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Preface

' This executive summary was prepared under the Project of Raising the
Performance of Hous;ehold Industrial Pollution Management in Songkhla Lake
BaSin, in which the Thailand Environment Foundation was assigned by the Pollution
Control Department to conduct the study. The Project aims at identifying major
household industrial sources in the Songkhla Lake ‘Basin and providing appropriate
measures to promote pollution prevention practice under “Partnership for Songkhla
Lake Rehabitation Scheme”. In this regard, a cleaner technology concept has been
introduced in four pilot household industries, which are dried seafood manufacturing,
ribbed smoke sheets manufactuﬁng, swine farming and the restaurant business.
Moreover, the pollution prevention manuals for three household industries were
published in order to provide self-help tools for the industries to effectively apply the
pollution prevention concept. In addition, the “Save-the-Lake Network” has been
established in order to initiate pollution monitoring and mitigation at local level
through networking as well as various capacity building activities, such as Samrong
Canal Big Cleaning Day, Magnificent Home, Junior Artist Project, to name a few.
Accdrdingly, the project activities have significantly contributed to sustainable
pollution prevention and mitigation in the Songkhla Lake Basin.

Pollution Control Department
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Executive Summary

1. Introduction

Due to government policies indicating the Songkhla Lake Basin as the targeted area
under the Economic Development Strategies for the Southern Provinces, the industries in
this region ha\;e rapidly expanded, including large, medium and small-sized or household
industries. Most environmental management activities emphasize waste treatment and
disposal that are end-of-pipe solutions. Such approaches only alleviate the intensity of
pollution emitted. Presently, the pollution in such areas is still generating negative impacts
on the environment and welfare of the local communities. Consequently, it is necessary to
apply technology that can reduce pollution at its source, improve the efficiency of resource
consumption in the production process, while maintaining or improving the quality of
products and services. According to implementation results from ‘the Project of Raising the
Performance ofIndustrial Pollution Management in Songkhla Lake Basin” in the year 2004,
it can be seen that pollution problems have become more significant to the public,
particularly those from small-scaled or household industries scattered throughout the area.
Major factors contributing to the problem include inappropriate pollution management
systems, inadequate knowledge and skills as well as a lack of environmental awareness and

capacity for pollution management.

Consequently, Pollution Control Department initiated a project on "Raising the
Performance of Household Industrial Pollution Management in Songkhla Lake Basin", and,
assigned the Thailand Environment Foundation to conduct the project. The preliminary
results from the study showed that there is a wide range of household industrial activities
identified as sources of pollution, such as agricultural activities (rubber sheet and ribbed
smoke sheets manufacturing), aquaculture, farming as well as arts and handicrafts (Sedge
woven mats, products under “One Tambon One Product Scheme™). In order to develop an
effective pilot model for typical household industries, three types of potential household
industries were selected as the pilot sites for the pollution prevention technology
demonstration. The pilot sites comprise of swine farming, dried seafood production and
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ribbed smoke sheets manufacturing. In addition to the technology demonstration activity,
pollution prevention manuals for each pilot industry were developed in order to provide
suitable approaches for poilution prevention and control from the household industries and
to support the operations of “Save-the-Lake Network”. These manuals were published and
distributed to other industries to be used as guidelines for their pollution reduction and
resource conservation activities.

2. Demonstration of Pollution Reduction and Resource Conservation
Approach Application

A survey of the characteristics of major activities of household industries in
Songkhla Lake Basin indicated that there were several types of industries which emit
pollutants into the environment without proper and effective pollution control methods. In
addition, there were inappropriate uses of resources in the production process, resulting in
high loss of resources. Examples of such industries are swine farming, dried‘seafood
manufacturing, raw sheets and ribbed smoke sheets manufacturing, and the restaurant

business.

The study team selected pilot industries from an assessment of 3 types of household
industries (3 cases for each type) for applying in-house pollution management principles to
their businesses. Such pilot industries included swine farming, dried seafood production and
ribbed smoke sheets manufacturing. The selected pilot cases share the following major
characteristics: 1) preparedness and capacity to reduce pollution emissions and resource
usage; and 2) pollutants released generate negative impacts on the environment. Nine piloted
businesses selected from 3 types of household industries include:

1) Swine Farming
e Mr. Winai Petchsuk
e Mr. Arun Horadee
e Mr. Sawean Pathanil
2) Dried Seafood manufacturing
e Ms. Sern . Nilapat

e Mr.Phen Kun Taham



e Ms. Wandee Thamamitra
3) Ribbed Smoke Sheets Manufacturing
e Ban Klong Kao Lon Co-operative for Rubber Plantation Fund
e Bon Kuan Para Thong Co-operative for Rubber Plantation Fund

e Ban Klong Kau Co-operative for Rubber Plantation Fund

Improvements in production processes and operational practices resulting from the

pollution prevention demonstration are summarized below:
2.1 Swine Farming

2.1.1 Background Information

e The majority of swine farms are small-sized with less water consumption than
that of medium and large-sized farms. Therefore, the potential in water
consumption reduction is limited.

e Small-sized swine farms generally have low power consumption. Major
electrical appliances are water pumps, infant pig incubating lights, and other
lights.

2.1.2 Significant Environmental Impacts from the Swine Farming Pilot
Sites

e The major source of pollution resulting from swine farming is pig manure,
which is abundant compared to other animal husbandry, due to their diet.
Wastewater discharge from pigsty cleaning contains high levels of organic
substances that have adverse impacts on natural water resources, unless proper

treatment is applied.

e Foul odor is also a major pollutant generated from swine farming activities. The
major sources of foul odor are not only manure and urine, but also the

decomposition of leftover food in the pigsty.
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2.1.3 Proposed Pollution Prevention and Environmental Management
Options

e Use high quality animal food without impurities, and appropriately control the
amount of food fed to the animals.

® Separate residue manure from wastewater streams in order to minimize pollution
loading of the wastewater treatment system, and use the manure as fertilizer or

animal feed.

e Use a septic tank with an anaerobic bacteria treatment system for pretreatment of

wastewater generated in small-sized farms.

e Minimize water consumption by applying good practices, such as scraping off
manure before flushing or spraying with water; replacing water feeding troughs
or cups with dropping system; and resurfacing the pigsty floors to ease cleaning

practices.
¢ Set up a standardized routine cleaning process to prevent manure accumulation.

e Provide an appropriate air ventilation to prevent foul odor problems from

affecting neighboring communities.
2.1.4 Implementation Results of the Swine Farming Pilot Sites
The results can be presented as follows:

1) Feasibility study of proposed pollution prevention and environmental

management options was conducted.

2) Evaluation of actual resource consumption and pollution reduction after 3-
months implementation was conducted as presented in Table 1.

However, energy conservation measures have not been implemented as the proposed
option was designed for the incubation process, which was not carried out during the

project’s implementation period.
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Table 1: Summary of Pollution Prew;ention and Environmental Management Activities.

in Household Industry: Swine Farming

Entrepreneurs Reduction in Water Reduction in Electricity Reduction in BOD
Consumption (%) Consumption (%) Loading (%)

Potential Actual Potential Actual Potential Actual

Mr. Arun 32.50 12.50 9.50 ; 60 60
Mr. Winai 13.33 2.5 - 27.00 - -
Mr. Sawean 2625 25.0 30.00 - - -

Remark: “-“ means the measure was not implemented during the project implementation period

2.2 Dried Seafood Manufacturing

2.2.1 Background Information

e The water consumption pattern in each pilot site is similar to the others, but
because their water consumption is small the potential improvement in water
conservation is very limited. Furthermore, the major water source for all the

pilot sites is underground water, which is free of charge.

o There is no electricity used in dried seafood manufacturing except electricity
used for water pumping and lighting facilities.

2.2.2 Significant Environmental Impacts from the Dried Seafood.
Manufacturing Pilot Sites

e As the dried seafood manufacturing activities are located in Kao Seng
Community, a highly populated area, pollution emissions from such operations

may significantly affect the community.

e The two major sources of pollution from the production process are fish residue
and wastewater generated from cleaning of raw materials and the production
site. Typically, the residue is collected and sold, whereas the wastewater was

drained into waterways connected to the public canal without proper treatment.
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2.2.3 Proposed Pollution Prevention and Environmeﬁtal Management

Options
Separate dry and wet areas to minimize areas for wet cleaning.

Resurfacing floor to a smooth and inclined surface to prevent waste .

accumulation.

Reduce water consumption in the cleaning process, for example by, using the '
final rinse of fish cleaning for pre-cleaning of fish, reducing the working area to

be cleaned or cleaning ail equipment used at one time.

Install a screen and a sedimentation tank to reduce the amount of solid in the
wastewater which will be discharged into waterways. Trapped residue particles

can also be collected and sold.

Install a septic tank or a simple wastewater treatment system for pretreatment of
wastewater before discharging into public waterways.

Set up appropriate waste management and disposal, such as, using garbage bins
with lids or bags.

2.2.4 Implementation Results of the Dried Seafood Manufacturing Pilot
Sites

Reduction in resource consumption and pollution loading resulted from the
feasibility study and the actual evaluations are shown in Table 2. It can be seen that the

actual reduction in water consumption could not reach the potential reduction since water

consumption behaviors have not been fully improved. As for reduciﬂg the BOD loading of
wastewater effluent by installation of septic tanks, the study team found that the actual
results are slightly better than the expected level (estimated from the detention time of the
septic tanks).
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Table 2: Summary of Pollution Prevention and Environmental Management Activities

in Household Industry: Dried Seafood Manufacturing

Entreprenenrs. Reduction in Water Consumption (%) Reduction in BOD I..‘oading (%)
Potential Actual Potential Actual
Mr. Sern 11.5 9 60 | 66
Mr. Phen 10 7 - -
Ms. Wandee ” 16 12 - -

Remark: “-* means the measure was not implemented during the project implementation period

23 Ribbed Smoke Sheets Manufacturing

2.3.1 Background Information

e The production process typically consumes a large quantity of water. The
preliminary study found that there is a high potential for reduction in water

consumption.

e There is also significant heat loss from the rubber smoking process due to the
deterioration of the furnaces and smoking rooms. This resulted in excessive use
of fuel and also led to an increase in operational costs due to the rising price of
rubber wood used as the major fuel.

23.2 Significant Environmental Impacts from the Ribbed Smoke
Sheets Manufacturing Pilot Sites

o Wastewater is the main pollution generated from ribbed smoke sheets
manufacturing. It contains high levels of organic substances, mainly rubber milk.
Furthermore, the use of formic acid in the production process causes acidic

wastewater.

- Rubber wood is used as the main fuel for the smoking process resulting in indoor
air pollution problems which affect workers and might cause long-term health
problems for residents in the building.
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233 Proposed Pollution Prevention and Environmental Management
Options

¢ Construct a rubber trap in Ban Klong Kao Lon which is the only Co-operative

that did not have such equipment in its wastewater treatment system. The

equipment is designed to trap rubber scraps in wastewater thus helps to reduce

the amount of organic substances in the wastewater and sludge accumulation in
treatment ponds.

e Introduce good practices regarding water consumpiion, which are mainly
behavioral changes, operation changes to reduce water spillage, and minimizing

unnecessary water consumption.

e Reduce rubber milk loss in the raw material acquiring process. Rubber milk
should be carefully transferred and secondary containment should be installed to
collect spilt rubber milk and to reuse it with virgin rubber milk or for low-grade
rubber éheet production. A decrease in rubber milk loss also helps to reduce the

organic loading in the wastewater.

e Improve the furnace and smoking room to enhance fuel combustion efficiency.
Furthermore, the smoking rooms should be operated at maximum capacity. In
this regard, the excess rubber sheets can also be sold as raw rubber sheets at a

" price comparably lower than that of smoked sheets.

234 Iinplementation Results of the Ribbed Smoke Sheets
Manufacturing Pilot Sites
* During the 3 montﬁs of implementation, the study team conducted several pollution

prevention measures at the pilot sites. The results can be summarized as presented in
Table 3.
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Table 3: Summary of Pollution Prevention and Environmental Management Activities
in Household Industry: Ribbed Smoke Sheets Manufacturing

Entrepreneurs " Reduction in Water * Reduction in BOD Loading
Consumption (%) (%)
Potential Actunal Potential Actual
Ban Klong Kao Lon Co-operative 1 1 50 26
for Rubber Plantation Fund* .
Ban Kuan Para Thong Co-operative 28 23 - -
for Rubber Plantation Fund
Ban Klong Kau Co-operative 30 30 - -
for Rubber Plantation Fund
\

Remark * Ban Klong Kao Lon Co-operative for Rubber Plantation Fund already has effective

water usage

“_“ means the measure was not carried out during the Demonstration Project

24 Evaluation of Pollution Reduction Capacity in Songkhla
Lake Basin

Results of the pollution prevention and environmental management demonstration at
the pilot sites can be summarized as followed; 1) the ribbed smoke sheets manufacturing
achieved reductions in water consumption and pollution loading by 27% and 26%
respectively; 2) the swine farming achieved reductions in water consumption and pollution
loading by 13% and 60% respectively; and 3) the dried seafood manufacturing achieved
reductions in water consumption and pollution loading by 7% and 66% respectively. In
accordance with the successful implementation as mentioned earlier, it can be seen that
active participation and consistent implementation of pollution prevention practices have
brought about mutual benefits to the participating entrepreneurs and the environment. In
this regard, the entrepreneurs were able to increase their production efficiency, while
reducing production costs as well as pollution emissions. This helps not only in curbing the
environmen;al impacts, but also in alleviating social conflicts resulting from environmental

problems at a community level.
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In addition, should the measures in pollution reduction and environmental
management of household industry be adopted by other businesses in Songkhla Lake Basin,
they will create effective utilization of natural resources, lower production costs and
substantially reduce pollution emissions to the environment. It was estimated that the
volume of water consumption in the 3 pilot industries can be reduced by more than 500
cubic meters per day, while the pollution in the form of BOD loading can be decreased by
more than 4 000 kilograms per day.

2.5 Problems and Constraints

In the demonstration of pollution management and resource conservation, the
majority of the pilot household industries use water from natural resources such as from
artisan wells, canals, and waterfalls which are not included in the operational cost structure.
Hence, the proposed measures were not the top priority since there would not be a
substantial reduction in the operational expenses. It should be noted that, in order to generate
concrete results from the pollution prevention implementation, it is necessary to provide
incentives for the improvement as well as capacity building and public awareness of the

importance of such improvements.

3.  Networking and Network Expansion

The "Save-the-Lake Network”, which has continued from the project on Raising the
Performance of Industrial Pollution Management in Songkhla Lake Basin (Phase 1), was
exténsively expanded. Previously, the network consisted of 270 members in total. At
present, the number of members has been increased to 757 members, comprised of 77
meﬁbm from the industrial sector; 109 members from the general public; 48 members from
governmental agencies; 439 members from academic institutes; 77 members from the
household industrial sector; and 25 members from others._ The network activities developed

for the members include the dissemination of news and of on-going activities of the project;

training workshops on pollution prevention and management as well as site visits.

3.1 Network Communication

The members of the "Save-the-Lake Network” periodically received information on
interesting and beneficial activities as well as progress of the project through a monthly
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newsletter, in which a total of 15 volumes were issued during the project ~implementéﬁon
period. In. addition, various activities were also conducted to facilitate communication,
information and viewpoint exchange, as well as collaboration among the members.

From the communication through newsletters and various activities, it was found that
the members paid great attention to the newsletters, and actively participated in several
activities, especially those related to youth groups and local communities.

3.2 Network Expansion

The "Save-the-Lake Network", with a total of 757 members from various sectors, has
played a significant role in environmental monitoring and facilitating local efforts to solve
environmental problems in the local areas. Accordingly, the study team provided capacity
building to the network members in terms of technical knowledge and practical hands-on
experience through various activities including Samrong Canal Big Cleaning Day, Junior
Artist Project, Training and Workshops, and Site Visits demonstrate good practice on
pollution reduction and prevention at a number of factories. A summary of these activities

are as follows:

e Demonstration Manual: this activity was held to present basic concepts of the
manuals for the 3 pilot household industries including ribbed smoke sheets
manufacturing, dried seafood manufacturing and swine farming. This activity aimed
at reviewing applicability of the manuals in actual practice, and obtaining critical

feedback and recommendations for the final revision of the manuals.

e “Art-and-the-nature Activity” for Youths: the Junior Artist Project was an activity
conducted to enhance painting skills for the interested youth groups. The project was
held at Ko Yor, Songkhla Lake Basin. The activity was led by experiehced trainers
providing useful tips on drawing and painting of natural scenery both in theory and
in practice. Not only could participating students apply skills learned to create their
art pieces, but could also develop awareness related to the importance of the

environment and environmental protection at the same time.

e Public Campaign: Samrong Canal Big Cleaning Day is an activity to collect garbage
in the Samrong Canal located in Kao Seng Community, Muang District, Songkhla
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Province. The major objective was to create awareness in continuous and sustainable

participation in preserving the community's environment.

Training workshops for entrepreneurs of household industries including the
restaurant business, swine farming and dried seafood manufacturing, were held at
BP. Samila Beach Resort, Muang District, Songkhla Province on September 16th
2005. This workshop was aimed at providing appropriate guidelines for
environmental and energy management as well as to provide training on related laws
and regulations for local authorities.

A site visit at BTECH Industry Co., Ltd., a manufacturer of concentrated and
skimmed rubber milk who participated as a pilot site in the first phase of the project,

was held in June 2004. The objective was to present good practice on the épplicaﬁon

of environmental and energy management principles in the actual production:

process. The company was awarded for its outstanding performance by the team
working in the first phase of the project.

A site visit at Ban Tan Kwaen Co-operative of Rubber Plantation Fund, which
posseses strength in organizational management, as they obtained the best Co-
operative award. In addition, the Co-operative members have. implemented ISO
14000 environmental management activities such as wastewater recycling, and

reduction of chemical usage in the community, etc.

A site visit to Thai Chareon Animal Feed Co., Ltd., a manufacturer of animal feed
with quality control activities to meet GMP and HACCP standards and participated
as a pilot factory in Project (Phase 1) in June 2004. Strength of the company lies on
waste recycling. Examples of good practices are reuse of effluent from the treatment
system in the vegetable garden; production of organic fertilizer from rubber wood
barks and dry-ground fish; production of bio-chemical liquid fertilizer from food
debris; and the collection and segregation of recyclable and tradable wastes (e.g.
plastic and paper).

Elaboration of pollution prevention technologies previously demonstrated in 4
industrial sectors selected as pilot industries in Phase 1. This will further spread the
concept of pollution reduction and prevention in Songkhla Lake Basin. These
industries are canned food, animal feed, concentrated latex and frozen seafood
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industries. Nine participating factories included 1) Chaiyaporn Latex Co., Ltd.; 2)
Feltex Co., Ltd.; 3) Southland Rubber Co., Ltd.; 4) Takzin Samut Co., Ltd.; 5)
Southern Seafood Co., Ltd; 6) Thai International Seafood Co., Ltd.; 7)‘ Songkhla
Marine Product§ Co., Ltd.; 8) Sri Nakorn Fish Meal Co., Ltd.; and 9) Southern Fish
Meal Co., Ltd.

» Expansion of the Network to the academic sector in order to reach youth groups. The
study team has distributed 3 issues of the Pli Bai Journal, a publication containing
information on conservation of natural resources and the environment for youth, to
academic institutes in the Network for a 6 month period. It was aimed at creating

environmental awareness among the youth.

33 Campaign on "Save-the-Lake Network”

The establishment and expansion of "Save-the-Lake Network", a network for”
environmental monitoring and solutions to environmental problems, has extended its
outreach to a total membership of 757 members. A working group of the "Save-the-Lake
Network" was established in the local area to facilitate and drive its activities in a concrete
and sustainable manner even after the project’s completion. The working group consists of
1) Songkhla Province’s Chamber of Commerce (Mr. Sittisak Tonmongkol as the President
of the network); 2) The 16™ Regibnal Environmental Office (as the Secretary); 3) Songkhla
Province’s Natural Resource and Environment Office (as the Secretary Assistant); 4) The
Federation of Thai Industries, Songkhla Chapter; 5) Household Industries; and 6)
Community members. The objectives of the network are to promote and support the

creations of environmental activities, and to spread the concepts of pollution prevention.

4. Conclusion of the Project

Apart from the major industries located in the Songkhla Lake Basin, household
industry is another source of pollution affecting the area. The project on "Raising the
Performance of Household Industrial Pollution Management in the Songkhla Lake Basin"
was part of the effort to strengthen the environmental management capacity at community
. level. It helped to provide business entrepreneurs with better knowledge and skills on
integration of environmental concerns into production processes, which would lead to their

sustainable development. The project focused on pollution prevention at the source and the
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- maximization of natural resource efficiency with minimal impacts on the environment. It is
expected that once business owners of household industries in Songkhla Lake Basin
obtained a basic understanding of the pollution prevention concept and continuously apply
environmental - management principles to their actual operations, it will create positive
impacts on the environment and contribute to significant fehabi]itation of the ecbsystem of
the Songkhla Lake Basin.

In addition to capacity building in household industries located in the Songkhla Lake
Basin, the expansion of "Save-the-Lake Network", and the elaboration of the Manuals on
Demonstration of Environmental Management to 4 types of the Project (Phase 1), are very
crucial activities for environmental rehabilitation and conservation of the Songkhla Lake
Basin, as they provide capacity building to other stakeholders to be aware of the problems,
and enable them to solve environmental problems in the Songkhla Lake Basin on a

sustainable manner.
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