that where we end up with a high BOD & all kinds of dyes 
& high solids; can be neutral to alkaline, sometimes we use some acid 
dyes. Another contaminant is Color.If you see water coming out red or 
purple, it would appear to you as polluted, right? You wouldn't want to 
swim,or drink, or eat fish from that water. It would appear polluted, 
but It may not be excessively contaminated except with color or with 
the iron. I'm going to talk more about this later. Then some fabrics



are printed rather than dyed solely, with a presser or machine, and 
finished and sent out. Each of those gives you contaminants, and 
the important thing to remember is'that each process produces a waste 
which contains contaminants. Then we have the wool industry. I don't 
know how much of wr il is produced here, but the Western world, Scot land, 
England, & U.S. has many wool industries. Using wool; it is scoured to 
get rid of the grease and the lanolin, and then it's dyed, carted and 
pulled & washed & carbonized. See,here's some new words just from changing 
from cotton industy to woolen industry^which are all processes. In washing 
there are 2 different ways of doing it, in scouring we have 5 ways. It 
depends on how you carry the processes out, the amount of contaminants you 
get from the process. So if you want to become an expert in Indutrial 
Waste, you have to study processes. " "" " " " Textile
Waste^ you have to study the textile industry pretty carefully.Now we 
have some dying,bleaching & whitening. The third is the non-celluiose 
type of synthetic industry. Non-cellulose>are generally polyester types 
of operation, nylon, acrylic, & polyester. You can see here the processes^

I& they're not as extensive as wool & cotton. You dont have such a great 
attrition because the fibres are made by the chemical industry and aje 
made artificially, & so most of the contamination has been done already 
at the chemical industry & this is an important to you in Hong Kong, in 
that most of your raw materials are imported^ in importing them, the 
pollution comes from the industries left here, the major pollution has 
been done by somebody else at some other site. The chemical industry for 
example here, has been making the fiber, has produced pollution, a lot of 
it, but you have your chemical preparation to prepare nylon. You scoured 
it, washed it, bleached it, dyed it, and finished the fabric as shoron 
in the line diagram (Fegs 22.3 and 22.A).
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Fig. 22.2 Wool-textile production process flow chart. (Taken from a chart prepared for the F.W.P.C.A.)
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The common contaminants are 12 in number, and maybe there 
are others you can think about and remember, but color, BOD, COD,
Chromium,Ihenol, pH, foam forming matter, refractories, —  long chain 
orga nic materials that are very difficult to remove by conventional 
methods of treatment. An example is an insecticide that you put on the 
cotton fields in order to prevent the bowl-weavel or some decomposition 
of cotton before it reaches the market. The refractory insecticide is 
a very undesirable, is indigestable from a bacterilogical Standpoint 
the bacteria don't want anything to io with a long-chain compound, or 
benzene ring compoundsJ the benzene ring is ugly to us because we have 
to feed the bacteria to decompose the material before it goes into the 
river. Bacteria jusr don't like benzene compounds, benzene rings are 
just undesirable. But the BACTERIA will take care of it, if given the right 
environment. That's one type of refactory which may be interesting to you. 
Salts are a contaminant^ even though the oceans are full of salts, if you 
get too much at the wrong place, it interferes with die best usage: it then becomes a 
contaminant. Odors—  certainty nobody wants to live around abjectionable ooois , espectLon±>le, & 
sulphur. Sulphur^ rotten-egg odors from sulphur dyes are objectionable, & 
therefore if you get too much of it, you have pollution. Sulphide itself, 
is objectionable not only from a standpoint of odor, but from other stand
points. Heat is the 12th contaminant. So you have 12 contaminants present 
in textile waste that you have to worry about. You wont have them all in 
every textile factory, but you will have them. Let's talk about the effect 
of those 12 wastes. Color appears objectionable & therefore it has to be 
removed whether it is actually polluting or not, if it appears objectionable. 
It comes from dye-baths & generally the effect it has on a municipal sewage- 
treatment plant js generally nonê  but that doesn't mean that it is harmless 
just because it has no effect on the textile or municipal waste treatment 
plant, that it's harmless. It means that it may go right through the 
municipal treatment plant and end up in the rive^or the sea^or bay^ & be 
objectionable there}because people can see it. BOD uses up oxygen, the 
higher the BOD, the more oxygen is used up, therefore it becomes objection
able. If too much oxygen is used up the fish die, the odors are created, 
the metals turn black etc.You can't put much into a stream, it will only 
take 8 mg./ liter generally, even when you get fully saturated, 8 gins/ cu. 
centimeter is a very small amount —  8 parts per million parts, so it doesn't 
take much BOD and all the oxygen is taken out of the river, so you have to 
figure out some way of removing that BOD. I don’t say we have to spend a 
lot of money on treatment to remove it, I say we have to challenge our
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minds, that's what we are here for today, perhaps to figure out other ways 
to get rid of BOD. Mostly from ldering and de-size to get rid of BOD, to 
cook it and take off the size from the fabric, that’s where we get the BOD 
and it increases the secondary capacity required in waste treatment plants.
COD is the chemical oxygen demand. I really don’t have enough time today to
define all these terms. 1 assume you are familiarjOr know something about
them. COD contributes a lot of organic material some of which may not be 
digestible by bacteria. Or the word we use is biodegradable. It might not 
be biodegradable and the chemicals used for various reasons or which happen 
to be in the fabrics to start with , and if there is a high amount of COD 
it wilx lengthen the amount of treatment needed. It means we will need more 
time or more capacity or larger plants, and that means more money. So the 
COD to BOD ratio is extremely important. In domestic sewage,that ratio is 
largely twice the amount of organic material in the COD as BOD. This means 
2 times the amount of food the bacteria have to ingest is digestible. The 
other part is not dLsgestahLe. So it may go out in the river undigested. But in text-
tile waste we might have 6 or 8 times the ratio. Therefore, we might not
be able to use biological treatment the way it is. We might have to adapt 
a separate group of bacteria to do the job. Or we may use another method. 
Chromium that we use in sulphur dying of textile waste will kill
many fauna ( fish & biological life in the stream), comes from sulphur 
dyes and it kills the working bacteria. If we're going to use the bacteria 
to break down the organic material to digest it, we certainly don't want 
to add anything to the wastewater which is going to kill the bacteria^which 
is doing the job. Phenols adds tastes and odors, kills the bacteria and 
flora and fauna as well. It's primarily in the despersed dyes & adds extra 
odors to sewages and extra load on bacteria. Phenol is quite an interesting 
compound. It intensifies the odor of the wastewater especially if you 
chlorinate the water, besides having those benzene rings that 1 mentioned before. 
Then the phenol becomes chlorinated phenol & the odor is preceptible in parts 
per billion, not per million, but pp bt It's very objectionable fium
that standpoint. pH,of course» is toxic if it gets too acid or too alkaline to
all flora and fauna that we're trying to protect, and that pH high or low pĤ  
can come from the kiering from the desizing, dying, bleaching—  Inter feres wiith 
bacterial degredation. No respecti'ole bacteria likes a low pH or a high pH.
They like a neutral pH —  around 6-8. But sometimes they have to operate that 
way. Foamy matter appears sudsy. It comes from dyeing and finishing baths & 
carries contaminants on to the sewage plants where it looks bad.We visited a 
plant yesterday with a foamy- sudsy appearancey& we immediately thought that



it might be something dangerous. We don't know how dangerous it is with 
COD or BOD, but it looked bad, because it was all foamy and being dis
charged--  and unless you can analyze it, you don't really know, but just
looking^you know there's pollution there. Refractories add permanent 
material, and it comes from fibre degredation—  some of the hemi-celluloses 
comes from the chemicals added, mainly insecticides added to cotton or 
wool and ABS tart detergents. Many of the textile industries use ABS 
detergents. ABS (study chemistry & you'll know the meaning of ABS, a long- 
chairi"“ed compound ) It doesn't digest;and becomes refractory. It has very 
little effect on the sewage treatment plant. What does that mean?
It means it goes right through & if the STP effluent goes into a river 
& the river is taken up for drinking water either by the fish (off the main 
subject, a discussion for necessary courses of study and research in Labs, 
and the need for a good educational background for discovery and how to 
recognize these things and how to apply it to another discovery or to what 
you are doing, etc.) We have a few more contaminants to talk about. Salts 
will increase the conductivity of wastewater, and therefore it interferes
with using the water over again, if you get too much salts in there. You

PP11 electrical insulatingcan't have more than 10 parts/of chloride in the water because the/paper
will absorb too much chloride and then will become conductive, carry the
current away from the wire, out into the external environment^ and become
objectionable and have a loss of current. That's just one example. There
are many other examples—  precipitation of dyes, salts normally coming from
dye baths —  what effect on domestic sewage treatment? Generally nothing.
In fact bacteria are happy with high salt concentration. It seems to
stimulate their activity, and they go right out with the effluent.So you
might say if it doesn't interefere with sewage treatment, discharge the
textile waste along with sewage, treat it with domestic sewage and let it
go out. But what you have to remember is^what you are doing there is
perpetuating a contaminant, which at some point in the chain of water-
cycle may become contaminating to the point where it is polluted. Odors,
largely coming from sulphur-dyes, they use up oxygen, add odor to sewage,
& perform two objectionable characteristics. <and heat, sulphide has the
same problems as odors in that they use up oxygen very fast. Put sulphide
dye waste into a treatment plant they will use up oxygen very fast, therefore
no O2 available for the bacteria. Heat is the last contaminant. It decreases
the O2 capacity because water has a capacity to absorb O2 only based upon it’s
temperature. The lower the tamp, the more the water can absorb. The
higher the temp5 the less the water can absorb.Remember 0 ^  holding capacity
is very limited. So the more you warm up temp, from a scouring or a kiering



and you warm up temp, of waste treatment you can't absorb as much Oj. If you 
can’t absorb as much —  you'll be out of b.,c:iness sooner. Bacteria won't 
have enough ability to perform its duties of decomposing the organic material. 
Also, it may increase the bacterial oxidation rate. If you get the temp, too 
high, it may cause the bacteria to work so fast which is good in one case, 
because they work fast they break down the organic material is what you want to 
do, but bad in another because it uses up the oxygen at a faster rate & 
you'll have to supply the oxygen at a faster rate, and perhaps you'll have to 
take that into account in your design, the amt. of oxygen supplied. Well, 
that's a new Table to appear the next time I publish this textbook, you can 
look back on it & say if hadn’t been for you asking me to talk about textile 
waste, this Table would never have been prepared to be put into my book. Now 
we have to talk about waste treatment. Of course we are going to try to do 
everything we can within the Factory to minimize the amount of contaminants 
we are going to be discharging. We're going to change production, re-use and 
re-cycle , we're going use non- polluting chemicals, non- polluting processes, 
everything we can to minimize pollution. But in the long run we can't be 
perfect, some contaminants will escape, so we must talk about how we will treat 
these contaminants which escape. These are the implant methods of reduction, 
such as dying we can replace the slashing with low pollution compounds, such 
as CMC, or certain gums to be used for sizing rather than starch which has a 
very high BOD. But remember whenever you replace things with low BOD compounds 
and they are organic, they're just going to be refractory , and end up as 
pollution somewhere. But it might get you by the river stage and into the Harbour. 
And that might be just satisfactory. This might be a good solution to the 
Textile Waste Problem. So all of these are processes which can be used in plants 
to solve the problem-r—  such as storing the bleaching washes to make up kiering 
baths which are highly alkaline so you can use that water to begin your kiering 
and just add fresh caustic soda to it. After finishing with all these in- 
plant processes, then the first suggested full scale treatment is some equali
zation and holding-basin, putting all alkaline waste, your low BOD's together 
with your acid wastes and your high BOD's into one large basin in which they 
are all mixed, what we call,"equalized." So what comes out of that basin is 
uniform in character and quality, what goes in is very different from what 
goes out equalized. "Homoginized." From there you can go either to a municipal 
treatment plant with sewage by biological treatment, with any of these forms:- 
aeration, tricking filter, lagoon activated sludge, and then end up with 
chemical cooagulation. Or you can go to municipal treatment where they use 
" " " and then a tricking filter with sludge-handling devices.
These are the two common forms of municipal treatment that are used. If you don't
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--  if you use your own treatment at your own textile mill, primarily
after equalization, you can settle the waste, lagoon the waste, chemical
cooagulate the waste, or you can go to activated sludge or trickling
filter or even an oxidation pond before discharging it into a stream.
Now, one thing you'll notice here —  that with textile waste you’ve got
a decision to make. Whether you're going to treat it along with after
your implant changes, "" " ' " " with domestic
sewage o r -----  " " " " ' it at your own
factory by yourselves and the decision you make is dependent upon a
lot of factors. Cost, distance, or acceptability of the municipality
and the type of treatment the municipality is expecting to use, it may
not be compatible with yours. Fortunately, with textile waste, most
municipal treatments are generally compatible. It doesn't mean that
you're going to remove all the contaminants of textile waste by putting
it to a municipal treatment plant. It does mean that most textile wastes
will go into " " " and not interfere with it's operation,
and will generally be respondant to some degree of purification or removal
by the treatment plant. No, we have never solved the whole problem by
doing just that, why not? Because it costj a great amount of money. It
has to be added to the cost of the fabric too, the production of textile
mill cost. In Hong Kong the dyers and finishers have to be competitive
with the people producing in Tiawar^or China/or Thialand^ or wherever textile
goods are produced in order to stay competitive on a World market. So any
slight increase in cost of production will have to show up in the price
of the product. Therefore, you won't be able to sell as much, then someone
will suffer, worker's will be out of jobs, and manufacturing will cease.
This is happening in many cases, in U.S. in the steel industry, because now
the cost of pollution abatement has put the U.S. steel production out of
competition with Japan & West Germany. So we must make decisions on how to
solve the problem. So we can't say that just because treatment costs money,
that we should give up or not have any treatment. We shouldn't let any
textile mills get away with the idea that they don't have to protect the
environment just because it costs money. But we should say to the Textile
Industry, " You have to use innovative ideas and treatment which cost less
money and therefore will not put you out of competition." Let's put this 

I
in perspective to start with, cost of waste treatment is a very snailperrentaga cost

t
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of production. Generally, in the range of 1 X; one percent is a quantity in whichmass/can be detrimental to the texitile industry, or any industry, but if 
handled correctly, and worldwide faced with the same problem, is not going 
put the textile industry out of business^—  anymore than if you have to 
pay extra 5c on Star Ferry, you’ll still take the ferry. IX is a very 
small percentage of cost of production & somehow it can be ’’woven" into the 
cost of production.

I have prepared some challenges (A) today for you to help keep this cost

down, that might work effectively for the textile industry, in fact I have 
found in my experience and research that these processes do in effect 
result in efficient reduction of contaminants and at the same time lower 
costs of treatment. The first one is an idea I have of spray-drying or 
evaporating to concentrate the dyes from the different dyeing equipment 
which are known as jigs or becks or baths and continuous dyeing. Collecting 
these dyes, and storing them for reuse. Now, 1 don’t know of any textile 
mill in the world that's using this process now, concentrating the dye- 
baths and storing the dyes for re-use at another ti: e to makeup with fresh 
dyes; but that's no reason for us to say that it car t be done. What we 
need is to try it out, so the innovation here will e_irainate the environmental 
adverse effects of those dyes that I spoke about, all contaminating effects 
of color, odors, BOD,COD, as well as re-use valuable dye material which cost 
much money to textile manufactures to buy these dyes from the chemical 
companies. They will also re-use BODMATTER if done properly.

Many are done under elevated temperatures. If you can 
re-use the water for heat value to evaporate, you get steam and it can be 
used to heat the various scouring baths, so you can recover BTU's, dyes, 
and eliminate an adverse environmental impact.-Now, these are three good 
reasons for doing this, but we have problems anyway. I have experienced & 
know the many problems existing in Industry. It means you have to change 
your operation, operating managers don’t like this naturally, nobody likes this 
Textile operators will resist and say that it can’t be done. It takes extra 
work to conserve, a lot more work to recover, and make new designs — basins 
for evaporation, take the solids evaporated and store in drums; and then 
you get a certain color out of those dyes. That color may not match until 
another order next month. So it requires extra work, to match dyes and feed 
it back into system etc, and the operator is used to less work. Objections 
come from product being slightly off-color tb start with, until system is 
down pat. Eventually, problems can be overcome, and later all will be happy 
when they see the cost ledger and the saving^ in cost & treatment plant 
involved. Remember elimination of treatment of dye waste, by recovery, 
elimination of waste treatment, is quite a cost-saving device. So that’s 
one item. Another process is called dispersed- growth biological treatment.





When you biologically treat textile dye waste, you have mostly soluble and 
coloidal material. You have very little suspended material like you do with 
sewage, or paper mills or tanneries. Therefore you tend to have a difficulty 
building up of suspended solids, concentrations like you do with activated 
sludge and sewage, or paper mills or tanneries. Therefore it isn’t very 
efficient to remove the BOD, not very easy by biologic aeration to remove 
the BOD, by returning suspended material or sludge from the bottom, you 
don't get much sludge when you aerate textile mill waste, biologically.
So, therefore what I propose, and have done it in laboratory & I have several 
mills that are using this process, is to recirculate the supernate, not the 
sludge, because it’s difficult to build up a sludge, you don't have a nucleus 
to do it, and you aren't building up enough cell growth. Maybe this is "over 
your heads", thinfc about it, write me, or ask your professor, or read about it—  
but there is a possibility of recirculating the supernate without any controls, 
which has the dispersed bacteria to be recirculated, but has no surface area 
for the bacteria to really work on. Dispersed growth bacteria will work on 
the organic matter, feed on it directly, without being absorbed on any part
icular matter such as suspended solids. The operation is easier, you don't 
have to settle it, return sludge, build up suspended solids concentr. It takes 
a little longer, generally, but is less expensive and efficient. You do have 
problems such a relatively long detention period, and won't get as much BOD 
reduction as you do with -.suspended solids, mix-liquor, high suspended solids. 
But you have to remember that you can't build up much ss. with bio. aeration 
of textile mills. You just don't have colloids or suspended materials to start 
with as in tanneries, sewage, and pulp and paper mill work. The third type 
of treatment is what I'd like to suggest to you to recover your dye waste 
which are predominant portion of total waste from textile industry by pressure- 
filtration, using a chemical engineering technique of pressure-filtering 
the dye waste on a very finely divided clay material, or earth material or 
fine sand filter. You will remove the dyes on the sand or on grain or on 
fabric if you want use a pressure filter with a very fine weave nylon fabric, 
this is done often You have a plate and frame press, filter, just force 
the dye waste through on a bench-scale, release the pressure, remove the plates, 
and then scrape off the dyes and contaminates. It's possible to concentrate 
the dyes to a very high degree, maybv. . solids, then evaporate the last 
10-15% water, at a lower cost than the // 1 system, and you concentrate and



recover those dyes for valuable re-use. The cost of dye-recovery may 
exceed the cost of fresh dyes, but I doubt it. Some direct inexpensive
dyes —  you may have to spend more money wit h this system --  a problem.
It may be better to purchase fresh dyes in this instance.Remember in 
the back of your mind that you are avoiding waste treatment, adverse 
environmental impact of these dyes if you don't have any waste treat
ment.That avoidance to the environment is worth something in dollars 
to society. If you include that savings in adverse effects along with 
cost, or subtract it from cost of waste treatment, then you have a lower 
cost than you would have for producing or buying direct dyes on the 
market.

The last item, after talking all day, and very important,\l //is a new idea for building a proper Industrial Complex in which the 
textile mill doesn't have to put in any waste treatment at all. Nice to 
put a text, mill at right location with right mixture of industries so 
that you don't have put in any waste treatment at all, nice?? You 
could just produce textile fabrics & goods and not have to worry about 
the environment. That I think is possible! It's not being done any
where in the world again, not yet, but it will be in your time, I can 
asssure you of that! There are so many areas of Industrial waste treat
ment that I predicted 20-30 years ago, that are now very common-place.

* Advanced^wlllr-treatment, is a concept that I dreamed up about 25 years h
ago, now is very common-place^used all over the world, except in Hong 
Kong, I guess, but it may be coming here too. If you have such a Complex, 
it will reduce the production costs, you don't need waste- treatment.
Among other things It will reduce costs of production, eliminate adverse 
environmental impact—  and that's what we're interested in doing, as 
environmental engineers. The problems are that it's "untried"—  such 
a complex is untried, and it requires approval of the proper mix of 
selected Mills, so that waste treatment is not required, and you put them•i >/ » •'all in an estate or Industrial Complex, some call them Industrial Estates, 
if you put the right industries in there, it can be done., at lower 
production costs & no treatment. How? The major problem with that is
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finding the right industries to put together.You not only need the right
type of Industries, but right size of Industry. Here I have put together
for you a 4 plant ( for your special seminar today), 4 plant integrated 

n ttextile mill Industrial Complex. You can see here on diagram how difficult 
it is to get these 4 industries together; in Hong Kong it may be impossible. 
Because one industry is growing cotton , and you know how difficult it is 
to find land or area here, and it's much cheaper for you to import it.
But, in certain areas of the world, such as the Southern part of USA, we 
can grow cotton in the same place that we can produce the grey goods, (means 
woven, starched, sized & knitted to go to dye-finishing plants). So if we 
put the cotton-growing & grey goods plant, and the textile dyeing and finish
ing & dye recovery plant which I mentioned, all in one complex, £& waste- 
tEeatment is required. Now, how is that possible? Well, all we need is the 
cotton seed to produce cotton, raw cotton is then transported accross the 
complex to grey goods mill, they make cloth out of it, and raw cloth goods 
then is sent right to the finishing mill where it's de-sized first, the 
desized weste which is soluble sugar after using sulphuric acid or enzymes,
"" ! " " can be used again for slashing or making starch solutions for
grey goods & they can be used to help fertilize the cotton.So there's no 
treatment for desized waste. Then its kiered and cooked or mercerized so 

klering waste comes off here, and the mercerizing waste comes off here,
and we build a little dializer., or the dializer is a membrane- 

filter technique under pressure or heat, or one that forces the
caustic soda through the membrane and rejects the colloidal or
impurities. The caustic soda is then regenerated and used back
in tiering right back into the mill. The reject goes into an
equalizer. The bleach also goes into equalizer. Then only other
textile waste is the dye waste. This goes directly to the dye-
recovery plant, where we either evaporate or pressure filter &
recover our dyes and reuse them back in the finishing mill. Makeup
dye will be brought in ; some of it, and reused in textile mill.
There'll be some residual reject dye from recovery plant here which
will also go into the equalizer. This equalizing produces a
homogenius material of organic constituents, neutral pH, we take
that back and use that for irrigation, mainly for water for your
cotton fields. The only other major waste developing from these

3  industries is sewage from factories, from the people using the
toilets in the factories, and generally speaking these go to a



separate sewage line and sewage treatment plant. But this 
complex is self-sufficient in itself, therefore we're 
taking the sewage as well from each of these 3 factories; 
and were putting it back on cotton growing field since 
the cotton is not used internally for food, we do this now 
with food processing—  with tomatoes and other foods, and 
we get away with this by washing the food good,or not fertili
zing during the last periods of washing. This helps grow 
the cotton faster and bigger cotton. Plenty of cotton will 
grow from plenty of fertilizer and water. No waste, or 
waste treatment, or N£ transportation costs ! True you have 
no duty to pay for importing in Hong Kong, but you do have 
to pay something for the transportation costs. Here it is 
without transportation, just put it on a conveyer belt and 
take it right into the next plant. You save labor and all 
these costs mentioned, and you have no adverse environmental 
impact.

lhave worked such complexes out with other industries.
I've actually done a Mass Balance for one slaughter house,
a tannery, rendering plant, even the feeding and growing of
cattle-- then the slaughter house,then the tannery, then tr<e

« „ «rendering plant all in one plant, with a Mass Balance.There 
are some problems naturally, but I want to "plant the seed" 
with you. Somewhere, sometime I'm going to start convincing 
people to use these concepts. Once they do, we will reduce 
production costs, and avoiding pollution control.

(Time to stop and to ask questions about Seminar)
You can write to me, call me at the Productivity Centre, 
ask Mr.Chiu for help, or see me now. Thank you very much.
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EFFECT OF WASTES ON STREAMS 
AND WASTE-WATER TREATMENT PLANTS

I . l  Effects on Streams

All industrial wastes affect, in some way, the  normal 
life o f  a  stream [ l l ] .*  W hen the effect is sufficient 
to  render the stream unacceptable for its “ best 
usage,”  it is said to be polluted. Best usage means 
just w hat the words imply; use o f  w ater for drinking, 
bathing, fishing, and so forth. A m ore detailed des
cription o f these uses is given in C hapter 2.

Stream s can assimilate a certain quantity o f waste 
before reaching a  polluted state. Generally speaking, 
the  larger, swifter, and m ore rem ote streams that are 
not m uch used arc able to  tolerate a  considerable 
am ount o f  waste, but too  much of any type of pollut
ing m aterial causes a  nuisance. To call a stream 
polluted, therefore, generally means that the stream 
contains an excessive am ount of a specific pollutant 
o r pollutants. The following materials can cause 
pollution:

Inorganic salts 
Acids an d /o r alkalis 
Organic matter 
Suspended solids 
Floating solids and 

liquids

H eated water 
C olor
Toxic chemicals 
Microorganisms 
Radioactive materials 
Foam -producing m atter 
R e f r a c t i v e  M a t te r  

In  o f sonic sails, which arc present in most industrial 
Wastes as well as in nature itself, cause water to  
be  “ hard”  and make a stream undesirable for 
industrial, municipal, and agricultural usage. We 
mention here just a few of the hundreds of difficulties 
arising from the use o f hard water.

Salt-laden waters deposit scale on municipal 
water-distribution pipelines, increasing resistance to  
flow and lowering the overall capacity o f  the lines.

Hard waters interfere with dyeing in the textile indus
try, brewing in the beer industry, and quality of the 
product in the canning industry. Magnesium sulfate, 
a particularly bothersom e constituent in hard waters, 
has a cathartic effect on people. The chloride ion 
increases the conductance of electrical insulating 
paper; iron causes spots and stains on white goods 
manufactured by textile mills and on high-grade 
papers produced by paper mills; and carbonates 
produce a hard scale on peas processed in canneries. 
Most types o f hard water encrust boiler tubes, so 
that transfer o f heat to  the water from the fire 
cham ber is impaired. This condition, called “ boiler 
scale,”  results in lowered boiler efficiency and in
creased cost o f operation.

A nother disadvantage is that, under proper en
vironmental conditions, inorganic salts, especially 
nitrogen and phosphorus, induce the growth or 
microscopic plant life (algae) in surface waters. 
Although algae are really a secondary form o f pollu
tion, they can be o f extreme importance. Their advan
tage is that o f adding dissolved oxygen to  the stream; 
their disadvantage is the organic loading they con
tribute after dying. Too little attention is given by 
industrial waste engineers to these inorganic products 
of waste liquors. The role, o f phosphorus is diverse 
and complicated, but it is known that in the absence 
o f phosphorus there is practically total elimination 
of algae life.

There is another facet o f the problem worth 
noting: a  total absence o f salts is apt to  result 
in corrosive and /o r tasteless water, whereas a 
certain degree of hardness enhances the development 
of a protective film on surfaces and renders water 
more palatable. Producers o f baked goods, for 
instance, feel that some concentration o f calcium



sulfate helps to  achieve a golden brown crust on 
bread. It is therefore desirable that some inorganic 
salts be present in the w ater supply. The amount, 
rather than the presence, is the im portant factor.

A rather different form of pollution may exist along 
the coasts o f  southern California and Florida, as well 
as in parts o f Texas and Arizona, where excessive 
withdrawal of ground water has allowed subterranean 
intrusion o f  salt water into previously fresh-water 
aquifers.

Acids and!or alkalis discharged by chemical and other 
industrial plants make a stream  unsuitable not only 
for recreational uses such as swimming and boating, 
but also for propagation o f fish and other aquatic 
life. High concentrations o f sulfuric acid, sufficient 
to  lower the pH to below 7.0 when free chlorine is 
not present, have been reported to cause eye irritation 
to  swimmers, rapid corrosion of ships’ hulls, and 
accelerated deterioration o f fishermen’s nets. The 
toxicity o f  sulfuric acid for aquatic life is a function 
o f the resulting pH ; i.e., a dose that would be lethal 
in soft w ater may be quite harmless in hard o r highly 
buffered water. It is generally agreed that the pH of 
a stream must be not less than 4.5 and m  i more than 
9.5 if fish are to  survive. Yet stream pH values from 
as low as 2 to  as high as 11 may occur near industrial 
sources o f pollution.

Sodium hydroxide—to cite an example of an al
kali—is highly soluble in water and affects the 
alkalinity and pH . It appears in wastes from many 
industries, including soap manufacturing, textile 
dyeing, rubber reclaiming and leather tanning. 
Streams containing as little as 25 parts of sodium 
hydroxide per million have been reported deadly to  
fish. Alkali in boiler-feed w ater can, by its caustic 
action, cause caustic em brittlem ent o f  pipes. Water- 
treatm ent plants are also adversely affected by 
these pollutants; for example, treatm ent plants using 
alum as a coagulant often find shock loads o f acid 
o r alkali interfering with floe formation.

Some miscellaneous processes affected by using 
waters o f certain pH values are the rate o f industrial 
ferm entation, quality o f dough in baking, flavor in 
soft drinks, yeast activity in brewing o f beer, taste 
o f canned fruits, especially tom atoes, cleaning of 
industrial metals, and gelatin and glue m anufacture. 
A low pH may cause corrosion in air-conditioning

equipment, and a pH greater than 9.5 enhances 
laundering.

Organic matter exhausts the oxygen resources of 
rivers and creates unpleasant tastes, odors, and 
general septic conditions. Fish and most aquatic life 
are stifled by lack of oxygen, and the oxygen level, 
combined with other stream conditions, determines 
the life or death of fish. It is generally conceded 
that the critical range for fish survival is 3 to  4 parts 
per million (ppm) of dissolved oxygen. We know that 
some species o f fish may not survive in water contain
ing 3 ppm o f dissolved oxygen, while other species 
may not be afTectcd even slightly by the same low 
oxygen level. For example, tro u t arc sensitive fish, 
requiring oxygen concentrations o f  at least 5 ppm, 
whereas carp are scavenger fish, capable of surviving 
in waters containing as little as 1 ppm of oxygen. This 
oxygen shortage, caused by organic matter, is often 
considered to be the most objectionable single factor 
in a stream 's pollution.

Certain organic chemicals, such as phenols, affect 
the taste of domestic water supplies. If rivers 
containing phenols perm eate nearby wells, they 
cause objectionable medicinal tastes, and in addition 
there is the less-obvious organic matter, which may 
cause discomfort o r diseases.

Suspended solids settle to the bottom  o r wash up on 
the banks and decompose, causing odors and deplet
ing oxygen in the river water. Fish often die because 
o f a sudden lowering o f the oxygen content o f a 
stream, and solids that settle to  the bottom will 
cover their spawning grounds and inhibit propaga
tion. Visible sludge creates unsightly conditions and 
destroys the use of a river for recreational purposes. 
These solids also increase the turbidity of the water
course and enhance flooding by diminishing the 
stream-bed volume. Although each stream  varies in 
the quantity o f suspended solids it can safely carry 
away, most pollution-control authorities specify that 
suspended solids may be discharged into a stream 
only in amounts that will not im pair the best usage o f 
the stream.

Floating solids and liquids. These include oils, greases, 
and other materials which float on the surface; they 
not only make the river unsightly but also obstruct 
passage of light through the water, retarding the



growth of vital plant food. Some specific objections 
to  oil in stream s are  that it: (1) interferes with 
natural reaeration; (2) is toxic to  certain species o f 
fish and aquatic life; (3) creates a  fire hazard when 
present on the w ater surface in sufficient am ounts;
(4) destroys vegetation along the shoreline, with con
sequent erosion; (5) renders boiler-feed and cooling 
water unusable; (6) causes trouble in conventional 
water-treatmenf processes by imparting tastes and 
odors to  water and coating sand filters with a tena
cious film; (7) creates an unsightly film on the surface 
o f the water; and (8) lowers recreational, e.g. boating, 
potential.

Healed wale’'. An increase in w ater tem perature, 
brought about by discharging wastes such as con
denser waters into streams, has various adverse ef
fects. Stream wafers which vary in tem perature 
from one hour to  the next are difficult to  process ef
fectively in municipal and industrial water-treatm ent 
plants, and heated stream waters are o f decreased 
value for industrial cooling. Indeed, one industry 
may so increase the tem perature o f  a stream  that a 
neighboring industry downstream cannot use the 
water. Furtherm ore, warm water is lighter than 
cold, so that stratification develops, and this causes 
most fish life to retreat to  stream  bottom s. Since 
there may be less dissolved oxygen in warm water 
than in cold, aquatic life suffers, and less oxygen 
is available for natural biological degradation of any 
organic pollution discharged into these warm surface 
waters. Also, bacterial action increases in higher 
temperatures, resulting in accelerated depletion of 
the stream’s oxygen resources.

Color, contributed by textile and paper mills, tan
neries, slaughterhouses and o ther industries, is an 
indicator o f pollution. C om pounds present in waste 
waters absorb certain wavelengths o f light and reflect 
the remainder, a  fact generally conceded to account 
for color development of stream s. C olor interferes 
with iv.e transmission of sunlight into the stream 
and the efore lessens photosynthetic action. It may 
also interfere with oxygen absorption from the 
atmosphere—although no positive proof of this 
exists.

Visible pollution often causes more trouble for 
industry than invisible pollution. Unseen pollution 
which does not create a  nuisance will often be

tolerated by state agencies, but the red and  deep- 
brown colors of slaughterhouse wastes, the browns 
of paper-mill wastes, various intense colors o f  textile- 
mill wastes, and the yellows o f plating-mill wastes 
will focus public indignation directly on those 
industries. It is only human to  complain about visible 
pollution; property values decrease along a  visibly 
polluted river, and fewer people will swim, boat, o r 
fish in a stream highly colored by industrial wastes. 
Furtherm ore, municipal and industrial w ater p lants 
have great difficulty, and scant success, in removing 
color from raw water.

Toxic chemicals. Both inorganic and organic chcm - 
icats, even in extremely low concentrations, may be 
poisonous to  fresh-water fish and other, sm aller, 
aquatic microorganisms. M any o f these com pounds 
are not removed by municipal treatm ent plants and 
have a cumulative effect on biological systems. Such 
insecticides as toxaphene, dieldrin, and dichloroben
zene have allegedly killed fish in farm ponds and 
streams. Insecticides used in cotton and tobacco 
dusting have their maximum effect following heavy 
rainfalls—i.e. they arc m ore lethal in solution—but 
insecticides and rodenticides are hard to  detect in 
a stream. However, newer techniques, e.g. electron- 
capture gas chrom atography, can detect chlorinated 
hydrocarbon pesticides in concentrations o f  0.001 
micrograms per liter in one-liter sam ples o f w ater.

New, highly complex, organic com pounds pro
duced by the chemical industry for textile and other 
companies have also proved extremely toxic to  fish 
life. One example is acrylonitrile, a  raw  m aterial 
used in the m anufacture o f certain new synthetic 
fibers.

Almost all salts, some even in low concentrations, 
are toxic to  certain forms o f  aquatic life. Thus, 
chlorides arc reportedly toxic to  fresh-w ater fish in 
4000 ppm concentration, as arehexavalent chrom ium  
compounds in concentrations o f  S ppm . C opper 
concentrations as low as 0.1 to  0.5 ppm  are  toxic to  
bacteria and other microorganisms. A lthough oyster 
larvae, for setting, require a  copper concentration 
o f about 0.05 to  0.06 ppm , concentrations above 0.1 
to  0.5 ppm are toxic to  some species. AH three 
salts are often found in w atercourses.

Accidental o r interm ittent discharge o f  certain  
toxic materials may go unnoticed and  yet may com-



Table 1.1 Limits set on contents of chemical elements or compounds in water supplies i l l .

Characteristic Natural mandatory 
limit, ppm

Recommended 
limit, ppm

Lead 0.1 0.05
Fluoride 1.5 0.7-1.2
Arsenic 0.05 0.01
Selenium 0.05
Chromium (hcxavalent) 0.05
Copper 1.0
Iron 0.3
Magnesium 125
Zinc 5
Chloride 250
Sulfate 250
Phenolic compounds, in terms of phenol 
Total solids

0.001

Desirable 500
Permitted 1000

Norma! carbonate (CaCO,) 120
Excess alkalinity over hardness (CaCO,) 35
pH (25° C) 10.6
Alkyl benzene sulfonate 0.5
Carbon chloroform extract (CCE) 0.2
Cyanide (Cn) 0.01
Manganese (Mn) 0.05
Nitrate (NO,) 45
Strontium 90 10 /j/ic/liter
Radium 226 3 /i/ic/Iiter
Cross p radiation concentration 1000 /ip c/liter

pletely disrupt stream  life. Building-floor and storm
water drains that lead directly to  the stream may 
convey contam ination because of an upset in an 
industrial process or ignorance o f  the consequences. 
For example, the flushing of a chemical delivery tank 
at the unloading dock may carry dissolved toxic 
material into the stream  through a storm  drain.

Complex inorganic phosphates, such as P 20 , ,  at 
levels as low as 0.5 ppm, perceptibly interfere with 
normal coagulation and sedimentation processes in 
water-purification plants. Increased coagulant 
dosages an d /o r increased settling times are required 
[9] to solve the problem . Phenols in concentrations 
exceeding one part per billion have been found to 
be objectionable in a  stream . Phenol reacts with 
chlorine and, even in extremely small quantities, 
gives the residual drinking water a noticeable med
icinal taste. Table 1.1 lists water-quality limits

recommended by the U.S. Public Health Service Ell.

Microorganisms. A few industries, such as tanneries 
and slaughterhouses, som etim es discharge wastes 
containing bacteria. Vegetable and fruit canneries 
may also add bacterial contam ination to  streams, 
fhese bacteria are o f  tw o significant types: (a) Bac
teria which assist in the  degradation  o f  the organic 
m atter as the waste moves dow nstream . This process 
may aid in “ seeding" a  stream  (deliberate inocu
lation with biological life for the purpose o f degrading 
organic m atter) and in accelerating the occurrence of 
oxygen sag in the w ater, (b) Bacteria which are 
pathogenic, not only to  o th e r bacteria, but also to  
humans. An example is th e  anthrax  bacillus, originat
ing in tanneries w here hides from  anthrax-infected 
animals have been processed.



Radioactive materials. The m anufacture of fissionable 
materials, the increasing peacetime use of atomic 
energy, and the projected development of atomic- 
power facilities have introduced new complications 
in the field o f  sanitary engineering. The problem of 
disposing o f radioactive wastes is unique [2], since 
the effects of radiation can be immediate or delayed, 
and radiation is an insidious contam inant with 
cumulative damaging effects on living cells. Certain 
highly active radioisotopes such as Sr*° and C sm 
continue to  release energy over long periods of time 
(several generations o f  the human race). This radia
tion is not readily detectable by the m ethods usually 
employed to determ ine the presence o f contam inants 
in the environm ent. Furtherm ore, the biological and 
hydrological characteristics o f a stream  may have 
a profound influence on the uptake of radioactivity.

At present, the maximum safe concentration of 
mixed fission products for lifetime consumption, 
according to  the Atomic Energy Commission, is 
1 x  10 microcuries per milliliter. Therefore, n. ju l- 
atory agencies, as well as the public, are concerned 
about preventing contam ination o f surface streams 
by radioactive wastes [ l3 l.

Foam-producing matter, such as is discharged by 
textile mills, pulp and paper mills, and chemical 
plants, gives an undesirable appearance to the 
receiving stream. It is an indicator of contam ination 
and is often m ore objectionable in a stream than lack 
of oxygen. M ore court cases have been fought and 
won on evidence about the appearance of a stream 
than about the unseen contents o f the water. (This in 
itself should serve as a warning to  industries dis
charging foam-producing wastes.)
Refracture Matter *
1.2 Effects on Sewage Plants

It is only natural for industry to  presume that its 
wastes can best be disposed of in the domestic sewer 
system, and municipal officials often feel that it is 
their responsibility to  accept any wastes flowing into 
their city’s disposal system. However, city authori
ties should not accept any waste discharges into the 
domestic sewer system w ithout first learning the 
facts about the characteristics o f the wastes, the 
sewage system’s ability to  handle them, and the 
effects of the wastes upon all com ponents o f  the city

disposal system. Institution of a sewer ordinance, 
restricting the types o r concentrations of waste 
admitted in the sewer leading to a treatment plant, 
is one means of protecting the system.

To remove pollution from industrial wastes, a 
sewage-treatment plant must have sufficient capacity 
and o f the proper type. Theoretically, a sewage- 
treatm ent plant could be designed to  handle any type 
o f industrial waste, but present plants fall short of 
this ideal. Joint treatm ent o f  municipal and industrial 
waste waters which arc amenable to treatm ent may 
offer greater removal efficiencies, but economics will 
usually be the deciding factor.

The pollutional characteristics of wastes having 
readily definable effects on sewers and treatment 
plants can be roughly classed as follows: (1) bio
chemical oxygen demand (BOD); (2) suspended 
solids; (3) floating and colored materials; (4) volume; 
and (5) o ther harmful constituents. Table 1.2 presents 
a  comparison of domestic-sewage pollutional charac
teristics and those of som e industrial wastes.

Table 1.2 General comparison of pollutional loads in 
industrial wastes versus domestic sewage 114).

Origin of 
waste

Population equivalent*

Biochemical 
oxygen demand

Suspended
solids

Domestic sewage 1 1
Paper-mill waste 16-1330 6100
Tannery waste 24-48 40-80
Textile-mil! waste 0.4-360 130-580
Cannery waste 8-800 3-440

’ Persons per unit of daily production.

Biochemical oxygen demand (BOD) is usually exerted 
by dissolved and colloidal organic m atter and 
imposes a load on the biological units o f  the trea t
ment plant. Oxygen must be provided so that bacteria 
can grow and oxidize the organic m atter. An added 
BOD load, caused by an increase in organic waste, 
requires more bacteria', activity, more oxygen, and 
greater biological-unit capacity for its trea tm en t 
This calls for an increase in both capital outlay and 
daily operating expense.

* such as insecticides, lignin, carleaxy, methyl cellulose, tannin, pesticides, 
herbicides, etc. do not decompose readily by the natural ecological environment 
nor treatment plants. Therefore, these contaminants persist in the water 
resource environment and may be ingested by fish, plants, and humans. These 
contaminants can build up to such a degree in these "hosts" so as to become 
hazardous to our health.
Since a major system of industrial waste treatment is by combination with 
sewage the following effects should be well-understood by pollution control 
engineers.



However, not all dissolved or colloidal organic 
m atter oxidizes at the same rate, with the same ease, 
or to  the same degree. Sugars, for example, are more 
readily oxidized than starches, proteins, or fats. The 
rate of decomposition for industrial organic m atter 
may therefore be faster o r slower than that for sewage 
organic m atter, and this difference must be con
sidered in the design and operation o f biological 
units. Before private industry embarks on a joint 
disposal venture with the city, the oxidizability o f 
industrial wastes should be determined by the use 
of W arburg o r ot.icr similar respirometcr tests, 
which instantaneously measure the oxygen utilized 
and the carbon dioxide evolved by various solutions.

Figure 1.1 illustrates one possible effect o f  a 
given industrial waste on a sewage plant. In this in
stance the industrial waste, with its constant rate 
o f degradation, tends to  sm ooth out the rate o f de
composition o f  the sewage so that the result shows 
less upsurge due to nitrogenation. Also, the rate of 
decom position of the industrial waste tends to slow 
down the initial rapid rate o f domestic sewage.

A fter much experim entation, Ettinger [3] believes 
that there is still some doubt whether activated- 
sludge biological units a re able to handle slug waste 
discharges better than digesters, which have the 
advantages of inherent storage capacity and assumed 
complete mixing.

Suspended solids are found in considerable quantity 
in many industrial wastes, such as cannery and paper- 
mill effluents. They are screened and/or settled out o f 
the sewage at the disposal plant. Solids removed by 
settling and separated from the flowing sewage are 
called sludge, which may then undergo an anaerobic 
decom position known as digestion and be pumped to  
drying beds o r  vacuum filters for extraction o f  
additional w ater. Certain settleable suspended solids 
from  industrial wastes, e.g. fine grit and insoluble 
m etal precipitates, may hinder sludge digestion.

Suspended solids inindustrialw astem aysettlem ore 
rapidly or slowly than sewage suspended m atter. If 
industrial solids settle faster than those of muni
cipal sewage, sludge should be removed at shorter 
intervals to  prevent excessive build-up. Quantities 
o f  stale sludge may be “ scoured”  (dislodged by 
physical means) off the bottom  of the basin, with 
resultant increase of sludge in the effluent. A fastcr-

Fig. 1.1 Dcoxygcnation rates of sewage, a certain in
dustrial waste, and a combination of the two.

settling industrial waste may accelerate the settling 
o f  sewage solids; a slower-settling one will require a 
longer detention period and larger basins and in
crease the likelihood o r  sludge decomposition, with 
accompanying nuisances, during slack sewage-flow 
periods. However, regardless o f  the settling rate, 
the quantity o f sludge to  be pumped to  the sludge- 
disposal facilities at the treatm ent plant will be 
increased by the addition o f  such industrial waste. 
Since sludge digesters, drying beds, and filters are 
designed to handle a certain  num ber o f pounds of 
solids per unit of capacity, any increased demands on 
the system usually require larger sludge-handling 
devices and may ultimately necessitate an increase in 
the p lant's capacity, with resulting higher capital and 
operating expenses.

The settling characteristics o f industrial wastes, 
alone and combined with m unicipal waste, should be 
determ ined before any disposal agreement between 
industry and city. Sludge consistency, percentage 
o f total suspended solids removed, and weight of 
suspended solids rem oved are  the  criteria for evalu
ating settling characteristics.

Floating materials and colored matter, such as oil, 
grease, and dyes from textile-finishing mills, are 
disagreeable and visible nuisances. Visible pollution 
retards the developm ent o f  a com m unity o r area, 
since it discourages cam ping, boating, swimming, 
and fishing—recreations indispensable to  the vitality 
of a  physically and mentally healthy community—and 
industry is reluctant to  locate on a stream  which is 
visibly polluted. Lack o f  industry' further depresses



the growth o f city, county, and state, for less tax 
money means less progress. It is therefore imperative 
that nuisances such as color and floating m atter be re
moved by the sewage-treatment plant.

A m odern treatm ent plant will remove normal 
grease loads in prim ary settling tanks, but abnormally 
high loads o f predom inantly emulsified greases from 
laundries, slaughterhouses, rendering plants, and 
so forth, passing through the primary units (screens, 
grit cham bers, and settling basins) into the biological 
units, will clog flow-distributing devices and air 
nozzles. A lengthy shutdown o f these units may 
result in stream pollution and sudden loss o f fish life.

Color removal by the treatm ent units o f  sewage plants 
is a knotty problem , and too little effort has been 
made so far to find an effective solution. The author 
found that trickling-filter plants in N orth Carolina 
were removing between 34 and 44 per cent of the dye 
color in the influent [12]. An overloaded primary 
plant, on the o ther hand, added 12 per cent to the 
color as waste passed through the plant. A knowledge 
of the character and m easurement of color is essen
tial. Since most colored m atter is in a dissolved state, 
it is not altered by conventional primary devices, 
although secondary treatm ent units, such as activated 
sludge and trickling filters, remove a certain per
centage of some types o f colored m atter. Sewage- 
treatm ent plants arc generally not designed to remove 
color, so any reduction in this constituent is a for
tunate coincidence, but, because of the previously 
mentioned detrim ent to  stream s, municipal disposal 
plants should in the future give increased consider
ation to  removal o f color. If an industry defines the 
type and quantity o f colored m atter in its waste, 
engineers can then make some prediction concerning 
the effectiveness o f color removal by the treatm ent 
designed for domestic sewage.

Volume. A sewage plant can handle any volume of 
flow if its units are sufficiently large. Unfortunately, 
most sewage plants are already in operation when a 
request comes to accept the flow o f waste from some 
new industrial concern. The hydraulic capacity of 
all units must then be analyzed; sewer lines must be 
examined for carrying capacity, bar screens for 
horizontal flow velocity, settling basins for detention 
periods and surface and weir overflow rates, trickling

filters for excessive hydraulic loadings, and so forth.
An industry with a relatively clean waste such 

as condenser water can usually discharge it, after 
cooling, directly into the receiving stream and thus 
avoid overloading the sewage-treatment plant. This 
expedient saves capital and operating expenses at 
the disposal plant. However, before seemingly clean 
waters are accepted for direct disposal, they must be 
carefully examined for dissolved solids. Even a small 
concentration of solids in a large volume of waste 
water will sometimes result in a significant total- 
solids load.

Other harmful constituents. Industrial wastes may con
tain harmful ingredients in addition to  the polluting 
load. These wastes can cause malfunctioning o f  the 
sewer system and/or the disposal plant. Some nui
sances and their accompanying effects are:

(a) Toxic metal ions (C u+ +, C r+‘, Z n + +, C N ~), 
which interfere with biological oxidation by 
tying up enzymes required to  oxidize organic 
matter.

(b) Feathers, which clog nozzles, overload diges
ters, and impede proper pum p operation.

(c) Rags, which clog pumps and valves and inter
fere with proper operation o f bar screens or 
comminutors.

(d) Acids and alkalis, which may corrode pipes, 
pumps, and treatm ent units, interfere with 
settling, upset the biological purification 
of sewage, release odors, and intensify color.

(e) Flammables, which cause fires and may lead to  
explosions.

(f) Pieces of fat, which clog nozzles and pumps 
and overload digesters.

(g) Noxious gases, which present a direct danger 
to  workers.

(h) Detergents, which cause foaming o f  aeratior 
units.

(i) Phenols and other toxic organic m aterial.

1.3 Differences Between Industrial and Municipal 
Wastes

Industry's primary objective is to produce the best 
possible product o f  its type at the lowest possible cost. 
Thus having to install waste treatm ent devices would 
contravene industry’s primary' objective. In  order to



com pete in the world market, industry must hold pro
duction costs to a minimum. The most obvious area 
for cost-saving is in the area o f  waste treatm ent, since 
the product is least affected by reductions here. W hile 
a municipality may also be concerned with reducing 
its operating costs, it is more likely to  be influenced by 
regulations requiring conformance to  generally ac
cepted practice. If this should result in higher costs, 
they will somehow be met by the larger and more 
distant “ municipal fathers.”  A municipality is also 
concerned with providing a service in an orderly 
manner. It is significant to  note that this service may 
provide additional employment for municipal con
stituents—a  notion not inconsistent with the munici
pality’s objective. The reader can com prehend rather 
readily that there are distinct and ra ther significant 
purposes for an industrial plant and its municipal 
counterpart.

Industry’s operating schedule is one o f extreme 
variability. One day an industrial p lant might be 
closed while on another day it might be operating at 
two o r three times its normal capacity in order to  fill 
an urgent order. On one day a load o f wastewater 
might be “dum ped" at noon because of an error 
in operating schedules and on another day wastewater 
might not be discharged at that same time either 
because of a lack of orders or because o f a mal
function in a production unit. There may be no waste- 
water from an industrial plant on weekends; how
ever, the municipal wastewater system must and 
usually does operate 24 hours a day, 7 days a week. 
Further, wastewater flows from a municipality in a 
rather predictable pattern throughout each day. 
Therefore treatm ent plants must be designed and ope
rated differently to  handle the two systems.

Industry views wastewater treatm ent as an im
posed necessity which it employs when it is compelled 
to , especially when wastewater’s effect on the receiv
ing watercoi rse is readily visible or when public ap
proval and acclaim will be gained for the expenditure 
and effort. A municipality views w astew ater treat
ment as a service to  the com m unity to  be employed 
whenever the people are willing or can be convinced 
by higher authorities to pay the extra taxation re
quired to  implement it.

The number o f  contam inants in industrial waste 
can run the gamut o f  a scale from zero to  about
100,000 parts per million. Industrial waste varies tem 

porally and, in the normal course o f  operation, is un
predictable. The strengths and volumes o f  municipal 
sewage, on the other hand, arc  well established and 
occur within the rather narrow limits o f 100 to  1000 
parts per million for the contam inants that are  gene
rally measured in volumes o f  50 to  ISO gallons per 
person per day. Once again treatm ent systems for 
each type o f  contam inant must be designed and ope
rated differently.

Industrial waste deoxygenates a t ra tes which vary 
from negative values to  about five tim es the rates a t 
which normal domestic sewage deoxygenates. Some 
wastes have no organic m atter and thus no deoxyge
nation rates o r oxygen dem ands. D om estic sewage 
deoxygenates a t a quite constant ra te , seldom varies 
from a  range o f  0.07 to  0.20, and is usually discharged 
independently o f  the tim e of day o r  week.

W ater-using industrial plants are  generally located 
in specially zoned areas—that is, new er p lants are 
located outside municipal limits and upstream  from 
the sewage effluent discharges, while older plants are 
located nearer the city and many tim es within the 
city limits but still generally upstream  from  sewage 
outfalls. Often industrial plants are  not conveniently 
located near municipal sewers o r, if  they are, these 
sewers may be of inadequate capacity to  accept the 
industrial wastes. Municipal sew age-treatm ent plants 
are generally located in low-lying areas downstream  
from the municipality but near its boundaries. 
Usually many miles may separate m unicipal plants 
and industrial operations.

Industrial plants are generally m anaged by person
nel who have been centrally trained and brought in 
from some distant location. These m anagers fre
quently change location, thus they a re  seldom inbued 
with the area patriotism  o f  a locally born  and  raised 
citizen. Industrial p lant m anagers often attem pt to  
overcome this barrier by purposely taking an active 
interest in community affairs. In som e cases they are 
successful, but in many others their participation is 
primarily superficial and, in any event, is impeded by 
their tem porary status at this plant location . M uni
cipal officials arc mostly “ hom etow n”  people who 
have gained the respect and confidence of their 
people over a great num ber o f  years. A nd further, 
they must act on the behalf o f their people since they 
wish to  remain respected citizens o f th e  com m unity 
after their official municipal duties a re  over.



These examples point ou t to  the reader that one 
must not approach the solution to  industrial-waste 
problems in a m anner similar to those o f municipal 
sewage problems. Now that you have seen the dif
ferences between industrial and municipal operations 
you are in a better position to  absorb the remaining 
chapters o f this text.
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VOLUME REDUCTION

In general, the first step in minimizing the effects 
of industrial wastes on receiving streams and treat
ment plants is to  reduce the volume of such wastes. 
This may be accomplished by: (11 classification of 
wastes: (21 conservation of waste water; (3) changing 
production to decrease-wastes; (4) reusing botliindus- 
trial and municipal effluents as raw water supplies; 
or (3) elimination ¿F batch  o r slug discharges o f  pro
cess wastes.

6.1 Classification of Wastes

If wastes are classified, so that manufacturing-process 
w aters are separated from cooling waters, the volume 
of water requiring intensive treatm ent inay be reduc
ed considerably. Sometimes it is possible to classify 
and separate the process waters themselves, so that 
only the most polluted ones are treated and the rela
tively uncontaminated are discharged without treat
ment. The three main classes of waste are:

a) Wastes front manufacturing processes. These in
clude waters used in forming paper on traveling wire 
machines, expended from plating solutions in metal 
fabrication, discharged from washing o f milk cans in 
dairy plants, and so forth.

b I Waters used as cooling agents in industrial processes. 
The volume of these wastes varies from one industry 
to another, depending on the total Btu’sto  be removed 
from the process waters. One large refinery discharges 
a total of 150 million gallons per day (mgd), o f which 
only 5 mgd is process waste; the remainder is only 
slightly contam inated cooling-water waste. Although 
cooling water can become contam inated by small 
leaks, corrosion products, or the effect o f heat, these 
wastes contain little, if any, organic m atter and are 
classed as nonpollutional from that standpoint.

c) Wastes from  sanitary uses. T hese will normally 
range from 25 to  50 gallons perem ployee per day. The

volume depends on many factors, including size of the 
plant, amount of waste-product materials washed 
from floors and the degree o f cleanliness required of 
workers in the process operation.

Unfortunately, in most older plants, process, cool
ing, and sanitary waste waters are mixed in one pipe
line; before 1930, industry paid little attention to 
segregating wastes to avoid stream pollution.

6.2 Conservation of Wastewater

W ater conserved is waste saved. Conservation begins 
when an industry changes from an “ open” to a 
“ dosed” system. For example, a paper mill which 
recycles white water (water passing through a wire 
screen upon which paper is formed) and thus re
duces the volume of wash waters it uses is practicing 
water conservation. Concentrated recycled waste 
waters are often treated at the end o f  their period of 
usefulness, since usually it is impractical and un
economical to treat the wastewaters as they complete 
each cycle. The savings are twofold: both water costs 
and waste-treatment costs are lower. However, many 
changes to  effect conservation are quite costly and 
their benefits must be balanced against the  costs, lfthe 
net result is deemed economical, then new conserva
tion practices can be installed with assurance.

A paperboard mill may discharge 10,000 gallons of 
waste water per ton o f product, although there are 
many variations from one mill to the next. Paper mills 
may release as much as 100,000 gallons o r as little as
1,000 gallons o f waste w ater per ton of product. The 
latter figure is usually the result o f  a scarcity of water 
and/or an awareness o f the stream-pollution problem 
and dem onstrates what can be accomplished by effec
tive waste elimination and conservation o f water. 
One large textile mill reduced its water consumption 
by 50 per cent during a municipal water shortage, 
without any drop in production "™ ' " '



STRENGTH REDUCTION

W aste strength reduction is the second major objec
tive for an industrial plant concerned with waste 
treatm ent. Any effort to  find means of reducing the 
total pounds o f  polluting m atter in industrial wastes 
will be well rew arded by the savings due to the re
duced requirem ents for waste treatm ent. The strength 
o f  wastes may be reduced by: (1) process changes;
(2) equipm ent modifications; (3) segregation of 
w astes; (4) equalization of wastes: (5) by-product 
recovery; (6) proportioning wastes; and (7) monitor
ing waste streams.

7.1 Process Changes

In reducing the strength o f  wastes through process 
changes, the sanitary engineer is concerned with 
wastes that are most troublesom e from apollutional 
standpoint. His problems and therefore his approach 
differ from those o f the plant engineer or superin
tendent. Sometimes trem endous resistance by a plant 
superintendent must be overcome in order to effect a 
change in process. The superintendent possesses 
considerable security because he can do a familiar 
jo b  well; why should he jeopardize his position merely 
to prevent stream pollution? The answer is obvious. 
Industry dies when its progress stops. No m anu
facturer can meet present-day m arket competition 
without continually, and critically, reviewing and 
analyzing his production techniques. In addition, 
pollution abatem ent can no longer be considered by 
industry as a “ optional”  act; on the contrary, it must 
be regarded as a vital step in preserving water re
sources for all users. Many industries have resolved 
waste problems through process changes. Two such 
examples o f progressive management are the textile 
and metal-fabricating industries. On the other hand, 
the leather industry still generally uses lime and sul
fides (major contam inants of tannery wastes), al
though it is known that amines and enzymes could 
be substituted. The lag between research and actual

application is often extensive and is caused by many 
operational difficulties.

Textile-finishing mills were faced with the  disposal 
o f highly pollutional wastes from  sizing, kiering, 
desizing, and dyeing processes. Starch had been 
traditionally used as a sizing agent before weaving and 
this starch, after hydrolysis and removal from the 
finished cloth, was the source o f  30 to  50 p er cent o f 
the mill’s total oxygen-demanding m atter. The 
industry began to express an interest in cellulosic 
sizing agents, which would exhibit little o r  no BOD 
o r toxic effect in stream s. Several highly substituted 
cellulosic compounds, such as carboxymethyl cellu
lose, were developed and used in certain milts, with 
the result that the BOD contributed by dcsizing 
wastes was reduced almost in d irect relation to the 
am ount of cellulosic sizing com pound used.

In the metal-plating industries i l l ,  seven changes 
o f  process or materials have been suggested. Thus, to 
eliminate o r reduce cyanide strengths: (1) change 
from copper-cyanide plating solutions to  ac id - 
copper solutions; (2) replace the C uC N , strike before 
the copper-plating bath with a nickel strike; (3 )sub
stitute a carbo-nitriding furnace, w hich uses a carbur
izing atm osphere and am m onia gas, for the  usual 
molten cyanide bath. F o r o ther purposes: (4) use 
“ shot blast”  o r  other abrasive treatm ent on non- 
intricate parts instead o f  H ,S 0 4, in pickling o f  steel;
(5) substitute H jP 0 4 for HjSO« in pickling; (6) use 
alkaline derusters instead o f  acid solutions to remove 
light rust which occurs during storage (the overall 
pH will be raised nearer to  neutrality by this pro
cedure, which will also alleviate corrosive effects on 
piping and sewer lines); (7) replace soluble oils, and 
other short-term  rust-preventive oils applied to  parts 
after cleaning, with “ cold”  cleaners. These cleaners 
can be used in both the wash solution and the rinse 
solution. They inhibit rust chemically ra th e rth an  by a 
film of oil or grease.
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Excessively acid o r  alkaline wastes should not be 
discharged without treatm ent into a receiving stream. 
A stream  even in the lowest classification—that is, 
one classified for waste disposal and/or navigation— 
is adversely affected by low or high pH values. This 
adverse condition is even more critical when sudden 
slugs of acids o r  alkalis are imposed upon the stream.

There are many acceptable m ethods for neutraliz
ing overacidity or overalkalinity of waste waters, such 
as: (1) mixing wastes so that the net effect is a  near- 
neutral pH ; (2) passing acid wastes th rough beds of 
limestone; (3) mixing acid wastes with lime slurries or 
dolomitic lime slurries; (4) adding the proper propor
tions of concentrated solutions ol caustic soda 
(NaOH) or soda ash (N a .C O ,) to  acid wastes; (5) 
blowing waste boiler-flue gas through alkaline wastes;
(6) adding compressed CO, to alkaline wastes; (7) 
p roducing CO. in alkaline wastes: (8) a dding sulfuric 
acid to  alkaline wastes.

The materia! and method used should be selected 
on the basis o f the overall cost, since material costs 
vary widely and equipment for utilizing various agents 
will differ with the method selected. The volume, 
kind, and quantity of acid or alkali to be neutralized 
are also factors in deciding which neutralizing agent 
to  use.

In any lime neutralization treatm ent, the waste 
engineer should establish a minimum acceptable 
effluent pH and allow adequate reaction time for an 
acid effluent to  reach this minimum pH. This will 
usually save considerable unnecessary expense 
[ l3 l. In many cases, a mill can cut down on neutrali
zation costs by providing sufficient detention time 
and sacrificing some efficiency in subsequent biolo
gical treatm ent (if used). D uring storage o f alkaline 
wastes in contact with air, CO. will slowly dissolve in 
the waste and lower the pH. However, detention time 
alone, within feasible limits, will not effect as low a 
final pH as can be obtained by the use of neutralizing 
chemicals. Since biological treatm ent is more efficient

NEUTRALIZATION

at pH values nearer neutrality, prior neutralization 
by chemicals renders such treatm ent more effective.

8.1 Mixing Wastes

Mixing o f wastes can be accomplished within a single 
plant operation or between neighboring industrial 
plants. Acid and alkaline wastes may be produced 
individually within one plant and proper mixing of 
these wastes at appropriate times can accomplish 
neutralization (Fig. 8.1), although this usually re
quires some storage o f each waste to avoid slugs of 
either acid o r alkali.

— Alkaline 
waste
Stored-̂mixcd

-  wastes 
Intermittent 
mixed 
waste

Acid waste

Figure 8.1

If one plant produces an alkaline waste which 
can be pumped conveniently to  an area adjacent to  
a plant discharging an acid waste, an economical and 
feasible system o f neutralization results for each 
plant. For example, a building-materials plant 
producing an alkaline (lime and magnesia) waste 
pumps the slurry, after som e equalization, about 
one-half mile to mix with the effluent from a chemical 
plant producing an acid waste. The neutralized waste 
resulting from this combination is more readily treat
able for final disposal and both plants thus solve 
problems in economics, politics, and engineering.

12 p.m. 12 a m I2p.m.
Time of actual discharge



EQUALIZATION AND PROPORTIONING

9.1 Equalization

Equalization is a method o f retaining wastes in a 
basin so that the effluent discharged is fairly uniform 
in its sanitary characteristics (pH , color, turbidity, 
alkalinity, BOD, and so forth). A secondary but 
significant effect is that of lowering the concentration 
o f  effluent contaminants. This is accomplished not 
only by ironing out the slugs o f high concentration of 
contam inants but also by physical, chemical, and 
biological reactions which may occur during reten
tion in equalization basins. For example, the recent 
increases in industrial wastes reported by Fall [ 1 ] 
at Peoria have greatly varied the organic loading at 
the treatm ent plant. A retention pond serves to  level 
out the effects of peak loadings on the plant while 
substantially lowering the BOD and suspended-solids 
load to  the aeration unit. Air is sometimes injected 
into these basins to  provide: (1) better mixing; (2) 
chemical oxidation of reduced compounds; (3) some 
degree of biological oxidation; and (4) agitation to 
prevent suspended solids from settling.

The size and shape o f the basins vary with the 
quantity o f waste and the pattern o f  its discharge 
from  the factory. Most basins are rectangular or 
square, although Metzger [5] has recently found that 
triangular tanks produce satisfactory flow distri
bution. The capacity should be adequate to  hold, and 
render homogeneous, all the wastes from the plant. 
Almost all industrial plants operate on a cycle basis; 
thus, if the cycle o f operations is repeated every two 
hours, an equalization tank which can hold a two-hour 
flow will usually be sufficient. If the cycle is repeated 
only each 24 hours, the equalisation basin must be big 
enough to  hold a 24-hour flow of waste. Herion and 
Roughhead [3] report the use of 72-hour equalization 
for a pharm aceutical waste to  ensure ample mixing. 
This period (three times the 24-hour cycle o f  oper
ations) was selected as the proper detention time in 
order not to disrupt the biota o f  the activated-sludge

Fig. 9.1 Effect of equalization.

units. In a  wool-finishing-mill waste containing 
dieldrin (a mothproofing insecticide) an equalization 
period of 44 days was necessary to  yield a receiving 
stream concentration o f less than 0.0005 mg/liter. 
Figure 9.1 compares the effects o f 8-hour and 24-hour 
detention periods on the final pH of metal-plating 
wastes.

The mere holding o f  waste, however, is not 
sufficient to  equalize it. Each unit volume of waste 
discharged must be adequately mixed with other unit 
volumes of waste discharged many hours previously. 
This mixing may be brought about in the following 
ways: (1) proper distribution and baffling; (2) 
mechanical agitation: (3) aeration: and i4) combin
ations of all three!"

Proper distribution and baffling is the most economical, 
though usually the least efficient, method of mixing.

9.2 Proportioning ’ “  ”

Proportioning means the discharge of industrial 
wastes i r  proportion to the flow of municipal 
sewage in the sewers or to  the stream flow in the 
receiving river. In most cases it is possible to combine 
equalization and proportioning in the same basin. The 
effluent from the equalization basin is metered into 
the sewer o r stream according to  a  predetermined 
schedule. The objective o f proportionin'» in sewers 
is to  keep constant the percentage of indusi al wastes 
to  domestic-sewage flow entering the municipal sew
age plant. This procedure has several purposes: (1) 
to  protect municipal sewage treatm ent using che
micals from being impaired by a sudden overdose 
o f chemicals contained in the industrial waste; (2) to 
protect biological-treatment devices from shock 
loads of industrial wastes, which may inactivate the 
bacteria; (3) to minimize fluctuations of sanitary 
standards in the treated effluent.



REMOVAL OF SUSPENDED SOLIDS

10.1 Sedimentation

Although sedimentation is a method o r treatm ent 
utilized in almost all domestic-sewage treatm ent 
plants, it should be considered for industrial-waste 
treatm ent only when the industrial waste is combined 
with domestic sewage or contains a high percentage 
of settleable suspended solids, such as are found in 
cannery, paper, sand-and-gravel, coal-washery, and 
certain other wastes. The efficiency of sedimentation 
tanks depends, in general, on the following factors:

Detention period 
W aste-water character

istics
Tank depth 
Floor surface area and 

overflow rate 
Operation (cleanliness) 
Tem perature 
Particle size 
Inlet and outlet design

Velocity of particles 
Density of particles 
Container-wall effect 
N um ber of basins 

(baffles)
Sludge removal 
Pretreatm ent (grit 

removal)
Flow fluctuations 
W ind velocity

Although settling tanks have been used for other 
purposes, such as grease flotation, equalization, and 
BOD reduction, they are primarily used for removing 
settleable suspended matter. Theoretically, a sus
pended particle in a waste-water solution will con
tinue to settle at a fixed velocity relative to the 
solution, as long as the particle remains discrete; 
when it coalesces with o ther particles, its size, 
shape, and resulting density will change, as will its 
settling velocity. Coagulation, or self-flocculation, 
of particles causes an increase in velocity. In liquid 
wastes containing high percentages of suspended 
solids, greater reductions in the suspended solids 
will occur primarily because o f increased flocculation. 
The fixed settling velocity will also be altered by 
changes in the tem perature and density of the liquid 
solvent through which the particle is moving. Rising 
layers of warmer liquid can cause eddying and adis-

turbance in the settling o f particles; an  increased 
density in the lower layers of liquid can deter the  
particle from settling to  the bottom. These factors 
can interfere with settling to  such an extent tha t 
particles may be carried out o f  the tank with the 
effluent.

Depth o f tank is also of great im portance. T he 
deeper the tank (all other factors being equal) the 
better the chance of preventing the deposited solids 
from being resuspended—e.g., by sudden scouring 
due to turbulence caused by unequal flow distribution 
or by exposure to wind or tem perature effects—and 
thus being carried out with the effluent. This is espec
ially impo’ tant when sludge is stored in sedim entation 
basins for lengthy periods before pum ping. I f  the 
solids are continuously removed from the  bottom  o f 
settling tanks as soon as they land, shallower tanks 
can be built.

Surface area is another factor affecting tank 
efficiency, and engineers agree that floor area must 
be adequate to receive all the particles to  be rem oved 
from the waste waters. However, many sta te  health  
departments, when establishing acceptable dim en
sions for settling basins, do so on the basis o f standard  
cetention periods. In certain designs this m ethod may 
not provide adequate floor area and com plete settling 
is not achieved.

Figure 10.1 illustrates the effect o f  doubling the 
floor area and halving the depth o f  a settling basin, 
with volume and detention time rem aining constan t. 
Theoretically, the basin in Fig. 10.1 (b) will rem ove 
twice as many discrete particles as the basin in (a). 
Therefore, the engineer should strive to  design 
settling basins which are as shallow' as possible 
and contain ample floor area. However, tanks less 
than six feet deep have been found im practical from  
an operational standpoint, because they are subject 
to  upsetting by scouring or velocity o f currents. 
The floor area is increased most satisfactorily by 
extending the length o f the basin.
Flotation and screening are also used in 
special cases to remove suspended solids.



REMOVAL OF COLLOIDAL SOLIDS

11.1 Characteristics of Colloids

A colloid may be defined as a particle held in sus
pension by its extremely small size (1 to  200 milli
m icrons), its state of hydration, and its surface 
electrical charge. There are two types of colloids: 
lyophobic and lyophilic. Because of the difference 
in their characteristics, they react differently to  
alterations in their environment. Table 11.1 will 
assist the student in understanding the:r properties. 
Colloids are often responsible for a relatively high 
percentage o f the color, turbidity, and BOD of 
certain industrial wastes. Since it is im portant to  
remove colloids from waste waters before they can 
get into streams, one must understand their physical 
and chemical characteristics.

Colloids exhibit Brownian movement, a bom bard
ment o f  the particles o f  the disperse phase by 
molecules of the dispersion medium. They are essen
tially nonsettle3ble because of their charge, small 
size, and low particle weight. They are dialyzable; 
tha t is, they can be separated from their crystalloid 
(low molecular weight) counterparts by straining 
through a semipermeable membrane. The colloids 
diffuse very’ slowly compared to  soluble ions. Col
loidal particles, in general, exhibit very low (if any) 
osm otic pressure because of their large size relative 
to  the size o f soluble ions. They also possess the 
characteristic of imbibition (the taking in o f water 
by gels). In fact, it is by this very process tha t bacteria 
spores (often considered colloidal) take up water and 
germinate. Colloidal gels are very often used as ultra
filters, having pores sufficiently small to  retain the 
dispersed phase of a colloidal system but large enough 
to  allow the dispersion medium and its crystalloid 
solutes to  pass through. For example, Pcrona et at. 
[ 103 in 1967 found that the formed membranes may 
be used to  remove up to  90 per cent of the colored 
material and somewhat less of the CO D  and total 
dissolved solids of pulp-mill sulfite wastes. Colloidal

systems show a w'ide range in viscosity o r plasticity. 
Usually the lyophobic colloidal suspensions exhibit a 
viscosity only slightly higher than that of the pure 
dispersing medium (Fig. 11.1) and this concentration 
increases only very slightly when the concentration of 
the dispersed material is increased. On the other hand, 
lyophilic systems may reach very high values of 
viscosity. With these types of colloids, a parabolic, 
rather than a linear, relationship exists between 
viscosity and the concentration o f  dispersed phase, as 
shown in Fig. 11.1. W oodard and Etzel [2l] have 
shown that, under certain conditions, one may 
change a lyophilic colloid in an industrial waste to 
a lyophobic one. In this case, lignin was altered by 
the addition of acetone and sodium hydroxide to 
render the colloid less stable and to  enhance color 
removal.

Many colloidal systems, especially lyophilic (gel) 
systems, possess the property of elasticity (“ springi
ness”  or r •' a.ice). This property enables the gels to 
resist defc i.. tion and thereby recover their original 
shape and size once they have been deformed. If a 
concentrated beam of light is passed through a 
colloidal solution in which the dispersed phase has 
a different refractive index from that o f  the dis
persion medium, its path is plainly visible as a milky 
turbidity when viewed perpendicularly. This is known 
as the Tyndalt effect.

Concentration of dispersed phase

Fig. 11.1 Effect of colloidal type on viscosity. 
They are usually removed by chemical 
coagulation resulting from a neutrali
zation of negative changes with Al+++ 
or Fe+++.
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REMOVAL OF ORGANIC DISSOLVED SOLIDS

The removal of dissolved organic m atter from waste 
waters is one o f the most im portant tasks o f the waste 
engineer, and, unfortunately, also one o f  the most 
difficult. These solids are usually oxidized rapidly 
by microorganisms in the receiving stream , resulting 
in loss o f dissolved oxygen and the accompanying 
ill effects o f deoxygenated water. They are difficult to 
remove because of the extensive detention time re
quired in biological processes and the elaborate and 
often expensive equipm ent required for other 
methods. In general, biological methods have proved 
most effective for this phase o f  waste treatm ent, since 
bacteria are adept at devouring organic m atter in 
wastes, and the greater the bacterial efficiency the 
greater the reduction of dissolved organic matter. 
Microorganisms, however, are quite “ tem pera
m ental" and sensitive to  changes in environmental 
conditions, such as tem perature, pH , oxygen tension 
(level o f  oxygen concentration), mixing, toxic 
elements or com pounds, and character and quantity 
of food (organic m atter) in the surrounding medium. 
It is the responsibility of the engineer to  provide 
optimum environmental conditions for the proli
feration of the particular biological species desir
ed.

There are many varieties o f biological treatm ent, 
each adapted to  certain types of waste waters ano 
local environmental conditions such as tem perature 
and soil type. Some specific processes for treating 
organic m atter are: (1) lagooning in oxidation ponds; 
(2) activated-sludge treatm ent; (3) modified aeration; 
(4) dispersed-growth aeration; (5) contact stabiliza
tion; (6) high-rate aerobic treatm ent (total oxida
tion); (7) trickling filtration; (8) spray irrigation; 
(9) wet com bustion; (10) anaerobic digestion; (11) 
mechanical aeration system; (12) deep well injec
tion; (13) foam phase separation; (14)brushaeration; 
(15) subsurface disposal; and (16) the Bio-Disc sys
tem.

13.1 Lagooning

Lagooning in oxidation ponds is a common means of 
both removing and oxidizing organic m atter and 
waste waters as well. More research is needed on this 
method o f treatm ent, which originally developed as 
an inexpensive procedure for ridding industry o f  its 
waste problem. An area adjacent to  a plant was 
excavated, and waste waters either flowed or were 
pumped into the excavation at one end and out into 
a receiving stream at the o ther end. The depth of 
the lagoon depended on how much land was avail
able, the storage period desired or required, and the 
condition of the receiving stream . Little attention was 
paid originally to the effect o f  depth on bacterial 
efficiency. In fact, reduction o f  dissolved organic 
m atter was usually not anticipated o r even desired, 
since it was presumed, and with good reason, that 
biological degradation o f organic m atter would lead 
to  oxygen depletion and accom panying nuisances 
from odors. Thus, the lagoons served solely to  settle 
sludge and equalize the  flow. Now, m odern tech
niques have led to  new theories about the stabiliza
tion of organic m atter in lagoons.

We now know that stabilization o r  oxidation o f  
waste in ponds is the result o f  several natural self- 
purification phenom ena. T he first phase is sedimen
tation. Setticable solids arc  deposited in an area 
around the inlets to  the ponds, the size o f the area 
depending on the m anner o f  feeding in the  waste and 
location of the inlet. Some suspended and  colloidal 
m atter is precipitated by the action o f soluble salts; 
decomposition o f  the resulting sediment by m icro
organisms changes the sludge into inert residues and 
soluble organic substances, which in turn a re  required 
by other microorganisms and algae for the ir m eta
bolic processes.



REMOVAL OF INORGANIC DISSOLVED SOLIDS

The removal o f  dissolved minerals from wastewaters 
has been given relatively little attention by waste- 
treatm ent engineers, because minerals have been 
considered less pollutional than o ther constituents, 
such as organic m atter and suspended solids. How
ever, as we learn more about the causes and effects 
o f pollution, the im portance of reducing the quantity 
of certain types o f inorganic m atter which sewage 
plants permit to  enter stream s is apparent. Chlorides, 
phosphates, nitrates, and ceriain metals are examples 
o f the more common and significant inorganic dis
solved solids. Among the methods employed mainly 
for removing inorganic m atter from wastes are: (1) 
evaporation; (2) dialysis; (3) ion exchange; (4) 
algae; (5) reverse osmosis; and (6) miscellaneous 
methods. O ther treatm ent m ethods which remove 
minerals incidentally but are aimed primarily at other 
contam inants are discussed m Chapters 10, 11, and 
13. One should not overlook the minerals contributed 
by natural runoff from overland flow. The amount of 
dissolved solids which these natural flows contain 
often exceeds that contributed by waste waters from 
industry.

12.1 Evaporation

Evaporation is a process o f  bringing waste water 
to  its boiling point and vaporizing pure water. The 
vapor is either used for power production, o r con
densed and used for heating, or simply wasted to  the 
surrounding atm osphere. The mineral solids con
centrate in the residue, which may be sufficiently 
concentrated for the solids either to  be reusable in 
the production cycle or to  be disposed o f  easily. This 
method o f disposal is used for radioactive wastes, 
and paper mills have h r  a long time been evaporating 
their sulfate cooking liquors to  a degree where they 
may be returned to  the cookers for reuse.

M ajor factors in the selection of the evaporation 
method are: (1) Economics: does the value of the 
reusable residue outweigh the cost of fuel for evapora

tion? (2) Initial dissolved solids: arc there enough 
solids in the waste, of a  variable nature, to  warrant 
evaporation? Generally, 10,000 ppm  are required.
(3) Foreign matter: is there foreign m atter present 
which could cause scale formation o r corrosion or 
interfere with heat transfer in evaporation? (4) Pollu
tion situation: what effect will the minerals have on the 
receiving stream? For example, caustic soda kills fish, 
ammonium salts initiate troublesome algae growths 
and in some cases stimulate bacterial growth upon 
organic m atter already present [ l ] ,  salt interferes 
with w ater use by industries and municipalities, and 
so forth.

Today many evaporators are heated by steam 
condensing on metallic tubes, through which flows 
the waste to  be concentrated o r evaporated. The 
steam is at a low pressure, usually less than 50 pounds 
per square inch (psi) (absolute). Most evaporators 
operate with a slight vacuum on the vapor side, to 
lower the boiling point and to  increase the rate of 
vapor removal from the evaporator. Vacuum systems 
arc especially preferable to atm ospheric evaporators 
when the decomposition o f  organic m atter is in
volved. Care must be exercised, however, that the 
vacuum is not great enough to  permit priming of 
the waste w ater into the vapor.

Evaporating a wastepresents many problems, which 
include concentration changes during evaporation, 
foaming, tem perature sensitivity, scale formation, 
and the materials used in evaporator construction. 
In industrial-waste concentration, scale formation 
usually presents the m ajor obstacle. As crust is 
deposited cn  the heating surface, the overall heat- 
transfer coefficient decreases, causing the efficiency 
to  drop until it is necessary to  shut down and clean 
the tubes—a com plicated process when the scale is 
hard and tenacious.



TREATMENT AND DISPOSAL OF SLUDGE SOLIDS

O: prime importance in the treatm ent of all liquid 
.• ,i'te> is the removal o f solids, both suspended and 
involved. Once these solids are removed from the 
i-.quid'. however, their disposal becomes a major 
rron’.em. Unfortunately, waste engineers spend more 
time and money removing the solids than finally 
¡reatinc and disposing o f them, so that often a  poor 
M'hd'-disposal program will cause trouble in an other
wise properly designed and operated waste-treat
ment plant. When the solids-disposal system is 
poor, the solids tend to build up in the flow-through 
treatment units and overall removal eflficiences then 
neem to decrease. Therefore, proper sludge hand- 
!-.ne enhances the overall treatm ent o f all wastes. 
1 he following list contains most of the methods com- 
mor.lv used to deal with sludge solids: (1) anaerobic 
and aerobic digestion; (2) vacuum filtration; (3) elutri- 
aiion: (4) drying beds; (5) sludge lagooning; (6) wet 
combustion; (7) atomized suspension; (8) drying and 
incineration; (9) centrifuging; (10) sludge barging; 
111) landfill; (12) sludge pumping; and (13) mis
cellaneous methods.

14.1 Anaerobic and Aerobic Digestion

Anaerobic digestion is a common method of readying 
sludge solids for final disposal. All solids settled out 
in primary, secondary, or other basins are pumped 
to an enclosed airtight digester, where they de
compose in an anaerobic environment. The rate of 
their decomposition depends primarily on proper 
'ceding, pH, character o f the solids, tem perature, 
and decree of mixing o f  raw solids with actively di
gesting seed material. Digestion serves the dual 
purpose of rendering the sludge solids readily drain- 
able and converting a portion o f the organic matter 
to gaseous end-products. It may reduce the volume 
of sludge by as much as 50 per cent organic m atter 
reduction. After digestion, the sludge is dried and/or 
burned, or used for fertilizer or landfill.

Two main groups o f microorganisms, hydrolytic 
and methane, carry out digestion. Hydrolytic bacteria 
exist in great numbers in sewage and waste sludges 
and are capable o f rapid rates o f reproduction; they 
are saprophytic microorganisms that attack complex 
organic substances and convert them to  simple 
organic compounds. Among these saprophytes are 
many acid-forming bacteria which produce fatty 
acids of low molecular weight, such as acetic and 
butyric, during degradation processes. In some cases, 
such acids are produced in quantities sufficient to 
lower the pH to a level where all biological activity 
is arrested.

Fortunately, methane bacteria, the other group of 
microorganisms, are capable o f  utilizing the acid 
and other end-products formed by the hydrolytic 
bacteria. M ethane producers, however, are sensitive 
to pH changes and proliferate only within a narrow 
pH range of 6.5 to  8.0, with an optimum o f 7.2 to 
7.4; furtherm ore, they are few in num ber and re
produce slowly. Consequently, organic acids may 
form faster than they can be assimilated by the limited 
population o f  methane bacteria. As a  result, th e  pH 
may be lowered and conditions made even m ore un
favorable for methane bacteria. When this happens, 
lime is usually added and the digestion process 
stopped until normal conditions return.

The proper environment for both types o f  bacteria 
requires a balance between population o f organisms, 
food supply, tem perature, pH , and food accessibility. 
The following factors are measures o f the effective
ness o f digestive action; gas production (both quantity 
and quality), solids balance (total, volatile, and fixed), 
BOD, acidity and pH , volatile acids, grease, sludge 
characteristics, and odor.
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INTRO.HIC'I ION

A tannery processing 70.000 It’s gicen cattle In Oc- a day into finished upper shoe 
leather was a eontribulor to tin- polluting of a foie stretch ot a river. The other con
tributors, located in close proximity to the tanneiy. were a small municipality anJ a 
large animal glue martin '‘during plan!. Separale treat inert o! the tannery waste was 
selected a- a sohuion r < < its proMe::: l lie imi,|i.ci:. « - ot the viu tion  van he summar
ized by the following six statement-..

). Jt Hat vt\c*l b> wpafalc r.tfhvf tli.iii v»*ii'ib:; .»!;♦•:» ibc nihcf
arca-tolde toj*fc% huh t«u l'u* \UftjsC !" be m.»4* ìimm’*!;,

2. Ir toa< v d i c d  b y  1чмг»Ьч**с a m t  U ' i ^ n i v ,  г»а*ч-% ra ther  f i u t i  iu-.itiny
them wparatcly ль! dittcu-mh.

3. Sn primary M'.littvcnijfi.*» to.»* u*cd itutc.iJ »ti • » • . t<f»i.i!»/c>i jir! kepi 
in ittolMn vi j \  to proven; witling.

4. V> pll adjustment of the highly .nkjluv o*mf med w.i*w».»vr toas mili/cd prior 
to biological treatment.

5. A mixed Ik| i»o: suspended solids cotuen!rjtb»n trow r-» l2.HHii me,'I
*jS found to be optimum for nrjMinum |tU!> rcdu»t*»r and siupcrvlcd *«»Ь0ч 
removal.

h. Chemical coagulation f«»It»»u m»: biol.u*»* al toj* r»i*ud t«> be rtfcctiw and
neccsviry to attain xuMVient HOD and siisp-ud.d -wl.vlx ndii.fi-’П wnli.m! teMOting 
to additional tertiary treatment.

BACKGROUND IM O K M  \TION

I b i .  Moench Tannine Company is iocju-J in the Viliaee .,t f im a n  lj. New York, and 
immediately adiacent to and on tlie hanks ol the ( aitarjnen> ( reek. It produces 
chrome-tanneJ unner shoe leather with savnie ,>l li.nr ati-.l tlesh grease, The upstream 
creek water Ls relatively clean aru! flowing at a mean annual flow rate of 212 efs as 
measured by a USC.S a few miles dounsireaiti. I In- company is located about I mile 
upstream from the village venter. The village possesses its own primary sewage treat
ment plant which operates efficiently hut is running at about design capacity. Tlie 
Peter Cooper Animal C.lue Manufacturing I’lant is located i-.iinediately downstream ot

УК,



tlie company. It possesses a poorly designed, overloaded. »nd malliincti-oning primary 
sedimentation treat merit system preceded l>>' bar v i n n »  am! lolli.wt . by sludge vacuum 
lilt radon. I he nine plant in wavering on the tvriivk ol economic disaster and IS uncer
tain whether i; will continue in production. However, it has expressed an interest in 
Irving t"  improve its waste treatment facilities amt efficiencies, the  village officials 
are not oveily concerned with their problem. They teel that in time they will be able 
to solve any treat mem problems which may laee I hem. However they are hopeful 
•and concerned that the two industn.il plants will be able to build adequate treatment 
facilities. They do not express any interest in a cooperative rftnit in this connection.
A leading consulting engineering lirrr. which was hired by the county to appraise the 
county’s coverall pollution abatement plan recommended a joint treatment facility tor 
the village, flue plant anil tannery.

The creek's best usage is that of fishing and although repeated stream surveys have 
shown that about 50'.' removal of BOD would protect the stream for this purpose.
New York State Department ot Fncironinental Conservation has required, in general, a 
minimum of secondary treatment.

Figure I shows the relative locations of the conttibutorc on the creek as well as 
sampling stations.

• \

CHARACTIKISTICS OF l ANNI  KY WASTIiS

I h e .  wastefl.iw anil strength cliaractcrisln s of the tannery have been established by 
many measurements to average as follows.



Hides ;ir.vcss.i! per d o  " 7-t. ti >o lit 
11,tu v.| aon-water ‘ 75 7,1 M>'1 L-.ii/yftV 
I tU li  t$  ■ !.,>. C> - n n / l
T o t a l  h ie ld u h l  N n n - c c n  I . H l U t s  m - / l  
Suspended solids 15.10 my/l 
Chromium - "■ 1 mg/l (T***

•-C 0 . U 7  m g / l  C l ' 1

pll = IQ.'* 
kt  ̂ IM'TIt

1 lie typical l!o« of wastewater pattern dunng a given 3-4- Imur petioJ is shown in 
Iicurc *1 he tannery owns anti opctalvs a hat ttii'iii amt lm  tcslamtnlat settling 
tanks operating in series, Each nl these tanks ate simply holding tanks anJ possess no 
provision for sludge removal. The effluent Irom the lop ot the second hism las veil 
as the sluice periodically) is disch.ugcd cotuimiouxly into |lie creek.

I’-

> « I » r f
T i e

S * r r f

l i g m c  I .  ly p iv a l  h o u rly  to ta l  sxaslc IV™  o f  
M oorish Ia n i iin g  C o m p a n y  ( J a n u s r s  I II , t'ifsKV

RLCEIY1NC. ( K t f K  TV,\TI‘K Q U A LITY  ,\N|) CStS

Cattaraugus Creek al one time was known lor it '  t:ne tisU'.ug, hut m later years 
fulling has deteriorates! primarily heeanse o ' the excessive .onumi'iants dtseliappcd into 
it by the three point sources. The erevk has now been rcsljs.sified as l«K fishing 
below the plants as the best usage of the creek. In view ot this. Vocnch Tannery has 
been directed by the New York State lleaUh l)c| .irtmcnl to treat its waste m an ef
fective manner so as to discharge to Cariarjugus ( reek in HOI). Since Moench’s 
current plant operation is such that .V'-H ll> ol lit)l)u ate di«vlurped In waste, a 
*)’ ..Vr reduction in B01)u must be elfected tn order to comply with the stale mandate.

The creek is shallow, turbulent, rocky, and meandering. It generally possesses an 
amount of water at least two or Ihrec limes that of tip- "once-m-ten-ye.tr minimum 
seven-day low flow".

The problem facing the tannery is what overall appu 'j . l t  to pollution abatement 
should be taken and more specifically what type of waste treatment will be required 
to  protect the creek.

ALTERNATIVE SOLUTIONS

Six alternate solutions to this problem have been sngeested; the first five by Ha/cn 
and Sawyer Engineers of New Tori: City arid the sivth by the writer Kixevl upon new 
Laboratory and nilol plant limlmgs. These alternatives ate identified by number and 
description below.

Alternative
Number Descriptions

1 A combined treatment plant anJ system seising Moench Tannery.
Pctet Cooper Clue Company, and the Village of (iowanda at the 
site of the present sewage Ue.itiuent plant.
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2 llu- same system ; is  Ns>. I except I l i a '  the plant would be located
jt tlie site til' tl:e Indian Itcscrs.ilMii d< i wnslrear oI tlic existing 
sillayc pltnt and in a lather desolate. undeveloped a ml unused 
creek segment.

2 riant serving the tannery and glue pLmts only at the site uf the
urmety.

4 Plant seniny the tannery and village wastes only jt the existing
sewage treatment plant.

> Plant serving only the taniieiv jt the tannery plant site using
etinvcntniiial treatment methods with pteliminary separation ol 
lieatllholisc and tatilmusc wastes.

6__________ Plant serving sinle the tannery at the tannery plant site usrrty
eomhined treatment of eipuhacd heatnhouse and tanhouse wastes.

LA B O R A TO R Y  PR O T O TY PE  RLSU LTS

A laboratory pilot plant was lniilt and operated tar. a_conlinuous_baxis-dumi;; IV(.8. 
The results were published in Idfad | 1 | .  The pilot plant consisted of a high solids, 
biological aeration unTt led a continuously mixed, unsettled, composite of the Moench 

"Tanning Company waste. In jferi oralTTlicTTnJTngs tvere that jhe contpositejeather. _ 
plant.vaste could be treated successfully w ithout f'r itu jf I aerr/ory and w ithou t segrega- 
lion o l  tnc ticaniltouse anJ tanhousc wastes. TljuI furthermore, [lie findings showed 
that HOD reduction could be obtained at elevated loadings over 200 lb of BOD
pet 1000 i f  per day. And, in addition. the stispvnded solids wete separableeffectively 
in lire t:n;irseltlT7iy taTlIT All oTTIus yeas made possible by Icciling a high pH waste 
and maintaining high suspended solids concentration II2-I(>,0UU mg/l) in the biological 
aeraTioiTTsastH! " ’

TREATM LNT SOLUTION AND METHODS SELECTED

A lte rna t ive  No, 6 t s j s  se lected as a solu tion  to  I lie- M o rn ch  T jnn i t ip  C o tn p jn y
wastewalcr problem. Ibis decision w.i_s._hased I j ryclv on th iee tailors (a) titC_WjSI"__
could be ettivtivcly Heated separately to remove excessive contaminants; (b) there 

"existed no desire to cooperate on a combined- plant oil the part of the other two 
major contributors: and te l a separate treatment system could he designed at the liivv- 
esk capif alv'sisk tfl the tannery.

The separate system called for by the results ol the laborali>ry prototype experi
ment» was "a (¿¡aii.elV nev. one and carried in actual practice. Waste treatment at 
tanneries lud not been practiced to any extensive degree Before this tune. And what 
systems hjd been const rus’lctl utnt/cd sepatale tan ana neamltousr trealment. u was 
decided, iire'icToft1; to  doiistrtiet aitj~opentg~j 'tTsTd proHT r y p n r r h v s in y  o n rh c  tarr-—  
nery, 1 ln> plant would tcceive a small percentage ot tlie tannery's actual wastewater 
(normally no less than ~ S % ~  10 gpm, whichever was the smaller quantity) on a 2-t-hr 
daily lusts. / days cjcIi week, and at least representjtive cold and vvatm weather 
ieasons.

F IE L D  P IL O T  PLA N T R ESU LTS

The field prototype treatment plant was operated over a six month period from the 
Lite lall ol I ’-llO lo early summer o! |d 7 [ .  The treatment system consisted ol a 
waste collection and overtlow chamber into which a eentrifugafp'urup extracted a con- 
llhholis now ok approximately {fob ol tlie total plant wastewater tlow. ~Thc pumped 
Dow was directed to an et|iijliring basin the conlcnls of which was kept in constant 
motion by a light ing-lype mixer lor a j4-hour peiiod. Tlie cquali/ed waste flowed 
continuously to 3_higli->oUdx,_ biological aerator which was supplied air Dy~tncaiis ol a
lloating, mcc'lunical aerJlor.__Oetcnfiorr lime in nie~hiological unit wasatEouf IJ hr:

~ M L S S T 0 -1  3 ,0 0 0  m g /l, atid~~ffTI I neTeffTTienl was sc lllc d  lo r  t w a  h o u rs . in »
l in j l  se d im e n ta tio n  basin . T h e  sludge was pu m p ed  to  a co m p ac tio n  tank  fo r final 

"TCr^ n i n Trm r -t'Ud: t t n Bn w q n i r  Mfulfi H.-  ----------- -— — ---------------

Some difficultics were encountered during the operation of the prototype plant. 
~Fbr'exampic, the floating inechanic.il aerator fro/e up due to the told weather and

5W
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3. Ihc nub ili! > lo  diivi/c con timoni b  ftotn thè N»h «»m  «»! III-.- v J im o nuitm n
bjMh .imi im o ih , d a d iv  u»iuvntf.i:i., :> b.oi.i, In toum Mcm pump»m‘ ai tu^h t.ucs 
c a u v d  ilb tu r lu n cc  u tili **»ltd> v i l l i» / .

A!ter  j II a t tem p i*  l u d  K e n  mane tu  recli ty  lìie e M u t s  v.hich Ilio .l\-  «_es in pn>- 
ductu».i~Tnjde. t i l t  vvriU r  TT7p.ili“To t  Tmb.it p i , iv1unV"7—:n.tT~l. r i c ld  s t i id ic s T ia d c  in 
Atiju»'. j i i J  Sep te ruber  '»[ ~Is)T-l cstabii-dicd the r*.t.iti»>n%hip b e tu e e n  thè acratn»n Iumii  
rTT IFTuI \ f l S S  j n J  thè M upendcd vd ids  iti thè pi.ini e t l lu  ‘ut. Il lese relat im id u  j>s jr*/ 
nIÌi u ì n in  T ie iT r t  T Operai | ' » k  i*Jiìu n v.erc alfe ied  .% vt>rJ:npiy.

F ig u re  3. E ffec t u f  pH  a n d  M LSS o n  e ff lu e n t su sp en d ed  «du lv .

Hie fma! sedimentation basin wax changed by adding .» Nballnw batik p la te  ahead 
of tlie diluent weir .mJ ;»ie \ip|m>;ierrTe1i7ciFy o f  \v:7s fc wait-rlfi 11 «cni was retimed by 
K e rte r lM riA M !t..r  AJKfribufiiTn.
__ A second sludge compaction basin v«js built so t lu t siu ice could be pumped on a___
continuous basis from-The seir’inu basin. ()ne could be coutpuctint: siudyc v-hde tbe 
other r^tTv'ed sJuTdgei

Laboratory experiments wetc earned ou! to determine what iT.agulents coidd be 
u*ej to enhance 7k\ifmentjfio;i ot the MISS entemii: the b.i>in. ft v.a> found tlut 

"TOO m pl ol ier n at c improved tfu remov,»T oP sii>pended s«THib n» ' 7Te~ point*'where 
"^Mugghrgonsent rj?ti7ns" ol z^Kp^tT>t~iaTfnb̂ \iN ~ prf*?iu' IrFfTic
lfa.bonitor> etllueiii.*^ i t i e cojculcnt had to be abided t»» tlic*"jefjlion basin effluent and



f lo c c u la te d  p ro p e rly  p rio r lo  final se d im e n ta tio n . i w o chem ical feed  ta n k s  and  a floc
c u la tin g  basin  w ere  w s n s lru tln l  In  serve th is  putpoCT~ '

All o f  th e se  lull-scale a lte ra tio n s  in Isotli th e  im is l iu tliis ii an d  o p e ra tim i o l  Mis
tre a tm e n t p lan ts  w ere  c o m p le te d  by I Ik lall •>! r ) / i» .  S i n e e t l u t  t im e  tlie  plant l a s

aiiil Ills|K‘lu ted  so lid s reinovaL

c r e e k  w a t e r  q u a l i t y  a i t i  r  t r e a t m e n t

C a tta rau g u s  Creels w ate r q u a lity  has im proved  d ram a tica lly  since th e  adven t o f  tin- 
ta n n e ry  w aste  tre a tm e n t p lan t. A ce rta in  an d  s ig n iln a iif  p a rt o t  tins im provem ent is 
d u e  t o  th e  c losing  o t  th e  m ajor c o m rih u ttir  o l  c o n ta m in a n ts , th e  I'e tc : C ooper (d u e  
M an u fac tu rin g  P lan t.

As can  be seen  fro m  th e  p h o to g rap h s th e  creek  is d e a r ,  o x y g en  a b u n d a n t again, 
a n d  su p p o rtin g  fish  life  to  th e  e x te n t  never b e fo re  rea lized . In fac t, th e  tan n e ry  is 
n o w  very  ca re fu l a n d  very  conscious a lxo it its  w astew ate r d is i lure.- since th e  recrea
tio n a l va lu e  o f  th e  creek  h as increased  sc> g rea tly . T h e  e ffie ieney  of th e  trea tm en t 
p lan t is p re sen ted  in  fa b le  III.

Table III. Treatm ent llan l Operational l llineucy Same 1976

Pljnt
IntWnt

11 jni 
1 lltmrnl

KiJuvlion 
i :>

pH 10.6 K.f _
c.—Tcmpcmiwrc. F T 5T* _

StKpenJal Soluly Illif.'l m r~ ni 95.1
not >5. Ill.r/I 226

S IG N IF IC A N T  d e s i g n  a n d  O P E R A T IO N  C O N SID E R A T IO N S

D iffused  air sy s te m  was se lected  finally he cause it preserved and  conserved  heat 
especially  im p o rta n t du ring  colli w in ter tiMii pc fallire s~ STiifccc a e ta lo rs  w ere li-iind tu ' 

~ ^ e ^ o t _ v u h l e  o n  ac tiv a ted  taniii-tv_iL aie e  fu t i i .ic .i l  W csletr. New York S la te clim ate.

Pr -fi m inar)- t a n nery  w aste  trea t m eni w ith  llydrasivcs v.as insta lled  w ith  screen siced 
ir\ .two,  .un its  o f  (1.114 in. I l le se  reduced  tlie l i ( ) | i  ivailm g o n  Die H eat m en! plant by 
R-l 21? .  In  a d d itio n  many elogging pm lT cnts in trea t rnent p lain  e q u ip m en t wereeliTtT-
TniileJT"!

P ositive d isp lacem en t p u m ps w ere selected hevaiue th e y  are  m ore accu ra te  and 
varìabTe’a n 'J 'w efe ’ u»cirj»"srvT iecE ”o7f7Tic l l o u 'r a l e .  ~  "

Several chem icals w ere  tr ie d  to  lovvet HOI), prov ide o x y g en , an d  to  enhance  sludge 
d ew a te rin g  b u t w ere n o t fo u n d  acce p ta b le ; l i ., t a l  H jO .  eou ld  n u t be ju stified  o n  a 
co st b as is : (b )  ac tiv a te d  ca rb o n  w as to o  costly  an d  p ro d u ced  little  filtra tio n  c tlic ic n c y ; 
a n d  <c) several p o ly m ers  w ere also  lo m u l to  be o u tp e r lo rm e d  as slutlg .- co n d itio n e rs  by 
b o th  fe rr ic  ch lo rid e  a ttJ  fe rro u s stilia te .

A lu m in u m  h a n d rails an d  g ra tings are  reco m m en d ed  In  m inim ize m ain ten an ce .

Moench Tannery production operations wete ungloved by the oplinn/.t ion ot «>er-
__fo r my nee  o f  iftg  w aste  tre a tm e n t p lan t. This was possible a s a  result o f  th e  co n serva tion

p ra c tic es w h ich w ere fo rced  o n  th e  co m p an y . T w o  e x a m p le s  o f  th e se  arc: (a l  
ch ro m iu m  recovery  an d  re u se ; an d  t h j  su tin lc s  recovery  am t reuse I ro m  th e  (team  
H ouse L iquors. ~  " “ “ 1— —

COST O F T R E A T M E N T

O p era tio n a l co s ts  lo r  I *>77 w ere  a s  fo llow s:

Electricity SM .000
Direct Labor* S JlU W
Chemicab J6i,0(i0
Maintenance J.*5.0lH*

Total SI44dHHi

•Doe» not include management nor 
administrative time; but incluiles all 
oilier labor em it lor Itcitm ent plant 
includine sludge dewatering a n j landfilling.



hoi!iK 'lun for 1977
About U.iMt'Mm» It i»f hides I|*lu. splits)

Tl.uv, « j , ! f  treatment production ».•■»» « i f  *
U.4iti.iNitt v 'l5.iKN>.iNttl It »t hulc: or a'smt I ,‘ l i  . «  hide.

EV A LU A TIO N  O F T H IS  SO LU TIO N

We have seen anti a very unusual waste trea tment ptnH tni, i tvas been
^ lv irJ~sj7tstJCtorily in  » h i l niav be sonsidered h> many a-- an tmctinvci. »nal_ manner. 
T lte  u n iq u en ess o r  “№  p o b k in  a n d  its s o lu i in i  can  b e  summarized as fa>It. •> s:

* It » a i w lv«l hv ■cparalc treatment v»l tlic tannery plant a . j a t  n lt ir t  than in
combination with live olivet atca-wnle vvhi.lv s v iik J  <>n the sutla. c t.. N-

■ n v ' t  feasible. ’
* It » a t Mixed by cotr.bininp the hcnmliousc anv! lanlmusc vtas’ev rather tlian

ftcaltnc ' '  em separately an J «lilietentlv.____________
* No primary sedimentation avas used. instead all wastes were n |ijalircd anil kept in 

motion so as to prevent settling.
* Xu pll adjustment o f the Itielily alfaTinc ewmbit eJ  wastewater was utilovil prior to 

K 'ls 'peal treatment.
" a  m vsej liquor suspendej solids concentration ol from *>-StH ti> 17 Ivtttt i»n-fT »■»  

found to  be optimum lor maximum IIOI) teduetion and. suspended solids remuial.
* Chcmieal coagulation follovinj: biological aeration was found to be effgctiyj and_ 

necessary to attain sufficient HOI) and suspended solids teduetjyvn without resorting 
to additional tertiary treatment.

R E F E R E N C E

1. Emerson. I). B. art.1 Nemeiovv. N. I . **llijili Solids. Biological Aeration of lirnetnral- 
izej. Unsettled 1 anner) Wastes.” I’rn,\ ?•!:!: I I ' n i t - .  h i.hutria l lt««fe Coni.
May 7 . 1 *»(>*>.

•These costs do not include amortization of capital expenses. The Iota! capital exist with improve- 
■nents and modification» is apptsiwmafel) I million as o f  1978.
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2- BAFFLED BIOLOGICAL BASINS

REMOVAL o f  organic  dissolved solids

a seasonal one: algae are less effective in winter.
Ice and snow cover during winter m onths inter

feres with the stabilization process in the following 
manner:

1) It prevents sunlight from penetrating the pond, 
causing a reduction in the size and num ber o f algae 
present. Algae are not necessarily killed by the 
absence of sunlight (those known as facultative 
chem o-organotrophs can carry on metabolic pro
cesses despite darkness), but they release little o r no 
oxygen without sunlight.

2) It prevents mixing and reaeration by wind 
action.

3) Ii prevents reaeration by atm osphere-w ater 
dynamic equilibrium phenomena.

4) It usually results in anaerobic conditions if it 
continues over an extended period of time.

These factors tend to  result in a lowered pond or 
lagoon efficiency during the winter.

Herm ann and G ioyna [ 103 (disrcgu rtiine the part 
played by minerals) describe the reaction t ih igh-rale 
ponds in which sewage is oxidizing as:

C „ H „ 0 ,N  + 140, +  H+-> 11CO, + + N H /.

The canning industry, one o f  the first to  attem pt 
lagooning, soon found it difficult to maintain aerobic 
conditions in basins; other industries experienced 
similar situations. As industries became aware that 
biological degradation occurs in lagoons, they made 
attem pts to  encourage and control the oxidation and 
began to  refer to  such lagoons as waste-oxidation 
basins.

Most modern oxidation basins have a maximum 
water depth o f  four feet and operate on a  continuous- 
flow basis. Engineers try to  maintain in the basin near

neutral pH , adequate oxygen concentration, and 
sufficient nutrient minerals for biological oxidation. 
Chemical neutralizers are used to  alter pH values, 
oxygen concentrations are maintained by reducing 
detention times and using shallow basins, and 
mineral-salts nutrients may be added as needed, to  
accelerate biological activity. BOD removals range 
from as low as 10 per cent to  as high as 60 to  90 per
cent. <TTV7 f? i_________________________

In an interesting full-scale study 126). the author 
treated an  air-base oxidation pond, at 43* north 

Talitudc^witfT ice cover during the winter, with an 
"elevated loading o f  130 poundŝ  of BOD In  the waste 

w ater per acre o f pond area. The BOD reductions at 
these relatively high loadings fahged~from 87.7 per~ 

in August- to  S3 per cent in January, with a 
yearly average 0^6 9 3  perjeent. In another pilot-plant 
study T25], the write r  achieved BOD removals in 
excess o f 80 per cent, using close-baffled  tour-foot- 
deep, or unbaffled eight-foot-deep, basins.During the 
Critical summer period in central New YorlTState, 
a t elevated loadings o f  312 to  467 pounds per acre 
p e r 'd ay . A photograph o f the five parallel pilof- 
plant basins appears as F ig .13.2. ~

Oswald [30I believes that in such heavily loaded 
ponds, particularly during periods when methane 
fermentation is either nonexistent o r  limited by 
tem perature and when algal photosynthesis is not 
taking place in the surface layers, a buildup of organic 
acid occurs, with a  subsequent lowering o f the pH 
level and emission o f  hydrogen sulfide from the pond. 
T he writer, however, d id  not experience these odors, 
even at the high loadings described above. Oswald 
ofTers the explanation th a t, if m ethane fermentation 
becomes established in  the bottom  deposits, high 
rates of BOD rem oval may be attained without

C O j+H jO -i-N H » L ifbi

Kg. 13.1 The role of algae in stab
ilization ponds (37].



ACTIVATED-SLUDGE t r e a t m e n t

appreciable odors. He also believes that ponds in 
which both photosynthetic oxygenation and methane 
fermentation occur (facultative ponds) must be 
restricted to  about SO pounds of BOD per acre per 
day, because conditions are at times unfavorable for 
either process. The author, at this point, does not 
necessarily agree with these findings. Furtherm ore, 
Oswald's later high-rate oxidation ponds for treat
ing sewage in warmer climates have been loaded to 
ove»- 600 pounds of BOD per acre per day o r over, 
being aerated for an hour each midnight.

The reader is referred to  the discussion in Section
12.4 of the necessity o f preventing algae growth in 
bodies o f  water that are used for w ater supplies and 
recreational activities.

13.2 Actbated-Sludge Treatment

The activated-sludge process has proved quite effect
ive in the treatm ent of domestic sewage, as well as a 
few industrial wastes from large plants. In this pro
cess biologically active growths are created, which 
are able to  adsorb organic m atter from the wastes and

convert it by oxidation-enzym e systems to  simple 
end-products like C O „ HjO, N O „ and S 0 4. Bio
logical slimes develop naturally in aerated organic 
wastes which contain a .cnsiderable portion of 
m atter in the colloidal and suspended state, 
but for the efficient removal o f organic dissolved 
solids there must be high floe concentrations, to  pro
vide ample contact surface for accelerated biological 
activities. The floes (zoogleal masses) are living 
masses of organisms, food, and slime material and 
are highly active centers o f biological life—hence 
the term “activated sludge.”  They require food, 
oxygen, and living organisms in a delicately controlled 
environment.

Various degrees o f efficiency are obtained by con
trolling the contact period and /o r the concentration 
o f  active fioc. The contact period can be regulated by 
careful design o f the hydraulic systems o f aeration 
basins, the average tim e of aeration being 6 hours for 
domestic sewage and 6 to 24 hours for various indus
trial wastes. The desired concentration o f active floe 
is maintained by recirculating a specific volume o f 
secondary settled sludge, normally about 20 per cent.



DISCHARGE OF COMPLETELY TREATED WASTES
TO STREAMS OR LAND

Com plete treatm ent o f  wastes prior to  direct dis
charge to  a receiving stream  is gradually receiving 
m ore and more consideration. T he am ount of dilution 
w ater in streams is not increasing and, on  the other 
hand, pollution loads unfortunately are increasing. 
W ith the population explosion and industrial expan
sion, we can expect m ore extensive waste-treatm ent 
requirements. A t present, com plete treatm ent is 
required only in special instances and in the case o f 
th e  large, wet industries—for example, textiles, pulp 
and paper, steel, and chemicals.

There is some doubt as to  what is meant by the 
expression “ complete treatm ent.”  It is generally con
ceded that complete treatm ent refers to  secondary 
treatm ent; that is, the removal o f  about 85 to  90 per 
cent of the BOD by a com bination o f physical, biolo
gical, and/or chemical means. According to  this 
definition, one is removing only two polluting con
stituents: suspended solids and dissolved organic 
m atter (including colloidal solids). Docs this defini
tion, then, imply that the removal o f any two forms of 
pollution—such as color and suspended m atter, oils 
and alkalinity (big’- oH), or acids and organic matter— 
also constitutes c«-.nplete treatm ent? The au thor 
doubts that this is the original meaning o f  the term ; 
and in these days when “ complete treatm ent” is insuf
ficient and certainly not com plete in some cases, a 
réévaluation of our terminology is in order. For ex
ample, an industry may have little o r no dissolved 
organic m atter in its waste and yet be required to  
remove two o r more o ther forms o f  pollution. In the 
author’s mind, this also constitutes com plete treat
m ent, as the term  is currently defined. The expression 
“ com plete treatm ent”  will hardly be satisfactory, 
with its present definition, when the public begirs to  
accept and include “ tertiary treatment”  in its thoughts 
on the subject. Tertiary treatm ent presently provides 
for the removal of three o r more forms of contam ina

tion: suspended solids, dissolved organ): solids, and 
dissolved inorganic solids. True complete treatment 
would remove refractory solids as well.

An industry requiring complete treatment for its 
waste usually discharges a  large vc' ume o f waste and 
is located outside, and  some distance from, a munici
pality, on a  stream requiring the maintenance o f high 
standards o f  w ater quality. This author prefers to  
consider “ com plete trea tm en t” as that which renders 
waste waters reusable for industrial and (in some 
cases) municipal w ater supplies. This normally will 
mean a  fairly com plete removal o f all suspended, dis
solved. and colloidal solids, including both inorganic 
and organic fractions. Since this is, at present, rarely 
practiced, we are forced to  accept as a definition of 
“ complete treatm ent”  th e  removal merely o f a major 
portion o f the suspended solids and dissolved organic 
matter.

AN EXAMPLE OF COMPLETE WASTE 
TREATMENT BY A FIRM PRIOR TO DIRECT 
DISCHARGE INTO THE RECEIVING STREAM

20.1 The Problem

Townsends, Inc., an  integrated poultry' operation, 
consists of a natchery.Jeedrnill, soybean milipand 
poultry-processing p lant located about two miles east 
of Millsboro , Delaware. I t  is owned privately by the 
Townsend family, an d  th e  raising and processing o f 
chickens is their main business. The waste problem is 
at" the poultry-dressing plant7~THis pfant. built in h>$7, is located about 50 yards from Swan Creek .X  
tributary of the tidal Indian River. The relative loca
tions o f uie plant, tow n, and receiving waters are 
shown in Fig. 20.1. O f special significance is the loca
t ion o f  the M illsboro extended-aeration sewage- 
treatm ent plant which discharges into the Indian 
k iver about 3 miles above the confluence wittfSwarf
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Creek. The poultry-plant waste fiom Townsends is 
discharged after screening and ineffective flotation 
treatment into Swan Creek about 1 mile upstream of 
the confluence with the Indian River. The proximity 
of these waste discharges to  the shellfish area only 
2* miles below Swan Creek is a m ajor concern to  the 
regulatory authorities. Although the main portion of 
the town o f Millsboro (Fig. 20.1) is served by the 
extended-aeration sewage-treatment plant followed 
by chlorination, many o f the homes along Route 24 
are individually served with septic tanks and well- 
water supplies located in relatively sandy soils. The 
underground disposal in sandy areas o f sewage or 
wastes may represent some danger to  these water 
supplies. During each o f  the last three years many 
areas of the Indian River Bay have had to  be dosed 
periodically during the summer for cleaning because 
of bacterial contam ination. Coliform standards have 
been set at 70/100 ml for shellfish and at lOOO/lOOm! 
for swimming.

In 1956, the Delaware W ater Pollution Commission 
concluded in their Indian River Drainage Basin Survey
that:

1. A portion o f the fresh-water flow within the

Indian River watershed originates from swampy 
and marshlike areas which have a  decided effect 
upon the chemical and physical composition of 
the runofT waters. These waters are generally 
high in iron and color, low in turbidity, sus
pended solids, and dissolved oxygen, and acid in 
pH .

2. Average dry-weather flow in this basin area is 
approximately 0.25 cfs per square mile.

3. Small tributaries predom inate in the drainage 
basin. The only surface supply location with 
sufficient volume for either domestic or indus
trial use is a t Millsboro dam.

4. Studies made by the  Delaware State W ater 
Pollution Commission when the former owner 
of the plant was in operation clearly indicated 
that dry cleaning of m anure solids, coagulated 
blood, and feather removal followed by satisfac
tory removal o f settleable solids with heavy 
disinfection will effectively and satisfactorily 
protect state waters downstream from this plant.

Millsboro (the closest and most significant muni
cipal co-polluter in this case) is located on the Indian 
River, 13 miles from the ocean and is one of Iheprin-

2i milei lo  shcll-fishinf 
area (sheltered coves)

71 miles to Indian River lù y  
10 miles to Indian River Inlet 
(Atlantic Ocean) with Lewes, 
Delaware, on the north and 
Bethany Beach on the south

Figure 20.1
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cipal towns o f the  Indian River County o f  Delaware. 
It is a  distributing point for carloads o f poultry feed 
and  coal for the broiler chicken industry. The Com 
mission’s historical survey revealed that as late as 
1956 the pool at the base of Millsboro Dam was still 
noted for its herring run in April and May; in good 
seasons as many as  a million have been taken in a few 
weeks. At times crabbers brought thousands o f soft- 
shell crabs to  Millsboro for shipment alive in boxes 
filled with wet grass. The alternate opening and closing 
o f  Indian River Inlet p rior to  1938 nearly ruined the 
industry, though a  few soft-shell crabs were still ship
ped from there during th e  periods o f  transform ation. 
The new inlet revived the m arket for crabs, fish, 
oysters, and clams taken  in Indian River. The main 
body o f the Indian River from Millsboro to  the ocean 
is tidal, with an elevation of less than 10 feet at Mills
boro . lil is , the flattest stretch o f the area, yields a 
slope o f only 0.7 foot per mite.

In 1956 about one-third (18,600 acres) o f  the 
Rehoboth and Indian River Bays, which receive the 
poultry waste, was utilized for oyster cultivation at an 
annual “ take" o f  $800,000. A t the same time an addi
tional $237,500 revenue resulted from the growing 
and harvesting o f clams in these bays. Each year as 
much as $250,000 is spent in the shore-line areas 
between Lewes and Bethany Beach for fishing tackle, 
bait, and other small items associated with the sport. 
Boat rentals have been estim ated to  bring $96,000 per 
year. The Indian River is a  vital link to  the tremendous 
menhaden fishing industry in the mid-Atlantic states. 
In  1953 the U.S. Fisheries Statistics Report stated 
that Lewes, Delaware, was the nation’s leading fishing 
port poundwise with landings o f  about 363 million 
pounds, consisting almost entirely o f menhaden. This 
catch had a reported value o f  $4,117,000. Duck hunt
ing is also estimated to  contribute about $25,000 per 
season and muskrat trapping about $15,000. Despite 
the value of the  shell-fishing, fishing and hunting 
industries, the 1956 Delaware Report stated that 
“ there is little doubt tha t bathing and swimming 
is a primary interest in this drainage basin area.”  
They were referring to  the  areas o f  Rehoboth Beach, 
Lewes, Rehoboth Bay, Dewey Beach, Indian River 
Bay, and Bethany Beach.

The foregoing information led the Delaware W ater 
Pollution Commission in  1956 to  conclude that “ this 
entire basin must, o f necessity, be classified as an

unusually clean w ater area which has >s its major 
interests bathing, swimming, boating, sports fishing, 
commercial fishing, shellfish, wildlife, recreation, and 
seasonal real estate.”

20.2 Stream Studies

The Delaware State W ater Pollution Commission 
conducted many studies o f  the Indian R iverand Inlet 
Bay areas during 1952-55. Figure 20.2 shows th e  
drainage basin and the location o f the sampling points 
(described in Tabic 20.1).

The S tate o f Delaware W ater Pollution Commis
sion investigated the quality o f the Indian River (F ig. 
20.1), which extends from the Millsboro D am  to th e  
vicinity o f Oak O rchard, on July 1 and 28,1953.T h e  
results are shown in Tables 20.2 to  20.3. Fresh-w ater 
flow in the Indian River Basin was determined during 
two periods. May 1, 4, and 5, 1953, and May 5,1955. 
These results are shown in Table 20.4. One may note 
that in Tables 20.2 and 20.3 samplings were taken as 
near to  high tide as possible. Thus the increased volume 
o f dilution water from the bay might tend to  minimize 
the effects o f  pollution. It may also be noted that the 
water tem peratures were high—a fact which is not 
considered abnorm al since the Indian River Bay is 
broad and quite shallow. The high dissolved oxygen 
(although the upper reaches near the Millsboro Dam  
are relatively low) may indicate that little o r  no pollu
tion is present.

The reader should recognize the scarcity o f  meaning
ful analytical data on the sanitary characteristics o f  
the receiving stream . The evidence for pollution 
comes from instances of fish deaths ra therthan  direct 
stream analytical measurements. However, coliform 
bacteria counts have been run on many samples of the 
Indian River at the sampling points shown in Fig. 20.3. 
Typical da ta  on conforms at some o f these points 
collected as late as 1964 are shown in T able 20.5. 
These data  indicate that considerable attention 
should be given to  the  bacteriological quality o f the 
receiving water, since these are primarily recreational 
and fishing waters.

2 0 3  State Decision

The stream  data illustrate a lack of positive evidence 
on the effect o f  organic loading, especially from th e  
poultry plant. They d o  show bacterial contam ination
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Fig. 20.2 Delaware Water Pollu
tion Commission Survey of the 
Indian River-drainage basin.

in recreational, fishing, and shellfish-producing waters. 
The author had to  decide whether to recommend a 
complete stream survey to  determ ine the exact degree 
of treatment required for the poultry wastes. He 
decided against this survey for the following impor
tant reasons: ( 1 ) it would be costly and time-consuming 
with no apparent financial support available from the 
poultry processer o r the sta te ; (2) the state commis
sion had already decided that a high degree of treat
ment was required (and only this would be approved) 
in order to  protect the valuable resources o f  the 
receiving waters downstream.

20.4 Poultry-W aste Characteristics

During the norm al 8- to  11-hour working day at the 
poultry plant 9000 to  16,000 chickens weighing 3T 
pounds each are  processed every hour. The p rocesses 
and their associated wastes a re  summarized in Fig. 
20.4. A separate septic-tank sewage-disposal system 
serves the  225 plant employees. T he chickens are not 
fQJ£AdfeiL(a procedure o f  fattening before killing to  
produce m ore weight) at the plant and dry removal is 
practice 'dr'A lth'oucli the killing room  is separated 
from  the rest  o f  J h e  processing operation and blood



Table 20.1 Indian River basin sampling stations.

Description
Miles from 

Indian River 
inlet

Description
Miles from 

Indian River 
inlet

Assawoman Canal, Ocean View 5.50 Indian River 13.31
White Creek tributary. Ocean View 6.20 Pepper Creek 13.45
White Creek, Millville 6.34 Pepper Creek 13.50
Indian River 6.59 Iron Branch at railroad 13.52
Indian River 7.16 Vines Creek, Frankford 13.70
Lewes-Rehoboth Canal jetty 7.60 Indian River at Millsboro 14.10
Indian River 7.73 Iron Branch near Millsboro 14.40
Indian River, mouth of Island Creek 8.30 Vines Creek 14.65
Blackwater Creek 8.46 Vines Creek 14.70
Indian River 9.01 South tributary of Iron Branch 14.80
Stokely Cannery, Rehoboth Beach 9.40 South tributary of Iron Branch 14.82
Vines Creek 9.43 Lewes-Rehoboth Canal Bridge 14.86
Lewes-Rehoboth Bridge, Route 41 9.45 Vines Creek near Frankford 14.90
Love Creek 10.00 Vines Creek 14.95
Unity Branch ir. Fairmont 10.16 Shoals Branch at Betts Pond 15.20
Indian River 10.20 Famys Branch near Millsboro 15.50
Chapel Branch in Angola 10.24 Betts Pond at Route 113 15.70
Indian River 11.00 Vines Creek near Millsboro 15.90
Vines Creek 11.70 Roosevelt Inlet 16.59
Indian River 11.74 Cow Bridge Branch 17.62
Indian River 11.80 Stockley Branch 17.90
Pepper Creek 11.82 Wood Branch near Morris Millpond 18.75
Love Creek 11.95 Deep Branch near Morris Millpond 18.85
Swan Creek near Millsboro 12.10 Cow Bridge near Morris Millpond 19.60
Indian River 12.57 Wood Branch near Georgetown 20.07
Iron Branch near Millsboro 12.58 Wood Branch near Georgetown 21.40
Vines Creek, Frankford 13.30 Wood Branch, Georgetown 22.20

Table 20.2 Indian River water quality, Millsboro to Oak Orchard *

Sampling
station,

miles from inlet Time
Tempera
ture, *C

D.O.,
ppm

D.O. satur
ation, %

Salinity 
as NaCI, 

ppm
Depth,

ft

Millsboro Dam
(14.10) 1:00 p.m. 27.8 4.65 60.7 3,500
13.31 27.5 5.5 71.0 3,200
12.57 30.5 7.8 105.7 2,400
11.74 29.5 7.3 97.3 2,500
11.00 1:30 p.m. 30.5 7.35 101.8 4,500 5
10.20 >j.0 7.5 105.5 6,800
9.01 30.0 7.4 105.5 8,050
8.30 2:00 p.m. 30.0 8.3 131.0 16,300
8.55 31.0 8.6 137.0 16,450 2

11.80 31.5 8.65 139.5 16,450 1.5
7.73 30.0 8.7 136.6 16,700

•  High tide (from U.S. Geological Survey Table) 2 p.m. at Indian River inlet. Water throughout 
stretch being studied, quiescent before 130  p.m., choppy after.
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Table 203 Quality of water in the Indian River from Millsboro to Oak Orchard on 
July 28. 1953 (high tide).

Sampling 
station, miles 

from inlet
Time
(p.m.)

Tempera-
ture,**C

Air
tempera
ture, *C

D.O.,
ppm

D.O.
saturation,

<v

Salinity
asNaCI,

ppm

Millsboro Dam 
(14.10) 2:00 173 25.0 3.5 17.1 7.100
13.31 2:05 28.0 5.0 68.6 8.200
1237 2:10 30.0 11.8 170.0 9.000
11.74 2:20 30.0 83 123.0 11.800
11.00 2:28 30.0 7.9 118.0 12.200
1030 2:35 30.0 7.7 118.0 14300
9.01 2:45 29.5 7.7 120.0 18,200
8.30 2:55 30.0 7.6 124.0 20.000
7.73 3:04 28.5 8.3 134.0 21,400
7.16 3:12 28.0 26.0 8.5 138.0 23,000
6.59 3:22 27.5 8.5 139.0 28,000

is scooped out o f the killing-floor area and disposed _ 
of with the screenings, the film which collects on the 
walls is washed into the sewer at the end of each work
ing day. The featners, which constitute about 14 per 
cent of the rau chicken weight, are sold for rendering 
for about S16 per ton; the offal, making up 16 percent 
of the weight of the chicken, is sold for about $21 per 
ton. The processing waste-water is screened through

Table 20.4 Fresh-water volume within Indian River 
basin.

Station (miles 
from inlet)

Flow, mgd

May 1,4, and 5, 
1953

May 5,1955

11.95 10.25 4.04
10.24 7.2 2.80
10.16 13.0 4.03
12.10 6.20 3.58
14.10 111.1 39.40
14.40 3.54 1.55
14.80 3.02 1.60
11.82 1.59 1.63
13.45* 3.60
11.70 3.68
13.70 0.36
Total 159.37 60.60

* Upstream from 11.82 and no* added into total.

four Sweco vibrating screens which are clcaned daily 
with alkali (I pound/day) to  k e e p Jh e m . clean o f 
leathers

The Delaware W ater Pollution Commission carried 
out composite analysis o f  the poultry-plant effluent 
on July 21 through 24,1964. The results are shown in 
Table 20.6. The BOD averaged about 630 ppm with 
total nitrogen (mostly organic) o f  about 60 ppm  and 
a slightly alkaline pH (7-S). Suspended soltds'were 
about 200 to  606 ppm , mostly organic.

Although quite accurate water-flow records are 
kept at the poultry plant and indicate a consumption 
o f  aboufgQQ gallons per minutT?$0(%000 gafionsDer 
day o r an average o f  5 gallons p er bird), for additional 
Inform ation the plant effluent was weired and mea- 
sured every half-hour'during a  typical operatingdav

process wash water  may be achieved by closer control 
and using higher pressure nozzles. The flow rate, 

'  however, must be approved by th e  D epartm ent of 
Agriculture, which supeiViscs- cleaW ness-w ithin 
poultry-processing plants.

20.5 The Solution

Since the Indian River and  its receiving bays were 
already contam inated in the 1950s before the poultry 
plant began operations in 1957 and  since the poultry- 
plant waste was also found to  be  highly pollutions!
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Figure 203

(both from analysis and stream  observations), ade
quate treatm ent o f the waste was necessary. From 
Tables 20.6 and 20.7 the total BOD load was com 
puted to  be 2350 pounds—equivalent to  a population 
of 12,750 persons. The m ajor question was what type 
o f  treatm ent should be used to protect the best uses 
of the stream. Obviously, the major concern is bactcriaT 
contam ination, so that chlorination of the poultry- 
plant waste would be a minimum requirem ent. Chlo
rination in the presence of 2350 pounds o f BOD a nd 
the o ther suspended and floating m atter  ̂ normally 
found in poultry-plant effluents would be difficult 
Sird“tostly . Organic m atter reacts rapidly with chlo-

rine and the chlorine necessary would be o  pcctcd to 
cost well over 5250 per day. Therefore, more eco
nomical means to r removing a  major portion ol the 
organic m atter prior to  chlorination were dem anded.

A two-stage, oxidation-pond treatm ent system was 
ctiosen to  perform the  task  because of the fow con
struction and operai ion costs compared with other 
biological treatm ent systems. T he first stage consists 

"oTabaffled, Tiigh-rate' deep pond to  allow sediment- 
ation of heavy solids, flotation o f  grease or feathers 
which escape preliminary treatm ent by the screens, 
.and bacterial d eg ràd a tio n ó n h eó rg àn ic  mailer. This 
pond is 593 feet long, 109 feet wide, and 8'fcet deep;



Table 20.5 Selected data on coliforms at stations in 
Indian River.

Date Sampling
point*

Coliform
count,

MPN/100 ml
Salinity,

ppm

8/14/61 U6.6 790 14.500
7/2V62 QR9 430 23.600
7/29/63 VW7.3 430
7/25/62 W7.3 4.600 17,700
8/8/62 W7.3 2,400
8/21/62 W7.3 11.000 18,600
8/8/62 W7.3 2,400
7/15/64 T7.2 430
10/13/64 ST7.5

ST7.5
430

7/¿4/62 R7 430 21,600
6/21/61 S7 1,600
7/24/62 R7 930 22,500
7/15/64 R7.5 430

•See Fig. 20.3.

30 over-and-under baffles on 15-foot centers cover the 
middle 435 tccl. The second stage is a shallow photo- 
synthetic pond designed to  remove more organic 
matter and~ "convert inorganic phosphatcs~and 
ammonia nitrogen to  an algal'mass. It is635TccTIdng. 
of nonuniform width, and about 2 feet deep, covering 
an area of about 212,000 square feet. The effluent 
from this two-stage treatm ent is chlorinated before 
discharge into Swan C reek. Detailed drawings o fth is 
plant are shown in Fig. 2(X5. The area chosen for this 
two-stage treatm ent plant was predominantly sandy.

Four tests in the area confirmed that the soil was about
99.5 per cent inorganic m atter (stable at 900 * 0  and 
only about 5 to  6 per cent moisture.

A" rough cost estimate o f SR3,73R « «  fliurn t™ 
Townsends by the author on May 25. I96S (Table 
20.8) and some m inor revisions were made in the 
original plans on July 22, 1965. O n August 25.1965, 
G eorge and Lynch Construction Company signed a 
contract with Townsends, Inc., for construction o f 
the~ffcafmeht plant at a  cost o f S90.000 and a con
struction period of.ahout.45 days. Some photographs 
o f  the treatm ent plant during construction arc shown 
in~Fig- 20-6. The plant was officially inaugurated, on 
March 14, 1966, although operation actually began 
about January 1^1966.

20.6 Results

Some details o f the design and operation of the facility 
were presented in Poultry Meat (August 1966). In a 
letter dated January 30,1967, Mr. Donald J. Snyder, 
m anager o f the Dressed Poultry Division o iT ow n
sends, stated, “The system has been working very 
well and has never given us any tro u b le .. .and  we are 
happy to have anyone inspect the system if they 
should care to .”

Samples were collected and analyzed by the  Dela- 
warc" W ater Pollution Commission on April 7, June 
29, and December 6 , 1966,"and M arch 23,1967. These 
resiilts'are shown in Table 20.9.~From~These four samples it was apparent that the 
treatm ent facilities were operating satisfactorily at 
a  BOD loading o f about 1390 Ib/day. The loading on

Livers and
hesrtv—

1 _

Receiving station
Killing room
Ricking (scald)
Washing
Cleaning
Evisceration
Washing

Cooling, chilling, 
and packaging

Frozen and packaged I 
chickens and parts—— *

Hearts, livers, etc.

Wastes

—- Dirt 
" " O ffa l

—  Blood 

—-  Feathers
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—  Fat 

Digested and 
undigested foods 
Washings

Fig. 20.4 Flow sheet of poultry-processing plant.
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Table 20.6 Sanitary characteristic» of the poultry-plant efllucnt as reported by the 
Delaware State Water Pollution Commission.

Characteristic*
Date (July 1964)

21 21t 22 22 23 24

Sample no. 638 640 642 672 674 676
5-day BO D tt 425 1200 395 800 500 457
Chloride, ppm 64 74 37 55 45 24
COD f t 1710 3690 3250 1590 2700 2780
Total N 62.4 91.8 57.4 60.2 57.7 59.3
Organic N 56.3 80.2 54.3 54.3 53.2 55.7
NH,N 6.1 11.6 3.1 5.9 4.5 3.6
NO,-N 0076 0.018 0.09
Acidity 28 5 20
Total alkaline
(asCACO,) 48 73 39
pH 7.6 6.9 8.1 7.4
Total suspended

solids 360 606 254 204
Suspended volatile

solids 360 584 244 180
Suspended ash 0 22 10 24
Total solids 801
Total volatile solids 482
Total ash 319

•A ll results are given in milligrams/lifcr unless otherwise indicated.
'Piant washdown during sample collection on this day led to  unusual results.
" A n  additional plant effluent sample was composited and analyzed on 3/17/65 and found to  
contain 418 ppm o f BOD and 880 ppm o f COD.

the first basin is

(593 x  W 4 3 .5 6 0  -  1390/149 "  935 lb BO D /aCfC-

A t a daily waste-flow rate  o f  about 530,000 gallons 
the detention time in this first basin is 7.35 days:

593 ft x 109 ft X 8 ft X 7.5 11 hrs/day x 800 gal/min x 60 min/hr
This unusually high loading resulted in a  BOD  rcduc- 
t io n o f  about

31 87 x  100  = 72.5 per cent.

The second basin handled a  B O P  loading o f 385 
lb /d a y o r

385
212,000/43,560 “

and effected an addditional BOD _

87 ~  79 x  100^ 1 2J

when the algae are  not removed from the effluent and 

%1^ —  X 100 =  70 per cent

when the algae are  filtc rc d o u t o f  th e  final effluent. 
D etention time in the second basin averages about 6 
days. No attem pt is made to  remove aleae from the 
final effluent but the  effluent is withdrawn slightly 
below  the surface.

T he overall BOD reduction obtained during the 
first year o f operation (based upon only four samples) 
was about

313V~  26 x  1 0 0 »  ff.PCT.WQl385/4.87 =  79 lb /acre
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Table 20.7 Poultry-plant diluent flow on January 27, 
1965.*

Time Flow, gpm Time Flow, gpm

6:00 a.m. 645 12:30 p.m. 645
6:30 1190 1:00 645
7:00 800 1:30 645
7:30 1020 2:00 645
8:00 800 2:30 645
8:30 645 3:00 525
9:00 1190 3:30 380
9:30 800 4:00 352

10:00 1020 4:30 380
10:30 1020 5:00 408
11:00 645 5:30 380
12 noon 645 6:00 408

6:30 380

•Average rate was 674 gpm or 40.400 gal and chickens were 
processed on this day at the rate o f  8570 per hour, so that
40.440

S.5*0
4.7 eal'chicken w ere used.

when the algae were filtered from the final effluent and 

?-9 x  100 =  75 per cent

when the algae cells were left in the  final effluent. 
-Although scum removal in the first basin was fre
quently required in 1966. no  operating difficulties or 
nuisance resulted from an overall plant BOD loadingol - - _.

¡390/(1.49 + 4.87) =  1390/6.36
-  2191b B O D /acre/day.

The preliminary results point out some other inter
esting phenomena, for example, that the expected 
rtse in pH in the second pondw as coupled with a  cor
responding reduction in phosphates ¿hJ jc.pl¡form 
b3cteriar~Totar^oTiro7iTr counts in~the chlorinated 
¿ffluent approximate 10/100 tril~a~hd apparently meet 
current shellfish standards. Although it is too  early

Table 20.8 Rough cost estimate of waste-treatment 
system for poultry-processing plant.

Item* Cost per 
item, S

Pumps (2) 3.708
Installation and delivery of pipeline 500
Pipeline at $7.50/ft for 955.5 ft 7.180
Chlorinator (duplicate of existing one) 1.500
Excavation for two basins at 50.50/yd1 30.000
Cement of soil cement at S4.50/barreI 15.800
Wood at S200/mbf 10,000
Poured concrete at S25/yd’ 2.500
Steel at S0.20/lb 10,000
Concrete block at S0.50/unit 1.100
C.I. pipe and fittings 750
Chlorination shack 200
Flagstone 500

Total 83.738

•These figures do not include som e additional items which should  
be considered by the company such as

Fencing, especially for the no. I basin;
Ditching around basins to  prevent groundwater intrusion; 
Seeding of the birms to  prevent erosion;
Landscaping to improve the aesthetic appearance o f  the 
system.

to formulate any firm and final conclusions, one can 
observe That'elevated BOD loadings were handled in 
r  properly designed two-stage, oxidation-pond treat- 
m enrplant_systcm andproduced satisfactory operat- 
ing~reluTt?.
- C ontinued sampling o f the treatm ent plant facilities 
on M arch 29. June 14, and July 2671967,'yietded the 
resp ltrshp w irin~Table 20.10. Cxcdlent BOD reduc- 
tio ir COritinueS;~in~lhc range o f 85 to  90 per cen t. In 
addition, coliform bacteria counts a re  less than 10/100 
m lrw hich is acceptable for discharge into w ater used 
prim arily for shellfish cultivation.

T hisexam ple shows how a large poultry p lant dis
charging about half a  million gallons o f  w aste per

Fig. 20.5 Diagram of the two-stage, 
oxidation-pond treatment system 
designed for the poultry-processing 
plant.



Table 20.9

Characteristic
Influent pond no. 1 Effluent pond no. 1 Effluent pond no. 2

4/7/66 6/29/66 3/23/67 4/7/66 6/29/66 3/23/67 4/7/66 8/29/66 12/6/66 3/23/67
Physical

Color, units 380 175 220
Turbidity, units 110 60 55
Dissolved oxygen, mg/liter 3.84 0 5.18 2.5
Temperature, *C 21.5 24 25 7.0

Minerals
pH 6.4 6.4 6.9 6.8 6.7 6.8 7.4 8.7 7.0 7.1
Acidity (CaCO,), ppm 31 26 42 41 55 50 27 0 52 36
Alkalinity (CaCO,), ppm 38 32 16.4 135 143 155 138 8 144 153
Hardness (CaCO,), ppm 65 69 6%
Chloride (Cl), ppm 80 32 69 84 73 83

Nitrogen balance (mg/liter as N)
Total Kjcldahl N 93.3 54.3 42.5 15 31.7 33.3 17 22.9 30 28.0
Organic N 89.9 45.4 28 4.2 8.7 5.3 9.0 17.4 4.5 8.0
NH,-N 8.4 8.9 14.5 10.8 23 28.0 8.0 5.5 25.5 20.0
NO,-N 0.47 2.44 0.013 <0.02 0 0 <0.02 0 0 0
NO,-N 4.3 2.98 0.4 <2 0.1 0.24 0.38 0.4 0.5 0

Waste analyses
BOD, mg/liter 300 380 260 70 86 105 97(u)* 83(u) 65 70

24(f) 27(f)
COD, mg/liter 600 560 370 185 150 150 196 270(u) 130 120

190(f)
Total PO«, mg/liter 0.74 10 2.8 9.9 1.6 9.7 9.2
Ortho P 04, mg/liter 8.6 11.4 7.4
Methylene blue alkyl

benzene sulfonate 16 1.9 1.5
Solids balance

Settleable solids, mg/liter 1.2 2.0 0.6 <0.1 <0.1 <0,1 0.2 <0.1
Total suspended solids.
mg/liter 338 148 70 50 218 52 52
Volatile suspended solids.
mg/liter 326 140 64 50 208 52 52
Total solids, mg/liter 592 470 318 332 56.9 29.7 323
Total volatile solids, mg/liter 362 238 125 118 33.5 207 110

Bacteriological analysis 
Total conform/100 ml 2.3 X I0‘ 6 X 10* 0.2 X 10* 9 x  10* 5.4 x 10* 3 X 10»
Fecal coliform/100 ml 6 x  10* 1.2 x 10* 5 X 10* 1 x 10* 6 X 10» 1 X 10s
Fecal streptococci/100 ml 1.3 X 10* 2.0 X 10* 3.2 X 10s 4.5 X 10* 6.3 x 10* <1 X 10*

*Unfiltcrcd -  u: filtered ■ f.
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Fig. 20.6 Two views of oxidation basin no. 1: (a) down length, showing scum collection area in foreground and baffles in 
background; (b) on diagonal across basin in baffled area.

Table 20.10 Continued analyses of treatment plant.

Characteristic

3/29/67 6/14/67 10/31/67 7/26/67

Influent
Effluent 

basin 
no. 1

Effluent 
basin 
no. 2

Influent
Final

chlorinated
effluent

Influent
Final

chlorinated
effluent

Effluent
Final

chlorinated
effluent

pH 6.4 6.7 7.1 6.4 8.3 6.0 6.9 12 7.1
Acidity (CaCO,), ppm 29 66 35 30 5 36 34 32 35
Alkalinity (CaCO,), ppm 35 152 134 40 121 29 110 135 135
Hardness (CaCO,), ppm 49 72 73 130 180 93 86
Chloride (Cl), mg/iiter 98 84 84 149 124 160 135
Total Kjeldahl N 49.8 32 30.5 87.2 30.8 30.5
Oreanic nitrogen 49.8 5.0 10 74.0 7.3 106
NH,-N 0 27 20.5 23.6 21.2 13.2 23.5 19.9
NO.-N 0.042 0 0 1.1 0.41 0.39 0.10 0.120
NO,-N 6.8 0.43 0.14 50.0 6.40 4.3 1.3 OjOS
BOD, ppm 340 100 55 365 39 470 38 30
COD, ppm 420 125 90 280 160 560 n o
Total PO, 10 17 14 13.5 12.2 25 13 1 J
Settleable solids, ml/liter 2.5 1.0 <0.1 0.3 <0.1
Total suspended solids, ppm 292 68 72 220 110 274 80 54 68
Total solids, ppm 727 443 350 776 479 820 459 523 514
Color 395 180 195 115 115 86 79 40 95
Turbidity 162 62 54 21 36 115 40 16 40
Temperature, °C 27 27
Coliform bacteria, 100 ml <10 <10

day jo k e d  its pollution problem in a satisfactory 
ih ah n er.il was forced by circumstances to  provide 
the equkatent o f secondary tre a tm e h rb u td id  so at 
a cost Of less than $100,000 capital expense. Adequate 
screening; followed by two-stage oxidation utilizing

over-and-under contact baffles, and final chlorination  
gave^85 to  95 per cent BOD reduction. T h cco o p era- 
tive spirit exhibited by both the plant andI th e  regula
tory au thority, combined with som e engineering 
inhovatidnslrrdesignrresulted in success:
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20.7 An Example
The Growers and -Packers Cooperative (Gro-Pac), formed in 1936, wasoriginally located in North Colli nsTNew York. Its wastes were discharged to the North Collins Municipal SewageTreatrnentPlant. In February 196S the municipal treatment plant experienced operating difficulties due to an overload fronfthe planTbrhigh flows amfodors from the can- neryrAFthat tifneTthecannery’s wastcwasclassified as a~ readily oxid izable organic waste which could be biologically treated. Because of waste-related prob- lems witn the municipartrcaimfenrplant. Gro-Pac decided in 1966 to construct a new plant in Edc:», New York.afew miles north of North Collins. .The new facilitŷ was completed in 1967 antTits owners con- tracted with a local engineer to design an industrial waste treatment facility at their new. location.As arule, wastes were treated in the plant’s three-

pond lagoon system,.The treated wastes were then discharged into a drainage ditch, which finally discharged into Rythus Creek. During the 1967 packing season (a 10-wc k period), the following problems occurred:
1. There were olfensiye_odors coming from the polidsl2. There was the possibility, that. Rythus Creek’s wasTieinp polluted.3. There was over-production and excessivehydraulic loading. ” ~4. Dischargejnto the drainage ditch was visible.5. Maintenancê  of treatment facility was inadequate.
Because of these problems, the state health department issued a letter to Gro-Pac requesting that the problems be corrected before the 1968 packing

Fig. 20.7
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season began o r an operating perm it would not be 
issued.

T he composite wastes from this plant contained 
BOD in the range o f200-1000 ppm. C O D  in th e  range 
o r  500-2200 ppm. suspended solids in the range o f  4 8 - 
1200 ppmTand pH in the range o f 4.2 and 6.6.

Basis of Design

The decision for the design o f  the new treatm ent facil
ity waTbased on^V foU ow ing. constraints:

1. The waste produced was a readily-oxidizable 
organic waste.

2. A dequate'(but not abundant) land was available.
3 .  "No sew ersorm unicipal treatm ent facilities were 

located  in the immediate area.
4. Rythus Oreck,Jhe."receiving stream , was used 

mainly as irrigation water.
5. The plant operated each year during the pack

ing season (10 weeks) only.

It was decided after reviewing three previous 
studies by Nemerow Cl, 2, 3,1 to  use a three-pond 
system_ Df lagoon treatm ent, with over-and-under 
bafflerin the deepest o f the three ponds. After lagoon 
trea tm cnrth is waste was sprayed to irrigate a  rye
grass field. Under ideal conditions the sprayed 
effluent reached the creek only after percolating 
througlnht~so il substrata. In case of surface runoff 
only theTtfree-pond-lagooned effluent would reach 
the cfeck7~

The three studies t l ,  2,3] had shown that over-and- 
under baffles increased the BOD removal efficiencies 
of normally operated Jagoons. This waste-treatm ent 
facility as designed and built is shown in Figs. 20.7, 
20.8, and 20.9.

Essentially these three ponds acted as.high-rate 
oxidation basins. The ponds were designed to  operate 
at 8 ,4 , and 2 foot depths,' respectively. Pond 1 was ex
pected to operate as anaerobic jn  its lower levels and 
aerobic near The surface'.'The products o f  anaerobic 
decompbsifion frdrn the settled solidTwere expected 
to~cfiTfus~e from the bottom to  thè higher levels; where 
ffibrebxygMfwouId be available. T he over-and-under 
baffle system (33,000 feet1 o f  surface area) was used to 
enhance ̂ Bacterial, protozoal, and slime growth. The 
baffles served both io^ffec t com plete mixing and to 
Increase the contact between bacterial growth and

organic matter. The detention tim e was short enough 
(8  days)To prevent complete anaerob iosis"

Pond 2 was'sKallovver and since its effluent would 
be o f  higher quality and clarity m ure oxygen could be 
’suppliednnheoxygeifdcficient waste by algal growth 
and surface reaeratidhT Howevcr, the detention time 
n flh is  pond was also short (4 days).to ensure an ade- 
quaTc~oxyj>cn balance. Some residual solids were ex- 
pected to  sctllc-out-iu-this pondalso .
'  In Pond 3 no settled solids were expected. The 
major emphasis was placed upon algal production in 
order to  supply sufficicnt bxygebffirfinal oxidation 
Di m e  remaining dccomposible products. The deten- 
tiort time In this ponlfw as designed to provide 6 days 
under which aerobic conditions should have been suf- 
ficienrlbT rather "cbmplete (80-90 per cent) BOD re- 
ductiohTThis highly treated waste would then be 
sprayed on a  rye-grass field and tile-underdrain sys- 
temr'WhicTTwould finally reach Rythus Creek. This 
'additlonalphase o f  treatm ent (spray irrigation) would 
produce's! highly polished and clarified effluent which 
would minimize its impact on Rythus Creek.

A total detention tim e in the system o f 18 days was 
estimated if  the bottom s and sides o f  the ponds were 
SeaTed TvItirbitumastic or clay and if the ponds were 
constructed and operated as designed.

Thefirstpacki ng season for the new treatm ent facil
ity was in 1968 lasting for a  period o f  10.5 weeks. Prior 
to  this, the following modifications tvere madr.

1. An over-and-under baffle system covering 33,000 
ft* oi surface area was used.

2. 'Pond 3 was enlarged to double its original sjze.
3. The sprayTrrlgation area was regained and re

planted with rye grass.
4. Several banks o f  distribution pipes were added 

To the spray-irrigation system.
5. A~colIection w eir and effluent sum p were con

structed for Pond 3.

T heJfltal cost o f  the treatm ent facility including the 
above modifications was $55,000.

Sampling

Samples o f the raw w aste and three-pond effluents 
were collected as soon as they becam e available, as 
were upstream and downstream samples o f Rythus 
Creek—a potential receiving stream  for drainage
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Table 20.11 1968 packing-season average analytical results of waste-treatment system

BOD COD Normal Suspended solids

Sample location (ppm)
(per cent 
reduction) (ppm)

(percent
reduction)

pH
range (ppm)

(percent
reduction)

Raw waste 429 0 1004 0 4.2-6.6 304 0
Pond 1 c/fluent 276 35.7 191 81 4.5-6.3 48 84J
Pond 2 effluent 201 53.2 343 65.8 5.2-69 47 85
Pond 3 effluent
Rythus Creek: When flowing

135 68.7 127 112 5.4-7.0 69 77.3

upstream 3.4 — 7.6 — S.6-7.9 7 —
When flowing downstream ? 8 — 14.1 5.S-8.4 13 —

from the spray-irrigation land. Samples were analyzed 
for BOD, COD, pH , and suspended solids.

Analytical Results

Although the results varied during each packing 
season as well as from year to  year, the overall average 
results are shown in Tables 20.11-20.15.

Operational Problems and Corrective Measures

During the first year o f  operation (1968 packing 
season) a few o f the over-and-under baffles in Pond I 
did not remain in position; they floated to  the surface 
and tilted on their sides, which resulted in an in
efficient flow distribution throughout Pond 1. In 
addition, the stilling basin approach to the effluent 
weir o f Pond 1 leaked on the sides all the way to  the 
bottom, allowing bottom  anaerobic sludge to escape 
through the weir stops into the remaining two ponds. 
In addition, apparently the last baffle was placed too 
close to  the effluent weir and, under existing circum
stances, did not provide sufficient settling prior to 
weir discharge.

Since som e o f the oxygen-deficient m atter was 
scoured from the bottom  o f Pond 1 at times, faint 
odors o f hydrogen sulfide existed near the pond’s 
banks. The following steps were immediately taken to 
correct the situation: 1

1. The effluent weir stilling basin was filled and 
sealed with clay so tha t all the effluent from 
Pond 1 was discharged only over the surface of 
the weir.

2. An attem pt was made to  “ right”  those baffles 
which had erupted from their soil anchor.

While the first remedial m easure was successful, the 
floating-baffle problem was not corrected until the 
1969 packing season. Although som e baffles were 
placed back in their original vertical position and 
weighted with concrete filled cans, this task was not 
completed until the ponds could be emptied and the 
baffles placed in concrete supports during the summer 
o f 1969.

Because o f an unanticipated scouring o f the bottom 
o f Pond 1, other remedial measures were taken to  pre
vent odors from reaching the objectionable o r nui
sance level. These measures included the following:

1. Feeding compressed a ir  into the screened in
fluent pumped to  Pond 1.

2. Adding NaNO, (100 # /d ay ) to  the raw screened 
waste prior to  pum ping it to  Pond 1.

3. Recirculating (by m eans o f  a small pump) some 
o f the contents o f Pond 3 back into Pond 1.

Even though the por ds were all black and extremely 
low in dissolved oxygen, odors and  hence nuisance 
conditions were averted during the first packing 
season (1968) by applying the above-mentioned 
measures.

As corrections were m ade in Pond 1, the com
pressed air being fed to  the raw-waste-screen cham ber 
and the recirculation o f  Pond 3 contents to  Pond 1 
were discontinued in 1969 w ith no  apparent delete
rious effects on the efficiency o f  the treatm ent system. 
However the feeding o f sodium  nitrate was continued
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Table 20.12 1969 packing-season average analytical results of waste-treatment system

Sample location

BOD Normal
pH

range

s s

(ppm)
(percent
reduction) (ppm)

(per cent 
reduction)

Raw waste 312 0 4.4-S.6 310 0
Pond 1 effluent 197 37.5 6.1-6.3 362
Pond 2 effluent 130 63.5 6.2-6.5 200 35.5
Pond 3 effluent 84 74 6.S-6.6 120 61
Rythus Creek When

flowing upstream — — — — —

When flowing downstream — — — — —

Table 20.13 1970 packing-season average analytical 
results of waste-treatment system

BOD Normal

Sample location (ppm)
(per cent 
reduction)

pH
range

Raw waste 470 0 4.8-7.2
Pond 1 effluent 176 63 6.S-7.2
Pond 2 effluent 121 75 6.9-7.3
Pond 3 effluent 70 85 6.9-7.9
Rythus Creek When 

flowing upstream _
When flowing 

downstream — — —

since analyses indicated apossibledeficiency of nitrogen in the raw waste.Residents in the area were canvassed periodically during the canning season to discover whether they had encountered objectionable odors. None were noted in 1969; however, no data on the odors were available in 1970-71. Slight odors could be detected periodically if one stood on the dike between Pond 1 and Pond 2. These odors were laterfound to be caused by sulfur in the water supply and the sulfur bacteria converting the sulfur to hydrogen sulfide. Those odors were present only under ideal wind and waste-loading conditions and almost vanished as one moved away from the treatment area. There were no odors present

Table 20.14 1971 packing-season average analytical results of waste-treatment system

Sample location

BOD SS
Normal 

pH rangeI ppm)
(per cent 
reduction) (ppm)

(per rent 
reduction)

Raw waste 615 0 454 0 5.1-6.8
Pond 1 effluent 274 555 126 50 6.0-7.2
Pond 2 effluent 209 66 66 86 6.8-7.4
Pond 3 effluent 160 75 70 85 6.8-7.5
Rythus Creek: When

flowing upstream — — — - —

When flowing downstream — — — — —



AN EXAMPLE

Table 20.15 BOD and efficiency over the period 1968-71

Packing season

1968 1969 1970 1971

BOD BOD BOD BOD

Sample location (ppm)
(per cent 

reduction) (ppm)
(percent
reduction) (ppm)

(per cent 
reduction) (ppm)

(per cent 
reduction)

Raw waste 429 0 312 0 470 0 615 0

Pond I effluent 276 35.7 197 37.5 176 63 274 55.5

Pond 2 effluent 201 53.2 130 63.5 121 75 209 66

Pond 3 effluent 135 68.7 84 74 70 85 160 75

at any time in the spray irrigation field area. Some 
Odors, however, did exist near a truck used to  load 
-and haul away the leaves' and beanlnips'screened out 
of the waste. A fter bringing this to  the attention o f the 
cannery owners, the situation was promptly corrected 
by emptying the truck 'more often and washing it 
thoroughly between loadings.

Gro-Pac personnel were extremely cooperative 
during the entire period of operation. They assisted 
in sample collection, made the necessary structural 
corrections to Pond 1, and cooperated fully in oper
ating the ponds at their proper levels, and in changing 
waste-treatment operating procedures immediately 
as instructed.

Results of Treatment

Tne waste-treatm ent,system , a three-stage lagoon 
system of three vary ing depth basins, effected re
movals 'ofl58-85 per cent BOD and 60-85 per cent 
suspended solids o ver a four-year operational period 
(1968-1971). This reduction was ample to  (1) prevent 
nOisances and (2) to  allow for" final disposal o f  the 
effluent by spray_irrigation with ho 'so il clogging, 
ponding, odors, o r  contamination o f receiving 
w aters. The first pond accomplished the most o f  the 
reduction of contam inants as expected. The last pond 
contained dissolved oxygen, an ejevated pH , some 
algal growth, and low suspended solids. Raw-waste 
BOD, COD, and suspended—solids 'w ere about

450, 1000, and 300 ppm , respectively, and were 
"reduced by the series pond treatm ent to values o f  an- 
-proximately 110, 127, and 70 ppm , respectively.

Flow Measurement

Because of the erratic pattern  o f discharge o f raw 
waste from the cannery and because of the resulting 
discontinuous discharges from each pond, accurate 
flow measurements during the average 10-week pack
ing season were not available.

However, the raw-waste pum p rated at 400 gpm 
was operated approximately 50 per cent o f the time 
for 18 h of the day. This amounted to  a daily- 
hydraulic loading of 216,000 gallons per day.

At four times during the 1968 packing season, the 
flow leaving Pond I was measured during the 18 
hours o f  operation; this measurement averaged about 
175 gpm. This was in good agreement with the esti
mated raw-waste flow if  one assumes a 12 per cent 
loss in Pond 1 due to  evaporation and exfiltration.

T h e jo ta l waste load was thereforc computed on 
this flow basis'(072l6 mgd). This load would be 450 
ppm B O D  x 8.34 x 0.216 mgd or 810 pounds of BOD 
peVday on the three pond system. Since the three- 
pond area contains 3.1 acres, the unit loading on this 
entire lagoon system is 260 pounds of BOD per acre 
per day.

' In  comparison .with loadings applied to  domestic- 
sewagc-lagoon systems o f 20-50 pounds of BOD per
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acre per day, these were roughly 10 times as high. 
Three reasons for the relatively acceptable efficiency 
at the elevated loadings' are proposed: ( l)  a  readily 
oxidizable wastewater; (2) a properly designed three- 
stage-IagobiT system and (3) the use o f baffles to  
obtauTadditionaf biological growth surface area.

Conclusions

The following conclusions were reached from this case 
treatm ent:

1. A  three-stage biological-oxidation-pond system 
was used to- successfuIly~tTeat~ bean-cannery

-w aste durThg~sKorTpaclcrng seasons:
2. N o perm anent nuisances were created in the area 

surrounding the~plah t. Tem porary odorous 
conditions were corrected by N aN O , feeding 
and  aeration o f the lagoon influent in the raw- 
pum p wet-well cham ber.

3. Efficient operation of this plant was greatly 
hampered in the earlier stages by"construction 
and structuraHailures.

4. After all the struct ural problems were corrected, 
the plant operated at a considerably higheref- 
ficiency—an increase from 68 per cent to  85 
per cent BOD reduction.

5. The three-pond system w ith . over-and-under
baffles in the first pond effected seasonal aver- 
age BOD, COD, and suspended solids removals 
o f  78, 87.3, and 77 peTccnt, respectiveiyjj'hc 
estim ated BOD loading  was 260 pounds per 

•_acre per d ay ,------ ~  ~
6. T he pond-system-treated effiuent-was success

fully>pray irrigated on a rye-grass field without 
nuisances such as odors, ponding, or contami- 
nation o f  the potential receiving streams. The 
irrigation-field'loadings wercTT.OOO gallons per 
acre per day over the3_acre field .anili BOD load 
o f  67 pounds per acre per  day was applied. These 
values are well within acceptable hydraulic loads 
and BOD loading did not seem tq^be the critical 
design factor.
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Questions for Problem 1
1. When is it necessary from a technical standpoint to com

pletely treat an industrial waste prior to discharge into a 
stream?

2. What does this particular problem in waste treatment 
entail?

3. Why was this wastewater so difficult to treat?
4. Why was it important to  remove such a high percentage 

of the organic matter?
5. Why wasn’t a river study carried out?
6. Describe the unique treatment system used to obtain our 

objectives in this case.
7. What was the major limiting constraint placed by the 

industry on waste treatment in this case?
8. What combination o f factors allowed the author to 

comply with this constraint and still obtain the treat
ment required?

Questions for Problem 2

1. What is the major difference in background factors in 
this problem from the first one in this chapter?

2. What is the major difference in technical character of 
this waste from the first waste?

3. What is the purpose of the baffling in the oxidation 
ponds in both problems?

4. What combination o f conditions led to  the solution 
selected by the author to this problem?

5. What are the purposes of the relatively deep first basin 
and shallow third basin?

6. What is necessary for final disposal of treated indus
trial wastewater onto the land?

4
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3- AQUACULTURE SYSTEMS

The effluent from baffled biological basins may not 

be suitable for discharge into a water supply requiring high quali

ty characteristics. Primary treated sewage effluents also may not 

be satisfactory for final discharge, however conventional secondary 

treatment may bt too costly for certain situations. In addition, 

protein matter is becoming increasingly costly and scarce, especially 

in Developing Nations experiencing too rapid population growths.

To counteract these problems, I have devised a potentially 

cost-effective, environmentally protective, food conserving treat

ment process. It consists of following primary settling or inter

mediate-type biological treatment with an aquaculture basin system.

The system will be in two stages, the first to promote the growth 

of algae and small crustaceans, and the second to support the pro- 

pogation of fast-growing food-fish (probably Tilapia). The fish 

will be harvested periodically and either steam-stripped of their 

protein to serve as animal food or sold directly to fish markets 

for eventual human consumption. The systme will be most suited 

for tropical and semi-tropical climates preferably with average 

or subaverage rainfall. The effluent now devoid or mineral nutrients, 

such as nitrogen and phosphorous, and reasonably low in BOD, 

suspended solids, and other potential contaminants, can be re

used for secondary industrial and municipal purposes - such as 

watering parks and golf courses, cleaning public streets,

J



fighting fires, industrial and municipal cooling waters, power 

cooling waters, toilet flushing, and many other uses except 

public drinking water.

An illustrative diagram of one potential use of the 

system is shown in Figure 1. This treatment depends only upon 

natural gravity flow of wastewater and natural sunlight for energy. 

Oxygen for fish life will be supplied by natural surface aeration 

and that released by the algae coming directly from the algae pond. 

Therefore, power costs for pumping wastewater, supplying oxygen, 

and for mixing wastewater have been eliminated or minimized.

Detention times, and hence size of the treatment 

units are expected to be considerably longer and larger than 

those of conventional secondary treatment systems. However, 

for relatively smaller municipalities and industrial plants, 

the land area required should not be excessive. Further, since there 

is no effluent from this system (or only a portion of the the 

effluent wasted), the environmental impact is far less (and almost 

nihil) than even a conventional tertiary treatment system.

The success of this system depends upon establishing 

the proper combination of environmental factors to support bacteria 

algae, crustracean, and fish food growth. Similar, but not exact, 

systems are already in experimental use in India and even in the 

United States. The precise design criteria for our system will be 

evolved after more complete pilot plant research is concluded.
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ENVIRONMENTAL!# BALANCED INDUSTRIAL COMPLEXES

BX

* Nelson Leonard Nemerow 

2 Avijit Dasgupta

INTRODUCTION

Although the real measurable cost of industrial 
environmental pollution control remains relatively small 
when compared to total production or value added costs, it 
can be considered a significant amount when considered by 
itself. In fact, it may be enough to influence management of 
an industry to produce or discontinue the manufacture of 
specific consumer goods. While we as environmental engineers 
are usually not involved in that decision, our goal should 
be to reduce treatment costs to a minimum while protecting 
the environment to a maximum.

Environmentally Balanced Industrial Complexes (EBIC) 
are simply a selective collection of compatable industrial 
plants located together in a complex so as to minimize envi
ronmental impact as well as industrial production costs. 
These objectives are accomplished by utilizing the waste 
materials of one plant as the raw material for another with

* Research Professor, Univ. of Miami, Coral Gables, FI.33124 
2 Graduate Research Asst. " "
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a minimum of transportation, storage, and raw material pre
paration costs. When the same industry neither treats its 
wastes, imports, stores, or pre-treats its raw materials, 
its overall production costs must be reduced significantly.

In conventional industrial solutions to waste prob
lems, industry uses separate treatment plant units such as 
physical, chemical, and biological systems. These add pro
duction costs onto already highly competetive manufacturing 
problems. These costs are also easily identified and, even 
if relatively small when compared to other production costs, 
strenuosly opposed or objected to by industry. On the other 
hand, reuse costs, if any, in an environmentally balanced 
industrial complex, will be difficult to identify and more 
easily absorbed into reasonable production costs.

Large, water-consuming, and waste-producing indus
trial plants are ideally suited for location in such indus
trial complexes. Not only are their wastes hazardous to our 
fragile environment, but they are also amenable to reuse by 
close association with satellite industrial plants using 
wastes and producing raw materials for others within the 
complex. Examples of such major industries are steel mills, 
fertilizer plants, pulp and paper mills, and tanneries.

These complexes are not without their own problems, 
or at least some unknowns which may determine their accep
tability. For example, will it be politically and socially

-2-
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feasible* and practical to encourage several specific indus
tries of specific production capacity to locate in one com
plex at a specific site ? Will contaminants build up in №.

recirculated and reused wastewaters to a degree which will 
interfere with production ? Or will these contaminants be 
removed in the manufactured products and cause product qua
lity rejections ? How will fluctuations in product demand 
in the external market affect production in the complex ?
Will special temporary storage facilities be necessary ?
Will malfunctioning of equipment in the production of one 
product affect the other components within the complex ?
These and other answers need verification before conti
nuing promotion of the complexes.

At this time we will propose and describe preliminary 
concepts of four typical complexes centered about the follo
wing four major industries * 1 ) fertilizer, 2) steel.mill,
3) pulp and paper, *0 tannery. Some of the same auxiliary 
industrial plants will be located in several complexes. We 
deem this necessary because many major industrial plant 
wastes are somewhat similar in nature.

1. FERTILIZER PLANT COMPLEX

As the world population increases rapidly from its 
already high level the demand for more food and hence greater 
production of agricultural products is also spiralling.
Increased fertilizer use is inevitable as the major means



of providing the extra food. Phosphatic rocks, largely found 
in United States and predominantly in Florida, provide the 
basic starting material for phosphoric acid, P2°5 * Ammo
nium phosphate fertilizer for commercial use. In the usual 
sulfuric acid process for dissolving the rock, a gypsum
like sludge is wasted as a by-product and some sulfur dioxide 
and fluorine are driven off in the gases evoloved at the high 
reaction temperatures. Both gypsum sludges and sulfur dioxide 
fluorine effluents are troublesome wastes to dispose of in 
our environment. Massive quantities of gypsum, relatively 
impure, result from the production of F2°5 fertilizer ( in 
ratios of 5*1 )• These defy usual waste treatment processes.
Fluorine in the gas as hydrofluoric acid is present in con
centrations varying from 1 to 10 percent which is too low
for commercial use without further treatment. This may be
both costly and extensive. Location of such a fertilizer
plant in an industrial complex with other plaints able to
utilize these wastes as raw materials in the manufacture of
new products is a feasible solution to the environmental
problem. One such complex is presented in Figure -1.

2. STEEL MILL COMPLEX

Steel mills are actually five separate industrial 
plants in one consisting of 1) Coke Plant 2) Iron Ore Reduc
tion Plant 3) Steel Production k ) Hot Rolling Mill and 
5) Cold Rolling Mill. Predominant wastes originate from the
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coke and steel plants, although certain dusts, slag, and iron 
also come from the other plants. Troublesome waste products 
include ammonia, Cyanide, phenol, heat, and acidic ferrous 
sulphate or chloride pickle liquor. Steel mills also use huge 
volumes of water - mostly for cooling and quenching and pro
duce like volumes of air, water and solid contaminants.
They have developed a world-wide reputation as one of the 
most polluting industries existing in modern times. They 
require so much land area and employ so many people that 
their location in a separate industrial complex would be a 
natural development. Fertilizer and building material plants 
are likely candidates for auxiliary industries for a steel 
mill complex. Such a complex is proposed and presented in 
Figure 2.
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3. PULP AND PAPER MILL COMPLEX

The products of pulp and paper mills, the fifth 
largest in the U.S. economy are consumed at the annual rate 
of about 400 pounds per person. The pulping of the wood and 
the formation of the paperproduct produce wastes containing 
considerable quantities of sulfates, fine pulp solids, blea
ching chemicals, mercaptans, sodium sulfides, carbonates 
and hydroxides, sizing casein, clay, ink, dyes, waxes, grease, 
oils, and other small fibers. The overall wastes can be high 
or low in pH, and certain high color, suspended, colloidal, 
as well as dissolved solids and inorganic filters. Because 
of its high water consumption and wastewater discharge of 20.OCO 
to 60,000 gallons per ton of product, the wastes contain 
large total quantities of organic, oxygen-demanding matter.
The high water use and wastewater production usually preclude 
the possibility of joint treatment with municipal sewage.
These wastes also create considerable environmental impacts 
because of their concentrated loads of air, water, and land 
pollutants. The siting of new pulp and paper mills today 
has become a major endeavor. They must be located near vast 
quantities of relatively clean water as well as receiving 
water resources, downwind and at a distance from residential 
habitation (because of common air poll-jtants such as S02 

and mercaptans),usually on a rail line and near major high- . 
ways for shipping, and near adequate land area for waste 
treatment and sludge disposal. Such sites are also difficult
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to find. Por these and other reasons previously given we 
recommend consideration of a pulp and paper mill complex with 
little or no adverse environmental effect. The following 
Figure 3 describes one possible complex centered about an 
averager-sized paper mill producing 1000 tons of paper pro
duct per day.

In the first publication (1, 1977) a balanced indus
trial complex centered - out a pulp and paper mill was pre
sented. The preliminary mass balance was given in this paper 
and is aioo produced here as Fig.3 for additional clarifi
cation. Eight separate industrial plants were included as 
part of this complex; five of which would produce products 
to be used within the complex.

Timber is brought into the complex to the pulp mill (l) 
where it is converted into pulp for use by the paper mill (2). 
Major wastes from (1) are bark which is burned subsequently 
in the steam plant and sulfate waste liquor which is used in 
three- internal complex plants; road binder (3), vanillan ( b ) ,  

and sulfate concentrating (8). Products from (3)» (^) can be 
sold locally or internationally while those from (8) are 
reused in the complex by (1 ) or by the hardboard manufactu
ring plant (7). Fine paper product from (2) can be sold in 
the world market. Wastes from (2) include heat, fillers, and 
fines which can be used internally in the groundwood pulp 
mill (5 ) which also uses a percentage of used newspaper stock.

J
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The pulp product from (5) will he used partially in the 
complex by (1 ) and sold externally as paperboard. The plant 
(5 ) produces waste suspended solids which are used internally 
by the wrapping paper plant (6) and (7). The product of (6) 
and (7) can be sold regionally. Thus» this industrial complex 
produces six products for external sale and for internal use 
while minimizing or eliminating entirely wastes to the envi
ronment .

4. TANNERY COMPLEX

Tannery wastes from upper sole» chrome tanning mills 
contribute to a significant pollution problem in the United 
States. The wastes are hot» highly alkaline, odouious, highly 
colored, and contain elevated quantities of dissolved orga
nic matter, B.O.D., total suspended solids, lime, sulfides 
and chromium. The treatment of such wastes has been diffi
cult because of the conflicting pollutional parameters of 
pH, organic matter, and potential toxic compounds. Most 
successful treatment plants utilize some form of biological 
treatment to reduce the oxygen demand on receiving wastes. 
This necessitates the use of well-designed and operated 
preliminary treatir- nts to ensure safe and efficient biodegra
dation. High sludge quantities result from these treatments. 
Therefore, properly designed and operated tannery waste 
treatment systems may be costly to build and operate; while 
the lack of these facilities will cause excessive stream
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pollution. Placing the tannery in an environmentally optimi
zed industrial complex eliminates both of these negatives.
A detailed study of this type of complex is given in Section 
5 which follows.

5. THE SLAUGHTERHOUSE-TANNERY-RENDERING COMPLEX

The author has presented two formal papers at techni
cal meetings on the subject (1 , 1977 and 3 » 1980) and a 
Report (4, 1980) representing a first attempt at providing 
a complete mass balance of reference-validated inputs and 
outputs of plants within an industrial complex. The fulcrum 
industrial plant of this complex is a tannery. Supporting 
industries include slaughterhouse and rendering plants. The 
three-industry complex is also expanded to consist of an 
animal grazing and feedlot facility as well as a residential 
area for homes of all personnel working in the complex. As 
the complex is expanded to include the feedlot and residences 
and biogas and power plant services the complex becomes 
more self sustaining. Outside service requirements are mini
mized by the expansion. All power is generated within the 
complex - in the expanded third stage version. Excess products 
of leather, meat, meal, soap, and even electricity are sold 
to consumers outside the complex. Chemicals, water, cattle, 
and animal feed are imported to the complex. Wastewater, 
blood and bone meal, hide and leather trimmings, cattledung, 
residential solid wastes are recovered and reused within

Á



RAW MATERIAL REQUIRED FROM 
OUTSIDE THE COMPLEX

MANUFACTURED PRODUCTS FOR
OUTSIDE SALE

Material Amount Material Amount

1 . Fresh Makeup 
water 97,599 gal/d

2. Elect. Power 45,432 KWH/d
3* Cattle 900/d

854,100 д а к /d
4. Chemioals 495 0/d Na2s 

396О Н/d Ca(OH)
1500 #/d н 2б о^
2475 gal/d kerosene 
I98O #/d oil or wax 
2 4 7 5  # / d  C r 2 ( S 0 ^ ) 3  

4208 #/d NaCl

1 . Meat products 513.341 №

2 . Tanned leather 36,000 sq.ft./d
З. Blood meal 4092 #/d
4. Tallow 79,740 £/d
5. Bone meal 70,776 #/d
6. Tanned hide 

trimmings,
1802 #/dshavings etc.

TABLE - 1 External Raw Materials and Manufactured Products in Three Industry 
Complex ( STAGE - 1 )





(internally) the expanded complex. The complex can he cons
tructed as shown in the first stage» second stage, or fully 
expanded to the third stage. Criteria for decision will he 
based upon area requirements and individual, local objec
tives.

STAGE 1

This is the first of the three stage Industrial 
Complex which is balanced internally so that little or no 
adverse environmental impact results from arçy of the indus
trial plant’s productive activities. Each stage représents 
a totally balanced and individual industrial complex.

The first stage consists of a three industry plant 
complex comprising 1 ) a slaughterhouse 2 ) a tannery and 
3) a rendering plant. A schematical drawing of the complex 
is given in the following Figure 4:, which includes inputs 
and outputs from each industrial plant. External raw mate
rials and manufactured products for external sale are given 
in Table-i.

STAGE 2

The second of the three stage industrial complex 
is also balanced internally so that little or no adverse 
environmental impact results from any of the industrial 
plants* plante productive activities. It differs from the

I

first stage in that it provides a more complete and self



RAW MATERIAL REQUIRED PROM 
OUTSIDE THE COMPLEX

MANUFACTURED PRODUCTS FOR
OUTSIDE SALE

Material Amount Material Amount

1. Fresh Makeup
2,927,599 gal/d

1. Meat products 513,341 »/d
water

2. Tanned leather 36,000 sq.ft./d55.564 KWH/d2. Elect. Power
3* Tanned hide

900/d (150 days3 . Calves trimmings, 
shavings etc. 1802 #/dprior to production) 

540,000 #/d
79.740 #/d4. Tallow

4. Chemicals 495 #/d Na2S 
3960 #/d Ca(0H)2 5* Solid Waste 

(Municipal
1500 #/d H2S0b refuse and

4,259 #/d dry wt.24?5 gal/d kerosene sludge)
1980 #/d oil or wax 6. Animal Dung 3,760,000 #/d (wet)
2475 #/d Cr2(S04 )3 or
4208 #/d NaCl 
7 #/d Cl2

972,000 #/d (dry)

5> Cattlefeed 2,625,000 #/d

TABLE - 2 External Raw Materials and Manufactured Products in Three Industry



Power tolas kwh/g  

Woter i30,ooogal/cf domestic supply_______
MUNICIPAL RESIDENCES 
tan persons, *i acres 
304 residences
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for Irrigation 
■ 4S00 gol/d
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. . 1
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Sludae
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Solid Waste 4i 4i # X f
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RAW MATERIAL REQUIRED FROM MANUFACTURED PRODUCTS FOR
OUTSIDE THE COMPLEX OUTSIDE SALE

Material Amount Material Amount

1. Fresh Makeup
2.927,599 gal/d

1. Meat products 513.3 W  #/4water
1A. Well water 2* Tanned leather 36,000 eq.ft./d

(one time only) 12 MOD 3 . Tallow 79.740 #/d
2, Calves 900/d (150 days) 540,000 # /d 4. Energy 694,710 KWH/d

3. Chemicals 495 f t /d Na2S
3960 #/d Ca(0H)2
1500 #/d h 2so^
2475 gal/d kerosene 
I98O Н/d oil or wax 
2475 # /d  Cr2(S0^)^
4208 # /d  NaCl 
7 H/d Cl2

4. Cattlefeed 2.625#000 t i /d

TABLE - 3 External Raw Materials and Manufactured Products in Three Industry 
Complex ( STAGE - 3 )
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sufficient complex. It also provides more reuse potential 
for the three industrial effluents than the first stage. In 
addition, it provides living space in the complex for employ 
ees of the industrial plants and feedlot and grazing area 
for raising the animals to the required weight. Whenever 
feasible the second stage complex is recommended in prefe
rence to the first stage. Mass balance of the second complex 
are given in Figure 5. External raw materials and manufac
tured products for external sale are given in Table-2 .

STAGE 3

This is the third of three stage industrial complex. 
It enlarges the smaller complex and is more balanced inter
nally so that little or no adverse environmental impact 
results from any of the industrial plants* productive acti
vities. Agriculture and municipal residence services are 
provided in this complex. Residential solid wastes from 
both industrial and municipal facilities are fermented to 
methane gas which is used subsequently to produce electrical 
energy for use in the complex. Waste sludge from the fermen
ter is incinerated to produce additional electrical energy 
for use in the complex. The schematic arrangement of the 
third phase of the complex is shown along with the mass 
balances of each unit in Figure-6. External raw materials 
and manufactured products for external sale are given in 
Table 3 .



GENERAL DISCUSSION
Tknee Indust̂ i Op«*̂ Vex (fÿs-4,5,6]

As we proceed with the^e «npltHt by adding stages^ some
apparent potential problems arise. For example, when we add 
stage 2 to the complex, we compute that a cattle grazing and 
feedlot area of 620 acres is required for the 13 5tOOO cattle. 
This vast acreage may be difficult to obtain. In addition, 
135^ tons per day of feed must be supplied from internal 
and external sources.

In the third stage of the complex we are proposing 
to produce methane gas from solid waste residues. This gas 
will subsequently be used for power production. An excess 
of power within the complex results from this sequence of 
operations. An alternative to exporting power for sale 
outside the complex would be the production of other valu
able intermediate products such as alcohol from the fermen
ters. This can be determined from market conditions at the 
time of establishment of the complex.

This three stage complex analysis is the deepest 
study of the new concept. As shown in Table 3, the managers 
of the three stage complex still must import four basic 
materials s water, calves, chemicals, and cattlefeed .
About 3 million gallons of water, 2.6 million pounds of feed, 
900 cr.ttle, and about 6 tons of chemicals are needed each 
and every production day. This complex also will produce 
for external sale about 250 tons of meat, 36,000 square feet
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of leather, 40 tons of tallow, and almost ?00,00OKilowats of 
energy each production day. Although we haven*t made a 

complete economic analysis of such a system, it appears at 
least self-sustaining and probably will show a considerable 
net profit. The implications of such complexes are obvious. 
However, if we are able to produce a profit and protect the 
environment from any degradation, our major goals will have 
been achieved.

CONCLUSION

A three stage environmentally balanced complex has 
been designed. Mass balances of all plant inputs and outputs 
have been computed based upon the most recent published indus
trial data. From an analytical standpoint an industrial 
complex consisting of a slaughterhouse, tannery, and rendering 
plants is technically feasible. This complex is also techni
cally feasible when expanded to include animal grazing and 
feedlots as well as municipal residences (second stage). The 
expanded version (third stage) of the complex is more self- 
sustaining as far as reused products and electrical energy 
generation is concerned.

RESEARCH AND DEVELOPMENT REQUIRED

This study representing the first analytical analy
sis of a potential environmentally-balanced industrial complex



' U ?

indicates continued research is warranted. The research can 
be divided into two classes, one specific for the complex 
proposed in this paper and the other, general, which applies 
to this and other potential complexes.

The following recommendations apply to the first class :

1. A cost-benefit analysis comparing the complex 
industrial plants with similar plants producing 
the same products in separated locations.

2. A product quality evaluation for considerhg increa
sed amount of contaminants absorbed from recircu
lated and reused solids and wastes.

3» A product market use survey for ascertaining the 
feasibility of sales and uses for each material 
manufactured in the complex for external consump
tion.

4. Verification of solid and liquid reuse within the 
complex.

5» Planning, designing, constructing, operating, and 
evaluating of a demonstration scale complex of this 
type.

The following recommendations which occur at this 
stage apply to the second class s

1. Development of other potential industrial complexes.

2. Development of an optimum management program for 
industrial complexes.
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Ponlrc! the pollution ot the waters of I-Iong Kong.

Enacted by itte Governor of Hons Konc, with the. advice and,con- , . 
sent ot the Legislative Council thereof.. ‘ > < ■ .'

; ■ • ' •.•< • .■ ■'
; '  . •  p a r t i  . . . .  ;,v
. ; ' rnltUMINARV ■ '■ '• f

J. Th!* Ordinance may be cited as the Water Pollution Control 
Ordinance 1 PRO and. subject to section 7, shall come into operation ou 
a day to be appointed by the Governor by notice in the QnztUt, ‘ .

2. (J) In tin's Ordinance, unless the context otherwise requires—■
"Appeal Hoard" means an Appeal Board constituted under Part VI; ..
"Authority" means— ’ .

Short Cite tr.iceimiituccmrm

Ir.itrjircuiioh.

(«) relation to a water control zone, a. public officer appointed
by the Governor under section <t(J}(6) for that zone;,

(/,) i:, relation to the powers, functions and duties mentioned in 
section >1(3), the Director of Public Works;

"cxislinrr <Ui.m.ir, in rehlien to a water control 'xoae, means a deposit 
of matter which— .
(n< was nude, whether or net regularly or continuously, in any place 

and which is, cr of which a* component is, iiket/ to enter the 
water.', ( f Мойв Koiu.; or into inland waters or a public sewer or ’ 
public cram in that sure; and •

’(A) was ro made during the period of 12 months ending with the 
il.-.y nopointed by the Governor by order under section 712) which 
applies to that zone and that deposit; •

"existing discharge", in relation to a water control rone, means a di.,*
. charge of matter which was made, whether or not regularly or 

continuously—
(и) into the waters of Hone Kong or into inland waters; or 
(/j)  into a public sewer or public drain, ’
in that rerte during the period of 12 months ending with the day 

, appointed by the Governor by order .under section 7(1) which applies „
to that zone and that discharge;, " '•

"inland waters" means any river, stream, watercourse, Jake, pool or pond, • 
whether natural or artificial or above or below ground, and the bed 
or channel of any such river, stream, watercourse, Jake, pool or 
pond which is far the time being dry, but excluding— ■ ■
(n) a lake, pool or pond the-waters of which do not enter (whether 

directly or by way of another Jake, pout or pond) any river, 
stream or watercourse or the territorial waters or tidal waters of 
.Kong Kong unless the take, root or pond Is hrmif.lil within this 

• definition by regulations made under section <ju(/)(0i 
• ' (Л) waters in any watcivoiks within the definition of waterworks

in section 2 of the Waterworks Ordinance; • (Can. 101.)
(0 ) any dram or sewer; •

"liccnci:" means a licence granted under section 20:
"public drain" means a drain which is vested in and maintained by the 

Guvcrnuicnl as a public utility;
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■ "pub :c sew-ct" «itjiii a sewer which is'vested in and maintained by (ho 
. \ Government as a public utility; .

"register" means register required to bi kept under section <12;
. " "Sccrctaiy" means the Secretary for the Environment;- m - '- ■

"water control zone" means any part of. Hong Kong, declared to bo a 
t. . water ecntrol r.onc under section <!; • ¡. , . ■ -i •

. ."water quality objective" means a water quality objective established by 
the Secretary under section 5; • .

• "waters of Hong Kong" means all inland waters, territoriat waters amt 
tidal waters of Hoop Konp and-in sections 5(1), 6(5)(r?), 13(1), 17, 

'. ‘ 2-1 and 2?(-1дс) includes the flora and fauna thereof.• V. » • , • . • ’ '
■s •....  (c) References ia this Ordinance lo discharging or making a discharge

of matter into the waters of Hong Kong or into inland waters-or into a 
'public sewer cr public drain arc references to causing or permitting that

......  • . m atter lo enter those water.-: or the public sewer o r public drain (whether
' . b y  emitting, throwing, placing or by any. oihcr means) at Ilu place where 
, tac mailer first enters the same.

(3) References in this Ordinar.ee lo discharging or making a di.ehnrgn 
of matter into the waters of Hong Kong or into inland vale is t?r into a 

. public sewer or public drain in the water control /one-include causing or 
permitting matter to be deposited in arty place (whether in that zone <u- 
elsewhere) in circumstances where the matter, or any component of . 
is likely to enter the waters oi lion» Ken» or inland waters ¡¡\ that jmuo 

- ■ .or to enter the public sewer or public drain within a reasonably fore- 
' ' secablc time by falling, descending, percolating or being carried by wind

itcfw s 3. (1) The Governor may give such directions as he thinks fit,
ccHom c,:hcr f iacf3lly or in any particular ease, with respect ;o the exercise or

performance by the Secretary or ad Authority, of any powers, functions 
i -• ,. . - . or.duties under this O r d i n a n c e . . •. >

. (2) The Secretary and an Authority shall, in the exorcise or per
formance of their respective powers, functions r.nd duties untler tin's 

• Ordinance comply with any directions given by the ■ Governor, under 
subsection (1). .

. PART И v
.'■ ; W att a  C o n tr o l  Z o n e s  ' a nd  W atur Q u a lity  O n c c t iv e s

••if control ‘ ' d. Cl) The Governor in Council-may by order' published in the- 
no »nd • G a ze lle —  ■ .
:i :k'U .!o  « • . . V  '  ,  • ' •
iretnr. * ... (ft), after consultation with the Environmental Pioicctinn Advisory 

• " Ccmmittce. declare any pari of Hong Kong to he a water control
*«"te for.the purposes of this Ordinance;. ‘

* - •' (f>) designate a puhlic officer by name or office-to be the Authority
‘ . • . 7 '.;  fcr '° y  wnlcr control zone and ns such, subject to .subsection (3).

; . to exercise and perfotm in respect of that zone the function--,
.: . ‘ • .... powers and duties conferred on the Authority by this Ordinance.

• . . . (2) An order under subsection (J)(ft) may,• subject to subsection (3), ■
■ designate ditTcrciit public nfliccrs lo bo Authorities for a water eanliol

« *w>c ■ ‘ feint ion lo the discharge or deposit of any specified classes oi 
descriptions of matter or matter resulting from tho operation of specified 
c.asscs or descriptions of trade or industry,'

()) Nolv iihstandmg rny designation under subsection (1)(M. the 
Director -of 1 iibhe Works shall ha Ike Authority for the purposes of 
enforcing toe prohibition in section 9 and exercising, and performing any
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power, function or duly under this Ordinance in relation lo disclir.rr.es 
into public rowers ami public drains.

(!) An order under subsection (I) shell, for each water control zone
convolute.! ilicuhy—

(n) in ike rclnence lo n plan or map of that zone deposited In the 
Land Oflicc nt Victor in; or •

(/,) suf.icioatly describe the zone by oilier means. . . ■ <
5. (I) Tim Sesretarv shall, nftcr consultation with the Environmental s«rrury

Protection Advisory Committee, establish for the waters of Hour Kong ;® 
in each iv.ncr control ions a water quality objective or different objective* oliicciivo. 
for different parts of a zone. /  •,

(’) The water quality objective for any parlieulnr waters shall be ,
■ the quality ivhiili. in the opinion of the Srorelar». should be achieved
■! and maiut.iincd in order to promote the conserve;. ■.» and best use of

' those waters in the politic interest. . • .
(3) Ar.y water quality objective may be amended from time to time • ' 

by the .Se.ie'aty, rltcr considt.aiiim with the linvironmental Protection .
Advisory Committee. ■ .

M) A Mairiuont of cvciy water quality ohjeetivo established under , 
«iibsaeiioa i’ll :.nd r.l! ,'imemhiKrds thereto, finned by the iiccrctary, shall 

1 he pulili li,d in the C,.i;:«.-rir ae.il shall te  kept with the register and made
available .'or inspection by the public free of charge at the *nmc lines

. ns the rc;;i.!er i. so available. .
(!) Where under’ subsection O 'th e  Suerciaiy establishes difTcrent 

at;:v quality oljeciivcs for dilfruviit parts ot a water control zone lie 
«! ail injure that the statement thereof kepi with the register pursuant to 
subsection (1) sufficiently delineates each part of the water control acne.

I

■ r

U
[ l
t I

¡II }»k ‘
O'. its The Secretary shall in writing notify an Authority of the Amtioriir • <:

’ objecivs or objectives of quality established for a water control zone for : p
which that Authority is retpunsiblc and of any amendment thereof oWrcmci. 
under section 5(3).

T2) The Secretary shall notify (lie. director of Public Works of all -
water quality objective* and of any amendment thereof under section 5(3).

(.1) Ptich Authority shall ricrcisc and peiform bis powers, fimeiinas • :
• and duties under this Ordinance with the aim of nchicviiiR the relevant 

water quality objectives ns soon, ns is reasonably practicable and there- • . j :•
¡liter inainiair.uig tin quality so achieved. • •••. ' | •

f l) U in the opinion of the .Sccrr.lao'the achievement or maintenance. . . j.
r f  ¡riy water quaiilv objective would lie better served by the exercise ' f
hy the Authority of any of his powers under section 17. 20(d)-or, 2<1, ' • )•
the .Secretary nuiy, subject lo subsection (5), give directions in vuitiiiR to 5 .
the Authority a.i to the manner in which lie shall exercise those powers; ' j

; ‘ and, in the 'ease of a direction which relates to section 20(4). any such 
. direction may he of a general nature or relate lo a particular case or • . i •

paitieulnr eases, • ■ ” j ;
(J) Tiio See re ary 'sli.-.ll not Rive, any diteclion under subsection f l) j •

as In the manlier in which an Aullioiily shall exrr.-i'e the powers in J
section 17 or 21 in relation to a discli urge or deposit unless lie considers r ,
that— _ •

(n) any pait of the waters of I long Motii; arc in such a condition ? '
as in constitute a danger to the health of the public, nr a section , .

• ■ of the public, and tho exercise ot the powers in relation to that •
. di,charge or deposit svouhl lend to lessen the danger; or :
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(l>) ii\ lho case of an exemption from section 9 or a licence for the 
purposes of that section, the discharge or deposit may bo h.i.i.iful 
to titc operation of any sewage treatment plant.

(6) The Authority shall comply with ar.y direction given to him under 
subsection (4) and the discretion conferred on the Authority by section 
17(1). 20(4) or 24(1) shall not apply to any discharge or deposit in respect 
of which such a ditvclion is in fotce.

' PART H I '
Proiiiditeo Discharges ano Dr.rosrrs

7. (I) Notwithstanding that this Ordinance has come into operation
by virtue of a notice under section 1, neither section Ь'(1)(о). nor section 
$(1XW nor section 3(1) shall apply—

(«) to any discharge or deposit, not being on existing di'>c!r.ii.->: or 
existing deposit, which would otherwise be prohibited by those 
sections until the day appointed by the Governor under subsec
tion (2) which applies to that discharge or deposit;

(i) to an existing discharge or existing deposit which would otherwise 
• be prohibited by those sections until the day appointed by the 

Governor under subsection (3) which applies lo that JLcl.aigc or, 
deposit.

■ (2) The Governor may from time to time by order published in the 
G a ze lle  which is declared to be applicable to any water control tone 
appoint a day by reference to which the following shall be classified as an 
existing discharge or existing deposit for the purposes of this Ordinance—

(o) the discharge of any matter, or any specified category cf dis- 
. charge, into the waters of Ilor.g Kor.g or inland wate'j in that, 

zone, being a dischaigo within the prohibitions in section 8(0;
. ( »  the deposit of any matter, or any specified category of deposit, 

.." which, or a component of which, is likely to enter the welters of 
Hong. Kong or inland waters in that zone, being a deposit within 
the prohibitions in section 8(1);

. '(О the discharge of any malter, or any specified category of disrhatgc, 
into a public sewer or public drain in that zone, being a discharge 
within the prohibition in section 9(1);

' (<0 the deposit of any'matter, or any specified category (T deposit,
which, or a component of which, is likely to enter a public sewer 
or public drain. >

(3) The Governor may from time lo time by order published in the 
G u z il ic  which is' declared to be applicable to any water control zone 
appoint a day on and after which—

(«) section ,S(l)(n) .shall apply to all existing discharges . into die 
waters of llong Kong in that zone or to all existing deposits 
which, or a component of which, is likely lo enter the wateis in 
that zone or to any specified category of such discharges or 
deposits;

(*) section 8(1 XM shall apply In all existing discharges into inland 
waters in that zone or to all existing deposits which, or a com
ponent of which, is likely lo eider the inland waters in that zone 
or lo any specified category o( such discharges or deposits;

(c) section 9(1) shall apply to all existing discharges into a public 
, sewer or public dtain in that zone or lo all exiiting deposits 

wilts.It, or a component of which, is likely to enter a public sewer
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or public drain in that zone, or to r.ny specified category of such 
discharges or deposits.

,W  For the purposes of an order under this section, a category of 
ur:c%ur£c or ucpo&iU may be determined by reference to—

the discharge or deposit of n particular cla::* or description of 
«'alter or of matter resulting from the. operation of a p'Micular 

. class or description of trade or industry;
(t) the discharge or deposit of matter at a particular rate or in a 

particular quantity during a specified period;
(c) where section 9 applies, in addition to paragraphs (<t) and (6), 

lhe( fnct that the discharge or Jeposit is of domestic sewage or 
s u i i j c c  water a n d  is made into a public sewer or public drain 
provided for the carriage of foui water or of smfaco drainage 
Water, ,

or a combination of all or any such factors. ■ •

(5) An order under this section may, in respect of the came water .
control zone, appoint diilcrent days for discharges, or any category •• 
thereof, ami for deposit:;, or any category thereof. '

B. (1) «object to section 12. a person commits an offence who mn.-biud 
• discharges— • • ■ : >• • tfwiorsci

/ V  «•¿fell
(o) «ay p^ioaous, nonous or pollulmc matter into the waters of ct

¿Ic/i’C Kona in a water control zone; * ... Kj>him j
(6) tiny mr.lvr into any inland waters in a water control zone which 

fends (either directly or in combination with other matter which’ 
jus entertd those waters) to imped.- the proper flow of the water 
in a manner leading or likely to h. . I to u substantia! aggravation 
of pollution.

(2) .Where nny. matter referred to in subsection 0 )(a )  or (•!>) is dis- 
chargiu from any premises or vc.sel, then, subject to section 12, the 
occupier of the premises or the person having command or charge of ■ > ■' 
'he vessel commit* an offence, in addition to any other person who may
he guilty of an offence under subsection (1).

(3) This section does not apply to any of the following discharges 
or deposits— .

(>•<) " discharge’ which is made by way of a public sewer or publie 
drain; >

(6) a discharge of oil cr a mixture containing oil into the waters cf .
. Hong Kong (within the'meaning of each of these terms in. ’ •’

sections -\S and 46 of the Shipping and l’ort Control Ordinance); ( C g .  j u .j

(<•’) a discharge incidental to, or derived from, the norma! operation 
of n vessel (including n dynamically supported craft) or of its 

• • ; equipment; .
' Of) 'a discharge which requires to’be licensed under pa rag tapi 1 of

OrW"!975-1 ° l,U1 81 S<a Act ,97‘* ( ° m w a * Territories) utt i»7i/i»>
M  a discharge or deposit made—

(i) hy, or with the consent of, the Director of Marine for the 
■ purpose of carrying out haibour ivoiks nr providing moorings

; or aids (o navigation;
(ii) r.s part of mi undertaking authorized hy (tie Governor in."

Connell under suhscciion (2) cf sedimi 3 of the I'uhlic lUclaim- ic>p. tu.) 
lions and Works Ordinance or by liiu Governor under subsce-
lion, (3) of that sedioli; • —.
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(i¡¡) vr.-.'!;r, ar.d in accordance wish, a Crown lease eran ted under 
the j •‘ores.'; ores 2 -ul 5m  Usd Ordin.viic; ■•■

\  if) a discharge or deposit v.hicU is forbidd;•; by lita Dangerous Goods 
‘ Ordinance or any regulations made thereunder. .

9. (I) Subject to section 12,. ft person eonunits. nn offence who 
discharge* any mutter into a public sewer or public drain in a water control! 
stone other than— >.. . * • * /'•  " , . '■ '*»u •• ! ■ •«’ • • • «

(it) ft discharge of <Tomc*lic sewa$* into— .
,« ■ . (i) ft public sewer, or ■ ’ •; ■ . • » •

• ■ (ii) n public drain, ' • t ■ . .
for tbe carnage of foul water;

(A) a dischaigc of unpolluted water i • '
. (i) & puhlio sewer, o r . •« . :v ’ 4 . .v - i  ■•••.?:■■,■ •■■

. . (ii) a public drain, ' '  . . .
. ' for the carriage of surface drainage water.

(2) Where any matter is discharged into ft public sewer or public 
drain in a water control zone from any premises, then, subject to ire lion 12, 
the occupier of the premises commits an offence, in addition to aoy other 
person who may be guilty of an offence under, subsection (1).

(3) In subscctico (1>-^ • ••
‘'domestic sewage" means any waste of a kind and quantity Which is 

ordinarily disposed of in a household by the normal use of a toilet, 
watcrcicstt. bath, shower, sink, basin or other sanitary fitment by

••• persons residing therein;' ' ■' •• ■ "' •> • . ■•’»
“unpolluted water" means—
." • (o) rain water from any part .of a building,'including any wen ap- 

■’;•'■ ■ 'purlcnant to a building; •; * ' ’ • '* ' ■
. ' i (A) ;water which does not contain any poisonous, noxious or polluting 
. “  matter. . . ' • . . .  • • ' • 7,  i

(4) *11;is section (Ides hot apply to— •
(n) a discharge or deposit which is forbidden by tho Dangerous Goods 

..Ordinance or any regulations made thereunder; or .
(f>) water used— ' • • • ■ ’ n''\  : ’’ ,•

■ V, • (i) tor firefighting purposes;' • • ■ • , i< '
• " fii) in connexion with nn occurrence in which life or properly 
’* ' '  1» endangered;

(iii) for the cleansing of streets, thoroughfares.'and other (trees. 
* * • * « * * •

111. In any proceedings for nn offeree under section 8(1), fl(2), 9(0 
or 9(2) in which it is alleged that the defendant caused mailer in enter the 
waters of Hong Kong or inland waters or a public sewer or public drain 
or caused matter to be deposited as provided in section 2(3) it shall not 
be necessary for the prosecution to prove that the acts or omissions in 
question v.cic accompanied by any intention, knowledge or negligence 
on the part id the defendant as to any element of the offence.

11. A person who commits an offence under section oil), 3(2), 9(1) 
or 9(2) is liable to — .:

' (n) for a first offence, a fine of ÍJfi.OCO; ’ 1 •
(A) for a second or subsequent offence,.n fino of 5100,000,
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and in addition, it the effonee is n ccntiivoiiip, offence, (o a fine of iiOO 
f ir ca ll d.y during Mliicl! it is proved to the satisfaction of the court Dtfer.tci. 
Hut the oi;c:icc i;nj iculinucd.

i •
:t.v •

II. (I) A perron tines not commit an ofTcncc under section 8(1), 8(2),
5(1) or 5ii, i( lie proves that—

(u) tlic dlichar.ee or deposit in question is nn existing discharge or 
deposit which is exempt tinder section 15; or 

"(b) the discharge or deposit in question Is made under, find In ne* 
vordance with, a licence granted under section ?,C; or 

(c) where section 20) applies, flic, manor was deposited pursuant 10 i 
aii approval under subsection (2) and in accordance with the terms
and conditions thereof; or

. (i/) lie escrowed all such care and took nil such steps ns the court 
considers reasonable in the circumstance* to avoid the. occurrence 
oi' the prohihilsd discharge or deposit; or

(r) the discharge 'or deposit was made in an emergency in order to 
avoid danger to life cm- property and as soon as was reasonably 
piacticai'lc lie informed tire Authority thereof in writing; or 

(/) he ndvil under instructions given to by his employer and 
emptied \vi:)i paiap.iaph (.fi u  the ed ed  v.h:i:li ilie court con*

■ .-.i.lciu reasonable having regard to iiii. jtojitiun as an employee.
(/.' T!i.; Director of Agiicutturc and Tiiliciic:; may by order published 

in the appre-a Hie making of ar.y particular kind of deposit as a
farming practice, to which the provisions of subsections (iKo) and (l){M of 
'.cr;ieii S, or either of those, provisions,»do not apply so far as it is made, 
in siuli area; by such persons and in such manner ns may be specified 
in Hie order.

(.1) The power of (he Director of Agriculture and Fisheries trader 
subsection (2) extends to practices employed in all kinds of farming,, 
including agriculture, animal husbandry and full farming. ’

13. (I) Where any person has been convicted of m offence under RrunrMtnn 
section 8(I), 8(2),. 9(i) or 9(2) (he Authority may it he is of the opinion {d
•hat-— • , ■ . ' ptnon.

(n) any part of the waters of Hong Kong suffered continuing damage 
as a direct result of titc commission of Hie offence; nml 

(h) it is reasonably practicable to restore, or partially restore, that 
part to the condition it was in before the commission of the 
offence, _ .i

by notice in writing' require the person so convicted to carry out such 
.work as is specified in the notice to effect such restoration or partial 
restoration. ;

(2) A notice under subsection (I)—
(n) may specify the manner in which (lie work is to he carried otttt 
(fi) Khali stipulate the time before which Hie work slinll be commenced 

mid the time by which it shall bo completed;
(c) shall be addressed to and served personally or by registered post 

on the person who committed (lie offence.
(.1) It a person fails to comply will) a nolice under subsection (I) 

served on him, the Authority may, without further notice but subject to 
.subsection (-1 j. cany out or cause to be carried out the work, or the 
remaining woik, rpe.cifi.nl in Ibe police and recover from that person the 
cost ci' so doing as a civil debt line to the Crown,

•}
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■ ' (4 ) u:o Authority shal! not exercise the power in subsection (3)—
(c) ■'until .liter the expiry of the time Allowed under section 29(3) 

lo t appeal against a requirement tinder subjection (1); and 
• (6) where an appeal is bronchi, until it is determined, withdrawn’or 

abandoned. ,
(5) A copv of a document which purports to be a notice signed.by the 

Authority for the purposes of subsection (1) shall be admitted in evidence 
ia proceedings under subsection (3) on its production without.further proof 
and—

(a) until the contrary is proved, the court before the document is 
produced shall presume that the signature to the document is 
genuine and the person signing it was the. Authority at the lime 
when he signed it; and

(A) such document shall be sufficient evidence of the opinion of Iho 
• Authority and of aU othcr matters contained therein. ■

• 4

Alices ol
seh.irtei ij Ccpcilu,

j  . p a r t  iv. ' ■ V. • /  ' _
• • E.\ts:rnoN o r ExisTi.va Discharges ano Dnrosrrs

14. (1) After a day appointed by order under subsection (1.) of 
section 7 and before a day appointed by order under r.ibscction (3) cf 
that section a person r.v.y give notice to the Authority of an existing 
discharge or deposit to which those orders apply.

(2) A nolica under subsection fl) shall be given in such manner and 
form and contain such information and estimates as may bo prescribed.

(3) Any person who in any notice under subsection (O'makes any 
statement or gives any estimate which he knows to be incorrect in a 
material particular or who recklessly makes any statement or r.'vcs any 
estimate which is incorrect in a material particular or knowingly omits any 
material particular therefrom. commits an cITeuce and. is liable to a. fine 
of S5.000.

êw*i«!on * cv%»*kj: 
wtavtrt imi *t*i>*

. . 15. (1) Subject to sections 16 and 17—
‘ (o) nr. existing discharge or deposit to which subsection (IV i) of 
‘ section 8 would cihcrwisc apply is exempt from the opciation of 

that subsection if notice of the existing discharge or deposit has 
been duly given under section 14;

: .' (A) an existing discharge or deposit to which subsection (1)(A) of 
section 8 would 'Otherwise apply is exempt from the operation 
cf that subsection if notice of the existing discharge or deposit 
has been duly given under section 14;

(c) an existing discharge or deposit to which section 9(1) would 
c'.hcrwits apply ii exempt from the operation of that section iC 
notice of the existing discharge or deposit has been duly given 
under section 14.

:jr. js.)

(2) An exemption under subsection (1) is not limited to' the making 
of the discharge or deposit by the person who gave the notice under 
section 14 but extendi to the discharge or deposit in question when mado 
by any person.

(3) No exemption shall atisc under this sex turn if, al the time when 
notice is given trader scctiou 14, the existing discharge or deposit is being 
or has been made—

(it) from premises that have been unlawfully elected on unlcar.cd 
land in contravention of section 4 of the Crowe Land Ordinance; 
or
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(6) i.cm premises on jriii.-l hcM under a Crown lease or on land 
' occupied under a.licence issued under section 5 of the Crown

Land Ordinance and m i s '» discharge or deposit is in breach of 
that Crown lease or licence.

f!) A parson may apply for a licence for any clis.hnrgc or deposit 
notwithstanding that the discharge or deposit is already exempt tinder 
sub. ection (1) and the Authority may, subject to Part V, grant a licence 
therefor.

(5) The exemption conferred by this section shall apply to the dis
charge or deposit as from time to time varied under section 17 or 13.

(I) Subject to section 29(d) and without prejudice to the powers Ct«»dr« and 
in section 17, an excmp'ion conferred by section 15(1) ceases to be 
operative during any time when— 61

(») either of the following ceases to he the «ante as that described 
in the notice given under section 14 or the same as that rermired 
or approved by tire Authority under section 17 or IS—

(i) the pLea ai which the discharge or deposit is made;
(ii) the pciiod within which the discharge or deposit is made;

(A) any one of the following exceeds by more than 30 per ecj}(, 
calculated in such manner as may be prescribed, thcTirlcrmation. 
or estimate relating thereto in the notice given under section 14—

(i) the quantity of il.e discharge or deposit or any component 
of it;

(ii) the rate at wliieh a discharge or deposit or any component 
of ¡t is made;

(iii) the temperature of the discharge or deposit;
(e) a new component is added thereto without the approval cf the 

Authority under section 18. •
(2) If it appears to .the Authority that a statement in any notice given 

under section M is incorrect in a material particular, but that no contraven
tion of subsection (3) of that section arises therefrom, he may—

(n) by notice in willing cal! upon the person who is making Ihr. 
existing discharge or deposit, within such time as ihc Authority 
unv allow, to give reasons why the notice under section 14 
should not be declared inoperative; and

'(b )  after considering such reasons (if any), by notice in writing 
addressed to the said person declare the notice under section 14 
to he inoperative for the purpose of conferring the exemption 
provided (or in section Ji(l) as from such date as the Authority 
may (ix.

(3) (C. ir. any proceedings for an offence against section 8(1) or 9(1), 
it appeals to the court that an incorrect statement in a notice, under sec- 
lion 14 ha> been made in contravention of subsection (3) of that section 
(whether or not the person who gave the notice is convicted under that 
subsection) the court shall declare the notice to lie inopeinllvc for the 
purpose of -ection *1.5(1) and it shall be treated as never having been 
operative for that pm pose.

17. (I) Subject to section 6(fi), the Authority m.\y. by MiMiVe in ritriivc (vucr* 
wiïîini; to a iutmiii who is :r.r«Kiiif* ;\ tlfeclwrgc or t!:po&;f wlnVb is cu*mpl *M w
under sect in. 1 H I ). exercise any of the powers set out in subsection (3) ’or
if JiC COllsiilort tiliil—•

(u) any part of the. waters of Hong Kong are in such a condition 
as to constilulc a danger to Ihc health of (lie public, or a section
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of the public, and the exercise jj( the power in relation to the 
exempt discharge or deposit would tend to Icvxn ti'i.l nangci; or

(t) in the ease of an exemption from section 9, the discharge nr 
deposit may be harmful to the drainage or sewerage system, or

. any pait thereof. , t to the health or stdely of any peison engaged 
in the operation thereof. •

12) Where neither paragraph (n) nor paragraph (b) of subsection (1) 
implies to a discharge or deposit, the Authority may (by notice in writing 
as ■'rovidod in that subsection) exercise any power set ool in subsection (3). 
in 'relation to that discharge or deposit, only with the prior approval 
of the Governor in Council, ns to both the exercise and the manner Of 
the exercise of the power, or with the agreement of the person who is 
malting the discharge or deposit.

(3)' The powers referred to in subsections (l) and (2) eve—*
■ • («) (i) to impose terms and conditions subject to the observance

• of which, as from a specified date, the exemption shall continue 
in force; t , t

(ii) lo declare the exemption liable to cancellation if at any 
time the person fails to observe any 'such term or condition;

(iii) to cancel ihc exemption as frem a speedied date if the 
person fails to observe any such term or condition;

(b) .to  cancel the exemption as from a specified dare; ■
(e) to amend or add to'any notice previously given under this section, 

or any part of such notice, or lo substitute a new notice for it.
(•t) The Authority may revoke a notice'previously given under this 

section, subject to the further approval of the Governor in Council m 
the case of a revocation which alfects anything previously duns under this 
section with the approval of the Governor in Council.

(5) The date specified in a nolice for the imposition, timerdmrnt or 
addition of any term or condition under paragraph (a)(i) or (c) of .•mo- 
section. (3) or tor the cancellation of an exemption under paragraph («/m) 
or (b) thereof shall be not less than 90 days after the day on which the 
notice is given to the person who is making the discharge or deposit.

.(6) Subject to subsection (2). the Authority may jmnosa such terms 
and conditions under subsection (3) us he thinks hi inc.ui.mg any ic:m 
or condition—

(it) requiring the pc'son lo restrict or from lime lo lime to suspend 
the discharge or deposit;

• (fi)/relating to the matters set out in the First Schedule. .

1 18. (1) A person who is making a discharge or deposit which is
exempt under section 15(1) may apply to the Authority in the prescribed 
form for— • •
. :. («) « variation or cancellation of any la in  or condition Imposed 
\  by tho Authority under section IV; •,

(i) approval of a change in the period within which the discharge 
or deposit may he made; •

(c) n.'Miuval of the addition to the discharge or deposit of a new 
coini'ionvot, bokii£ u AiibiUtflCti normally rcsulimt; imm tbc tany* 
ing on of die trade or business carried on by I'm applicant at 
the date appointed by tho Governor by order under section 7l-> 

.. which applies lo the discharge or deposit.
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(2) An application wider subsection (1) shall I t  accompanied by Ilio 
preferlUcu feu, • . ■ #

(3) Section I'Aj ) find wj shall apply for the purpose’ of publicly 
notifying an njjp icalion imucr litis section which relate* to an exemption 
fiom section lHD(u) or K(l)(fi) as if il were mi application for a licence.

(•I) The Authority may either ¡¡rant (ho application in whole or in 
it bui in die case of an application which relate»'>. (̂t A/l V ,i \  m O /  i  \ /  l \  . « .  • «

pari or ivi use to grant .. hmto wji; vi an application which retate» 
}’ n". exemption from section 8(l)(<i) or S(l)(i) shall not do so earlier 

Ihan 1 3d after t.ic last notice is published jn a newspaper pursuant

i ' fho Authority refuses to grant an application cr any part thereof 
he shall nolily the applicant and shall inform him of the reason» for 
Ins refusal.

: (6) Scciion 20(3) shall apply to the exercise by the Authority of hi» 
(itscrcrioii.under this scciion as it. applies to the exercise of his discretion 
In gran; or refuso a licence. . . .

(V) The-Authority may grant an application in such terms and on 
, r.uch conditions as he thinks fit (including terms and conditions relating 

• i-V5 1rf,alt<:r.s. s*, ‘"Jt •“ ,t!ur, l:irst Schedule) except that, without pre- rim 
IV i*!IL . section 17, he shall not impose any new obligation on the
applicar,i in relation to (hat part of the discharge or deposit which is 
already exempt unless, ir. his opinion, such part would have a significantly 
aii.eiciit cilcct on ihe rcli-vani waters ns a resyJt of the granting of ’he.
application.

- t  PART V .. a .,:, r  V ', ,  ;• - . .
• ■■ : • '• • •• ' • ■■ i '/¡¡: ■■■■>•'

I. . 1 l-'CCNjilNO OP DtiWiMRCM A "0 Dct’osrrs . • . 'V ,  i ; .  .-A ! "  •,

' 19. (1)" A person who wishes to obtain a licence for «lie1 purpeics Ai.9 ti:iii. 
of section S(l)(rr), E(t)(ii) or 9(1) shall apply to the Authority ¡j the ••» 
prescribed form. i •

' (J) An. application under subsection (l) shall be accompanied Ly the
prescribed lee. .-i, ••••., . ■ ■ . , . . . . .

..(3) 'Ilio Authority 
for the purposes of.se

shall publicly notify ell applications for licences 
chon 8(1 )(.r) or section E(l)(fi)~

(n) by cnl(-.riii|; in the register such particulars thereof as may be 
P>eseriked; : . • ' • , . ,

*'e -I*. r I ' . i, ( -j 11 «
(W by causing n notice to be published at the expense 0 /  the 

1 ,; Applicant in an l;ngli.ih language *tnJ 1 1 Chinese hmgjngc news* 
paper determined by (be Authority contamini' suuli particulars 

, . of (he application 1 1 ml other information ns may be prescribed 
■. *tv ; jsjul a statement of the place or place* where a copy of (he 
. y :- application may be inspected*••* 1 • ,
' U) KurliiB Ilio period of 30 day» uflcr thè lust (lotico1 l$‘‘pul)listied 

pitrsiiant. lo subscclum (3)— , ■ •
(><) • n copy of lite application sb.ill be kepi ut cadi place notifica 

• —■ under inilricCiii'ii ())(/>) and .'.'.all be available toc inspcclion by 
. ilio pablic duriug inumai otlìcc hours; -

| (t) nny pmsoa nuy, in sudi mauncr n* may be prcscrihcd. obj’cct
tu (he grniiiing of (Ih: application on thè ground that it would 

■ • temi io jnhibit Ilio rillainmciil or niaintcnance of ili; rdwvant wal>r
. quality ubjcctive. . > . .• i
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20. (1) Subject to section '21. the Authority may. not curlier than 
•!0 days utter the lost notice is published in a newspaper pursuant to 
section 1S(3), either grant or refuse to grant a licence.

(2) If he refuses to grant a licence the Authority shall notify the
applicant in wilting of his refusal and shall inform him of his reasons 
therefor. • .

(3) In the exercise-of his discretion to grant or refuse to crant a
licence the Authority shall— - •

(c> have ns his purpose the attainment and maintenance, of the. 
relevant water quality objective;

(6) grant a licence unless he considers that to do so would lend to 
». juhibil the achievement of that purpose,,

and for the purposes of this subsection it shall he lelevarit fo ' the 
Authority to have regard to the need to protect and ensure the o.V.eient 
operation of the drainage and sewerage systems and the health and safety 
of pet sons engaged in the operation of those systems. .

(4) Subject to section 21. the Authority may tram the licence in 
such tern's and on such conditions ns lie thim.s fit im-lmli.-m terms and 
conditio-.s relating to the mailers set out in the First .Schedule.

(a) A licence shall specify a period of tine during which any 
cancellation or variation thereof which imposes additional obligations on 
the person mating the ctisrhnigc or deposit shall, unless that person agrees 
otherwise, give rise to the liability to pay compensation provided fur in 
section 25.

•21. Where a licence is applied for in respect of a discharg.: or deposit 
.which, having been exempt tinder section 15(1), has ceased to he exempt 
by reason of section iu(l)(fO. the following provisions shall apply—

(«) the applicant shall be entitled to a licence for so much of the 
discharge or deposit ax was previously exempt;

‘(6) the Authority shall not under section 20(4), but whhoul prejudice 
‘to section 24, impose any new obligation on the applicant in 
relation to that part of the discharge or deposit which was 
previously exempt unless, in the opinion of the Authority, such 
part would have a significantly different cllcct on the. relevant 

... '■ . ’• waters us a result 'of the change wltcreby the discharge or deposit 
ceased to be exempt under section 16(1 )№)• ■

22. (1) A licence for the purposes of section 8(1 Xn) shall, subject 
to the terms and conditions of the licence and during the period specified 
therein, authorize— 1

(«) the discharge of mailer or any specified class or description of 
. ; , matter into the waters of Hong Kong;

' (A) the deposit of matter or any specified class or description of 
matter (as provided in section 2(3)), >

which, but for such authorization; would be a contravention of section 
SflXe). "

(2) A licence for the nurp'oscs of section 8(1 )(b) shall, subject to 
the terms and conJilions of Ihc licence and chum;; the period specified 
therein, authorize--

. (o) the discharge of mailer or any specified class or description cf 
matter into inland wateis; .

(I>) the deposit of matter or any specified class or description of 
mailer (as provided in section 2(2)),
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• ' : (3) The rov.-crs referred «a in subsections (!) find (") arc—
{<*) 0) to impose r.c-.v or amended terms and conditions subject

•o ilie ¡•hrciv.mca oC which, ns from a specified dale, tho licence 
‘ .shall continue in fence;
‘ ■’ 1 ‘ (ii) to declare the licence liable to Cancellation at any lime 

the person fails to obsctvc any such Seim or condition;
• - ■ (¡¡¡) io cancel the licence as from a specified dale if .the person

fails to ohserve any such lerm or condition; '
•>< : (A)' to cancel the licence as from ft specified dale;'/"  ■'

■(c) to amend or ndd to any notice previously jtiven untler this seel Ion,
• • ' or any part oi such nolle;,, or lo substitute n new notice for It.

(<t) The Authority may re volte n notice previously jtiven under this 
section. subject to Hie fi'ilhcr approval of the Governor in Council in the 
ease of n revocation which nllici* anything previously deno under this 
section with the approval of the Governor in Council..;- • .

(5) The date specified in a notice for the amendment or addition of 
any. term or condition under paragraph (rt)(i) or (e) of subsection (3) or 
the cancellation of a licence under, paragraph (nXiii) or (A) thereof shall 
be not less than 90 days after the day on which (he notice is given, to 
the person v.'.a is making the discharge or deposit.

‘ (6) Subject to subsection (2\ the Authority may impose such terms 
and conditions under subsection (3) as he thinks lit including any term 

• or condition— ‘ ■ , . •
'" (a ), requiring the person to restrict .or from .time to time to suspend 

*' ' ! the discharge or deposit;, \
(A) relating to the matters set out in the First Schedule. ' ,

V  25. (1) Where n licence is, pursuant to section 2-1(1)—
(«) cancelled as provided in section 2*I(3)(A); or' ;.
(A) varied as provided in section 2*l(3)(nXi) or (c) so ns to impose- 

. •; . -. additional obligations • on the person making the discharge or 
. deposit, i . - -

within the period specified pursuant to section 20;'- ■. the Authority shall 
be liable to pay compensation if the circumstances set out in subsection.

. (2) arc.present. • • , .. •'! .
, : (2) The circumstances mentioned'ia subsection (1) arc— • '
i '"(u)! that the possibility-of danger lo health or harm to the drainage

or sewerage system or to the health cr safety of any person 
engaged in the operation thereof (as provided in section 2-1(1 Xu) 

'•-i. and (A)) svns known or could with reasonable foresight have
• been known, to the Authority pi tho time thcTiccncc-vas granted
. or renewed; or, • '■ i • '■

(/») that the danger or'harm mcnlionctl in paragraph (n) Is n con* 
sequence oC licences granted or renewed after llic I’.ranl, or, 

. . ,  where n licmcc has been renewed, the last,renewal of llto liccnc: 
.. ' which is cancelled or varied. •: .-'! • •

25. (I) Where an exemption under section' 15(1) is, pursuant to 
section 17(2)— .

■ (c),'cancelled as provided in section 17(3)(A); or 
(A) varied at provided in section J7(3;(n'i(i) or (c) su as lo impose 

additional obligations on the pctson making the dischatge or 
deposit, . , - . . • • •  <,

the Aulltorily shall he liable lo pay compensation. . ’



Vf.MTR POl.Lv. .ION CONTROL T.ll.L

'?.) Where a licir.Cc is, pursuant In r.:ctii-n 2-J.(2p-
(.:) sauc-ited :-.s .provided in section or

. • (ft) v.uin! as provided ¡n *tKli.n.2‘i(3)(rt)(i) or (c) so .ns Ip impose 
• ' aihliiioi.al nhl ¡gat inns on lUe prison making the discharge or.

depn-ii,
within (he p.-u'od spolu:.-.! pursuant lo section 20(5) the Authority shall 
be. liable tn pay compensation.

27. (!) Snhlrr!. to Mihseclinn (2), the manner of determining the А«г«тгш ot 
..-..-inuml of compensation payable nmler seel ions 25 anti 2 (i. the factors lo *«<"r.fn.ailen. 
he taken into account or disregarded mil (ho principle In he applied in 
dctrrntir.in!' Mint ninoiml sinill be such ns mny he prescribed in rcgi'hllom 

. made under seel Inn >56. ' '
; (2) The provisions of Ihc .Second .Schedule Shall have cfTccI /or Ih.o Sn-.imi
. purposes of di’lei ininini; (ho ainonal of contpensntion payable under Sclmiutr. 

seeiions 25 and 26 iu h I for Ihc purposes of the Incidental matters for 
which they provide. . . . . . .  • •

2d. (I) A person who is making1 n discharge or deposit for which Ai>n!:«iiop.i 
a пешее i; in torre may apply to the Authority in the prescribed form ayv-’riutos 
for a var- -ion of the. liyencc. . . . .

(2) ’Ihc. application -.hall be accompanied by the prescribed fee.
(5) Section ЩЗ) and W) du ll apply for the purpose of publicly .

шику in;; an apptic.-.lior under this section for the variation of a licence 
. Го;- me purposes ol s-.-clic-n S(J}(<?) ov section S(l)(i>) as if it were аз 

app'iuatum for a licence. ,
W) The Authority r.ay either grant the application, with or without 

nuiibu'aii.v,, or rdttse to grant it but in the ease of a variation of a 
licence for tb .1 purpose:: ol lection ¡¡(l)(o> or 3(1)(Л) shall not do so 
cailicr than *f> day.-- after the last notice is published in a newspaper 
ptlisunnl tn subsection (.1).

(') If the Authority refuses lo grant art applicnlicn or any part 
thereof he shall notify the-applicant mid limit inform him of the reasons 
for his refusal. .

' (u) Section'1 20(3) shall’apply lo the exercise by the Authority of 
his disciction under this section as it applies to the exercise of his Oh* 
cretien to grant or refuse a licence. ;*

(7) The Authority ’ may grant-an application on Midi terms anil 
conditions as he thinks fit-(including terms and conditions relating to 
the matters act out in the Jirxt Schedule) except that, without prejudice Пни SeheCut*. 
to section 2>t. lie shall nol impose any new obligation on the applicant 
ia relation to that :parl-of the discharge or deposit-which is td'fcady 
licensed unless”  ... - . . .

(a) the place-.at-which Ihc discharge or deposit may be made is 
being varied; or

1 (A) in In's opinion Midi part would hn.vci a ti/mifn'nnltv different
.. ell eel on the rclcvanl wnlcia ns a tesiiU nt the urntiilug of (he 

• • application.;
, ' P A R T  V I

A i i t a i .s

29. /I) to subsection (2). a person who is aggrieved by a wrn-»pani
rcipiircmenl or division of tiic Authority or the Secretary under any of "“ t ь«  ......
the following provisions may appeal lo an Appeal Hoard constituted 
under this t'.iit”  ;
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(o) see ion ¡3(1) (requiring a ^onvicted vfi.in to restore waters);
(&) scc’.'o t l ;C v,‘3) (declaring nn'eeempiion to Le inoperative); '•
(c) reel:on J7(?X«)(i) (imprstre terms and conditions subject to 

’ «■Mil an exemption may continue in force); ’
:• (i.1);.section l7(3Xrt){ui) or i7(3W<) (cancelling;an exemption);

(•) section 1701(c) (amending or adding to-a notice or substitution 
a new notice);•‘r'* • ■■ ■ ; . . .j,'. ,i* ■■■ (l(

. (A--.section 1S(-1) (refusing .to vary'.an-exemption);^.,•,,, ... .
’ 8 ’($) section 2C(1) (refusing 'to : grant' i  licence); ■ '
a.I, • •• ■ » . • -t- .1 ■ .* « 7 \T .........

(/•) scclion 20(*1) (ilxinc terms amt conditions oC a. licence); • *
.  •. (O-/ section 20(3) (fixing the. period for non-canccllation of a licence 

‘ .without compensation); . .
' " G) section 33(4) (refusing to renew a licence); 1 - : l'

(2) section 2 :(3X.0(i) (imposing new or amended terms or conditions 
.fo r  continuanc: of a licence);:.-.. »..

(O' sections 2‘i(3)(/0(i:l) and'24(3)(fr) (cancelling a licence); " ;
(m) section 24(3)(e) (amending cr addins to a notice or substituting 

: 'a  new notice); • • '■ ■ • > •.• ■
**•••(«)« section 23(4) (refusing to vary a licence); . •

; U!) section 33*.(requiring, huormaiion to be furnished);- - '
00 section 43 (refusing to withhold information from the register)-

(2) No appeal shall lie 'unicr this'section where the-requirement of 
the Authority is made with the prior approval of the Governor in. 
Council under section 17(2) or 24(2). _

(3) An appeal under subsection (f) shall be" made by lodging 
notice of appeal in the prescribed manner and form within 21 days after 
the person aggrieved.has received notice.of the decision or requirement.',

: (•■>) V'hero the decision or requirement appealed from ’was made, 
under a provision mentioned in paragraphs (<j) to (e), (/) to («;) or (o) 
of subsection (I) the notice thereof shall be suspended and cease to have 
effect as from the day on which notice of appeal is duly given to (he 
Authority and until the appeal is disposed of, withdrawn or abandoned, 
unless.— . ' . ■ ' . . I. . : .
■•:•(«) the decision or requirement is considered by.the Authority to 
:• ••>>,••■ bc-nccessary because— : •• . .

(i) in any ease, tha quality of the part 'of the waters r.f 
Hong Kor.g to which the decision or requirement relates may 

:r » t-.'. constitute o danger to the health 'of 'lha public or a1 scclion of 
'the public; or

; ! ! (ii) in the case of a' licence for the purposes of section i>,
•d' tthe discharge or deposit to which the decision or requirement 

relates may be harmful to the drainage or sewerage- system, or 
any part thereof, or to the health or safety of any person 
engaged in the operation thereof; nnd

(/:) the notice contains a statement to that effect.
\ ’ ■ • ' ' ' /

(3) Where the appeal vs from a decision of th e ;Secretary mulct 
section 43, he shall not .enter in the-register .the information to which 
the appeal relates until the appeal is disposed of, withdrawn or abandoned.
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Ifi. ()) i'v. у i-pps.-.r mtdtr ¡.cfiion '29 shall bo determined by an 4.vr.t!u"itn 
Appeal Ituuiil cum.tinned 'nirclcr* Ibis l'arl. ' 1 Паме.'**'

('.') The. Governor ilmll appoint as Chairman ot Appeal Hoards a 
person who L qualified ill law. •• .

(.5) fiubjicl to 'section 32{J). ihc Chairman ilmll be appointed for a 
terra of 2 ye.ns Inil may be icappuinlcd.

f-l) The Governor ’shall also appoint a panel of perrons whom he 
i.i be suitable for appointment a; members of an Appeal Hoard • 

pursuant to section .4(1).
(51 An appointment nmi«.r subsection (2) and every appointment to 

■ the i rvi nil'll г subsection (<l) shall be notified in the Goictie.
1 Jn subsection (?) an.' in ;ection 32(1) "qualified in law" means
' tprili/ (I for appoi.1.tiiicnl as a District Judge under section 5 of the 

DR: vet Con;-.: Otv"nance. (Ctp. ««•).
* t . ,

.51. (1) The ' jurisdiction’, of an Appeal Hoard on any appeal or CsenUe«{ 
pump of app als .«hall lie exercised by (lie Chaiur.an and inch number *r“ 1
v[ persons from tl.e panel referred to in section 3()('t) as the Chairman 
may appoint for. lint appeal or |>ioup of appeals..

• (’.i Ом ;.;>y appeal an Appeal Hoard may confirm, reverse or vary 
tbc decision or r:<:aircnicnt of the Authority or the .Secretary.,

(3) Rvcrv qn-.vtton before an Appeal Hoard shall be determined 
’■"■у tl in opinion of tha majority o( the Chairmen and the members hearing' 
the appeal except a question of lav; which shall be dctc; mined by the 1 
Cltaivin.-.n; in the event ot an equality cf votes the Chairman shall have 
a casting vote. .

i-l) An Appeal Hand shall not at any time consist'of a majority 
of persons oho aic public officers.

(5) An Appeal Hoard may—
(fi) receive evidence on oath;’
(i’O admit or (:Л« into r.crounl any statement, document, informa* . 

lion or matter whether or not it would be admissible as evidence 
, . . in a court of law; and . . . . .  > .■ . / '

(c) by notice jn-writing summon any person to appear.before it 
' to produce any document or to civP evidence.
• (5)' The Chairman may determine any form or matter of practice 

or procedure in so far as no provision is made therefor in this Ordinance.

.12. (!) If the Chairman of Appeal Hoards is precluded by illness, Surrtvmrnisrr 
atser.ee from Honf, Rom; or any olhcr-cause from exercising his iunclior.s гнпг.ачч »» 
the Governor may appoint any other perron qualified in law to act as n\ii.i!’PO 
Chairman ar.d as such to exercise and perform all ot the powers, functions 
and duties of the,Chairman durinp the period'of Ins appointment.

(2) If a person" appointed by the Chairman tinder section ЗШ) to 
hear an appeal or group of appeals is precluded by illness, absence from 
Hoo/; Kiu.t, or ary other cause from exercising his functions. u,c Chair
man may appoint any other pet ton from the panel provided for in 
section 3d(-i.l lo act in,his place. '
, • •

(3) 'Ihc ' Chairman of Appeal Hoards may at'any  lime resign lii.s
o.fic: by notice in writing lo the Governor. ■ - '
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(4) li the parlies to an appeal consent, the hearing of the appeal 
may be continued notwithstanding any change in the membership'of an 
Appeal Heard ns if (he cimale had not occurred.

3.1, (I) This section applies where—■ •• '■ ■ ■•■ .*• : '!
(o) • an Appeal Hoard has reversed or Varied a decision ;or require- ' 

meat of the Authority or the Secretary; and
(A) the
. stance 

interest.

s » »» srs •••■ I ,

Authority or Secretary considers that cacepilnnal clrcum* 
ces require the review of the Hoard's decision .In the public

wit
(2) The Authority or Secretary may. where this section applies, 

itliin |A days of heir.; notified of a decision ‘
the case for review l>y the Governor In Council.

of an. Appeal tloiml icier

.. f.1) Where the Authority or the Secretary lias referred a case- for
review under subsection (2). ha shall forthwith notify the other patty in 
writing of the reference, giving his reasons for jeexinG the review and 
in vitin g  him to submit written representations concerning the review,
within 14 days of receiving the notice, for consideration by the Governor 
in Council. ‘ .

(4) Upon a reference under subsection (2) and upon the expiry of 
the period of 14 days referred to in subsection (3) the Governor its 
Council may review the ease, cantidering any representations submitted 
under subsection (3), and mey confirm, reverse or vaty the decision of 
the-Appeal Board. . •* :• .

■ 34. (1) The Chairman of Appeal Boards may of liis own motion, 
before an. appeal is determined, refer any question of law to the Court 
of Appeal by way of case stated. . •

• (2) On the hearing of the case the Court of Appeal may amend 
the case or order it to be sent back to the Appeal Board for amendment.

PART VII . ;  . . 
P o w e r s  o p  I s N F o a c c M c t r r

4 t i j ’ t i « .u v u  i t i  i . i u  m i m e ,  s iu y  i M i s m i i . i i i u i i  o l i v i n i . \i i i k u t u  i m i i w v  u s u i ; ,
information which he is authorized to obtain by regulations made r.nJcr 
section 4ti(l),'/) or which the Authority may reasonably require for (lie 
purpose of exercising and performing his powers, functions nr.d duties 
under this Ordinance. . . <-

(2) A person v.ho— • •
. («) fails without reasonable excuse to comply with'the requirement* 

— of a notice scivctl on him under .subsection (I)p.or ;
(A) in compliance or purported compliance with' Audi a notice.

nukes any statement which he knows to be false in a material 
;'••• particular or recklessly nukes any statement which, is false in 

a material particular or knowingly omits any material particular,
commits an cifence and is liable to a line of S5,00ft. • ••

36. (I) Subject to subsection (2), the Authority may in writing 
aulhori/.e imbue oilircts In ..xeieisc the powers conferred on an authorized 
utVxcr by sections 37 and 38, or such of those powers ns Hie Authority 
may specify.
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1 ,

(2) The Auihoriiy shall under subsection (I), authorize only a public 
officer of or above l!ic rank specified lo exercise Ihc following power*—

(a) (he powers In section 3K(A) and (c), an oiliccr of. or. above (lie 
1 •' rank of 1’olliilion Control Officer; •

(//) any oilier power conferred by section 37 or JS on an authorized 
. . oiliccr. an officer of or above Ihc rank of Assistant Pollution .

Conlrol Inspccliir. . . . .
(3) An Miihoiizcd officer exercising any power In xcciion 37 or 33 .

may uke with him such persons t>* he reasonably require* lo assist him ,
in ihc discharge of his duties. ;

37. (I) .‘.‘object lo r.iih'.rcllon (2), an authorized oiliccr may. for i'«i«rrt of 
i (lie pui|!i>;cx of ihi.i .Ordinance, without a svnrrnnl cnicr any place or (Vni„7« i.‘>
: premises or slop and board any vessel— tmrr pitman ,

(«) fiom or on which lie has reason-lo suspect ¡hat, in contravention “ k‘.
" of see lien S(l), matter has been or is bcir.n discharged or dc- ' '

positcJ ii>lo the. waters of Hong Rang or inland svaicrs. or. in ' 
ccr.iravenlion of section 9(1). mailer lias been or is being dis* 
charged or deposited into any public sewer or public drain;

: (t) from or on which mailer is being discharged or deposited as 
.v.cnitoncd in para graph f/i) pursuant lo a licence or an exemption 

, conferred by section 1>(0. whether o r  not Ihcro is a suspected . 1
c.)»ir..venl:ou of sr.tion 8 or I);

- (c) on which he has reason to believe there is any thing likely lo • •
he, or lo contain, evidence oi an offence against this Ordinance.

((:) An authorized officer shall not under subsection (I) enter domestic 
premia:* (other than that part of such premises on which there is a .
private sewage treatment plant) nr board any vessel used wholly or 
principally lor dwelling purposes without a warrant issued by a magistrate 
under" subsection (3). . • ■ ’ . ■

(3) A 'magistrate may issue a warrant empowering any authorized 
officer to cx.'t'r domestic premises or to board any vessel used wholly 
or principally for dwelling purposes if Ihc magistrate is satisfied by 
information on oath that iheic is reasonable ground for suspecting Ilia:—

(n) ecu,nary to section 3(0, any matter is being or has been- dis- 
charged or deposited into illc svaicrs of Hong Kong'or inland 
waicis from those premises or lhai vessel; or

•• (¿) enntrarv lo section 9P), any matter is being or has been dir.- .. 
charged" or deposiied fiom those. premises, or that vessel into 

. any public i:ev.u or public drain;
"(c)- there is on those premises or on that vessel any thing likely to 

be. or to contain, evidence of an offence against this Otdiuance.
(-1) An authorized. officer svho .enters’ any place or premises or 

boards any vessel— . (
(a) shall, if so required, produce' evhlenec nt Ids Idcnliiy and of 

his Minimization by ifte Authority under section 36; and
(t) shall, if a warrant Is under 'subsection (3) required for entry,

produce Ilia! .warrant.

; ^. i • f :
Ì / ' . 
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Ìli, Ai* aii.Vtort/cJ ofiìccr wlio h.i* 'miimi.viI lo f.cilìon 37 nr nity riuthrr 
warrant issued iheiemidcr. eniered any place or jircr.iiscs or bnarded any 
vvs'.cl. ni who l.as been admiltcd lo any place, premise» or vcsscl i » thè 
cnuise of hi»-dalie», nuy—•
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ru Schedule.

na.:ya!s oi '  mutes.

(<») inspect any plant o r ' equipment or observe any rri'ca '. or 
* • ■’ - procedure wilier. he has reason’to suspect is being, of hai bicu.

, v  or is intended to be, used, fn. connexion with— • • . .
(i) a discharge or deposit which ). being, or has. ban , mailer V

, . ; . contrary to section SO) or 9(1), or Is made pursuant to a licence
■ . or an exemption conferred by section 1J(I); ... ‘ .
.* . ' . ’ ’*■ (ii) the treatment of any mutter v.'hicli is being, or is intended

.• t_o be. discharged or deposited into the waters oC Monp Konc 
. "V-i or inland waters or into any public- sewer or public dram,

\ itv* • '..and may require any person in charge of Iho place, premises or
vessel to do anything which the «Ulcer ■ reasonably considers to 

: be necessary for facilitator,g the inspection or observation;
. (6 ). require the person in chares of the place,' premises or vessel to

.'produce for examination any drawing, record or dccumcnt which 
:s in the possession of such person, or which he can reasonably 

> obtain, relating to any pl.-.ut or equipment referred to in pav.v
. craph (n) or to any discharge or deposit.to which section 5(1) :

• or 9(1) applies or the officer has reason to suspect may apply;
(r). seire, remove ami detain any drawing. record nr document referred 

•" to in paragraph (¿>) or any other article or thing if he has reason 
. -to suspect that it is, or contains, evidence of an offence under this 

• • ' ■ . Ordinance; . ..........  .
(<0 examine and male a coptc, of records kept pursuant to a condition 

: — of the kir.d mentioned in paragraph 9 of the First ¡iohcdulc;
-(e) 'take samples of any matter which is within tho description fu - 

: paragraph (a)(ii) or which he has reason to believe may coma 
within that description. .

.1?. (1) A certificate of analysis of a sample of any matter inav be 
tendered in evidence in any proceedings under this Ordinance and shall, 
until' the contrary is proved, be svDicicnt evidence of the facts stated 
therein if the procedure set out in this section has been complied with, c 

' or substantially complied with so .far as is reasonably practicable, in 
. relation to that sample. • . '

(2) An authorised officer who lakes a sample of any matter for the. 
purposes o( subsection'(1) shalt—

(<i) divide it into 3 approximately equal parts; •’
(6) place each part in a separate container and'suitably, mark or', 

label «net» container; , ■ ;
(c) ensure that the person appearing to be in occupation of the . ■ 

premises on which the sample was taken or his servant or asent—
(0 is handed such one of the parts as that person or bis servant 

. . «r nr.cnt inay select or. if that is r.ot reasonably practicable, is
•' " handed or sent by registered post such one of the parti ns tho

officer shall select; and
(ii) is informed that one o f’the other 2 parts.is intended to 

be submitted to the analyst for analysis;
(</) except where an analysis proves in bo unnecessary, personally 

.submit one of the remaining 2 parts to the analyst for analysis 
and retain the other for the purposes of comparison.

0 )  As soon as the analyst has completed the analysis he shall furnish 
to the ret- vant Authority and to the person referred to in subsection (?.;(<.),

, or his serva >t or asent, r. eerliticalc of Iho results of the analysis.
(!) A Cciiifieate under subsection (it) shall be signed by the analyst, 

but the analysis may bo made by a person acting under his directions;
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and any ecu''.- , m; parting to have. beep, «irncd by ihe’analyst shall he
presumed, un : il the ee.nlraty is proved, to have been «¡fined by him.

.. ($) Jr, ihr, section "r.r.ni/xl" means the Government Chemist nr any 
parson appointed by the Governor as an analyst for the purposes of this 
section. •

fu) An appointment by the Governor under subsection (5) shall be 
notified in the G'incite, •; • ,.• . v

I « f •  ̂ ■ * ‘
40. A person who— . • , • . •

‘(o) wilfully obstructs an authorized - officer in the exercise of any 
. power conferred on such olliccr hy or inulcr section 37 or 3S; or

v . (b) fails without reasonable excuse (o comply with any requirement 
duly made by an olliccr under those sections; or . <

(c) it-, compliance or purported compliance with any such requirement 
produces any drawing, document or record which he knows to 

V| be incorrect or inaccurate in a material particular or docs not 
believe to be correct and .accurate, .

commits an offence ami Is liable to a fine of SS.0C0. •

PART VIII •

O.Ttncct Is
f tl llin n  IA 
lid io i l l  11 
snu ) S .

MlSCCMANCOUS

(>.) The procedute to be followed at, or for the purpose of convenia;;, 
any hearinc under subsection (I) shall be determined by the Authority.

•I.\ (1) The Authority shall cause to be kept, in such form as the Auihuiirz 
Secretary may determine,, a register containing the prescribed particulars <# !-«n 
in relation to such of the following' as fall under hu jurisdiction— "■

'' (,i) • all discharges r.nd deposits which arc exempt pursuant to section JJ 
and applications and dotices under this Ordinance in respect 

. ■ ' (hereof; * ' .. ' ' *
(/,) all discharges and deposits for which'a licence is in force, np*.' 

plications fur such licences and other applications and notices 
under this Ordinance in respect thereof;

1 (e) ..suoli other matters as may be required by regulations mads under 
.section >IC to be recorded in the register. .

(21 The register shall be open for inspection by the public (luring 
normal odice hours at such' places ns the Secretary thinks fit,

(3) A person shall he entitled, upon pfiymml of the prescribed lee, 
to a copy of any entry in the register certified by or on behalf of the
Authority. . ' ' ‘

•f.l. (0  Auv person may apply to die Secretary to withhold from iv.umi.ni 
public mode Hum or oilier public access under Ibis Ordinance any specified .
iiifniniaiKM eoiiccinioi1 a discharge or deposit, whether appearing in a |„7i,, |u,iù;i,.
lu nice or an 
document.

ipplieaihm therefor or in any notice, reumi or oilier

i.
:i
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. (2) An applies lion "under subsection • (1) shall be granted by the-
Secretary to ill's extent lint hs is satisfied that public notification or other 
public access to the information would—.. . . . '  ,

... (a) fcs contrary to the applicant’s private interest to an unreasonable, 
decree; o r ' , ' '.

(h). be contrary to the public interest..-. ■ ; , • ’
. (3) Where an application under this section is refused by the Secretory,'

. whether in whole or in part— . . _ .
, . ■ ■ («) notice of the refusal and of the reasons therefor shall be given

’ * . ' j  ' in writing by the Secretary to the applicant; l ‘ :
. ■.*. (6). the information shall not be publicly notified or otherwise made 

‘ . . . v * ■ accessible to the public until the time for'appeal under see*
■ ;lion 2S(3) has expired; • •(•’. .. ■ •

•: i.i . - i -*-t. (I) A person commits an cffcnca who, except In the circumstances 
't .iltcftl provided for in subsection (2). discloses, or eives to another person r.ny 
ltj 0a •„ . information or document concerning,» trade or business .secret which has 
it/. • ' come to his knowledge or. into his possession in the course of the exercise

or performance of his powers, functions or duties under this Onl.nance.-
(2) A person docs not commit an offence under subsection (I) if ho 

discloses cr fives any information or doeument to another person—
(e) for the purpose of the exercise or ■ performance of his powers, 

functions or duties under, this Ordinance aud piocccdiufs connected
: . ■ • ' therewith; _ ;

:c- • v- ■ '№). pursuant to an order of a court under subsection (3); ’ '
-*• '• • . .‘(c) .with the consent in writing of nil such persons as appear to him, 

i after reasonable inquiry, to be interested in the confidentiality 
of the information or document.

• - (3) Where in any proceedings a court considers that the justice of
; the case so requires, the court may order the disclosure of any information

• *. or the givins of any document referred to in subsection (1).
* * i» ’ • • • N • .*• • r . . • 1

a ; i . . -(4/ A. person who commits an offence under subsection (1) Js Hnblo
• ■ to a fine of HO,COO and’ to imprisonment for 6 'months. ,, .

li-:* . ‘ 45. (I) No liability• shall rest on the Crown or-upon any public
...n • ofTiCer by reason of the-fact lhat.ar.y licence or exemption is granted
 ̂‘ . or continued under this Ordinance for the discharge or deposit of any
, .■ matter into.the waters, of Hong Kong-or. into inland waters cr into a

public sewer or public drain, , .. •; i
(2) A public officer shall not’be personally liable In respect of any . 

act or omission of his if it was done or made by him in the honest belief 
that it was required or authorized la th e  cscrciso ol'-any power, function 
or duty of his under, this Otdinanec.

(3) The protection conferred on public olticcrs by subsection (A) In 
respect of any act or omission shall not in any way affect any liability 
of the Crown in iorl for that act or omission.

itoiu. •“t>. (I) The Governor in Coimeil may, after considlnthvi with the
Environmental Protection Advisory Committee, by iceulaliou p/ovule for—

. («) *be manner in which quantities mid rales of discharges and 
deposits arc to be calculated for the purposes of ¡.cctum lti(l)(/i); ’ 

. : (It) the form and contents of— '•
(i) i  notice under section (4; . . .  • >.■ ••,-.
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(¡i) an application for approval under icclion JS{ •
. (iii) an application for tv licence under section 19;

! (iv) an application for r. renewal of a licence under section 23; 
?'■ • • (v) an application for a variation of a licence under icetion 23;

" (c) the period within which a licensee shall make an application for- 
■ . a renewal of the licence, and tltc circumstances in winch a licence
1 may continuo in force pending the determination of any m e n .

application; ’• ■ ■
(rO the particulars to be entered in the register;
(c) the particulars to be contained in a notice referred, to • In 

lection 19(3X6)1.' , ,
(/) the manner in which objections shall be made under section

• - MW>y, •
( g )  the manner of dctcrmhilnp, the amount of compensation payable 

muter sections 23 ami 26. the factors to be taken into account 
.. or di.irrg.mlcd and the principle*, to be applied in determining

• • that amount; . , • .
. (/i) tits fou.is (o be used and the procedure to be followed for the 

■ purpose of appeals under Pail VI;
. . . (i) fees and charges which may be imposed by an Authority or the 

Secretary-- ,
’ (i) on persons v.-lio '  c making c'.hrh.'.rgc* ct deposits which arc.

caempt v'mlc.r section i.< or for which a licence is in force, c>r 
cm t.ny rltss or description of nucli persons or in respect of men 
dischaif.es or deposits or any class or descripción thereof, m.lud- 
ina chary,.:* lor the reception, treatment And disposal of matter 
discharged pursuant to a licence for the purposes of section 9;

' : (it) persons’ making any application referred to in para
graph (6); • -

v  (O malicia " abouthwtilchInformation may be obtained v.ndcr
• section 33(1); • ; 1 • 1 ,
(k) the manner in which notices rctpilred or authorized by this 

Ordinance may be given or sent to the person to whom they 
. arc addressed; • ,

• {[) the inclusion of a lake,’pool’or pond or any description.of lake,
pool or pond within the definition of "inland water* 1 In section 2 
r.s provided for in paragraph («) of that definition;

( h i )  prescribing anything (including any fee) which is to be or may 
bo prescribed by. regulations;.

(„) generally for the better carrying out o(. the provision* and 
purposes of Ihis Ordinance...

(’) licmilaiions made under siibsccMim (IX«) may delegate to the 
Aullioiiiy the power to dclmmine. in any particular ease.’ lite method cf 
making any calculation for the purposes of icclion 16(0(6).

(3) lUguhiious made under I!»:-, section may provide that a contraven
tion of specified  provisions thereof or • (>f .specified condition* of an 
exemption conferred bv section IS or of specified condilinns r.f a licence 
shall he an i.liciico and may provide penalties therefor nnl exceeding a 
line of ¿.VIVj ami imprisonment for 6 mouths.
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47. (1) Subject to this section, this. Ordinance'shall'bind the Crown.
(2) Section* S and 9 shall not have c.Tcct to permit proceedings to be 

taken against, or to impose any criminal li:.!>;ii:y on. the Crown or on 
any person who makes any discharge or deposit which he is required to 
make in the course of carryins out his duties in the service of the Crown.

(3) If it arrears to an Authority that any 'discliarge or deposit is 
bring, or has been, made in contravention of section 8(1) or 9(1) by any 
person in the course of carrying out his duties in (lie service of the Crown, 
he shall, it the cor.liavcalion.is not forthwith terminated to the satisfaction 
of the Authority, report the matter to the Chief Secretary. '

(4) On receipt of a report under subsection-(3) the Chief Secretary 
shall inquire into the circumstances and, if his inquiry shows that a 
contravention of section S(l) or 9(1) is continuing or likely to recur, he 
shall ensure that the best practicable steps arc taken to terminate the 
contravention or avoid the recurrence. ■

(5) Any notice or application under this Ordinance concerning a 
discharge or deposit which is to be. or may be, siven or made by or on 
behalf of the Crown may'be giveu or; made by any publ'c oiliccr on 
behalf of the Crown. • .

(S) Any notice under this Ordinance concerning a discharge or deposit 
which is to be. or may be. given by the Authority to .the Crown shall 
be given to the principal oiliccr of the Government Department which 
appear! to the Authority to bo responsible for the discharge, or deposit 
or, in the event cf any ■ question arising ns lo which Department is 
responsible, to such public officer as the Chief Secretary shall determine.

• (7) No compensation shall be payable under section 25 in respect of 
any discharge cr deposit made by or on behalf of the Crown.

• (8) No fee or charge prescribed for the purposes of this Ordinance 
shall be payable by the Crown.

4 8 . 'If any question arises as lo who ate the body of persons for 
the time being constituting the environmental Protection Advisory Com
mittee mentioned in sections 3. 5 and -16, the matter shall be referred 
to the Chief Secretary yriio. shall determine the question by certificate 
under his hand.

• ' -î". (I) No exemption which arises for the purposes of tin's Ordinance 
by operation of section 15 and no licence shall he construed as a dis
pensation from the requirements o f . any other Ordinance except where 
that other Ordinance so. provides.

(2) Without limiting section 3(3), the giving,' granting or making of 
any direction, licence, permit, consent, approval or other requirement or 
authority under any other Ordinance shall not bo taken to authorise 
any act or omission which contravenes section 8(1) or 9(1). •

■ -50. The enactments specified'in the Third'Schedule are amended in
the manner specified therein.:. i . ■

51. Upon section S(l)(n) or 9(1) 'becoming applicable to a discharge 
or deposit pursuant to section-7 the ' enactments mentioned in the fust 
column of die t-y.urih'Schedule shall have (.¡feet in relation to that dis
charge or deposit as if they weic amended.in Ike manner specified in 
the second column of that .Schedule. • •;
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I ,• .FIRST SCHEDULE. ... (ji. 17(6). IS(7).
I ■ ..... . .  . ! • -  20U), 24(6). .
| • 22(7) it  33.] . .
I ■ ■ ■ • •• :r : ............. •

'  T l u m : ;  a m i  c o . M M i i o N s  ¡ ¡ i ; i . i i : c r  t o  w h i c h  a  i . i c h n c c  m a y  u u  •

• >• CKANtLO OH AH r.SLMl'flON COtUINUUIl • > !
« . ,J . .

J, T!ic place r.i:tl lime», or periods at or during which' the-discharge or 
deposit. may be made.. • •' •••' ■ *" •' :* ‘ .■

2. The design-ami construction of any plant or equipment used in making 
ihc 'disciiargc or deposit. ... "j

■ 3. The inte r.f ilir.uharp.e or deposit or the total amount thereof in rela
tion to the matter discharged or deposited or any constituent thereof, <

i '• •
1 4. The nature, composition, colour amt temperatur: i the matter dis

charged or deposited or af any constituent thereof. ;

5. The tientmcu! of matter before it is discharged or deposited and the 
plant and equipment In be provided, maintained and used therefor.

?>. The eq.ti"mail aa>l facilities' to be provided for inspecting’; sampling «
■ or mc.u.uiing the discharge o  deposit or any constituent thereof. '

7. The maintenance and-security ofany equipment and facilities referred 
in in paragraph (>. . . .  .

ft. Tire provision'to die Authority r.f .saiaj.lcs, and of Ihc results of the 
analysis cf samples, of Jischaigea anil deposits.

9. Tim keeping of records in relation to the matters mentioned in para-. ._
graphs J and 4.' .; ■

10. .The access of authorized oflircrs to Hits equipment, facilities and •
records referred to in paragraphs 6 anil 9. ' .

11. Precautions to be taken nr-nhist matter discharged nr deposited enter-, 
in; any .specified part cf the .rders of Hong Kong or any public drain

• . t or-public server. ,

SCCOND SCHEDULE V , .• (s. 27(2).]
D ltT C ItM IM A tlO N  O P CO M IU N SA TIO N

' 1. A person who claims compensation, under section 23 or 26 shall, 
submit to the Authority particulars in writing of his claim.

2. (I) A claim under paragraph 1 shall be submitted—
(,:) where a licence or exemption is cancelled, within I year after the 

cancellation;
’ (6) where a licence or exemption is varied so as to impose additional

obligations on the person making the discharge cr deposit, within 
t year after the completion of the works attributable solely to 
tlic requirement of. the, Authority..

(2) 't he period icfeu. d to in sub-paragraph ID may, »ipi>u application 
made, to the Governor either before or after the expiry of that period 
be extended in accordance with this paragraph.

i
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O) Notice cf an application under *iib-parac:aph (2) «hall be given 

lo llic Authority liy the applicant.
(•!}• The Governor tv.ny eaten.; the period within which particulars 

of a claim mis: he submitted to the Authority if he considers that the 
delay in submitting such r.ailicolnis wax occasioned by mistake of f .ct or 
luisiakc of a;-.;* matter of law (other than the mailers conlaincd in sub- 
paragraph (I)) or hy any other reasonable came or that the Crown Is 
not materially prejudiced by the delay. * .« ( .. .

' lit but net in nay case exceeding 6  years /ruin the limo when the right 
to compensation rust arose. ... • . . .

.  * *'■ .  . . .  *
3. It the Authority and the claimant do not agree on the seiilcmcnt 

• or compromise of the claim within 3 months of the submission ot partic
ulars under paragraph I. the claimant may notify the Authority that lie 

. desires a reference lo a tribunal; and the Authority shall thereupon refer 
. the claim with the particulars thereof to a tribunal, consisting of a District 

Judge nominated by the Chief Justice for the purpose.,.. •

>1., The tribunal shall hear any evidence which the Authority nr tho 
claimant may wish to tender and, if so desired, hear counsel no behalf 

■ of the Authority and the claimant, and shall determine tiic amount of 
, ■ • compensation, if any, to be paid to the claimant,.

3. For the purposes of paragraph 4, the tribunal shall have powers 
simi.ar to those veted in the .Supreme Court for hearing evidence, determin
ing claims for damages and awarding costs.

6 . The practice and procedure jn connexion with any prneccdm.y;
. '  before a tribunal under this section shall bo such as the tribunal may 

octemaine. , *

‘ 7. Any,'award cr, decision of a tribunal under this Schedule shall 
Its final but if a parly is dissatisfied with the decision as being erroneous . 
in point of law, ha may, within. 1  month after the decision, require the • 
tribunal to.slate and sign a ease for the decision of the Court of Appeal."

6 . Ths tribunal may direct that iatcrc.M lc  paid on compensation 
(but net on cons) from sueh date and for such period as the tribunal 

... thmlts fit, at the lowest rate paid from time to lime by members of the 1 : 
Exchange Hanks Association on time deposits or at suci. other.rale as . 
may be determined by resolution of lha Legislative Council,

pa:d from such money as may • be provided front lime lo lime by the 
■ Legislative Council,' ..•

(J) An extension may ba granted by the Governor under'sub- 
paragraph (!) with or without conditions for such period ns lie thinks

• \ ..
0. AÌ! compensation, including interest thereon and coiti, shall he

• v

■ : i •

THIRD SCHEDULE fs. 50.J
Enactment- Aniciuliiiciit .

ns.
. !cc.l



NV/UY 

Knneimcnt " "

Public Cleansing niul 
Picvtnliim of 
Nuisances (New 
Tei rii oriti.) 
lUv.iil.Mioit.t

Marine llinvkeu 
Regulations,

Country Parks ' nod ' 
.Special Areas 
Regulations •

• • V* '‘i

Minins Ordinancc-

U 'U .i , t l ï l f ) N  CONTHOI. m ix .

"• ' . • A tncr.dm tH t ‘ •

makes a ditchargc or deposit, under 
and in accordance with

in) a 'liccnca ptanied under
c‘ r t  iohii.s ". section 20 of Hie Water

pi.dlulion Control Ordinance 
. , l!)S0; or

. ;i .(/i) an exempiinn which arises
under section 13 of dial 

* Ordinance.1 .

Rep,ulalion «1(1) is amended hy Inserting after 
paragraph (3) the following paragraph—

"(0) No offence tinder paragraph 
(Die:) is .- «ted hy a person who
makes ’ a.'go nr deposit under
and in a..i.r.i:,nce with—

. In) a licence granted under
<■  r.Mose.» section 20 of the Water

Pollution Control Ordinance 
IPSO; or

(/>) an exemption which arises 
iindrr section IS c£ that 

,. , : Ordinance.".

■ • Regulation 19 is revoked.

' Regulation" 12 is amended- ,
fu) by being renumbered as paragrnph ( 1 );
(i) ' by insertine ’after paragraph (I) tho 

following—
"(2) No offence under pa rag rapii 

. (l)(i) is committed hy a person 
who makes a discharge or deposit 
under and.In accordance with—

(n) a lierr.ee grunted under 
> < . * « 1  usa.), ... section 20 of' ll;c Wrier 

. • ’ Pollution Control Ordinance.
. ■ • • 19t0; or
• •; ?: • • (6 ) an exemption which alisei
. ■ 'i under Motion • 13 . of that

Ordinance."..,.; ’ » .. * 1 , • ' ’ > *,
The. Ordinance is amended by ndJing after action 

'.,28 Hus following—
,.. ««oiMharsci. 2 ».\. No rtfenec under section 
, ami ibwuiu 2 7  or 2 H j* rtimmilirtl hy A person 

iMiiiUiin 1  whn makes n diachnrge or deposit
T'niu.ii ’ under and in accordance svilii—
Onlirancc. ■

(u) » licence granted under 
< ut uso.) ..section 70 of the Water

. . .. Pollution Control Ordinance
19M); nr

, (M an exemption which arises 
• ■ •• • under section 15 of that

. . ■ Ordinance.".
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Cn.tetmeni ✓ l.\ic/i.fflic/if v ".
Tcari Culture ... Section i> is amended—
Control OrJinar.ee “ • (p) by beins renumbered as subsection (IV, ■
-V '• , . (6) by inscribe nfler subsection (l) tho.

f  x '-  .' following— ‘
■' *«-.• . **(2 |  No offence uniter subscc-.

•. rj ■>: tr>; tion ( 1 ) is committed by a person
V  ■-.• • :y  . who makes a discharge or deposit

• . - t ■* -. •» under anil in accordance with—
; ......... . . . . .. . .. .. (n) a licence ..Granted, .¡niter.

■'( i.oMosoi) V , " section 20 of the . Water : 
• • ’ ’■.'*■ ; "  • Pollution Control Ordinance

r; " ' 10S0; or
■' ' . ‘ ‘ 1 . (¿>) cn exemption’ which arises

. . * • s under section 15 of that
• Ordinance.”.

Shipping and Port ’ ¡The Ordinance is amended' by adding after 
Control Ordinance . section 48 the following—^

.’Di'charxu ’ No f'fTcnco ■ under section 
■'' " "uiufr me 4t> is commillcd by, and no oblig.v 

• ” ,. ‘ JV»1".- . tion arises under section -18 on tho
• comrot" )>nrt of, any person who makes a.

CMtMiue. discharge or deposit .of oil or a 
" mixture containint; oil under anil in

. ' . accordance wills a licence for the
' f  pt 1920.) purposes of section 9 of the Water 

■.... .. . Pollution Control Ordinance 1980
; ; t  ••• "• •• ’ • ' planted under section 2 0 - of that

• c - ; - . • OiJinance.". .. .

, . . .. FOURTH SCHEDULE . • *1*. 51.]

* Amenihncnt'deemed to have beet: tnaue for '
'■ Enactment .... , the purposes of section SI . ,

Public Health and The Ordinance shall have effect as if section 5(0 
Urban Services . ..were amended as follows—
Ordinance  ̂ (n) by deleting paragraphs (a), (c) and (/0;.

(6 ) by- deleting paragraph (ft) and' sub
stituting the followiV.G—; ’ ‘ ‘ . ' "(b) causes or perntiu any. solitl

matter, mud or waste ’to be. ' 
placed or thrown, or to fall, or 
to be carried over any grate 
communicating with anV public 
sewer or drain;".

«
Public Clcan.-ing and The fly-laws shall have effect as if they were 
Prevention of sin. oiled as follows— . '
Nuisances By-laws' ;. . (<?) in by-law 10, by deleting sub-paragraph

(*■');
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• Amendment deemed to have been made for .
Kmièimciu' ' • • the purposes of ¡cciion 51 < " " •

• ! (t) in bylaw 14, by detains paragraph (2) '
............... and substituting the following—

• • 1  s .  v '• "(2) No'person shall discharge, ’
deposit, or place any pigwash, in or 

.... . • ' into a public place. .

Public Clcnr.sinG and 
Prevention .of ' " '• 
Nuisances (New • ' 1 
Territories) 
Regulations

The Regulations shall have effect as if they'were (Cm>. h i. 
amended as follows— *“*• '**•> •
* • (rr) in regulation 1 0 , .by deleting sub* 

paracraph (e);
(i) in rcculalinn 14,' by deleting paragraph 

; (2 ) anil substituting the following—
' ' '• "(2) No person shall discharge. •

• deposit, or place any pigwash.in or * *
1 ' into a public place.".;

.Summary Offences The Ordinance shall have cITest as if it were <c>p. us.) 
Ordinance amended as follows— . . .  • i

in) in section *1 ( 1 ). by deleting the words 
' ", or into (he waters of the Colony", the

words ", stream, watercourse, ford or 1 
reservoir, or into any drain or sewer"

'■ and live words ", stieam or watercourse";
' (b) in section MO, by deleting paragraph (<•>.

Pcr.il Culture •• Tut Ordinane.: shall Itavi: effect as if section (Cap. J#7.)
(i'Vuiirol) 5(0) were amended by deleting "or to pollute or * .
Ordinance i . to be likely to pollute the waters in any such

area". . ,•

'  E x p l a n a t o r y  M r m o r a n d u m

The purpose of this Bill,is to control pollution of the waters of 
Hong'Kong i.c. rivers,, streams and other inland waleis and Ihc territorial 
sea of lions Kong. . ,.

* ■'. • Pollution Offences
■ 2. 'There arc two key offence provisions. First it will be an olTcnce 

to cause or permit any poisonous, noxious or polluting matter lo enter 
the waters of Hong Kong in a water ccr.lio! /.one or to cause or permit 
any matter to enter inland waters and thereby create pobition by 
impeding the flow of the waters (clause S(l) when read with clause 2 (2 )). 
Secondly it is made an offence to cause cr permit anything other titan 
domestic savage to enter a foul water (Fain or sewer or other than un
polluted water to enter a surface water drain or sewer (clause 0 ( 1 ) when 
read wills claitsn 2 (2 )). .
. 3. A deposit of such mailer in any place from which ¡ 1  is likely

to enter the waters of lion's Ktr.tp, or inland waters, as indicated above 
or a di.tin or sower is also prohibited (clause 2 (1 )).

•t. 1  l;::sc are n number of exemptions ami defences to these nfTcitccs
(clauses 9(4) and 12). The most imp.nilnni defences arc that the 
discharge or deposit is exempt or is licensed. These provisions arc ex
plained below.



■■■5 .• It wil! i..n hs iwc.'tU7  for "the pfir-enlion lo prove that A 
person who causes any of lliesc occurrences .v or could reasonably 
have known tli.it lie was so Joins (clause 1 0 ) am! the occupier cl premises 
and (he master of a vessel will bo vicariously liable for often cos wltkh 
emanate from the premises or vessel. 'However in nay case a person will 
escape liability If he proves that he took nil reasonable precautions (clause
KOKOV' ■ • •. • " . • • • . ■

<i. The penally on first conviction is « line of S $0,000 plus n daily 
penally of $500 amt on a second o r . stibsci|ticr.l conviction n fine of
5100,003 plus Ihc liaily penalty (clause1 II). An offender may also he 
required by. Ihc relevant Authority to carry out remedial work (clause 13).

• ' • . 1 ... ■ ■ ■ 1 i' ■ i ’
.. . .  , Commencement o/ penal provision!

7. Tor the putposo of gradually Introducing, iho cottlrols which 
these offences will afford. Ilong Kong will be divided into walcr control 
zones each with an enforcement Authority (clause 4). The Secretary for 
the Environment is -required, after consultation with the Environmental 
Protection Advisory Committee, to establish water quality objectives for 
those zones (clause 5). which the enforcement Authority must then aim 
to achieve and maintain, and if neecsssry the Secretary may give the 
Authority directions for that purpose (clause 6 ).

' The pollution, offences in clauses $. and 9 ‘will only apply in n 
water control zone as follows—.
.....  («) the Governor will by . ordet appoint a day fur that ¿one after
; . , i which all discharges or deposits, or all discharges or deposits
■ ’ ’* ■•'•of a specified kind or description, will be classified as new dis

charges or deposits and will be forbidden unless licensed under 
■ , Part V of tho Bill (clauses 7{l)(o) and (2 )); • -

■■•..■(A), any discharge or-deposit or any. discharge or deposit of the 
specified kind or description which was being made in tint zone 

.during the t 2  months preceding that appointed day will ho an 
• enisling discharge or deposit (clause 7(2)) and will be allowed 

to continue until a . day to . be appointed by order - by the 
Governor under clause 7(3); .

(e). if after the day. appointed under clause 7(3) on existing discliargr- 
or deposit has not been notified lo the Authority .under Pari IV 
it will also be forbidden;

( < 0  a discharge or deposit will nol come 'within Ihc offences in • 
, clause 8  or 9 in accordance with the procedure described unless 

that kind of discharge or deposit is covered by the order made 
by the Governor. • -...

■ - , . Exemption oj existing discharges and deposits ,.t ”
9. After Ihc Governor has appointed n day for a particular walcr'

control zone under clause 7(2). and if the order covers the discharge or 
deposit in ipicstion, the person making an existing discharge or deposit 
(as defined in clause 2) may give notice thereof lo the Authority ucfom 
the day appointed tiruhr clause 7(3) (clause 14(1)). If such notice is 
duly given ilia discharge or deposit will be exempt from Ihc offence, 
provisions in clauses S and 9 ., :.y . ... .» ;

1 0 . 1  lowc' tr  an exemption will cease if the discharge or (lepnsil is 
changed in any sd the ways described in clause 23(1) or if the particulars 
given in a notice under clause 14 are incorrect .nml Ihc notice is declared 
inoperative under clause 16(2) or (3 ).

WATER POLLUTION CONTROL JULL ,
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II. An exewpison' • ' a <P»:\arge or deposit rosy also be ear.Ccll;! 
or varied by (he Authority on the grounds of danse г to ll:c public lita'.il, 
or to llie sewerage system or perrons engaged in ¡Is operation (clause 
1 /( 1 )). The Governor in Council may however authorize (lie Authority 
In do so even Ihinigli such gioiuuls aic not present (clause 17(2)). in 
llic latter ease compensation is payable under clause 2 (i(l).

U. . .  perr.uo who Is making an exempt discharge or deposit may 
apply to the Authority (or approval ot Changes thereto (clause lfi(l)) in 
which case, public notice must he riven nf the application (clause IB(3) 
amt (■!)). In ginnling any such application the Aulhurily may not impose 
any new obligation on the ajiplicant so far as the existing discharge or 
deposit is concerned unless the change would make it a significantly 
didcrcnt dischaixe or deposit (clause 13(7)). .

. • •* • • i . i ", г *». .

UetniluK of tUkhmsex mut deposit»
1.1. К after the day appointed by tho Governor tinder clause 7(2) 

tor a. water control acne n person V’islics to make a new discharge or 
deposit in that xune of a kind covered by the Governor's order, the person 
must, to avoid cnir.uriiiinr- an oiTence under clause В or 9, obtain a 
licence under Part V at the Dill.

»
И. ЛИ applications (or licences must be publicly notified (clause 

¡У(3)) and any person may loJgc an objection (clauses JPM)).,
1.1. If a licence 'is grunted the Authority r.iay Impose conditions 

including condition:; relating to the niallars set: out in thu Pint Schedule. 
In tin: care of a licence for a -discharge or deposit which, having been' 
previously exempt, has lost the excnipliuu by reason of any of Ihc 
thang'.-s mentioned in clause 161 !)(/<) the Authority shall not impose any 
obligation on the applicant so far as ths existing discharge or deposit is 
concerned unless the change would rnako it a significantly different dis
charge or deposit (clause 2 1 ).

16. Л licence may he cancelled or varied by Ihc Authority on the
same basis a:; is described'above for an exemption (clause 2 -1 ( 1 ) and (2 )). 
If ths iieor.ee is cancelled or varied within a period specified in Ihc 
licence (as provided ; in . clause 20(5)) compensation will be payable 
(clauses 25 and 2 <>). . . . . . . . .  ;

17. A parson who is malting a licensed discharge nr deposit may 
apply to Ihc Authority for, approval of changes thereto (elans: 2S), 
These provisions arc similar to iliose described above for such applications 
in resjicci of an exempt discharge or deposit.

, . i, ' ’ ,t%
Appeals, enforcement etc,- . •

. ) 8 . The Dill contains provisions tot—
.(>'•) appeals against requirements or decisions of. Ihc Auihorily 

(I'.wt VI) with provision in clause 33 for a review of an Appeal 
■ Hoard's decision if the Auihorily considers llial css'cpiinnai 

circumstances require such ft review In Hie pulilie iitleirxi;
(/i) ihc exercise of powers in aid of eiiforccnirnl, namely powers 

lo require Ilia furnishing of information, and in’dclined circusn- 
' stance*, lo enter premise;, lo ¡taped premises and equipment, 

lo require (he production of documents, lo examine records and 
. lo lake samples (I'arl VII);

(c) the Auihorily lo hold a hearing where objections have been 
received lo an advcitiscd application (clause >1 1 );

(//) the keeping of a public register of exempt and licensed deposits 
and ilii.vbarges (clause <U);
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». x  m  • the protection of private information - from; publicity, (clause* 
:'■> ' "43 ami •)•!); '.■•,* 1 - ’’ Y ’’ ' \

• Ihc protection’ol the Crown and public officers, in carrying out 
■; , \  • .. their Unties (clause 45); • . .• , - i;: . •

• Is) the application of the legislation to the activities of.the Crown
. ‘ (clause 47); . . .  . . ._ ...... ; , •

?,(*) • the Making, of regulations (clause 46); . •  ’ :, ‘
• ••'(/) consequential amendments to and the effect of the. Dill on other

«legislation- (clauses «19. 50 and 51 and the Third and Fourth 
-,'i \ .  .'Schedules). •• • • ' '•*' ’•

19. To administer the Dill a new Liquid Kflliicnl Pollution InvcMir.v 
ticn and Control Division is to he established within the Public Worts 
Department. The annual staff costs for this division arc estimated to 
be approximately'Si.4-million in year 1  rising to approximately JJ..4 
million after 4 sears. Capital expenditure is estimated to -b e  S0.2 
million. There will also be a need to recruit additional stair for the 
Agriculture and Fisheries Department during the second year of opera
tion. but it is not possible lo cslimalo the co'sl of this recruitment, 
iixpendilure may also be required should compensation und«T the Hill be 
paid. A certain amount of revenue will be produced in the form , of 
licence fees and cost recovery charges. •

♦  ............... . . » • • » .  .»* I ■ > . . .» :  / , - ii  l « r •
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Enacted by'the Governor of Hens Konc.'with the advice and consent 
•'of the Legislative Council thereof. .. : /  . ,\V. ■
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(2) Tlsis Ordinance slu.ll come into operation on a,day to be appointed':-f l k ’.'î vjj!•> 
!l»y tl-.c Governor by: nolle; hi the. Oeteitt,< and_ notices under this section,

.*>■ . . \ ... . . •- •••"• •• . • • .• I. V;i;:i<,i • •*.. !; »'• • j *:• f;
j. ,‘tvns!'..-,cr.'!l<itioit licence'1! means a licence’under section 11;...). r:;|; IV.s j-‘ ! ; V

disposal 'nnthwily't means—!' r*'-5* •,>" • ' ' ■ 1 *;/j' ;|T; 'j . , s  /  . £ ^j
’> v*f* «. y  ’«Ht» li.i'i. -w* / ...................  | . «At1 Vv
. ’’ !■; (a) In ’ respect fo f  animai/. waste, the . Director of AnrJcultnre and ù  , ■ \ v
! . *.l'lshcsics; nndj;'i./.|. :>■[ ; ; y .t . • •' ' . ^
' !i respect of fill 'oll'icr ciasscs. o t 1 waste, ! c Director of,*Pnl>i.'p«i v ii

';'v aMe disposal llcciscc ineaus a licence under section 1 7 ... . ,  ... Vy.nMe disposal licence"mebus j  Heci
1  (ÎJ For 'lh i purpdjei“bf tlnY Ordinance 'a r .y  siibsianee or artleia. i*  '

or otherwise dealt with as waste jhall be. presumed 1 ; ^ ^ .  
; liontrary (a r.rJvcd.M v  t <.■ s• - ,  -i

v hlcti is : dlsciii'ileif or 
to la  wast;, until ttie dontrary
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PART II
. Waste D isposal Plan ,1

3. (I) There is hereby established the Waste Manasemeni Advisory
Committee. : Ii

• *.■*,. • r i
, (2) The Committee shall consist of— . • j'i

. . 7-) the Environmental' Protection Adviser or his representative, who 
\ shall be Chairman; ' • tl
(/;) the Director of Pnblic Works or his representative; i \  tj

• \ (c) the Director of Urban^Scrviccs' or his representative; ' j!
(<t) the Director of Agriculture and Fisheries or his rcpfcscnlativc;.
(f) i ihe Director of Marine or his representative; • . . ¡,-

■ . (/) the Secretary for the New Territories or his representative; and
(1) not more than 6 other persons appointed by the Governorj. , .

’’ • (J) The Committee shall advise the Secretary for; the Environment 
on the preparation of waste disposal plans, any revision thereof a ml all 
matters relating to waste disposal plans, on the preparation nntJ revision 
of Codes of Practice and on the control of waste generally.

(-0 The Committee shall from time to time consult the Urban
Council on all matters in respect of which the Urban Council has, under
this Ordinance, a duty to discharge or a function To fullill. |

(5) The Committee may appoint sub-committers for the belter dis
charge of its functions tinder this Ordinance and any such sub-committee 
may include persons who are not public officers... 1 1  '■

•• ■ ■ t*. ■
• The procedure to be followed at any meeting of the Committee

or any sub-committee thereof and to he followed in the discharge of the 
functions of the Committee or sub-cominhtcc shall be such as the Com
mittee may determine. , ......j

■ '4 . ' '(1) The Secretary for the Environment shall, after cnnuiitntloh
with the Waste Management Advisory Committee and the Urban Council 
and having regard to their views, prepare draft plans showing— . ;

, (a) . the arrangements made or proposed to be made for the collection 
.. .. . .and disposal of— .

(i) all solid and semi-snlid wastes other limn those which' may 
- bs discharged Into the almosidicro ns I'mrliculntca or discharged

, ’ into water as solids suspended In cll'.tictils; and ; (
(ii) such other wastes, or: classes of waste, as may be. pre

scribed; and • , . • , ' j
ft) nil esisting and proposed waste disposal'sites and lihe methods 

i*»- . of waste disposal tised or to be used at each sile.

(2) Where the Secretary'for the Environment has prepared n draft 
waste disposal plan under subsection (I) he shall publish In (he GatcHe 
a notice in English and in Chinese—

{«) giving particulars of the places and limes at which a copy of 
the draff plan tuay be inspected by the public; and ¡-

(6 ) specifying the lime within which r-nd the manner in which repre
sentations concerning tho draft plan may be mads,



(3) Where Iha Secretary for the :.::vironrr;c:it publi»h:j a notice .. ' i ; 
«niter subsection (I) he shall not later than 7 days thereafter publish a . \  "i
copy of the notice in 3 issues of one English language and of two • ■ ■ ' ’ i, 
Chinese jancuace newspapers.' .. ; ' • [

WASTG DISPOSAL DILL • >\\Cm.

ptthl
tor
pu
those o.'lices arc normally open to the public.

. ' , \ j.f; 4' ,• « jj %
(5) The. Secretary for the environment shall supply a copy 'of .‘the l , ¡ i :

draft plan upor. payment of such fee ns may be prescribed. ‘■■'Al*. ( '* • •’ ■* • _ • . • • . ’*! • • L A » f ;’.it • .* \ •
5. (1) Any person wishing lo make representations concerning a «cnwaiiiinrii *

draft waste disposal plan may, within a period of 45 days from the dale sj.wn»!n» cn.it
of publication of a notice-under section -U2), submit to the Secretary for L,V;e/ ‘i:!|,u“ l.:it i t *  i .'i .i .i * » »  i.:* . i .... . . . . . . . . .  * * t* *> r ,t> t. ,Ihc lit:vlronnicnl Jiis. written representations. piM.....,1»* . ;■ v? (f'y*’*'1' ,f

• i‘J i lie Secretary fur the Environment shall consider such repress a: til Vi.y^.'v.b/wj 
lions and may make any. change lo the draft plan which he considers' u / i ! '■‘.vV ii 
appropratc in conscqiiewe/of the representations,.^ ■ if jj
* ' 6 - The,  Secretary for the Environment shall,' within" 12 months from cl ;l
wv J.’.u day of die period ’during which icprescntations may L'c ntac!?,
■ulinit the'draft waste: disposal, plan . in the Governor in Council fur c'S«im>r¿1* ■  
approval and shall, at ¡the same,him.- submit— •. „ . .• ceu.-ua.
,’ ■<•:) ' a'schedule 1 of icprcscntation.i nude tiirlcr section 5 : and

tu the Udiena of suol» approval or refusal; nnd where the dralt jtlan has V
been approved he shall also publish In Ihs, Gutettu u notice declaring the • • • ‘
plan to l*e n waste disposal plan. . . . .. .■ ; . I.j*,-j,i v b*

(3) A copy of any-'waste disposal pian iltr.ll be available for Ittspcc* i . '  .* *'i *'• • *j 
lion by the public free of charge al such onice» of tin. Government ns'; ;• J! '■ 
the Secretary for the Environment thinks fit during the hours when the V ; 'V ,r'
olllcc; are normally open lo tho public. , . )r , . , ( >•,

. • M ) .The Secretary for the'Environment shall 'supply in copy of any ! i- : ! : ,̂‘vf I'! 'i
waitc disposüJ plan upon.paymenl oí such fetf as may be presciihed.,, i; ,

II. '.The Sccrelary for ihc Onvlronment-may from tíme lo time revise iwvi.iva ,.r ; i ' r  
nny Waste disposal plan and jcctions -1 , i, C nnd 7 símil npply to any »'•*»'•« Jt«,»i»il;.¡,/ 
revisión lu like nmniter a» Ihcy apply to a tvastr lispoí.il plan. t •. ¡¡ir

9. Tn disehar i '  their dutiej nnd íimclions tinder litis Ordinanee, cvn«i!.,..i\ • t ‘.t
the colb'ction ettii:. . ...e»-nnd' the wavlc tlisposal auihoriiier si'.all hace * »»i
regard to tito ueste disposal plans,

■i , * | , . i »•;•!* O ■!, '. < : * i* íjísí ut-.
• 4 '* / ’ ’ ** ■*' ’ * '* • • ‘ *’

4 * '9 5 *....... ...................... i • * • I. 0^*4.
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COU-CCriON of Wastu
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10. Subject to this Part, the collection authority may provide service*
for— ¡
¡ ( . i )  the removal anti disposal of household wusle, street waste,1 Untie 
ti ...\ .waste lind nnimal ^wastc; .. .

(b) the cleansing and emptying'of pail latrines; i| •'••
; (e) the dedudging of aqua privies and septic tanks; and •; <

’ (./) the removal and disposal oí vxcrvlal' matter front such latrines,
■i • privies und tanks. .. ■ i- i ■ ' 'j

i ' l id  (l) 'Notwithstanding section 10. the collection authority may, by 
licence, permit any person to provide services for all or any oí the matters 
referred to in that section. ' /  - • . lj
; f  (2 )- A  licence under subsection (I) may specify the place and method 

of disposal or mav require that any waste or matter for •disposal he 
detiv. J to facilities provided by the collection authority or the ¡waste 
dlsjf. d authority.' . ........  ;¡
■ 1 (3) Where a licence under subsection (1) is gran led by the Urban 
Council as a collection authority, the fee for such licence shall be such 
as the Urban Council may from lime to ' lime determine.- , jj

11. Subject to section 13, where in any arca,wthe cclleeljor. authoriiy
has provided any services under section 1 0  cr has, hy licence j under 
seetion II, permitted any other person to provide any of the .setvices 
speciticd in secticn IÜ, my person who, net being thii holder of a licence 
under section II, provides any such services, that is la say any service 
provided try the colic :ii«n authority tinder section 1 0  or by any; other 
person tinder a licence under section | l ,  enmmils r.n offence unJ is liable 
to a fine of Í 2 U0 0 . !'

> ' • • • •
13. (I) Notwithstanding seclinn 13, it shall not he tut' offence mukr 

that section lot an occupier of tuty Inti Mini:, or tiny Person responsible 
for lite immagcrncnl nf it.ny Imihlinit, It* remove household vvusle from any 
building It— , ' 1 •. -.t-, . • ], .

(.») i the cMleelion tiulhorlty ur liny persi n' holding a wnsle collection 
.•■licence neglects or fails fur H period of ‘IS boms to remove

• luiiisclmld waste for any building In respect of winch Ihe 
. ;  ' . authority. or person provides that service, under., section 1 0  or

. 1 1 ; or .it • ¡i . •
; (h)' no such service fur the removal of household waste is provided 

by a collection authority or a person holding a waste collection 
licence. , . ....... . , *  ; • . .

’• (2 ) Any waste renfoved under subsection (t)'ntay -bo disposed of In 
any way permitted by law. . ■. . .  . . • ; . y-

(3) Nothing in this section shall derogate front any regulations made 
under section IJ of the Public Health and Urban Cervices Ordinance.

ol "  • 14. ft) If the called ion authority is requested by the owner or
i'* irc  • • occupier or person responsible for the management of any build.op or 
r.teii -. i-,nd io remove any trade waste or animal waste, the coffee, ¡on authority 
e ■!1uj; ‘ ' may remove it. ami may recover fram the person requesting the removal 
u i a  fee nut exceeding the cost of removal and disposal, . ;
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(2) The collection authority m y  by notice served on the gv«:ic:  o: 
v occupier or person responsible for the mr.nr.rcmenl cf ary stable, cow
\  house, pit"!y. kennel, poultry f:trm or similar establishment require the

removal'frum Die premises of animal waste, bedding, straw or otuer waste.
(1) Jf, where n notice lias been, served under subsection (2), any 

P/rson, wlio is icipiiicil by the notice to removj any animal waste, 
bedding, straw or oilier waste from any premise* specified in the notice, 
fails to comply with that rcquiri'incpt, lie commits an oil cnee and is liable 
to a line of i/. 0U(J mid, in addition, if the oll'ence is n continuing offence 
to a fme of JfOO for eiteli day during which it is proved to the satisfaction 
ul the court that the oll'ence Inis continued. -• ' . I ' M .  •. • . M . !. »

г V.• ! m I•’ »l )• ' ¿m* I I
t , ' ’ *1 » l v *  vl c 'i. ,* „ . »T)

15. All liousehold wustc, ilreet wnstc, tracie wastc, animai wasle and 
any mailer oblai.'cd fi ohi thè clcutising and emplymg of pail lalrines and 
Ihe clcslii.'■ ;:ij! ut numi privles and septic lanks, collerici by thè collcclion 
aulliorily in lise opr.rntion Di any Service provhled under secllon IO or 
svelino H or' collected by n persoti" licenscd by a collcctioiv suthority 
under seciion l i  ¡diali— ' ......  *' ir ■■

(я) svilire Ile ncllccllon nuiliority is the Urban’ Council, be the 
'properly of the Urban Cuunril; and ' . . •..i.-i.. Ì.

(b) i where. lbs collection authority is Use Director of Urban Services 
or lire Ducstor of Af.-icullure and Fisheries, bi the properly of 
the Crown, . ......... ..  /  '• • 'i • », *' *. <; •  , • : . j i

and may be sold or disposed of by li e Urban' Council or the Director 
of Urban icrvieet or the Director of Aericnliurc and Fisheries in such 
manner ns the Council os the Director thinks lit. . ,

t’ ropcfir to *
C l t liVtU’t* M i l n < .«C. } . . .  •.  ? i ♦ ,
: .

i l v ‘.v
■■■M: i; ,C .

‘ 4' ' -;4 ■ ■ *1' ‘ ■. 44 • .,l< -, ». • /
• i'iaJ.li V.iU'd , ! 1. '.it S '.

■ , ■•'. ' I 111.; ( i 1 ;  ;•.,

any
K. Tiic Covurnor may. by orde,-.'published in.'the OuzJiie,"designale 
i-лл of J-Iofijj Knr.g as an area in which— . \

(n)

(•') aninii.l 'waste or any class of nnhnal wastc is’ to be stored iff. 
such .containers or enclosures ns'may be prescribed; . '
f.ui'b prerantions as lira prescribed arc to lie li.kcn to suarJ 
iir.ainst dangers to public be,i!ili or risks of pollution arising 
troni animat waste.; •• i , i  ; , .
• | : ; ,i • \ •*'m:I; ,\ .m* v,', ;.»'i } #•* -, -it ’ ' ;V; I/# i u -, ,i * t ' . I»U .*»< /•i>n * vV. •• •;.* • I ' » • I •

I'AKT IV > >•' •’ ' ■ ’ r-
r.'(■ Disposal up Wasn't ' ; •!. *

Sicrnit с! ч  ,,
• n l i ' .u l  i t t i i e .  > ■ ,

, t I'l I" • УЛ,

'• 1 , ' J  **’ •**• • 5 . 
• , vi.-1 : >4 •di Jt •>-,'» t< •• I « •
1 ¥•* ( •. !*#'. il'V «

l'rui.'i'vjn ai ■ ; у 
Л > ;ы и . 1  c (  . .
V.Ji.f

J7. (I) .Subject (Oasubsection (2), a person shall nol use. or permit 
to be used,' any land fur the disposal of w«sie unless lie bus a licence 
from the Director of Public Work: to vse the Ininl for that purpose, ;

(2) .Sulseclion (I) shall not apply to the use of land for— 1 '
1 1 (и) ; the disposal of household waste from n private thvcllinjj if the'
' j, , .' disposal takes plane..within;the curlikicc of that dwelling; " ,') ,  ..........

(/O' the dhpas.il of waste if the land Is used for lipping by the Public • .*t i s '*  
Works Department or such use is outhoriccd by that Department; ' i -’’;: . '
(lie deposit r>f any inert mailer used as landlill (other than any 
mutter tu which the Dangerous Goods Ordinance applies nr that 
is toxic);

I n . ’ h i  'н и  I г  I 
' и  m tu I ;

(Cup. WJ.) ' '

M

(0

the deposit of any substance winch is being used in the course 
ot agi Lettura! or horticultural operations;
the disr-utnl of such other wastes, cr classes of waste, or in such 
circumstances -ns'may be prescribed. . . . . .
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(j) Any person who contravenes subsection (I) commits nit offence.
(I) Where waste is dbposeil of on uidcr.scd land, ns ilelinctl in the 

(Co. Si> • Crown turn! Ordinance. pursuant lu н licence issued under section 5 ut 
Hint Ordinance, no licence under subsection (l) shall be required..,

I l|
in w • 18. ( 1 ) Any person having In his pnsscssiim waste of such class or

liism t:i»ie pf ц quantity ns may be pt'cscribcd shall. before disposing 'of that
c îiii» »-*оеь waste, cive written notice to the Director t-f Public Works of Hie class 

and «¡«amity of the waste, and shall not dispose of it except in accordance 
. • with written directions given by the Director,.;. • jj.

■.(2) Any person who-p j ,ГГ "  j|. '
......... („) disposes of waste of such a clnss o r'o f such a quantity as may

•,... .. ,p c prescribed without giving notice to the Director of Public 
••••;.■ 1  Works; or- I ’ »;•

i j '■ . (i) "having given notice to the Director, disposes of that' waste
} i . _ otherwise than in accordance with directions given to him by
.[ ‘ the Director, . , , . , • ' . |l у .

commits an offence. ' • '* ' ’ ‘ :
• *’ • ' .il ’

rem.tii.-i lot • 19.' (t) Any person who commits an ofTence under section 17, or 18
J"*», is liable— , • = . • • :

is *r-a ectvneci. ■ (n) für the first oiïcncc, to a fine of $50 000; jj
■ ' (A)' for-а second or subsequent.ofTence, to a fine oi $100 000| and

(c) in addition, if the oficncc is a continuing offence to a fine of 
. . ' Î5C0 for each day during which it is proved to the satisfaction

of the court that the olfencc has eonlinucd. h
' ' (2) A person docs not commit an olfencc under section 17. or 18

. 1  . . it he proves that the waste was disposed of in an. emergency id avoid
danger to the public and as soon ns was reasonably practicable lie 

• ;VC.‘ ■. fafw w d the Director of Public Work: thereof in writing. ! . I

,.(orrj*JoB ‘ ! • ’ 20. ( 1 ) The Director of Public Works may require any pci sms who
« to «ruts ■ , delivers to him for disposal any waste (other than household waste) to
' I S S a - -  .* siate ,l,e nature oi- the waste and to given such other information relating

‘ •A* to the waste as |l.c Director may require. * | :
* . (2 )' Any person who. In complying with a requirement under sub*
.‘s.‘ ; section (I) mates any statement or gives any information which he knows 

• ' ?'•* V„ ..*••* • to be incorrect i t  a material particular or who recklessly makes a slate* 
"j.Y . ment or gives information which is incor/cct in a material particular or 

v knowingly omits any material particular therefrom commits an offence and
*i t ¡j liable to a fine cf $5 000.' . i , . .

ivtitbii!.» »» 1
ureit of «114 
•ia tfoai

• ; I ■ |.> ■ •
. 2t. ( 1 ) Any person who, without the permission of the Dlrecto: of 

Public Works, imports into Hong Kong any waste for; the purpose of 
disposing of it in lions Kong commits an olfcnco and Is liable to a flue 
of J50000. .'••*.• pp » . ; ......  i *.-i•:*-.•••• '. hs1" ; t ' ;  " • | t • . •

' ' (J)’.’Where ft person Is convicted'of tut offence'under subsection (I)—
. (n) the Director, of Public W>»iks mayjselxo and dtspow of the 

waste; cr • . .
, (¿) the court may order the convicted person, within a specified time, 

to remove the waste from I long Kong, ■ • ,
(3) A person who fails to comply with' an order made under sub

section f2)(A) commits nn plfencc and is liable to n fine of Î5Q 000; ami,
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in the c\ci:l of such failure (o comply, Ihc Director of Public Works m ay' '  ; i , 
seize anil dispose of the waste. . v '

(l) Where the Director of Public Works sc!.*et nml disposes of waste 
under this ,'cctlon, Its may recover, cs a civil debt, the costs of seizure 
iiiul disposal from Ihc Importer of the waste or the owner of the waste. •'

' (i) ' ' ' '  ...........  ' 'This section shall not apply’ to— '' • V
any waste imported into Hens Koas-for the-purposes' of anyi'i'V ^..‘J” ! ‘ 
manufacturing process; . ..• i:.- . . - . ....... .. . ( • . *j- " - ' ; b i f

. -.1 ,.l 1 ,i.( -V. ¡t
'•••"• i;- ?•<•••; •• -.PART V v »*;«.•• ,i :>••: •;••• ■•/.'t’i.-'V:; Vj;

• • -  -¡nv > :• s >.. t:»i
' : •. I.lCfiNccs' , ;  • ( .

22. it) A person’ who -wishes to obtain a waste'collection lice tee or Awtitsties»^’ . 
a waste disposal lirenea siisJl apply to Use appropriate licensing authority. 1  , ,*al. ■/ 
in the prescribed form. ' • ‘ .• el “‘‘"W' • t
!•- . it- < /vs-'V.'r-h! <'

(2) An application under-subsection (I) shall be accompanied by .■ • ‘ i: 
the prescribed fee or:the fis determined by the Urban Council under,’
section 1 1(3), os ti.it -ease may be .-. : • . { .  iV't.'

••••-, ! i •/.
(3) The appropriate liiensing aiittiority may either crar.t or refuse to "a. •

grant a licence. . J. .<..<•■• vi 1
• ‘ | * •’*'. i.'. • ■ • * 'f » t • *1 * ' •' • * t '/ * ** *i ’ , -

(*0 ;H  hi refuses' to • grant. a licence,. the Jicosisi.ee authority shall ' , , " , ' ; , . ' . ' . !  
within 30 days of such refusal notify • flte .applicant in. writing. of his :J y v ; . ' - > 
refusal and :,l.ull Inform him .of his reasons therefor.. ..." t 1

1 . ’ 1: . • * ;  ■!- .. • ■ ■ ’
; : 23. (I)'.’A'wnstc'.'collcctinh’licence sltail, subject to ' the term: 'fthd rrrc.u cf i 

comliiiehs ■ thereof arid Ju r in s th e  1 period specified therein, authorize H"r;:h j’; i; j 
and iTtiiiirc/ in relation'to any''area, specified therein all o r  any of liic j ..•.mi'V’ : 
ioljow»B6 -T..;V t : !‘l

' Cl/)'.: the removal and disposal'of household waste, street waste,'irads ;
■ • waste or animal waste; , . v • r/ i ; ’! ;

(i>) Ihc cleansing and emptying of pail latrines; : i / - . ■
( 0  the desludginj of n<|ua privies and septic tanks;,and ' '  b ; ;  ' 1 't" '-:.’. _ . .  .. . .  . . * - ! .» j* * ‘

fur tb.u disposal of wasic, whieli, but for Such nulhoii/ation, would be a [•‘'■ ■■l''. i' 
COUUi.VCUlion of section 17. ,

2 L (I) A licence issued under this Ordinance shall he for such Om/.ii " •' 
pcrir.l iiiul may bs subiccl to such leuus and conditions us the authority picvtu-i.-j n  _■ > 
Luins *!:c same thinks lit. . ' - i - .,

(7) Any licence issued, under this Ordinance may,'upon Us e-tpiry, . 
be renewed upon application and upon payment of the prescribed fee. ■ . • l * '
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( l ) : Wh*:r; f  licence issued under this Ordinnr.ee is in forie ami tie 
aut.'.wiity by whom li was issued considers il necessary in the j'uUic 
interest. the authority may, by notice in writing. to the holder oi the 
licence— ;I

(<>) . (i) impose new or amended terms or conditions subject to the 
, ."observance of which, as from a specified date, the licence shall 

continue in force; " I
(ii) cancel the licence as from a specified date if the holder' 

fails to'observe any such tern» or condition; 1. j
'. '• (b) cancel the licence as from a specified date; . 1

. * (c) revoke or amend or add to any notice previously jjlvcn under
; V" ■ • this subsection, or any part of such notice. , j . .;

i; ... ." (4 ) Sublet in subsection (5), the date, specified in a notice for the
; i-. . . addition or amendment-of any term or condition under paragraph (n)f:'i 
•i. ■ or (c) cf subsection (3) or the cancellation of a licence under para*

' sraph (6 ) '.hereof shill be not less than SO days, after the day .on which 
■ the notice is ¿¡yen to the holder of the licence. " .....  ,

(5) Where in the opinion of lltc authority by whom V  licence is
t issecd it it necessary >o amend or add a tern» or condition under para* 

graph ("HO or (ii) or (c) of subsection (3) or cancel a licence or consent 
under paragraph (i) thereof because the continuation of the activities t;> 

>  .which the fieenee relates would cause a (tanner to public health or,would 
v be so seriou.ty detrimental !:> the amenities of the area .'.Heeled by the 

activities that the cm imn.tion of them ought not to he permitted, lie may 
■" exercise any of the .. .1 powers wilt) tlTeci from sect) dale as the ciri'um-' 

stances ¡nay rctittire and shall not he bound to comply with subsection (■!).
(G) Where a notice is given under .wtl scclion ( I), me person to .whom 

the no'.'ec is sivut may. within the perimt of 30 (lays tii'er sucli tuitlce Is 
, given, make written submission* to Hie nulliorily by wltoin the notice was 

' • issued es tu why any new ur amended terms and comtilions should not 
'  be imposed or as to why the licence should not be cancelled. . ||

' , t7) and lu
section (G) may. 
the said person 
cftccl.

The nothovily by whom u nntico under subsection fit) is .issued 
whom written submissions arc made by any person under sub 

lifter cutisidetiop Midi suhnii.v.u:
willidruw the notice id tiny

ms, by further notice to 
time before II conivs Into

t ■!

J'AHT VI
A w 'iuu  .

a.l
S:-'

l 'it,., 
. ''

(A
It: tueu:M.

25. (I) A person ■ ‘ . is nfirieved by it decision or direction of ft 
public olficer or a collection nulhorily or waste disposal milhority under 
any of the following provisions may appeal to the Appeal Hoard cstab* 
lishcd under section 26— I!

';(<»)'• section 13(1).(directions is to disposal of waste);'f'". ' '  I ; ; . . : . '
. . (b) section 2 l(l).{r:fusin 5  to give permission to Import waste in to . 

Hor.u Kong); . . >■■■•■ ........ ..

I. i ¡, .
.• i

(c) section 22(3) (reftisins to grant a licence);
W5 section 2 -1 ( 1 ) (fixing terms anJ conditions of licence):
(.•) section 2 l(3)(«)(i) (imposing new o; amended terms or conditions 

for continuance of licence); . . ; ,
tO. .sccilons 2l(3)(»i)(ii) and 2-K3)(6) (cancelling n Uccnee) ; . : . ;j *



W A S T E  D I S P O S A L  D I L L Cell

(¿) section 2,(3)(c) (revoking, amending or adding to a n..t:cej.
(?) An appeal under .’.ub-cction (!) shall be unde within 21 (lays 

lifter tin: person «ccrieved ha; received notice of the decision or direction.
(3) Where the decision appealed from was made under a provision 

mentioned in paragraphs (c), or (<*) of subsection (I) the notice thereof 
.shall he suspended from the day on which notice i * appeal is given and 
until the appeal is disposed of, withdrawn or abandoned, unless-

(n) • the decision Is con'sIdcrcJ by the'authority whose decis on it Is 
to )>e necessary because In relation to a licence to which the 
notice' relates the eontmulion of the activities to which the 
notice relates .would cause n danger to public hen'th or be 

, ifriutiily detrimental to the amenities of .the r.rca. all'eetcd by 
..the aclicitlesj. and ,v,Y-'. j .i; : , i'

(ft) the notice .«ordains r..statement to that effect. :  i ¡; , v.'1.
' 1; !• •* , | ■ i i: ’■ i .* > v '1. i . ' I . . r •

-C. 0 ) livery appeal under section 25 shall be determined bymn 
Appeal Hoard constituted under this Part. . . .
> (i) The Governor .shall appoint l r.j Chairman of Appeal Boards a

person who. is ;|u.ili(icil in law, .•.,.■■■.> . •/ .........
. . ■ i . ■< - ‘ . ■ i.. .1 * ■ ¡I1
(3) .Subject to section’2S(J),'ll a Chairman shell be appointed for.a 

Icrnt of . 1  years hut may be. reappointed, p ¡- , I f . . ; ;
(•iV The Ciovirncr rhall also appoint a pend cf persons whom he 

-considers to he suitable for appointment ui members of an Appeal Beard 
puri.iuiit to .section 27(1).* • •

. fS) An appointment under subsection' (I) mul every appointment to 
lira pane! under subsection (I) shall be noltlicd In the Onii-lit,

(ft) In Siibscelian (2) and in section 23(1) "iiualilicd In law" means 
ili'iilditd for 'appointment .ui) 'a  District .Judge,.under .section. $ o f ; the 
District Court OrJinuiwa. '. V'-e .•

' t: it- *lr.;s ft
V .  (I ) 1 Tito' jurisdiction' of ' an ' Appeal Heard on any appear'or, 

v- .sups of appeals shall be exercised by the Chairman and such number' 
.of persons J,vm the panel referred to in lection 2(,(•;) ns the Chairman 
may appoint for tlml appeal cr group of appeals.

(2) On «tty appeal'an Appeal Hoard may confirm, reverse or vary 
the dcclslorij or direction appealed, from. ;( i '• "t

(!>) I’very (¡ncstlor. before nil Appeal Hoard shall lie'determined'by 
the opinion of the majority ■ cf the Chairman and the members hearing

. .  . I * . * - V  .• f I • .;
.i .<

• ■ . • •• '. I ' : '
' . ! 1 . ;i

.¡■if- r R ' : '  
.d iv ';''"-, ' '. :v". , 1- ' * *

iJi'Ki'it';

CcMitie'.!*» el •A p p ; » l  C e J i J .

‘•hhh-pVVip,'/;

f s p r i v, K . 5,■» n**•« ¿'.'I *\• r.rt‘;
• ’ f'l p \ f7‘*

'

•..V i.rr;t';.v
f> |C.| • • , * ' f ' t
I r f

tc>p. JJi.j v 'u i

llure'-ir nf ' ,: An ,.l IIj. iC'i . 
tuieetsitv.e

»• >i.,s.- I■ . •' I I'
if-.

•• i . ■
the appeal except a tpiestian of law which shall be determined tty the 
Chsiirmau; ir. the event of an equality cf votes the Chairman shall have 
a caitiu.fc vote. . , t • ••■ .• ■ . 1
! ’■ • ■ ■ i ) i j• * • t • -I* *.% *• • .1,' , \ ■

(<l) An Appeal Hoard shall not at any time.coasisl of a majority of 
persons who me public ollicers.' •' ' '  '• • , ' • ‘ I

• . .1 • > •,*»'«.• v ............... • ..ui -hi. . jn , ;,., ; , .it.) ,•! '*• .: 1 ..".'i
• ■" •■(3) .’An Appeal Hoard may— -i . i:.1 .. •; : -  i

(«) reseive evidence*an oath; ' f : .

■vr.liJ.'lil’l! '

(ft) admit or take Ird.: ;.:emint p.ny statement, dw.einr.cnt, Iniw.-mailon 
, or matter whether cr not ¡ 1  would be admissible as cw'dcr.cs in a 

, court of law; amt
it (c) by notice Ir. writing tumnum any rarinn to appear before It to 

. produce any document or to give evidence, . • . i“ »} iV



(0) The Chairman may determine any form or mailer of piavlia- or 
, procedure in s» far as no provision is made therefor in this Ordinance.

Sumif.Tsr.iii» is . (!) . : Chairman is precluded r.y illness, absence from Morn
rawijai si w Kong or any oilier cause from cxcrciting his function: the Governor may 
A#iM a.» u. • j rp 3 jnl any ol>,cf qualified in law to act as Cliaiiman ami as such

to exercise ar.d perform all of the powers, functions ¡iml duties .of tiic 
Chairman during the period of his appointment. • . • |

I: i ‘ • (2) If a person appointed by (tic* Chairman under scellon 27(1) lo
- hear an appeal or group of appeals is precluded by illness, absence from 

Hong Kong. or any oilier cause from exercising lus functions, the C'hair* 
man may appoint any other person from the panel provided for in

t' ; section 20u0 lo .«cl in Ids place.-• I
0 )  The Chairman may at any lime resign Ids office by notice In 

writing to the Governor. • I
■•’* . 1 1  (l) The heaving of an appeal may be continued notwithstanding any

. ■ehansa in the membership ut an Appeal Hoard as if the eliange h.r.l not
■■■'•y occurred: *• . 'j

- ..Provided that no person shall be Appointed ns ft member of an
•*, .Appeal Board before which the hearing nf an appeal has been com*

. ■  meuced without the consent of the parlies.

Rc»:tw ot 2 ).* ( |)  This section applies wheic-* i j
e.'jXn £t * (u) an Appeal Hoard has reversed or varied n decision <.r dhaction
r.avua.r in . ' of a public ollieer or n collection autbority or waste divios.il 
c '>ulK‘1- • authority-. and * :

,( t)  that officer or authority considers that exceptional circumstances 
•' ' require lias review of the Hoard's decision in the public ir.l.resi.

, (2) The public o.licer or authority niay, where lids section applies,
■' within 14 days of being notified of a decision refer' Ihs case for review

. by the Governor in Council. ■ * ’ ; j
(3) Where a public olliccr or authority has referred n case for review 

under stdiseetion (2 ), he shall forthwith notify the parlies ia writing of 
.• . . .W w i ' '*,c E‘vi:'t: his reasons for seeking the review and inviting the.

. ■ parties, within . 1 1  days of receiving the notice, to submit written repre*
‘ sensations concerning the review lor consideration by. the Governor in 

. .  Conned. | ■
N) Upon a reference tinder subsection (2) nml upon the expiry of 

the period of 1 - 1  days referred lo in subsection (!) the Governor in 
Council may review ihe case, consideiing miy represcnlnlinns snbmilled 

W under sulneetion ()) and. muy conlirm, reverse or vary the decision nf 
''' the Appeai Hoard. ;

me ms» tr 30. (I) The Chairman may of his own motion, before an appeal It
ooi- . determined, refer any question of Inw to the Court of Appeal by way of 

: . ' case slated. . ' •’» ' .1 . * * ?
‘ (2)' On ihc hearing of Iho disc Ihc Court o f‘Appeal may nmciuf Iho

case or order It to be sent back lo the Appeal Hoard for umendment.

' ' • ■ . ■ .• HART Vlf . *  ;•
.♦ : MiscetUNfiOfS

««trsar n»v 31. (I) The Governor may give such directions ns fie thinks 111, 
■« vin.-;i!j.-a. cither generally or in nny particular case, with .respect .to Ihc exercise
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or pcrfcrmance by nny pulsile olTiccr ol nny power*, fimtlioni or duliii ; ’ :
Under llliS OldiliAllCe. '' ,

(2) A pnbtlc ofiìctr sball, In thè disellarne o( JiIj power;, furrcllons ' r. '
and dulie; umici tlu's Ordinance, comply svilii nny directionj given by ’j.’ •=’  ̂•.
thè Govcrnor under subsectioii (i)."i ' ••.  . '

32. |ii nny procedimi!! for an ofTence under section 12, 17 or 12 Ms'u.;i 
Il shnll noi be necctsury ior lite prosccullon lo prove timi ihc nel; or f.1' '..
omissioni in question svcrc accompanled by any intcniion, 1 :novv.eJns or i :V:Ì1V7  iT 'ij 
ncgligencc oi\ Ilio pn/t of ilio dcfcmlanl nj lo nny clcmntl of Ilio oilcr.cc. m jìi.

3.1. (I) No liability shnll resi on thè Crmvn, lite Urban Ceniseli cr iWciien or

or -dt.iy oi In's under, this Ordinance. •
0 )  The protection conferred on publio' officers' by subsection (2) In 1 *V'Ì i f t i .*■! 

resjuel of sny net or omission slmil nut In nny svny aliect nny liability, : •>,'■'S\V  [\ ■ 
of the Crown or llm.Urban Council foe Unit net or omission. i. ,vi!

I. ' . • 1 I '! ¡i 1 ! ■ '■ . | ' V J A j > \-K
I!!. (I) The Governor. In- Council 'ussy .After consultation svilii (lie n«»u!jiioiii,‘ i 

hfivironmeul.sl i'lotcviiun • Advisory Committee • and • svilii the Urban -. • ' •:;.j';'i ‘ 
• Council in respect of I1,Killers which the Urban Council ¡¡-.s under lists •

Ordinance u ;tiuly to discharge or a funedu.i to • fulfill, by regulation v ’ '.'i.’.w.:, 
provide for— ' • ' •

(<i) tisi: nd 
..... disposi!

' (i) the dr 
storace

(O'" the rrs
, ...'health or risk| of pollution arising irons waste;

■, . (<!)  the waste o r  classes'of .w aste 'that‘may be disposed o f  under •
. section. 17 i^ljtqul r. licence; {«.¡Ji1

•(e) tlso* class or • cjunntily of Waste In'respect of which notice must’■ • ir i I 
be given under section IS before the waste can be disposed and • 'V ' 
nny exception* or ciemptiuni from Hie reuvbcmciu to th e  meli ;:i.

11
. (/). the capacity, design, construction nnd materials to bis used hi the’- • 7 -:; ] ' , jl 

construction of containers holding beverages or fluids; ■ ; ,i:.:v :*\i'
.. •: (y)prohibiting Use distribution ol - containers or nny e!r.$* cf ccn*. • •*’ .’•'•v'-JM-f t 
; ,  . lamer which do or does not comply with such requirements ns I»' *!••**•: 

i m a y  he prescribed under paragraph (/), nnd without preludile to’ ;
the generality of the . foregoing,, meli, prohibition may be by ^ f'd-'V'.I.i

- reference to— • . ... . . . . .
( 0  .the* type ut container;

.. . v. (ii) • the dale of distribution; • ;  г 4' .
‘ ,' i (iti) place of distribution by retail sale;

(iv) the type of beverajc or llnld; , '
, (v) the source of the container; ■
'he treai.rtrii or'reprocessing of such classes ol waste as nay 
us prescribed; ' .

- ' ¡I 
Г. •

►I, : ; ;V* '*C:

'• •i'.**. ' Им
'f i? : , '
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. . . ( О  л ' У  fees «ml charges payable under this Ordinance (other than 
any fee dcicrir.incd by the Urban Council under section I 1(3));

(f) ' the charges payabic to the Director ot Public Works for the 
cliipoi.*! of nny waste or class of waste;

(A) prescribing anything which is to be or may be prescribed by 
regulations. , • . 1i 1 * • . • • • ■ , |

(?) Hesitations made under this section may provldo that a con* 
Invention of specified provisions thereof shall he an offence and may 
provide penalties therefor not exceeding a fine of S5000 and imprisonment
tor 6  months.

33. If any question arises as to who aro the body of persons fur the 
time tclnr.-constituting ‘.he Environmental Protection Advisory Committee 
mentioned in section J-1 the matter shall be referred to the Chic! Secretary 
who shall determine the question by. certificate under his hand, i

. 35. (1) Die Secretary for the  Environment ..may, after consult,tli an
with the Waste Management Advisory Committee' prepare and revise 
Codes of Practice giving guidance and directions as to lhc..diipor,nl of 
waste. • .

A!*iC‘iV .toa o r  
(моииа.з la 
C raw s.

(2) Л failure on the part of any person to ' observe any Code of 
Practice issued under subsection (I) shall not of itself render that person 
liable to criminal proceedings of any kind hut any such failure) may, in
any proceedings whether civil or criminal and including proceedings for
an offence under ibis Ordinance, be relied upon as lending to establish 
or to negative any liability which is in question in those proceedings.

37. (t) Subject to this section, this Ordinance shall bind I hi: Crown.
(2) Sections 17, IS, 20 nnd 21 shall not have effect In permit pro

ceedings Ю be taken against, or to impose any criminal liability on, the 
Crown cr any person who docs any act which he is required {o do in 
the course of carrying out his duties in the service of the Crown.

• I >
(3) If it appears to the Director of Public Works that there has been

• a contravention of section 17, IS, 20 or 21 by any person in the course
of carryiiij! qul his duties in the service of (be Crown, lie slult, if the
contravention is nut furlhwilh terminated ta hi* Satisfaction, report '.lie 
milter to lira Chief Secretary, , ........  ..

1 (-0 On receipt of ft report under suhscfllcin (3) il-.o Chief .Secretary 
shall enquire brio iho circumstuiices and, if bis enquiry slmws tiinl n 
ct'uir.-.vcniton ut section 17, It!. 20 or 21 is continuing or likely to reeur, 
lie shall ensure Unit the best practicable steps tire lakeu to lermlnule Iho 
contravention or ovoid the recurrence. ■ . . • : :.p ....I • * »i

/3) Any notice of nrplicailon under this -Ordinance1 concerning n 
depo.il cr dr,po-.nl of waste which li to be, or limy be, given or mtule
by or cn behalf of the Crown may be given or made ly  tmy nubile
ofliccr on behalf of the Crown, i ¡с., • • ; i.n. • .

(C).Any notice r -  Application under this Ordlnnnca concerning n 
deposit cr ilisiharps .vaslc which Is so be, or may be, given lo I he
Crown shall In  gtv the principal Olr.ccr of Die appropriate waste 
dispose.. authority whan appears lo be responsible fur the deposit or
dispo >! or, in the event of any question arising ns to whii-li wane 
disposal authority is responsible, lo such public. Officer Its lltc Chief
Secretary shale determine, . . .

- (7) Mo fee or charge prescribed for (lie purposes of this Ordinance 
shall be payable by the Crown, t . »
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JR. The enactments specified In tl',s first column of the Schedule are Csnitfucmhi 
nmenJcd in the m.mncr ur.d to the extent specified in the second column •««■■•Jmniu. 
of tlie Schedule. st!.ce-«:t.

M. Any licence nr conlr.icl issued under section 16 of the Public ‘.’.muucmi 
Health and Urban .Services Ordinance and in force at tire commencement r_ro*| |or.». . 
of this Ordinance shall continue in force and have eiTcct as if it were a ' , n '
waste collection licence issued under, this Ordinance, . . ■...

SCHEDULE I*. 38.1

Public Health 
and Urban 
.Services .
Oi dint, net

• .•! CowtiuQuuma Amundmcvts 

t...'Section 2  is amended—
-• v1 v;i

•/■(Cip.lJJ.);'.'
¡■vices M  ; by.being re-numbered subsection ( 1 ) thereof! V . v ;
dintnec.**»;i*• >i.‘rf'ii.'; (6 ) h)-subsection (I)— ■' ') ! ‘

r/i *•<;•

V : 'r

(I) by deleting the definition of "house 
•"refuse" and substituting the following—

-■ . . .  1 ""houschrld waste" means waste pro-'
'.  cl need by a household and of a kind

ordinarily produced by a dwelling 
, . when cccupicd as such;";

: 1 t  fii) In the definition of “slrecr refuse*' by i
1 deleting "ref use" and subdiluting the follow- 

; ' ' log—. . 1 : .
"waslc"; • V

(ill) by d.'hdiiij! the defini'inR of "trade 
r Tcfuta" and substiSiilinir the following— .

■¡.¡•-Si;-:.-:-':.¡'-v «.■

’ n -t/. / •, 

.1 '/

*. .''*.-iV'r!i. }"!■' ¡'.r," ¡trade, rnanufaciure or business, cr any! "• • • I-;'-,;, i; v  was'c Iniili'lsg or civil engineering
■ '• muteriils, ';
,,v  ' ¡ - . i ; < i v )  by inserting after the definition of •'i y  

• v- - J . - :  . .;V  . "washhouse" the following- - . ^ .V ;'
, i- , . m ," " waste" means any substance or artid: ; • ¡'T

• ' .......which Is abandoned;"; ami , \Y l

"trade ,waste" means waste from' sny
.s . * f '

' 1 .*

ijVi V:;

• *. A  f ‘ S I.T* V • . . • ' ' ' • J  ; •
-.,|,rj v •" ,i'{. •' : (c) ,-by.inserliuB after subsection ( 1 ) the fcllowlng—' 1 \ \ V " 1 .

"(2) I7cr the purposes of this Ordin- •■•IjV'ly :■("
.....e-nnv subslam 0  ur article whieli I* :
disciirdeJ or otherwise dealt whit as waste -. j l ' / v - - ;. ■,

v".

;. i i . « h u l l , be piesumcd to be waste unlit the. ’i h i ; i ;  
........ ■ -. _ ' ;. cnmrniy is junved.". , , ''.¡ ¡ i ,.- ;T *  •'

f  ur in |.'i>s;.:| • Section 6 {l) Is amended— 'v.iUV’.'.i > ' l;.-
: .1 ■ (w) In paragrcplis (o). lb) «nil ft) by d.lclins • ' .  •-■ •

v - It'd •. •#**nv • i,.i;' •"reftiso" wherever It occurs it ltd subililtiliuu In * •: J . J, V
• i . ' i k ; : * s t . - c t c h  place the following-'! - ,  • .1 ••! 1 • i :•
. ¡ f )  Y;'.. lia'tv--' ■ 1 "«'«lie"} end ; i

; *•* *i •’ • ■! .............
• ■ ('-• J j-i*; |.-| : r-,. iraile nr oilier refuse

, . }l* ’. • ful|jwiii|’

.(Ji) In r .im cn rlr  (./j by deleting "maniifaelurlns, 
e" uii el

"tra.ic waste".

(iibsiiimiug die

•1 ;••;

.1. Section 7(1) is r.mended by deleting "refuse" 
and substituting the following—_■

"waste".1. • r-’
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•»

•l. £ « 0 1 1 0 1 1  15 Is amended—
(n) in subsection ( l i 

ft) iii paragraph* (n), W  and O') by tickling 
"refuse" and substitutin': the following—

• . ••waste"; . ,
■ ‘ (ii) in paragraph ,lv.r . • ,

. (A) by deleting "street refuse" end substituting 
* the following— • • .

"street waste": and • \
(B) by deleting "house refuse" In both places 

where it occurs and substituting in each 
place the following— ,i' ,

■ ' "household waste": . • ||
{iii) by deleting paragraph Cff) and subslllut* 

.. ing the following— j|
• "(p) the provision, design and construction

. 4 . ,  of containers fur the collection and 
‘ storage of household waste;"; und,

.■'(&) by deleting subsection (2 ). 
t • • • , • i ,! ■

.. 5. Sections 16, 17, IS,.19 and 21'nro repealed.

C. Sections 20. 22A. 23 and 56(2X/‘) ond fc) am 
amended by deleting "refuse".wherever it occurs mu! 
substituting in each-place the Tallowing— . . 1

"v/asli
>1

7. Section 77(l)(0 is amended by deleting "waste 
matters, refuse" end substituting the following—

“waste". . . . • ;
■ S. Tlie Third Schedule Is amended by deleting (ho 
following— ,

“ 16 Urban Council > Director of Urban
‘i , . Services I

- 17 Urban Count'd Direetur of Urban
Services ,

18 .. Urban Council Director of Urban
Services

• . > • 19(1) end (2) . Urban Council ■ Director of Urban 
■ • ' Services

. 21(2) . ( i ,, Urban Council . Director of Urban 
. Services".'

■ 9. The Sixth Schedule Ii amended by deleting 
. tlio following— .I.,! I .

" |7  . Urban Council' Director of Urban
. Services

. 21(2) ... .Urban Council ' Director of Urban
Services".

10. The Ninth Schedule is amended by deleting 
the following— .. . '

"17 '• J l 000 fine ••••!■■ . —
‘ 21(2) ; 810C0 fine . " S?0 fine". .
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Public Clear,:iua. / .¡ 'l . - l ly - la w  3 it amended—' • ' (Cr-e. iti.
r T *i°'* ' - . / ’(«)■ by deleting lite definition of refuse"

r iy ia w a ! ••• / . . buJ substituting Hie following-
. ""dangerous waste" means any waste of a v' I

( '• • •"."'I •*' • Lind specified is the Second S c h e d u l e ; ' ' ; V ; ;
; ;;; r  .ii ( i) . tiy deleting the definitivo of "refuse collecting i ','

• ; . . • •’ . * • 1 ; .■••• point"; . - ' .
L(c); by deleting the full tlon at the er.d of ilio ”

! . . >• , i.iiv i!*.-< definitici! of "street" and substituting a semi* •. S •
,• ' • y, colon; and . . . . I V

i ! !.i'( («O', by interline after ilio definition of "Street',' tho I •!(.('> " '*i'.■/

' '' 1 V,!|,!v’,,. '\" i"p s le ' collection point" means eny placo l.’.i {v.'■; V.
7 "'"V ' , ( •  at which the Council, r r  any (iceneco • ^A 

>.*':• ‘. '.o f tha Council, provides services (or - ,
;. h>-V : 4 - ; u , . , t ^ i ; . . f ^ ,.Vi; Ó ' -.‘/l? reinoyal. of waste for disposai/'. .‘/ j 'i iy y ij ; . ." /

' ."i. id1'.! /;:! II-Is'amended by-deleting "refuse" In O . ' n V i ' i
both, places; where il occurs end substituting ‘Jn cash S;,* ; «(V̂

"waste''.. : •• \'Vi.j.i.Cy' ..-»**•-»;»
|. 'j___ . !'' ' ■ -, n'.i'ilà.'V pi V ¡y i  <’yi .;

¡1 f i  l  i  V'.’i . l  ‘ I - . '  \ ■ y  ■ -y i
I U.V . . .  I. •

both, places' where i 
place the following—

t 'iii'- J. ii Dy-law lS is amended--
fit;■ ,;i y 8 jcljng "refute" In the first piano where i t ! :;|:r>/':,r-T'!;

‘ 4 •■■■>, .'. u ' ■ ¿'occurs and substituting the following—s-v \ i '•!••• ' o  ■ v
" '■‘,T . '"¡'..S..-.'' "waste”; nrnl .. . ' - ¿ V v

,.(W fcy dewting.'.'house refute" ar.d substiuitinc die • * ‘ f V f ’ . 4 
.....:.li44, foiiowins— v - v ■ >: . • >s ... . . . . •

" .vKy-'iii
■ ■.■ h.4 , ; ,Tli'eIteadlnt to Part III is amended by deleting Sj'.tYll&'s.;i’- 

. •y e'. "uouiD antuss" and substituting the (cllowing— j. ■¿ ’¡P i;-
•o-"t •! .l*y :*f.iM,j.. .."iiovmci 1 0 1 .S svAuTtt". .’-i'ii'..- «. j \
. .  .¡V '""!' ■ • -

ifiiii "l.-ri., Uylaws 16, 17,- IB, 19 and 70 are emended— j -'i !;i
u l.v.;.(fl)j.by  deleting "«fuse" wherever 'll occurs • end .

■.....“ •• ‘.'siibsliluiinj in each place the follov/ing— • ,
• .• .■ : , , waste"! and - j .:V;

'•* : .fl. .* U>) , by ‘deleting "house refuse" wherever If occurs J\,\
h i • and substituting In cacti place the following— .- j • ■

• '• h-w - . "liunscliold v.-asle". ;

-. b 6 .-.-•Part' IV Is • amended by deleting the heading •’ / 1 1 .<
• .. . , nnd substituting the following— . i ( V-i1.'\ '  v ':
•''' • ' :«m!>*. it. t ••iib-g d'Darfouaous w/ttrii ano tiuoo wamu.". t’- :jC

' '  - ' ; • " '7 .: ' Jly-iaw 21 is amended— * •
• l.y"detelini: "icfusc" wherever it eecnrr and • ip' 1' '

_. . • subsiiiutlop, in each place the following— . , ;
■ • I* J-i’.'t **Ŝì1 S tc*** * ■ » " t >' ' * ' *• ’

••• •!i «*■•»*. «(fl) 'by'deleting "house refuse" nnd substituting the ,”. i;.V
«•" foiiowins— . .. .i . '. '.r ..; . i.V,';.'

. .'-.'i.. ( , .'"-I1 1 ' ;■"lii'/.t;clicld waste”. "  ' ■. ‘ -.i;* \ '/ - i^ -
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■ 5. Ry-law 22 is amended by deleting «"refuse" 
wherever it occurs mul substituting in each place the 

• following— ••
< “ waste".

•V;. . L ': • By-law 24 is amended— . |
;i'r.(n ). by deleting "refuse" in Ihc first place where il 

, occurs and substilutins the followinc—!
. ' j  • "waste"; and |i
: ; •' (¿) by deleting "refuse collecting point" nnd sub* 

stiluting the following— , • !
■ , "waste collection point",.- ! !. . .

\  w !.:- /iv . . 10. Jly-hw 26(1) is amended by deleting "refuse"
'-..’and substituting the following— . ■ ;

\t • •¥r‘\ “waste".

0 •
.. !j J • J | le beading to the Second Schedule Is amended 

; .by deleting "aei use" and substituting the following—
" w a s t e  V  i ■ I■■ i -i r

. Public Cleansing 
and Prevention 
of Nuisances (New
Territories)
Regulations.

• 1.' -Regulation 3 is amended— j: . j| .
(<0 . by deleting the , definition "■ of "dangerous 

I . refuse" and substituting the following—
" "dangerous waste" moans tiny waste 

. , of a Kind specified in the ' Second 
1- v • Schedule;"; |;
(t) ■ Vy deleting the definition of "refuse collecting 

F jail"; | :
(c) by deleting the full stop at the end of the 

definition of "street" and substituting! a semi- 
colon; and •• . • ¡i

. ivi'ii 
■•I. ;•

*; PC hr

(if) by inserting after the definition of “street" the 
following— . ij

""waste collection point" means npy place. 
.. .at whichL the Director, or nny (iectueo

>> .| ’ nt of the Director, provides services ¡'or
. , tho removal of waste for disposal.";

> . , 2. Regulation i t  Is «mended by deleting "refuse"
both places where il occurs and substituting in each 

• ; place Ihc following— .. . v
"waste", V

•pj:\;i,..t '.ail. „■'•".'¡'V *3. i Regulation J5 is amended—
• I; 
.»I
itI

'V  • ' • ‘ . (n)' by deleting "refuse" !n theflrsl place where It
vr occurs nml substituting the following—

"waste"; and
(W by deleting "house .refuse'1 and substituting 

*. ' • . : :  Hie foiiowinc— •
"household waste".

•>.r ¡1 ■ ■ 4. The lieading to Part UI is Amended by deleting
", "House Rctusu" ami substituting the following—

"JIoust:iioi.i> Waste". ii . •. ;!a*.i . : .
i



*•••’ . • i. 'Regulations • id, 17, IS, 19 and 20 ari «' ,
• ' . •. amended— . •
" V .  ‘ («) by deleting "refine" wherever ll occurs'and

‘ ■'' . ,, substituting In each place ihc following— v j
. }:•■■. ¡-f V • i. i ■;. _ ». "waste"; and ; . . .  , '.V

!»>' delciing "house rsfu:c" wherever'il occur*
•. " .,.1 ,s>nnJ substituting In each place the following— .

........ . ‘ . "household waste", . ' ' ; ll;.''” \«
........ - 11 t .;PI1 *! ■ . *• • ,■ *•' . !• . *; ' . '  . *

.. •..ti ■ i 6. Part IV Is amended by deleting the heading 
MII-I,v,ttnd -substituting Ihc following— ...

. i v . K t 4t-. i.'DANciunous Wwre a n d  Tiiado Waste"; :ihiit) . . . . . .  ... - ,.;i i
■■i />i. iiO:.'fy<.ii:iSi|.;y,7.|tj :Jlegidalion 2 1  is amended— '* • t r

' il"'.,' (n)1!by deleting' "refuse" wherever' it occurs and -r '•• *! V'i i ' " 
* • . v; '•> c»ch Place the following—.,' i: : 5}•/'
’!••..*•.!• • ' '  V\>l::'iy • l • ’.V : •  i '¡'waste"} • ■. ■ ¡ ^ ‘ v* ¿*

i ;Yi (b) by deleting "house refuse" and substituting 'the Y’V'i: Y.; v i
 ̂ , v  i ; v * i U - ¡ - l l ■ roMowine— •.

.. riV-rvhA'- ' "household s v a s l e " , ; ! t i  j '

li./V i* 1 ‘Regulation 22 is amended by deleting'"refuse'-’
.11 * i:.-1* . wherever .it occurs iir.d'substituting in each place the r r̂:h.'.'V 

• ? .foiiiTwind—
.....  ... : ....... .: -• J'waste".-•

;  W A S T E  . D I S P O S A L  H I L L  ' , ' V  C i - ! 9

• • » 'i r. ;
V -! ' ¡•'"•p. Regulation .V, is amended—' ’ '■ : •- i 'Kt;•> . *M. • ; t I' . ,!••• ‘j . {.■ i

. o.;. !■!•.•>;.!) .. by deleting .."refuse" and -substituting'- the j; ; i'll;---;.
S. • j'i-.. V*. • • ,-i i I l f .  ¡- III  following-» V  • I. •- .  .........  ; 't l-vi'i-ft

v.’. '-v ............ i-.-fWaste"; and -. , .ii.'i.-:-. -f*.*,>|*.<:
. '¡'iu!,i;,i'(h) • by dciclln'g "refuse collecting point" anil sub* .''Y’v ’iriV-vi' 

-Y; ‘V ' Afiustinii the following- •' ' ^  r ' . y j
' - , "waste csllcction point", ' ■
Regulation • ‘2(5(1) is amended ,. by.' deleting 

. . . ; . - i V }!.;>■'pt’cfmc'-.aiid stibslituting the following— m.i - • ■'-• t^ '-■*
i:.;.-, e-'-ó'i'if . 1  i i'h; *’waj|e", i--11,' i'jdi,.-,;

i \  'it '- :’l ■' . - ■»
• . , .! -i- • -H.:-The j heading lo 'the Second Schedule ■ Is 1 f .}■

: ; ‘ amended by deleting ;"Ut;i-U£n" and substituting the 'A.,

■;i '< "Waste". • V ' ’*!• V-''..I'f. :• . ’ li
ii.-iv : i- •-.'i o , f . ',-i)V',/|l : j-j
\teniorandtim' >■' -•.*.■ i'* ve! '.'H;' Uv:;

, - . . ' ■■
i.-.'i.i.vjlfulltl*. Dlil makes-Improved provision for Ihc collection'of waste 
nd Introduces new 'provisions relating to the disposai of. waste. It will <V.b;/!> t 
Iso remine the furnmlatiun of ccmprehensivc plans for the whole ol 
lon;t Kong lot the disposal' of waste. . ' . ' ;

.. ”i - 1 ■ 

--¡. ¡1
.! followlug

/• U ■ :■
,i>. i' -,

t.,' i."i -• -m' i .-.-f*♦*!»•
I* / : !<i .mo -,ì . I ' i1 1 ó Explanatory Memorandum ' ,<-V 'w-.'c»'' 
v  11> * 11 M> '' " 1 .... > ■ .» i .. .- .i ; ’
'.0 
iind 
also 
l l on

■; 2 . >'• Part 1 of the, Hill contains Interpretation provisions, ‘'Waste" is fl ,! ■ 
rlelinc-.l-to mean any substetiee or artiile which is abandoned. II say . ■ ; ; } $ <  
cubsiAr.co or article ii discarded or is d c .l t  wit!-, as waits then it is ‘ /  
presumed to be waste until the contrary ii proved.- 1 . V
,. 3. Part II of the Hill deals with the pr:parai!on of a waste disnotal’ . }''■ '• ' /  ''
¡.bp... ..Clause. 3 establishes a Waste Man.-.gemcnl Advisory Cor.’.mi!tee, i j . ' i » ' ; ) -



I

which wiil advise the Secretary for the Environment on the prcparatirn 
c( the plan, any revieijn thereof ut:d generally on the control of waste. 
Clauses 4 tu S ore concerned with the preparation of draft waste disposal 
plant, representations concerning draft plan:, the submission of a draft 
plan to the Governor in Council for approval, lit: of the
Governor in Council on the submission of a draft plat) und the.revision 
of any wests disposal plan. Clause 9 requires the collection authorities 
and ins waste disposal authorities to have reperd to the waste [disposal 
plan in discharging their statutory duties and functions.- : •. jl|

4. Part lit cf the Dili contains provisions relating to the collection 
of waste. Clauses 10 to IS deal with the provision by the collccimn 
authorities of collection and scavenging services, the licensing of persons 
to perform such services, the removal of hot.schold waste, the prohihitiott 
of unauthorised collection of waste, the collection of trade waste and the 
ownership of collected waste. These clauses replace sections 16 to 19 of 
the. Public Health and Urban Services Ordinance Clause 16 empowers 
the Governor to require provision to be made for the storage of animal 
waste s:... précautions to be taken to guard against dangers to publie . 
healih or risks of pollution arising from animal waste. II
-1 5. ’ Part IV of the Bill makes new provision fo r tho disposal of 

w aste.C lause 17 prohibits the use of land for the disposal of waste 
without the licer.e o; the Director of Public Works. Cciiain land uses 
arc excluded from the prohibition including the disposal of waste on a 
controlled tip cr for landfill or where the disposal is in the colir e <>f 
agricultural cr horticultural operations. Clause 13 requires that the per* 
mission of the Director of Public Works be obtained before the ili<i»val 
of certain prescribed classes of waste. CIt -'t 49 contains penalties lr,r 
offerees under clauses 17 and 13. A first i-ie:wc will be liable |o a line 
of SJ0C00. white a fine of 51COOOO can be imposed foe a second >r 
subsequent offence. - Where the offence continues, a daily penalty of i.i09 
may be imposed. Clause 20 empowers the Director of Public V/otl.s to 
obtain information as to the nature of any waste (other than hotiwhold 
waste) delivered to him for disposal. Clause 21 prohibits the import of 
waste iuto llong Kong without the permission of the Director of Public 
Works. . . j .

6 . Part V of the Bill provides the licensing systems by which the 
relevant authorities‘will regulate licensed v.aile collection services mu) 
the disposal of waste. Provision is made for the application for waste 
collection und waste disposal licences, the effect of such licences am) 
their Issue, variation r.ml cancellation. Provision Is nlso made for llto 
duration of licences und the utlacluna of condition: to them.

‘ 7. Pari VI* of the Bill establishes machinery for appeals against 
decisions nude under eertuln provisions of the Hill. An appeal will la  
heard by un Appeal Board, which will ccirdsl of a legally (pialHlcd 
chairman and members selected from n panel of suitable persons itppulnicd 
by the Governor. A decision of the Appeal Hoard may, In exceptional 
Circumstances, bo reviewed by Ilia Governor In Council. The chairman 
rnay also refer a point o f law to  thf Court o f A ppeal for determination.
' (|x> a. ' Part VII of the Bill contains' miscellaneous' provIslons^'Clamo 3'f 
nukes clear that offences ic der clauses 12. 17 anil |i) are absolute 
offences. Clause 3-1 empowers the Governor in Council lu make regain* 
lions, after consultation with the l:nvnri*.ineiil:il Protection Advisory 
Committee and Hie Uiban Council. Clause 36 empowers the Secretary 
for the Environment to prepare and revise Codes of Piaclicc giving 
guidance and directions as lo the disposal of waste, C lause 39 contains 
transitional provisions in respect of any licence or contract Issued under 
section 16 of the Public Health and Urban Services Ordinance and in 
fotec al the commencement of .the Ordinance. The Schedule contains a
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number of 9 r;K{{>ii;nli:il amendments lo lite Public Health ami Urban 
.Services Ordinance, lite Public Cleansing u:id Prevention of NVL.v îîs  •. 
Hylaws and the Public Cleansing and Prevention of Nuisance: (Mew 
Territories) Regulations. ‘ . . , ' .. , • ' ' • b

0, : It Is estimated limi the enforcement of this Dill, if enacted, will •' ;
require additional siali costina approximately SO SI million in the first 
year of operation nnd rising to Sl.5 million in S years lime. , \ -
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iti v Jr f̂ff!ïlft$lliima,LSJIÎ tn».î>tW,ii*l/ri-«I*l*'blÎi«Jl:«5ÏXttt.1 . ■ <\
ï ( l.ìi / ' IWiiiI¡«VIVtXJïiC " 11! • WTiSWHÎIIÎVrtittJl:^?'! : ri-ltr.Vi'iUJiViül . " 
iftiiMiiiasM.n!iriì'mti!i)ii!HAiiit;iA!i««i!JHfó'it̂ tói:!t<» tfiWff-i-Air.afêïPsf'.. h i\  
« b ï-wihjî*ütw*«*itt№CftiQ№/ • i/;-'*:iA*i*A)W;îWfi.vi:ftVi-L)4itT 
• | •AftiDi «  ï|t № .  )|i)üH AiiUWl'li t V) №  t'T Jt'eXü t * K « « . VIil'. «  "i  Vi H  U;* l ■« %  i \ït
iwaum wii-?. * *iwnViHii»ï"isf«e üeAirt-'i-iiwaij.nviis isiit^.rui 
H№Ül№Wtt CfM-ft M i l ) fcttHü Hl» tt'AWS-P-IHWitiltWïMmsif!**". 
w/iMWfttitKAs|.*iir«';:' " ¡ ' 1 7  ' v-'-. " ' . ’ ri;:

• *  « "  s : r r l*i a :n w :« r*l* M№triiii«wwM-ifWiaii3iiW'tfiiïUHiiS
liiiiW iiM Ui« « u m i l i a s i  » inui ; •'i-
MUi’i » W&5Î« SXIt-«S* ' KJ li liîJJR'i: • : : '

•L*' U*ÎV.rj|ifi№:l.-K,i:.lV!I*lftJîflim:!ltô№®i!ttT • • ■■■■:
1.13o 1145?ialiftli.k«№?frti.H'iJR • 5U<nUi1f.nt|fî!l|P7{D*4:;H^-AVirvlU?: 't ! 
T A * |liA ilifJf i i iy il lf^ ÎU :lT ^ lï! .! l^ : i l l « r t :U J im ,|' • I .M -rftK Irl 'iW r /¡I

CÎ5I

’ J



C7.52

I

>1

> i
i*.

I
i

1
1

t  ,
!I

\



WASTI! DISPOSAL DILL
t

■ A '  K' -l ’ i ft-bttf . -i l  iS. imU'A *  I f e ' . f ca! [ 2+r i r : 3Ut f , Wt l f <Vl 2«+r ; »  $m * •;■
•  I W 't e H - n t tV J U Z M P W m  ■ j • 

w •  li ; : : - : i i ss-i-^rr; ww. iri / '••*■ 
i it njM, t (Zi . «i i irj ; n M l t ! .  m m f t U C f t f i W J I M J l R r *  •  № l : f f i S ' M J « f t f r  .

m m » ' ¡ K e tm iw iM ti i t t& w
.( . m )aMm№№Fi№i»f• • . : • '■ ■ ;>i•* ¡'.;
•; A >  # №& « » №’ • m * .k № fS S M ~ ':> :>  iu  
« »  « a w w a - c n c r t - B »  • ■;•• , ••••<•■' '

IK--''

:•■ •.■ ■ •■■ •■•••'  ' ' 'j;'.
......... i?-

S y  >•*:>.■>: y  - y V  ■;• *. ■■>• 1 1  ->V . !>. .■ I il";

' l l .

* V. V*. •' * ’*»j

; ,
. I,

' "  i '  . ; ■ • ; .  r  ■:
• * * ' ’ * 

* • ■ • v  . ■ ■■ ■■ • 11

•. i /
k k -  • ■  • -A•

«
•'

«• " ft
i* !■■ . ' • • •• *i •. • •• *• . V  • * .■• * . • .

.......... I , .  ' 1 . . .  . . . .  ■• . . #: 
r  • .  ,■

• 1 ' ■ t • , if',
* : . ' • *

1”. .V*‘ ■ • • •
\  - I

\

!•'  ' • • '• y

' :•■ ' , • . 1  :P ■

• ^ . y ; . *v'V-.-r*'• V::

• I I £ l

■ •’ I,
: A '• I-.

* ’ * * ’ • «:

■ > ■

* .  K 1

; % > v  • . ,

• v . ■ , ;  ■ ■ . ; ■; * » • «

‘l i ■! • ■ ■!:
•« ' 1» *

. /



Appendix C 
Guidelines 2

R e le v a n t -  p o i n t s  t o  b e  n o t e d '  * " 1 2 3

1 .  P r o p o s e d  g u i d e l i n e s  f o r  d i s c h a r g e s  t o  s t r e a m s  d o  n o t  a p p l y  
t o  s t r s a a s  w i t h i n  t h e  W a te rw o rk s  c a t c h m e n t  a r e a s .

2 .  T h e  p r o p o s e d  e f f l u e n t  g u i d e l i n e s  a p p l y  'to  n ew  d i s c h a r g e s  o n l y .

3 .  G u i d e l i n e s  f o r  t e m p o r a r y  d i s c h a r g e s  o f  d u r a t i o n  n o t  e x p e c t e d  
t o  e x c e e d  c n e  y e a r  n a y  b s  s u i t a b l y  r e l a x e d  i f  c o n s i d e r e d  
j u s t i f i e d .  J t  i s  s u g g e s t e d  t h a t ,  a s  t h e s e  c a s e s  a r e  l i k e l y

. t o  b e  r a r e ,  s u c h  g u i d e l i n e s  a r e  - t o  b e  d e t e r m i n e d  b y  P . v . i > . ,
i n  c o n s u l t a t i o n  w i t h  A . F . 9 .  ¿ i d  o t h e r  c o n c e r n e d  f i e u a r t a e n t s  
. .  n  ~o f  n e c e s s a r y .  .

1 » T h e  g u i d e l i n e s  c o v e r  m o s t  o f  t h e  p a r a m e t e r s  n o r m a l l y  e n c o u n te r e d ,  
b u t  a r e  n o t  e x h a u s t i v e .  S h o u ld  U n i t s  o f  o t h e r  p a r a m e t e r s  b e  
r e a u i r e d  i n  f u t u r e ,  i t  i -  p r o p o s e d  t h a t  t h e y  a r e  t o  b e  f i x e d  
b y  P .5 T .D .,  i n  c o n s u l t a t i o n  w i t h  A .j? .D . a n d  o t h e r  c o n c e r n e d  
u e p a r t a e n t s  i f  n e c e s s a r y .  -

' •>



4
Proposed effluent: puidelinas for coastal waters

. v / J  .  -
••

C . l .  g u i d e l i n e s С . Б .
p a r a a e t e r s ( S e e  n o t e s  ( 1 '  ) ( S e e  ?.

WIT 6  -  1C 6 - 1 0

T e m p e r a t u r e > 4 5 ° C  1- >  2 °C  i n  
e x c e s s  o f  a m b ie n t

a s  f o r  C . s .

t e m p e r a t u r e  o u t s i d e  
' 5 0  c  i r o n  p o i n t  o f

•
d i s c h a r g e .

C o l o u r IT o t o b j e c t i o n a b l e I i o t  o b j e c t !

• S u s p e n d e d  s o l i d s >■ 5 0 ' a g / l  ) > 5 0 0  E g / l
) i n  e x c e s s  0

) w a t e r  v l ie n
j c o n e s  t o  t h

). S e e
s u r f  a c e .  ( s e

B .O .D . 5 • >  2 0  s g / l  )  N o t e s > 5 0 0  = £ / l

.

)  2 ( i )  &
)  N o t e s  3

i n  e x c e s s  0  
w a t e r  ’.тлел  
c o n e s  t o  t h

/ s u r f a c e ,  ( s  
2 ( i i ) )  •

C .G .L .  C r . >  SO a g / l  ) > 1 0 0 0  ,.-¿ /1

tri*22SS «  O i l
(H e x a n e  e x t r a c t a b l e s )

> 20 '  m g / l > 5 0  n a / i

T o x i c  m e t a l s  
( K o n - f e r r o u s )  —_

-

. -  •  — • * —  — - *

C s i a i u c i > 0 . 1  e g / l > C . l  ¿ g / 1
K e r c u x y jji»0 . 1  c g / l 7 - 0 . 1  f-ig/ 1
A ny o t h e r  c e t a l

• i n d i v i d u a l l y > 2  i a g / l  . . > 5  s g / l
T o t a l > 7  »**sA > 1 0  - < 1

I r o n >■ 1 0  e g /X 7 -2 0  n g / l
C y a n id e  . ( i n c l u d e  

c o m p o u n d s  p r o 
d u c i n g  KCil o n  
a c i d i f i c  a t i o n )

7 * 0 . 1  a g / l > 1  a s / l

S u l p h i d e  ( s ) > 1 0  D g / l > i o  * s A

P h e n o l > 0 . 5  O g A > 0 . 5  b £ / 1

C e t e r g e n i s > 1 5  B g ' l > 3 0  e g A

C h l o r i n e  ( T o t a l  
r a s i d u a l  c h l o r i n e )

> 1  C lg / l > 1  n g / l

T o t a l  n i t r o g e n  (i-l) > 1 0 0  c g / l > 1 0 0  a g A

T o t a l  p h o s p h a t e  ( ? ) > 1 0  c g / l > 1 0  o g / 1

•R e m a rk



5
( d o n ' t )

. ---------- ---- . . .  -  _  . -

P a r a m e t e r s
C .A . g u i d e l i n e s  
( S e e  n o t e s  ( 1 ) )

С . B . g u i d e l i n e s  
( S e e  n o t e s  ( 1 ) ) R e a a r k s

B a c t e r i a  c o u n t

T o t a l  c o l i f o m  
F a e c a l  c o l i f o r a

>  l o V lQ O  n l  ) s e e  
5 ООО/ЮО a l  ) n o t e s  

■ 2 ( i )

г  •

No r e q u i r e m e n t

< * * ‘ ^

G u i d e l i n e s  o n ly  
a p p l i e s  t o  d i s 
c h a r g e  w i t h i n  
3  k a  o f  b e e c h .e e  
d e s a l t e r  
i n t a k e s  w h e r e  .* 

t h e  d i s c h a r g e  
w i l l  r e t u r n  
i n  l e s s  t h a n .
3  h o u r s -

P r o h i b i t e d  S u b s t a n c e s

N o t e s  :

( 1 )  ( i )

F l o a t a b l e  s u b s t a n c e s ,  s o l i d s  >  1 0  u a  
B i o c i d e s ,  p e s t i c i d e s , -  r a d io .—a c t i v e  
s u b s t a n c e s ,  • s l u d g e ,  r e f u s e ,  c a l c i u a  
c a r b i d e ,  p e t r o l e u a  o i l  o r  t a r ,  o r g a n i c  
s o l v e n t s ,  n a s t e s  l i a b l e  t o  c a u s e  s c u a s ,  
d e p o s i t s  o r  . d i s c o l o u r a t i o n - , .

С .Л . g u i d e l i n e s  s h a l l  a p p l y  t o  t h e  f o l l c w i c g s j —

( a )  D i s c h a r g e s  o f  a v e r a g e  d a i l y  v o lu m e  ^  1 0 0  c ?  
d i s c h a r g e d  i n t o  a n y  o f  d \ e  a r e a s  o f  t h e  s e a

—  g a rk ecL C .T A -o n  Dr a w in g  N o - ED 875 3  ( h e r e i n -  - 
a f t e r  r e f e r r e d ' t o ' a s - t h e  D ra w in g J  - - v

( b )  / D i s c h a r g e s  o f  a v e r a g e  d a i l y  v o l u a e  ?  1 0 0  a ?
.  -> d i s c h a r g e d  a t  a  p o i n t  b e tw e e n  1  a n d  3  ки . f r o a

/  a n y  b e a c h  o r  a n y  e x i s t i n g  o r  p r o p o s e d  d e s a l t e r
/  i n t a k e s  a s  sh o w n  o n  t h e  D ra w in g -  '« •

• • *
( c )  A l l  d i s c h a r g e s  w i t h i n  1  к з  f r o  a. a n y  b e a c h  o r  

а д у  e x i s t i n g  o r  p r o p o s e d  d e s a l t e r  i n t a k e s
'  s h o r n  o n  t h e  D ra w in g -  • -

( id .)  С . B. g u i d e l i n e s  s h a l l  a p p l y  t o  d i s c h a r g e s  o t h e r  
. . t h a n  ( a ) ,  Ç o) £- ( c )  a b o v e -

i i o t w i t h s c a n d i n g  t h e  a b o v e ,  n o  d i s c h a r g e  o f  s e w a g e  
o r  t r a d e  e f f l u e n t  w i l l  b e  a l l o w e d  w i t h i n  1 0 0  a  
f r o a  a n y  b e a c h  a n d  5 0 0  u  f r e t a  a r y  d e s a l t e r  i n t a k e  
sh o w n  o n  t h e  D r a w in g .  * .

F o r  e a s y  r e f e r e n c e ,  s e e  T a b l e  1  b e lo w  ;

'  ' / T a b l e  1









( a i )  F o r  n u n i c i p a l / d o c e s t i c  s sw 2 r;e d i s c h a r g e d .  i n t o  CFA
a n d  CtiB ’.v o t e r s  u n d e r  c o n d i t i o n s  w h e r e  CB g u i d e l i n e s  
a p p l y ,  i - e .  c a s e s  1 ( b ) ,  2 ( b ) ,  *V (a),  4 ( b )  a n d  5 ( b )  i n  
? a b l e '  1 ,  n o t w i t h s t a n d i n g  t h e  B . C , £ . / 3 . S .  U n i t s  g i v * a ,  o n e  
o f  "file f o l l o w i n g  t r e a t m e n t  a n d  d i s p o s a l  a r r a n g e a s a t s  
o r  e q u i v a l e n t  i s  t o  b e  p r o v i d e d ; -

T r e a t a e n t  p r o v i d e d  D i s p o s a l  f a c i l i t i e s  p r o v i d e d

( a )  s c r e e n i n g  t o  r e m o v e  V i t h  s u b a a r i n e  o u t f a l l  
a l l  s o l i d s  >  1 0  s n  - g i v i n g  a n  i n i t i a l  d i l u t i o n

< 8 5 .

( b )  p r i m a r y  s e d i m e n t a t i o n  ' . f i t s  s u b m a r in e  o u t f a l l
• i r i t h  a  r e t e n t i o n  t i m e  g i v i n g  a n  i n i t i a l  d i l u t i o n  

< 1  h o u r  a t  p e a k  JL  5 0 .
f l o w

( c )  s e c o n d a r y  t r e a t u e n t  
t r e a t i n g  se w a g e  t o  
a h * e f f l u e n t  s t a n d a r d  
o f  3 P /2 0  n g / l  ( S . S . /
B .O .D .)

( 3 )  F o r  t r a d e  e f f l u e n t s  d i s c h a r g e d  j / i t h i n  5  k a - o f  a n y  b e a c h  o r  
a r y  e x i s t i n g  o r  p r o p o s e d  d e s a l t e r  i n t a k e  "b u t"  o u t s i d e  C:;A 
» r a t s r s  a s  sh o w n  o n  t h e  D ra w in g , t h e  B .C .D . / ^ » S . / C .0 v i ) .  l i m i t s  
c a n  b e  r e l a x e d  u p  t o  5OO/5O0/1GOO n g / l  i f  t h e  a f f l u e n t  i s  
d i s c h a r g e d  i n  s u c h  a  w ay  a s  n o t  t o  r a i s e  t h e  b a c k g r o u n d  .
B .C  . D . / t . S .  l e v e l  b y  s o r e  t h a n  3  n g / l  w h en  i t  c o n e s  u p  t o  
t h e  s e a  s u r f a c e .  •
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"* (C o n ’ t )  *

** ?  -
— - - - — --

*

P a r a m e t e r s
SA g u i d e l i n e s  

( S e e  n o t e s )
S 3  g u i d e l i n e s  

( S e e  n o t e s ) R e m a rk s

C h l o r i d e 1 2 0 0  n g / l -

? l o u r i d e  ( ? ) 3  a g / 1  * -

A n n o n ia  (K ) 0 . 1  a g / l  • 1 0  ¿ s / l

O x i d i s e d  n i t r o g e n  (l?) 2 0  o g / 1 - ‘

B a c t e r i a ,  c o u n t  ■ . 
T o t a l  C o l i f o n a 1 0 0 /1 0 0  c l  .. — . . .

P r o h i b i t e d  s u b s t a n c e s PA H , P C S , b i o c i d e s ,  
r a d i o - a c t i v e  s u b 
s t a n c e s ,  r e f u s e ,  
s l u d g e ,  c  a l e  i u a  c a r 
b i d e ,  P e t r o l e u B  o i l  
o r  t a r ,  o r g a n i c  
s o l v e n t s ,  v / s s t e s  
l i a b l e  t o  f o r a  s c u a  
d e p o s i t s  oi* d i s 
c o l o u r a t i o n

B i o c i d e s ,  r a d i o 
a c t i v e  s u b s t a n c e s ,  
r e f u s e ,  s l u d g e ,  
c a l c iu m  c a r b i d e ,  
p e t r o l e u m  o i l  o r  
c a r ,  o r g a n i c  s o l v e n t s ,  
w a s t e s  l i a b l e  t o  c a u s e  
sc u m , d e p o s i t s  o r  - 
d i s c o l o u r a t i o n  _____

V o tS B  ;

___ ( l ) ___T h e _ a b o v e -  g u i d e l i n e  s - d o n o t .  a p p l y  t o  « t r e s s s  w i t h i n  b’a t s x w c r k s
C c t c h a e n t  A r e a s .

/  . * . 
( 2 )  SA g u i d e l i n e s  s h a l l  a p p l y  t o  a l l  d i s c h a r g e s  i n t o  s t r e a c s

w h e r e ,  d o w n s i r e a a  o f  t h e  d i s c h a r g e ,  t h e  s t r e a a  w a t e r  i s  
e x t r a c t e d  / f o r  p o t a b l e  p u r p o s e s  a f t e r  b o i l i n g / c h l o r i n a t i o n ,  
e i t h e r  d i r e c t l y  o r  t h r o u g h  n e a r b y  s h a l lo w , w e l l s .

SB  g u i d e l i n e  s h a l l  a p p l y  t o  a l l  d i s c h a r g e s  i n t o  s t r e a m s  
o t h e r  t h a n  t h o s e  t o  w h ic h  SA g u i d e l i n e s  a p p l y  e x c e p t  t h a t ,  
f o r  d i s c h a r g e s  i n t o  s t r e a o s  w h e re  ■'die w a te r  i s  u s e d  f o r  

'  i r r i g a t i o n ,  t h e  pH v a l u e  s h o u l d  l i e  b e tw e e n  (> a n d  8 ,  and. t h e  
t o t a l  d i s s o l v e d  s o l i d s  a n d  s u l p h a t e  c o n t e n t s  s h o u l d  h o t  
e x c e e d  7 0 0  o g / l  a n d  2 0 0  n g / 1  r e s p e c t i v e l y .



P r o p o s e d  e f f l u e n t  g u i d e l i n e s  f o r  d i s c h a r g e s  i n t o  s e v e r s

Z ____________________ _ _________________

P a r a n a t e r s
D i s c h a r g e s  
> 2)00 a 3/ d  

( e v . )

D i s c h a r g e s
<  1 0 0  M5/ d  

C a v .)

e x c e p t i o n ;  S a l  
P o  I n d u s t r i a l  
L s t a t e  S t a g e  I

P e a a r k s

z p h 6 - 1 0 6 - 1 0 6 - 9

T e m p e r a tu r e * 4 3 ° C > 4 3 q C > 4 3 ° C  ‘

C o l o u r LToi e x c e s s i v e N o t  e x c e s s i v e ¡ l o t  e x c e s s i v e -

S u s p e n d e d  s o l i d s  . > 1 0 0 0  a g / l >  2 0 0 0  a g f l > 3 0 0  d g / l .

3 .O .D .  5 - > 1 0 0 0  n g / l * >  2 0 0 0  u g / l >  3 0 0  a ^ / l
' *

C .O .D . > 2 0 0 0  n g / l >  4 0 0 0  n g / i > 1 2 0 0  n ^ i

G r e a s e  a n d  O i l > 5 0  n g / l >  1 0 0  u g / l > 5 0  ¿3g / l

T o x i c  m e t a l s  
. ( n o n - f  e r r o u s )  
C a d n iu a  

- ^ i l e r c u i y  
T o t a l  
A n y  _one

> l a g / l  .
>  1  c g ^ l
>  1 0  u g / l  
> 5  c g / 1

>  1  a g / l
> 1  Eg / 1
JS» 2 0  n ^ / l ;
>  1 0  n g / l

> 0 .2  a g / l  
. > 0 .2  m g / l  • 

' t ,> 2 '" ra g /l 
> 1  RS/.1

*■

. I r o n >  5 0  c g / 1 >  5 0  a g / l > 5  a g / l

C y a n id e > 1 0  r a g / l > 1 0  i a g / l > 3  o g / 1  . -

S u l p h i d e  (s) > 1 0  n g / l > 1 0  n g / l > 5  a g / l

S u l p h a t e  (S O ,).
’

> 1 0 0 0  o g / l  

. > 1 0  m g / l

> 1 0 0 0  » g / l > 1 0 0 0  n g / l

P h e n o l > 2 0  n g / l  
•

> 1 0  D g / l

D e t e r g e n t s > 5 0  a g / l
i

> 5 0  a g / l > 3 0  a g / l  . -

.  P r o h i b i t e d  _ b i o c i d e s ,  r a d i o - a c t i v e  s u b s t a n c e ^ ,  u n c o n t a a i n a t e d  w a t e r ,  
S u b s t a n c e s  * c h l o r i n a t e d  h y d r o c a r b o n ,  o r g a n i c  s o l v e n t s ,  p e t r o l e u m  

o i l  o r  t a r ,  c a l c i u i a  c a r b i d e ,  s l u d g e ,  w a s t e s  l i a b l e  t o  
f o r a  s c u m , d e p o s i t s  i n  a n y  p a r t  o f  t h e  p u b l i c  s e w e r ,  
a n y  's u b s t a n c e  c S  a  n a t u r e  a n d  q u a n t i t y  l i k e l y  t o  
i n j u r e  t h e  s c r / e r  o r  t o  i n t e r f e r e  w i t h  t h e  f r e e  f l o w  
o f  i t s  c o n t e n t "  o r  t o  i n j u r e  s p y  s tw a g e  t r e a t m e n t  
w o r k s . o r  a n y  w o rk e r, o r  e q u ip m e n t  o r  t o  i n t e r f e r e  
w i t h  a n y  o f  t h e  t r e a t m e n t  p r o c e s s e s .
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1*010 Water Control Zone 

Water Quality Objectives

1. Introduction

T he im p le m e n t a t io n  o f  a  W ater  C o n t r o l  Z on e u n d e r  t h e  

W a ter  P o l l u t i o n  C o n t r o l  O r d in a n c e  1 9 8 0  r e q u i r e s  u u d e r  S e c t i o n  5  

t h e  s e t t i n g  o f  W a ter  Q u a l i t y  O b j e c t i v e s  w h ic h  f o r a  t h e  b a s i s  f o r  

w a t e r  q u a l i t y  m anagem ent w i t h i n  t h e  c o n t r o l  n o n e .  T h i s  p a p e r  

p r o p o s e s  t h e  b e n e f i c i a l  u s e e  o f  t h e  w a t e r s  o f  t h e  T o l o  W a ter  

C o n t r o l  Zone ( d e f i n e d  i n  A p p e n d ix  1 )  t h a t  s h o u ld  b s  p r o t e c t e d  

a n d  t h e  W a ter  Q u a l i t y  O b j e c t i v e s  w h ic h  n e e d  t o  b e  a t t a i n e d  t o  

s a f e g u a r d  t h e s e  b e n e f i c i a l  u s e s *  A ls o  d i s c u s s e d  a r e  t h e  i m p l i 

c a t i o n s  f o r  d i s c h a r g e r s .

N o t e s  a p p e n d e d  t o  t h e  p a p e r  com p are t b s  p r e s e n t  a n d  

e x p e c t e d  w a t e r  q u a l i t y  i n  r e l a t i o n  t o  t h e  p r o p o s e d  o b j e c t i v e  

p a r a m e t e r s .

I  ’

■ J
i
v •

? .  Beneficial Uses

I t  i s  p r o p o s e d  t h a t  t h e  f o l l o w i n g  b e n e f i c i a l  u s e s  s h a l l  

b e p r o t e c t e d  f o r  t h e  t h r e e  s u b z o n e s  o f  t h e  T o l o  W a te r  C o n t r o l  Z one  

a s  f o l l o w s : -  I

( a )  T o lo  H arb ou r S u b zo n e

M a in te n a n c e  an d  p r e s e r v a t i o n  o f  n a t u r a l  a q u a t i c
‘ »:

e c o s y s t e m s  a n d  w i l d l i f e .

M a in te n a n c e  a n d  p r e s e r v a t i o n  o f  f o r e s h o r e s ,  l i t t o r a l  

z o n e s  an d  t h s i r  v e g e t a t i o n .

A e s t h e t i c  e n j o y m e n t .

B o a t i n g ,  f i s h i n g  an d  o t h e r  s e c o n d a r y  c o n t a c t  r e c r e a t i o n .  

N a v ig a t io n  an d  s h i p p i n g .

I n d u s t r i a l  and  d o m e s t i c  ( f l u s h i n g )  w a t s r  s u p p l y .

. i )

( i i )

( i i i )

( i v )

(vï
( v i )
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(b) Tolo Bu fier Subzor.e

A£ for ‘Tolo Harbour Sub zona and in a , jl Liofi:-
(vii) Production of fi6h, crustaceans and sj.-llfieh for human 

consumption. i
(viii) Bathing, diving and other primary 'contact recreation.

; i | : - f .. j l - i
! ’ • -;| .;j . ;!.!

(c) Tolo Channel Subzone ; ¿i * !
----------- :---------------  I !

*1 ‘
As for Tolo Buffer Subzone and in addition:- j.-* ■

(ix) Maintenance of supply of flushing dilution water for
tinner subzones.

3. Water Quality Objectives

J».} i .  a -

In order to protect the above beneficial uoes it ;is 
necessary that the water in the area concerned meets certain ' 

minimum quality requirements. These are expressed as Water. .. 
Quality Objectives (WQCs). The aspects of water quality :that . 
are most important in relation to safeguarding particular .

vi

ri

beneficial use.- are set out in Table 1. >,r :
' f ;

**.

The Water Quality Objectives needed to safeguard'the - 
beneficial uses identified for the three subzonea of the Tolo 
Water Control Zone are set out in an accompanying.paper,entitled 
■'Water Pollution Control Ordinance (Chapter 353): ¡Tolo Harbour y

and Channel Water Control Zone: Statement of Water Quality'Ob‘
. ; ;: . i

• ' ; ;
Comparison of Proposed Water Quality Objectives and Present • j

t i
Water Quality ,. 1

» if.
' I

i.
«
V

V»
!■ 1

•-M

, J

A comparison of present water quality and the proposed■ r f !l '• I uObjectives is set out in Table 2. Also, the third, .column of j ,

Table 1 shows the present status of water quality in the .Tolo i. ¡.’̂ i 1
•| ‘ ’ I' I ' IWCZ in relation to the beneficial use» that it is proposed should 

be protected. From Table 2 it may bejnoted that chlorophyll-a 
and dissolved oxygen are the main water quality parameters whose

1 I i
present values fail to meet the proposed WQQs in parts cf the Tolo 
WCZ. The significance of the present non-compliance with these 
objectives is discussed further in Section 6.

)
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WATER POLLUTION CONTROL ORDINANCE 
(Chapter 358)

TOLO HARBOUR AND CHANNEL WATER CONTROL ZONE 
STATEMENT OF WATER QUALITY OBJECTIVES

Made under section 5 after consultation 
with the Environmental Protection Advisory committee

The water quality objectives set out in the first column 
of the First Schedule have been established for the subzones 
defined in the Second Schedule set opposite such water quality 
objectives in the second column of the First Schedule-

FIRST SCHEDULE
WATER QUALITY OBJECTIVE

A , AESTHETIC APPEARANCE
( i )  O d o u r s ,  t a i n t s  a n d  c o l o u r s

V/aste discharges shall cause no 
noxious or offensive odour or 
offensive taint or colour in 
either waters or edible aquatic 
organisms in the subzone to be 
present in concentrations 
detectable by bioassay or 
organoleptic tests.

(ii) Visible matter
Waste discharges shall cause 
no visible foam, oil, grease, 
scum, litter or other 
objectionable matter in waters 
of the subzone.

SUBZOHE

(i) Harbour subzone. 
vxi) Buffer subrone. 

(iii) Channel subzcne.

(i) Harbour sub/one.
(ii) Buffer sub'eno. 

(iii) Channel subzone.
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WATER QUALITY OBJECTIVE 
B. BACTERIA

Waste discharges shall not cause 
the level of Escherichia coli to 
exceed 1000 per 100 ml in waters 
of the subzone, levels to be 
calculated as a running median 
of the most recent 5 consecutive 
samples taken at intervals of 
between 7 and 2  ̂ days.

C. CHLOROPHYLL—A
Waste discharges shall not cause 
the level of chlorophyll-a in 
waters of the subzone to exceed 
20 milligrams per cubic metre, 
calculated as a running arithmetic 
mean of 5 daily measurements for 
any single location and depth.
Waste discharges shall not cause 
the level of chlorophyll-a in 
waters of the subzone to exceed 
10 milligram.'; per cubic metre, 
'■'^lculated as a running arithmetic 
mean of 5 daily measurements for 
any single location and depth.
Waste discharges shall not cause 
the level of chlorophyll-a in 
waters of the subzone to exceed 
6 milligrams per cubic metre, 
calculated as a running arithmetic 
mean of 5 daily measurements for 
any single location and depth.

D. DISSOLVED OXTUEII
Waste discharges shall not cause 
the level of dissolved oxygen in 
waters of the subzone to be less 
than 2 milligrams per litre 
within two metres of the bottom, 
or to be less than 4 milligrams 
per litre in the remainder of 
the water column.

SUDZUHE

(i) Harbour subze
(ii) Buffer sub:on 

(iii) Channel subzo

Harbour subzone.

Buffer subzone.

Channel subzone.

Harbour subzone.



WATER QUALITY OBJECTIVE SU02ONE

Waste discharges shall not cause 
the level of dissolved oxygen in 
waters of the subzone to be less 
than 3 milligrams per litre within 
two metres of the bottom, or to 
be less than 4 milligrams per 
litre in the remainder of the 
water column.
Waste disch'xges shall not cause 
the level of dissolved oxygen in 
waters of the subzcne to be less 
than 4 milligrams per litre at 
any point in the water column.

LIGHT PENETRATION
No changes in turbidity, suspended 
material, colour or other parameters 
arising from waste discharges shall 
reduce light transmission by more 
than 20 per cent of the normal level 
in the subzone at any location or 
any time.
No changes in turbidity, suspended 
material, colour or other parameters 
arising from waste discharges shall 
reduce light transmission by more 
than 15 per cent of the normal level 
in tne subzone at any location or 
any time.
No changes in turbidity, suspended 
material, colour or other parameters 
arising from waste discharges shall 
reduce light transmission by more 
than 10 per cent of the normal le '■el 
in the subzone a: any location or 
any time.

pH
Waste discharges shall not causa the 
normal pH range of any waters of the 
subzone to be extended by greeter 
than +0.5 pH units at any time.

Buffer subzone.

Channel subvxne

Harbour subzone

Buffer subzone.

Channel subzone

Harbour subzone



WATER QUALITY OBJECTIVE SUBLOCO

Wasts discharges shall net cause Buffer subzono.
the normal pH range of any waters
of the subzone to be extended by
greater than +0.3 pH units at any
time.
Waste discharges shall not cause Channel subzono.
the normal pH range of any waters
of the subzone to be extended by
greater than + 0.1 pH units at
any time.

SALINITY
Waste discharges shall not cause 
the normal salinity range of any 
waters of the subzone to be 
extended by greater than + 3 parts 
per thousand at any time.
SETTLEABLE MATERIAL

(i) Harbour subzone
(ii) Buffer subzone, 
(iii) Channel subzone

Waste discharges shall give rise (i) Harbour subzono
to no bottom deposits or (ii) Buffer subzone,
submerged objects which adversely (iii) Channel subzone 
influence bottom-living communities, 
alter the basic Harbour geometry 
or shipping channels, present any 
hazard to shipping or diving 
activities, or affect any other 
-declared- beneficial use of the 
waters of the subzone.

TEMPERATURE
'Waste discharges shall not-cause (i) Harbour subzone
the natural daily temperature (ii) Buffer subzone.
range in waters of the subzone (iii) Channel subzone
t o  b e  e x t e n d e d  b y  g r e a t e r  t h a n
+1. 0  degree Celsius at any
location or time. The rate of
temperature change shall not
e x c e e d  0 . 5  d e g r e e s  C e l s i u s  p e r
hour at any location, unless
due to natural phenomena.
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WATS?. CjUALITY OBJECTIVE

J . T C X I C A H T G

V / a s t e  d i s c h a r g e s  s h a l l  n o t  c a u s e  
t h e  t o x i c a n t s  i n  w a t e r s  o f  t h e  
s u b z o n e  t o  a t t a i n  s u c h  a  l e v e l  
a s  t o  p r o d u c e  s i g n i f i c a n t  t o x i c  
e f f e c t s  i n  h u i n a n s ,  f i s h  o r  a n y  
o t h e r  a q u a t i c  o r g a n i s m ,  w i t h  d u e  
r e g a r d  t o  b i o l o g i c a l l y  c u m u l a t i v e  
e f f e c t s  i n  f o o d  c h a i n s  a n d  t o  
t o x i c a n t  i n t e r - a c t i o n s  w i t h  e a c h  
o t h e r .

S E C O N D  S C H E D U L E

I n  t h i s  s t a t e m e n t  -

" H a r b o u r  s u b z o n e "  m e a n s  a l l  t h a t  w a t e r  b o u n d  b y  t h e  s p r i n g -

h i g h - w a t e r  m a r k  o f  t h e  c o n t i g u o u s  s o u t h - w e s t e r n  l a n d  m a s s  

a n d  b y  l i n e s  b e t w e e n  t h e  s o u t h e r n  t i p  o f  T i m  T i n  T s a i  

( 2 2 ° 2 6 ’ 5 5 " N ,  1 1 A ° 1 2 ' A 9 B E )  a n d  t h e  n o r t h e r n  t i p  o f  C e n t r e  

I s l a n d  ( 2 2 ° 2 6 ' 3 V ' I i ,  1 1 ' 4 - ° ' 1 3 ' 1 1  " E )  a n d  b e t w e e n  t h e  n o r t h e r n  

t i p  o f  C e n t r e  I s l a n d  a n d  t h e  w e s t e r n  t i p  o f  W u  K a i  S h a  T s u i  

( 2 2 ° 2 6 ' 2 0 " N ,  1 1 A ° 1 ^ ' 0 2 " E )  a n d  m o r e  p a r t i c u l a r l y  r e f e r r e d  

t o  a n d  r e c o r d e d  i n  t h e  R e g i s t e r ;

SUj ZONE

( i )  H a r b o u r  s u b z o n e  
( i i )  B u f f e r  s u b z o n e ,  

( i i i )  C h a n n e l  s u b z o n e

" B u f f e r  s u b z o n e "  m e a n s  a l l  t h a t  w a t e r  b o u n d e d  b y  t h e  l i m i t s

o f  t h e  T o l o  H a r b o u r  Z o n e  t o  t h e  s o u t h - w e s t ,  b y  t h e  s p r i n g
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h i g h - w a t e r  n a r k s  o n  t h e  n o r t h e r n  a n d  s o u t h e r n  c o a s t s , 

a n d  b y  a  l i n e  b e t w e e n  t h e  n o r t h w e s t  t i p  o f  T h r e e  F a t h o m s  

C o v e  ( 2 2 ° 2 6 ' 0 9 " I i ,  1 1 4 - 0 1 5 ' 5 6 " E )  a n d  t h e  o p p o s i t e  ( n o r t h e r n )  

c o a s t ,  p a s s i n g  d i r e c t l y  t h r o u g h  t h e  n o r t h e r n  t i p  o f  B u s h  

R e e f  ( 2 2 ° 2 6 ' 5 6 " N ,  1 1 4 - ° 1 5 ' 1 8 " E )  a n d  . j o i n i n g  t h e  n o r t h e r n  

c o a s t  a t  P a k  S h a  T a u  C h a u  ( H a r b o u r  I s l a n d )  a t  22°27'1?"N, 
i 1 ^ ° ' 1 5 , 0 1 " E ,  a n d  m o r e  p a r t i c u l a r l y  r e f e r r e d  t o  a n d  

r e c o r d e d  i n  t h e  R e g i s t e r ;

" C h a n n e l  s u b z o n e "  m e a n s  a l l  t h a t  w a t e r  b o u n d e d  b y  t h e  l i m i t s

o f  t h e  T o l o  B u f f e r  Z o » n e  t o  t h e  s o u t h w e s t ,  b y  t h e  s p r i n g  h i g h -  

w a t e r  m a r k s  o n  t h e  n o r t h e r n  a n d  s o u t h e r n  c o a s t s , a n d  b y  a  

l i n e  j o i n i n g  t h e  e a s t e r n  t i p  o f  B l u f f  H e a d  ( 2 2 ° p O r 3 ^ " I * , 

1 1 4 ° 2 0 ' 0 2 " E )  a n d  t h e  n o r t h e r n  t i p  o f  O c e a n  P o i n t  ( 2 2 ° 2 8 ' 5 0 " N ,  

1 1 4 - ° 2 0 ‘ 2 0 " E )  a n d  m o r e  p a r t i c u l a r l y  r e f e r r e d  t o  a n d  r e c o r d e d  

i n  t h e  R e g i s t e r .

%

I v ' a d e  t h e  d a y  o f  1 9 3 2 .

S e c r e t a r y  f o r  H o m e  A f f a i r s .

E x p l a n a t o r y  M o t e

T h e  s t a t e m e n t  s e t s  o u t  t h e  e s t a b l i s h e d  w a t e r  q u a l i t y  

o b j e c t i v e s  f o r  t h e  s u b z o n e s  o f  T o l o  H a r b o u r  a n d  C h a n n e l  W a t e r  

C o n t r o l  Z o n e .



Appendix F

Laboratory Design
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